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SUPPLEMENTAL SITE INVESTIGATION
GRAND AUTO FACILITY
4240 E. 14th STREET, OAKLAND, CA.

EXECUTIVE SUMMARY

Hart Crowser has prepared this Supplemental Site Investigation
for PACCAR Automotive, Inc. (PAI) for their Grand Auto
facility located at 4240 East 14th Street in Oakland, California.
This supplemental report was prepared for PAI in response to
findings made during our preliminary investigation which was
summarized in a report titled, "Preliminary Site Investigation
Report, Grand Auto/Super Tire Facilities”, dated November 20,
1992. Our supplemental work was performed according to our
work plan. dated February 9, 1993.

During this investigation, we drilled five soil borings (B-8 to B-
12) and converted three of them to groundwater monitoring
wells (MW-2, MW-3, MW-4). We analyzed a total of nine soil
samples for: total petroleum hydrocarbons (TPH) as gasoline
and diesel; benzene, toluene, ethylbenzene, xylenes (BTEX),
chlorinated volatile organics; and the five metals - chromium,
cadmium, lead, nickel, and zinc. In addition, the wells were
developed and sampled (including the existing MW-1) for TPH
as gasoline, BTEX, oil and grease (MW-2 only), chlorinated
volatile organics, and the five metals mentioned above.

Petroleum hydrocarbons were not detected in any of the soil
samples submitted for analysis. The only chlorinated volatile
organic compound detected in any of the samples was
tetrachloroethene (PCE), at concentrations ranging from 0.005 to
0.030 milligrams per kilogram (ppm). Background
concentrations of four of the five metals were detected in most
of the soil samples.

Some relatively low concentrations of petroleum hydrocarbons
were detected in two of the monitoring wells (MW-1 and MW-
2). Seven different chlorinated volatile organic compounds
were detected in the groundwater samples. Drinking water
standards were exceeded for dichloroethene (DCE),
trichloroethene (TCE), dichloroethane (DCA), and PCE. In
addition, chromium, nickel and zinc were detected in MW-3 and
MW-4. The drinking water standard for chromium was
exceeded in both wells.
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The measured groundwater gradient was relatively flat,
however, there is a very slight southwestern gradient.

Therefore, MW-2 would be the most upgradient well and, based
on the detections found from this well, there is the potential that
several constituents found in onsite groundwater originated
from an offsite source(s). There does not appear to be any
impact on the groundwater from the former USTs onsite.

1.0 INTRODUCTION AND OVERVIEW

Hart Crowser has prepared this Supplementary Site
Investigation Report for PACCAR Automotive, Inc. (PAI} for the
Grand Auto facility (the site) at 4240 East 14th Street in Oakland,
California. The site is located at the corner of East 14th Street
and High Street in Oakland, California, as shown on the Site
Location Map (Figure 1). The property is leased by PAI

The following paragraphs include: the purpose of the
supplemental site investigation, a summary of the site
background, and the scope of the field activities. The
investigation was conducted according to the "Work Plan,
Supplemental Site Investigation, Grand Auto Facility” (Hart
Crowser, February 9, 1993).

1.1 Purpose of the Supplemental Site Investigation

A preliminary investigation was performed at the site by Hart
Crowser in July and August of 1992. The results of this
investigation, summarized in a report dated November 20, 1992,
showed the presence of halogenated hydrocarbons, primarily
dichloroethene (DCE), trichloroethene (TCE), and
tetrachloroethylene (PCE), in subsuzface soils and groundwater
beneath a former car wash sump located to the southeast of the
building (Figure 2). The purpose of this additional field
investigation was to determine the nature and extent of soil and
groundwater contamination in the area of this sump. This data
will also be used to evaluate the need for future remedial
activities.
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1.2 Site Background

The Grand Auto retail facility is located on an approximate 1.2
acre site. The site is currently used as an auto service and retail
merchandise facility. The site was previously used for retail
gasoline sales with underground fuel storage tanks and a car
wash with an associated drainage sump. The underground fuel
tanks were removed in 1986. In July 1992, Hart Crowser drilled
two borings (B-4 and B-5) in the vicinity of the former location of
the underground fuel storage tanks (Figure 2). Relatively minor
concentrations of petroleum hydrocarbons were present in
subsurface soil samples collected from these borings.

