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September 23, 1991
20294,003.02

Alameda County Health Care Services
Department of Environmental Health
Hazardous Materials Division

80 Swan Way, Room 200

Oakland, California 94621

Attention: Mr. Dennis J. Byrne
Senior Hazardous Materials Specialist

Ladies and Gentlemen:

Site Characterization Report
Carnation Facility
Qakland, California

Enclosed is Harding Lawson Associates' (HILA) Site Characterization Report that describes
activities conducted at the Carnation Dairy Facility at 1310 14th Street in OQakland,
California. We would like to meet with you during the first week of October to discuss the
results of the characterization activities. Please contact me to set up a time and date for our
meeting. HLA is currently evaluating remedial alternatives for the facility.

If you have any questions, please feel free to contact me at (415) 899-7319.
Yours very truly,

HARDING LAWSON ASSOCIATES

R. Bruce Scheibach
Principal Hydrogeologist
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1.0 INTRODUCTION

From 1929 to 1991, Carnation Company (Carnation) operated a dairy production
facility at 1310 14th Street, Oakland, California. In January 1989, Carnation excavated
an underground waste oil tank, two underground gasoline tanks, and two underground
diesel storage tanks. During removal of the tanks, gasoline and diesel were observed to
be present as a separate phase floating on groundwater in the excavations. Carnation
investigated the extent of the contamination and implemented several interim remedial
measures to address the gasoline and diesel problems. The chemicals detected, which
include free-phase gasoline, diesel, waste oil, and their dissolved chemical components,
are believed to have been released from the leaking underground waste oil tank and
from piping connected to the four underground fuel storage tanks (Anania Geologic
Engineering, 1989a.b). In addition to the petroleum hydrocarbons, polychlorinated
biphenyls (PCBs) were detected in oil floating on the groundwater table at one location.
Animal fats were also reported to have been found floating on the groundwater table
beneath the facility,

In December 1990, Carnation retained Harding Lawson Associates (HLA) to
review the existing site characterization and remediation data, to conduct additional site
investigations, and to perform an engineering analysis of remediation alternatives. This
report presents the results of the site characterization investigations conducted to date
and assesses the extent of soil and groundwater contamination. The engineering analysis

of remedial alternatives will be presented in a separate report.
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1.1 Report Organization

The following sections describe the site setting, facility history, previous
investigations, interim remedial measures, nature and extent of chemicals present in soils
and groundwater, and fate and transport of these chemicals.

Section 2.0 describes .the components of the site investigation. Results of the
investigations are presented in Section 3.0. Discussion of the results and conclusions are

presented in Section 4.0.

1.2 Site Background
1.2.1 Physical Setting

Carnation’s dairy facility covers two city blocks bounded by 14th, 16th, Poplar,
and Cypress streets (Plate 1) in Qakland, California. Former 15th Street and abandoned
Kirkham Street run through the center of the facility. The topography at the facility
generally slopes very gently to the west, toward San Francisco Bay. Land use in the
vicinity is predominantly light industrial, with a few residential and commercial tracts
east of the facility.
1.2.2 Surface Features

The entire site is covered with concrete or asphalt. An "L" shaped building
consisting of a warehouse with four vehicle service bays occupies the northern and
western sides of the site (Plate 2). An aboveground freezer unit exists south of the
vehicle service bays. Four underground fuel tanks were buried adjacent to the vehicle
service bays, and a waste oil tank was located beneath the warehouse. These
underground tanks were removed in 1989. The Cypress Structure of Interstate
Highway 880 (I-880), a former elevated f reeway structure, existed west of the facility
(Plate 2) and was extensively damaged during the October 17, 1589, Loma Prieta

earthquake. This portion of 1-880 was subsequently demolished.
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1.2.3 Meteorology
Climatic conditions in this region are moderate with mild, wet winters and warm,
dry summers, Representative mean high/low temperature and wind conditions are

summarized below.

January April July October  Annual

1990 Average temperature (°F) 52.3 61.5 66.0 65.5 60.9
Average wind speed (mph)

{long term average) 7.4 9.7 9.7 7.3 8.6
Average wind direction

(long term average) SE W NW W W
1990 Rainfall (in) 4.41 0.24 0.00 0.35 14.27

Wind data are long term averages from the California Air Resources Board (1984)
for the Oakland International Airport Station, and temperature and rainfall data
are from the National Oceanic and Atmospheric Administration (1990) for

the Oakland Museum Station.

1.2.4 Geology and Hvdrogeology

Previous investigations in this area indicate that the facility is underlain by a
series of sand and silt deposits known as Merritt Sands. The thickness of these deposits
beneath the facility is not known. Groundwater exists at a depth of approximately
10 feet below ground surface (bgs) at the facility. Regional groundwater flow is
generally to the west-northwest toward San Francisco Bay.
1.2.5 ility Histor

The facility was originally constructed by American Creamery in 1915,
Carnation purchased the facility in 1929 and made additions and improvements to the
buildings between 1946 and 1973 for dairy product processing and distribution. A
maintenance yard for vehicles used in the distribution of dairy products operated at the
facility and included underground fuel and waste oil storage tanks. Carnation ceased

operations at the facility in March 1991.
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1.2.6 Previous Investigations
During excavation and removal of the four underground fuel storage tanks in

January 1989, gasoline and diesel were observed to be present as a separate phase
floating layer in the excavation. Carnation retained the services of Anania Geological
Engineering (AGE), to conduct site characterization activities and to implement several
interim remedial measures to address the gasoline and diesel identified. These measures
included installation of 33 groundwater monitoring wells (Plate 2 and Table 1).
Monitoring Wells MW-17 through MW-21 have since been abandoned. Much of the
preliminary site characterization and interim remedial measures information presented
below was obtained from the following AGE reports: Preliminary Site Characterization
Report (1989a), Summary Report for the Period of April through July 1989 {(1989b),
Preliminary Assessment of the Source of PCB Contamination (1989¢), and the Results of
the Offsite Investigation (1990).
1.2.7 Interim Remedial Measures

Carnation implemented a number of interim remedial measures, including
excavation and removal of the underground storage tanks and associated soil;
bioremediation of the excavated soil; installation of product recovery wells and removal
of petroleumn product floating on the groundwater table; operation of a groundwater
extraction and carbon adsorption treatment system; in situ bioremediation of soil and
groundwater; and installation and operation of a soil vapor extraction and treatment
system.

During removal of the underground storage tanks, approximately 60 cubic yards
{cy) of soil were excavated and stockpiled onsite. This soil was partially bioremediated
by applying nutrients to the soil. Carnation also installed 103 2-inch diameter product

recovery wells (Plate 2 and Table 1). Pumpage from these wells resulted in recovery of
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approximately 5,000 gallons of gasoline and diesel from soil and groundwater,
Approximately 1.5 million gallons of groundwater were also pumped and treated by
carbon adsorption, prior to discharge under permit from the East Bay Municipal Utility
District (EBMUD). Carnation also conducted pilot-testing of a soil vapor extraction
system. Additionally, Carnation attempted in situ groundwater bioremediation by

injecting nutrients through the product recovery wells into the aquifer,

T190156-H 6 of 31
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2.0 SITE CHARACTERIZATION

Between April and August 1991, HLA conducted the following additional site

characterization activities:

-]

Environmental site assessment

Drilling of 20 soil borings and collection and chemical analysis of 89 soil
samples

Sampling of previously excavated soil

Monthly water-level and free-phase product measurements
Redevelopment of 4 wells

Aquifer testing and analysis

Sampling of 20 monitoring wells and analysis of groundwater samples for
quarterly groundwater monitoring

All field work was conducted in accordance with the Quality Assurance/Quality

Control Project Plan (QA/QC Plan) contained in the Carnation Facility Work Plan

(HLA, 1991a).

The following sections describe the specific investigation tasks performed.

2.1 Environmental Site Assessment

Because there is a possibility that other offsite hazardous material source areas

may have contributed to groundwater contamination in the area, HLA reviewed and

evaluated published regulatory agency lists of sites within a 0.25-mile radjus

surrounding the property (Plate 3) to identify adjacent or nearby properties having

hazardous materials/waste problems.

The following regulatory agency lists were reviewed:

o

T19015-H

U.S. Environmental Protection Agency (U.S. EPA) National Priorities
List (NPL) for Uncontrolled Hazardous Waste Sites, February 1991

The NPL is a list of federal Superfund sites. There are no properties in
the study area on the NPL,
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U.S. EPA Comprehensive Environmental Response, Compensation, and
Liability Information System (CERCLIS), March 14, 1991

CERCLIS provides information about businesses or properties identified
as potential federal Superfund sites. There are no properties in the study
area on the CERCLIS list.

Expenditure Plan for the Hazardous Substance Cleanup Bond Act of
1984 (State Bond Expenditure Plan), January 1991

The State Bond Expenditure Plan list compiled by the California
Department of Health Services (DHS) identifies hazardous waste sites in
the state that have been targeted for cleanup by responsible parties, the
DHS, or the U.S. EPA for the next five fiscal years, There are no
properties in the study area on the State Bond Expenditure Plan List.

DHS Abandoned Sites Lists, February 4, 1991

The DHS Abandoned Sites List provides information concerning past and
present potential hazardous waste sites that could be considered potential
State Bond Expenditure Plan sites. There are no properties in the study
area considered active by the DHS and no properties in the study area on
the DHS Abandoned Sites Lists.

California Regional Water Quality Control Board (RWQCB) Toxics
Cases, March 5, 1991

The RWQCB Toxics List provides a list of cases included in the RWQCB
Site Management System for Alameda County. There are no properties in
the study area listed as RWQCB Toxics Cases.

Hazardous Waste and Substances Site List (Cortese List), November 1990

The Cortese List, compiled by the California State Office of Planning and
Research, provides information concerning identified hazardous
waste/substance sites within the state. Three properties in the study area
are on the Cortese List,

The following properties are listed on the Cortese List and discussed in
the RWQCB Fuel Leaks List for Alameda County:

- City of Oakland Housing Authority
935 Union Street
Oakland, California

- Nabisco Brands, Inc.

1267 14th Street
Oakland, California

Tof 31
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- Carnation
1310 14th Street
QOazkland, California

RWQCB Fuel Leaks List for Alameda County, March 1, 1991

The RWQCB Fuel Leaks List for Alameda County lists site names,
addresses and types of reported fuel leaks from underground storage
tanks. Five properties (including Carnation) in the study area are
included on the RWQCB Fuel Leaks List (Plate 3).

The following properties were further investigated by reviewing the
regulatory agency files;

1) City of Oakland Housing Authority
935 Union Street
Qakland, California

This property is approximately 0.25-mile south of the site. The file
indicates that one 600-gallon steel gasoline tank was removed in

July 1988; no holes were observed in the tank when it was removed. Soil
samples from the excavation were collected and analyzed, TPH as
gasoline was not detected at concentrations above the detection limit

(10 miltigrams per kilogram [mg/kg]). Toluene was detected at

64 micrograms per Kkilogram (ug/kg). No other petroleum analytes were
detected.

Because of the distance of this property from the site and the minor
concentrations detected, the potential for this property to adversely affect
the Carnation site is minimal,

2) Nabisco Brands, Inc.
1267 14th Street
Qakland, California

This property is across Poplar Street from the site and approximately

600 feet from the former underground tank locations at Carnation. In
July 1989, when two 10,000-gallon underground No. 5 fuel oil tanks
were removed at Nabisco, soil contamination was reported along the north
side of the excavation. The soil sample collected at this location
contained 170 mg/kg oil and grease. Approximately 88 cy of material
were excavated from the bottom and sides of the tank pit and disposed
offsite. A site investigation and assessment was required by the Alameda
County Department of Environmental Health (ACDEH). Eleven soil
borings were drilled and three monitoring wells were installed.
Groundwater samples were collected and analyzed for benzene, toluene,
ethylbenzene, and xylenes (BTEX); TPH as diesel; and oil and grease.
None of the' water samples had petroleum hydrocarbons above the level of
detection, Groundwater flow was reported to be toward the northwest.
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Because no petroleum hydrocarbons were detected in the groundwater at
this facility, it does not appear that it is contributing to the hydrocarbon
contamination observed at the Carnation facility.

J) Cademartori Trucking
1833 Peralia
Oakland, California

In July 1990, a 10,000-gallon diesel tank, a 1,000-galion leaded gasoline
tank, and a 5,000-gallon waste oil tank were excavated at the site.

During tank removal, additional petroleum-stained soil was excavated

and stockpiled onsite. Elevated concentrations of TPH as diesel

(4,800 mg/kg) were detected in the stockpiled soil; 7.7 mg/! TPH as diesel
was found in a groundwater sample from the fuel tank excavation; and
3.2 mg/1 TPH as gasoline was found in groundwater from the waste oil
tank excavation. A work plan to further investigate the site was
submitted in October 1990, but there is no indication that any additional
work has been conducted.

Because this site is approximately 0.25-mile north of the Carnation
facility, it is unlikely that it is contributing to the groundwater
contamination identified at Carnation; however, no wells have been
installed to assess groundwater chemistry or flow direction.

4) Mr. David Doyle
1518 E. 12th Street
Qakland, California

The owner of this property removed two underground gasoline tanks
without a permit and subsequently was required to conduct a site
investigation. Six borings were drilled at the former tank location to
characterize the area, with soil samples collected at a uniform depth of
11.5 feet below ground surface (bgs). The results indicated that TPH as
gasoline was present at up to 646 mg/kg. In November 1989, the tank
area was re-excavated to a depth of 11.5 feet bgs, where a consistent
clay layer was encountered. The sides of the excavation were slightly
over-excavated, sampled, and the samples analyzed for BTEX and TPH
as gasoline. Low concentrations of BTEX were detected, but TPH was

not present above the level of detection. No additional work has been
conducted at this site.

This site is approximately 0.25-mile from the Carnation facility and is
likely not contributing to the groundwater contamination identified.
However, no wells were installed to assess whether groundwater had been
affected by the leaking gasoline tanks.

Based on this information, adjacent hazardous materials or fuel leak sites do not

appear to have contributed to the hydrocarbon contamination at the Carnation facility.

T158015-H 9 of 31
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2.2 1In igation

2.2.1 Soil Borings

To assess the lateral and vertical extent of petroleum hydrocarbons and PCBs in
the soil, HLA drilled 20 soil borings onsite and near the site during June 1991 (Plate 4).
Borehole drilling and sample collection followed protocols described in detail in the
QA/QC Plan (HLA, 1991a). Nine of these borings were continuously cored to better
define subsurface conditions. Fifteen of these borings were drilled to assess the
distribution of petroleum hydrocarbons and animal fats in the soils; the remaining
5 borings (SB-3, SB-7, SB-8, SB-9, and SB-11) were used to assess the extent of
PCBs in soils.

The borings were drilled using a truck-mounted hollow-stem auger rig. Soil
samples were obtained using split-barrel and continuous coring equipment. Five soil
samples from each of the 15 petroleum hydrocarbon borings were collected at the
following intervals: one sample from above the main zone of hydrocarbons (at
approximately 5 feet bgs); three from within the main zone of hydrocarbons (at
approximately 10, 12.5, and 15 feet bgs); and one below the main zone of hydrocarbons
(at approximately 20 feet bgs). The total depths of the borings were approximately
20 feet. The soil samples were collected in stainless-steel tubes, sealed with Teflon
discs and plastic end caps, and placed in a cooler for delivery under chain of custody to
National Environmental Testing (NET) laboratory, a state-certified analytical laboratory,
in Santa Rosa, California. The soil samples were analyzed for TPH as gasoline, TPH as
diesel, and TPH as motor oil using EPA Test Method 8015.

Soil samples collected from 10 of the borings were ailso analyzed for polar and
nonpolar oil and grease, using EPA Test Methods 503D and E. This information was

used to assess the distribution of animal fats in the soil.
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AGE (1989¢) reported that low concentrations of PCBs were detected in soil and
product samples collected from product recovery Wells PR~12, PR-~71, PR-72, and
PR-835, located southwest of the freezer (Plate 2). Borings $B-3, SB-7, SB-8, SB-9,
and SB-11 were drilled to assess the distribution of PCBs in this area. Three soil
samples from each of these borings (at approximately 5, 10, and 15 feet bgs) were
analyzed for PCBs using EPA Test Method 8080. The 10-feet bgs sample from
Boring SB-6 was also analyzed using EPA Test Method 8080.

A lithologic log of each boring was prepared using the Unified Soil Classification
System (USCS - Appendix B). After drilling, the boreholes were grouted using a
cement-bentonite mixture. The soils generated during drilling were covered and stored
onsite and will be disposed offsite.

2,2.2 [Excavated Soil Pile Sampling

Approximately 60 cy of soil that was excavated when the underground tanks
were removed are stockpiled onsite, This soil was bioremediated in 1989 by AGE; HLA
sampled and analyzed the soil to assess residual chemical levels and disposal options.
The sampling protocol involved dividing the soil pile into two 30-cy sections and

collecting four soil samples 6 inches below the soil surface from each 30-cy section.
The soil samples were collected in stainless-steel tubes, sealed with Teflon discs and
plastic end caps, and placed in a cooler for delivery to NET laboratory under chain of
custody. The four tubes from each 30-cy section were composited at the laboratory and
then analyzed for TPH as gasoline and diesel using EPA Test Method 8015, for BTEX
using EPA Test Method 8020, for polar and nonpolar total oil and grease using EPA

Test Methods 503D and E, and for total lead using EPA Test Method 6010,
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2.3 r w and Free-Phase Petroleum Product Investigation
2.3.1 ~Ley levation Free-Phase Petrol Product Measuremen

As discussed in Section 1.2.7, Carnation implemented several interim remedial
measures, including operation of a free-phase petroleum removal system, a groundwater
extraction and treatment system, and in situ bioremediation. These remedial actions
continued until August 1990 and resulted in removal of approximately 5,000 gallons of
free-phase product and 1.5 million gallons of groundwater. At that time, AGE reported
that all free-phase product had been recovered.

In April 1991, HLA performed water-level measurements at the site and
detected free-phase petroleum product in several monitoring and product recovery
wells. The reappearance of free-phase petroleum product after the apparent removal of
all available product in 1990 may be due to: 1) the slow rate at which free-phase
petroleum product flows into the wells, and/or 2) remobilization and concentration of
free-phase petroleum product as a result of the recent (Spring 1991) rise in the
groundwater table.

HLA conducted water-level elevation and free-phase petroleum product
thickness measurements on April 16, May 24, July 9, and August 15, 1991 to monitor
groundwater elevations and the thickness and distribution of free-phase petroleum
product. All accessible monitoring wells and selected product recovery wells were
measured during each monitoring event. Water-level and free-phase product
measurements were conducted using an electrical oil-water interface probe calibrated
with a steel tape. Measurement procedures are described in detail in the QA/QC Plan

(HLA, 1991a).
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2.3.2  Well Redevelopment
HLA redeveloped several monitoring wells and product recovery wells where

free-phase product is present. It was reported that AGE had injected microbial
nutrients into monitoring and product recovery wells, which may have caused growth
and buildup of biomass in the areas immediately around the wells. Well redevelopment
allows assessment as to whether unrestricted entry of free-phase product into the wells is
occurring and allows accurate determination of apparent free-phase product thicknesses.
On June 24, 1991, Wells MW~7, MW-22, PR-20, and PR-53 (Plate 2) were

redeveloped by repeatedly pumping the floating product from each well and surging
each well approximately 100 times with a surge block. These wells were selected for
redevelopment because they contain over 1 foot of product. Free-phase product
thickness was remeasured 2 days, 14 days, and 52 days after redevelopment of the wells.
2.3.3 Agquifer Testing

A constant-rate aquifer test was conducted at the facility between July 31 and

August 1, 1991, to evaluate aquifer hydraulic parameters. The testing consisted of a
24-hour continuous rate test and a recovery test. Existing Monitoring Well MW-13
(Plate 2) was used as the pumping well for the aquifer test. This well is located
southeast (upgradient) of the main area of free-phase petroleum product. Wells MWwW-2,
MW-12 and PR-59 were used as observation wells. A 0.5-horsepower submersible
pump was installed in Well MW-13 to conduct the tests. During the tests, the pumping
rate (2.0 gallons per minute) and water-level decline in the pumping well and
observation wells were monitored on a regular basis. After pumping for approximately
24 hours, water-level recovery was monitored for approximately 8 hours, until water

levels recovered to approximately pre-pumping levels. The groundwater generated
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during the aquifer test was held in a Baker tank onsite and subsequently discharged to
the storm sewer after approval had been received from the RWQCB.

The data collected were analyzed to assess the transmissivity, hydraulic
conductivity and storage coefficient of the aquifer. These results will be used to assess
remedial alternatives for soil and groundwater cleanup,

234 ndwater Chemistry Monitorin

On June 25 and 26, 1991, groundwater samples from 20 onsite and offsite
monitoring wells that did not contain free-product were collected for chemical analysis.
The five monitoring wells containing free-product were not sampled. QA/QC
procedures followed during sampling are described in detail in the QA/QC Plan
(HLA, 1991a).

Prior to collection of groundwater samples, the depth to free-phase petroleum
product and depth to water were measured in each well using an oil-water interface
probe. While purging the well prior to sampling, water levels and well production were
monitored to evaluate formation permeability, Chemical analyses of the groundwater

samples were performed by NET laboratory. Groundwater samples were analyzed for
TPH as gasoline, TPH as diesel, and TPH as motor oil using EPA Test Method 8015. To
determine if volatile halogenated compounds exist in groundwater, samples from 9 of the
20 monitoring wells (Wells MW-1, MW-4, MW-5, MW-13, MW-14, MW-15,

MW-26, MW-29, and MW-32) were analyzed using EPA Test Method 8240. Samples
from 10 of the remaining 11 wells sampled were analyzed for BTEX using EPA Test
Method 8020. Also, samples from 10 wells (MW-1 through MW-5, MW-13, MW-16,
MW-26, MW-29, and MW-32) were analyzed for polar and nonpolar oil and grease
using EPA Test Methods 503D and E to assess the distribution of animal fats reported to

be present in the groundwater. As described in the QA/QC Plan, a field blank was
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collected for each day of sampling and one duplicate water sample was analyzed for
every 10 samples collected. The groundwater generated during the sampling was

contained onsite and subsequently discharged to the sanitary sewer after obtaining a

discharge permit from the EBMUD.

2.4 il_and Groundwater Microbiol

Phase T laboratory treatability studies and Phase II bench-scale simulations were
performed to evaluate the feasibility of an in situ bioremediation system. The
biotreatability studies were performed using soil and groundwater samples collected from
Borings SB-1, SB-4, SB-6, SB-12, SB-15, SB-16, and SB-17 and Wells MW-3,
MW-25, and MW-26. Detailed discussion of the biotreatability studies is presented in

Appendix E,
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3.0 RESULTS OF INVESTIGATIONS
3.1  Site Geology

Lithologic logs were prepared for existing AGE and ali HLA boring logs. These
logs are contained in Appendices A and B, respectively. A key to the Unified Soil
Classification System is also contained in Appendix B. Lithologic data obtained from
the borings indicate the site is underlain by a series of gray, yellow, and brown colored
sand, silty and clayey sand, and silt layers. The cleaner sand deposits (USCS
Classifications SW and SP) are generally fine- to medium-grained, and are occasionally
poorly-graded. The majority of the sediments beneath the site have been logged as silty
or clayey sands (USCS Classifications SM and SC). A few lenses of low plasticity silts
(USCS Classifications ML) are also present.

Plates 5 through 8 present a series of geologic cross sections showing the
lithologies encountered in the borings. Cross Section A-A’ (Plate 6) trends southwest to
northeast, or roughly perpendicular to groundwater flow. Several lenses of
poorly-graded sand were logged in Boring MW-4, and a lens of well-graded was
logged in Boring SB-6. Unsaturated silts were observed in Borings SB-6, SB-14, and
SB-18, and a thicker saturated silt was logged in Boring MW-5. However, the majority
of the aquifer materials encountered in each boring on Cross Section A-A’ consists of
silty and clayey sands (Plate 6).

Cross Section B-B’ (Plate 7) trends northwest to southeast, or roughly in the
direction of groundwater flow. More heterogeneous lithologic materials are observed on
Cross Section B-B’. Silts were logged in Borings MW-16, MW-3, SB-6, SB-7, and
SB-9. The silts appear to thicken to the northwest, Clean sands were logged in Borings

SB-6, SB-7, SB-8, and MW-12. These data suggest that the aquifer materials
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upgradient (southeast) of the main zone of contamination are of higher permeability than
the materials downgradient (northwest) of the contaminated zone.

Cross Section C-C’ (Plate 8) trends south to north. A few lenses of clean sand
were logged in borings SB-2, SB-6, SB-7, and MW-7; however, the vast majority of
the lithologic deposits shown on Cross Section C-C’ are clayey and silty sands.

The maximum depth characterized at the facility is approximately 45 feet (the
approximate depths of Borings MW-1 and MW-4), Sandy deposits were logged from

ground surface to this depth in both borings (Plate 6 and Appendix A).

3.2 Its of Soil Samplin

Chemical results for the soil samples collected and analyzed in June 1991 are
summarized in Tables 2 and 3 and on Plates 9 through 13, Laboratory data sheets are
contained in Appendix C.

3.2.1 Distribution of Petroleum Hydrocarbons in Soil

Plates 9 through 13 present TPH as gasoline and as diesel concentrations detected
in soil at depths of approximately 5, 10, 12.5, 15, and 20 feet bgs, respectively. These
data are also shown in Table 2. Plate 14 presents a three-dimensional representation of
the distribution of the sum of TPH as gasoline and TPH as diesel with depth,
Examination of the plates reveals that the highest concentrations and greatest areal
distribution of TPH in soil is found at a depth of approximately 10 feet bgs, or near the
groundwater table. This distribution is consistent with the nature of the petroleum
hydrocarbons, because they are less dense than water and tend to pool and spread on the
water table. Note that chemicals detected in soil samples collected below the water table

(10-feet bgs and lower) reflect petroleum hydrocarbons in both soil and groundwater.
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TPH was detected above reporting limits at a depth of 5 feet bgs in the area of
Borings SB-1, $B-6, SB-10, $B-13, SB-14, SB-16, SB-17 and $B-20; the maximum
concentration found at 5 feet bgs was 2,500 mg/kg of TPH as gasoline found in the
sample from SB-14. At 10 feet bgs, samples from Borings SB-6, SB-10, SB-14,

SB-15, SB-16, SB-17, and SB-20 contained detectable TPH, with a maximum
concentration of 10,000 mg/kg TPH as gasoline detected in the sample from SB-17. At
12.5 feet bgs, samples from Borings SB-6, SB-13, SB-14, SB-16, and SB-17

contained detectable TPH, with a maximum concentration of 350 mg/kg TPH as gasoline
detected in the sample from SB-6. At 15 feet bgs, samples from Borings SB-6, SB-13,
SB-14, SB-16, and SB-17 contained detectable TPH, with a maximum concentration of
1,900 mg/kg TPH as gasoline detected in the sample from SB-16. At 20 feet bgs, only
samples from Borings SB-6 and SB-16 contained detectable TPH, with a maximum
concentration of 260 mg/kg TPH as gasoline detected in the sample from SB-16.

In general, the areal distribution and maximum concentrations of TPH as gasoline
are greater than the areal distribution and maximum concentrations of TPH as diesel.
The maximum TPH as diesel concentration in soil was 940 mg/kg in the sample from
10 feet bgs at Boring SB-16. Heavier molecular weight petroleum hydrocarbons were
also detected in a lesser number of the soil samples and were quantified by the analytical
laboratory as motor oil (Table 2). The maximum TPH as motor oil concentration in soil
was 280 mg/kg in the sample from 10 feet bgs at Boring SB~16.

3.2.2 Distribution of Animal Fats in Sojl

AGE reported the presence of large amounts of animal fats in soils and
groundwater at the facility (4GE, 1989a). To quantify the volume of animal fats present
in soils, the 5- and 10-foot bgs samples from 10 soil borings were analyzed for total

and non-polar oil and grease (Table 2). Analysis of total oil and grease quantifies the
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sum of both polar compounds, such as animal fats, and non-polar compounds, such as
petroleum hydrocarbons. In general, the vast majority of oil and grease detected in the
samples was non-polar (Table 2). The highest total oil and grease and non-polar oil and
grease concentrations were 330 and 250 mg/kg, respectively, found in the 10-foot bgs
sample from Boring SB-6, The highest polar oil and grease concentration was

130 mg/kg, found in the 11-foot sample from Boring SB-11. The generally low polar
oil and grease concentrations suggest that the animal fats in soils reported by AGE are
not widespread, and/or the animal fats previously reported are degrading over time.
3.2.3 Distribution of PCBs in Soil

Samples from Borings SB-3, SB-7, SB-8, SB-9, and SB-11 at depths of 5, 10,

and 15 feet bgs were analyzed to evaluate the distribution of PCBs in soil. A sample
from Boring SB-6 at 10 feet bgs was also analyzed for PCBs. Analysis by EPA Test
Method 8080 provides quantification of the following PCB mixtures: Aroclor 1016,
Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, and

Aroclor 1260. Table 3 presents the results of the PCB analyses. The only PCB
compound detected in the samples was Aroclor 1254, which was found in the 10 feet bgs
sample from SB-6, and the 5, 10, and 15 feet bgs samples from Boring SB-8 at
concentrations of 100, 55, 130, and 260 #g/kg, respectively. An oily liquid was
observed in the soil samples and downhole sampling equipment from Boring SB-8. A
sample of the liquid was obtained from the borehole and analyzed for PCBs;
Aroclor 1254 was found at a concentration of 49,000 #g/kg. Based on these data, PCBs
exist south of the warehouse and vehicle service bays and west of the freezer (Plate 4).
3.2.4 Yolume of Chemical-Bearing Soll

Plate 14 shows the distribution of TPH concentrations in soil. The plate presents

oblique views of the sum of TPH as gasoline and TPH as diesel at depths of
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approximately 5, 10, 12.5, 15, and 20 feet bgs. These isoconcentration contours for each
depth interval were used to estimate the total volumes of hydrocarbon-bearing soil at
concentrations greater than 1.0 mg/kg and 100 mg/kg total TPH. The calculations were
performed by determining the areas within the 1.0 and 100 mg/kg contour lines for each
depth interval. The calculated areas were then multiplied by a representative thickness
value for each depth. The areas caiculated for the 5-feet bgs depth were multiplied by
1.5 feet, the depth from the ground surface to one-half the distance between the 5- to
10-feet bgs datum. Similarly, the areas calculated for the 10, 12,5, and 15-foot bgs
depths were multiplied by thicknesses of 3.75, 2.5 and 3.75 feet, respectively (the
half-distances between the respective depth planes). The areas calculated for the

20-feet bgs depth were multiplied by 2.5 feet, an assumed representative thickness.

The calculations yielded volumes of 23,000 and 10,000 cy of soil at
concentrations greater than 1.0 and 100 mg/kg respectively. These volumes were used in
the evaluation of remedial alternatives (HLA, 1991b).

PCBs were detected in soil samples from Borings SB-6 and SB-8. Due to its

limited distribution, the volume of soil containing PCBs was not calculated.

33 roundwater Elevations and Flow

Table 4 contains the groundwater elevation data collected on April 16, May 24,
July 9, and August 15, 1991. In general, all accessible monitoring wells and selected
product recovery wells were used to monitor the groundwater elevations and free-phase
petroleum product thicknesses.

Plate 15 presents a groundwater elevation contour map using data collected on
July 9, 1991. Note that in Table 4 and on Plate 14, corrected groundwater elevations for

wells containing free-phase petroleum product were calculated using an assumed

T19015-H 20 of 31



Harding Lawson Assoclates

product density of 0.80 grams per cubic centimeter. These groundwater elevation data
were not used in contouring.

The groundwater elevation data collected each month indicate groundwater flow
is to the northwest beneath the southern portion of the site, and is to the southwest
beneath the northern portion of the site (Plate 15). The hydraulic gradient beneath the
northern portion of the site is approximately 1.0 x 10°3 to 7.5 x 103 foot/foot (ft/ft) in
a southwest direction, and the hydraulic gradient beneath the southern portion of the site
is approximately 1.0 x 103 ft/ft in a northwest direction.

This convergent flow appears to result in a net westerly flow direction in the
chemical-bearing area (Plate 15). These data contradict the historical groundwater
elevation data collected by AGE, who reported a generally north-northwest flow, offsite
onto 16th Street. Wells MW-25 through MW-29 were installed by AGE to monitor
offsite flow and transport; however, the groundwater elevation data collected in April,

May, July, and August 1991 indicate flow is to the south from 16th Street onto the site,

3.4 Distribution of Free Product

Table 4 contains the free-product thickness data collected on April 16, May 24,
July 9, and August 16, 1991. The distribution of free-phase product measured on
July 9, 1991, is shown on Plate 16. In general, the horizontal extent of free-phase
product during July 1991 was similar to but less than that measured in 1989 and 1990.
The apparent product thickness was greatest in Well MW-22 (3.16 feet), near the
northern wall of the warehouse building (Plate 16). However, product was not and has
not historicaily been observed in the five offsite wells (MW-25 through MW-29), all of
which are located relatively close to the Carnation warehouse. Wells MW-25 through

MW-29 were installed by AGE to monitor offsite migration under the assumption that
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flow and transport were to the north. Groundwater elevations indicate flow is south in
this area, from the street to the site, The consistent lack of free-phase petroleum
product in the offsite wells and the wells on the west side of the property (MW-3,
MW-14, MW-15, and MW-16) suggests that the product is restricted to the onsite area
and has not migrated offsite.

The presence of free-phase petroleum product "floating on the water table” is
indicated by the existence of product in the wells, The apparent hydrocarbon thickness
in the wells is a measure of the hydrocarbon thickness in the formation itself; however,
analysis of the impact of capillary forces in the aquifer formation surrounding the well
shows that the apparent thickness measured in the well is not the same as the thickness
in the formation (Kemblowski and Chiang, 1990). In fact, calculations and laboratory
experiments have established that light petroleum product does not form a distinct layer
floating on top of groundwater. The transition zone between the unsaturated and
saturated groundwater zones is known as the capillary fringe. The capillary fringe is the
zone overlying the zone of saturation containing capillary pores, some or all of which are
filled with water that is continuous with water in the saturated zone, but is held above
the saturated zone by capillary (surface tension) forces acting against gravity. When
product is present, it exists in capillary pores above and within the zone of water
saturation. However, only in cases where a large volume of the product is present does
the product fully saturate the capillary pores. Generally, the product exists in a series of
zones consisting of an upper zone containing water, product, and air; a middle saturated
zone containing both water and product; and a lower saturated zone consisting of pores
filled with water only. Theoretical, field, and laboratory studies have shown that the

actual integrated thickness of product in the formation (the volume of product per unit

area) is generaily only 20 to 30 percent of the apparent thickness in the wells (for
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gasoline and diesel in a sandy aquifer). More detailed discussions of the existence and
distribution of free-phase petroleum product in aquifers can be found in Kemblowski
and Chiang (1990) and Farr et al. (1990).

The approximate volume of free-phase petroleum product present in the aquifer
was calculated by determining the areas between the product thickness contours
(Plate 16), multiplying the areas by mean thickness values (0.5 feet for the area between
the 0- and 1-foot contours, 1.5 feet for the area between the 1- and 2-feet contours,
etc.), and multiplying the resulting volume by a correction factor of 0.25. These

calculations yield a volume of 25,000 gallons of f ree~-phase product beneath the facility

in July 1991,

3.5 Weil Redevelopment

Table 5 summarizes the apparent free-phase petroleum product thicknesses in
Wells MW-7, MW-22, PR-20, and PR-53 before and after well redevelopment, Prior
to well redevelopment, free-phase petroleum product was measured on April 16,
May 24, and June 24, 1991. Product thickness was then measured 2, 15, and 52 days
after redevelopment. These data reveal that after redevelopment, the product thickness
in Well MW-22 recovered to approximately predevelopment thicknesses. The product
thickness in Wells MW-7, PR-20, and PR-53 recovered to 70 and 90 percent of
predevelopment thicknesses. These data suggest that, under natural gradient conditions,
flow of product into the wells occurs at relatively low rates (as evidenced by the data
collected 2 and 15 days after redevelopment), but that all the wells had recovered to 70

to 100 percent of predevelopment levels within 52 days.
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3.6 Aquifer Testing

Aquifer test results are presented on Plates 17 through 20 and summarized in
Table 6. Pumping Well MW-13 was able to sustain a constant discharge of 2.0 gallons
per minute for 24 hours, without the water level dropping to the pump intake.

The drawdown in the pumping well after 24 hours was approximately 5.6 feet
(Plate 17). The drawdown in Observation Well MW-2, located at a radial distance of
57.2 feet from the pumping well, was approximately 0.30 feet after 24 hours (Plate 18).
Observation Wells MW-12 and PR-59 did not show significant drawdown response;
data from these wells were not analyzed. Residual drawdown (recovery) data for
MW-13 and MW-2 are presented on Plates 19 and 20, respectively. The observation
well drawdown and recovery data (Plates 18 and 20) showed a considerable amount of
"noise". The cause of this noise is unknown, but it may be related to the large amount
of heavy commercial vehicle traffic onsite and in the immediate area and/or the
presence of other nearby pumping wells.

Two methods were used to analyze the aquifer test data. The classical Theis
(1935) method was used to analyzed the drawdown data, and the residua! drawdown
method (Theis, 1935) was used to analyze the recovery data. Both methods assume
homogeneous, isotropic aquifer conditions, and a f ully penetrating pumping well
discharging at a constant rate.

Table 6 summarizes the results of the analyses. Aquifer transmissivities derived
from the pumping and observation well drawdown data were 24 and 280 square feet per
day (ft?/day), respectively., The transmissivity value derived from the pumping well is
considered to be less reliable because of possible well losses.

'fhe aquifer transmissivity values derived from the pumping and observation well

recovery data were 230 and 220 ft2/day, respectively (Table 6). The average aquifer
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transmissivity for the observation well drawdown, pumping well recovery, and
observation well recovery data is 240 ft2/day.

Hydraulic conductivities calculated for the pumping and observation well
drawdown and recovery data were 3.4, 40, 32, and 31 feet/day (Table 6), respectively,
with an average hydraulic conductivity of 34 feet/day, excluding the pumping well data.
A storage coefficient of 1.1 x 10" was calculated for the observation well drawdown
data (Table 6). These data are consistent with the types of lithologic materials (silty
sands) logged in Wells MW-~2 and MW-13,

Using Darcy’s Law, the range of hydraulic gradients, and the average hydraulic
conductivity value, and assuming an effective porosity of 0.2 for sand, pore-water

velocities range from 0.17 to 1.3 feet per day.

3.7 Results of Groundwater Chemistry Sampling

Twenty wells were sampled in June 1991, with duplicate samples collected from
Wells MW-3 and MW-26. Chemical results for the groundwater samples are
summarized in Table 7 and presented on Plate 21. Laboratory data sheets are contained
in Appendix D.
3.7.1 Distribution of Petroleum Hydrocarbons in Groundwater

Of the 20 wells sampled (22 total samples), TPH as gasoline, TPH as diese}, and
TPH as motor oil were detected in samples from only 3, 1, and ! of the wells,
respectively (Table 7). The highest TPH as gasoline, TPH as diesel, and TPH as motor
oil concentrations were found in duplicate samples from Well MW-26. Oil and grease,
total and non-polar, were found in only ! of 14 samples tested (Well MW-26) above the
reporting limit. Dissolved BTEX compounds were found in 7 of the 22 sampies. Plate

21 shows the dissolved BTEX results. The dissolved BTEX plume is fully delineated to
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non-detectable concentrations by upgradient Wells MW-1, MW-9, MW-10, MW-4,
MW-11, MW-31, MW-2, MW-12, and MW-13. No BTEX compounds were detected in
samples from downgradient Wells MW-15, MW-14, or offsite Wells MW-29, and
MW-28; only 0.8 and 1.8 ug/1 benzene were detected in offsite Wells MW-25 and
MW-27, respectively. These data suggest that a dissolved hydrocarbon plume has not
been transported significantly offsite. Possible reasons for the limited extent of the
dissolved hydrocarbon plume are discussed in Section 4.3.
3.7.2 Distribution of Chlorinated Hydrocarbons in Groundwater
One chlorinated hydrocarbon, 1,2-dichloroethane (1,2-DCA), was detected in
duplicate samples from offsite Well MW-26 (at concentrations of 470 and 480 ug/1,
respectively), and in the sample from onsite Well MW-32 (at 14 pg/l). Since 1,2-DCA
was detected in samples from only 2 of the 9 wells analyzed using EPA Test
Method 8240, these data do not necessarily indicate a source of 1,2-DCA at the facility;
HLA recommends continued monitoring of these two wells and analysis of samples for
chlorinated hydrocarbons to verify the presence of this compound.
3.7.3 Distribution of Animal Fats in Groundwater
Total and non-polar oil and grease were found in only ! of 14 samples tested
(Well MW-26) at concentrations of 5,400 and 5,100 ug/I, respectively. Qil and grease
were not detected in the duplicate sample from Well MW-26 above the reporting limit
of 5,000 ug/1 (Table 7).
3.7.4 Groundwater QA/QC Data
Field quality control samples consisted of 2 field blanks, 1 trip blank, and
2 duplicate samples. Analytical results are presented in Table 7, and the certified

laboratory data sheets are presented in Appendix D,
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Field blanks consist of organic-free deionized water that is poured into sample
containers under field conditions. Field blanks are prepared and analyzed to check for
potential contamination during sample preparation in the field. A field blank was
poured on each of the two days that sampling occurred and transported to the analytical
laboratory with the groundwater samples. No analytes were detected at or above the
reported detection limits in the field blanks.

Trip blanks are prepared by the analytical laboratory and consist of organic-free
deionized water provided in laboratory-prepared sample bottles; trip blanks are not
decanted from their original containers. These blanks are used to detect potential
contamination introduced through field or laboratory procedures. They are taken to the
field and subjected to storage and transport conditions similar to those for groundwater
samples. A trip blank was transported to the analytical laboratory with the groundwater
samples. No analytes were detected at or above the reported detection limits in the trip
blank,

Duplicate samples were collected from 2 wells (Wells MW-3 and MW-26) and
were analyzed using the following EPA Test Methods: 8015, 8020, 8240, 503D, and
503E. The purpose of these samples is to evaluate analytical laboratory precision.
Precision is assessed by calculating the relative percent difference (RPD) between the
initial sample results (X1) and the duplicate sample results (X2); a low RPD indicates

high precision. The equation used to calculate RPD is:

RPD = X=X 14
(X1 + X2)/2

RPDs were calculated for 13 sets of data where analytes were detected above the

reporting limit in the duplicate samples. Only 1 of the RPDs (TPH as gasoline for
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samples from Well MW-26) exceeded the quality assurance goal of 100 percent specified
in the QA/QC Plan (HLA, 1991a). The other RPDs for this quarter were generally
below 50 percent, indicating good precision.

Laboratory quality control data included surrogate recoveries and blank spike
recoveries, Laboratory data sheets are presented in Appendix D, In general, surrogate

recoveries and blank spike recoveries were all close to 100 percent.

38 Migrobiological Evaluation

The results of the biodegradation treatability studies indicate that enhancement of
the indigenous microorganisms (by providing nutrients) is effective in degrading
petroleum hydrocarbons in soil and groundwater at the facility. A detailed discussion of

the biotreatability study results is presented in Appendix E.
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4.0 SUMMARY AND CONCLUSIONS
4.1 il mi

Data obtained from the soil boring program indicate the areal distribution of
petroleum hydrocarbons in soil is generally limited to the onsite area and the offsite area
near Boring SB-20. The depth of the hydrocarbon contamination in soil appears to be
just over 20 feet bgs. The estimated volumes of soil containing petroleum hydrocarbons
at concentrations greater than 1.0 and 100 mg/kg are 23,000 and 10,000 cy, respectively.

Relatively low concentrations of polar oil and grease, assumed to be animal fats,
were detected in a few soil samples. Due to the relatively low concentrations and
limited areal distribution, the animal fats do not pose a threat to human health or water
quality.

A relatively small volume of soil, located south of the warehouse and west of the

freezer, was found to contain the PCB Aroclor 1254,

4.2 Groundwater Flow

Based on groundwater elevation data collected in April, May, July, and
August 1991, groundwater flow directions are variable across the site. Flow beneath the
southern portion of the site is to the northwest, while flow beneath the northern portion
of the site is to the southwest. Calculated pore-water velocities range from 0.17 to
1.3 feet per day.
4.3 nd Transport of Free-Phase Petroleum Product and Dissoly

rocarbon

As discussed in Sections 3.4 and 3.7, the distribution of free product appears to
be limited to the onsite area, just south of and beneath the warehouse and vehicle
service bays. The estimated volume of free-phase petroleum product present beneath

the facility in July 1991 was 25,000 gailons.
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Dissolved hydrocarbons also appear to be limited to the onsite and nearsite area.
These findings are somewhat surprising, given the age and history of the facility and the
calculated groundwater velocities. However, the migration of dissolved hydrocarbon
constituents and their dissolved concentrations in groundwater is known to be reduced
by a number of physical, chemical, and biological processes. These processes include
volatilization into air, adsorption onto soil, and chemical and biological degradation. The
extent to which each of these processes occurs depends on the physical and chemical
properties of the air, soil, groundwater, and the dissolved constituents themselves.
However, it has been HLA’s experience that the lateral extent of dissolved petroleum
hydrocarbons downgradient of source areas in the Merritt Sands can be limited by one
or more of these natural processes (see Investigation Plan, Chinatown Redevelopment
Project Area, Oakland, California, HLA, 1990). The Carnation groundwater chemistry
data suggest that one or more of the processes listed above have acted to limit the
migration of dissolved hydrocarbons offsite. However, continued groundwater sampling

will be performed to monitor hydrocarbon distribution over time.
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Appendix A

AGE BORING LOGS AND WELL COMPLETION DETAILS
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u g R i o 1" COLOR CHAE TO LIGHT BRONN, VERY WET, GRACES.
z o 21
]
B —15
-
»
v
=
»
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ANANIA GROLOGIC ENGINEERING BIRING L0G
LICAT ION OF BORINO SITE/LOCAT ION GARNAT 10N/ ONCAND BORING 0.
- ooe. K | '\_.'": FROECT WD 004-83-03§ w~16
= - v 24l WATER LEEL
= oo bb LU ELEVAT 108 5.50 521 ¥ ] 4.5 s|r 2
' v " '
L AV e B ThE
. YU
= . DATE 42509 | 78 | Tom =389
e 1 an i CASING
.. [ DEPTH
— = | i DRILLING CONTRACTOR BS00 S 18
. o IRILLER FRANK BARTOLY I6H
' i RILL ING WETHID HLLOW STEN AUGER
b AP NG WETHID 0] RNAER 30" 0RP , WD TFTED L O TA S
i LOGGER  KAA. ANANTA
! NS H2ses o [en zoms lasv. wrm
]
" BRING DINETER: 8 INOES [eL casie oineTeR: 2 IncEs
FEVIEND BY: M.AM. DATE: 4129
e WL CONST, oS
’ Y [ sumE FR | uscs L0G OF WATER IAL
w_ 2 E READING | ND. 8 IN.
3
Ry CRAES WiTH QAY, SOFT,
21 "'...:‘-.

5 N0

TEST BORING TERNINATED @ 28° ON 3-22-89

VATERIALS: 4 BAGS OF §5 SND
1 BAG OF CEMENT

338 GUON BIOET OF BTN TE_




DATE STARTED: 8/23/89

DATE COMPLETED: 8/23/89

TIME STARTED: 10:25

TIME COMPLETED:

DRILLING EQUIPMENT: Hollow Stem Auger

DRILLING CONTRACTOR:
BORING DIAMETER: 10 inches
CASING DIAMETER: 4 inches
LOGGED BY: Jim Wallace

Accubore

SURFACE CONDITIONS: Asphaltic
Concrete

SURFACE ELEVATION: 13.25

COORDINATES: N 2,694.8 E 3,150.6

GROUNDWATER CONDITIONS: Free
Groundwater Encountered at 14 feet during
drilling

SLOT SIZE: 0.020 inch

BORING DEPTH: 22.5 feet

CASING DEPTH: 22.5 feet

FILTER PACK: #2/16 sand

ANANIA GEOLOGIC ENGINEERING

PROQJECT NO. 004-88-059

SAMP. TLV Bl.oﬂgm WeLL [DEPTH  uscs
REMARKS NO. |READ » &% mE CONST|¢FT, )| CLASS. SDIL DESCRIPTION
= g ] Asphaltic Concrete
" tw| [Portland Cement Concrete
5 === Aggregate Baserock
2089 | 750 mll::
80 3 SILTY SAND(SM) Dark Gray, dry to moist,
2090 | 220 [l :: medium dense,
Hydrocarbon Odor 240 35
100 it _% $C
2001 | 45 r1 7 loLavey SAND(5C) Dark Gray to Black,
6 3_::_: :[SM]l  (diesel staining), wet, medium dense
o5 | R
4 T x5 : SILTY SAND(SM} Dark Gray, dry to moist,
No Hydrocarbon Odor 2092 [ 96 s [T Lt L) medium dense
2008 : 7 M :":' color change to Light Gray
s [T1h; ]
7 ™ N color change to Mettled Red Brown
3094 | 180 s |01 N
.1 ru‘l ;'_:. \ X
2005 | 160 8 '“l ".'. 13 - " grades moist, with trace clay
No Hydrocarbon Odor d X )
s |1 -
s (T FE A |
. 2008 | 48 ¢ rul f;’. v V14 3 . Fres Groundwater Encountered at 14 fest
= - t N | during drilling
5 o
= IR L
AGE Carnation Dalry Facility

1310 14th St., Oakland, Ca.
LOG OF MW-0S25

Sheet 1 of 2




?

REMARKS

.

NO,

TV
READ

CONS

UEI.I..‘IDEPTH uUscs

SOIL DESCRIPTION
(FT.)| CLASS.

.
o 'y
B ae BN

Boring Terminated at 22.5 feet on B-23-89

AGE

ANANIA GEOLOGIC ENGINEERING

PROJECT NO. 004-88-059

Carnation Dairy Facility
1310 14th St., Oakland, Ca.

LOG OF MW-0S25

Sheet 20f 2




DATE STARTED: 8/24/8%
DATE COMPLETED: 8/24/89
TIME STARTED:

TIME COMPLETED:

DRILLING CONTRACTOR: Accubore
BORING DIAMETER: 10inches
CASING DIAMETER: 4 inches
LOGGED BY: Robyn McKinney

DRILLING EQUIPMENT: Hollow Stem Auger

SURFACE CONDITIONS: Asphaltic
Concrete

SURFACE ELEVATION: 13.55

COORDINATES: N 2,676.8 E 3,206.4

GROUNDWATER CONDITIONS: Free
Groundwater Encountered at 17 feet during
drilling

SLOT SIZE: 0.02 inch

BORING DEPTH: 25.0 feet

CASING DEPTH: 25 feet

FILTER PACK: #2/16 sand

et wres LTttt T T T e e N
R R T ot g e g )

grades with increasing clay content

ﬁsw.l TLY BLoujg B[ueELL [oEFTH  Uscs
REMARKS NO. [READ| / 8|S E CONST|CFT. ) CLASS. SOIL DESCRIPTION
j o) \Asphaltic Concrate
75 T EE -1[_: SM[Portland Cement Concrete
2097 | 100 il 3 s
110 4 ] : ggregate Baserock, does not appear to be
2096 | 110 l:: ok stained
110 s s
2000 | 130 Rl :: | Silty SAND(SM) Dark Gray to Black, dry to
Hydrocarbon Odor 230 it i R moist, medium dense, color change to Black
) 2100 | 150 r EE iy color change to Light Gray
Slight Hydrocarbon Odor 200 3 5 grades moist
2101 | 180 M color change to Green Gray, grades with some
Hydrocarbon Odor b+ y o clay
& Tt 3 &+ color change to Green Gray, slightly moist
7 |1 i
2103 (8500 | 12 _T:l st
Hydrocarbon Odor o
. s [T, AR
HBydrocarbon Odor 2109 12 ].u.‘ .'-'; color change to Red, grades moist
2104 {600 | 10 [T 3
Pulled auger to ream with 2
plug ' 1.
E: ...

A ! Free Water Encountered at 17 feet during
NERN ! drilling

AGE
ANANIA GEOLOGIC ENGINEERING

PROJECT NO. 004-88-059

Carnation Dalry Facility
1310 14th St., Oakland, Ca.

LOG OF MW-0S26

Sheet 1 of 2




7/
TYPE

REMARKS sAMP TLY ©
NO. |READ

CONST|¢FT. )| cLASS.

WELL |DEPTH uUScSs S0IL DESCRIPTION

Boring Terminated at 25 feet on 8-24-89

AGE
ANANIA GEOLOGIC ENGINEERING

PROJECT NO. 004-88-059

Carnation Dalry Facility
1310 14th St., Oakland, Ca.

LOG OF MW-0S26

Sheet 2 0f 2




DATE STARTED: 8/28/89

DATE COMPLETED: 8/28/89

TIME STARTED:

TIME COMPLETED:

DRILLING EQUIPMENT: Hollow Stem Auger

DRILLING CONTRACTOR: Accubore
BORING DIAMETER: 10 inches
CASING DIAMETER: 4 inch
LOGGED BY: Robyn McKinney

SURFACE CONDITIONS: Asphaltic
Concrete

SURFACE ELEVATION: 14.33

COORDINATES: N 2,666.4 E 3,271.2

GROUNDWATER CONDITIONS:; Free
Groundwater Encountered at 14 feet during
drilling

SLOT SIZE: .020 inch

BORING DEPTH: 24.5 feet

CASING DEPTH: 24 feet

FILTER PACK: #2/16 sand

ANANIA GEOLOGIC ENGINEERING

PROJECT NO. 004-88-059

1310 14th St., Oakland, Ca.

[saMP ] TLV [er.owdE BTweLL JoertH uscs
REMARKS No. [READ| » 8" & ZIcoNST (FT. )| cLASS. SOIL. DESCRIPTION
. “' Asphaltic Conerete
oMl A JFf[SM] SILTY SAND(SM) Gray, dry~to-moist,
N | medium dense with some clay

2 —
‘ —-—

7 M ¢ _t

10 l'"1 ‘

1172 | 400 15 'J,J", £
8 —
7 r ; 4

] ™ ) TN grades with increasing sand, color change to
1178 | 200 20 |1 S 10 Lk Gray-Brown
12 -
color change to Red-Brown, grades wet, grades
g ’.::,: : with increasing clay content
TLV reading TOppm at well :_ '..,.: \
head . R = N L S Y SN
Ry
AGE Carnation Dairy Facility

Sheet 1 of 2

LOG OF MW-0S27




REMARKS sampPd TLY °

WELL IDEPTH UscCs

S0IL DESCRIPTION

No Hydrocarbon Odor

TYPE

CONST|C(FT. )| CLASS.

color changs to brown

Boring Terminated at 24 1/2 feet on 8-28-89

AGE

ANANIA GEOLOGIC ENGINEERING

PROJECT NO. 004-88-059

Carnation Dairy Facllity
1310 14th St., Oakland, Ca.

LOG OF MW-0S27

Sheet 2 of 2




DATE STARTED: 8/29/89

DATE COMPLETED: 8/29/89

TIME STARTED:

TIME COMPLETED:

DRILLING EQUIPMENT: Hollow Stem Auger

DRILLING CONTRACTOR: Accubore
BORING DIAMETER: 10 inches
CASING DIAMETER: 4 inch
LOGGED BY: Robyn McKinney

SURFACE CONDITIONS: Asphaltic
Concrete

SURFACE ELEVATION: 13.90

COORDINATES: N 2,704.7 E 3,220.1

GROUNDWATER CONDITIONS: Free
Groundwater Encountered at 14 feet during
drilling

SLOT SIZE: 0.02 inch

BORING DEPTH: 27.0 feet

CASING DEPTH: 27 feet

FILTER PACK: #2/16 Sand

ANANIA GEOLOGIC ENGINEERING

PROJECT NO. 004-88-059

AMP. TLU [BlLowg: g wELL [oerTH  uscs
REMARKS No. |READ| / €% gE CONST|CFT. ){ CLASS, SOIL DESCRIPTION
) Feory Asphaltic Concrete
b HOM R ¥
EE R gregate Baserock
t 3 —
& SILTY SAND(SM) Dark Gray to Black,
Hydrocarbon Qdor ] it dry-to-moist, medium dense
1176 T B Lot
3 o ol |erades moist
1177 il 2 Nt &
1178 il . _%/ 59 cLAYEY SAND(SC) Blue Gray, moist-to-wet,
te f medium dense
v [ 758
s |M™ Lo
1179 100 12 _r:l 8 - SILTY SAND(SM) Brown, dry-to-moist,
Hydrocarbon Odor o ) o medium dense
g [T X color change to Mottled Gray Brown
s (LI 10
Hydrocarbon Odor 1180 9 r
70
No Hydrocarbon Odor
70 _ grades moist to wet
' gl 4 __:f X Free Groundwater Encountered at 14 feet
vy 1 during drilling
80
No Hydrocarbon Odor
AGE Carnation Dairy Facility

1310 14th St., Oakland, Ca.
LOG OF MW-08528

Sheet 1 of 2




ANANIA GEOLOGIC ENGINEERING

PROJECT NO. 004-88-059

REMARKS isaMP. TLV A WELL [oEPTH uscs SOIL DESCRIPTION
NO. |READ[ < CONST| (FT. )| CLASS,
No Hydrocarbon Odor
Boring Terminated at 27 feet on 8-29-89
28 —
30 -
32 —
3‘ —
S8 -
38 —
' 40 ~
i
42 —
AGE Carnation Dairy Facility

1310 14th St., Oakland, Ca.
LOG OF MW-0S28

Sheet 2 of 2




DATE STARTED: 8/29/89
DATE COMPLETED: 8/30/89
TIME STARTED:

TIME COMPLETED:

DRILLING CONTRACTOR: Accubore
BORING DIAMETER: 10inches
CASING DIAMETER: 4 inches
LOGGED BY: JR and R Mc¢

DRILLING EQUIPMENT: Hollow Stem Auger

SURFACE CONDITIONS: Asphaltic

Concrete

SURFACE ELEVATION: 13.38
COORDINATES: N 2,729.2 E 3,146.2

GROUNDWATER CONDITIONS: Free

Groundwater Encountered at 12 feet during

drilling

SLOT SIZE: 0.02 inch
BORING DEPTH: 25.0 feet
CASING DEPTH: 25 feet
FILTER PACK: #2/16 Sand

ANANIA GEOLOGIC ENGINEERING

PROJECT NO. 004-88-059

1310 14th St., Oakland, Ca.
LOG OF MW-0S29

samP.] TLY [BLowdE PTwELL [oERTH Uscs
REMARKS No. |ReaD) » &% gE CONST|CFT. )| CLASS. SOIL DESCRIPTION
: "' phaltic Conerete
Nl Sk cksm
| N =,::_: N gregate Baserock
: 2 [ f '
-3 Y B SILTY SAND{SM) Dark Brown, dry-to-moist,
3 _E A medium dense
EE P 5
Abandoned 4" clay pipe 3
3 6 -l
. /ﬁ SC| clayey SAND(5M) lense between 6 1/2 and 7
[ g sMl  feet
g - .
60 il X i}
, R
S = 10 —
1 P E
1277 12 [T = 4
N E Free Groundwater Encountered at 12 feet
No Hydrocarbon Odor =N during drilling
J E o R grades moist, medium dense with trace clay
\ I 1
: E :.- F | |erades wet
AGE Carnation Dairy Facility

Sheet 10of 2




t

REMARKS aMpJ TLY
NO. |READ

7/ 6"

CONST|(FT. )| CLASS.,

VELL |DEPTH uUscs SOIL. DESCRIPTION

26 —

Boring Terminated at 25 feet on 8-30-89

AGE

ANANIA GEOLOGIC ENGINEERING

PROJECT NO. 004-88-059

Carnation Dairy Facility
1310 14th St., Oakland, Ca.

LOG OF MW-0S29

Sheet 20f 2
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ARANIA GROLOGIC ENGINEERIKG BOR ING LOG
LOCATEN F BORBIG STEAIKATIN  CARNATIGN/UAXLAND JoRes 10
g 1 } PRONCT M 0448089 PR-1
- - . L
= asse b T . va‘?g‘% |13 m l
e “_:; - F 1
;E L_ ™ 1208 prepye
— I —— € FoE
AL ’ CASING
| erTH ot [1nes
. |
" DRALLIG CONTRACTOR PC EXPLOMIN e
. DRELDK WETHID ___ AILLOV STER AUGER /2889 [ 22089
SHPLING WETHID WS
LOGGER  ERIC HOLM
WS 26 ferv a0 {Bev. w73
M1 o MANG MAMETER 6 INOHES Jcastig maeTER 2 INCHES
REVEVER B9 MAM WD 60
VELL COST.
ang(' § § aal"n\ém ‘Fti uscs LUG OF KATERIAL
_ ol SILTY SAKD- RED BROVN, MCIST, METTM DENSE WITH AREAS OF CXIDATIN
. R SM NI HYDROCARIGN OITR,
O
2 "E L
o 7
i Il \X ?
s Eg \\\ » J
. %€ N
b
he”
1
.._'_ R
] .(\‘(
- %
- % 3
’ 2 =
by g ;& ] 12 CILOR CHANGE TU GRAY DROWN, MO HYDROCARION OIOR.
i :
akE o
m N\
'" R
he :
] ' ™ 7 GRADES, VET VITH QUARTZ MAFICS, ND HYDROCARDON DDCR.

TEST MRING TERNINATED # 1¥ 0N 22889

MATERIALD { 172 JAGS UF SAND

2/2 8 GALLON BUCKET OF JENTINTTE
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ARANIA GEQLOGIC ENGINKERING BORING 106
LOCATEN (F JORMNG STEADATEN  CARMATIIVIAGA TORBEG M
-~ | PROETT ML poi-peu99 PR~2
Y-
TR ‘H 'ﬁ?ﬂ% au SEE 1
Ie . .--—-m._._-
] -~ M TME a8
Y -4 DRLLER
&_ @_& BATE 2/28/89 STRT | Faask
=T T, — THE [DE
y —~ eFTH . 02 |
— TRALLING CONTRACTIR PG EXPLORATION ot
i DRELING METHOD HILLIOV STEN AUGER 2/22/89 | 2/22/89
Mmglm NP3
LoGER  GUt LN
WE a2 Jev ems [aev. tse
-2 BRDG ST € INOHES | casve oweTER 2 IOES
REVEVED B WAR DATE 8089
VELL CanT,
mst, Vs
v |swee 106 OF WATERIAL
R SILTY SAND- RED JROVI. MOIST, MEDIUK DENSE VITH QWARTI WD WIS,
1 SM HYDROCARKN GDOR.
' Es .-:.0:::
o X ’
4 i NN X M
. 'ﬁ'g \ N X u NO HYDROCARMON CIXR.
THEN
7
...—'-
'
N - —
’ X | u
B x | W NEDUM SAND- GRATES VITH DECREASING SILT CONTENT, RED DRV, VET,

NEXOM DENSE WITH QUARTZ, MAFICS MO HYDROCARNGN QIOR.

GRADES, LINSE VITH AREAS OF CDIDATION, QUARTZ, NOF DOR.

TEST JRDNG TERNINATED £ 13 ON 2-22-09

FATERIALD 1 1/2 MGS IF SAND

_2/3 3 GALON BUGKET F BENTINITE
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LN s B A A

—ANANIA GROLOGIC ENGINEERING BORING LOG
LOCATEN OF RIRNG STEADCATEN  CARATIOVIAGAND NoaNG o
T POETT M ga4-00-0m9 PR-3
- - VATER VL
= ..-:'i.'__ 4 ‘t ELEVATEN 1< ] SHEET 1
': v...-l——l - mE 788 .l
= ‘ BATE /89 START | Foisy
e —_—— TE [E
—— iy
— Em'sfm _ e |eer
e — DRILLDG CONTRACTIR PC DXPLORATION et
_ DRLLER
: RLL IV S S erzeres {erreg
SAMPLING METHOD e
- LOGER _ OC HIN
ey e oo |aev. e
JRING DAETEN ¢ NOES JeasniG suaseTen 2 MOES
REVIEVED BV A, NTE S-17-99
VELL COGT,
N KT -3 ROV
n L0G OF NATERIAL
& [y § [ coee) "B’ [ e
e <M SILTY SAND~ RED BROVN, MIIST, MEDRM DENSE, QUARTZ WITH WAFICS, 1D
. o HYDROCARBCH CIXR,
2 ES R
b.'..-.
a Eé i.:."o’.
. X 7
3 NN X ’
. Eg \ 4 b ¢ ]
. RN
7
*
T
’ X |1
s <8 X m NI HYDROCARBCN (IOCR,

COLIR CHANGE T GREEN JROWVN, WET, NO HYDROCARRCN COOR,

TEST JORING TERIMATED € 13 V2 (N 22289

MATERCALD § 1/2 BAGS (F SANB

2/3 8 SALLIN BUCKET OF DENTUNITE
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ANANIA GROLOGIC RERGINEERIRG BORING L0G
LOCATIN OF |RING STTEAOCATIN CARNATIOH/TAKLANE BORING N
N - B I PFROECT ML 00490099 PR"4
TOREITY VATIR LEVEL
= - 2 4|r ELEVATEN a7y SHET .
L] H — : E
2 ’E_Jj e il DROLER
._;.
= i _ Al BATE 2/22/89 n::: mrnm
- CASNG
P———— e g
} DRALING CONTRACTOR PC EXPLORATION T s
M ! IR0 1 0% METHDD HOLLOW STEN AUGER &re2/e9 | arzerey
i SANRUNG HETHRD WS
-4 i L0GER Bt HLH
° e WS 2914 e mera {ev. 1
: KRN RAETER ¢ DIGES |casos maeTen 2 IVCHES
REVEEVED Bh AN PATE 81689
| WELL CONST,
BT, V| saete LIvs
SFE'. § REATIG | “HR. T:mvm ‘F% usce 10G OF MATERIAL
o o] P SAKD- JROVM, MIIST, METAM DENSE WITH QUARTZ CLASTS, NEDTUM GRATNER.
! Eg '-:.‘:::
3 UE 'l'_.‘_-‘,
X ‘
4 . \\\) X 7
s Eg \\ ' X 7 NI HYDROCARSON QOOR.
‘ \.
7
R
= 73
X
' X [
L" ; 4 X 15 NG HYDROCARXK (N
? N g SKTY SAD- BROVN, VET, NEDIUM DENSE VITH CLASTS OF QUARTZ, WAFICS,
E Hﬁ WET, N HYBROCARBON ODOR.
AV |
[
o ] s
LP 0 X ¢

TEST NORING TERMINATED @ 15 172 [N 2-2p-49

MATERIALS: 1 273 JAGS (F SAND

273 3 GALLDN JUCKET OF JENTONITE
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ARANIA GROLOGIC ERG G BIRING LOG
LDCATEN OF 20W04G STIEADCATEN  CARNATIN/DAKLAYD K N0,
u¥ \ PROJCT ML go4a0-499 PR-5
7 VA
n: (XN BEE u s 7
.l: rl—l-i -:I “ ™e 240 ¥l
i = l
G ———
y—= TIRE
B 2 -
A DRILLING CONTRACTIR PC EXFLORATIN e
. | TELLER DATE [ BATE
: | LI e AL ST G a/eases | arearey
SAMPLING METHETE s
M4 o LOGGER __ EROC HILK
; WS 22946 e ases Yeev, e
' KRING TMETER ¢ NOES joaste mveTeR 2 INCHES
REVIEVED Y MAM NTE 1609
VILL COGT,
meT, ’ivs
v
i :E:;.: SM SILTY SAND- RED BROVN, DRY U MIST, LIOSE TO MEDIM DENSE, FOE 1O
. ']: :::S: MEBUM GRAMED VITH AREAS OF (FODATER, NO HYDROCARKCN.
2 §§
M = 22
4
4 § Mo
N . N X 5
. 'ﬁ'g ' x 7
‘ AN
7
’ I
. -H x 17
2 X s
ke g . X M O HYDROCARION OECR.
<
g ¢
i gL
5 g
ha
X 4
e
i X 4
Ly 4 X 3 COEIR CHANGE TO LIGHT JROVN, GRAZES LITISE VITH INCREASING ST CONTONT,

|NO HYDROCARDON (AR,

TEST JORING TERMINATED & 15 L/2° ON 2-22-49

MATERIALD 1 1/2 JAGS IF S

2/3 3 GALLIN BUCET OF JENTINITE




ANANIA GROLOGIC ENGINEERIRG BORING LOG
LIGATICN [ BROMG STEADCATEN  CARATINVTAKLAD XRING N
o .s"ﬁ' AR PROECT ML 00490289 PR-6
A -~ 4!
“"-'ihl"“q'_i" I} H Y EEATEN 1% SEET 1
el b e -0 o1
N r—-! it
] [T DRLLLER
= @ & DATE 2/22/89 P pe——
= e — e
il el CASING TE [T
i s ____ N e
— — i DRILLING CINTRACTIR PC EXPLORATIIN
e o TN o . i” TRILLER JATE 1DATE
. b DRTLLING WETHOD  HOLLOW STEM AUGER 2/2a/89 |2/e0/m9
i SAWPLIG WETHID WS
i LDGER__ERIC IR
B NS _Biges Jerv omeq {nev. 1s38
i MRING TIAMETER ¢ NCHES |casmee mumETER 2 NCHES
REVEVED BV MAK W $-17-89
ST,
msy, SAMPLE Rvs LDG OF WATERIAL
& o pecovimy PR uscs

SM | SLTY SAND- RED BROVN, MIST, (RGANICS, AREAS OF OXIDATIIN, NAFTCS,

N0 HYDROTARBON UDOR.

[
g e b

SLURRY
'-o.‘ L]

n
4% BENTINTTE
CEMENT
s e,
astene

L

Cr e

-
BLANK
/.

S
»
L]

8 X 5 NO HYDROCARBON [0,

77

’ 1
E g ‘ X 1 N) HYDROCARECN CIXR,
L. g
% 7
b - :
] - X 3 CALIR CHANGE TD LIGHT JROVN GRAIES, VET, N0 HYTROCARDON (IR,

—r

TEST MORING TERMINATED 8 13 1/2° ON 2-2i~89

MATERIALDY 1 1/2 BAGS IF SAND

273 3 GALLIN SUCKET IF JENTONTTE
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11330 SUNRISE PARK DR., SUITE C » RANCHO CORDOVA, CA 95742
P.0. BOX 161148 » SACRAMENTO, CA 95816 « PHONE {916) 631-0154 FAX (916) 631-0528
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ANANIA GROLOGIC ERGINEERING BOR NG L0G
LOCATIN OF JORING STIEADCATEN  CARNATION/GAKLAND KCRING N
r—— ”ﬂrﬁ;' k POECT M pofgeass PR~9
Crabhih- habht ERT X Ve EvaTEN 2% SEET 1
e i S H
' A - I ™me 1 F 1
il [ i BRILER
== _ ik e DATE. 2721709 START | Fousy
- .-.:.-.:Ll-fio CASING T TE
K Vi ol LI R R 1445 | 15
b, b DRILLING CONTRACTOR PC EXPLIRATIN W tew
ii; ORLLER
b DRILLING MEYHOD HLLDW STEM AUGER /289 |2/21/89
by, [SOPLING WETHID WS
;1:: LOGER _ ERIC HOAN
. WS 24248 [ev wess {oEv. e
i KRG ZINMETER ¢ NOES Joasmv oweTER 2 DICHES
REVIEVED BV MAM. PATE -16-89
WELL CONST.
v | e
£ § E rb | A o] s L0G IF MATERIAL
ASPHALTIC CONCRETE
. SM SLTY SMD- GRAY JROVN, DRY TO MOIST, MEDIUM DENSE WITH AREAS OF
DXIDATION, GUARTZ, WAFICS NO HYDROCARON OXR,
2
]
) u
] 1
. 4@ X u
¢
I
]
. X
X 12
L. s @ @ [ x | n NI HYDROCARION TR,
. 7
.._'_ LI
6 X 7 N0 HYDROCARBON SIOR.
T’ TEST BORING TERMINATED £ 13 DN 2-21-#9
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SANPLING NETHOD 1404 HAMER 30° DROP, MODFIED CALTORINIA SAMPLER.
m LOCER _ GRIS NIELSOV-CEROUDE
NS 26454 [er sms e, wa
BORING DIAMETER: 6 INCHES lu»:LL CASING OIAMETER: 2 INGHES
L s BLOYS
nv | supe LOC OF NATERIAL
% E READING [ "o, [FECOVERY [ PER _ ses

Ax BENTOMITE

- CEMENT SLURRY ANNALUS g

PORTLAND CEMNENT

—— CONCRETE

ML SANDY GRAVEL- GRAY, NDIST, NED IUN DENSE

SANDY SILT- BLADX, ORY TD NOIST, NEDIN STIFF.

L
PELL

sLor

0.0 INcH
3 savo

E 3

d

SILTY SAND- GRAY BROWN, MOIST, MED (LN DENSE, STRING HYDROCARBON DOOR,
HIT CONCRETE OBSTRUCT iON, VERY STRONG SEWAGE ODOR PRESENT .

SM

HIT DBSTRUCTION.

CONTINUED DRILLING WITH ND CUTTINGS CONING TD SURFACE . WHEN
AUGER WAS PLLED QUT THERE WAS A STRONG LEACHATE 0OCR.

TEST BORING TERMINATED & 15° ON 4-27-89
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PR-48 ANANIA GEQLOGIC ENGINEERING BORING L06
gt g SITEADATION CARNAT 10N/ OAKLAND BORING MO,
F "ﬂj: k PROECT W0, 00+-68-059 PR-48
MR L T
!: V’L_J WATER LEVEL SHEET 10of 1
» The _ DRILLER
"“::&...;:.. DATE START |F iNISH
R CASING OOPTH ThE [Ting
ORTLLING COVIFACTOR 2:0 [ Bus
i DRILER  NIKE NOORE DATE  DATE
DRILLING METHOD HOLLOW STEN AUGER 4-27-89 | 4-97-89
SAWPLTNG NETHOD 140% HAMER 20° IROP, MILIFIED CALT ORGA SAVPLER.
@j LOCGER _ GHRIS NIELSON-GIROU0NE
NS %21 ETY o, ws
BORING DMMETER:  § INGHES | ¥ELL casiNG DINETER: 2 oS
WL COT. aom
DisT.
TV | SAwLE LOG OF NATER
o § § READING | “wWo. FECVERY( FPER | iScS AL

-
4x EENTINATE
CENENT SLURRY  JANMLLUS

PORTLAND CEMENT COMCRETE
—F—

ML

NI .

&

PELL

RN

SM

SANOY GRAVEL~ MOIST, NEDUN DENSE
SANDY SILY- BLACK, DRY, SOFT, SLIGHT HYDROCARBON ODCR.

SILTY SAND- GRAY/GREEN BROWN, NOiST, WEDIUN DENSE, NODERATE HYDROCARSO
Q00R.

COLOR CHANGE TO BROWN AND MOTTLED GREEN GRAY ,

¥ —8
. -
gd COLOR CHANCE TO BROWN, GRADES WET, STRONG HYDROCARBON

® s 000R.

1

©

s

“

%

TEST BORING TERINATED o 18 0N 4-27-39
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4% BENTONITE

CEMENT SLURRY
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PR-49 ANANIA GEOLOGIC ENGINEERING BORING LOG
L IR SITEAOCKTION  CARNAT |ON/DAKLAND BORING ND.
AN * ‘( PROECT ND. 004-86-089 PR-49
| Vi * WATER LEVEL SHEET 1 of 1
— i THE DRILLER
i &—-&;;@ M START _ [FINISH
L CASING CEPTH THE [TiNg
DR ILLINC CONTRACTOR 52 | wa
i DRILLER  MIKE NOGRE b
DR ILL ING NETHOD HOLLOW STEM AUGER ~27-89 | 4-27-89
SANRL 11 NETHOD WO HAMER 20" ORGP, MODIF IED CAL IFORNTA SUPLER
[m] LOGGER___ OHRIS NIELSOV-CROUNE
' NS 26523 [en am. BEV. #.80
BORING DIANETER: & INCHES [ YL casiNG DINETER: 2 oS
WL CONT .
" gl nv [swee beonee ] B 1w LOC OF MATERIAL  DATE:  8-2¢-89
2 u READ ING ND. r 6 IN.
- PORTLANG CEMENT CONCRETE
ML [0 SV WGIST, Wep i DEre.

SANDY SILT- BLAOK, ORY, MEDIWN STIFF, HYDROCARBON OOCR .

NT
PELL

%

SM SILTY SAND~ MOTTLED BROWN AND GRAY GREEN, MDIST NEDIUN DENSE,

—

0.000 INCH
slar
¥ swo

COLOR CHANGE TO YELLOW BROWN, GRADES WET.

TEST BORING TERMINATED » 15 ON 4-27-89
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PR-50 ANANIA GEOLOGIC ENGINEERING BORING L0OG
= === Q SITE/LOCAT 10N CARNAT 1IN/ OAKLAND BORING WO,
]“ﬂ: TTTies ‘( PROECT NO.  O04-88-086 PR-50
: ‘/&.a ’ WATER LEVEL SHEET 1 of 1
—r TINE ORILLER
S Mt DATE START |7 INISH
~ o s o
. CASING DEPTH TIE [T
DRILLING CONTRACTOR #:30
DRILLER  WIKE NOGRE WTE hiE
IR ILLING NETHOD HOLLOK STEN AUGER 42789 | 4-2-89
SAWPLING NETHED HOf HAMER X" IRCP, MIDIFTED CAL IFCRNIA SAWPLER
LOGGER  CHRIS NIELSON-CEROUONE
NS 2%¥.8 e 3ma BV, .3
. BORING DAAMETER: 6 INGHES [ ¥ casing DimETER: 2 InorEs
WELL CONST .
st T BLOvS L0C OF MATERIAL
SR § é READING CovERYy FER | UsCs
] PORTLAND COMNT CONGRETE
7 HE ML SANDY GRAVEL- MOIST, WEDIUN DENSE
1
gd SANDY SILT- BLACX, DRY, NEDIM STIFF.
2 g
- % ¥y
3 L —K
wed SILTY SAND- MOTTLED GRAY GREEN AND BROWN, WDIST, MEDIUN DENSE, STRONG
Sl /‘///‘ SEWAGE AND HYDROCARBON CXCR.
‘ .- RN
s _A_i
s
7 SM
)
Y —8
-]
gv!
e IS
11
2 COLOR CHANGE TO YELLIW BROWN, GRADES WET.
o
“
s i

TEST BORING TERNINATED @ 15 ON 4-27-89




PR-51 ANANIA GEOLOGIC ENGINEERING BRING LOG
A Ii.) i e g SITEAOCAT 14 CARNAT 10N/OAKLAND BORING ND,
e P I k PROJECT ND, 004-83-0%9 PR._S‘]
o= .
YT 7Y WATER LEVEL SHEET 1 of 1
= i TIE DRILLER
‘ @ p DATE START _ |FINISH
I CASING DEPTH TIE [TINE
ORILLING CONTRACTOR 0:5
! DR ILLER MIKE NOCRE ATE  BaE
DRILLING WETHOO HOLLOW STEN AUGER 42889 | 4-28-89
SAWPLING NETHOO HOF HAMER 30 ORUP, WODIFIED CAL IFCRNIA SOPLER
i LOGER  OHRIS NIELSON-CERQUONE
NS x218 [ 3w [oev. wse
BORING DIAMETER: 6 INCHES Iw:u. CASING DIAMETER: 2 INCHES
BLovS
TV [ SAWLE LOC OF NATERIAL
§ READING | “wo. [FECOVERY| PER 1 usCS
| | PORTLAND COENT CONRETE
-—;T* SAROY GRAVEL- WOIST, WEDIUN DEINGE .
SANDY SILT- DARK BROWN TO RACK, MOIST, MEDIUN STIFF, SEWAGE DGR
(FILL),
ENCONTER NG (RED' BRIEK).
SILTY SAND- GRAY/GREEN ERDWN, NOIST, WEDIUN DEMSE.
SM

COLOR CHANGE TO BROW, GRADES VERY MOIST TO WET.