The car wash sump was removed on August 7, 1992, A soil
sample {S2C) was collected from beneath the sump (Figure 2).
Analytical results indicated the presence of petroleum
hydrocarbons, halogenated hydrocarbons, and some metals in
the soil beneath the sump. A groundwater monitoring well
(MW-1) was installed within ten feet southwest of the sump,
which, according to regional information, is the downgradient
direction. Despite some slightly wet conditions encountered at
eight feet below ground surface (BGS), free groundwater was not
encountered until approximately 36 feet BGS. There appears to
be a discontinuous perching layer at approximately 8 feet BGS.

Soil samples from this well showed non-detectable
concentrations of petroleum hydrocarbons, however, the
groundwater sample had detectable concentrations of petroleum
hydrocarbons and halogenated hydrocarbons. The monitoring
well was sampled again on January 19,1993. The results of this
sampling event were consistent with the results of the first
sample.

1.3 Scope of the Field Investigation

Due to the previous identification of petroleum hydrocarbons,
halogenated hydrocarbons, and metals in the former car wash
sump area, subsurface soil sampling and monitoring well
installation was performed to further characterize the soil and
groundwater quality in this area, Prior to drilling, the sump
excavation was backfilled with imported clean material. Two
borings were drilled to collect data to assist in identifying the
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vertical and horizontal extent of subsurface soil contamination.
Three new groundwater monitoring wells were constructed to
obtain additional data on the groundwater quality.

Details of the above field tasks are provided in the next section.
All field investigation tasks were conducted in accordance with
the Site Health and Safety Plan included in the Work Plan.

20 FIELD METHODOLOGY

This section describes the methodology for collecting the field
data. The objectives of the additional investigation were to
evaluate the horizontal and vertical extent of previously
identified soil and groundwater contamination. A more
detailed description of the methodology follows.

2.1 Soil Boring and Monitoring Well Installation

211 Soil Borings

A total of five subsurface soil borings (B-8 through B-12) were
drilled on the site on April 14 - 16, 1993. The borings were
drilled with a truck mounted drilling rig using hollow stem
augers. The locations of the borings are shown on Figure 2. The
following paragraphs describe the rationale for each of the soil
borings and well locations.

m Boring B-8 was drilled through the backfill of the former car
sump location, along the southern wall of the Grand Auto
building. This boring provided information regarding the
vertical extent of petroleumn hydrocarbons, chlorinated
solvents and metals previously identified. The boring was
advanced to a depth of approximately 25 BGS.

B Boring B-9 was drilled within 10 feet of the former car sump
toward the south. This boring provided additional
information on lateral extent of contamination previously
identified in the sump. The boring was advanced to a depth
of approximately 25 feet BGS.
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® Boring B-10 {MW-2) was placed along the northwest
boundary of the site in the presumed upgradient
groundwater flow direction of the sump and MW-1. A
monitoring well was constructed in this boring to a depth of
approximately 45 feet BGS.

m The two borings B-11 (MW-3) and B-12 (MW-4) were placed
toward the southwest of the former car wash sump in the
presumed downgradient groundwater flow direction of the
car wash sump and MW-1. Monitoring wells were emplaced
within these borings which were drilled to a total depth of
approximately 45 feet BGS.

W Boring HC-1 was drilled for the purpose of investigating the
neighboring site, which formerly operated as a Super Tire
store and is also leased by PAIL Boring HC-1 was converted to
a monitoring well.

For each boring, soil samples were collected at five foot intervals
to the total depth of the boring. Each boring was logged by a Hart
Crowser geologist, and all samples were screened using a field
photoionization detector (PID} using a 10.2 eV lamp. The boring
log was used to record materials encountered using the Unified
Soil Classification System, depth of first groundwater, PID
readings, and lithologic changes. Copies of the boring logs are
included in Appendix A.

Undisturbed soil samples were obtained using a modified
California split-spoon sampler. Stainless steel liners were placed
in the sampler barrel to retrieve and store the sample. The soil
sample liners were removed from the sampler and the bottom
liner was sealed with Teflon tape, covered with tight fitting
plastic caps, labeled, and placed in cool storage for potential
analysis. Soil samples were selected for analysis based on visual
observations and/or PID measurements. The samples intended
for analysis were delivered via courier to a State-certified
chemical testing laboratory. Strict chain-of-custody procedures
were observed throughout transport.