0.030 INCH

COLOR CHANGE YO YELLOW BROWN, GRADES WET,

TEST BORING TERNINATED » 15° ON 4-25-89




R-52 ANANIA GEOLOGIC ENGINEERING BORING LOG
1 vl LT SITEAGTION  CART 107/ OV BORING NO.
! : ""*jii ‘( PROECT A0 004-55-059 PR-52
Higmis Y Eew ST vor ]
— + TIE DRILLER
s B M N\ RS WTE START  [FINISH
CASING DEPTH TIE [rive
B | DR ILLiNG_CONTRACTOR 53
i 1 QRILLER _ NIKE NOORE DATE  PATE
DRILLING NETHOD HOLLDW STEN AUGER =27-89 | +-27.89
SAPLING WETHO HOF HAMER 0" DROP, MODIF LED CAL IFORNIA SAPLER
Bﬁg LOGGER  OWRIS NIELSON-CEROUDE
=1 NS 228 e s BEV. #.8
BORING DIAMETER: 6§ INCHES WELL CASING DIAMETER: 2 INCHES
WELL CONST, P
DiST. ny SANPLE HATERIA
. | & ? Emmc W e PR [ uscs K06 OF WATERIAL
s
PORTLAND CDENT (ONCRETE
] & | SAKDY GRAVEL- GRAT, MOIST, WED IUN DEIGE
1 Mg ML
sd SANDY SILT- BLADX, DRY, NEDIWN STIFF,
2
- 3 -"E
3 e SILTY SAND- GRAY/GREEN BROWN, DRY TO NOIST, MEDIUN DENEE.,
2]
B
4
_+ .
s —Q{_
5
GRADES MDIST TO WET.
7 SM
[}
$—g
- 5
5 | 3
0 — o k3
"
©
9
.
) I

TEST BORING TERMINATED » 15° ON 4-27-89
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4x BENTONITE
CEMNENT SLURRY

.

D.DY0_INCH
aor

3 SAND

PR-53 ANANIA GEOLOGIC ENGINEERING BORING LOG
et SITE/LOCAT 10N CARMAT [ON/DAKLAND SORING NG,
IR \ PO . e PR-53
g I WATER LEVEL SEET 1 of 1
— 4 TIE DR ILLER
=== @ — TATE START | FINISH
| CASING OEPTH THE [TINE
"'—-.,'.'"" OR ILLING CONTRACTOR 000
i DRILER  NIKE NOORE DATE  MTE
DR ILL ING NETMOD HOLLOW STEM AUCER 4-28-89 | +-28-59
SANPLING NETHDO WOf HAMER 30" ORGP, WOO!F 1ED CAL IFORNIA SAPLER
LOGHER  CHRIS NIELSON-CERQUONE
Vs %72 e 3ws faev. was
EORING DIAMETER: 6 INCHES Iweu. CASING DIAETER: 2 INGHES
WELL CONST . o
DIST.
L EERIERE sl | 9 fecoverr Fer | uscs LG OF NATERIAL
SuRF . 3 g Y -
- PORTLARD CENENT CONCRETE
™ SANDY CRAVEL- NDIST, NEDIUN DEIGE
'
SM

SILTY SAND~ DARK SROWN TD ELACK, MOIST, NEDIN DENSE, FINE GRA INED),

SEWAGE TDOR.

COLOR CHANGE TO GRAY/GREEN BROWN.

COLOR CHANGE T0 YELLOW SROWN, GRADES WET.

TEST BORING TERNINATED 15 ' (N 4-28-89




..

(R

.

PR-54 ANANIA GEOLOGIC ENGINEERING BORING LOG
Tt g SITEAOCAT iov CARNAT 10N/ DAXLARD BORING NO.
\"'—': M - l; PROECT KO, 004-83-0%9 PR~54
fvb-«l 1 * WATER LEVEL SHEET 1of 1
= i TINE ORILLFR
. @:—A’:— DATE START  [FINISH
e CASING DEPTH TE [TINE
DRILL IN; CONTRACTOR
. DRILLER NIKE NOORE DATE  JDATE
OR ILL WG WETHOD HOLLD® STEN AUCER ~28-89 | 4-28-89
SUPLING METHID — 140% HAMMER 30" DRCP, MIDTFIED CALT ORGA SAMPLER
LOGGER  OHRIS NIELSON-CEROUGNE
- Y Jem sims BEV. .5
BORING DIAMETER: 6 INGHES Im:u. CASING DIANETER: % |NOHES
WELL CONST . o
DIST. B
nv | sueE OF WATERIAL
RN 4 ; E REAGING | N, oin, | wos L6 OF WTeR
| 8
PORTLAND CEMENT (CONCRETE
i ""E 5 SAKDY GRAVEL- NDIST, MEDIUK DENGE
1 5 SILTY SAMD- DARX BROWN TO BLACK, NOIST , ¥ED DENSE, HYDROCARSON
5 M
0O0R .,
2 85
- 3 -
3 wed ) COLOR CHANGE TO GRAY/GREEN, SLIGHTLY PLAST IC, STRONG
. LS 2 HYDROCAREON GOOR, ND CLAST ICS.
5
&
7
COLIR GHANGE TO YELLDN SROWN, WDIST TO WET .
8
$—3
- -5
gul
b
2
)
o
h )
)

S ——

TEST BORING TERNINATED » 15° DN 4-28-89
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mR-55 ANANIA GEOLOGIC ENGINEERING BORING LOG
o l:“'- g SITEALOCAT 10N CARNAT I0M/GAKLAND BORIAG NO.,
AN ol \ PROECT D, 004-85-059 PR-55
I‘ L P b WATER LEVEL SHEET 1 of 1
| TOE DRILLER
- CASING DEFTH TIE [TIiE
—— DRILLING CONTRACTOR 2o
DRILLER NiKE NDORE DATE DATE
F DR ILLING NETHDD HOLLOW STEM AUGER 4-28-89 | 4-28-89
SAWPLING NETHOD 1404 HAMMER X0° IROP, MODEIED CALT ORNIA SAMPLER
LOGGER  CHRIS NIEL SON-CERGUONE
i TEEX (e mwa (e, wa
BORING DIAMETER; 6 INCHES [u:u. CASING DIAETER: 2 INOHES
(3
ist. Y | savE BLous oF W
| 8 READING | “hD, [ERDERY| PER 1 ISCS 106 OF MATERIAL
" | g
l PORTLAND CEMENT CONGRETE
m & SANDY GRAVEL~- WOIST, NEDIUN DENSE
1 QM [SILIY SHO- BROW, 40IST. MEDUN DDXSE, STRING HDROCAREON COOR.,
2
, ] COLOR CHANGE YO GRAY/GREEN , MDIST, HYDROCARBON ODOR.
4
s
)
7
. COLOR CHANGE TO YELLDW BROWN, GRADES NOIST 7O WET.
P13
12
/3
11
]
o
*
v— o )
k-]

TEST BORING TERNINATED » 15° ON 4-28-39




PR-56 ANANIA GEOLOGIC ENGINEERING BORING LOG
ey g SITEACATION  CARMAT ION/OAKLAD BORING KO,
AN e ‘( PROECT ND.  004-88-059 PR-56
M e -
VT s WATER LEVEL SUEET 1 of 1
& ThE RILLER
==, @ - DATE START  |FINISH
._‘._—__. CASING DEPTH TINE [TINE
OR ILL ING CONTRACTOR s
i DRILLER __ BIKE NOORE DATE JWTE
DR ILLING NETHDD HOLLOW STER AUGER 4-28-89 | 4-28-89
SAPLING NETHID  140% HAMMER 30° IRDP, MODTIED CALT OFAOA SAMPLER.
mj LOCGER  CHRIS NIELSON-CEROUGRE
NS 26069 few  moma jas. wa
BORING DIAMETER: 6 INCHES I'ELL CASING DIAETER: 2 INGHES
WELL COwT, N
oISt s
: ny | swee LOC OF MATERIAL
] § ; § READING | “h0. [RECOVERY | FER [ ISCS
PORTLAND CENENT CONGRETE
B " ST;{ SANDY GRAVEL- MOIST, NEDIUN DENSE.
! Eé SILTY SAD (FINE)- ARK BROW, MDIST, NEDIWM DENSE, FINE GRAIND,
2 8E
_ 5 -~y
3 oo COLOR CHANGE TO GRAY/GREEN BROWN, MEDIUN GRAINED, STRONG HYCROCARBON
St QOeR,
4
N
F
)
i
&
7 GRADES NOIST TO WET
8
GRADES WET
* 8
- ‘E
=8
0 — ] >
By
!
o
b ]
® TEST BORING TERMINATED » 45 ON 4~28-89




18 GEULUGIU ENGINKKMING
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-
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- -

B N LU
LOCAT 10N OF BCR 1G SITEADCATION CARNAT ION/OAKLAND BORING W0,
-i,i k PROJELT NO. 00488050 PR“57
1! JER
\,li_a-l - . :i N TUE ¥
— RILER
:";L DATE ST [FinisH
At ASING THE [TIE
[ DEPTH
i L E R ETPYY
1. LG COTICTR IWTE AT
Fh IRILER __ WOE WOE
¥ [RiLiv e POLLOV STEN ADGER 51480 | 51080
iy SARLING WETHD 1408 HAWAER 3¢ JRP, MU IED CALTFORNIA SOPLER,
HEN LOGGER __ JOWM AUSSELL
H NE  Bna [er  sm1y lasv. w1
1 BORINO DINETER:  # INGHES e asw e 2 moes
FEVIEND BY: WAy, WTE  &20-%
WL T,
ISt Y | SWRE o
ol g ; E oo | S L:m 7| s LG OF MATERIAL
! PORTLAND GGAENT CONGRETE
1 E
, ;
T
3 ——p SP
LA
. 777
' i SND- BROM, W0IST, WEDIW DENSE,, FINE GRAINED T1TH QUARTZ, W 165
I . MD TRACE QLAY , SLIOHT HYDROCARBON 0OCR,
® SILTY SAD- BROBY, WD0IST , MEDIW DENSE, FINE GRAINED ITH QUAFTE.,
NAFICS WD TRAGE LAY, S.10HT HYDROCARBON COCR.
™ SLIGHT HYCROCAREON Coom,
TEST BORING TERIIMATED & 18 (N 5-19-09
WATERIALS: 2 BASS OF SMD
V2 8 GALLIN BUDGT OF BENTONITE




-

—ANANIA GROLOGIC ENGIRERRING BORING L06

LOCATION OF BOR NG

SITEADCATION  CARIAT 10W/OAKLAND BERING 0.
‘. - }‘ ‘;{; PROELT Mo DOA-58-060 PR-58
ﬂ E »; l[ BATER SEET 1
C‘.. F .A
Sl | —
ol | S— R
: ¢ .,-4-:] “H TIE RULER
' — it
| ~R-58 1! BATE STt |FiNigy
b AN . iy THE [THE
. __‘;..'.._‘“r CAS NS
[t DEPTH 000 |9
Eaaat S - HEN DR ILLING CONTRACTOR
ff'g CRILLER  WIE MOGRE DATE - [DATE
: i IRILL NG NETHOO HOLLOW STEN AUGER , B Lata Latn)
(-5 ; SAFL N ETHD 1400 HWUMER 30 TROP, MUUTFIED CALY ORWIA SARFLER,
;!l.' LOGGER  JOHN RESRL
ey

Tt et v cwa taa

r'- ‘ TR len  xma loev. wa
T BRING DINKTER: & INGES [ YELL cASING DINETER: 3 moES
MVIENDEY: NN, DE  e2-8
WL e ]
DIsT, n | supe BLOwS LG OF MATERIAL
i % g REAING | Cho. RECOVERY| RR | uecs
PORTLAND CEMENT CONDETE
B
! z SM

SILTY SAND- BROWN . WDIST, MEDUA DENSE, FIE ORA INED FITH QURTZ, Wrifs,
HYDROCARECN (DOR,

COIR CHANGE TO L 1SHT EROIN WiTH TRACE QLAY FINE GRAINED, HYDROCAREON
O0R .

HYDROCAREXN 0OCGR .
TEST BIRING TEFRM INATED » BN -0ty

WATERIALS: 2 MASS OF SWD
V2 5 GALON BUCKET OF BENTONITE




o -+ - - ~ - - .

~— ARARIA GROLOGIC ERGINFERING BORING L0G
SITEADCATION  CNBATION/OMND BROW 0.
A FROJECT MO, D04-28-006 PR-’SQ
: BATER
‘-;;i’ IR SEET 1
'il. ru '———m__
fi] f LR
iii DATE AT [Ponst
APTUNY st ToE FoE
Fli s [o:m
LY DRILLINO CONTRWCTCR
:': RILR__NiC WOE DATE - pATE
HEN IRILL [N METHOD HOLLOE STEN AUGER fiodl Rl
Pt SAPLING SETHID 1400 AR 3¢ DD, WDt B3 CAFOR SR
!yi} LOGER  JOHN RSSELL
‘-E WS 207 lem  uma [asv. w.®
2 BRING DINETER: 8 INOES [®L. casio omETER: 2 noEs
NVIEEDBY: WAL, ME 28
o BLOwS
SNRLE LOG OF MATERIAL
t"#' 0. Fnom ,Fﬂim. wecs
PORTLAND CEMENT CONDETE
! SILTY SAND- SR, WOIST, WED I ENSE, FINE GRATNED , OUNTTZ,
\ V(05 , HYCROCARBON (DGR .
3 SM
4
s
[ ]
7
s
. S—
. COLOR CHANGE TD FED SRCIN, FINE-GRA INED, HYDROGATEXN (DO
n
u
B
*
@RAES 1ITH TRACE QLAY HYCROCAREXN OO,
» TEST BORING TERIMATED @ 18° ON 5-19-09
WATERIALS: 2 MiS OF SVO
V2 3 GALLON BUOET (F BENTONITE




GEOLOGIC ENGINEERIR BRING LOG
LOCATION oF BOR IMG PR-50 SITEADCATION CAmAT [ON/DANLAND BRING M2
0= ¥R MOEST . onsen080 PR-60
] ~ , -l'
seaa o & of [ TR SEET 1
= r} 1,‘[ LEVEL,
$ pr— SN F .1
' \,[ ] !.3{ ThE DRALER
[ ] o )
= {
=i\ - Ll e
: *""L.“:;f!r B B30 | w00
R "[f ':ﬁ: UIKE WO T
. F:Ef ORILLIG ETWD _ POLLON STEY AUGER &8 | s-m-09
!l;,,' AP IH METHD ___ 1408 HAWER 30 TROP, WUOTED CALT G0N SUPLEn
N
'!i‘ LOOGER  JOWN RUSSILL
‘,j{ NS w114 [er  =mas {eer. war
= BRI DINETER: 0 INGES [®L asno omerer: 2 oes
NVIEEDBI:  NAN, ME 42520
1 oot ]
DisT, Bors
2] ]F [ubhefmee . | L0
| 8
PORTLAND CEMENT CONGRETE
1 k
. s SND- GRAY, ORY TO WOIST , FINE-GRAINED , MEDIM CENSE W1TH WICH .
- .;E QUIRTZ , WAF 1CS., HYDROCNTIN (OO,
3 - .E o SP
4
. MEp
5 s
" .'..:.-.:
r‘ I.l
s .
' —5 :
0 gﬁ # N ) SITY SND- LIGT EROWN , UDIST , WED 1M I, FINE-G DU, 81T
e |'¥ N MG\, QARTZ, MAFICS,
"
™ 2]
KNS
o .".'-'.-
»
. """+ L::..'. o0
TEST BORING TERMINATED & %' ON 8- 080
w
WATERIALS: 2 BASS OF S0
V2 8 OMLON RIOET oF BNTONITE




ANANIA GROLOGIC ERGIXEERING

PORTLAND CEMENT CONGRETE

-

BRING LOG
m
LOCAT 0N OF BERING RN 0,
R§1 SIEADCATION  CAWAT IH/BNALND
- p| | POECTIR.  oo4pe0m0 PR-61
- - Pad BATER ST 1
s ....r _J .': m
A ~ =y : ;i L) 2 |
A ["J b ToE mLLR
o — b START
"'"'"-:‘-.-— N ;; DATE il jrvm
B CAS nE
vl .7’5“" o [Hats
. . Ity DR ILL N0 CONTRACTOR
", [[RILL N GOHTRACTCR
" L RAIER _ WDE WBOE TE - farE
. i | R 1L e ETHED HOLLOW STEN AJGER 929 | 5%
Vil SNFLIG WTHD 1400 HNOER 90 (0P, NIOTTED CALTUROA SAPLER.
!,]' Jiooan JoM msL
": NS 283 ltn  zwa [nev. was
3 BRIG DIMETER:  § INGES [ easoo perR: 2 s
MVEEDBY:  NAM. WE s
WLL CowT
mgr. o BLows
BLR (58 [ebte) e R, | == L T
E

SN~ BROBM, DRY TO MDIST, MED /N DENSE, FINE GRAINED WiTH MICA
QUARTZ, WA 105, HTROCAREON (DCR.

1
t
i

3 — SP
ke
‘
s
P
7
' —3
» n gﬁ 2 SNO- RO, CRY TO WIST , MEDIN DENSE, FINE SRATNED WITH NICK,
e | * QUARTZ , MFICS, YDROGNIEON (X,

n P!

- M
” A
1: .
» SILTY SNO- FINE-GRAINED, ERORN, DIST , SNI-RLASTIO, MIch, GIVIZ,
. N ' I MAF ICS., WLFOARBON COOR .

TEST BORING TERWINATED ¢ 55" ON 5990

MATERIALS: 2 BASS O0F SAD
V2 5 QuLON BUCKET OF BENTONITE
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ANANIA GROLOGIC ERGINKERIRG BORING LOG

LOCAT IO OF BORINO

m_sz SITEADCAY 108 CARNAT [OR/0ANLAKD BORING NG
N Mg "ri PROECT W0, 004-48-060 PR-62
-, -
SR e =
Ty o THIE A o 1
: !r-J—"l -t ru
: — 1 PRILLER
= il DATE T [Pt
= ":@:Zﬂ. i easing ThE [
Lt ol 00 [P0
— - L DRILLING CONTAAGTOR o,
. i IRILLER _ WIRE WOORE
. ! f DRILL ING METHID HOLLOY STEW AUGER 5-T-80 | 51789
it SNPLING IETHD 1400 WAMER 30 DROP, RDTIED CALIFORIA SAWPLER,
bil LOCGER _ JOrh RUSSEL
Hi
B VS 290 1YY [eev. wa
r
= BORING DINETER:  # INGES [ L casine DINETR: 2 woes
REVIEXED BY: HAM. DATE  8-20-85
BELL CONST . .
e SAPLE LOG OF MATERIAL
B8] 9| F (bl 905 o] B | o
l PORTLAND CEMENT CONGRETE

SAND- DARK TRAY, ORY TO MOIST, DI DENSE , FINE GRA INED WITH
QUARTZ , WAF'I1CS . HYDROCARBON 0DOR,

BENTUNITE
LY
)'I

2 5 ,E
3 SP
INY72
M nwil 7
H | =
‘
7
2
' 1§
= 55 3 100 SILTY SAD- BRON, WOIST, 4ED W DENSE, FINE GRAINED WITH OURTZ,
s | = HYTROCAFEGN (XN
" S
o SM
b e
o
" w
- 1 2000 HYDROGAREXN, QOOR .

TEST BCRINO TERMINATED #» 15 ON 5-17-89

WATERIALS ; 2 BAGS OF SAND
V2 5 GLLIN SUOET OF BENTONITE
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LOGGED BY: Jim Wallace

TOTAL DEPTH: 15.5 CASING DEPTH: 15.5 feet
BORING DIAMETER: 6" FILTER PACK: #2/16 sand SLOT SIZE:.020"
FIELD ':_: b - 3;;
0, [
REMARKS sarP, [FIELD] 35 20| & 8 | 82 SOIL DESCRIPTION
“ELL o, |reao. 3\ E?f at |23
_Asphaltic Concrete
2 inch Diameter Casing 280 ‘[ L SILTY SAND(SM) black stained, dry to moist,
1'_} : medium dense, strong hydrocarbon oder
5% Bentonite Cement Grout 2 _f: »
300 L
| eolor change to gray green
Bentonite Peliets ok
#2/16 Sand e
300 o
6 ]+
£
}::
8 .._:' :':_ Ny
300 | ;:': . grades moist to wet, fine grained
-. eolor change to red brown
10 ok
0.02 inch Slot Screen Lo | grades with some clay, no hydrocarbon odor
30 -
12 {f5
30 o
“r : grades with increasing clay content
14 )
Carnation/Oakland
AGE 1310 14th St., Oakland, Ca.
ANANIA GEOLOGIC ENGINEERING LOG OF 78 Sheet 1 of 2
PR-
PROJECT NO. 004-83-059

o - - - ] - .. A .- - . - - - - - . 4



FIELD - E s a0
REMARKS samp, [rzeLD(35|EY 2 8 (B S SOIL DESCRIPTION
VELLL Mo, [rean. |34]8Z] 8¢ 33
18 - Test Boring Terminated at 15 1/2 feet on 7-13-8¢
Materials: 2 bags #2/16 sand
- 1/2 bucket bentonite

18 —

20 ~

22 ~

24 —

26 —

28 —

30 -~

32 -
3‘ -
8¢
38 —

Carnation/Oakland
AGE 1310 14th St., Oakland, Ca.
ANANIA GEOLOGIC ENGINEERING
LOG OF PR-78 Sheet 2 of 2
PROJECT NO. 004-88-059
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DATE STARTED: 7/13/89 SURFACE CONDITIONS: Asphalt Pavement

DATE COMPLETED: 7/13/89 SURFACE ELEVATION: 14.56

DRILLING EQUIPMENT: Hollow Stem Auger COORDINATES: N 2,514.9 E 3,127.4

DRILLING CONTRACTOR: Accubore GROUNDWATER CONDITIONS:

LOGGED BY: Jim Wallace

TOTAL DEPTH: 15.0 CASING DEPTH: 15 feet

BORING DIAMETER: 6" FILTER PACK: #2/16 sand SLOT SIZE:.020"

FIELD T~ 4
1) Fy 88
REMARKS weLe |SAre. [F1eLo[Zolaml @ slage SOIL DESCRIPTION
_ NO. |READ.|J\ISFZ OO 3
A Asphaltic Concrete
2 inch Diameter Casing 18 +404d Apgregate Baserock
SILTY SAND(SM) black, moist, loose, with nails,
5% Bentonite Cement Grout 2 ] wood, brick and concrete (FILL)
28
't [| SILTY SAND(SM) black, dry to moist, medium
Bentonite Pellets ‘= [ dense, grading to red brown
#2/16 Sand 1 TR
1= 40 : ‘| color change to green gray
J=a 6.l
=N -1 selor change to red brown
: 8 i
40 L. .1| erades with increasing clay and moisture content
0.02 inch Slot Screen
28 no hydrocarbon odor
. :| Test Boring Terminated at 15 feet on 7-13-89
“ [ Materials: 2 bags of #2/16 sand
50 . 1/2 bucket bentonite
Carnation/Oakland
AGE 1310 14th St., Oakland, Ca.
ANANIA GEOLOGIC ENGINEERING
LOG OF PR-79 Sheet 1of 3
PROJECT NO. 004-88-059
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DATE STARTED: 7/13/89

DATE COMPLETED: 7/13/89

DRILLING CONTRACTOR: Accubore

LOGGED BY: Jim Wallace

TOTAL DEPTH: 15.0

BORING DIAMETER: 6"

DRILLING EQUIPMENT: Hollow Stem Auger

SURFACE CONDITIONS: Asphalt Pavement
SURFACE ELEVATION: 14.43
COORDINATES: N 2,539.5 E 3,129.5

GROUNDWATER CONDITIONS:

CASING DEPTH: 15 feet

FILTER PACK: #2/16 sand SLOT SIZE:.020"

FIELD ﬁ S "o
REMARKS weLL |SAMP. [FIeLol oo w] & 5 § g SOIL DESCRIPTION
NO. IREAD,|J\J&X| OC | 28
Asphaltic Concrete
2 inch Diameter Casing 2ooiers Aggregate Baserock
SILTY SAND({SM} black, moist, loose, strong
5% Bentonite Cement Grout 7 - hydrocarbon odor (FILL)
|5, Ll SILTY SAND(SM) green gray, dry to moist,
Bentonita Pellets PRy ’._:,3 [ medium dense
#2/16 Sand
200
300
340 ).
£l:
10 —
0.02 inch Slot Screen
12 [
20 _33 ::-’::; no hydrocarbon odor
14 _,'; !_?::.' :{ Test Boring Terminated at 15 foet on 7-13-85
g 1_':.2 \| Materials: 2 bags of %2/16 sand
150 N 1/2 bucket bentonits

AGE

ANANIA GEOLOGIC ENGINEERING

o - - . L . - . - . . . - "

PROJECT NO. 004-88-059

Carnation/Oakland
1310 14th St., Oakland, Ca.

LOG OF PR-80 Sheet 1 of 1
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DATE STARTED: 7/13/89

DATE COMPLETED: 7/13/89

DRILLING CONTRACTOR: Accubore

LOGGED BY: Jim Wallace

TOTAL DEPTH: 15.0

BORING DIAMETER: 6"

DRILLING EQUIPMENT: Hollow Stem Auger

SURFACE CONDITIONS: Asphalt Pavement
SURFACE ELEVATION: 14.86
COORDINATES: N 2,490.3 E 3,155.0

GROUNDWATER CONDITIONS:

CASING DEPTH: 15 feet

FILTER PACK: #2/16 sand SLOT SIZE:.020"

FIELD 23 [ na
U, [ [A %))
REMARKS . 3 (e o a SOIL DESCRIPTION
WELL | SAMP. [FIELD 3% g ha|gg
No. |REeD.[J.[§F| @Y | 25
Asphaltic Concrete
2 inch Diameter Casing sittred Aggregate Baserock
"5 || SILTY SAND(SM) black, dry to moist, medium
5% Bentonite Cement Grout 2 [~ | dense, strong hydrocarbon odor
80 g
68 -
Bentonite Pellets ] ‘11 grades with fine grained sand
#2/16 Sand o N '| eolor change to green gray
8 —
8 |}
g 38 1. 7.1 color change to red brown
10 ([
0.02 inch Slot Screen :'." :Z :
+1r
J 14 _:: .i Test Boring Terminated at 15 feet on 7-13-89
1. || Materials: 2 bags of #2/16 sand
150 1/2 bucket bentonite
Carnation/Qakland
AGE 1310 14th St., Oakland, Ca.

ANANIA GECLOGIC ENGINEERING

PROJECT NO. 004-88-059

LOG OF PR-81 Sheet 1 of 1
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Appendix B

HLA BORING LOGS

Harding Lawson Assoclates



o
£ —
. ® E o
© Q P -1 i CME 550
? o £ £ E Equipment =4
2 §& 3 @ ion _14.51° MSL 6-17-91
GHOUND SURFACE o O o Elevation : Date
= 3" ASPHALT
3 et 3" BASE ROCK
XN DARK GRAY SAND (SP) 5YR 41
MMM N medium dense, moist
W GRAY SILTY SAND (SM) 2.6YR 4/0
oo/ medium dense, moist, 30 to 40 % silt
+/% /4 L=YELLOWISH BROWN SILTY CLAYEY
22 5 S SAND (SC) 2.5YR 579 dense, molst
34 decreasing clay contentat3.5to 5 ft
43 NN YELLOWISH BROWN CLAYEY SILTY
SAND (SM) 7.5YR 5/8 dense, moist, slight
hgdrocarbon odor, 5 to 10 % clay,
R 15 o 20% silt, fine-grained san
M N becoming wetat 9 ft
19 LALIL]1]
27 1 0 sfe|alele
23
|
B LILALAENL] E
16 Wfololela] = YELLOWISH BROWN CLAYEY SILTY
19 ANRAR SAND (8M) 7.5YR 5/8 dense, wet,
o[alelelo 10 to 15 % clay, 20% silt, fine-grained
7 15 +|o]s]s]e sand
10 delele}s
22 ofs
trace clay, 10 to 20% silt,
MM very fine to fine-grained sand
a5 20
50 bottom of boring at 21.0 ft
25 -
30
35
40 < 0B180M
I ————— PLATE
—_— Herding Lawson Assoclates Log of Boring SB-1
— . NgiNEOTING and i Hi
= === Envionmental Services Carnation Facilty B 1
TR Oakland, California
_‘
P —— JOB NUMBER APPROVED DATE REVISED DATE
— 20294,006.02 0. 4. Cromid 7/91




o
£ —
. 8 E o
e c. £ B Equipment CME 75
: sE &3
= 5g @ Elevation __14.91' MSL _ Date _6-18:91
GROUND SURFACE =~ 0
2" ASPHALT
30 8" BASE ROCK
DARK BROWN SANDY SILT (ML) 7.5YR 3/2
80505 ~ 3% very fine to medium-grained sand
50 a2t GREENISH GRAY SILTY SAND (SM)
sle|s[e]e medium dense, moist, 30 to 40% silt
L] :h‘
14 5 5 Flefsfs]  YELLOWISH RED CLAYEY SILTY
50 slefs]o| SAND (SM) 5YR 5/8 very dense, moist,
. 10 % clay, 20% silt, very fine to
. medium-grained sand
: e increasing clay with dapth
10 YELLOWISH RED SILTY SAND (SM)
8 2 |  5YR5/8 medium dense, wet,
24 * <10 % clay, 10 to 20% silt,
25 |2 fine -grained sand
6 |
8 o] YELLOWISH RED CLAYEY SAND (SC)
10 loose, saturated, mottled, 25% clay
8 15 (VA VL
13 0 ol becomi
31 % coming dense
20 20 i DARK YELLOWISH BROWN SILTY
50 0 2]  SAND (SP-SM) 10YR 4/4 very dense,
wet, <10 % silt, uniform grain size,
fine to medium-grained sand
bottom of boring at 24.0 ft
25
30 1
35
40 . OB19DM
PLATE
Harding Lawson Associates Log of Boring SB-2
—— CNgineeTing and i ili
=5 = = Envircnmental Services Carnation Fa-(:lllty .
E-iS 8 Oakland, California
——a— DR AW N JOB NUMBER APPROVED DATE REVISED DATE
————— TV} 20294,006.02 DA, Caiants 7/91

= \



o Depth (ft.)

o
=
o 8
a3 T
2 <E
2 22
GROUND SURFACE a o=
19 23
33
37
19
% 8
32
13 0
19
44

10

15

20 1

Equipment

Elevation

CME 75

15.17' MSL

Date __6-19-91

i
1

AY4

3" ASPHALT
6" BASE ROCK

DARK BROWN SILTY SAND {SM) 7.5YR 3/2
loose, moist, ~ 40% silt, very fine-grained sand

color change at 5 ft to yellowish brown
10YR 5/8 decreasing silt content

YELLOWISH RED CLAYEY SILTY
SAND (SGSM{ 5YR 5/8 dense, moist,
~ 20 to 30 % silt and clay, fine-grained
sand

decreasing clay, inceasing moisture
with depth

YELLOWISH BROWN SILTY SAND (SP-SM)

10YR 5/8 dense, saturated, <10 % silt,
uniform fine to medium-grained sand

increasing fines at 13 ft

YELLOWISH BROWN CLAYEY SILTY
SAND (SM-SC) 10YR 5/8 dense, wet,
~ 30% siltto clay

~ 16-17 ft increasing grain size,
flowing sand

REDDISH YELLOWISH BROWN SILTY
SAND (SM-SP) 10YR 5/8 very dense,
moist to wet, <10 % silt, predominantly
fine to medium-grained sand

bottom of boring at 20.0 ft

amans
«an il

|

Harding Lawson Assoclates

25 -

30 -

35 -

40 .J 0813DM
PLATE

Log of Boring SB-3
Carnation Facility
Oakland, California

B3

Engineering and

Environmental Services
DRAWN JOB NUMBER
PMc 20294,006.02

DATE
7/

REVISED DATE

Dfﬁ?‘(‘,‘iﬁ?ﬁ



o
£ ——
v § T2 .
? 2:: = £ % Equipment CME 75
@
2 38 @9 Elevation .. 15.28'MSL _ pate _6:18-91 _
GROUND SURFACE -~ 0
6" ASPHALT
6" BASE ROCK
DARK BROWN SANDY SfLLsML) 10YR 3/3
soft, moist, ~ 20% fine-grained sand
color change at 3.5 ft
YELLOWISH BROWN SILTY SAND
(SM) 5YR 5/8 medium dense, moist,
5 ~ 30 % silt, very fine to medium-grained
t8 0 sand
34 ***'f REDDISH YELLOW SILTY SAND
40 % gSM) 7.5YR 6/8 dense, moist,
N 0 10 30 % silt, trace clay, fine to
e medium-grained sand
ebeteTsl BROWN SILTY SAND (SP-SM) 7.5YR 5/6
10 10 Wbl 7 medium dense, saturated, ~ 10 % sk,
20 %2{s[s= fine to medium-grained sand
v} s T Hele
33 0:-. L4 L]
17 0 i increasing clay
20 0 VYA REDDISH YELLOW SILTY CLAYEY
o5 A SAND (SC) 2.5YR 6/8 medium dense, wet,
o 25 % clay, gray and orange staining
16 15 /0 )
17 Y *7s79  dlay content decreasing to ~ 15%
13 LA VL)
7 20 4l-“F%] DARK YELLOWISH BROWN SILTY SAND
0 g 0 (SP-SM) 10YR 4/6 dense,
g oblis’d  saturated <10 % silt
bottom of boring at 21.5 ft
25 -
30
35 -
40
PLATE
= = Harding Lawson Assoclates Log of Boring $B-4
S==——=—=== Engineering and i ili
=== Environmental Services Carnation Facility B 4
= Qakland, California
[ ] [ A |
e — ) AWN JOB NUMBER APP?/\O/\:I;D DATE REVISED DATE
B PMc 20294,006.02 DA vy 7/91
T N



[=)]
= -~
. 8 £ o .
© c. £ F Equipment CME 550
2 SE &5 .
2 38 © Elevation __14.53 MSL __ pate _ 6-17-01
GROUND SURFACE 0
: 6" ASPHALT
10 e -6 BASE ROCK
*I*)['l*} -— GRAY SILTY SAND
AN {ML) 10YR 5/1 dense, moist
Ll STRONG BROWN SILTY SAND (SM)
o[o0]o]e 1.5YR 5/6 dense, moist, ~ 20 % silt,
8 5 HEARN trace clay, fine-grained sand
25 : CIEIIE ]
* . AR
color change at 3.5 ft
Latit]  REDDISH BROWN SILTY SAND
18 4 10 Lol _ (SP-SM)7.5YR6/B dense, wet, ~ 10 % silt,
25 4 *etit(| ¥ pootly graded fine-grained sand
% 2 x i
18 ] YELLOWISH BROWN SILTY SAND
0 2 (W (SP-SM) 10YR 5/8 medium dense,
gg sesll** saturated, <10 % silt
10 15~ YELLOWISH BROWN SILTY CLAYEY SAND
12 L/ (SC} 10YR 5/8 medium dense,
12 v wet, ~30 % fine silt’clay, fine grained sand
0 ‘a7l REDDISH BROWN SILTY SAND
el loly (SP-SM) 7.56YR 5/8 medium dense,
Ay 1. moist, <15 % silt, fine-grained sand
4 20 -4V Tkl REDDISH BROWN SILTY SAND (SM)
sie(o[o] 7.5YR 5/8 very dense, moist,
50 0 ellofrl] <15 to 20 % silvclay, predominantly
y fine-grained sand
bottom of boring at 21.0 ft
25 -
30
35
40 =
PLATE
——— == varding Lawson Assoclates Log of Boring $B-5
e —— . E]
———  Engineering and i ili
S=—TeE=——= Envionmental Services Carnation Faclity B 5
E=iS i} Oakland, California
R
e ———  DRAWN JOB NUMBER APPROVED DATE REVISED DATE
e PMc 20294,006.02 DA Crsiy 7/91
' ]



o
£ —_
© § =g .
? g - £ %- Equipment CME 75
Q
o >0 0O W . .63 4.
Laboratory Tests o o2 Elevation 1463 MSL_ pate _10-1-90
0T "KSPHALT
210600 c 6" BASEROCK
DARK BROWN SILTY SAND (SM-ML) 10YR 2/2
) loose, moist, 50% silt, 50% sand
7
80 [ BROWN CLAYEY SAND (SC) ~10YR 5/6
;3 very dense, moist, 25-30% clay, fine sand
43 %
9 10 % brown petroleum product in soil
18 >1000 v GRAY SILTY SAND (SM) dense,
20 I saturated, ~15% silt
3 / YELLOWISH BROWN CLAYEY SAND (SC)
10 >1000 /) loose, wet, ~20-30% clay, fine sand
> o 7] enown cuavey sano SC) ~10VR 513
13 7 medium dense, wet, ~25% clay, fine sand
% increasing clay
30 20 —al 7]  BROWN SILTY SAND (SM)~10YR 5/3
50 >1000 Tulole very dense, moist
Bottom of boring at 21 ft
25 A
30
35 -
40 -
PLATE
—_— Harding Lawson Assoclates l.og of Boring SB-6
e Eng_’meering tgpge , Carnation Facility
ESEE.F o nanasanvices Oakland, California
Pe— DRAWN JOB NUMBER APPROVED DATE REVISED DATE
—————— I 20294,008.02 bA. (amieh 7/91
' T




Laboratory Tests

o
=
o 5
B .-
: st
m o2
300
20 »1000
40
33
14 >1000
28 1000
14
24 0
40

Date

6-19-91

£ o

-g g- Equipment CME 75
o v Elevation __15.68' MSL
0

3" ASPHALT
6" BASEROCK

grades to

fine-grained sand

1.5 1 SOIL - Excavaled pile

GRAYISH BROWN CLAYEY SAND
(SC) ~10YR 5/2 ~30% clay

increasing clay content with depth
increasing moisture to wet at @ ft

15 -
(e fes]  ~16-16.5ft less clay
" :u-':::' very dense, moist, ~10% silt and clay
20 4 "4 Bottom of boring at 20 #t
25
30
35 -
40 -

BLACK SANDY SILT (ML) 10YR 2/1 ivose, moist

REDDISH YELLOWISH BROWN SILTY CLAYEY
SAND (SM-SC) dense, moist, 20% clay, ~15% silt,
predominantly very fine- to medium-grained sand

REDDISH BROWN CLAYEY SAND (SC)
medium dense, saturated, ~15-20% clay,

BROWN SILTY SAND (SM-SP) ~10YR/E/8

Lili]]
(LLLLY
|

Harding Lawson Assoclates

Engineering and

Environmental Services

Log of Boring SB-7
Carnation Facility
Oakland, California

PLATE

B7

DRAWN
NJBe

JOB NUMBER
20284,006.02

APPROVED

DATE
7/91

REVISED DATE

b ’\ (-N‘uw\}




=3
£ _
) E e . CME
? o<: = £ B Equipment ME 75
O @
o) > O w : A5'M -19-
Laboratory Tests m & Elevation __15.19'MSL _ pate __6:19-91
0 T ASPHALT
200 €" BASEROCK
BLACK SANDY SILT (ML) 10YR 2/1 loose,
200 moist, 30-40% very fine-grained sand
GRAYISH BROWN SILTY CLAYEY SAND (SM-SC)
e[ 2" medium dense, moist, ~25% siit-clay, fine-grained
a, p sand
1 5 slef o
i8 »>1000 00 4
34 AN YELLOWISH BROWN CLAYEY SILTY SAND
44 a[ofe {SM-SC) ~10YR 5/8 very dense, moist pockets of
o[e[2", gray clay ~15-20% silt, fine-grained sand
>1000 NN P
>1000 MU . . .
oisbete]s increasing moisture, wet at 9 ft
10 —sd il brown petroloum product in soil at 10 ft
23 || ¢ GRAYISH YELLOWISH BROWN SILTY SAND
33 1000 P {(SM-SP) ~10YR 58 dense, saturated
35 *e L
‘: 74 change ~ 12 ftincrease clay to ~15%
0/ BROWN SILTY CLAYEY SAND (SC)
oS0/ 10YR 5/8 loose, medium dense, saturated
8 iy :
10 >1000 15 /
15 o Bottom of boring at 16.5 ft
20 1
25 -
30
35
40 ~
PLATE
———————— Harding Lawson Associates Log of Boring SB-8
1 - » - -ge
—— Eng_meenng t:Inge cos Carnation Facility
EEES g renasenies Oakland, California
m . F & %
—_— TRAWN JOB NUMBER PPROVED DATE REVISED DATE
Ee=———= NJBc 20294,006.02 6 I Cwngh 7/91
' |



Laboratory Tests

Blows/6"

25
50

27
40

€ o
%_ % Equipment CME 75
o @ Elevation __15.25'MSL  pate _ 6-19-91
0 3" ASPHALT
6" BASEROCK

BLACK SANDY SiLT (ML) 10YR2/1 loose, moist

GRAYISH SILTY CLAYEY SAND (SM-SC)

5 GRAYISH BROWN CLAYEY SAND (SC) ~10YR 58
very dense, moist, ~80-40% clay, predominantly
fine- to medium-grained sand
decreasing clay with depth
Increéasing moisture
YELLOWISH BROWN SILTY SAND (SM)

10 10YR 6/8 dense, saturated, ~15% silt,
Y fine- to medium-grained sand
N :J Jd  increasing clay
15 20/ YELLOWISH BROWN CLAYEY SAND (SC)
(% ~10YR 5/8 loose to medium dense, wet,
/ ~25% clay, very fine to medium sand
20 // Bottom of boring at 20 f
25
30 ~
35
40 -~

§ -
wanlll

I

Herding Lawson Associatss

Enginearing and

Environmental Services

Log of Boring SB-9 PLATE

Carnation Facility B
Oakland, California

DRAWN
NJBc

JOB NUMBER
20294,008.02

APPRQVE'D DATE REVISED DATE
DA Camiy 7/91

T




y

[=)]
£ -
. I € o
> c. € P Equipment CME 550
2 <E ¢ &
Laboratory Tests 2 58 9@ Elevation _14.56 MSL__ pate _6-17.91
0 TS TTCONCRETE
30 : 6" BASE ROCK
ool ;U BLACK SILTY SAND (SM)
color change at 2 ft to GRAY SILTY SAND (SM)
Ll 2.5 YR N5/ medium dense, moist
L “
;g 5 7+/4  REDDISH BROWN CLAYEY SAND (SC)
] 0 / 5YR 5/8 very dense, moist ~30-40% clay, gray motlling
REDDISH BROWN SAND (SP} 5 YR 6/8
gg 5 10 dense, wet, trace silt, predominantly fine-
a5 >1000 grained sand
o4 10 REDDISH BROWN SILTY SAND (SM-SP) 5YR
25 8 f §/8 medium dense, wet
17 a IE
12 o 15 77l BROWN CLAYEY SAND (SC) 7.5YR 5/8
18 PV ~20% clay, fine- to medium-grained sand,
% gray mottling
/ BROWN SILTY SAND (SP-SM) 7.5YR 5/8
a8 20 el very dense, wet, <10% silt, very fine- to medium-
50 c W1 grained sand
Bottom of boring at 21 ft
25 -
30
35 -
40
PLATE
—_— Harding Lawson Associates Log of Boring SB-10
e e—— e ] - . - e
e Enggne:rggg tglnge Nices Carnation Facility B 1 0
] - nviro . N
ESEE. 3 Oakland, California
[ - F .
DRAWN JOB NUMBER APRROVED DATE REVISED DATE
NJBG £0294,006.02 N A, Gt 7/91

’ l



[=)]
= —
o 3 S
? g’s‘ £ ?; Equipment CME 75
D
B a8 QO n : ' -D0-
Laboratory Tests o o& Elevation 14 MSL Date __6_3[&1__
0 € ASPHALT
+1000 aT 18" BASE ROCK
ey
S0 YELLOWISH BROWN SILTY SAND (SM) 10YR 6/8
Tefolele medium dense, moist
5@kl BROWNISH GRAY SILTY SAND (SM) 10YR 471
g; >1000 . very dense, moist, ~20% silt
46 CILILILIL]
:;',}:L increasing clay, moisture
Il  GRAYISH BROWN CLAYEY SILTY SAND (SC-8M)
) 0 10 <ALl 10 YR &/2 dense, saturated 5-10% clay,
gg >100 Al ~15-20% silt, fine sand
A ¥
/ LIL)
/ o|e
? >1om 15 Ly, JEE]
7 L LI
7 % .
2
A
20 - Bottom of boring at 20 &
25
30 -
35
40 J
PLATE
—_— Harding Lawson Assoclates Log of Boring SB-11
———— Engjneen’ng tg?ga . Carnation Facility B 1 1
ESEE L F omenaSenioes Oakland, California
- Em N [ W}
——————  DRAWN JOB NUMBER APPROVEI? DATE REVISED DATE
e NJBC 20294,006.02 {roth 7/91

]




o
£ —_
b § S ,
] o £ B Equipment CME 75
< QL ©
Laboratory Tests R 3 ©° Elevation _14.89'MSL__ pate . 6-18-91
0 & ASPHALT
o 4" BASEROCK
olele YELLOW SILTY SAND (SM) 10YR 6/8
*1°1°ler medium dense, moist, 20-30% siit, very fine-
Ll to medium-grain sand
L
S 0 S l44  REDDISH YELLOW CLAYEY SILTY SAND (SM-SC)
*le /: 7.5 YR 6/8 very dense, moist, ~10% clay, 10-20% silt
%N :,/ predominantly fine-grained sand
o :% decreasing clay
7 ?
17 0 10 ol REDDISH YELLOW SILTY SAND (SM) 7.5 YR 6/8
gg 0 * dense, wet, 20-30% silt, trace clay in gray pockets
[s187 5 BROWN SILTY CLAYEY SAND (SM-SC)
" ‘% 7.8 YR &/8 ~30% silt-clay, fing- to medium-grained
5 " "/ sand
7 0 .| G%
8 N7
5 15 @144  orange staining, pockets of gray clayey sand
7 0 oie|ie 0
17 i 7
4] BROWN SILTY SAND (SP-SM) 7.5VR 4/6
BNy very dense, wet,<10% silt, predominantly
;g o 20 .;.; | fine-to medium-grained sand
Bottom of boring at 21 ft
25 ~
30
35
40
PLATE
_— Harding Lawson Associates Log of Boring SB-12
oo 1 . . - 1
== Eng;neenng ;Fge ' Carnation Facility B 1 2
ES | =, g ronmenasenioes Oakland, California
——aaas DR AW N JOB NUMBER PPROVED DATE REVISED DATE
=== NJBC 20294,006.02 ‘B.f\. VA 7/91
1
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LLILL]
L1
asany
0
y -

=atifll

Engineering and

Environmental Services

Carnation Facility
Oakland, California

o
= —
. § £3 CME 75
= .
? 2:: = §- % Equipment VIE
8 S48 Ao o : '
Laboratory Tests o og 5 Elevation ._14.56' MSL 5-20-91
TIESSS] & CONORETE
>1000 T 6" BASEROCK
) BLACK SANDY SILT (ML)} 10YR 7/1 loose, moist
Al GREENISH GRAY SILTY SAND (SM)
NN medium dense, moist, 20% silt
37 5 ~pat*!
50  >1000 -l“ BROWN GLAYEY SILTY SAND (SM-SC)
ol 10YR 4/6 very dense, moist, fine-grained sand
YELLOWISH BROWN SILTY SAND (SM)
Y ~10YR 6/8 dense, saturated
>1000
8 70
} é YELLOWISH BROWN CLAYEY SAND (SC)
10YR 6/8 loose, saturated, ~20-30% clay,
N fine-grained sand
;? ° decreasing clay to ~20% clay at 16 ft
GREENISH GRAY SILTY SAND (SM) dense, wet
"r o|efn
45 0 20 o|e|a]e]e]
50 Bottom of boring at 21 ft
25 -
30 -
35
40 -
PLATE
Harding Lawson Assoclates Log of Boring SB-13

B13

DRAWN
NJBc

JOB NUMBER
202¢4,008.02

RPPROVED

DATE
7/91

REVISED DATE
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Laboratory Tests o oe. Elevation __14.55'MSL  pate _6-20.91
0 & CONCRETE
6" BASEROCK
200 DARK YELLOWISH BROWN SANDY SILT (ML)
A 10YR 3/8 loose, moist, 30% finegrained sand
>1000 o/ YELLOWISH BROWN CLAYEY SAND (SC)
: : : 10YR §/6 medium dense, moist, 25% clay, fine sand
o 5QAAIl  YELLOWISH BROWN SILTY SAND (sm)
50 10 fllIt  10YR5/8 very dense, moist, 10% clay in gray pockets,
AWM REN 15-20% silt, predominantly fine- to medium-
elalels grained sand
>1000 Y increasing clay content, becoming wetat ~ ¢ ft
2 ot
48 >1000 :. :
| ¥
100 »1  BROWN CLAYEY SAND (SC) 10YR 6/8
30 724  medium dense, 25-30% clay, fine-grained sand
9 15 Y
13 6 (YL
31 /
/ YELLOWISH BROWN CLAYEY SILTY SAND
25 20 Y[l  (SC-SM) 10YR6/8 very dense
50 0 Bottom of boring at 21 ft
25 -
30 -
35
40 -
PLATE
e Harding Lawson Assoclatea Log of Boring SB-14
1 . . - g
E— Eng_meenng tgpge . Carnation Facility B 1 4
ESEE . § | omanasevies Oakland, California
e=E = %
s DRAWN JOB NUMBER APPROVED DATE REVISED DATE
e NJBe 20294,006.02 Caiin 7/91

- ]
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Laboratory Tests 2 & °° Elevation 1469 MSL _ pate __6-21-91
0 6" CONCRETE
MOTTLED RED-BROWN GRAY CLAYEY SAND
(SC) dense, moist
5
>1000
RED-BROWN SAND (SP} with silt ~10%
dense, moist
>1000 10
800 GRAY-BROWN SAND (SP-SC) with clay
dense, moist
0 15 ¥
20 BROWN SAND (SP) with silt, very dense, saturated
Bottom of boring at 21.5 ft
25 -
30
35 -
40 -
PLATE
e Harding Lawson Assoclates Log of Boring $B-15
] Eng_ineering tg?ge i Carnation Facility B 1
ESEE T onmenaiSenioes Oakiand, California
e —— DA AWN JOB NUMBER APPROVED DATE REVISED DATE
— NJBc 20294,006.02 AL Gty 7/91
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Laboratory Tests m oL Elevation 1471 MSL__ pate _6-21-91
0 5" CONCRETE
GRAY-BROWN SILTY SAND (SM) very loose,
moist, ~20% silt
>1000 5Lk
NNNNN
)1 wo sie|ele|e
10 i BROWN SILTY SAND (SM) very hard,
g moist
2nii]  MOTTLED GRAY-BROWN SAND (SP) with sil
': . ; very hard, moist ,15% silt
>1000 744  MOTTLED GRAY-BROWN CALYEY SAND (SC)
(g loose, maoist
>1000 15 -gbiiH ¥
vho5|  BROWN SAND (SP) very loose, saturated, 10% silt
20
Bottom of boring at 21 ft
25~
30 -
35 -
40
PLATE
e Harding Lawson Assoclates Log of Boring SB-16
e e—1 - N . g
] Egg_me:‘ernng t:‘nge s Carnation Facility B 1 6
ESEE, 5 onmenasev Oakland, California
R
—— DR AW N JOB NUMBER APPR?VED DATE HREVISED DATE
—————— ]} 20294,006.02 N A Gy 7/91




Laboratory Tests

Blows/6"

g

OVA Readin
{ppm)

750

850

€ o
-Fé._ g— Equipment CME 75
@ ©
0w Elevation . 1473 MSL __ pate _6-21-91
0 ~& CONCRETE
BLACK SAND WITH SILT {SP)
very dense, moist
5
MOTTLED BROWN SAND (SP) with sift, very dense,
moist
MOTTLED BROWN SAND (SP) with silt,
vary dense, moist
10
MOTTLED GRAY RED BROWN SAND (SP) with silt,
dense, moist
MOTTLED GRAY RED BROWN CLAYEY SAND
{SC) dense, moist
15
MOTTLED GRAY RED BROWN SAND (SP) with silt,
medium dense, salurated
BROWN SAND WITH SILT (SP}
very dense, saturated
20
Bottom of boring at 21 ft
25 -
30 +
35
40 -~

|

eatil

Harding Lawson Assoclates

Enginesering and

Environmental Services

Log of Boring SB-17 PLATE

Carnation Facility
Oakland, California

DRAWN
NJBc

JOB NUMBER
20294,006.02

APPROVED DATE REVISED DATE

A iX O\Mf\J 7/91
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Laboralory TJests m O Elevation 14.71' MSL Date i’.§_91_
0TSS5 CONCRETE
DARK BROWN SANDY SILT {ML) 10YR 3/4
0 loose, moist, ~40% fine-grained sand
b
1] ‘: YELLOWISH BROWN SILTY SAND (SM)
Celly]  10YR5/6 10-20% sit
:‘Kf: increasing clay
30 Sm REDDISH BROWN SILTY SAND (SM) 7.5YR 5/6
gg 0 oslsfsls]  dense, moist, 10-20% silt, trace clay
| 0
33 0 YELLOWISH RED SILTY CLAYEY SAND (SC}
30 SYR 5/8 dense, moist, 20% clay, predominantly
fine- ¥ medium-grained sand
g 0 v sample saturated at 13 ft
9
4
8 0
7
decreasing clay content
GRAYISH BROWN SILTY SAND (SM) 10YR 5/8
medium dense, wet, decreasingly fines,
increasing sand with depth
45
50 0 Bottom of boring at 20.8 ft
25 -
30 -
35 ~
40 J
PLATE
S Harding Lawson Assoclates Log of Boring SB-18
1 . . . »qm
| Eng_lneenng tg{:ge s ] Carnation Facility B 1 8
m o B wm En I . .
EEEE Y omenase Oakland, California
r— AW N JOB NUMBER APPROVED DATE REVISED DATE
=————= NJBc 20294,006.02 D A Craih 7/
1 |
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Laboratory Tests 3 58 © 9 Elevation _13.43 MSL _ pate _ 6:21-91
0 & ASPHALT
300 3" CEMENT
e GRAY SILTY SAND (SM) loose, moist,
v ~10-15% silt
>1000 Lt
~3.5 color changing to
21 >1000 GREENISH GRAY SILTY SAND (SM) 5Y 4/4
gg dense, moist, ~15% silt
YELLOWISH BROWN CLAYEY SILTY SAND (SM-SC)
10YR 5/8 dense, moist, ~5-10% day, 15% silt, fine- to
medium-grained sand
YELLOWISH BROWN SILTY CLAYEY SAND (SC)
25 10YR 5/8 medium dense, salurated, trace
g;" 300 silt, 20% clay, fine- to medium- sand
MOTTLED CLAYEY SAND (SC-CL) medium dense,
8 moist, 50% clay
13 CLAYEY SAND {SC) locse, saturated
10
gg 0
decreasing clay
YELLOWISH BROWN SILTY SAND (SM-SP)
10YR 5/8 very dense, 10% silt
50 0 Bottom of boring at 20.5 ft
25 -
30
35
40 =
PLATE
r—— Harding Lawson Assoclates Log of Boring SB-19
e ——— » » N T
] Eng;neenng alnge . Carnation Facility 1
f=:=, § ronmenalSevices Oakland, California
et 1)l AWN JOB NUMBER APPROVED DATE REVISED DAYTE
— NJBc 20294,006.02 D A Capigy 7/91
— y i
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Engineering and

Environmental Services

Carnation Facility

o
= _
° =
z 1] —_— o
@ & £ B Equipment CME 75
F «E o &
K~ > O w ; ' -21-
Laboratory Tests e 38 . Elevation ___13.72' MSL__ pate _ 6-21-91
7 3 ASPHALT
i
>1000 Ll DARK BROWN SILTY SAND (ML-SM) 10YR 211
o[+ ] bose. moist
21000 1] oReenisH GRAY SILTY SAND (M)
oo medium dense, moist to wet
AL I;’
sg 21000 5 o [Te o
42 I- olofi+ GREEN GRAY SILTY SAND (SM) 5Y 4/2
oloj0fo]o danse, moist 15% silt trace clay, fine-
ojelefote to medium-grained sand
>1000
2 >1000
27
7 120 YELLOWISH BROWN SILTY CLAYEY SAND (SC})
7 ~10YR 5/8 loose, saturated ~25% silt to clay,
8 fine- to medium-grained sand
18 Y YELLOWISH BROWN SILTY SAND (SM) 10YR 6/8
40 very dense, wet, trace clay ~20-30% silt, fine sand
YELLOWISH BROWN SILTY SAND (SM-SP) dense
40 REDDISH BROWN SAND (SP) 5YR 5/8 ~10%
50 0 silty, very dense, wet
Bottom of boring at 21 ft
25
30
35
40
PLATE
Harding Lawson Assoclates Log of Boring SB-20

B20

Qakland, California
DRAWN JOB NUMBER APPROVED DATE REVISED DATE
NJBG 20294,006.02 A et 7/91
1 ;



MAJOR DIVISIONS TYPICAL NAMES
D3O 2] WELL GRADED GRAVELS WITH OR
CLEAN GRAVELS WITH GW [ ;. S} WITHOUT SAND, LITTLE OR NO FINES
0 GRAVELS LITTLE OR NO FINES bR POORLY GRADED GRAVELS WITH OR
ks GP ' S™ 3} WITHOUT SAND, LITTLE OR NO FINES
2 Su | MORE THAN HALF am M T} sivY GRAVELS, SILTY GRAVELS
85| “SUoeamin | - cRELswTHOvER Ay SRR G
7 12% FINES ’ ,
%55 No. 4 SIEVE SIZE GC GRAVELS WITH SAND
EIg %75 2" WELL GRADED SANDS WITH OR WITHOUT
“"Ez ND CLEAN SANDS WITH SW Ps*see] GRAVEL, LITTLE OR NO FINES
&mé SANDS LITTLE OR NO FINES s POORLY GRADED SANDS WITH OR
<5 SP WITHOUT GRAVEL, LITFLE OR NO FINES
ug MORE THAN HALF SILTY SANDS WITH OR
COARSE FRACTION SANDS WITH OVER SM WITHOUT GRAVEL
1S SMALLER THAN 12% FINES
No. 4 SIEVE SiZE CLAYEY SANDS WITH OR
SC WITHOUT GRAVEL
s ML INORGANIC SILTS AND VERY FINE SANDS, ROCK
0 SILTS AND CLAYS FLOUR, SILTS WITH SANDS AND GRAVELS
g4 / INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
Qi LIGUIO LIMIT 50% OR LESS CL [/ cLAYS WITit SANDS AND GRAVELS, LEAN GLAYS
Q. LT orRGANIC SiLTS OR CLAYS
ggﬁ OL |lifi|:li[:}i oF Low PLasTICITY
§z£‘ INORGANIC SILTS, MICACEOUS OR DIATOMACIOUS,
Ez MH FINE SANDY OR SILTY SOILS, ELASTIC SILTS
g“‘é SILTS AND CLAYS INORGANIC CLAYS OF HIGH
Z § CH Y/ PLASTICITY, FAT GLAYS
LIQUID LIMIT GREATER THAN 50% // A ORGANIC SILTS OR CLAYS
OH V7771 OF MEDIUM TO HIGH FLASTICITY
~arrey PEAT AND OTHER HIGHLY
HIGHLY ORGANIC SOILS Pt el oRGANIC SOILS
UNIFIED SOIL CLASSIFICATION - ASTM D2487-85
Shear Strength {psf}
[ l——— Confining Pressure
. TxUU 3200 (2600) - Unconsolidated Undrained Triaxial Shear
Perm - Permeability
Gonsol - Consolidation {FM} or (S) - (field moisture or saturated)
LL ; Liquid Limit (%) TxCU 3200 (2600) -~ Consolidated Undrained Triaxial Shear
- i N t
Pl ; Plasticity Index (%) P) {with or without pore pressure measurement)
) . Orai -
Gs i Specific Gravity TxCD 3200 (2500) Consvlidated Drained Triaxial Shear
SSCU 3200 (2600) - Simple Shear Consolidated Undrained
m - 0 ‘ o N
P Size Analysis (P) - {with or without pore pressure measurament)
E - “Undisturbed" Sample SSCD 3200 (2600) - Simple Shear Consolidated Drained
- Bulkor Classification Sample DSCD 2700 (2000) - Consolidated Drained Direct Shear
uc 470 - Unconfined Compression
LvS 700 = Laboratory Vane Shear
PLATE
S————r—— HardIing Lawson Assocliates Unified Soll Classification Chart
Engineering and i i
E=——=—2 Environmantal Services Camation Faclity B 2 1
- E =¥ Oakland, California
DRAWN JOB NUMBER APPRQVED DATE REVISED DATE
LZc 20294,011.02 B4 Gt 9/91

I ]




Harding Lawson Associates

Appendix C

SOIL CHEMISTRY LABORATORY RESULTS
AND CHAIN OF CUSTODY FORMS



NATIONAL
ENVIRONMENTAL
J, TESTING, INC.

NET Pacific, Inc.
435 Tesconi Circle
Santa Rosa, CA 85401

Tel: (707) 526-7200
Fax: (707) 526-9623

RECEIVED

JUL | 0199
|
Bruce Sheibach Date: 07-09-91 HARDING LAWSON ASSOC.
Harding Lawson Associates NET Client Acct No: 281
200 Rush Landing NET Pacific Log No: 8139
Novato, CA 94947 Received: 06-18-91 0800

Client Reference Information

Carnation, Oakland, 20294.006.02

Sample analysis in support of the project referenced above has been completed

and results are presented on following pages.

"Key to Abbreviations" for definition of terms,

Please refer to the enclosed

Should you have questions

regarding procedures or results, please feel welcome to contact Client

Services.

Approved by:

ules Skamarack
Laboratory Manager

JS:rect
Enclosure(s)



NET Pacific, Inc.

Client No:
® Client Name: Harding Lawson Associates
NET Log No:

281

8139

Date:

Page:

07-09-91

Ref: Carnation, Oakland, 20294.006.02

Descriptor, Lab

No. and Results

91061701 91061702
06-17-91 06-17-91
0832 0953
Reporting
Parameter Method Limit BB66T** 88668 Units
Qi1 & Grease(Total) EPAS071 50 270 ND mg/Kg
0il & Grease(Non-Polar) SME520EF 50 230 ND mg/Kg
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -~
DILUTION FACTOR * 1 1
DATE ANALYZED 06-28-91 06-28-91
METHOD GC FID/5030 - -
as Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * i0 i
DATE EXTRACTED 06-19-91 06~19-91
DATE ANALYZED 06-22-91 06-22-51
METHOD GC FID/3550 - -
as Diesel 1 26 ND mg/Kg
as Motor 0Oil 10 220 ND mg/Kg

** Note: The positive result for the PETROLEUM HYDROCARBONS ag Diesel
analysis on this sample appears to be a lighter hydrocarbon

than Diesel,



Client No: 281 Date:
. ® Client Name: Harding Lawson Associates
NET Pacific, inc. NET Log No: 8139 Page:

07~09-91

3

Ref: Carnation, Oakland, 20294.006.02

Descriptor, Lab

No. and Results

91061711 91061712
06~17-91 06-17-91
1356 1413
Reporting
Parameter Method Limit 88669** BBE70** Units
0il & Grease(Total) EPAS071 50 ND ND mg/Kg
0il & Grease(Non-Polar) SME520EF 50 ND ND mg /Kg
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 5 200
DATE ANALYZED 06-28-91 06-295-91
METHOD GC FID/5030 - -
as Gasoline 1 26 1,200 mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 10
DATE EXTRACTED 06-19~91 06-19-91
DATE ANALYZED 06-22-91 06-22-91
METHOD GC FID/3550 - -
as Diassel 1 17 260 mg/Kg
ag Motor 0il 10 ND RD ng/Kg

** Note: The positive result for the PETROLEUM HYDROCARBONS as Diesel
analysis on this sample appears to be a lighter hydrocarbon

than Diesel.



NET Client No: 281

Date: 07-09=-91
- ® Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8139 Page: 4
Ref: Carnation, Oakland, 20294.006.02
Descriptor, Lab No. and Results
91061703 91061704
06-17-91 06-17-91
1006 1015
Reporting
Parameter Method Limit 88671 88672 Units
PETROLEUM HYDROCARBONS — -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 06-28-91 06-28-91
METHOD GC FID/5030 - -
as Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL} - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-19-91 06-19-91
DATE ANALYZED 06-22-91 06-22-91
METHOD GC FID/3550 - -
as Diesel 1 ND ND mg/Kg
as Motor 0il 10 ND ND mg/Kg



Client No: 281 Date: 07-09-91
- ® Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8139 Page: §&
Ref: Carnation, ©Oakland, 20294.006,02
Descriptor, Lab No. and Results
91061708 91061706
06-17-91 06-17~91
1033 1128
Reporting
Parameter Method Limit 88673 88674 Units
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 06-28-91 06-28~9]
METHOD GC FID/5030 - -
as Gasoline 1 ND ND mg/Kg
PETRCLEUM HYDROCARBONS iaded —
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-19-91 06-19-91
DATE ANALYZED 06-22-91 06-22-91
METHOD GC FID/3550 - -
ag Diesel 1 ND ND mg/Kg
ag Motor 0il 10 ND ND mg/Kg



NET Pacifi¢, inc.

Client No:
® Client Name: Harding Lawson Associates
NET Log No:

281

8139

Date:

Page:

07-09-951

Ref: Carnation, Oakland, 20294.006.02

Descriptor, Lab

No. and Results

91061707 91061708
06-17-91 06-17-91
1220 1239
Reporting
Parameter Method Limit 88675 88676 Units
PETROLEUM HYDROCARBONS —-— -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 06-28-91 06-28-91
METHOD GC FID/5030 - _—
as Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-19-91 06~15-91
DATE ANALYZED 06-22-91 06-~-22-91
METHOD GC FID/3550 - -
age Diesel b ND ND mg/Kg
as Motor 0il 10 ND ND mg/Kg



NET Client No: 281

Date: 07-09-91
® client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8139 Page: 7
Ref: Carnation, Oakland, 20294.006.02
Descriptor, Lab No. and Results
91061709 91061710
06-17-91 06-17-91
1254 1316
Reporting
Parameter Method Limit 88677 88678 Units
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 06-28-91 06-28-91
METHOD GC FID/5030 - -—
as Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) —-_ -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-19-91 06~19-51
DATE ANALYZED 06-22-91 06~22-91
METHOD GC FiID/3550 - -
as Diesel 1 ND ND mg/Kg
as Motor 0il 10 ND ND mg/Kg



NE -, Client No: 281 Date: 07-09-91

: ® Client Name: Harding Lawson Associates
NET Pacific, inc. NET Log No: 8139 Page: 8

Ref: Carnation, Oakland, 20294.006.02

Descriptor, Lab No. and Results

91061713 91061714
06-17-91 06-17-91
1422 1430
Reporting
Parameter Method Limit 88679 88680 Units
PETROLEUM HYDROCARRBONS - -
VOLATILE (SOIL) - ~—
DILUTION FACTOR * 1 1
DATE ANALYZED 06-28-91 06-28-91
METHOD GC FID/5030 - -
as Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARRBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-19-91 06~19-91
DATE ANALYZED 06-22-9]1 06-~22-91
METHOD GC FID/3550 - -
as Diesel 1 ND ND mg/Kg
as Motor 0Oil 10 ND KD mg/Kg



Client No: 281 Date:
® Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8139 Page:
Ref: Carnation, Oakland, 20294.006.02
Descriptor, Lab and Results
91061715
06-17~91
1445
Reporting
Parameter Method Limit 88681 Units
PETROLEUM HYDROCRRBONS el
VOLATILE (SOIL) -
DILUTION FACTOR * 1
DATE ANALYZED 06-28~91
METHOD GC FID/5030 -
ag Gasoline 1l ND mg/Kg
PETROLEUM HYDROCARBONS —
EXTRACTABLE (SOQIL) ——
DILUTION FACTOR * 1
DATE EXTRACTED 06-19~91
DATE ANALYZED 06-22-91
METHOD GC FID/3550 -
as Diesel 1 ND mg /Kg
as Motor 0Oil 10 ND mg/Kg



COMMENT: Blank Results were ND on other analytes tested.

Client Acct: 281 Date: 07-02-91
® €lient Name: Harding Lawson Associates Page: 10
NET Pacific, Inc. NET Log No: 8139
Ref: Carnation, Oakland, 20294.006.02
QUALITY CONTROL DATA
Cal Verf Duplicate
Reporting Stand % Blank Spike % Spike %
Parameter Limits Units Recovery Data Recovery Recovery RPD
O&G (Total) 50 mg/Kg 103 ND 105 106 <1
O&G {Non-Polar) 50 mg/Kg 97 ND N/A N/A N/A
Diepel 1 mg/Kg 104 ND 97 84 14
Motor Oil 10 mg/Kg 92 ND N/A N/A N/A
Gasoline 1 mg/Kg 106 ND 91 90 1.3
Gasoline 1 mg/Kg S5 ND 84 97 14



NET Pacific, Inc.

KEY TO ABBREVIATIONS and METHOD REFERENCES

<

ICcvs

-

mean

.

mg/Kg (ppm)

mg/L
mL/L/hr

-

MPN/100 mL

N/A

NA

ND

NTU

[

RPD

SNA

ug/Kg (ppb)

ug/L :

umhos/cm $

Less than; When appearing in results column indicates analyte
not detected at the value following. This datum supercedes
the listed Reporting Limit.

Reporting Limits are a function of the dilution factor for any
given sample. To obtain the actual reporting limits for this
sample, multiply the stated Reporting Limite by the dilution
factor (but do not multiply reported values).

Initial Calibration Verification Standard (External Standard).
Average; sum of measurements divided by number of measurements.

Concentration in units of milligrams of analyte per kilogram of sample,
(parts per million).

Concentration in units of milligrams of analyte per liter of sample.
Milliliters per liter per hour.

Most probable number of bacteria per one hundred milliliters of sample.
Not applicable.

Not analyzed.

Not detected; the analyte concentration is less than applicable listed
reporting limit.

Nephelometric turbidity units.
Relative percent difference, 100 [Value 1 - Value 2]/mean value.
Standard not available.

Concentration in units of micrograms of analyte per kilogram of sample,
{(parts per billion).

Concentration in units of micrograms of analyte per liter of sample.

Micromhos per centimeter.

Method References

Methods 100 through 493: see "Methods for Chemical Analysis of Water

& Wastes”, U.S. EPA, 600/4~79-020, rev. 1983.

Methods 601 through 625: see "Guidelines Establishing Test Procedures

for the Analysis of Pollutants™ U.S. EPA, 40 CFR, Part 136, rev. 1988.

Methods 1000 through 9999: see "Test Methods for Evaluating Solid

Waste", U.S. EPA SW-B46, 3rd edition, 1986.

SM: see "Standard Methods for the Examination of Water & Wastewater,
17th Edition, APHA, 1989.



NATIONAL 435 Toscon Circle
ENVIRONMENTAL ?ar‘372;32’22’2290504°‘
o TESTING, INC. ng':((m?)) 526-9623

RECEIVED

JUL |1 1e9l
3 LAWSAN A
Bruce Sheibach Date: 07-09-91 HARDING LAWSGH ASS0C.
Harding Lawson Associates NET Client Acct No: 281
200 Rush Landing NET Pacific Log No: 8170
Novato, CA 94947 Received: 06-19-91 0800

Client Reference Information

Carnation, Oakland, 20294.006.02

Sample analysis in support of the project referenced above has been completed
and results are presented on following pages. Please refer to the enclosed
"Key to Abbreviations" for definition of terms. Should you have questions

regarding procedures or results, please feel welcome to contact Client
Services.

Approved by:

ules Skamarack
Laboratory Manager

J8:rect
Enclosure(s)



NET Client No: 281

Date: 07-09-91
, ®client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8170 Page: 2
Ref: Carnation, Cakland, 20294.006.02
Descriptor, Lab No. and Results
91061801 91061802
06-18-91 06-18-91
0831 0845
Reporting
Parameter Method Limit 88968 88969 Unite
0il & Grease(Total) EPA9071 50 ND ND mg/Kg
0il & Grease({Non-Polar) SM5520EF 50 ND ND mg/Rg
PETROLEUM HYDRCCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 06-29-91 06-29-91
METHOD GC FID/S030 - -—
as Gasoline 1 ND ND mg /Kg
PETROLEUM HYDROCARBONS - —
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-20-91 06-20-91
DATE ANALYZED 06-25-91 06-25-91
METHOD GC FID/3550 - -
ae Diesel 1 ND ND mg/Kg
ag Motor 0il 10 ND ND ng /Ky



NE I i client No: 281 Date: 07-09-91

- ®Client Name: Harding Lawson Associates
NET Pacilic, Inc. NET Log No: 8170 Page: 3

Ref: Carnation, Oakland, 20294.006.02

Descriptor, Lab No. and Results

91061807 91061808
06-18-91 06-18-951
0959 1010
Reporting
Parameter Method Limit 88970 88971 Units
0il & Grease(Total) EPA9071 50 ND ND mg/Kg
0il & Grease(Non-Polar) SME5520EF 50 ND ND ng {Kg
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 i
DPATE ANALYZED 06-29-91 06-29-91
METHOD G€C FID/5030 - -
as Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-20-91 06-20-91
DATE ANALYZED 06-25-91 06-25-91
METHOD GC FID/3550 - -
as Diesel 1 ND ND mg/Kg
as Motor Oil 10 ND ND mg/Kg



NE I Client No: 281

NET Pacific, Inc. NET Log No: 8170

Date:
®Client Name: Harding Lawson Associates

Page:

07-09-91

4

Descriptor, Lab

Ref: Carnation, Oakland, 202%4.006.02

No. and Results

91061813 91061815
06-18-21 06-18-91
1123 1148
Reporting
Parameter Method Limit 88972 88973 Units
0il & Grease(Total) EPAS071 50 ND ND mg/Kg
0il & Grease(Non-Polar) SMS520EF 50 ND ND mg/Kg
PETROLEUM HYDROCARBONS - e
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 06-29-91 06-29-91
METHOD GC FID/5030 - -
as Gagoline 1 ND ND mg /Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-20-91 06-20-91
DATE ANALYZED 06-25-91 06-25-91
METHOD GC FID/3550 - -—
as Diesel 1 ND ND mg/Kg
as Motor Oil 10 ND ND mg/Kg



Client No: 281 Date: 07-05-91
- ®Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8170 Page: 5
Ref: Carnation, Oakland, 20294.006.02
Descriptor, Lab No. and Results
91061804 81061808
06-18-91 06~-18-91
0905 0914
Reporting
Parameter Method Limit 88578 88979 Units
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 06-29~-91 06-29-91
METHOD GC FID/5030 - -
as Gagoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - —
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-20-91 06~-20-91
DATE ANALYZED 06~25-91 06-25-91
METHOD GC FID/3550 - -
as Dieesel 1 ND ND mg/Kg
as Motor 0il 10 ND ND mg/Kg



NET

Client No: 281 Date: 07-09-91
®client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8170 Page: 6
Ref: Carnation, Oakland, 20294.006.02
Descriptor, Lab No. and Results
91061806 91061810
06—18-91 06-18-91
0927 1019
Reporting
Parameter Method Limit 88980 88981 Units
PETROLEUM HYDROCARBONS - -—
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 06-29-91 06-29-91
METHOD GC FID/5030 - -
as Gasoline 1 ND ND mg /Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-20~91 06-20-~91
DATE ANALYZED 06-25-91 06-25~-91
METHOD GC FID/3550 - -
as Diesel 1 ND ND mg/Kg
as Motor 0il 10 ND ND mg/Kg



NET Pacific, Inc.

NE l Client No: 281

®Client Name: Harding Lawson Asgociates
NET Log No:

8170

Date:

Page:

07-09-91

7

Ref: Carnation, ©Oakland, 20294.006.02

Descriptor, Lab

No. and Results

91061811 91061812
06-18-91 06-18~91
1026 1038
Reporting
Parameter Method Limit 88982 88983 Units
PETROLEUM HYDROCARBONS -— -
VOLATILE (SOIL) - ——
DILUTION FACTOR * 1 1l
DATE ANRLYZED 06-29-91 06-29-91
METHOD GC FID/5030 - -
as Gasoline 1 ND KD mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-20-91 06-20-51
DATE ANALYZED 06-25-91 06-25-91
METHOD GC FID/3550 - -
as Diesel 1 ND ND mg/Kg
ags Motor 0il 10 ND ND mg/Xg



NET Client No: 281

Date: 07-09-91
¥cClient Name: Harding Lawson Associates
NET Pacitic, Inc. NET Log No: 8170 Page: 8
Ref: Carnation, Oakland, 20294.006.02
Descriptor, Lab No. and Results
91061816 91061817
06-18-91 06-18-91
1157 1207
Reporting
Parameter Method Limit 88984 88985 Units
PETROLEUM HYDROCAREONS —— -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 06-29-91 06~29-91
METHOD GC FID/5030 - -
as Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-20-91 06-20-91
DATE ANALYZED 06-25-91 06-25~91
METHOD GC FID/3550 - -
as Diesel 1 ND ND mg/Kg
ag Motor 0il 10 ND ND mg/Kg



Client No: 281 Date: 07-09-91
@Client Name: Harding Lawson Associates
NET Pacilic, Inc. NET Log No: 8170 Page: 9
Ref: cCarnation, Oakland, 20294.006.02
Descriptor, Lab No. and Results
91061818 91061819
06~-18-91 06-18~-91
1227 1347
Reporting
Parameter Method Limit 88986 88987 Units
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1l
DATE ANALYZED 06-29-91 06-29-91
METHOD GC FID/S030 - -
ag Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - ——
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-20~91 06~20-91
DATE ANALYZED 06-25-91 06-25-91
METHOD GC FID/35%0 — -
as Diesel 1 ND ND mg /Kg
as Motor Oil 10 ND ND mg/Kg



NE l Client No: 281

Date: 07-09-91
®Client Name: Harding Lawson Associates
NET Pacitic, Inc. NET Log No: 8170 Page: 10
Ref: Carnation, Oakland, 20294.006,02
Descriptor, Lab No. and Results
921061820 91061821
06-18-91 06-18-%1
1359 1407
Reporting
Parameter Method Limit 88988 88989 Units
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) —_ —
DILUTION FACTOR * 1 1
DATE ANALYZED 06~30-91 06-29-91
METHOD GC FID/5030 - -
ag Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - -—
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-20-91 06-20-91
DATE ANALYZED 06-25-91 06-25~%81 i
METHOD GC FID/3550 -— - :
as Diesel 1 ND ND mg/Kg
ag Motor Oil 10 ND ND mg /Kg



% Client Name: Harding Lawson Associates

NET Pacific, Inc.

Client No: 281 Date:

NET Log No: 8170 Page:

07-09~-91

11

Ref: Carnation, Oakland, 20294.006.02

Deecriptor, Lab

Ro. and Results

91061822 91061823
06-18-91 06-18-91
1416 1428
Reporting
Parameter Method Limit 88990 88991 Units
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 06-30-~91 06~29-91
METHOD GC FID/5030 - —-—
a8 Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS —— -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-20-%51 06-20-91
DATE ANALYZED 06-26-91 06-25-91
METHOD GC FID/3550 - -
as Diesel 1 ND ND mg/Kg
as Motor 0Oil 10 ND ND mg/Kg



NET Pacific, inc.