All down-hole equipment was steam cleaned between wells to
limit opportunities for cross-contamination.

M vmws
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2.1.3 Well Installation Procedures

Permits. Well construction permits were obtained from the
Alameda County Zone 7 Water Resources Management District
prior to commencement of drilling operations.

Monitoring Well Installation. Three of the borings (B-10, B-11,
and B-12) were converted into groundwater monitoring wells.
The monitoring wells were constructed of new 4-inch diameter,
flush joint threaded Schedule 40 polyvinyl chloride (PVC) casing
and factory-constructed well screen. The slot width of the well
screen was 0.020 inches. All PVC casing included the National
Sanitation Foundation (NSF) and/or American Society for
Testing and Materials (ASTM) designation.

The well screen extended from the bottom of the boring to
approximately five feet above where groundwater was
encountered. The bottom of the screened section was fitted with
a flush joint threaded bottom cap. The solid section of the well
casing extended from the top of the screened section to
approximately 4 inches below the ground surface.

Filter Pack Material After placement of the casing, a filter pack
was placed in the annulus between the exploratory boring and
the casing. The filter pack consisted of number 12/20 sand. The
filter pack extends from the bottom of the well screen to
approximately one to two feet above the top of the well screen.

The well was sealed by the placement of approximately one foot
of water-charged bentonite pellets above the filter pack and
cement grout to the ground surface. An Emco-Wheaton sealed
traffic box was placed over the well head to protect the well
while providing easy access.

Well Development. Prior to groundwater sampling and
development, each well was checked for the presence of a
floating petroleum product phase with an electronic interface
probe and a transparent bailer. Both items were decontaminated
in a non-phosphate detergent solution and rinsed in distilled
water prior to each use.
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Each well was developed by removing a minimum of eight well
volumes of groundwater and until discharged water was
reasonably free of sediment. A well volume is calculated using
the following equation:

Vb =Pix [Rc2 (1-I1) + Ilezle
Where:
Vp - volume of standing water in borehole, cubic feet (f3)
Pi-3.14
Re? - radius of casing, feet
Rp2 - radius of soil boring, feet
n - porosity of filter pack, decimal fraction
H - height of standing water in well, feet.

The variable H is determined by subtracting the depth to water
from the total well depth. The porosity, n, for this investigation
was assumed to be 0.3. The borehole volume was converted to
gallons by multiplying 7.48 gallons per ft3. Water levels and well
depths were obtained using an electric sounding device.

The wells were developed by use of a surge block, bailer, and
submersible pump with a truck mounted development rig. All
three wells were bailed dry initially and allowed to recharge
before continuing.

Water discharged from the monitoring wells were stored in
DOT-approved sealed head 55-gallon drums. Groundwater
analytical results will be used to determine the appropriate

disposal method.

2.2 Groundwater Sampling

2.2.1 Types, Locations, and Numbers of Samples

A groundwater sample was obtained from the existing onsite
monitoring well (MW-1) and the three new monitoring wells
(MW-2, MW-3, and MW-4). The samples were analyzed for TPH
as gasoline with BTEX distinction by EPA Method 8015/8020,
volatile organic compounds by EPA Method 8010, and
Cadmium, Chromium, Lead, Nickel, and Zinc by EPA Method
6010. A duplicate sample was obtained at MW-1 and analyzed
for these same parameters.
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2.2.2 Well Purging Procedure

Prior to sampling, groundwater elevations were measured in all
wells. An oil-water interface probe was used to determine the
presence of and to measure the thickness of floating product, if
present. Prior to obtaining a sample the monitoring wells, each
well was purged of a minimum of three and a maximum of five
casing volumes of water using a 2-inch submersible pump
constructed of Teflon and stainless steel materials. A casing
volume was calculated using the following equation:

Ve=PixR:2ZxH

Where:
V¢ - volume of standing water in well casing, cubic feet (ft>)
Pi- 3.14

R¢2 - radius of casing, feet
H - Theight of standing water in well, feet.

All purging equipment was properly decontaminated prior to
use at each well. Water discharged during purging operations
was stored as previously described.

2.2.3 Measurement of Field Parameters

Field parameters (pH, conductivity, and temperature) were
measured at the start of purge water pumping and at each
consecutive well volume until sequential measurements
differed by no more than 10 percent. Field measurements were
compared with data from previous sampling rounds and
examined for significant discrepancies.