Client Acct:
® client Name:
NET Log No:

281

Harding Laweon Associates

8170

Date:
Page:

07-02-91
12

Ref: Carnation, Oakland, 20294.006.02

QUALITY CONTROL DATA

Cal Verf Duplicate
Reporting Stand % Blank Spike % Spike %
Parameter Limits Units Recovery Data Recovery Recovery RPD
0&G (Total) 50 mg/Kg 103 ND 105 106 <1
O&G (Non-Polar) 50 mg/Kg 97 ND N/a N/A N/A
Diesel 1 mg/Kg 104 ND 76 79 3.9
Motor 0il 10 mg/Kg 105 ND N/A N/A N/A
Gasoline 1 mg/Kg 101 ND 86 Q1 5.6

COMMENT: Blank Results were ND on other analytes tested.



KEY TO ABBREVIATIONS and METHOD REFERENCES

NET Pacific, Inc.
< : Less than; When appearing in results column indicates analyte
not detected at the value following. This datum supercedes
the listed Reporting Limit.
* ¢ Reporting Limits are a function of the dilution factor for any
given sample. To obtain the actual reporting limits for this
sample, multiply the stated Reporting Limits by the dilution
factor (but do not multiply reported values).
Icvs ¢ Initial Calibration Verification Standard (External Standard).
mean ¢ Average; sum of measurements divided by number of measurements.
mg/Kg (ppm) : Concentration in units of milligrams of analyte per kilogram of sample,
(parts per million).
ng /L :+ Concentration in units of milligrams of analyte per liter of sample.
mL/L/hr : Milliliters per liter per hour.
MPN/100 mL : Most probable number of bacteria per one hundred milliliters of sample.
N/a ¢ Not applicable.
KA : Not analyzed.
ND t Not detected; the analyte concentration is less than applicable listed
reporting limit.
NTU ¢ Nephelometric turbidity units.
RPD : Relative percent difference, 100 [Value 1 - Value 2)/mean value.
SKA ¢+ Standard not available.

ug/Kg (ppb)

uy/L

Concentration in units of micrograms of analyte per kilogram of sample,
(parts per billion).

[

Concentration in unites of micrograms of analyte per liter of sample.

umhos /cm : Micromhos per centimeter.

Method References

Methods 100 through 493: see "Methods for Chemical Analysis of Water
& Wastes", U.S. EPA, 600/4-79-020, rev, 1983.

Methods 601 through 625: see "Guidelines Establishing Test Procedures
for the Analysis of Pollutants” U.S. EPA, 40 CFR, Part 136, rev. 1988.

Methods 1000 through 9999: see "Test Methods for Evaluating Solid
Waste”, U.S5. EPA SW-846, 3rd edition, 1986.

SM: see "Standard Methods for the Examination of Water & Wastewater,
17th Edition, APHA, 1989.



NATIONAL 435 Tonomr Giecle
| ENVIRONMENTAL falrjfig;m:égg;os;m
® TESTING, INC. ng':(ww)) 526-9623

RECEIVED

JUL | T199
Bruce Sheibach Date: 07-12-91 HARDING LAWSON ASSOC.
Harding Lawson Asscociates NET Client Acct No: 281
200 Rush Landing NET Pacific Log No: 8195
Novato, CA 94947 Received: 06~20-91 (0800

Client Reference Information

Carnation Oakland, Job: 20294,006.02

Sample analysis in support of the project referenced above has been completed
and results are presented on following pages. Please refer to the enclosed
"Key to Abbreviations" for definition of terms. Should you have questions

regarding procedures or results, please feel welcome to contact Client
Services.

Approved by:

di:;}ﬂulea Skamarack
Laboratory Manager

JS:xct
EnclosBure(s)



Client No: 281 Date: 07-12-91
- ® Client Name: Harding Lawson Associates
NET Pacifle, inc. NET Log No: 8195 Page: 2

Ref: Carnation Cakland, Job: 20294,006.02

Descriptor, Lab No. and Results

91061901 91061902

06-19-91 06-19-91

0843 0903

Reporting

Paramater Method Limit 89129 89130 Unite
METHOD 8080
DATE EXTRACTED 06-24-G1 06-24-91
DATE ANALYZED 06-25-91 06~25-91
DILUTION FACTOR * 1 1
POLYCHLORINATED BIPHENYLS - -
Aroclor 1016 100 ND ND ug/Kg
Arcclor 1221 500 ND KD ug/Kg
Aroclor 1232 200 ND ND ug/Kg
Aroclor 1242 100 ND ND ug/Kg
Aroclor 1248 100 ND ND ug/Kg
Aroclor 1254 50 ND ND ug/Kg
Aroclor 1260 50 ND ND ug /Kg



NE I Client No: 281

Date: 07-12-%91
® Client Name: Harding Lawson Associates
NET Pacitic, Inc. NET Log No: 8195 Page: 3
Ref: Carnation Oakland, Job: 20294,006.02
Descriptor, Lab No. and Results

91061903 91061504

06-19-91 06-19-91

0928 1017

Reporting

Parameter Method Limit 89131 89132 Unite
METHOD 8080
DATE EXTRACTED 06-24-91 06-24-91
DATE ANALYZED 06-25-91 06-25-~91
DILUTION FACTOR * 1 1
POLYCHLORINATED BIPHENYLS - —
Aroclor 1016 100 ND ND ug/Kg
Aroclor 1221 500 ND ND ug/Kg
Aroclor 1232 200 ND ND ug/Kg
Aroclor 1242 100 ND ND ug/Kg
Aroclor 1248 100 ND ND ug/Kg
Aroclor 1254 50 ND ND ug/Kg
Aroclor 1260 50 ND ND ug/Kg



N E I Client No: 281

Date:

® client Name: Harding Lawson Associates

NET Pacific, in¢.

NET Log No: 8195

Page:

07-12-91
4

Ref: Carnation Oakland, Job: 20294,006.02

Descriptor, Lab

No. and Results

91061905 91061906

06-19-91 06-19-951

1028 1040

Reporting

Parameter Method Limit 89133 89134 Unite
METHOD 8080
DATE EXTRACTED 06-24-91 06-24-91
DATE ANALYZED 06-25-91 06-25-91
DILUTION FACTOR * 1 1
POLYCHLORINATED BIPHENYLS —— -——
Aroclor 1016 100 ND ND ug/Kg
Aroclor 1221 500 ND ND ug/Kg
Aroclor 1232 200 ND ND ug/Kg
Aroclor 1242 100 ND ND ug/Kg
Aroclor 1248 100 ND ND ug/Kg
Aroclor 1254 50 ND ND ug/Kg
Aroclor 1260 50 ND ND ug/Kg



Client No: 281 Date: 07-12-91
®Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8195 Page: 5§

Ref: Carnation Oakland, Job: 20294,006.02

Descriptor, Lab

No. and Results

91061907 91061908

06-19-91 06-19-91

1300 1317

Reporting

Paramaeter Method Limit 89135 89136 Unite
METHOD 8080
DATE EXTRACTED 06-24-91 06-24-91
DATE ANALYZED 06-25~91 06-25~91
DILUTION FACTOR * 1 1
POLYCHLORINATED BIPHENYLS — -
Aroclor 1016 100 ND ND ug/Kg
Aroclor 1221 500 ND ND ug/Kg
Aroclor 1232 200 ND ND ug/Kg
Aroclor 1242 100 ND ND ug/Kg
Aroclor 1248 100 ND ND ug/Kg
Aroclor 1254 50 55 130 ug/Kg
Aroclor 1260 50 ND ND ug/Kg



Client No: 281 Date: 07-12-91
' Client Name: Harding Lawson Associates
NET Pacitie, fnc. NET Log No: 8185 Page: 6

Ref: Carnation Oakland, Job: 20294,006.02

Descriptor, Lab No. and Results

91061909 91061911

06=-15-~91 06-19-91

1337 1427

Reporting

Parameter Method Limit 89137 85138 Unitg
METHOD 8080
DATE EXTRACTED 06-24-91 06-24-91
DATE ANALYZED 06-25-91 06-25-91
DILUTION FACTOR * 1 1
POLYCHLORINATED BIPHENYLS - -
Aroclor 1016 100 ND ND ug/Kg
Aroclor 1221 500 ND ND ug/Kg
Aroclor 1232 200 ND ND ug/Kg
Aroclor 1242 100 ND ND ug/Kg
Aroclor 1248 100 ND ND ug/Kg
Aroclor 1254 50 260 ND ug/Kg
Aroclor 1260 50 ND ND ug/Kg



Client No: 281 Date: 07-12-91
. ®Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8195 Page: 7

Ref: Carnation cakland, Job: 20294,006.02

Descriptor, Lab No. and Results

91061912 91061913

06-19-91 06-19~91

1438 1450

Reporting

Parameter Method Limit 8913% 89140 Unite
METHOD 8080
DATE EXTRACTED 06-24-91 06-24-91
DATE ANALYZED 06-25-91 06-25-91
DILUTION FACTOR * 1 1
POLYCHLORINATED BIPHENYLS - -
Aroclor 1016 100 ND ND ug/Kg
Aroclor 1221 500 ND ND ug/Kg
Aroclor 1232 200 ND ND ug/Kg
Aroclor 1242 100 ND ND ug/Kg
Aroclor 1248 100 ND ND ug/Kg
Aroclor 1254 50 ND ND ug/Kg
Aroclor 1260 50 ND ND ug/Kg



Client No: 281 Date: 07-12-91
® Client Name: Harding Lawson Associates
NET Paclfic, Inc. NET Log No: B195 _Page: 8

Ref: Carnation Oakland, Job: 20294,006.02

Descriptor, Lab No. and Results

91061910

06-19-91

1400

Reporting

Parameter Method Limit 89141 Units
PATE EXTRACTED 06-24-91
DATE ANALYZED 06-25-91
POLYCHLORINATED BIPHENYLS —
Aroclor 1016 1.0 ND ng/Xg
Arcclor 1221 1.0 ND mg/Kg
Aroclor 1232 1.0 ND mng/Kg
Aroclor 1242 1.0 ND mg/Kg
Aroclor 1248 1.0 ND mg/Kg
Aroclor 1254 1.0 49 mg/Kyg
Aroclor 1260 1.0 ND mg/Kg



Client Acct: 281 Date: 07-02-91
¥® Client Name: Harding Lawson Associates Page: 9
NET Pacifie, inc. NET Log No: 8195

Ref: Carnation Oakland, Job: 20294,006.02

QUALITY CONTROL DATA

Cal verf Duplicate
Reporting Stand & Blank Spike $ Spike %
Parameter Limita Units Recovery Data Recovery Recovery RPD
Aroclor 1254 50 ug/Kg 89 ND a8 91 3.4



KEY TO ABBREVIATIONS and METHOD REFERENCES

NET Pacific, inc.
< : Less than; When appearing in results column indicates analyte
not detected at the value following. This datum supercedes
the listed Reporting Limit.
- : Reporting Limits are a function of the dilution factor fer any
given sample. To obtain the actual reporting limits for this
sample, multiply the stated Reporting Limits by the dilution
factor (but do not multiply reported values).
Icvs ¢ Initial Calibration Verification Standard (External Standarad).
mean ¢ Average; sum of measurements divided by number of measurements.
mg/Kg (ppm)} : Concentration in units of milligrams of analyte per kilogram of sample,
(parts per million).
mg/L : Concentration in units of milligrams of analyte per liter of sample.
mL/L/hr ¢ Milliliters per liter per hour.
MPN/100 mL : Most probable number of bacteria per one hundred milliliters of sample.
N/a ¢ Not applicable.
KA ¢ Not analyzed.
ND : Not detected; the analyte concentration is less than applicable listed
reporting limit.
NTU : Nephelometric turbidity units.
RPD * Relative percent difference, 100 [Value 1 - Value 2}/mean value.
SNA t Standard not available.

ug/Kg (ppb)

ug/L
umhos/cm

H

.
-

Concentration in units of micrograms of analyte per kilogram of sample,
{(parts per billion}.

Concentration in units of micrograms of analyte per liter of sample.

Micromhos per centimeter.

Method References

Methods 100 through 493: see "Methods for Chemical Analysis of Water

& Wastes", U.S. EPA, 600/4-7%-020, rev. 1983.

Methods 601 through 625: see "Guidelines Establishing Test Procedures

for the Analysis of Pollutants™ U.S. EPAR, 40 CFR, Part 136, rev. 1988.

Methods 1000 through 9999: see "Test Methods for Evaluating Solid

Waste®, U.S. EPA SW-846, 3rd edition, 1986.

SM¥: see "Standard Methods for the Examination of Water & Wastewater,
17th Edition, APHA, 1989.



NET Pacific, Inc.
NATIONAL 435 Tesconi Circle
ENVIRONMENTAL Santa Rosa, CA 95401
Tel: (707) 526-7200

Jo TESTING, INC. Fax: (707) 526-9623

Bruce Sheibach Date: 07-12-91

Harding Lawson Aggociates NET Client Acct No: 281

200 Rush Landing NET Pacific Log No: 8221

Novato, CA 94547 Received: 06-21-91 0800

Client Reference Information

Carnaticn-Oakland, Job: 20294.006.02

Sample analysis in support of the project referenced above has been conmpleted
and results are presented on following pages. Please refer to the enclosed
"Key to Abbreviations" for definition of terms. Should you have questions

ragarding procedures or results, please feel welcome to contact Client
Services.

Approved by:

Jules Skamarack
Laboratory Manager

JStrect
Enclosure(s)



\

NETﬁ Client No: 281

Date: 07-12-91
® Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8221 Page: 2
Ref: Carnation-Oakland, Job: 20294.006.02
Descriptor, Lab No. and Results
91062001 91062002
06-20-91 06-20-91
0921 0940
Reporting
Parameter Method Limit 89258** 89259%% Unite
PETROLEUM HYDROCARBONS - —_—
VOLATILE (SOIL) - -
DILUTION FACTOR * 250 100
DATE ANALYZED 07-02-91 07-02~91
METHOD GC FID/5030 - -
as Gasoline 1 2,500 1,400 mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 10 20
DATE EXTRACTED 06-25-51 06~25-91
DATE ANALYZED 06-26-91 06-26-91
METHOD GC FID/3850 - -
as Diesel 1 470 670 mg /Kg
as Motor 0Oil 10 ND ND mg/Kg

K

Note: The positive result for the PETROLEUM HYDROCARBONS as Diesel

analysie on thie sample appears to be a mixture of lighter

hydrocarbon and diesel.



Client No: 281

Date: 07-12-91
® Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8221 Page: 3
Ref: Carnation-Oakland, Job: 20294.006.02
Descriptor, Lab No. and Results
91062004 91062005
06-20-91 06-20-91
0952 1000
Reporting
Parameter Method Limit 89260 89261 Units
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 07-02-51 07-02~-51
METHOD GC FID/5030 - -
as Gasoline 1 6.9 1.1 mg/Kg
PETROLEUM HYDROCARBONS — —
EXTRACTABLE (SOIL) — -
DILUTION FACTOR * h 1
DATE EXTRACTED 06-25-9] 06-25-91
DATE ANALYZED 06-26-91 06-26-91
METHOD GC FID/3550 - -
as Diesel 1 6.6 ND mg/Kg
as Motor 0il 10 ND ND mg/Kg



Client No: 281 Date: 07-12-91
® Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8221 Page: 4
Ref: Carnation-Oakland, Job: 20294.006.02
Descriptor, Lab No. and Results
91062006 51062007
06-20-91 06-20~91
1012 1053
Reporting
Parameter Method Limit B9262 89263 Units
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR = h | 20
DATE ANALYZED ’ 07-02-91 07-03=-91
METHOD GC FID/5030 - -
as Gasoline 1 ND 320 mg/Kg
PETROLEUM HYDROCARBONS —-— -
EXTRACTABLE (SOIL) —— -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-25-91 06-25-91
DATE ANALYZED 06-26-91 06-26-91
METHOD GC FID/3550 - -
as Diesgel 1 KD 27 mg/Kg
a9 Motor 0il 10 ND KD mg/Kg

** Note: The positive result for the PETROLEUM HYDROCARBONS as Diesel
analysis on this sample appears to be a lighter hydrocarbon

than diesel.



Client No:

281

Date: 07-12~-91
®Client Name: Harding Lawson Associates
NET Pacific, Inc. KRET Log No: 8221 Page: §
Ref: Carnation-Oakland, Job: 20294.006.02
Descriptor, Lab No. and Results
91062009 91062010
06~20-91 06-20-91
1122 1133
Reporting
Parameter Method Limit 89264 89265*% Units
PETROLEUM HYDROCARBONS - ——
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 07-02-91 07-06-91
METHOD GC FID/5030 - -
ag Gasoline 1 2.0 1.6 mg /Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 i
DATE EXTRACTED 06-25-31 06-25-91
DATE ANALYZED 06-26-91 06-26-91
METHOD GC FID/3550 - —
as Diesel 1 ND ND mg/Kg
ag Motor 0il 10 ND ND mg/Kg

i

to achieve an appropriate res
of the instrumentation .

comparable.

Note: This sample was analyzed on 07-02~91 and 07-06-91 in order

ponse within the calibration range
The resulte from both dates were



Client No: 281 Date: 07~12~91
®Client Name: Harding Lawson Associates
NET Pacitic, Inc. NET Log No: 8221 Page: 6
Ref: Carnation-Oakland, Job: 20294.006.02
Descriptor, Lab No. and Results
91062011 91062015
06-20-91 06-20-91
11582 1310
Reporting
Parameter Method Limit B9266 B9267%* Units
PETROLEUM HYDROCARBONS —— -
VOLATILE (SOIL) - —
DILUTION FACTOR * 1 100
DATE ANALYZED 07-02-91 07~02=-91
METHOD GC FID/5030 - -
ap Gasoline 1 ND 350 ng/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 5
PATE EXTRACTED 06-25-91 06-25-91
DATE ANALYZED 06-26-91 06-26~91
METHOD GC FID/3550 - -
as Diesel 1 ND 86 mg/Kg
as Motor Oil 10 ND ND mg/Kg

L2 ]

analysis on thie samp

than diesel.

Note: The positive result for the PETROLEUM HYDROCARBONS as Diesel
le appears to be a lighter hydrocarbon



NET,
0 R 2

Client No: 281

Date: 07-12-91
®Client Name: Harding Lawson Associates
NET Pacltic, inc. NET Log No: 8221 Page: 7
Ref: Carnation-Oakland, Job: 20294.006.02
Descriptor, Lab No. and Results
91062016 91062017
06-20-91 06-20-91
1317 1327
Reporting
Parameter Method Limit 89268** 89269 %%x Units
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 10 1
DATE ANALYZED 07-03-91 07-02-91
METHOD GC FID/5030 - -
as Gasoline 1 180 ND mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE {SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06~25-91 06-25-91
DATE ANALYZED 06-26-91 06~-26-91
METHOD GC FID/3550 - -
as Diesel 1 37 23 mg /Kg
ag Motor 0il 10 22 ND mg/Kg
** Note: The poeitive result for the PETROLEUM HYDROCARBONS as Diesel
analysie on thie sample appears to be a mixture of lighter

and heavier hydrocarbone than diesel.

*** Note: The positive result for the PETROLEUM HYDROCARBONS as Diesel
analysis on thie sample appears to be a lighter hydrocarbon

than diesel.
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Client No: 281

Date: 07-12-91
¥ Client Name: Harding Lawson Associates
NET Paciflc, Inc. NET Log No: 8221 Page: 8
Ref: Carnation-Oakland, Job: 20294.006.02
Descriptor, Lab No. and Results
21062012 91062013
06-20~91 06-20~91
1253 1303
Reporting
Parameter Method Limit 89270 89271 %% Units
Oil & Grease(Total) EPAS071 50 150 330 mg/Kg
0il & Greasa(Non-Polar) SMS5520EF 50 120 250 mg/Kg
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) -— -
DILUTION FACTOR * 100 1,000
DATE ANALYZED 07-02-91 07~02-91
METHOD GC FID/5030 - -
as Gagoline 1 600 1,900 mg/Kg
PETROLEUM HYDROCARBONS - ——
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 10 10
DATE EXTRACTED 06-25-51 06~25-91
DATE ANALYZED 06-26-91 06-26~91
METHOD GC FID/3550 - -
as Diesel 1 15 170 mg/Kg
as Motor 0il 10 ND ND mg /Kg

"N

Note: The positive result for the PETROLEUM HYDROCARBONS as Diesel

analyeis on this sample appears to be a lighter hydrocarbon

than diesel.
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Client No: 281 Date: 07-12-91
. ¥ Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8221 Page: 9

Ref: Carnation-Oakland, Job: 20294,006.02

Descriptor, Lab No. and Results

91062018 91062019

06-20-91 06-20-91

1400 1410

Reporting

Paramater Metheod Limit 89272 89273 Units
Oil & Grease{Total) EPASO71 50 85 280 mg/Kg
Oil & Grease(Non-Polar) SM5520EF 50 81 160 mg/Kg
METHOD 8080
DATE EXTRACTED 06-24-91 06-24-91
DATE ANALYZED 06-25-91 06~25-91
DILUTION FACTOR * 1 1
POLYCHLORINATED BIPHENYLS - -
Aroclor 1016 100 ND ND ug/Kg
Arocler 1221 500 ND ND ug/Kg
Aroclor 1232 200 KD ND ug/Kg
Aroclor 1242 100 ND ND ug/Kg
Aroclor 1248 100 ND ND ug/Kg
Aroclor 1254 50 ND ND ug/Kg
Aroclor 1260 50 ND ND ug/Kg
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Client No:

NET Pacific, Inc. NET Log No:

281

8221

Date:

"®cClient Name: Harding Lawson Associates

Page:

07-12-91

10

Ref: Carnation-Oakland, Job: 20294,006.02

Descriptor, Lab No. and Results

91062020

06-20-91

1421

Reporting

Parameter Method Limit 89274 Units
METHOD 8080
DATE EXTRRCTED 06~24-91
DATE ANALYZED 06-25-91
DILUTION FACTOR * 1
POLYCHLORINATED BIPHENYLS -
Aroclor 1016 100 ND ug/Kg
Aroclor 1221 500 ND ug/Kg
Aroclor 1232 200 ND ug/Kg
Aroclor 1242 100 ND ug/Kg
Aroclor 1248 100 ND ug/Kg
Aroclor 1254 50 ND ug/Kg
Aroclor 1260 50 KD ug/Kg



Client Acct: 281 Date: 07-12-9)
®Client Name: Harding Lawson Associates Page: 11
NET Pacific, Inc. NET Log No: 8221

Ref: Carnation-Oakland, Job: 20294.008.02

QUALITY CONTROL DATA
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Cal Verf Duplicate
Reporting Stand ¥ Blank Spike % Spike %
Parameter Limits Units Recovery Data Recovery Recovery RPD
Aroclor 1254 50 ug/Kg 8% ND 88 91 3.4
O&G (Total) 50 mg/Kg 107 ND 97 105 7.9
O&G (Non~Polar) 50 mg/Kg B6 ND N/A N/A N/A
O&G{Total) 50 mg/Kg 95 ND 105 106 <1
O&G (Non-Polar) 50 mg/Kg 90 ND N/A N/a K/a
Diesel 1 mg/Kg 112 ND 66 65 1.5
Motor 0il 10 mg/Kg 105 ND N/A N/A N/A
Gasoline 1 mg/Kg 108 ND 88 89 1.7
Gasoline 1 mg/Kg 109 ND 105 97 7.9
Gasoline 1 mg/Kg 91 ND 88 86 8.6

COMMENT: Blank Results were ND on other analytes tested.
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NET Pacitic, Inc. KEY TO ABBREVIATIONS and METHOD REFERENCES

<

: Less than; When appearing in results column indicates analyte
not detected at the value following. This datum supercedes
the listed Reporting Limit.

: Reporting Limits are a function of the dilution factor for any
given sample. To obtain the actual reporting limits for this
sample, multiply the stated Reporting Limits by the dilution
factor (but do not multiply reported values).

Icvs : Initial Calibration Verification Standard (External Standard),

mean : Average; sum of measurements divided by number of measurements.

ng/Kg (ppm) : Concentration in units of milligrams of analyte per kilogram of sample,
(parts per million).

og/L ¢ Concentration in units of milligrams of analyte per liter of sample.

wL/L/hr : Milliliters per liter per hour.

MPN/100 mL : Most probable number of bacteria per one hundred milliliters of sample.

N/A : Not applicable.

NA : Not analyzed.

ND : Not detected; the analyte concentration is less than applicable listed
repoerting limit.

NTU : Nephelometric turbidity units.

RPD : Relative percent difference, 100 [value 1 - Value 2]/mean value.

SNA t Standard not available.

ug/Kg (ppb)

ug/L

-

Concentration in units of micrograms of analyte per kilogram of sample,
(parts per billion).

t Concentration in unite of micrograms of analyte per liter of sample.

umhos/cm t Micromhos per centimeter.

Method References

Methods 100 through 493: see "Methods for Chemical Analysis of Water

Methods 601 through 625: see "Guidelines Establishing Test Procedures
for the Analysis of Pollutants"™ U.S. EPA, 40 CFR, Part 136, rev. 1988.

Methods 1000 through 9999: see "Test Methods for Evaluating Solid
Waste", U.S. EPA SW-846, 3rd edition, 1986.

SM: see "Standard Methods for the Examination of Water & Wastewater,
17th Edition, APHA, 1989,
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NATIONAL 433 Tescon! Girele
ENVIRONMENTAL S
o TESTING, INC. F:x':((m?)) 526-9623

Bruce Sheibach

Harding Lawson Associates
200 Rush Landing

Novato, CA 94947

Client Reference Information

Carnation-Oakland, 20294,006.02

Sample analysis in support of the
and results are presented on foll

"Key to Abbreviatione" for definition of terms.

Date: 07-16-91

NET Client Acct No: 281
NET Pacific Log No: 8279
Received: 06-25-%1 0800

project referenced above has been completed
owing pages. FPlease refer to the enclosed
Should you have questions

ragarding procedures or results, please feel welcome to contact Client

Services.

Approved by:

Jules Skamarack
Laboratory Manager

JS:ret
Enclosure(s)
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] Client No: 281 Date: 07-16-91
¥ Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8279 Page: 2
Ref: Carnation-Oakland, 20294,006.02
Descriptor, Lab No. and Results
91062103 91062104
06-21~-%1 06-21-91
0912 0927
Repeorting
Parameter Method Limjt 89573 89574 Units
Oil & Grease{Total) EPA9071 50 ND ND mg/Kg
Oil & Grease(Non-Polar) SMES20EF 50 ND ND mg/Kg
PETROLEUM HYDROCARBONS i -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 07-03-91 07-03-91
METHOD GC FID/5030 — -
ag Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-26~91 06-26=-91
DATE ANALYZED 06-28-91 06-28-91
METHOD GC FID/3550 - -
a8 Diesel 1 ND ND mg/Kg
as Motor 0il 10 ND ND mg/Kg
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i] Client No: 281 Date: ©07-16-%1
¥ Client Name: Harding Lawson Associstes
NET Pacific, inc. NET Log No: 8279 Page: 3
Ref: Carnation-Oakland, 202%4,006.02
Descriptor, Lab No. and Results
91062108 91062109
06-21-91 06-21-91
1042 1057
Reporting
Parameter Methed Limit 89575*+* B9576*% Unitse
0il & Grease(Total) EPA9071 $0 57 ND mg/Kg
O0il & Greaase(Non-Polar) SM5520EF 50 ND ND mg /Kg
PETROLEUM BYDROCARBONS —— -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 200
DATE ANALYZED 07-03-51 07-03-91
METHOD GC FIDP/5030 - -
as Gasoline 1 ND 820 mg /Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - ——
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-26-91 06-26-91
DATE ANALYZED 06-28-91 06-28-91
METHOD GC FID/3550 - -
ap Dieamel 1 17 65 mg/Kg
as Motor 04l 10 25 34 mg/Kg

** Note: The positive result for the PETROLEUM HYDROCARBONS as Diesel
analysis on this sample appears to be a mixture of lighter
hydrocarbon and tranformer oil.
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hydrocarbon and tranformer oil.

Client No: 281 Date: 07-16-91
' ®Client Name: Harding Lawson Associates
NET Pacitic, inc. NET Log No: 8279 Page: 4
Ref: Carnation-Oakland, 20294,006.02
Descriptor, Lab No. and Results
91SB1655 91581610
06-21-91 06-21-91
Reporting
Parameter Method Limit 8957 7% 89578%» Unite
Oil & Grease(Total) EPAS071 50 130 250 mg/Kg
0il & Grease(Non-Polar) SMS5520EF 50 130 240 mg /Kg
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 200 500
DATE ANALYZED 07-03-91 07-03-91
METHOD GC FID/5030 - -
as Gamoline 1 550 6,400 mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR +* 5 20
DATE EXTRACTED 06~-26-91 06-26-91
DATE ANALYZED 06-30-91 06-30~-91
METHOD GC FID/3550 - -
as Diesel 1 21 940 mg/Kg
as Motor ©il 10 ND 280 mg/Kg
** Note: The positive result for the PETROLEUM HYDROCARBONS as Diesel
analysis on this sample appears to be a mixture of lighter
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Client No: 281 Date: 07-16~-91
¥ Client Name: Harding Lawson Associates
NET Pacitic, Inc. NET Log No: 8279 Page: §
Ref: Carnation-Oakland, 20294,006.02
Descriptor, Lab No. and Results
91062101 91062102
06-21-91 06-21-91
0730 0800
Reporting
Parameter Method Limit 89598 89599»* Units
Oil & Grease(Total) EPA9071 50 160 380 mg/Kg
Oil & Grease(Non-Polar) SMEB20EF 50 140 370 mg/Kg
Lead 6010 20 42 27 mg/Kg
PETROLEUM HYDROCARBONS — -
VOLATILE (SOIL) - -
PILUTION FACTOR * 1 1
DATE ANALYZED 07-03-91 07-03-91
METHOD GC FID/5030 - —
as Gasoline 1 ND 4.5 mg/Kg
METHOD 8020 - -
DILUTION FACTOR * 1 1
DATE ANALYZED 07-03~91 07=-03-91
Benzene 2.5 ND ND ug/Kg
Ethylbenzene 2.5 ND ND ug/Kg
Toluene 2.5 ND ND ug/Kg
Xylenes, total 2.5 ND ND ug/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 5 10
DATE EXTRACTED 06-27-91 06-27-91
DATE ANALYZED 07-02-91 07-02-91
METHOD GC FID/3550 - -
as Diesel 1 ND 120 mg/Kg
as Motor 0Qil 10 88 150 mg/Kg

** Note: The positive result for the PETROLEUM HYDROCARBONS as Gascline
ars to be a heavier hydrocarbon

analysis on this sample appe
than gaecline.



Client HNo: 281 Date: 07-16-91
¥ Client Name: Harding Lawson Associates
NET Pacitic, inc. NET Log No: 8279 Page: 6
Ref: Carnation-Oakland, 20294,013.02
Descriptor, Lab No. and Results
91062105 91062106
06-21-91 06-21-91
0934 0945
Reporting
Parameter Method Limit 89579 89580 Units
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -—
DILUTION FACTOR * 1 1
DATE ANALYZED 07-03-91 07=-03-51
METHOD GC FID/5030 -— -
as Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - —
EXTRACTABLE (SOIL) - -
DILUTION FACTOR + 1 1
DATE EXTRACTED 06-26~51 06-26-91
DATE ANALYZED 06-28-91 06-28-91
METHOD GC FID/3550 —— -
as Diesel b ND ND mg/Kg
a8 Motor 0il 10 ND ND my/Kg
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Client No: 281 Date: 07-16-91
. ®Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8279 Page: 7
Ref: Carnation-Oakland, 20294,006.02
Descriptor, Lab No. and Results
91062107 91062110
06-21-91 06-21-91
1002 1105
Reporting
Parameter Method Limit 89581 89582 Units
PETROLEUM HYDROCARBONS - hathad
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 07=-03-91 07-03-91
METHOD GC FID/5030 - -
as Gasoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-26-91 06-26-91
DATE ANALYZED 06-28-91 06-28-91
METHOD GC FID/3550 - -
as Diesel 1 ND ND mg/Kg
as Motor 0il 10 ND ND ng/Kg



Client No: 281

Date: 07-16-91
®cClient Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8279 Page: 8
Ref: Carnation-oOakland, 20294,006.02
Deacriptor, Lab No. and Results
91062111 91062112
06-21-91 06-21-91
1118 1138
Reporting
Paramater Method Limit 89583 89584 Units
PETROLEUM HYDROCARBONS - —
VOLATILE {SOIL) - -
DILUTION FACTOR +* 1 1
DATE ANALYZED 07~-03~91 07=-03-91
METHOD GC FID/5030 - -
as Gagoline 1 ND ND mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE {SOIL) — —
DILUTION FACTOR * 1 1
DATE EXTRACTED 06-26-91 06-26-91
DATE ANALYZED 06-28-91 06-28=-91
METHOD GC FID/3550 - -
as Diesel 1 ND ND mg/Kg
as Motor 0il 10 ND ND mg/Kg



NETJ, Client No: 281

bate: 07-16-91
¥ Client Name: Harding Lawson Associates
NET Pacitic, Inc. NET Log No: 8279 Page: 9
Ref: Carnation-oOakland, 20294,006,02
Descriptor, Lab No. and Results
915B1613 91sB1621
06-21-91 06-21-91
Reporting
Paramater Method Limit 89585%%=* 89586** Units
PETROLEUM HYDROCARBONS — -
VOLATILE (SOIL) - -
DILUTION FACTOR »* 20 100
DATE ANARLYZED 07-06-91 07-06-%91
METHOD GC FID/S5030 - -
ag Gasoline 1 100 260 mg/Kg
PETROLEUM HYDROCARBONS —— -
EXTRACTABLE (SOIL) —_— -
DILUTION FACTOR ¥ 1 b
DATE EXTRACTED 06-26-91 06-26-91
DATE ANALYZED 06-28-951 06-28-91
METHOD GC FID/3550 - -
as Diesel 1 45 2.8 mg/Kg
as Motor 0il 10 ND ND mg/Kg

*** Note: The positive result for the PETROLEUM HYDROCARBONS as Gasoline

** Notae:

analysie is an unknown hydrocarbon which consists of a singular
peak and lighter hydrocarbons. This sample wag analyzed on 07-03-91
at a 1:1 dilution and 07-06-91 to achieve a result within the

calibration range of the instrument. The results from both dates
were comparable.

The positive result for the PETROLEUM HYDROCARBONS as Diesel
analysis on this sample appears to be a lighter hydrocarbon

than diesel. This sample was analyzed for gasoline on 07-03-91 at
a 1:1 dilution and 07-06-91 to achieve a result within the

calibration range of the instrument. The results from both dates
were comparable.



Client No: 281 Date: 07-16-91
— ® Client Name: Harding Lawson Associates
NET Pacific, Inc. RET Log No: 8279 Page: 10
Ref: Carnation-Oakland, 20294,006.02
Descriptor, Lab No. and Results
918B161S 918B1555
06-21-91 06-21-91
Reporting
Parameter Methed Limit 89587 % 85588 Units
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 200 1
DATE ANALYZED 07-06-91 07~-03-91
METHOD GC FID/5030 - --
as Gagoline 1 1,900 ND mg/Kg
PETROLEUM HYDROCARBONS - -
EXTRACTABLE (SOIL) - -
DILUTION FRCTOR * 1 1
DATE EXTRACTED 06-26-91 06-26-91
DATE ANALYZED 06-28-51 06-28-91
METHOD GC FID/3550 - -—
as Diegel 1 59 ND mg/Kg
as Motor 0Oil 10 44 ND ng /Ky

** Note: The positive result for the PETROLEUM HYDROCARBONS as Diesel

analyeis on thie sample appears to be a mixture of lighter
hydrocarbons and transformer oil. This sample was analyzed for
gasoline on 07~03-91 at a 1:50 dilution and 07-06-91 to achieve
a result within the calibration range of the instrument. The
regults from both dates were comparable.



Client No: 281 Date: 07-16-91
—— ® Cclient Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8279 Page: 11
Ref: Carnation-Oakland, 20294,006.02
Descriptor, Lab No. and Results
91881510 915B1513
06-21-91 06-21-91
Reporting
Parameter Method Limit B9589#** 89590 Units
PETROLEUM HYDROCARBONS - ——
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1
DATE ANALYZED 07-03-91 07-03~91
METHOD GC FID/5030 — —
a8 Gapoline 1 3.2 ND mg/Kg
PETROLEUM HYDROCARBONS - ——
EXTRACTABLE (SOIL) - -
DILUTION FACTOR ¥ 1 1
DATE EXTRACTED 06-26-91 06~26~91
DATE ANALYZED 06-28-91 06-28-91
METHOD GC FID/3550 - —
as Diesal 1 57 ND ng/Kg
as Motor 0il 10 45 ND mg/Kg

** Note: The positive result for the PETROL
analyeie on this sample appears t
hydrocarbons and transformer oil,

EUM HYDROCARBONS as Diesel
© be a mixture of lighter



Client No: 281 Date: 07-16-91
. ¥ Client Name: Harding Lawson Associates
NET Pacitic, inc. NET Log No: 8279 Page: 12
Ref: Carnation-Oakland, 20294,006.02
Descriptor, Lab Nco. and Results
915B1515 91581521
06-21-91 06-21-91
Reporting
Parameter Method Limit 89591 85592 Units
PETROLEUM HYDROCARBONS - —
VOLATILE (SOIL) -— -
DILUTION FACTOR * 1l 1
DATE ANALYZED 07-06-51 07-03-91
METHOD GC FID/5030 - ——
ap Gasoline 1 ND WD mg/Kg
PETROLEUM HYDROCARHONS — —
EXTRACTABLE (SOIL) - -
DILUTION FACTOR * 1 1
DATE EXTRACTED 06~26-91 06-26~91
DATE ANALYZED 06-28-91 06-28-91
METHOD GC FID/3550 - -
as Diesel 1 ND ND mg/Kg
as Motor 0il 10 ND ND mg /Ky



Client No: 281 Date: 07-16-91
i ! Client Name: Harding Lawson Associates
NET Pagific, Inc. NET Log No: 8279 Page: 13
Ref: carnation-Oakland, 20294,006.02
Degscriptor, Lab No. and Results
915B1765 91SB1710
06-21-951 06-21-91
Reporting
Parameter Method Limit B9593 %%+ 89594 %+ Unite
PETROLEUM HYDROCARBONS - -
VOLATILE (SOIL) - -
DILUTION FACTOR * 1 1000
DATE ANALYZED 07=-09-91 07-06=-91
METHOD GC FID/5030 - -
as Gagoline 1 1.1 10,000 mg/Kg
PETROLEUM HYDROCARBONS - —
EXTRACTABLE (SOIL) - —
DILUTION FACTOR * 5 100
DATE EXTRACTED 06-27-91 06-27-91
DATE ANALYZED 06-30-91 06~30-91
METHOD GC ¥FID/3550 —— -
as Diesgel 1 110 810 mg/Kg
as Motor Oil 10 80 ND mg/Kg

*#* Note: This sample was analyzed for gasoline on 07-03-91 at a 1:100

dilution , 07-06-91 at a 1:10 dilution and 07-09=-91 %to achieve &

result within the calibration range of the instrument. The results
from the three dates were comparable.

** Note: The positive result for the PETROLEUM HYDROCARBONS a8 Diese]l
analysis on this sample appears to be a lighter hydrocarbon
than diesel. This sample wae analyzed for gasoline on 07-03-91 at a
1:200 dilution and 07-06-91 to achieve a result within the

calibration range of the instrument. The results from both dates
were comparable.



Client No: 281 Date: 07-16-91
, ®Client Name: Harding Lawson Associates
NET Pacific, Inc. NET Log No: 8279 Page: 14
Ref: Carnation-Oakland, 20294,006.02
Deascriptor, Lab No. and Results
§1581713 91sB1715
06~-21-91 06-21-91
Reporting
Parameter Method Limit 89595+* B95g6** Unite
PETROLEUM HYDROCARBONS -— -
VOLATILE {SOIL) - -
DILUTION FACTOR * 50 100
DATE ANALYZED 07~03-91 07-03-91
METHOD GC FID/5030 — -
as Gascline 1 88 130 mg/Kg
PETROLEUM HYDROCARBONS - -—
EXTRACTABLE (SOIL) —_ -
DILUTION FACTOR * 1 5
DATE EXTRACTED 06-27-91 06-27-91
DATE ANALYZED 06-30-91 06-30-91
METHOD GC FID/3550 —— -
a8 Diesel 1 45 130 mg/Kg
48 Motor 0il 10 37 69 mg/Kg

** Note: The positive result for the PETROLEUM HYDROCARBONS as Diesel

analysis on this sample a

than diesel.

ppears to be a lighter hydrocarbon



NET.

Client WNo: 281 Date:
- ¥Client Name: Harding Lawson Associates
NET Pacitic, Inc. NET Log No: 8279 Page:

07-16~91

15

Ref: Carnation-Oakland, 20294,006.02

Descriptor, Lab

No. and Results

91SB1721
06-21-91
Reporting
Parameter Method Limit 89597*x% Units
PETROLEUM HYDROCARBONS -
VOLATILE (SOIL) -
DILUTION FACTOR * 1
DATE ANALYZED 07-09-91
METHOD GC FID/5030 -
as Gasoline 1 ND mg/Kg
PETROLEUM HYDROCARBONS ——
EXTRACTABLE (SOIL) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-27-91
DATE ANALYZED 06-30-91
METHOD GC FID/3550 -
as Diesel 1 ND mg/Kg
as Motor 0il 10 ND mg/Kg

L4

Note: This sample was analyzed for gasoline on 07-03~-91 at a 1:20 dilution

and 07-06-91 at a 1:10 dilution and 07-09-91 to achieve a result
within the calibration range of the instrument. The results from the

three dates were comparable.



Client Acct: 281 Date:
& Client Name: Harding Lawson Associates Page:
NET Pacific, Inc. NET Log No: 8279

07-15-91
16

Ref: Carnation-Oakland, 20294,006.02

QUALITY CONTROL DATA

COMMENT: Blank Results were ND on other analytes tested.

Cal Vverf Duplicate
Reporting Stand % Blank Spike % Spike %
Parameter Limits Units Recovery Data Recovery Recovery RPD
Lead 20 mng/Kg 105 NP S5 83 19
0O&G (Total} 80 mg/Kg 95 ND 105 106 <1
O&G(Non-Polar) 50 mg/Kg 90 ND N/Aa N/Aa R/A
O&G (Total) 50 mg/Kg 88 ND 104 125 18
O&G (Non~Polar) 50 mg/Kg 81 ND N/A N/A N/A
Diemel 1 mg/Kg 102 ND 75 77 2.5
Motor 041l 10 mg/Kg 98 ND N/A N/A N/A
Gasoline i mg/Kg 109 ND 105 97 7.9
Gasoline 1 mg/Kg 109 ND 101 102 1.0



NET Pacific, Inc.

KEY TO ABBREVIATIONS and METHOD REFERENCES

< :

ICvs

-l

mean b4

"

rg/Kg (ppm)

mg/L
mL/L/hr :

MPN/100 mL

N/A
RA

KD

KTU

”

RPD

SHA

vg/Kg (ppb)

ug/L
umhosfecm H

.

Lees than; When appearing in results column indicates analyte
not detected at the value following. This datum supercedes
the listed Reporting Limit.

Reporting Limits are a function of the dilution factor for any
given sample. To obtain the actual reporting limits for this
sample, multiply the stated Reporting Limitse by the dilutioen
factor (but do not multiply reported values).

Initial Calibration Verification Standard (External Standard).
Average; sum of measurements divided by number of measurements.

Concentration in units of milligrams of analyte per kilegram of sample,
(parts per million).

Concentration in units of milligrams of analyte rer liter of sample.
Milliliters per liter per hour.

Most probable number of bacteria per one hundred milliliters of sample.
Not applicable.

Not analyzed.

Not detected; the analyte concentration is less than applicable listed
reporting limit.

Nephelometric turbidity units.
Relative percent difference, 100 [Value 1 - Value 2)/mean value.
Standard not available.

Concentration in units of micrograms of analyte per kilogram of sample,
{parts per billion}).

Concentration in units of micrograms of analyte per liter of sample.

Micromhos prer centimeter.

Mathod References

Methods 100 through 493: see "Methods for Chemical Analysis of Water

& Waﬂtea", U.S. EP.A' 600/4-79-020, rev. 1983.

Methods 601 through €625: see "Guidelines Establishing Test Procedures

for the Analysis of Pollutants™ U.S. EPA, 40 CFR, Part 136, rev. 1988.

Methods 1000 through 9999: see "Test Methods for Evaluating Solid

Waste™, U.S. EPA SW-846, 3rd edition, 1985.

SM: see "Standard Methods for the Examination of Water & Wastewater,
17th Edition, APHA, 1989,



NET Pacific, Inc.
NATIONAL 435 Tesconi Circle
. o ENV[ RONMENTAL Santa Rosa, CA 95401
Tel: (707) 526-7200

I j © TESTING, INC. Fax: (707) 526-9623
I -
'Ja_ 91 93 33
l Bruce Scheibach Date: 07-24-91

Harding Lawson Associates NET Client Acct. No: 281

200 Rush Landing NET Pacific Log No: 8451

Novato, CA 94947 Received: 07-03-91 1650

Client Reference Information

Carnation-Oakland, 20294,006.02

Sample analysis in support of the project referenced above has been completed
and results are presented on following pages. Please refer to the enclosed
"Key to Abbreviations" for definition of terms. Should you have questions

regarding procedures or results, please feel welcome to contact Client
Services.

Approved by:

les Skamarack
Laboratory Manager

Enclosure(s)



N E f i client Acct: 261

®Client Name: Harding Lawson Associates

NET PacHic, Inc. NET Log No: 8451

Date: 07-24-%1
Page: 2

Ref: Carnation-Qakland, 20294,006.02

SAMPLE DESCRIPTION: 91062013 06-20-91 1303
LAB Job No: (-90767 )

Reporting

Parameter Method Limit Results Units
METHOD 8080
DATE EXTRACTED 07-~09-91
DATE ANALYZED ' 07-16-91
DILUTION FACTOR +* 1

" POLYCHLORINATED BIPHZNYLS -
Aroclor 1016 100 ND ug/Kg
Aroclor 1221 500 ND ug/Kg
Aroclor 1232 200 ND ug/Kg
Aroclor 1242 . 100 ND ug/Kg
Aroclor 1248 . 100 ND ug/Kg
Aroclor 1254 50 100 ug/Kg
Aroclor 1260 50 ND ug/Kg



Client Acct: 281 bate: 07-195-91
"W&Client Name: Harding Lawson Associates Page: 3
NET Pacific, Inc, NET Log No: 8451

Ref: Carnation-oOakland, 20254,006.02

QUALITY CONTROL DATA

Cal Verf Duplicate
Reporting Stand % Blank Spike % Spike %
Parameter Limits Units Recovery Data Recovery Recovery RPD
Aroclor 1254 50 ug/Kg 75 KD 73 65 12



”

ug/Rg (ppb)

ug/L
umhos/cm H

NET Paciic, Inc. KEY TO ABBREVIATIONS and METHOD REFERENCES
< : Less than; When appearing in results column indicates analyte
not detected at the value following. This datum supercedes
the listed Reporting Limit.
» :* Reporting Limits are a function of the dilution factor for any
given sample. To obtain the actual reporting limits for this
sample, multiply the stated Reporting Limits by the dilution
factor (but do not multiply reported values).
Icvs ¢ Initial Calibration Verification Standard (External Standard).
mean : Average; sum of measurements divided by number of measurementsg.
mg/Kg (ppm) : Concentration in units of milligrams of analyte per kilogram of sample,
(parts per million).
mg/L : Concentration in units of milligrams of analyte ver liter of sample.
mL/L/hr ¢ Milliliters per liter per hour.
MPN/100 mL : Most probable number of bacteria per one hundred milliliters of sample.
N/A : Not applicable.
NA ¢ Not analyzed.
ND : Not'detected; the analyte concentration is less than applicable listed
reporting limit.
NTU : Nephelometric turbidity units.
RPD : Relative percent difference, 100 [Value 1 - Value 2)/mean value.
SNA ¢ Standard not available.

Concentration in units of micrograms of analyte per kilogram of sample,
(parts per billion).

Concentration in units of micrograms of analyte per liter of sample.

Micromhos per centimeter.

Method References

Methods 100 through 493: see "Methods for Chemical Analysis of Water

& Wastes", U.S. EPA, 600/4-79-020, rev. 1983.

Methods 601 through €25: see "Guidelines Establishing Test Procedures

for the Analysis of Pollutants™ U.S. EPA, 40 CFR, Part 136, rev. 1988.

Methods 1000 through 9999: see "Test Methods for Evaluating Solid

Waste"”, U.S. EPA SW-846, 3rd edition, 1986.

EM: see "Standard Methods for the Examination of Water & Wastewater,
17th Edition, APHA, 1989.
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NATIONAL 435 Toseon Ovele
ENVIRONMENTAL :a:ta_,::s’:é;?:f;m
jo TESTING, INC. F:x';(('m'f)) 526-9623

Bruce Scheibach

Harding Lawson Associates
200 Rush Landing

Novato, CA 94947

Client Referaence Information

Date: 07-16-91

NET Client Acct. No: 281
RET Pacific Log No: 8296
Received: 06-25~91 1752

Carnation-Oakland, Job: 20294,007.02

Sample analysis in support of the project referenced above has been completed
and results are presented on following pages. Please refer to the enclosed
"Key to Abbreviations" for definition of terms. Should you have questions

regarding procedures or results,
Services.

Approved by:

Jules Skamarack
Laboratory Manager

Enclogure(s)

pPlease feel welcome to contact Client
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Client Acct: 281

NET Pacific, Ing.

NET Log No: 8296

®Client Name: Harding Lawson Associates

Date: 07-16-951
Page; 2

Ref: Carnation-Oakland, Job: 20294,007.02

SAMPLE DESCRIPTION: 91062501 06-25-51 0930
LAB Job No: (-89669 )
Reporting

Parameter Method Limit Results Units
0il & Grease(Total) EPA9070 5 ND mg/L
Oil & Grease(Non-Polar) SMS520BF 5§ ND mg/L
PETROLEUM HYDROCARBONS —
VOLATILE (WATER) -

DILUTION FACTOR » 1

DATE ANALYZED 07-08-91

METHOD GC FID/5030 -

as Gasoline 0.05 ND mg/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE (WATER) -

DILUTION FACTOR * 1

DATE EXTRACTED 06~-28-91

DATE ANALYZED 07-02-91

METHOD GC FID/3510 -

as Diesel 0.05 ND mg/L

as Motor 0il 0.5 ND mg/L
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) Client Acct: 281 Date: 07-16-91
W@ ®Client Name: Harding Lawson Associates Page: 3
NET Pacific, Inc. NET Log No: 8296

Ref: Carnation-Oakland, Job: 20294,007.02

SAMPLE DESCRIPTION: 91062501 06-25-91 0930
LAB Job No: (-89669 )

Reporting
Parameter Method Limit Results Units
METHOD 8240
DATE ANALYZED 07-02-91
DILUTION FACTOR * 1
Acetone 10 ND ug/L
Benzene 5.0 ND ug/L
Bromodichloromethane 5.0 ND ug/L
Bromoform 5.0 ND ug/L
Bromomethane 5.0 ND ug/L
2=Butanone 10 ND ug/L
Carbon Disulfide 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
Chlorobenzene 5.0 ND ug/L
Chloroathane 5.0 ND ug/L
2-Chloroethyl Vinyl Ether 10 KD ug/L
Chloroform 5.0 ND ug/L
Chloromethane 5.0 ND ug/L
Dibromochloromethane 5.0 ND ug/L
1,2~Dichlorobenzene 6.0 ND ug/L
1,3~Dichlorobenzene 6.0 ND ug/L
1,4~Dichlorobenzene 6.0 ND ug/L
1,1-Dichlorcethane 5.0 ND ug/L
1,2-Dichloroethane 5.0 ND ug/L
1,1-Dichloroethene 5.0 ND ug/L
trane~1,2-Dichlorcethene 5.0 ND ug/L
i,2-Dichloropropane 5.0 ND ug/L
cis-1,3-Dichloropropene 5.0 ND ug/L
trane-1,3-Dichloropropene 5.0 ND ug/L
Ethylbenzene 5.0 ND ug/L
2-Hexanone 10 ND ug/L
Methylene Chloride 5.0 ND ug/L
4-Methyl-2-paentancne 1 ND ug/L
Styrene 5.0 KD ug/L
1,1,2,2-Tetrachloroethane 5.0 ND ug/L
Tetrachloroethene 5.0 ND ug/L
Toluene 5.0 ND ug/L
1,1,1-Trichloroethane 5.0 ND ug/L
1,1,2-Trichlorcethane 5.0 ND ug/L
Trichloroethene 5.0 ND ug/L
Trichlorofluoromethane 5.0 ND ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5.0 ND ug/L
Xylenes, total 5.0 ND ug/L
SURROGATE RESULTS -
Toluene~ds 95 % Rec.
Bromofluorobenzene 92 % Rec.
1,2-Dichloroethane-d4 85 % Rec.



g Client Acct:
®Client Name:
NET Paclfic, Inc. NET Log No:

281

Harding Lawson Associates

8296

Date: 07-16-%1
Page: 4

Ref: Carnation-Oakland, Job: 20294,007.02

SAMPLE DESCRIPTION: 91062502 06-25-91 1000
LAB Job No: (-89670 )
Reporting

Parameter Method Limit Results Units
0il & Grease(Total) EPAS070 5 ND mg/L
0il & Grease(Non-Polar) SMS5520BF 5 ND mg/L
PETROLEUM HYDROCARBONS ——
VOLATILE (WATER) -

DILUTION FACTOR * 1

DATE ANALYZED 07-08-91

METHOD GC FID/5030 -

as Gasoline 0.05 ND mg/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE {WATER) -

DILUTION FACTOR * 1

DATE EXTRACTED 06-28-91

DATE ANALYZED 07-02-91

METHOD GC FID/3510 -

as Diesel 0.05 ND mg/L

as Motor 0il 0.5 KD mg/L



F4 Client Acct: 281
®Client Name: Harding Lawson Associates

Date: 07-16-9]

Page: §
NET Pacific, ing. NET Log No:
Ref: Carnation-Oakland, Job: 20294,007.02
SAMPLE DESCRIPTION: 91062502
LAB Job No: (-89670 )
Reporting

Parameter Units
METHOD 8240

DATE ANALYZED

DILUTION FACTOR * 1

Acetone 10 ND ug/L
Banzene 5.0 ND ug/L
Bromedichloromethane 5.0 ND ug/L
Bromoform 5.0 ND ug/L
Bromomethane 5.0 ND ug/L
2=Butancne 10 ND ug/L
Carbon Disulfide 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
Chlorobenzene 5.0 ND ug/L
Chlorcethane 5.0 ND ug/L
2-Chloroethyl Vinyl Ether 10 ND ug/L
Chloroform 5.0 ND ug/L
Chloromethane 5.0 ND ug/L
Dibromochloromethane 5.0 KD ug/L
1,2-Dichlorobenzene 6.0 ND ug/L
1,3-Dichlorobenzene 6.0 ND ug/L
1,4~-Dichlorobenzene 6.0 ND ug/L
1,1-bichloroethane 5.0 ND ug/L
1,2-Dichloroethane 5.0 ND ug/L
1,1-dDichloroethene 5.0 ND ug/L
trane-1,2-Dichloroethene 5.0 ND ug/L
1,2-Dichloropropane 5.0 ND ug/L
cis-1,3-Dichloropropene 5.0 ND ug/L
trane-1,3-Dichloropropene 5.0 RD ug/L
Ethylbenzene 5.0 ND ug/L
2-Hexanone i0 ND ug/L
Methylene Chloride 5.0 ND ug/L
4-Methyl-2-pentancne 10 ND ug/L
Styrene 5.0 ND ug/L
1,1,2,2-Tetrachloroethane 5.0 ND ug/L
Tetrachloroethene 5.0 ND ug/L
Toluene 5.0 ND ug/L
1,1,1-Trichloroethane 5.0 ND ug/L
1,1,2-Trichloroethane 5.0 KD ug/L
Trichloroethene 5.0 ND ug/L
Trichlorofluoromethane 5.0 ND ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5.0 ND ug/L
Xylenaes, total .0 ND ug/L
SURROGATE RESULTS -

Toluene-ds 97 % Rec,
Bromofluorobanzene 101 % Rec,
1,2~Dichloroethane-d4 92 & Rec.



Client Acct: 281

® Client Name: Harding Lawson Associates

Date: 07-16~91

. Page: 6
NET Pacilic, Inc. NET Log No: 8296
Ref: Carnation-Oakland, Job: 20294,007.02
SAMPLE DESCRIPTION: 91062506 06-25-91 1315
LAB Job No: (-89671 )
Reporting
Parameter Method Limit Results Units
Oil & Grease(Total) EPAS070 5 ND mg/L
0il & Grease(Non-Polar) SMES20BF 5§ ND mg/L
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1
DATE ANALYZED 07-02-91
METHOD GC FID/5030 -
ap Gasoline 0.05 ND mg/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE (WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-28=-91
DATE ANALYZED 07-02-91
METHOD GC FID/3510 -
ag Diesgel 0.05 ND mg/L
as Motor 0Oil 0.5 ND mg /L



R A A N IR wr ) w % uME B W A s W

N E ; i Client Acct: 281 Date: 07-16-91

¥ client Name: Harding Lawsen Associates Page: 7
NET Pacitic, Inc. NET Log No: 8296

Ref: Carnation-Oakland, Job: 20294,007.02

SAMPLE DESCRIPTION: 91062506 06-25-91 1315
LAB Job No: (-89671 )

Reporting
Parameter Method Limit Resulte Unite
METHOD 8240
DATE ANALYZED 07-03-91
DILUTION FACTOR * 1
Acetone 10 ND ug/L
Benzene 5.0 ND ug/L
Bromodichloromethane 5.0 ND ug/L
Bromoform 5.0 ND ug/L
Bromomethane 5.0 ND ug/L
2~Butanone 10 ND ug/L
Carbon Disulficde 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
Chlorobenzene 5.0 ND ug/L
Chloroethane 5.0 ND ug/L
2~=Chlorcethyl Vinyl Ether 10 ND ug/L
Chloroform 5.0 ND ug/L
Chloromethane 5.0 ND ug/L
Dibromochloromethane 5.0 ND ug/L
1,2-pichlorobenzene 6.0 ND ug/L
1,3-bichlorobenzene 6.0 ND ug/L
l,4-Dichlorobenzene 6.0 ND ug/L
l,1-Dichloroethane 5.0 ND ug/L
1,2-Dichlorcethane 5.0 ND ug/L
1,1-pichlorcethene 5.0 ND ug/L
trans-1,2-Dichloroethene 5.0 ND ug/L
1,2-Dichloropropane 5.0 ND ug/L
cis-1,3=-Dichloropropene 5.0 ND ug/L
trans-1,3-Dichloropropene 5.0 ND ug/L
Ethylbenzene 5.0 ND ug/L
2-Hexanone 10 ND ug/L
Methylene Chloride 5.0 KD ug/L
4-Methyl-2-paentanone 10 ND ug/L
Styrene 5.0 ND ug/L
1,1,2,2~Tetrachloroethane 5.0 ND ug/L
Tetrachloroethene 5.0 ND ug/L
Toluene 5.0 ND ug/L
1,1,1-Trichloroethane 5.0 ND ug/L
1,1,2-Trichloroethane 5.0 ND ug/L
Trichloroethene 5.0 ND ug/L
Trichlorcfluoromethane 5.0 ND ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5.0 ND ug/L
Xylenes, total 5.0 ND ug/L
SURROGATE RESULTS -
Toluene-38 99 % Rec.
Bromofluorocbenzene 100 % Rec.
1,2-pDichloroethane-d4 105 % Rec.
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Client Acct: 281

®Client Name: Harding Lawson Associates
NET Log No: B82%6

NET Pacltic, inc,

Date: 07-16-91
Page: 8

Ref: Carnation-Oakland, Job: 20294,007.02

SAMPLE DESCRIPTION: 91062509  06-25-91 1445
LAB Job No: (-89672 )

Reporting

Parameter Method Limit Results Unitsg
0il & Grease(Total) EPA9070 5 ND mg/L
0il & Grease(Non-Polar) SM5520BF & ND mg/L
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
PILUTION FACTOR * 1l
DATE ANALYZIED 07-08-91
METHOD GC FID/5030 -
A Gasoline 0.05 ND mg/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE (WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-28-91
DATE ANALYZED 07-02-91
METHOD GC FID/3510 -
a8 Diesel 0.05 ND mg/L
as Motor 0il 0.5 ND mg/L



Client Acct: 281 Date: 07-16-91
¥ Client Name: Harding Lawson Associates Page: 9
NET Paclfic, inc. NET Log No: B296

Ref: Carnation-ODakland, Job: 20294,007.02

SAMPLE DESCRIPTION: 91062509 06-25-91 1445
LAB Job No: (-89672 )

Reporting
Parameter Method Limit Results Units
METHOD B240
DATE ANALYZED 07-03-91

DILUTION FACTOR =* 1

Acetone 10 ND ug/L
Benzene s.0 ND ug/L
Bromodichloromethana 5.0 ND ug/L
Bromoform 5.0 ND ug/L
Bromomethane 5.0 ND ug/L
2-Butanone 10 ND ug/L
Carbon Disulfide 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
Chlorobenzene 5.0 ND ug/L
Chloroethane 5.0 ND ug/L
2-Chloroethyl Vinyl Ether 10 ND ug/L
Chloroform 5.0 ND ug/L
Chloromethane 5.0 ND ug/L
Dibromochloromethane 5.0 ND ug/L
1,2-Dichlorobenzene 6.0 ND ug/L
1,3-Dichlorobenzene 6.0 ND ug/L
1,4-Dichlorobenzene 6.0 ND ug/L
1,1-Dichloroethane 5.0 ND ug/L
1,2-Dichlorcethane 5.0 ND ug/L
1,1-Dichloroethene 5.0 ND ug/L
trans-1,2~Dichlorocethene 5.0 ND ug/L
1,2~Dichloropropane 5.0 ND ug/L
cis-1,3-Dichloropropene 5.0 ND ug/L
trane-1,3-Dichloropropene 5.0 ND ug/L
Ethylbenzene 5.0 ND ug/L
Z-Hexanone 10 ND ug/L
Methylene Chloride 5.0 ND ug/L
4-Methyl-2-pantancne 10 ND ug/L
Styrene 5.0 ND ug/L
1,1,2,2-Tetrachloroethane 5.0 ND ug/L
Tetrachlorcethene 5.0 ND ug/L
Toluene 5.0 ND ug/L
1,1,1-Trichlorocethane 5.0 ND ug/L
1,1,2-Trichloroethane 5.0 ND ug/L
Trichloroethene 5.0 ND ug/L
Trichlorofluorcmethane 5.0 KD ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5.0 ND ug/L
Xylenes, total 5.0 ND ug/L
SURROGATE RESULTS -

Toluene-d8 102 % Rec.
Bromofluorobenzene 104 % Rec.
1,2-Dichloroethane-d4 110 % Rec.
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W:o)ient Name:

Clieant Acct: 281

Date: 07-16~91

Harding Lawson Associates Page: 10
NET Pacilic, Inc. NET Log No: 8296
Ref:; Carnation-Oakland, Job: 20294,007.02
SAMPLE DESCRIPTION: 91062503 06-25-91 1030
LAB Job Nos: (-89792 )
Reporting
Parameter Method Limit Results Unitsa
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) —
DILUTION FACTOR 1
DATE ANALYZED 07-08-91
METHOD GC FID/5030 -
as Gasoline 0.05 ND mg/L
METHOD 602 -
DILUTION FACTOR * 1
DATE ANALYZED 07-08~91
Benzene 0.5 ND ug/L
Ethylbenzene 0.5 ND ug/L
Toluene 0.5 ND ug/L
Xylenes, total 0.5 ND ug/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE {WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-28-91
DATE ANALYZED 07-02-91
METHOD GC FID/3510 -
as Diesel ¢.058 ND mg/L
ap Motor 0il 0.5 ND mg/L



¥¢liaent Name:

Client Acct: 281

Date: 07-16-91

Harding Lawson Associates Page: 11
NET Paclfic, fnc. NET Log No: 8296
Ref: Carnation-Oakland, Job: 20294,007.02
SAMPLE DESCRIPTION: 91062504 06-25-91 1115
LAB Job No: (-89793 )
Reporting
Parameter Method Limit Results Units
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1
DATE ANALYZED 07-08-91
METHOD GC FID/5030 -
ag Gasoline 0.05 ND mg/L
METHOD 602 -
DILUTION FACTOR * 1
DATE ANALYZED 07-08-91
Benzene 0.5 ND wg/L
Ethylbenzene 0.5 ND ug/L
Toluene 0.5 ND ug/L
Xylenes, total 0.5 ND ug/L
PETROLEUM HYDROCARBONS ——
EXTRACTABLE (WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06~-28~91
DATE ANALYZED 07-02~91
METHOD GC FID/3510 —
as Diesel 0.05 ND mg/L
as Motor 0il 0.5 ND mg/L
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Client Acct: 281
®Client Name: Harding Lawson Associates

Date: 07~16~91

Page: 12
NET Pacitic, Inc. NET Log No: 8296
Ref: Carnation-Cakland, Job: 202%4,007.02
SAMPLE DESCRIPTION: 91062505 06-25-91 1230
LAB Job No: (~89794 )
Reporting
Parameter Method Limit Results Units
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1
DATE ANALYZED 07-08-91
METHOD GC FID/5030 -—
as Gasoline 0.05 ND mg/L
METHOD 602 ——
DILUTION FACTOR * i
DATE ANALYZED 07-08-91
Benzene 0.5 ND ug/L
Ethylhenzene 0.5 ND ug/L
Toluene 0.5 ND ug/L
Xylenes, total 0.5 ND ug/L
PETROLEUM HYDROCARBONS —
EXTRACTABLE (WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-28-91
DATE ANALYZED 07-02-91
METHOD GC FID/3510 -
as Diesel 0.05 ND mg/L
as Motor 0il 0.5 ND mg/L



Client Acct: 281 Date: 07-16-91

¥® Client Name: Harding Lawson Associates Page: 13
NET Log No: 8296

NET Pacific, inc.

Ref: Carnation-Oakland, Job: 20294,007.02

SAMPLE DESCRIPTION: 91062512  06-25-91 1600
LAB Job No: (~B9795 )

Reporting
Parameter Method Limit Results Units
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1l
DATE ANALYZED 07-08~51
METHOD GC FID/5030 —
as Gasoline 0.05 ND mg/L
METHCD 602 -
DILUTION FACTOR * 1
DPATE ANALYZED 07-08-91
Benzene 0.5 ND ug/L
Ethylbenzene 0.5 ND ug/L
Toluene 0.5 ND ug/L
Xylenes, total 0.5 ND ug/L
PETROLEUM HYDROCARBONS —
EXTRACTABLE (WATER) —
DILUTION FACTOR * 1
DATE EXTRACTED 06-28-91
DATE ANALYZED Q7-02-91
METHOD GC FID/3510 -
as Dissel 0.05 ND mg/L
as Motor 0il 0.5 ND mg/L



d Client Acet:
® Client Name:

281

Pate: 07-16-91

Harding Lawson Associates Page: 14
NET Pacific, Inc. NET Log No: 8296
Ref: Carnation-Oakland, Job: 20294,007.02
SAMPLE DESCRIPTION: 91062507 06-25-91 1345
LAB Job No: (=-89799 )
Reporting
Parameter Method Limit Results Units
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
PILUTION FACTOR * 1
DATE ANALYZED 07-08-91
METHOD GC FID/5030 -
as Gascline 0.08% ND mg/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE {WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-28-91
DATE ANALYZED 07-02-~91
METHOD GC FID/3510 -
ap Diepel 0.05 ND mg/L
as Motor 0il 0.5 ND mg/L



Client Acct: 281 Date: 07-16-91
® Client Name: Harding Lawson Associates Page: 15
NET Pacific, Inc. NET Log No: 8296

Ref: Carnation-oakland, Job: 20294,007,.02

SAMPLE DESCRIPTION: 91062507 06-25-9]1 1345
LAB Job No: (=~89799 )

Reporting
Paramaeter Method Limit Results Unite
METHOD 8240
DATE ANALYZED 07-03-91
DILUTION FACTOR * 1
Acetone 10 ND ug/L
Benzene 5.0 ND ug/L
Bromodichloromethane 5.0 ND ug/L
Bromoform 5.0 ND ug/L
Bromomethane 5.0 RD ug/L
2-Butanone 10 ND ug/L
Carbon Dipulfide 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
Chlorobenzene 5.0 ND ug/L
Chlorcethane 5.0 ND ug/L
2~Chlorcethyl Vinyl Ether 10 ND ug/L
Chloroform 5.0 ND ug/L
Chloromethane 5.0 ND ug/L
Dibromochloromethane 5.0 ND ug/L
1,2~Dichlorobenzene 6.0 ND ug/L
1,3-Dichlorobenzene 6.0 ND ug/L
1l,4-Dichlorcbenzene 6.0 ND ug/L
1,1-Dichlorocethane 5.0 KD ug/L
1,2~Dichloroethane 5.0 ND ug/L
1,1~Dichloroethene 5.0 ND uwg/L
trans-1,2-Dichloroethene 5.0 ND ug/L
1,2-Dichloropropane 5.0 ND ug/L
cis-1,3-Dichloropropene 5.0 ND ug/L
trans-1,3-Dichloropropene 5.0 ND ug/L
Ethylbenzene 5.0 ND ug/L
2-Hexanone 10 ND ug/L
Methylene Chloride 5.0 ND ug/L
4-Methyl-2-pentanone 10 ND ug/L
Styrene 5.0 ND ug/L
1,1,2,2-Tetrachloroethane 5.0 ND ug/L
Tetrachloroethene 5.0 ND ug/L
Toluene 5.0 ND ug/L
1,1,1-Trichloroethane 5.0 ND ug/L
i,1,2-Trichloroethane 5.0 ND ug/L
Trichloroethene 5.0 ND ug/L
Trichlorcfluoromethane 5.0 ND ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5.0 ND ug/L
Xylenes, total 5.0 ND ug/L
SURROGATE RESULTS -
Toluene-ds 104 % Rec.
Bromofluorobenzene 104 % Rec.
1,2-Dichloroethane-d4 112 % Rec.



Client Acct: 281 Date: 07-16-91
®Client Name: Harding Lawson Associates Page: 16
NET Pacific, Inc. NET Log No: 8296
Ref: Carnation-Oakland, Job: 20294,007.02
SAMPLE DESCRIPTION: 91062508 06-25-91 1418
LAB Job No: (~89800 )
Reporting

Parameter Method Limit Results Units
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -

DILUTION FACTOR * 1

DATE ANALYZED 07-08-91

METHOD GC F1D/5030 -

ag Gasoline 0.05 ND mg/L
FETROLEUM HYDROCAREBONS -
EXTRACTABLE (WATER) -

DILUTION FACTOR * 1

DATE EXTRACTED 06-28-9]

DATE ANALYZED 07-02-91

METHOD GC FID/3510 -

ag Diesel 0.05 ND mg/L

as Motor 0il 0.5 ND mg/L



Client Acct: 281 Date: 07-16-91
& Client Name: Harding Lawson Associates Page: 17
NET Pacitic, Inc. KET Log No: 82%6

Ref: Carnation-Oakland, Job: 20294 (007.02

SAMPLE DESCRIPTION: 91062508 06-25-91 1415
LAB Job No: (-89800 )

Reporting
Parameter Method Limit Results Unite
METHOD 8240
DATE ANALYZED 07-~03-91
DILUTION FACTOR + 1
Acetone 10 ND ug/L
Benzene 5.0 ND ug/L
Bromodichloromethane 5.0 ND ug/L
Bromoform 5.0 ND ug/L
Bromomethane 5.0 ND ug/L
2-Butanone 10 ND ug/L
Carbon Disulfide 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
Chlorobenzene 5.0 KD ug/L
Chleroethane 5.0 ND ug/L
2-Chloroethyl Vinyl Ether 10 ND ug/L
Chloroform 5.0 ND ug/L
Chloromethane 5.0 ND ug/L
Dibromochloromethane 5.0 ND ug/L
1,2-Dichlorobenzene €.0 ND ug/L
1,3-pichlorobenzene 6.0 ND ug/L
1,4-Dichlorobanzene 6.0 ND ug/L
1,1-Dichloroethane 5.0 ND ug/L
1,2-pDichlorcethane 5.0 ND ug/L
1,1-bichlorcethene 5.0 ND ug/L
trans-1,2-Dichloroethene 5.0 ND ug/L
1,2-Dichloropropane 5.0 ND ug/L
cig-1,3-Dichloropropene 5.0 ND ug/L
trane-1,3-Dichloropropene 5.0 ND ug/L
Ethylbenzene 5.0 ND ug/L
2-Hexanone 10 ND ug/L
Methylene Chloride 5.0 ND ug/L
4-Methyl-2-pentanone 10 ND ug/L
Styrene 5.0 ND ug/L
1,1,2,2-Tetrachloroethane 5.0 ND ug/L
Tetrachlorocethene 5.0 ND ug/L
Toluene 5.0 ND ug/L
1,1,1-Trichlorocethane 5.0 ND ug/L
1,1,2-Trichlorcethane 5.0 ND ug/L
Trichlorocethene 5.0 ND ug/L
Trichlorofluoromethane 5.0 ND ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5.0 ND ug/L
Xylenes, total 5.0 ND ug/L
SURROGATE RESULTS -
Toluene-d8 103 % Rec.
Bromofluorobenzene 106 % Rec.
1,2~Dichloroesthane-d4 111 $ Rec.



N EE ,g Client Acct:

281

®Client Name: Harding Lawson Associates

Date: 07-~16-91
Page: 18

NET Pacific, inc. NET Log No: 8296
Ref: Carnation-oOakland, Job: 20294,007,02
SAMPLE DESCRIPTION: 91062510 06-25-91 1515
LAB Job No: (-89805 )
Reporting
Parameter Method Limit Results Units
0il & Grease(Total) EPAS070 5 ND mg/L
Oil & Grease(Non-Polar) SMES520BF S ND mg/L
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1
DATE ANALYZED 07-08-91
METHOD GC FID/5030 —
as Gasoline 0.05 ND mg/L
METHOD 602 -
DILUTION FACTOR * 1
DATE ANALYZED 07-08-51
Benzene 0.5 ND ug/L
Ethylbenzene 0.5 ND ug/L
Toluene 0.5 ND ug/L
Xylenes, total 0.5 ND ug/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE (WATER) -
DILUTION FACTQOR * 1
DATE EXTRACTED 06-28-~91
DATE ANALYZED 07-02~%1
METHOD GC FID/3510 -
ag Diesel 0.05 ND mg/L
as Motor 0il 0.5 ND mg/L



Client Acct: 281 Date: 07-16~-91
® Client Name: Harding Laweon Associates Page: 19
NEY Pacific, Inc. NET Log No: B296

Ref: Carnation-Oakland, Job: 20294,007.02

EAMPLE DESCRIPTION: 91062511 06«25-91 1530
LAB Job No: (-89806 )

Reporting
Parameter Method Limit Results Units
0il & Grease(Total) EPA9070 5 ND ng/L
0il & Grease(Non~Polar) SM5520BF & ND mg/L
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1
DATE ANALYZED 07-08-91
METHOD GC FID/5030 -
a8 Gagoline 0.05 ND ng/L
METHOD 602 -
DILUTICN FACTOR * 1
DATE ANALYZED 07-08-~91
Benzene 0.5 ND ug/L
Ethylbenzene 0.5 ND ug/L
Toluene 0.5 ND ug/L
Xylenes, total 0.5 ND ug/L
PETROLEUM HYDROCARBONS —
EXTRACTABLE (WATER) -
PILUTION FACTOR * 1
DATE EXTRACTED 06-28~91
DATE ANALYZED 07-02-91
METHOD GC FID/3510 -
48 Diegel 0.05 ND mg/L
ag Motor Qil 0.5 ND mg/L



Client Acct: 281

Date: 07=16-91

® Client Name: Harding Lawson Associates Page: 20
NET Pacific, Inc. NET Log No:
Ref: Carnation-Oakland, Job: 20294,007.02
SAMPLE DESCRIPTION: 91062511
LAB Job No: (~89806 )
Reporting

Parameter Units
METHOD 8240

DATE ANALYZED 07~03-91

DILUTION FACTOR * 1

Acetone 10 ND ug/L
Benzene 5.0 ND ug/L
Bromocdichloromethane 5.0 ND ug/L
Bromoform 5.0 ND ug/L
Bromomethane 5.0 ND ug/L
2-Butanone 10 ND ug/L
Carbon Disulfide 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
Chlorobenzene 5.0 ND ug/L
Chloroethane 5.0 ND ug/L
2~Chloroethyl Vinyl Ether 10 ND ug/L
Chloroform 5.0 ND ug/L
Chloromethane 5.0 ND ug/L
Dibromochloromethane 5.0 ND ug/L
1,2=-pichlorobenzene 6.0 ND ug /L
1,3=-Dichlorobenzene 6.0 ND ug/L
1,4-pichlorobenzene 6.0 ND ug/L
1,1-pichlorcethane 5.0 ND ug/L
1,2-Dichloroethane 5.0 ND ug/L
1,1-Dichloroethene 5.0 ND ug/L
trane-1,2-Dichloroethene 5.0 ND ug/L
1,2-Dichloropropane 5.0 ND ug/L
¢is-1,3~-Dichloropropene 5.0 ND ug/L
trane-1,3-Dichloropropene 5.0 KD ug/L
Ethylbenzene 5.0 ND ug/L
2-Hexanone 10 ND ug/L
Methylene Chloride 5.0 ND ug/L
4-Methyl-2-pentanone 10 ND ug/L
Styrene 5.0 ND ug/L
1,1,2,2~Tetrachloroethane 5.0 ND ug/L
Tetrachloroethene 5.0 ND ug/L
Toluene 5.0 ND ug/L
1,1,1-Trichloroethane 5.0 ND ug/L
1,1,2-Trichloroethane 5.0 ND ug/L
Irichloroethene 5.0 ND ug/L
Trichlorofluoromethane 5.0 ND ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5. ND ug/L
Xylenes, total 5. ND ug/L
SURROGATE RESULTS -

Toluene~ds 106 % Rec.
Bromofluorobenzene 107 % Rec.
1,2-Dichloroethane~d4 111 % Rec.



Client Acect: 281 Date: 07~16-91
® Client Name: Harding Lawson Aspociates Page: 21
NET Pacific, Inc. NET Log No: 8296

Ref: Carnation-Oakland, Job: 20294,007.02

EAMPLE DESCRIPTION: 91062513 06-25-91 1630
LAB Job No: (-89824 )

Reporting

Parameter Method Limit Results Units
Oil & Grease(Total) EPA%070 5 ND mg/L
0il & Grease(Non-Polar) SME520BF 5 ND mg/L
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) —

DILUTION FACTOR * 1

DATE ANALYZED 07-08-91

METHOD GC FID/5030 -

as Gasoline 0.05 ND mg/L
PETROLEUM HYDROCARBONS —-
EXTRACTABLE (WATER) -

DILUTION FACTOR * 1

DATE EXTRACTED 06-28~91

DATE ANALYZED 07-02-91

METHOD GC FID/3510 -

as Diesel 0.05 ND mg/L

as Motor 0Oil 0.5 RD mg/L



Client Acct: 281 Date: 07-15-91
® Client Name: Harding Lawson Associates Page: 22
NET Pacific, Inc. NET Log No: 8296

Ref: Carnation-Oakland, Job: 202%4,007.02

QUALITY CONTROL DATA

Cal Verf Duplicate
Reporting Stand % Blank Spike % Spike %

Parameter Limits Unite Recovery Data Recovery Recovery RPD
OLG(Total) 5 mng/L 101 ND 96 101 5.1
0&G (Non-Polar) 5 mg/L 92 ND N/a N/A N/A
O&G (Total) 5 mg/L 98 ND 96 95 1.1
O&G (Non-Polar) 5 mg/L S8 ND N/A N/a N/A
Diesel 0.05 mg/L 99 ND 47 55 1s
Motor 0il 0.5 mg/L 96 ND N/A N/A N/A
Gasoline 0.05 mg/L 110 ND 113 100 13

COMMENT: Blank Results were ND on other analytes tested.
Gasoline 0.05 mg/L 899 ND 100 90 11

COMMENT: Blank Results were ND on other analytes tested.
Benzene 5.0 ug/L 90 ND 103 106 3.4
Chlorobenzene 5.0 ug/L 96 ND 1086 105 0
l,1-Dichloroethene 5.0 ug/L 101 ND 100 95 5.1
Toluene 5.0 ug/L 96 ND 106 103 2.9
Trichlorocethene 5.0 ug/L 99 ND 107 110 2.4

COMMENT: Blank Results were ND on other analytes tested.