The following equipment will be used for measurements of
ground water parameters in the field:

n pH/Temperature Orion 230 A
x  Conductivity Orion 120

2.24 Groundwater Sampling Procedures

Water samples were collected using a pre-cleaned single-use
disposable bailer. Water samples were placed in the appropriate
laboratory containers. Details of the water sampling procedures
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were recorded on a Groundwater Sampling Data report form. A
laboratory prepared trip blank accompanied the groundwater
samples, and was analyzed for similar chemical constituents.

All samples and blanks were placed in a cooler with ice packs to
cool the samples below 4°C and transported via courier to a
Superior Precision Analytical laboratory. Chain-of-custody
procedures were observed and are included in Appendix B.

3.0 LABORATORY ANALYSIS

3.1 Soil Samples

A total of nine soil samples were submitted for chemical
analysis. Soil samples collected at five foot intervals in boring B-
8 were submitted for analysis with the exception of the samples
collected in the upper ten feet of the boring which consisted of
new imported fill material. The sample collected at 10 feet BGS
in boring B-9 was submitted for analysis. This is the
approximate depth where previous contaminants were
identified. Two samples were submitted from MW-2, one from
the 10.5 foot depth and one from the groundwater interface at 35
feet BGS. The groundwater interface sample was also selected
for analysis from MW-3 and MW-4, approximately 36 feet BGS.
All of the soil samples were submitted for the following
analyses:

s TPH-gasoline/BTEX (EPA 8015/8020)

» TPH-Diesel (EPA 8015 modified)

m Volatile Chlorinated Organic Compounds (EPA 8010)
m Metals (Cd, Cr, Pb, Ni, Zn) (EPA 6010)

3.2 Groundwater Samples

All the groundwater samples collected, including the duplicate
sample from MW-1 (MW-1A), were submitted for the following
analyses:

s TPH-gasoline/BTEX (EPA 8015/8020)
s Volatile Chlorinated Organic Compounds (EPA 8010)
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In addition, the samples from MW-1, MW-2, MW-3, and MW-4
were analyzed for the following:

m  Metals (Cd, Cr, Pb, Ni, Zn) (EPA 6010)

The trip blank was analyzed for volatile chlorinated organic
compounds only. Oil and grease analysis (EPA 5520F) was also
performed on the sample from MW-2.

4.0 RESULTS

This section presents the results of our subsurface investigation.
Included in this section are the subsurface materials
encountered, groundwater flow direction findings, and
laboratory results for soil and groundwater. The groundwater
elevation measurements are found in Table 1. The results of the
soil and groundwater samples are also summarized in Tables 2
and 3, respectively.

4.1 Site Geology and Hydrogeology

411 Site Geology

The site is located in an area underlain by Quaternary alluvial
deposits which consist primarily of unconsolidated clays, silts,
sands, and gravels. These deposits are underlain by the
Franciscan formation at an undetermined depth.

The subsurface stratigraphy was based on materials encountered
from drilling five soil borings onsite and from incorporating
previous collected data. Descriptions of the subsurface materials
encountered are provided on the boring logs, included in
Appendix A of this report.

In general, the boring logs indicate that the site is underlain by
an irregularly layered sequence of silty to gravely sands and
clayey silt beds to the maximum depth explored, 46 feet BGS.
Approximately the upper 20 feet of material appears to be
artificial fill.
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41.2 Site Hydrogeology

We encountered unconfined groundwater in MW-2, MW-3, and
MW-4 at depths of approximately 35 feet BGS. Groundwater was
not encountered in borings B-8 and B-9 (advanced to
approximately 25 feet BGS), however very moist conditions were
observed around 15 feet BGS, indicating a potential that a minor
perching layer may be present.

Prior to groundwater sampling, we measured the groundwater
levels in each onsite well. The depth to groundwater for each
well and its corresponding elevation is presented in Table 1 and
shown on Figure 3. In general, the groundwater elevations
indicate a relatively flat groundwater gradient. However, by
incorporating the data from a well installed on the neighboring
property, the former Super Tire store, there appears to be a very
slight southwestern gradient.