NET Pacific, Inc.

KEY TO ABBREVIATIONS and METHOD REFERENCES

ICVs

mean

mg/Kg (ppm)

mg/L

mL/L/hr

MPN/100 mL

N/A
NA

ND

NTU
RPD

SNA

ug/Kg (ppb)

ug/L

umhos/cm

"

"

”

-

Less than; When appearing in results column indicates analyte
not detected at the value following. This datum supercedes
the listed Reporting Limit.

Reporting Limits are a function of the dilutioen factor for any
given sample. To obtain the actual reporting limits for this
sample, multiply the stated Reporting Limits by the dilution
factor (but do not multiply reported values).

Initial Calibration Verification Standard (External Standard).
Average; sum of measurements divided by number of measurements.

Concentration in units of milligrams of analyte per kilogram
of sample, wet-weight basis (parts per million).

Concentration in units of milligrams of analyte per liter of
sample.

Milliliters per liter per hour.

Most probable number of bacteria per one hundred milliliters
of sample.

Not applicable.
Not analy:zed.

Not detected; the analyte concentration is less than applicable
listed reporting limit.

Nephelometric turbidity units.
Relative percent difference, 100 [Value 1 - Value 2})/mean wvalue.
Standard not available.

Concentration in units of micrograms of analyte per kilogram
of sample, wet-weight basis (parts per billion).

Concentration in units of micrograms of analyte per liter of
Bample.

Micvromhos per centimeter.

Method References

Methods 100 through 493: gee "Methods for Chemical Analysis of Water

& Waﬂtes", U.s. EPA, 600/4"’79-020, rev. 1983.

Methods 601 through 625: gee "Guidelines Establishing Test Procedures

for the Analysis of Pollutants” U.S. EPA, 40 CFR, Part 136, rev. 1988.

Methods 1000 through 9999: see "Test Methods for Evaluating Selid

Waste", U.S. EPA SW-846, 3rd edition, 1986.

SM: see "Standard Methods for the Examination of Water & Wastewater,
16th Edition, APHA, 1985. -



NATIONAL NET Pacific, Inc.

435 Tesconi Circle

ENVIRONMENTAL ?::t;s:f:é;?;s:m
jo TESTING, INC.

Fax: (707) 526-9623

JUL | 9199

HARDING LAWSON ASSOC.
Bruce Sheibach Date: (07-17-91

Harding Lawson Associates NET Client Acct. No: 281

200 Rush Landing NET Pacific Log No: 8324
Novato, CA 94947 Received: 06-26~91 1610

Client Reference Information

Carnation~-Oakland, 20294.007.02

Sample analysis in support of the project referenced above has been completed
and results are presented on following pages. Please refer to the encloeed
"Key to Abbreviations" for definition of terms. Should you have questions

regarding procedures or results, please feel welcome to contact Client
Services.

Approved by:

ules SkKamarack
Laboratory Manager

Enclosure(s)




Client Acct: 281 Date: 07-17~61

®cClient Name: Harding Lawson Associates Page: 2
NET Log No: 8324

NET Pacific, inc.

Ref: Carnation-Oakland, 20294.007.02

SAMPLE DESCRIPTION: 91062601  06-26-91 0815
LAB Job No: (-89840 )

Reporting
Parameter Method Limit Resuilts Units
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1
DATE ANALYZED 07-08-91
METHOD GC FID/5030 -
as Gasoline 0.05 ND mg/L
METHOD 602 -
Benzene 0.5 ND ug/L
Ethylbenzene 0.5 ND ug/L
Toluene 0.5 ND ug/L
Zylenes, total 0.5 ND ug/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE (WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-28~91
DATE ANARLYZED 06-30-91
METHOD GC FID/3510 -
ag Diesel 0.05 ND mng/L
as Motor 0il 0.5 ND mg/L



2z Client Acct: 281 Date: 07-17-91
- ¥Client Name: Harding Lawson Associates Page: 3
NET Pacific, Inc. NET Log No: 8324

Ref: Carnation-Oakland, 20294.007.02

SAMPLE DESCRIPTION: 91062603 06-26-91 0920
LAB Job No: (-89841 )

Reporting
Parameter Method Limit Results Units

PETROLEUM HYDROCARBEONS —
VOLATILE (WATER) —
PILUTION FACTOR * 1
DATE ANALYZED 07-08-91
METHOD GC FID/5030
aB Gapoline
METHOD 6§02
Benzene

] mg/L
0

Ethylbenzene 0
o
¢]

ND
ND ug/L
ND ug/L
Toluene ND
ND

ug/L
Xylenes, total

ug/L

PETROLEUM HYDROCARBONS -
EXTRACTABLE (WATER) -
DILUTION FACTOR * i

DATE EXTRACTED 06-28-51
DATE ANALYZED 06-30~-91
METHOD GC FID/3510

as Diesel 0.05 ND mg/L
as Motor 0il 0.5 ND mg/L



Client Acct: 281 Date:

®Client Name: Harding Lawson Associates Page:
NET Log No: B324

07-17-91
4

NET Pacific, Inc.

Ref: Carnation-Oakland, 20294.007.02

EAMPLE DESCRIPTION: 91062607 06-26-91 1145
LAB Job No: (-89842 )
Reporting
Parameter Method Limit Results Units

PETROLEUM HYDROCARBONS

VOLATILE (WATER)
DILUTION FACTOR * 1
DATE ANALYZED

07-08-91
METHOD GC FID/5030 -
as Gapoline 0.05 ND mg /T,
METHOD 602 -
Benzene 0.5 0.8 ug/L
Ethylbenzene 0.8 ND ug/L
Toluene 0.5 ND ug/L
Xylenes, total 0.5 ND ug/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE (WATER) -
DILUTION FACTOR * i
DATE EXTRACTED 06~28-91
DATE ANALYZED 06-30-91
METHOD GC FID/3510
as Diesgel 0.05 ND mg/L
ag Motor 0il 0.5 ND mg/L



j Client Acct: 281 Date: 07-17-91
®Client Name: Harding Lawson Associates Page: §
NET Pacific, Inc. NET Log No: 8324
Ref: Carnation-oakland, 20294.007.02
SAMPLE DESCRIPTION: 91062610 06-26-91 1300
LAB Job No: (-89843 )
Reporting
Parameter Method Limit Results Units
PETROLEUM HYDROCARBONS -—
VOLATILE (WATER) —
DILUTION FACTOR * 1
DATE ANALYZED 07-08-91
METHOD GC FID/5030 -
as Gasoline 0.05 ND mg/L
METHOD €02 -
Benzene 0.5 1.8 ug/L
Ethylbenzene 0.5 ND ug/L
Toluene 0.5 ND ug/L
Xylenas, total 0.5 ND ug/L
PETROLEUM HYDROCRRBONS -
EXTRACTABLE (WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-28-91
DATE ANALYZED 06-30-91
METHOD GC FID/3510 -
as Digsel 0.05 ND mg/L
as Motor 0Oil 0.5 ND mg/L



Client Acct: 281 Date: 07-17-51

¥sclient Names Harding Lawson Rssociates Page: 6
NET Pacitic, Inc. NET lLog No: 8324

Ref: Carnation-Oakland, 20294.007.02

SAMPLE DESCRIPTION: 91062602 06~26-91 0840
LAB Job No: (-89859 )

Reporting

Parameter Method Limit Regults Units
Oil & Grease(Total) EPAS070 5 ND mg/L
Oil & Grease(Non-Polar) SME520BF s ND mg/L
PETRCLEUM HYDROCARBONS —
VOLATILE (WATER) -

DILUTION FACTOR * 1

DATE ANALYZED 07-08-91

METHOD GC FID/5030 -

as Gasoline 0.05 ND mg/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE (WATER) -

DILUTION FACTOR * 1

DATE EXTRACTED 06-28-91

DATE ANALYZED 06-30~91

METHOD GC F1D/3510 ——

as Diesel 0.05 ND mg/L

as Motor 0il 0.5 ND mg/L



Client Acct: 281 Date: 07-17-91
' w¥Client Name: Harding Lawson Associates Page: 7
' NET Pacliic, Inc, NET Log No: 8324
Ref: Carnation-Oakland, 20294.007.02
l SAMPLE DESCRIPTION: 91062602 06-26-91 0840
LAB Job No: (-89859 )
Reporting
Parameter Method Limit Results Units
I METHOD 8240
DATE ANALYZED 07-08-91
DILUTION FACTOR * 1
l Acetone 10 ND ug/L
Benzene 5.0 ND ug/L
Bromodichloromethane 5.0 ND ug/L
Bromoform 5.0 ND ug/L
l Bromomethane 5.0 ND ug/L
2-Butanone 10 ND ug/L
Carbon Disulfide 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
. Chlorobenzene 5.0 ND ug/L
Chloroethane 5.0 ND ug/L
2-Chloroethyl Vinyl Ether 10 ND ug/L
' Chloroform 5.0 ND ug/L
Chloromethane 5.0 ND ug/L
Dibromochloromethane E.0 ND ug/L
1,2-pichlorobenzene 6.0 ND ug/L
I 1,3-Dichlorobenzene 6.0 ND ug/L
1,4-Dichlorobenzene 6.0 ND ug/L
1,1-Pichlorocethane 5.0 ND ug/L
l,2-Dichlorcethane 5.0 ND ug/L
l 1,1-bichlorosthene 5.0 ND ug/L
trane~l,2-Dichlorcethene 5.0 ND ug/L
1,2-Dichloropropane 5.0 ND ug/L
cis-1,3-Dichloropropene 5.0 ND ug/L
l trans-1,3-Dichloropropene 5.0 ND ug/L
Ethylbenzene 5.0 ND ug/L
2-Hexanone 10 ND ug/L
Methylene Chloride 5.0 ND ug/L
4-Methyl=-2-pentancne 10 ND ug/L
Styrene 5.0 ND ug/L
1,1,2,2-Tetrachleroethane 5.0 ND ug/L
l Tetrachloroethene 5.0 ND ug/L
Toluene 5.0 ND ug/L
3,1,1-Trichloroethane 5.0 ND ug/L
1,1,2-Trichlorcethane 5.0 ND ug/L
l Trichloroethene 5.0 ND ug/L
Trichlorofluoromethane 5.0 ND ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5.0 ND ug/L
' Xylenes, total 5.0 ND ug/L
SURROGATE RESULTS -
Toluene-d8 g6 % Rec.
Bromofluorobenzene 96 % Rec.
l 1,2-Dichloroethane-d4 86 % Rec.




Client Acct: 281 Date: 07-17=91

'2client Name: Harding Lawson Associates Page: B
NET Log No: 8324

NET Pagitic, Inc,

Ref: Carnation-Oakland, 20294.007.02

SAMPLE DESCRIPTION: 91062504 06-26-91 0950
LAB Job No: (-89860 )

Reporting

Parameter Methed Limit Resgulte Units
0il & Grease(Total) EPA9070 LS ND mg/L
Oil & Grease(Non-Polar) SME520BF 5 ND mg/L
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -

DILUTION FACTOR * 1

DATE ANALYZED 07-08-91

METHOD GC FID/5030 -

as Gapoline 0.05 0.6% mg/L
PETROLEUM HYDROCARBONS —
EXTRACTABLE (WATER) —

DILUTION FACTOR * 1

DATE EXTRACTED 06-28=-91

DATE ANALYZED 06~-30~91

METHOD GC FID/3510 -

as Diesel 0.05 RD mg/L

as Motor 0Oil 0.5 ND mg/L



f@ Client Acct: 281 Date: 07-17-91
®Client Name: Rarding Lawson Associates Page: 9
l NET Pacitic, Inc. NET Log No: 8324
Ref: Carnation-Oakland, 20294.007.02
l SAMPLE DESCRIPTION: 91062604 06-26-91 0950
LAB Job No: (-B9860 )
l Reporting
Parameter Method Limit Results Units
I METHOD 8240
DATE ANALYZ2ED 07-08-91
DILUTION FACTOR +* 1
l Acetone 10 ND ug/L
Benzene 25 550 ug/L
Bromodichloromethane 5.0 ND ug/L
Bromoform 5.0 ND ug/L
l Bromomethane 5.0 RD ug/L
2~Butanone 10 ND ug/L
Carbon Disulfide 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
Chlorobenzene 5.0 ND ug/L
Chloroethane 5.0 ND ug/L
2-Chlorecethyl Vinyl Ether 10 ND ug/L
I Chloroform 5.0 ND ug/L
Chloromethana 5.0 ND ug/L
Dibromochloromethane 5.0 ND ug/L
1,2-Dichlorobenzene 6.0 ND ug/L
. 1,3-Dichlorobenzene 6.0 ND ug/L
1,4-Dichlorobenzene 6.0 ND ug/L
1,1-pichloroethane 5.0 ND ug/L
l,2-pichloroethane 5.0 14 ug/L
l 1,1-Dichlecroethena 5.0 ND ug/L
trans-1,2-Dichloroethene 5.0 ND ug/L
1,2-pichloropropane 5.0 ND ug/L
cie~1,3«Dichloropropene 5.0 ND ug/L
trans~1,3-Dichloropropene 5.0 KD ug/L
Ethylbenzene 5.0 7.6 ug/L
2-Hexanone 10 ND ug/L
l Methylene Chloride 5.0 ND ug/L
4-Methyl-2-pentanone 10 ND ug/L
Styrene 5.0 ND ug/L
1,1,2,2~Tetrachloroethane 5.0 ND ug/L
l Tetrachloroethene 5.0 ND ug/L
Toluene 5.0 ND ug/L
1,1,1-Trichlorcethane 5.0 ND ug/L
1,1,2-Trichloroethane 5.0 KD ug/L
l Trichloroethene 5.0 ND ug/L
Trichlorofluoromethane 5.0 ND ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5.0 ND ug/L
l Xylenes, total 5.0 11 ug/L
SURROGATE RESULTS -
Toluene-d8 98 % Rec.
l Bromofluorobengzene 98 % Rec.
1,2~Dichloroethane-d4 102 % Rec.




Client Acct: 281 Date:; 07-17-%1

?Client Name: Harding Lawson Agsociates Page: 10
NET Log No: 8324

NET Pacitic, Inc.

Ref: Carnation-Oakland, 20294.007.02

SAMPLE DESCRIPTION: 91062608 06-26~91 1210
LAB Job No: (-89861 )

Reporting

Paramaeter Method Limit Results Units
Oil & Grease(Total) EPA9070 5 ND mg/L
Oil & Grease({Non-Polar) SME520BF 5 ND mg/L
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -

DILUTION FACTOR * 1000

DATE ANALYZED 07-08-91

METHOD GC FID/5030 —

ap Gasoline 0.058 300 mg/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE (WATER) -

DILUTION FACTOR * 1

DATE EXTRACTED 06-28-91

DATE ANALYZED 06-30-51

METHOD GC FID/3510 -

as Diesel 0.05 2.1 mg/L

as Motor Oil 0.5 1.6 mg/L



NE I #4 client Acct: 281 Date: 07-17-91
®Client Name: Harding Lawson Associates Page: 11
NET Pacific, inc. NET Log No: B324

Ref: Carnation-ODakland, 20294.007.02

SAMPLE DESCRIPTION: 91062608 06-26-91 1210
LAB Job No: (-89861 )

Reporting
Parameter Method Limit Results Units
METHOD 8240
DATE ANALYZED 07-09-91
DILUTION FACTOR * 25
Acetone i0 ND ug/L
Benzene 5.0 4400 ug/L
Bromodichloromethane 5.0 ND ug/L
Bromoform 5.0 ND ug/L
Bromomethane 5.0 ND ug/L
2~Butanone 1o ND ug/L
Carbon Disulfide 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
Chlorobenzene 5.0 ND ug/L
Chloroethane 5.0 ND ug/L
2-Chlorcethyl Vinyl Ether 10 ND ug/L
Chloroform 5.0 ND ug/L
Chloromethane 5.0 ND ug/L
Dibromochloromethane 5.0 ND ug/L
1,2-Dichlorobenzene 6.0 ND ug/L
1,3~-Pichlorobenzene 6.0 ND ug/L
1,4-Dichlorobenzene 6.0 ND ug/L
1,1~-Dichlorcethane 5.0 ND ug/L
1,2~Dichloroethane 5.0 470 ug/L
1,1~-Dichloroethene 5.0 KD ug/L
trans-1,2-Dichloroethene 5.0 ND ug/L
1,2-Dichloropropane 5.0 ND ug/L
cie-1,3~Dichlorepropene 5.0 ND ug/L
trane-1, 3-Dichloropropene 5.0 ND ug/L
Ethylbenzene 5.0 260 ug/L
2-Hexanone 10 ND ug/L
Methylene Chloride 5.0 ND ug/L
4-Methyl-2~pentancone 10 ND ug/L
Styrene 5.0 ND ug/L
1,1,2,2-Tetrachloroethane 5.0 ND ug/L
Tetrachloroethene 5.0 ND ug/L
Toluene 5.0 3600 ug/L
1,1,1-Trichlorocethane 5.0 ND ug/L
1,1,2-Trichloroethane 5.0 ND ug/L
Trichloroethene 5.0 ND ug/L
Trichlorofluoromethane 5.0 ND ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5.0 ND ug/L
Xylenes, total 5.0 4600 ug/L
SURROGATE RESULTS -
Toluene-ds 98 % Rec.
Bromofluorobenzene 100 % Rec.
1,2-Dichloroethane-d4 98 % Rec.
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Client Acct: 281

Date: 07-17-91

® Client Name: Harding Lawson Associates Page: 12
NET Pacilic, Inc. NET Log No: 8324
Ref: Carnation-Oakland, 20294.007.02
SAMPLE DESCRIPTION: 91062609 06-26-91 1230
LAB Job No: (~89862w%)
Reporting
Parameter Method Limit Results Units
Oil & Grease(Total) EPAS070 5 5.4 mg/L
0il & Grease(Non-Polar) SM5520BF 5 5.1 mg/L
PETROLEUM HYDROCARBONS ——
VOLATILE (WATER) —
DILUTION FACTOR * 20
DATE ANALYZED 07-09-91
METHOD GC FID/5030 —
as Gasoline 0.05 14 mg/L
PETROLEUM HYDROCARBONS —
VOLATILE (WATER) -
DILUTION FACTOR * 100
DATE ANALYZED 07~08-91
METHOD GC FID/5030 -
a8 Gasoline 0.05 85 mg/L
PETROLEUM HYDROCARBONS —
EXTRACTABLE {WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-28-91
DATE ANALYZED 06=-30-91
METHOD GC FID/3510 —
ag Diesel 0.05 1.1 mg/L
as Motor Oil 0.5 1.0 mg/L

** Note: This sample was analyzed for gasoline on 07-08-91 at
and reanalyzed 07-09-91 at a 1:20 dilution.
dates were reported and there was variability between the voa vials.

a 1:100 dilution
The results from both
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Date: 07-17-91

Harding Lawson Associates Page: 13

NET Pacitic, Inc. NET Log No: 8324
Ref: Carnation-Oakland, 20294.007.02
SAMPLE DESCRIPTION: 91062609 06-26-91 1230
LAB Job No: (-89862 )
Reporting

Parameter Method Limit Results Unite
METHOD 8240
DATE ANALYZED 07-09-91
DILUTION FACTOR + 20
Acetone 10 ND ug/L
Benzene 5.0 3700 ug/L
Bromodichloromethane 5.0 ND ug/L
Bromoform 5.0 ND ug/L
Bromomethane 5.0 ND ug/L
2-Butanone 10 ND ug/L
Carbon Disulfide 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
Chlorobenzene 5.0 RD ug/L
Chloroethane 5.0 ND ug/L
2~Chloroethyl Vinyl Ether 10 ND ug/L
Chloroform 5.0 ND ug/L
Chloromethane 5.0 ND ug/L
Dibromochloromethane 5.0 ND ug/L
1,2-Dichlorobenzene 6.0 ND ug/L
1,3-bichlorobenzene 6.0 ND ug/L
1,4-Dichlorobenzene 6.0 ND ug/L
1,1-pichlorcethane 5.0 ND ug/L
1,2=-Dichloroethane 5.0 480 ug/L
1,1-Dichloroethene 5.0 ND ug/L
trans-1,2-Dichloroethene 5.0 ND ug/L
1,2-Dichloropropane 5.0 KD ug/L
cis-1,3-Dichloropropene 5.0 ND ug/L
trans~1, 3~-Dichloropropene 5.0 ND ug/L
Ethylbenzene 5.0 160 ug/L
2-Hexanone 10 ND ug/L
Methylene Chloride 5.0 ND ug/L
4-Methyl-2-pentancne 10 ND ug/L
Styrene 5.0 ND ug/L
1,1,2,2~-Tetrachloroethane 5.0 ND ug/L
Tetrachloroethene 5.0 ND ug/L
Toluene 5.0 2700 ug/L
1,1,1-Trichlorcethane 5.0 ND ug/L
1,1,2=-Trichloroethane 5.0 ND ug/L
Trichloroethene 5.0 ND ug/L
Trichlorofluoromethane 5.0 ND ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5.0 ND ug/L
Xylenes, total 5.0 3100 ug/L
SURROGATE RESULTS -
Toluene-d8 100 % Rec.
Bromoflucrobenzene 101 % Rec.
1,2-Dichloroethane~d4 102 % Rec.
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NET Pacliic, Inc. NET Log No: 8324
Ref: Carnation-Oakland, 20294.007.02
SAMPLE DESCRIPTION: 91062605 06-26~91 1018
LAB Job No: (-89863 )
Reporting
Parameter Method Limit Results Units
O0il & Grease(Total) EPA9070 5 ND mg/L
0il & Graase(Non-Polar) SM5520BF 5 ND mg/L
PETROLEUM HYDRGCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1
DATE ANALYZED 07-08-91
METHOD GC FID/S5030 -
as Gagoline 0.05 ND mg/L
METHOD 602 -
Benzene 0.5 22 ug/L
Ethylbenzene 0.5 0.5 ug/L
Toluene 0.5 ND ug/L
iylenes, total 0.5 ND ug/L
PETROLEUM HYDROCARBONS w——
EXTRACTABLE (WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-258-91
DATE ANALYZED 06-30-91
METHOD GC ¥ID/3510 -
as Diegel 0.08 ND mg/L
a8 Motor 011l 0.5 ND mg/L
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; ®Client Name: Harding Lawson Associates Page: 15
NET Pacific, inc. NET Log No: 8324
Ref: Carnation~Oakland, 20294.007.02
SEAMPLE DESCRIPTION: 91062606 06-26-91 1040
LAB Job No: (-89864 )
Reporting
Parameter Method Limit Results Units
Oil & Grease(Total) EPAS070 5 ND mg /L
0il & Grease(Non-Polar) SMS520BF 5 KD mg/L
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1
DATE ANALYZED 07-02-91
METHOD GC FID/5030 -
as Gagoline 0.05 0.10 mng/L
METHOD €02 -
Benzane 0.5 25 ug/L
Ethylbenzene 0.5 0.6 ug/L
Toluene 0.5 ND ug/L
Xylenes, total 0.5 ND ug/L
PETROLEUM HYDROCARBONS w——
EXTRACTABLE (WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-28-91
DATE ANALYZED 06-30-91
METHOD GC FID/3510 -
as Diesel 0.05 ND mg/L
as Motor 0Oil 0.5 ND mg/L



Client Acct: 281 Date: 07-17-91
®Client Name: Harding Lawson Associates Page: 16
NET Pacific, Inc, NET Log No: 8324

Ref: Carnation-Oakland, 20294.007.02

SAMPLE DESCRIPTION: 91062611  06-26-91 1330
LAB Job No: (~B9867 )

Reporting
Parameter Method Limit Results Units
Oil & Grease(Total) EPASQO70 5 WD mg/L
0il & Grease(Non-Polar) SM5520BF &5 ND mg/L
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1
DATE ANALYZED 07-08-91
METHOD GC FID/5030 -
ap Gasoline 0.05 ND mg/L
METHOD 602 -
Benzene 0.5 ND ug/L
Ethylbenzene 0.5 ND ug/L
Toluene 0.5 ND ug/L
Xylenee, total 0.5 ND ug/L
PETROLEUM HYDROCARBONS -
EXTRACTABLE (WATER) -
DILUTION FACTOR * 1
DATE EXTRACTED 06-28-91
DATE ANALYZED 06=-30-91
METHOD GC FID/3510 -
ap Dieesel 0.05 ND mg/L
as Motor 0il 0.5 ND mg/L
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NET Pacific, Inc. NET Log No:
Ref: Carnation-oakland, 20294.007.02
SAMPLE DESCRIPTION: 91062611
LAB Job No: (-89867 )
Reporting

Parameter Units
METHOD 8240
DATE ANALYZED
DILUTION FACTOR * 1
Acetone 1 ND ug/L
Benzene 5. ND ug/L
Bromodichloromethane 5. ND ug/L
Bromoform 5. ND ug/L
Bromomethane 5. ND ug/L
2=Butancne 10 ND ug/L
Carbon Disulfide 5.0 ND ug/L
Carbon Tetrachloride 5.0 ND ug/L
Chlorobenzene 5.0 ND ug/L
Chlorcethane 5.0 ND ug/L
2-Chloroethyl Vinyl Ether 10 ND ug/L
Chloroform 5.0 ND ug/L
Chloromethane 5.0 ND ug/L
Dibromochloromethane 5.0 ND ug/L
1,2-Dichlorobenzene 6.0 ND ug/L
l,3=Dichlorobenzene 6.0 ND ug/L
1,4-dichlorobenzene 6.0 ND ug/L
1,1-Dichloroethane 5.0 ND ug/L
l,2-Dichloroethane 5.0 ND ug/L
1,1-Dichloroethene 5.0 ND ug/L
trans-1,2-Dichloroethene 5.0 ND ug/L
1,2-bichloropropane 5.0 ND ug/L
cie-1,3-Dichloropropene 5.0 ND ug/L
trans-1,3-Dichlorcopropene 5.0 ND ug/L
Ethylbenzene 5.0 ND ug/L
Z2-Hexanone 10 ND ug/L
Methylene Chloride 5.0 ND ug/L
4-Methyl-2~pentanone 10 ND ug/L
Styrane 5.0 ND ug/L
1,1,2,2-Tetrachloroethane 5.0 KD ug/L
Tetrachlorocethene 5.0 ND ug/L
Tolusene 5.0 ND ug/L
i,1,1-Trichloroethane 5.0 ND ug/L
1,1,2-Trichloroethane 5.0 ND ug/L
Trichlorcethene 5.0 ND ug/L
Trichloroflucromethane 5.0 ND ug/L
Vinyl acetate 10 ND ug/L
Vinyl chloride 5.0 ND ug/L
Xylenaa, total 5.0 ND ug/L
SURROGATE RESULTS ~-—
Toluene-de 102 % Rec.
Bromofluorobenzene 20 % Rec.
1,2-bichloroethane-d4 82 % Rec.
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NET Pacific, ing. NET Ilog No: 8324

Ref: Carnation-Qakland, Job: 20294.007.02

SAMPLE DESCRIPTION: Trip Blank 06-26-91
LAB Job No: (-90084 )

Reporting
Parameter Method Limit Results Units
PETROLEUM HYDROCARBONS -
VOLATILE (WATER) -
DILUTION FACTOR * 1
DATE ANALYZED 07-08-91
METHOD GC FID/S030 -—
as Gasoline 0.05 ND mg/L
METHOD €02 -
DILUTION FACTOR * 1
DATE ANALYZED 07-08-91
Benzene 0.5 ND ug/L
Ethylbenzene 0.5 ND ug/L
Toluene 0.5 ND ug/L
Xylenes, total 0.5 ND ug/L



NET,h Client Acct: 281 Date: 07-15~91

£Client Name: Harding Lawson Associates Page: 19
NET Pacific, Inc. NET Log No: B324

Ref: Carnation-Qakland, 20294.007.02

QUALITY CONTROL DATRA

Cal Verf Duplicate
Reporting Stand &% Blank Spike % Spike %

Parameter Limits Units Recovery Data Recovery Recovery RED
Q&G (Total) 5 mg/L 97 ND 102 101 <1
O&G { Non-Polar) 5 mg/L 97 ND N/A N/A N/A
Diesel 0.05 mng/L 99 ND 46 51 11

Motor 0i1l 0.5 mg/L 81 ND N/A N/A N/A
Gasoline 0.05 mg/L 110 ND 106 110 3.3
Benzene 0.5 ug/L 924 ND 112 118 3.2
Toluene 0.5 ug/L 101 ND 102 105 2,5

COMMENT: Blank Results were ND on other analytes tested.

Gasoline 0.05 mg/L 110 ND 113 100 12
Benzene 0.5 ug/L 79 ND 95 89 €.0
Toluene 0.5 ug/L 93 ND 96 90 6.0
COMMENT: Blank Results were ND on other analytes tested.
Gasoline .05 mg/L 110 ND 98 105 7.0
Benzene 0.5 ug/L 79 ND 96 98 2.0
Toluene 0.5 ug/L 93 ND 97 98 1.0
COMMENT: Blank Results were ND on other analytes tested.
Benzene 5.0 ug/L 95 ND 93 9% E.6
Chlorobenzene 5.0 ug/L 99 KD 101 99 2.2
1,1-Dichlorocethene 5.0 ug/L 112 ND 86 77 12
Toluene 5.0 ug/L 95 ND 103 99 3.8
Trichloroethene 5.0 ug/L 102 ND 101 92 9.7

COMMENT: Blank Results were ND on other analytes tested.



KEY TO ABBREVIATIONS and METHOD REFERENCES

ug/Kg (ppb)

ug/L
umhos/em

a

NET Pacific, Inc.
< ¢ Less than; When appearing in results column indicates analyte
not detected at the value following. This datum supercedes
the listed Reporting Limit.
. * Reporting Limits are a function of the dilution factor for any
given sample. To obtain the actual reporting limits for this
sample, multiply the stated Reporting Limits by the dilution
factor (but do not multiply reported values).
ICcVs : Initial Calibration Verification Standard (External Standard).
mean ¢ Average; sum of measurements divided by number of measurements.
mg/Kg (ppm) : Concentration in units of milligrams of analyte per kilogram of sample,
(parts per million).
mg/L * Concentration in units of milligrams of analyte per liter of sample.
mL/L/hx ¢ Milliliters per liter per hour.
MPN/100 mL : Most probable number of bacteria per one hundred milliliters of sample.
N/A t Not applicable.
NA ¢ Not analyzed.
ND 3 Not detected; the analyte concentration is less than applicable listed
reporting limit.
NTU : Nephelometric turbidity units.
RPD : Relative percent difference, 100 (Value 1 - Value 2)/mean value.
SNA H

Standard not available.

Concentration in units of micrograms of analyte per kilogram of sample,
{parts per billion).

Concentration in units of micrograms of analyte per liter of sample.

Micromhos per centimeter.

MKethod References

Methods 100 through 493: see "Methods for Chemical Analysis of Water

& Wastes™, U.S. EPA, 600/4~-79-020, rev. 1983.

Methods 601 through €25: see "Guidelines Establishing Test Procedures

for the Rnalysis of Pollutants® U.S. EPA, 40 CFR, Part 136, rev. 1988.

Methods 1000 through 9999: see "Test Methods for Evaluating Solid

Waste", U.S. EPA SW-846, 3rd edition, 1986.

SM: see "Standard Methods for the Examination of Water & Wastewater,
17th Edition, APHA, 1989.
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Harding Lawson Associates

INTRODUCTION

This report presents the findings of Harding Lawson Associates’ (HLA)
evaluation study to assess the feasibility of using biological treatment to remediate soil
and groundwater containing petroleum hydrocarbons (sasoline and diesel) at Carnation’s
facility in Oakland, California.

The purpose of this study was to evaluate inorganic chemistry and
microbiological constituents that would require enhancement in order to optimize the
biological degradation of the petroleum hydrocarbons present in the soil and
groundwater and to perform a laboratory study to evaluate the effectiveness of several
nutrient solutions to enhance biological degradation of the hydrocarbons. The laboratory

evaluation was designed to:

o Evaluate the existing microbial populations capable of degrading
petroleum hydrocarbons

o Evaluate soil chemistry factors that could influence the rate of biological
degradation of petroleum hydrocarbons

° Evaluate the stability of hydrogen peroxide in soil

° Evaluate nutrient supplements required to stimulate the indigenous
microbial populations to accelerate the degradation of the petroleum
hydrocarbons,

SOIL AND GROUNDWATER SAMPLES

The soil and groundwater sampling areas were selected to provide representative
hydrocarbon concentrations and soil stratigraphy at the Carnation f acility., Seven soil
samples, each weighing approximately 500 grams, and three groundwater samples, each

approximately one liter in volume, were collected from the facility by HLA field
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Harding Lawson Associates

personnel during site visits in June and July, 1991. These samples were utilized in the

microbial and inorganic chemistry evaluations.

SAMPLE ANALYSIS AND INTERPRETATION OF RESULTS
Microbial Populations in Soil and Groundwater

Soil and groundwater samples were analyzed at HLA’s bioremediation laboratory
to estimate the total heterotrophic microbial population and the microbial population
capable of utilizing petroleum hydrocarbons (gasoline) as a source of carbon and energy.

The evaluation provided an estimate of the total number of microorganisms per
gram (milliliter) of sample and, of these, those microorganisms that have the metabolic
capability to use hydrocarbons as a primary source of carbon and energy.
Microorganisms capable of degrading petroleum hydrocarbons were present in each
sample. The percentage of hydrocarbon-utilizers as a portion of the total population
ranged from 0.3 to 52.5 percent in the soil and 11.5 to 70 percent in the groundwater.
Results of the microbial evaluation of the soil and groundwater samples are within a
range acceptable for biological degradation (Table E-1).

The results indicate that the existing microbial population in soil and
groundwater includes a subpopulation of microorganisms capable of degrading petroleum
hydrocarbons. Stimulation of the hydrocarbon-utilizing microorganisms with the proper
nutrients should result in an increase of their percentage of the total microbial
population and result in a significant decrease in the concentration of petroleum
hydrocarbons in soil and groundwater.

i nyvirgnmental Factors in Soil and Groundwater
A soil chemistry profile, which includes pH, the concentration of nitrogen as

ammonia and nitrate, phosphorus as orthophosphate, sulfate and water soluble iron,
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manganese, magnesium, calcium, and potassium was developed for a composite soil
sample consisting of equal portions of samples from Soil Borings SB-1, SB-4, SB-6, SB-
12, SB-16, and SB-~17. The resuits of the soil chemistry analysis are summarized in
Table 2.

A groundwater chemistry profile, which includes the concentration of nitrogen as
ammonia and nitrate, phosphorus as orthophosphate, sulfate and dissolved iron,
manganese, magnesium, calcium, and potassium, was developed for a composite
groundwater sample. The composite groundwater sample was prepared by mixing
groundwater samples collected from Monitoring Wells MW-3, MW-25, and MW-26.

The results of the groundwater chemistry analyses are summarized in Table 3,

Generally, acceptable concentrations of key inorganic nutrients necessary to

sustain microbial metabolism are as follows:

o nitrogen as nitrate or ammonia - 20 milligrams (mg) per 100 mg
hydrocarbon
o phosphorus as orthophosphate - 5 mg per 100 mg hydrocarbon

Comparison of the analytical results to these requirements indicates that the low
concentrations of nitrogen as nitrate or ammonia and phosphorus as orthophosphate in
the soil and groundwater are probably limiting the potential for microbial degradation of
the petroleum hydrocarbons. Therefore, stimulation of the indigenous microbial
population capable of degrading petroleum hydrocarbons will require the addition of
nitrate or ammonia and phosphorus, in a form usable by the microorganisms.

Hydrogen Peroxide Stability

The ability to add oxygen at high concentrations to the subsurface environment

will be crucial to the success of the bioremediation project. The most effective way to

introduce large amounts of oxygen to the subsurface environment is through the
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application or injection of a stabilized hydrogen peroxide solution. Hydrogen peroxide
is converted to oxygen and water as it diffuse through the soil. The rate of conversion
of hydrogen peroxide to oxygen and water is site-dependent.

Soil composites were prepared from the site soil samples and slurried with a
composite site groundwater sample. In each test, 37.5 grams of soil were placed in a
flask with 112 milliliters (ml) of site groundwater and supplemented with 100 parts per
million {ppm) of the nutrient formulation and an initial hydrogen peroxide concentration
of approximately 600 ppm. Periodically, aliquots were removed and analyzed for
hydrogen peroxide by a spectrophotometric method. The results of the evaluation
(Table E-4), indicate that hydrogen peroxide stability is generally constant across the
site. The percentage of hydrogen peroxide remaining in samples after 12 hours ranged
from 24 to 38 percent. In all cases, the loss of hydrogen peroxide was accomplished by
the release of oxygen. In order for hydrogen peroxide and ultimately oxygen to be
adequately distributed throughout the site, the placement of injection wells or trenches
and injection application strategies should take into account the observed conversion rate
as well as additional subsurface characteristics.

Nutrlent Stimulation

Optimum nutrient conditions are necessary to stimulate the indigenous microbial
population to degrade the site contaminants. Three nutrient formulations, with hydrogen
peroxide as an oxygen source, were evaluated to determine the effect of each
formulation on the rate of degradation of hydrocarbon.

Soil composites were prepared from the site soil samples and slurried with a
composite sampie of site groundwater. In each test, 9 grams of soil were placed in a

glass vial along with 25 ml of groundwater that had been amended with the appropriate
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nutrient formulation and an initial hydrogen peroxide concentration of 50 ppm. After
all additions were completed, headspace was minimized (less than 0.5 m!) and the vial
capped with a Teflon-faced silicon septum. Periodically, hydrogen peroxide was
injected through the septum to provide an estimated residual of 10 ppm dissolved
oxygen. The results of this evaluation (Table E-35), indicate that each nutrient
formulation stimulated the microbial degradation of hydrocarbons, resulting in
significant removal of petroleum hydrocarbons as TPH and BTEX during the 28-day
incubation period. The control group, which received no nutrient or oxygen additions
but was exposed to the same laboratory conditions, revealed no significant change in
TPH concentration during the incubation period. Additionally, the evaluation results
indicate that the 500 ppm nutrient formulation should be selected for future laboratory

or field studies based on the eff iciency of TPH and BTEX removal.

SUMMARY AND RECOMMENDATIONS

The results of the laboratory evaluation study performed by HLA indicate that
biological treatment is technically feasible and effective for reducing petroleum
hydrocarbon concentrations in soil and groundwater at the Carnation facility. A
summary of the laboratory evaluation results are presented below.

o The microbial evaluation indicates that the existing microbial population
in the soil contains a subpopulation of hydrocarbon-utilizing
microorganisms and this subpopulation is within a range acceptable for
biological degradation.

o Evaluation of soil inorganic chemistry evaluation indicates that low
concentrations of the inorganic nutrients nitrogen and phosphorus could
be limiting the metabolism of the existing microorganisms capable of
degrading hydrocarbons in the soil and groundwater environment. The
addition of these limiting nutrients in conjunction with oxygen should
stimulate the growth of hydrocarbon-utilizing microorganisms, resulting
in a reduction in the concentration of petroleum hydrocarbons in the soil
and groundwater,

D19768-H Appendix E Page §
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Evaluation of hydrocarbon peroxide stability evaluation indicates that
decomposition of hydrogen peroxide is generally constant in the soil
samples that were evaluated. Since approximately 30 percent of the
hydrocarbon peroxide remains after 12 hours, the placement of injection

wells or trenches will be critical to achieve adequate distribution of
oxygen for efficient biological degradation.

The nutrient stimulation evaluation indicates that the addition of the
proper nutrients and oxygen enhanced the growth of the hydrocarbon-
utilizing microbial population, producing a decrease in TPH and BTEX
concentrations of approximately 99.9 percent and 99 percent, respectively
during a 28-day incubation period. These results indicate that biological
treatment of soil and groundwater contamination is technically feasible,
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Table E-1. Enumeration of Total and Hydrocarbon-Ultilizing
Microorganisms in Soil
Carnation Facility
Qakland, California

Sampfe Designation/
Sample Depth

HLA

Lab No.

Sample
Type

Total
Microorganisms

Hydrocarbon-Utilizing
Microorganisms
(percent of total)

SB-1, 11.0to 11.8
SB-4, 10.5 to 11.0°
S§B-12, 11.0 to 11.5
SB-6, 11.0 to 11.5°
SB-15, 13.5°
SB-16, 11.0¢
SB-17, 11.0¢
MW-3, NA
MW-26, NA

MW-25, NA

91-3041
91-3042
91-3043
91-3047
91-3048
91-3049
91-3050
91-3062
91-3063
91-3064

soil

soil

soil

soil

soil

soil

soil
groundwater
groundwater

groundwater

3.5 x 105 cfu/gram*
4.0 x 10% ¢cfu/gram*
4.0 x 102 ¢fu/gram*
5.0 x 104 ¢fu/gram*
7.3 x 105 ¢fu/gram*
7.3 x 103 cfu/gram*
5.0 x 104 cfu/gram*
2.0 x 102 cfu/ml**

6.2 x 10% ¢fu/mi**

9.6 x 10¢ cfu/mi**

2.6 x 10* cfu/gram* (7.4)
3.3 x 10% cfu/gram* (8.3)
2.1 x 10% cfu/gram* (52.5)
3.3 x 108 cfu/gram* (6.6)
2.2 x 10° cfu/gram* (0.3)
2.0 x 10! cfu/gram* (0.3)
6.1 x 10% cfu/gram* (1.2)
1.4 x 102 cfu/mi** (70)
7.9 x 103 cfu/ml** (12.7)

1.1 x 10* cfu/mI** (11.5)

*

¥

NA Not applicable.

D19758-H

cfu/gram, Colony forming units per gram.

cfu/ml. Colony forming units per milliliter.
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Table E-2, Soil Chemistry Profile
Carnation Facility
Oakland, California

Sample Designation(!)
Soil Composite

Parametefil .

pH 7.2
Ammonia-N (mg/kg)(®) 1.3
Nitrate-N (mg/kg) 1.8
Orthophosphate (mg/kg) 10.1
Sulfate (mg/kg) 90
Water Soluble Iron (mg/kg) 7.4
Water Soluble Manganese (mg/kg) 0.7
Water Soluble Magnesium (mg/kg) 79.7
Water Soluble Potassium (mg/kg) 1.8
Water Soluble Calcium (mg/kg) 35.2
Cation Exchange Capacity (meq(%)/100 gm) 12.5

(1) Samples taken by HLA in June and July, 1991, and analyzed by Environmental Technical

Services Laboratories.

(2) Miiligram per kilogram - equivalent to parts per million.
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Table E-3. Groundwater Chemistry Profile
Carnation Facility
Oakland, California

Parameter .

Sample Designation(t)
roundwater Composite

pH 6.5
Ammonia-N (mg/1)(2} 0.4
Nitrate-N {mg/1) 2.9
Orthophosphate (mg/1) 4.5
Sulfate (mg/1) 47
Dissolved Iron (mg/1) 1.9
Dissolved Manganese (mg/1) 1.7
Dissolved Magnesium (mg/1) 41.8
Dissolved Potassium (mg/1) 4.5
Dissolved Calcium (mg/1) 54.1

(1) Samples taken by HLA in June and July, 1991, and analyzed by ETS Laboratories.

{2) Milligram per liter - equivalent to parts per million,
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Table E-4. Hydrogen Peroxide Stability Results
Carnation Facility
Oakland, California

oo Hydrogen Peroxid ncentration (ppm)?
' Sample - ‘ C
Designation ~ Initial ' 4 hours 8 hours 12 hours
SB-1 590 378 270 164
SB-4 590 358 220 139
SB-12 610 378 244 151
SB-6 635 390 220 130
SB-15 650 515 378 247
SB-16 610 473 320 213
SB-17 610 433 302 205
Control? 525 525 505 505

)] Tests were conducted using 30% slurries and hydrogen peroxide was determined by a
spectrophotometer,

2) Control was a distilled water sample receiving the same volume of hydrogen peroxide and
exposed to same laboratory conditions as the soil samples.
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Table E-5. Nutrient Stimulation Results
Carnation Facility
Oakland, California

Percent Removal of Total
roleum Hvdrocarbon line and BTEX
Nutrient ‘
Solution . '
Group No. (ppm) Day 7 Day 14 Day 21 Day 28
1 f00 18 65 34 99.9
100 42 85 87 98
2 200 23 67 84 999
200 56 83 86 99.4
3 500 20 86 96 99.9
500 38 95 97 99.9

D19768-H
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Table 1. Monitoring and Product Recovery Well Completion Details

Ground Measuring

Surface Point Total  Bentonite Screened Slot Sand
Well Elevation Elevaton Date Depth Seal Interval Interval Size Pack
Number  Northing Easting (ft AMSL [1]) {ft ASML)  Drilled (ft} {ft BGS [2]) {ft BGS) (inches) Size

Monitoring Welis

Harding Lawson Associates

MW- 1 22277 30671 16.82 16.49 3/15/89 470 35- 55 75- 470 0030 #3 sand
Mw-2 25009 32339 15.52 15.11 3/22/189 250 40- 50 7.0- 250 0.030 #3sand
MW-3 2613.2 31147 14.66 14.30 d21/88 250 40- 50 70- 250 0.030 #3 sand
MW-4 24849 30231 14.84 14.42 3/20/83 440 40- 55 7.0- 440 0030 #3 sand
MW-5 2616.5 33107 14.82 14.41 3/21/89 250 35- 45 70-220 0.030 #3 sand
MW- 6 26340 32591 14.79 14,12 317/89 170 40- 50 7.0-170 0030 #3 sand
Mw- 7 26500 31992 14.74 14.29 3/16/89 170 40- 50 70- 170 0.030 #3 sand
MW- 8 26723 31298 1477 14.20 Yi7/89 170 40- 50 70-170 0030 #3 sand
MW-9 2289.9 2956.1 15.77 14.96 3M17/89 250 40- 50 7.0- 250 0.030 #3 sand
MW-10 23735 29336 16.04 15.73 3/16/89 250 4.0- 50 70- 250 0.030 #3 sand
MW-11 243189 31276 15.06 1455 3/21/88 250 na [3] 70- 250 0.030 #3sand
MW-12 24508 3230.5 15.70 15.28 321/89 250 40- 50 70- 250 0.030 #3 sand
MwW-13 2489.7 3290.0 15.48 14.85 3/21/89 250 40- 50 7.0- 250 0.030 #3 sand
MW-14 2619.1 3055.0 14.80 1410 317/89 220 40- 50 7.0- 220 0030 #3 sand
MW-15 2566.3 30416 14.82 1417 3/17/89 220 40- 50 70- 220 0030 #3 sand
MW-16 26890 3067.6 14.78 14.11 d22/83 250 40- 50 65- 220 0030 #3 sand
MW-17 na na na na na na na na na na
MW-18 na na na na na na na na na na
MW-19 na na ria na na na na na na ha
MW-20 na na na na na na na na na na
Mw-21 na na na na na na na na na na
Mw-22 2649.2 31506 na 14.44 na na na na na na
MW-23 26236 31553 na 14.48 na na na na na na
MW-24 26113 3208.8 na 14.67 na na na na na na

MW-0S25 26948 31506 13.25 12.86 8/23/89 225 50- 65 75- 225 0020 #2165 sand
MW-O526 26768 32064 1355 12.71 8/24/83 250 75- 9.0 10.0- 250 0020 #2/16 sand
MW-0S27 26664 32712 14.33 14.04 8/28/83 245 65- 80 9.0- 240 0020 #2/16 sand
MW-OS28 27047 3220.1 13.90 13.45 8/29/83 270 65- 80 90-270 0020 #216 sand
MW-0S29 2729.2 31462 13.38 12.60 8/30/89 250 65- 80 90- 250 0020 #2/16 sand

MW-30 2681.5 3096.0 na 14.54 na na na na na na

MW-31 24608 31679 na 14.92 na na na na na na

Mw-32 24874 3168.3 na 14.76 na na na na na na

MW-33 24819 3185.1 15.23 na na na na na na na

Product Recovery Wells

PR-1 22169 3056.0 16.73 na 2/28/89 150 490 60 80 150 0.125 Coarse Aquarium
PR-2 22342 29778 15.80 na 2/22/89 155 40 60 80 155 0.125 Coarse Agquarium
PR-3 23104  2960.1 15.90 na 2/22/89 155 40 80 B0 155 0.125 Coarse Aguarium
PR-4 22974 30277 16.34 na 2/22/89 155 40 60 80 155 0.125 Coarse Aquarium

PR-5 22946 30940 16.64 na 2/22/89 15:5 40 60 80 15:0 0.125 Coarse Aquarium



Table 1. Monitoring and Product Recovery Well Completion Details

Harding Lawson Associates

Ground  Measuring

Surface Point Total Bentonite Screened Slot Sand
Well Elevation Elevation Date Depth Seal Interval Interval Size Pack
Number Northing Easting (ft AMSL [1]) (ft ASML) Drilled (f1) {ft BGS [2]) (ft BGS) (inches) Size
PR-6 24245 3002.0 15.33 na 2/22/89 155 40 60 80 150 0.125 Coarse Aquarium
PR-8 na na na na 2/23/89 155 40 60 80 150 0.125 Coarse Aquarium
PR-9 24248 33256 15.99 na 2/21/88 150 4.0 50 7.0 150 0.125 Coarse Aquarium
PR-10 24938 3084.7 14.57 na 2/21/89 155 40 60 80 155 0.125 Coarse Aguarium
PR-11 na na na na 2/21/89 155 40 60 80 155 0.125 Coarse Aquarium
PR-12 24864 31899 15.24 15.04 2/21/8% 155 40 60 80 155 0.125 Coarse Aguarium
PR-13 2488.5 3265.7 15.05 na 3/28/89 155 40 6.0 80 150 0.125 Coarse Aquarium
PR-14 25182 33544 1555 na 328/88 155 40 60 80 150 0.125 Coarse Aguarium
PR-15 2530.1 32525  15.06 na 3/28/83 155 40 60 80 150 0.125 Coarse Aguarium
PR-16 26194 3305.3 14.87 na 3/28/89 155 40 6.0 80 150 0.125 Coarse Aguarium
PR-17 25753 31017 14.62 na 2/23/88 205 40 6.0 80 205 0.125 Coarse Aquarium
PR-20 25745 32434 14.64 14.36 2/23/89 155 40 6.0 80 150 0.125 Coarse Aguarium
PR-21 2608.8 3140.1 14.60 14.37 328/80 155 490 60 80 150 0.125 Coarse Aguarium
PR-22 2605.7 31497 14.61 14.43 3/28/89 155 40 60 80 150 0.125 Coarse Aquarium
PR-23 2603.0 3159.3 14.61 14.47 2/24/89 155 40 60 B0 150 0.125 Coarse Aquarium
PR-24 25988 31374 14.57 14.32 2/24/89 150 490 60 80 150 0.125 Coarse Aquarium
PR-25 2596.1  3147.0 14.56 14.39 2/24/89 150 490 60 80 150 0.125 Coarse Aquarium
PR-26 na na na 14.38 na na na na na na
PR-27 na na na na na na na na na na
PR-28 na na na na na na na na na na
PR-29 na na na 14.33 na na na na na na
PR-31 na na na 14.08 na na na na na na
PR-32 na na na 14.45 na na na na na na
PR-33 na na na 14.36 na na na . na na na
PR-34 na na na 14.49 na na na na na na
PR-35 na na na 14.55 na na na na na na
PR-36 na na na 14.40 na na na na na na
PR-37 na na na 1429 na na na na na na
PR-38 na na na 14.47 na na na na na na
PR-39 na na na 14.49 na na na na na na
PR-40 na na na na na na na na na na
PR-41 na na na na na na na na na na
PR-42 na na na na na na na na na na
PR-43 na na na na na na na na na na
PR-44 na na na na na na na na na na
PR-45 na na na na na na na na na na
PR-46 na na na na na na na na na na
PR-47 na na na na na na na na na na
PR-48 na na na na na na na na na na

PR-49 na na na na na na na na na na



Table 1. Monitoring and Product Recovery Well Completion Details
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Ground Measuring

Surface Point Total Bentonite Screened Siot Sand
Weli Elevation Elevation Date  Depth Seal Interval Interval Size Pack
Number Northing Easting (ft AMSL [1]) (ft ASML)  Drilled (ft) {ft BGS [2]) (ft BGS) (inches) Size
PR-50 na na na na na na na na na na
PR-51 na na na na na na na na na na
PR-52 na na na na na na na na na na
PR-53 na na na na na na na na na na
PR-54 na na na na na na na na na na
PR-55 na na na na na na na na na na
PR-56 na na na na na na na na na na
PR-57 na na na na na na na na na na
PR-58 na na na na na na na na na na
PR-59 na na na na na na na na na na
PR-60 na na na na na na na na na na
PR-61 na na na na na na na na na na
PR-62 na na na na na na na na na na
PR-63 na na na na na na na na na na
PR-64 na na na na na na na na na na
PR-65 na na na na na na na na na na
PR-66 na na na na na na na na na na
PR-67 na na na na na na na na na na
PR-68 na na na na na na na na na na
PR-69 na na na na na na na na na na
PR-70 na na na na na na na na na na
PR-71 na na na na na na na na na na
PR-72 na na na na na na na na na na
PR-73 na na na na na na na na na na
PR-74 na na na na na na na na na na
PR-75 na na na na na na na na na na
PR-76 na na na na na na na na na na
PR-77 na na na na na na na na na na
PR-78 25124 3151.0 14.76 na 713/89 155 3.0- 40 50- 155 0.020 #2116 sand
PR-79 25149 31274 14.56 na 7/13/88 150 30- 40 50- 1590 0.020 #2/16 sand
PR-80 25395 31295 14.43 na 7/13/89 150 3.0 40 50 1t50 0.020 #2/16sand
PR-81 24903 3155.0 14.86 na 7/13/89 150 3.0 40 50 150 0.020 #2/16sand
PR-82 na na na na na na na na na na
PR-83 na na na na na na na na na na
PR-84 na na na na na na na na na na
PR-85 na na na na na na na na na na
PR-86 na na na na na na na na na na
PR-87 na na na na na na na na na na
PR-88 na na na na na na na na na na

PR-89 na na na na na na na na na na



Table 1. Monlioring and Product Recovery Well Completion Details
Ground  Measuring
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Surface Point Total Bentonite Screened Slot Sand
Well Elevation Elevation Date Depth  Seal Interval Interval Size Pack
Number Northing Easting (ft AMSL[1]) (it ASML) Drilled (ft) (ft BGS [2]) (t BGS) (inches) Size
PR-90 na na na na na na na na na na
PR-91 na na ha na na na na na na na
PR-02 na na na na na na na na na na
PR-93 na na na na na na na na na na
PR-94 na na na na na na na na na na
PR-95 na na na na na na na na na na
PR-96 na na na na na na na na na na
PR97 na na na na na na na na na na
PR-08 na na na na na na na na na na
PR-98 na na na na na na na na na na
PR-100 na na na na na na na na na na
PR-101 na na na na na na na na na na
PR-102 na na na na na na na na na na
PR-103 na na na na na na na na na na

[1] ASML. = Above Mean Sea Level
{2] BGS = Below Ground Surface
[3] na = Not Availahle



Table 2. Petroleum Hydrocarbon Concentrations in Soil Samples Harding Lawson Associates
Hydrocarbon Concentrations (mg/kg)
Boring Sample Sample TPH TPH TPH Oil and Grease  Oil and Grease
Number Depth Number as gasoline as diesel as motor oil (Total) {Nonpolar)
(feet)
SB-1 5.0- 55 91061701 <1 26* 220 270 230
SB-1 10.0 - 10.5 91061702 <1 <1 <10 <50 <50
5B-1 12.5-13.0 91061703 <1 <1 <10 NT NT
SB-1 15.0-15.5 91061704 <1 <1 <10 NT NT
SB-1 20.0-20.5 91061705 <1 <1 <10 NT NT
SB-2 5.0- 5.5 91061819 <1 <1 <10 NT NT
SB-2 10.0- 10.5 91061820 <1 <1 <10 NT NT
$B-2 12.5-13.0 91061821 <t <1 <10 NT NT
SB-2 15.0 - 15.5 91061822 <1 <1 <10 NT NT
5B-2 20.0 - 20.5 91061823 <1 <1 <10 NT NT
SB4 50- 55 91061801 <1 <1 <10 <50 <50
SB-4 10.0 - 10.5 91061802 <1 <1 <10 <50 <50
SB4 12.5 - 13.0 91061804 <1 <1 <10 NT NT
5B4 15.0-15.5 91061805 <1 <1 <10 NT NT
S$B-4 20.0 - 20.5 91061806 <1 <1 <10 NT NT
SB-5 5.0- 55 91061706 <1 <1 <10 NT NT
§B-5 i0.0 - 10.5 91061707 <1 <1 <10 NT NT
S$B-5 12.5 - 13.0 91061708 <l <1 <10 NT NT
SB-5 15.0-15.5 91061709 <1 <1 <10 NT NT
SB-5 20.0 - 20.5 91061710 <i <1 <10 NT NT
SB-6 50-55 91062012 600 15 <10 150 120
SB-6 10.0 - 10.5 91062013 1900 170 <10 330 250
S§B-6 13.0-13.5 91062015 350 86 <10 NT NT
SB-6 15.0 - 15.5 91062016 180 37 22 NT NT
$B-6 20.0 - 20.5 91062017 <1 23 <10 NT NT
SB-10 5.0-55 91061711 26 [7% <10 <50 <50
SB-10 10.0 - 10.5 91061712 1200 260* <10 <50 <50
SB-10 12.5 - 13.0 91061713 <1 <1 <10 NT NT
SB-10 15.0-15.5 51061714 <1 <t <10 NT NT




Table 2. Petroleum Hydrocarbon Concentrations in Soil Samples Harding Lawson Associates
Hydrocarbon Concentrations (mg/kg)
Boring Sample Sample TPH TPH TPH Oil and Grease  Oil and Grease
Number Depth Number as gasoline as diesel as motor oil (Total) (Nonpolar)
(feet)
SB-10 20.0-20.5 91061715 <1 <1 <10 NT NT
SB-11 5.0- 55 91062018 NT NT NT 85 81
SB-11 11,0 - 11.5 91062019 NT NT NT 290 160
SB-12 5.0- 55 91061807 <1 <1 <10 <50 <50
SB-12 10.0 - 10.5 91061808 <1 <1 <10 <50 <50
SB-12 12.5 - 13.0 91061810 <1 <1 <10 NT NT
SB-12 15.0 - 15.5 91061811 <1 <1 <10 NT NT
SB-12 20.0 - 20.5 91061812 <1 <1 <10 NT NT
SB-13 5.0- 55 91062007 3206 27 <i0 NT NT
SB-13 12.5 - 13.0 91062009 2.0 <1 <10 NT NT
SB-13 13.5 - 16.0 91062010 1.6 <1 <10 NT NT
SB-13 20.0 - 20.5 91062011 <1 <1 <10 NT NT
S$B-14 5.0-55 91062001 2500 470 <10 NT NT
SB-14 10.0 - 10.5 91062002 1400 670 <10 NT NT
SB-14 12.5-13.0 91062004 6.9 6.6 <10 NT NT
SB-14 15.0 - 15.5 91062005 1.1 <1 <10 NT NT
SB-14 20.0 - 20.5 91062006 <1 <l <10 NT NT
S$B-15 50-55 918B1555 <1 <1 <10 NT NT
SB-15 10.0 - 10.5 91SB1510 3.2 57 45 NT NT
$B-15 13.0 - 13.5 915Bi513 <1 <1 <10 NT NT
SB-15 15.0-15.5 91SB1515 <1 <1 <10 NT NT
SB-15 20.0 - 20,5 918B1521 <1 <1 <10 NT NT
SB-16 50- 55 91SB1655 550 21 <10 130 130
SB-16 10.0 - 10.5 91SB1610 6400 940 280 250 240
SB-16 13.0-13.5 915B1613 100 45 <10 NT NT
SB-16 15.0 - 15.5 9158B1615 1900 59 44 NT NT
SB-16 20.0-20.5 915B1621 260 2.8 <10 NT NT
SB-17 6.0- 6.5 915B1765 1.1 110 80 NT NT
S$B-17 10.0 - 10.5 91SB1710 10000 810 <10 NT NT
SB-17 12.5 - 13.0 91SB1713 88 45 37 NT NT




Table 2. Petroleum Hydrocarbon Concentrations in Soil Samples Harding Lawson Associates
Hydrocarbon Concentrations (mg/kg)
Boring Sample Sample TPH TPH TPH Oil and Grease  Oil and Grease
Number Depth Number as gasoline as diesel as motor oil {Total) (Nonpolar)
(feet)
SB-17 15.0-15.5 915B1715 130 130 69 NT NT
SB-17 20.0 -20.5 91S8B1721 <1 <1 <10 NT NT
S$B-18 50- 55 91061813 <1 <1 <10 <50 <50
SB-18 10.0 - 10.5 91061815 <1 <1 <10 <50 <50
SB-18 12.5 - 13.0 91061816 <1 <1 <10 NT NT
SB-18 15.0-15.5 91061817 <1 <1 <10 NT NT
SB-18 20.0 - 20.5 91061818 <1 <1 <10 NT NT
SB-19 5.0- 5.5 91062103 <1 <1 <10 <50 <50
SB-19 10.0 - 10.5 91062104 <1 <1 <10 <50 <50
SB-19 12.5-13.0 91062105 <1 <1 <10 NT NT
SB-19 15.5-16.0 91062106 <1 <1 <10 NT NT
$B-19 20.6 - 20.5 91062107 <1 <1 <10 NT NT
SB-20 5.0-55 91062108 <1 17 25 57 <50
SB-20 10.0 - 10.5 91062109 820 65 34 <50 <50
SB-20 12.5 - 13.0 91062110 <1 <1 <10 NT NT
$B-20 15.5 - 16.0 91062111 <1 <1 <10 NT NT
SB-20 20.0 - 20.5 91062112 <1 <1 <190 NT NT

* Note: The analytical laboratory reported that for the results for petroleum hydrocarbons
as diesel analyses for these samples, the actual hydrocarbon extracted appeared to be

a lighter hydrocarbon than diesel (NET Laboratories, 1991).

<1 - Chemical not detected above reporting limit.

NT - Not Tested.
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Table 3. PCB Concentrations in Soil and Product Samples

PCB Concentrations (ug/kg)
Boring Sample Sampie Aroclor1016  Aroclori221  Aroclorl232  Aroclor1242  Aroclor]248  Aroclorl254 Aroclor1260
Number Depth Number
(feet)
$B-3 5.0- 5.5 91061901 <100 <500 <200 <100 <100 <50 <50
5B-3 11.0-11.5 91061902 <100 <500 <200 <100 <100 <50 <50
SB-3 15.5 - 16.0 91061903 <100 <500 <200 <100 <100 <50 <350
SB-6 10.0 - 10.5 91062013 <100 <500 <200 <100 <100 100 <50
SB-7 5.0- 55 91061911 <100 <500 <200 <100 <100 <50 <50
SB-7 il.0-11.5 91061912 <100 <500 <200 <100 <100 <50 <50
SB-7 15.0 - 15.5 91061913 <100 <500 <200 <100 <100 <50 <50
SB-8 5.5- 6.0 91061907 <100 <500 <200 <100 <100 55 . <50
SB-8 10.5-11.0 91061908 <100 <500 <200 <100 <100 130 . <50
SB-8 15.0 - 15.5 91061909 <100 <500 <200 <100 <100 260 - <50
SB-9 5.0- 535 91061904 <100 <500 <200 <100 <100 <50 <350
SB-9 11.0-11.5 91061905 <100 <500 <200 <100 <100 <30 <50
SB-9 15.0-15.5 91061906 < 100 <500 <200 <100 <100 <50 <50
$B-11 50-55 91062018 <100 <500 <200 <100 <100 <50 <350
SB-11 11.0-11.5 91062019 <100 <500 <200 <100 <100 <50 <50
SB-11 15.5 - 16.0 91062020 <100 <500 <200 <100 < 100 <50 <50
Liquid 10.0 - 11.0 91061910 < 1000 < 1000 <1000 < 1000 <1000 49,000 < 1000
Product*

* Note: Oily liquid sample from Boring SB-8 at approximately 10.0 to 11,0 feet bgs.
<500 - Chemical not detected above reporting limit.
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Table 4. Groundwater Elevations and Free-Phase Petroleum Product Thicknesses

Measuring Water
Point Depth Depth to Product Level
Well Elevation Date o Water Product Thickness Elevation®
Number (ft AMSL) (ft BGS) (ft BGS) (fty (ft AMSL)
MW- 1 16.49 4/16/91 10.27 6.22
16.49 5724191 10.66 5.83
16.49 7/9/91 11.25 5.24
16.49 8/15/91 11.61 4.88
Mw-2 15.11 4/16/91 9.15 5.96
15.11 5/24/91 9.48 5.63
15.11 7/9/91 10.02 5.09
15.11 8/15/91 10.33 478
MW-3 14.30 416/ 8.44 5.86
14.30 5/24/91 8.75 5.55
14.30 7/9/9 9.26 5.04
14.30 8/15/91 9.57 4,73
MW- 4 14.42 4/16/91 8.48 5.96
14.42 5/24/91 Dry
14.42 7/9/91 9.38 5.04
14.42 8/15/91 9.71 4.71
MW- 5 14.41 4/16/91 8.48 5.93
14.41 5/24/91 8.31 5.60
14,41 7/9/91 9.32 5.09
14.41 8/15/91 9.60 4.81
MW-6 1412 4/16/91 8.15 5.97
14.12 5/24/91 8.46 5.66
14.12 7/9/91 8.95 517
14.12 8/15/91 9.1 4.91
MW- 7 14.28 4/16/91 11.22 8.32 2.80 5.39
14.29 5/24/91 10.79 772 3.07 5.96
14.29 7/9/91 10.30 8.33 1.97 557
14.29 8/15/91 11.04 8.40 2.64 5.36
MW- 8 14.20 4/16/91 8.15 6.05
14.20 5/24/91 8.83 8.40 0.43 571
14.20 7/9/91 9.43 8.85 0.58 5.23
14.20 8/15/91 9.68 9.12 0.56 4,97
MW-9 14.96 5/24/91 9.31 5.65
14.96 7/0/91 9.86 510
14.96 8/15/91 10.19 477
MW-10 15.73 4/18/91 9.71 6.02
15.73 5/24/31 10.06 5.67
15.73 7/9/91 10.62 511
15.73 8/15/91 10.78 4.95
MW-11 14.55 5/24/91 8.85 570
14.55 7/9/91 9.43 512
14.55 8/15/91 ;974 4.81



Harding Lawson Associates

Table 4. Groundwater Elevations and Free-Phase Petroleum Product Thicknesses

Measuring Water
Point Depth Depth to Product Leval
Well Elevation Date to Water Product Thickness Elevation*
Number {ft AMSL) (ft BGS) (ft BGS) {ft) {ft AMSL)
MW-12 15.28 4/16/91 9.24 6.04
15.28 5/24/91 9.59 5.69
15.28 7/9/91 10.14 5.14
15.28 8/15/91 10.42 4.86
MW-13 14.85 4/16/91 B.84 6.01
14.85 5/24/91 9.19 5.686
14.85 7/9/91 9.73 512
14.85 8/15/91 10.12 473
MW-14 14,10 7/9/91 9.16 494
14.10 8/15/91 9.45 4.65
MW-15 1417 7/9/91 9.24 4.93
1417 8/15/91 9.53 4,64
MW-16 14,11 4/16/91 8.76 5.35
14.11 5/24/91 8.61 5.50
14.11 779/91 9.14 497
14.11 8/15/91 9.40 4.71
Mw-22 14.44 4/16/91 12.58 7.52 5.06 591
14.44 5/24/91 13.05 7.77 5.28 5.61
14.44 T19/91 13.43 B.27 5.16 5.14
14.44 8/15/91 13.69 8.53 5.16 4.88
MW.-23 14.48 5/24/91 9.97 8.53 1.44 566
14.48 7/9/91 10.67 8.93 1.74 5.20
14.48 8/15/91 10.91 9.26 1.65 489
MWwW-24 14,67 4/16/91 8.75 5.92
14.67 6/24/91 9.76 8.83 0.93 5.65
14.67 8/15/91 11.24 9.44 1.80 487
MW-0825 12.86 4117191 7.79 5.07
12.86 5/24/91 7.70 5.16
12.86 7/9/91 7.42 5.44
12.86 8/15/91 7.72 5.14
MW-0826 12.71 417191 6.93 578
12.71 5/24/91 6.95 5.76
12.71 7/8/91 7.40 5.31
12.71 8/15/91 7.53 5.18
MW-0827 14.04 417191 9.01 5.03
14.04 5/24/91 823 581
14.04 7/9/91 8.71 5.33
14.04 8/15/81 8.75 5.29
MW-0828 13.45 4/17/91 7.55 5.90
13.45 5/24/91 7.67 5.78
13.45 7/9/91 \ 8.08 5.37
13.45 8/15/91 8.22 5.23



Harding Lawson Assoclates

Table 4. Groundwatert Elevations and Free-Phase Petroleum Product Thicknesses

Measuring Water
Point Depth Depth to Product Level
Well Elevation Date to Water Product Thickness Elevation®
Number {ft AMSL) (ft BGS) {ft BGS) {ft) {ft AMSL)
MW-08529 12.60 41791 7.04 5.56
12.80 8/24/91 6.90 5.70
12.60 7/9/91 7.24 5.36
12.60 8/15/91 7.42 5.18
MW-30 14.54 8/15/91 9.75 479
MW-31 14,92 8/15/81 10.14 478
MW-32 14.76 8/15/91 10.02 4,74
PR-20 14.36 4/16/91 9.06 7.90 1.16 6.23
14.36 5/24/91 9.94 8.10 1.84 5.89
14,36 7/9/91 10.07 874 1.33 5.35
14,36 81591 10.32 9.03 1.29 5.07
PR-22 14.43 4/16/91 9.68 8.01 1.67 6.09
14.43 5/24/91 10.20 8.30 1.80 5.75
14.43 7/9/91 10.44 8.83 1.61 5.28
14.43 8/15/91 10.61 9.01 1.60 5.10
PR-24 14.32 4/16/91 8.40 592
PR-27 NA 5/24/91 8.58
NA 7/9/91 9.10
NA 8/15/91 9.36
PR-31 14.08 4/16/81 7.92 6.16
PR-33 14.36 4/16/91 7.78 6.58
14.36 5/24/91 8.30 6.06
14.36 7/9/91 8.78 5.68
14.36 8/15/91 9.07 529
PR-35 14.55 4/16/91 298 8.26 0.72 8.15
PR-38 14.47 4/16/91 8.58 5.89
PR-40 NA 4/16/91 8.58
PR-41 NA 5/24/91 713 6.67 0.48
NA 7/9/91 7.76 7.13 0.63
NA 8/15/91 9.1 7.40 1.71
PR-43 NA 5/24/91 8.85
NA 79791 8.20
NA 8/15/81 9.87
PR-44 NA 5r24/91 B.26 6.69 1.57
NA 7/9/91 9.10 7.69 1.41
NA 8/15/91 10.56 8.22 2.34
PR-45 NA 5/24/91 8.93 8.85 0.08
NA 7/9/91 9.50 9.30 0.20
NA 8/15/91 9.72 9.53 0.19
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Table 4. Groundwater Elevations and Free-Phase Petroleum Product Thicknesses

Measuring Water
Point Depth Depth to Product Level
Well Elevation Date to Water Product Thickness Elevation*
Number {ft AMSL) (ft BGS) (ft BGS) {ft) {ft AMSL)
PR-46 NA 7/9/91 8.60
NA 8/15791 8.95
PR-48 NA 4/16/91 8.75 8.65 0.10
PR-49 NA 5/24/91 7.62
PR-52 NA 5/24/91 9.26 8.76 0.50
NA 7/9/1 9.74 917 0.57
NA 8/15/91 10.03 9.38 0.65
PR-53 NA 5/24/91 10.45 8.25 2.20
NA 7/9/91 10.57 8.85 1.72
NA 8/15/21 10.73 9.20 1.53
PR-55 NA 5/24/91 9.51 8.59 0.92
NA 7/9/91 10.26 8.82 1.44
NA 8/15/91 10.58 9.07 1.51
PR-56 NA 7/9/91 10.86 9.02 1.84
NA 8/15/91 10.93 9.33 1.60
PR-57 NA 4/16/91 7.69
PR-58 NA 4/16/91 8.99 8.03 0.98
NA 5/24/91 9.38 8.39 1.00
NA 7/9/91 10.03 8.86 117
NA 8/15/91 10.37 9.13 1.24
PR-59 NA 4/16/91 8.09
NA S/24/91 8.41
NA 7/9/91 9.03
NA 8/15/91 8.83
PR-61 NA 5/24/91 9.06 8.94 0.12
NA 7/9/91 9.55 9.43 0.12
NA 8/15/91 .89 9.71 0.18
PR-63 NA 5/24/91 8.98 8.96 0.02
NA 7/9/91 9.46 9.45 0.01
NA 8/15/91 9.77 9.75 0.02
PR-65 NA 5/24/91 8.76 8.68 0.08
PR-67 NA 4/16/91 8.77 8.03 0.74
PR-69 NA 4/16/91 7.08
NA 5/24/91 7.47
NA 7/9/91 8.13
NA 8/15/91 8.04
PR-70 NA 4/16/91 8.86 7.46 1.40
PR-71 NA 4/16/91 8.71
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Table 4. Groundwater Elevations and Free-Phase Petroleum Product Thicknesses
Measuring

Water
Point Depth Depth to Product Level
Wall Elevation Date to Water Product Thicknass Elevation*
Number (ft AMSL) (it BGS) (it BGS) {f) (ft AMSL)
PR-72 NA 4/16/91 9.03
PR-77 NA 5/24/91 8.65
NA 7/9/91 9.18
NA 8/15/91 9.38
PR-81 NA 4/16/91 8.35

* When product is present the equivalent water level elevation is calculated by adding 0.8 times
the product thickness to the productwater interface elevation,

AMSL = Elevation Above Mean Sea Level
BGS = Below Ground Surface
NA = Data Not Available



Marding Lawson Associates

Table 5. Product Thicknesses Before and After Well Redevelopment

Date MW-7 MW-22 PR-20 PR-53
16-Apr-91 2.90 5.06 NM NM
16-May-91 3.07 5.28 1.84 2.20
24-Jun-91 3.59 1.64 1.73 2.22
26-Jun-91 1.00 0.76 0.98 1.57
9-Jui-91 1.97 5.16 1.33 1.75
15-Aug-91 2.64 5.16 1.29 1.53

Notes: Product thicknesses in feet. NM - Not Measured.



Table 6. Aquifer Test Results

Harding Lawson Associates
Drawdown Data
Well Distance from Flow Rate  Drawdownat  Aquifer Transmissivity Aquifer Hydraulic Conductivity Storage Coefficient
Number  Pumping Well (ft) {gpm) End of Test (ft) (ft2/day) Thickness (ft) (ft/day)
MW-13 0 2.00 5.60 24 7 34 Not Calculated
MW-2 57.2 2.00 0.30 280 7 40 1.10E-(4
Recovery Data
Well Distance from Flow Rate Aquifer Transmissivity Aquifer Hydraulic Coaductivity
Number  Pumping Well (ft) (gpm) (£2/day) Thickness (ft) {ft/day)
MW-13 0 2.00 230 7 32
MW-2 57.2 2.00 220 7 31
Aquifer Transmissivity Hydraulic Conductivity Storage Coefficient
(ft2/day) (ft/day)
verages of
eliable Drawdown 240 34 1.10E-04

d Recovery Data




Harding Lawson Associates
Table 7. Petroleum Hydrocarbon Concentrations in Groundwater Samples
Hydrocarbon Concentrations (ug/1)
Well Sample TPH TPH TPH Qil and Oil and Grease Benzene  Toluene Ethyl-  Xylenes Other 8240
Number Number as gasoline  as diesel as motor 0il Grease (Total) (Nonpolar) Benzene (Total) Compounds
MW-1 91062501 <50 <50 <500 <5000 <5000 <5.0 <5.0 <5.0 <5.0 <5.0-<10
MW-2 91062510 <50 <50 <500 < 5000 <5000 <0.5 <0.5 <0.5 <0.5 NT
MW-3 91062605 <50 <50 <500 <5000 <5000 22 <0.5 0.5 <0.5 NT
MW-3 dup | 91062606 100 <50 <500 <5000 < 5000 25 <0.5 0.6 <0.5 NT
MW 91062502 <50 <50 <500 <5000 <5000 <5.0 <5.0 <5.0 <5.0 <5.0-<10
MW-5 91062509 <50 <50 <500 <5000 <5000 <5.0 <5.0 <5.0 <5.0 <5.0-<19
MW-9 91062503 <50 <50 <500 NT NT <0.5 <0.5 <0.5 <0.5 NT
MW-10 | 91062504 <50 <50 <500 NT NT <0.5 <0.5 <0.5 <0.5 NT
MW-11 | 91062505 <50 <50 <500 NT NT <0.5 <0.5 <0.5 <0.5 NT
MW-12 | 91062512 <50 <50 <500 NT NT <0.5 <0.5 <0.5 <0.5 NT
MW-13 91062506 <50 <50 <500 <5000 < 5000 <5.0 <5.0 <5.0 <5.0 <5.0-<10
MW-14 191062507 <50 <50 <500 NT NT <5.0 <5.0 <5.0 <5.0 <5.0-<10
MW-15  |91062508 <350 <50 <500 NT NT <5.0 <5.0 <5.0 <5.0 <5.0-<10
MW-16 |51062513 <50 <50 <500 <5000 <5000 NT NT NT NT NT
MW-25 191062607 <50 <50 <500 NT NT 0.8 <0.5 <0.5 <0.5 NT
MW-26 191062608 300000 2100 1600 <5000 <5000 4400 3600 260 4600 470 (1,2-DCA)
MW-26 dup | 91062609 85000 1100 1000 5400 5100 3700 2700 160 3100 480 (1,2-DCA)
MW-27 |91062610 <50 <50 <500 NT NT 1.8 <0.5 <0.5 <0.5 NT
MW-28 91062601 <350 <50 <500 NT NT <0.5 <0.5 <0.5 <0.5 NT
MW-29 191062602 <50 <50 <500 <5000 < 5000 <5.0 <5.0 <5.0 <5.0 <5.0-<10
MW-31 | 91062603 <50 <50 <500 NT NT <0.5 <{0.5 <0.5 <0.5 NT
MW-32  {91062604 690 <50 <500 < 5000 <5000 550 <5.0 1.6 11 14 (1,2-DCA)
Field Blank | 91062511 <50 <50 <500 <5000 <5000 <0.5 <0.5 <0.5 <0.5 NT
Field Blank | 91062611 <50 <50 <500 <5000 <5000 <5.0 <5.0 <5.0 <5.0 <35.0-<10
Trip Blank |Trip Blank <50 NT NT NT NT <0.5 <0.5 <0.5 <0.5 NT

Notes: <50 - Chemical not detected above reporting limit. NT- Not Tested.
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