4.2 Soil Results

The only detected compound in the soil samples submitted for
analysis was tetracholoethene (PCE), with the exception of
background levels of chromium, lead, nickel, and zinc. PCE was
detected in boring B-8 (11 and 25 feet BGS), MW-3 (35.5 feet BGS),
and MW-4 (36 feet BGS) at concentrations ranging from 0.005 to
0.030 milligrams per kilogram [equivalent to parts per million
(ppm)l.

4.3 Groundwater Results

Petroleum hydrocarbons were detected in samples MW-1, MW-
1A, and MW-2. Several chlorinated volatile organic compounds
were detected in all five samples including freon,
dichloroethene (DCE), chloroform, trichloroethane (TCA),
dichloroethane (DCA), trichloroethene (TCE), and PCE.
Chromium and zinc were also detected in MW-3 and MW-4. In
addition, nickel was detected in MW-4.

The concentration of total petroleum hydrocarbons as gasoline
ranged from 57 to 74 micrograms per liter [equivalent to parts
per billion (ppb)l. Benzene, toluene, and xylenes were only
detected in the sample from MW-2 at concentrations of 0.8, 1.1,
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and 1.0 ppb, respectively. MW-2 was also analyzed for oil and
grease, and was not detected above detection limits. The
reported TPH concentrations appear to be associated with the
chlorinated hydrocarbons compounds.

Of the seven detected chlorinated volatile organics, four of them
were detected in all samples: freon, DCE, TCE, and PCE. Freon
ranged in concentration from 28 to 110 ppb. DCE ranged in
concentration from 3.9 to 9.7 ppb. TCE ranged in concentration
from 17 to 32 ppb, and PCE ranged in concentration from 7.5 to
300 ppb.

Chloroform was detected in samples MW-1, MW-1A, MW-2,
and MW-4 at concentrations ranging from 0.6 to 1.1 ppb. TCA
was detected in samples from MW-1A, MW-2, and MW-3 at
concentrations ranging from 0.6 to 0.8 ppb. DCA was only
detected in sample MW-2 at a concentration of 0.6 ppb.

The three metals, chromium, zinc, and nickel, were only
detected in MW-3 and MW-4, although nickel was not detected
in MW-4. Chromium ranged in concentration from 60 to 170
pPpb. Zincranged in concentration from 80 to 216 ppb. Nickel
was detected at a concentration of 200 ppb.

5.0 DISCUSSION/CONCLUSIONS

Based on the analytical results of the soil samples collected from
drilling, it appears as though some relatively low concentrations
of PCE are present in the onsite subsurface soils. However, no
petroleum hydrocarbons were detected in any of the samples. In
addition, the metals detected in the subsurface soils appear to be
within background levels, with the exception of nickel in the
sample from B-8 at 11 feet BGS (U.S. Geological Survey,
Boeragen and Shacklotte, 1981}

During the previous investigation, a soil sample was collected at
eight feet BGS beneath the sump. The PCE concentration from
this soil sample was 0.104 ppm. The sample from B-8, located at
the sump, at a depth of 11 feet, had a PCE concentration of 0.005
ppm (the detection limit is 0.005 ppm). The next two samples
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from this boring, taken at depths of 16 and 21 BGS, showed non-
detected concentrations of PCE. However, the sample from 25
feet BGS, at the bottom of the boring, had a PCE concentration of
0.030 ppm. The PCE found at the groundwater interface in MW-
3 and MW-4 were also at relatively low concentrations (0.009 and
0.012ppm).

The concentrations of total pelroleum hydrocarbons in the
groundwater samples from the two wells, MW-1 and MW-2, are
relatively low at 57 to 74 ppb. Benzene, toluene, and xylenes
were only detected in MW-2 at concentrations that are not
significantly greater than the detection limit and are below
drinking water standards. MW-2 is also located upgradient of
the former underground storage tanks and sump.

Of the seven chlorinated volatile organic compounds detected in
the groundwater samples, chloroform, TCA, and DCA were
either non-detected or just above detection limits. The other
four compounds were generally at relatively similar
concentrations among all the samples with the exception of PCE
which was higher in MW-1 than the others. The concentrations
of DCA, DCE, TCE, and PCE were at or exceeded drinking water
standards in some of the samples.

Although the groundwater gradient is relatively flat at the site,
showing only a slight southwest gradient, other nearby site
investigations confirm a southwest gradient. Therefore, MW-2
is the most upgradient well which shows the presence of all the
detected chlorinated compounds indicating the potential for
these compounds migrating from offsite. In addition, several of
these compounds were detected at similar concentrations in all
onsite wells, indicating the potential for regional problem.

Metals were only detected in the groundwater samples from
MW-3 and MW-4. The drinking water standard for chromium
was exceeded in both samples. The drinking water standard for

* zinc was not exceeded. There is no drinking water standards for
nickel established at this time.
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6.0 RECOMMENDATIONS

Based on the collected analytical data, it appears the groundwater
has been impacted by several constituents. However, the source
of these compounds does not appear to be entirely from the car
wash sump. We recommend the four wells be placed on a
quarterly groundwater monitoring and sampling program. The
wells will be analyzed for TPH as gasoline, BTEX, chlorinated
volatile organics, and chromium. The purpose of the sampling
program would be to obtain more data on the site's subsurface
conditions.

In addition, we recommend performing a record search of other
potential offsite sources in the area of the site. This would
include evaluating other site investigations in the area to
determine the occurrence of chlorinated volatile organics in the
groundwater.

7.0 LIMITATIONS

Work for this project was performed in accordance with
generally accepted professional practices for the nature and
conditions of the work completed in the same or similar
localities, at the time the work was performed. This report has
been prepared for PACCAR Automotive, Inc. for specific
application to the Grand Auto Facilities at 4240 E. 14th Street in
Oakland, California. Assumptions contained within this
document are not intended to represent a legal opinion. No
other warranty, express or implied, is made.






Top of Casing

Ground Water
Well # (a) Depth (b) Interval{c) | Elevation (d) | Elevation (d) | Ground Water {¢) | Elevation (f)
MW-1 43 33-43 30.8 30.53 35.45 -4.92
Mw-2 45 31-45 30.7 30.41 35.32 491
MW-3 45 30 - 45 30.7 30.31 35.22 -4.91
MWwW-4 45 30-45 295 29.08 33.98 -4.90
HC-1 (g 42 30-42 287 28.33 33.26 -4.93
Notes:
() See Figure 2 for well locations.
(b) Feet below ground surface.
{c) Depth interval in feet.
(d} Feet above Oakland City Datum
{e) Measured from top of casing, 5/5/93
(P Feet above Oakland City Datum, 5/5/93
(g) Data obtained from adjacent Super Tire property
J-6077 5/93




BORING B-8 B9 MW-2 MW-3 | MW-4
Depth (1)

Analyte Method 11 16 21 25 10 10.5 35 35.5 36
TPH as Gasoline 8015/5030 ND1 [ND1 ND1 ND1 |ND1 |[ND1 |ND1 |[ND1 ND 1
TPH as Diesel 8015 mod. ND10 [ND10 |[ND1W0 |[ND10 |ND10 |[ND10 |ND1¢ [ND10 ND10

Aromatic VOC's 8020
Benzene * ND 0.003 [ND0.003 |ND0.003 |ND 0.003 |ND 0.003 [ND 0.003 {ND 0.003 [ND 0.003 |ND 0.003
Toluene * ND 0.003 |ND0.002 |[ND0.003 |[ND0.003 [NDO.003 [ND 0.003 |ND 0.003 [NDO.003  |ND 0.003
Ethy] Benzene * ND 0.003 [ND0.003 |ND0.003 |[ND0.003 iiNDD.003 [ND 0.003 [ND 0.003 |ND 0.003 |ND 0.003
Xylenes * ND 0.009 [ND0.009 |NDO.00 |[ND 0.009 INDO0.00S |ND 0.009 |[ND 0.009 [NDO0.009 |ND 0.009

Chlorinated VOC's 8010 NDG.005 [ND0.005 ND0.005 {ND0.005 |ND0.005
Tetrachloroethene (PCE) 0.005 ' 0.030 0.009 0012

Metals 6010

Cadmium t.5/, . St ND1 | NDI | NDi | ND1 | ND1 | NDt | NDi | ND1 ND1
Chromium  ¢f 50 * 58 29 29 28 27 28 31 29 35
Lead 7 tee * 9 ND5 ND5 6 6 5 ND5 ND5 ND5
Nickel e oo * 150 53 43 11 72 61 47 42 59
Zinc 150/ Sovg * 61 45 37 48 40 39 49 47 34
NOTES: NDX - Denotes chemical not detected at a leve} of X.

NT = Test not performed on sample.

(1) - Sample Depth in feet below groundwater surface

2 - Tetrachloroethene, only chlorinated VOC compound detected in sample.




Analyte
TPH as Gasoline

Benzene

Toluene

Xylenes

QOil and Grease

Chlorinated VOC's
Freon 1,2
cis 1,2 - Dichloroethene
Chloroform
Trichloroethane
cis1,2- Dichloroethane
Trichloroethene
Tetrachloroethene

Metals
Chromium
Zinc
Nickel

Note: ND X - Denotes chemical not detected at a level of X. MW-1A - Duplicate sample from MW-1

Method
8015 mod
8020

8020

8020
5520F
8010

6010

MWwW-1
5737
ND 0.3
ND 0.3
ND 0.9
NA

37
8.7
1.0

NDO0.5

NDO.5
22
300

ND50
ND50
ND50

MW-1A
74
ND 0.3
ND 0.3
ND 0.9

MW-2

70
0.8
1.1
1.0

NA NDS5000

110
9.6
1.1
0.6
NDO0.5

290

NT
NT

All other compounds were not detected above detection limits.

31
8.5
0.9
0.6
0.6
32
7.5

ND50
ND50
ND50

MW-3 MW-4
ND50 ND350
ND 0.3 ND 0.3
ND 0.3 ND 0.3
ND 0.9 ND 0.9
NA NA
35 28
9.7 3.9

NDO0.5 0.6
0.8 NDG.5
NDO0.5 NDO0.5

21 17

79 98
e

170 60

210 80

200
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Key to Exploration Logs

Sample Descriptions

Classification of soils in this report is based on visual field and laboratory observations
which include density/consistency, moisture condition, grain size, and plasticity estimates,
and should not be construed to imply field nor laboratory testing unless presented herein.
Visual-manual classification methods of ASTM D 2488 were used as an identification guide.

Soil descriptions consist of the following:

Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENTS, additional remarks.

Density/Consistency
Soil density/consistency in borings is related primarily 1o the Standard Penetration Resistance.
Soil density/consistency in test pits is estimated based on visual observation and is presented
parenthetically on the test pit logs.
Standard Standard Approximate
SAND and GRAVEL Penetration SILT or CLAY Penetration Sheer
Resistancs Reasistance Strength
Density in Blows/Foot ensi in Blows/Foot in TSF
Very loose 0-4 VerySOﬂ 0-2 <0.125
Loose 4-10 Soft 2-4 0.125-0.25
Medium dense 10-30 Medium stiff 4-8 025 -05
Dense 30-50 Stift 8-15 0.5 -1.0
Very Dense >50 Very Stift 15- 30 10 -20
Hard >30 >2.0
Moisture Minor Constituents Esﬁmzted
Dry Little perceptible moisture. Percentage
Not identified in description 0-5
Damp Some perceptible moisture,
probably below optimum,. Slightly (clayey, silty, etc.) 5-12
Moist  Probabiy near optimum '
moisture content. Clayey, siity, sandy, gravelly 12-30
Wet Much perceptible moisture,
probably above optimum. Very (clayey, silty, efc.) 30-50
Legends
Groundwater Observations Bsg;nP“ng coLs
ING SYM
Fiush Mounted Monument .
Spilt Spoon
Concrete Surface Seal Sheiby Tube
N\ Well Casing Cuttinas
k\ Cement Core I?lun
\ Bentonite Powder
- o +  No Sample Recovery
_ . P Tube Pushed, Not Driven
i %5;’ »
; = ﬁ Water Level
: ry
= sravel Pack HARTCROWSER
. Well Screen -
Figure A-1




Boring Log B-8

Geologic Log
=
. %G
w g
o= SAMPLE
0 TJASPHALT - 3 < Inches over 4 feet of gravedly sand backiii, 8
- 8-1
SILT - cark brown, clayey, siltf, moist, no petroleum hydrocarbon odor
5 — (backili), Ba-5
10
SILT - brown, sandy (fine gralned), minor clay, very stiff, very moist, no
_ |petroleurn hydrocarbon ador. B&-11
i5
CLAY - brown, silty, gravelly, hard, vary moist to wet, no patroleum
_|hydrocarbon odor. B8-16
-
20 —
B8-20
SILT - brown, clayey, mlnor flne grained sand, vary stiff, moist, no
— petraleum hydrecarbon odo
8-25
25 — B

Bottom of boring 25.5 feet BGS. Completed 4/16/03.

1. Refer to Figure A-1 for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines are intarpretive
and actual changes may be gradual.

>l X

><]

[><

>

<

N

19
27
42

0~ w

12
12
12

20
25
28

19
26
28

10
11

H-Nu

7.0

10.0

10.0

4.0

5.0

Graphic Column

g
2
&
i
®
o
=
a
S
o
3
=
5
7]
2
2
¥
]
4]
4
J 7

—110

=115

— 20

—25

HARTCROWSER

J-6077

Figure A-2

5/93



Boring Log B-9

Geologic Log

Bottom of boring 25.5 teel BGS. Completed 4/16/93.

1. Refer to Figure A-1 for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines ars interprotive
and actual changes may be gradual,

! z
o
. o<
0 ASPHALT - 3 -4 Inches over 4 feet of gravelly sand backill.
SILY - brown to black, sandy (fine to coarse grained),clayey, minor gravels,
' | hard, moist, no petralaum hydrocarbon odor.
5 —
10 —
l =—1SILT - brown, sandy (fine grained), minor ctay, very stitf, maist, no
pelroleum hydracarbon odor,
15
SAND - brown,coarse grained, slity, some gravels, dense, very molst, no
_|petwoleum hydrocarbon odor,
l 20 —
CLAY - brown, siity, micor medium lo coarse grained sand, stif, molst,
l | no petroleum hydrocarbon odor.
25 —

SAMPLE

Bo-5

Bg9-10.5

B9-15.5

Bg-21

—

>

<]

>

><]

Bg-25 Z

N

15
17
20

14
16
20

18
20
21

18
19
20

12
15

Graphic Column

15

25

5/93

H-Nu
6.0
E
8.0 &
5
5
£
&
£
1.0 2
2
%
a
0
0  —
| 1
7 _
HARTCROWSER
J-6077
Figure A-3



Boring Log and Construction Data for
Monitoring Well MW-2

Monitoring
Geologic Log Well Design
£ .
o O Top of PVC in Feet = 30.41
8 — Approx. Ground Surface
Elevation in Feet = 30.7 Sample N H-Nu
O ~TASPHALT -2 1o 3 inchos over & nchas o7 5ass Tock ] — ]

—]ELAY -black to brown, silty, sandy, gravelly, hard, damp, no = ™
patroigum hydrocarbon odor.

5.5 |/\| 51

LLAY. -brown, sandy (medium lo coarsa), minar silt, vary silff,
_|maist, no petroleum hydrocarbon odor,

105 |\ 19
Fill f

SILT - light brown, sandy (fine) with trace coarse sand, vary hard,
—1damp, no patrolaum hydrocarbon odor,

15 —1 Intermittent zones of fine lo medium sand, very moist. MW2 ;g 0 — —
A -15.5 25 i |
" arades to a fine sit with minor fine sand, very moist, fan 1o brown. B . ™
Mw2 8 - —
20 -20 X soe” 0
1. Reter to Figura A-1 for explanation of descriptions me
and symbols. f I}
2. Soil descriptions and stratum lines are interpretive
and actual changes may bs gradual. HARTC WS,
3. Ground water level, if indicated, is at time of drilling - Ro ER
{(ATD) or for date specified. Level may vary with time. J-6077 5/03

4. Elevations referenced to the City ot Oakland Datum.

Figure A-4



Boring Log and Construction Data for
Monitoring Well MW-2 Monitoring

Geologic Log Well Design

Depth
feet

In

Sample N H-Nu

20 ~
lﬁI_LI -continued
SAND brown o dark brown, siity, clayay, medium to coarse o
_lgrained with minor gravel, dense, moist to very moist, no petroleum |
hydrocarbon odor.
{SILT - brown-tan moitling, clayey with minor fina sand and trace 5 B
25— gravel, very siiff, maist, no petroleum hydrocarbon odor. MWw2 0 -
= X 3
_ Mw2 35 -
30 31 Z sores ©
18
35 - MW2 18 0 [
=35 29
SAND - brown, fine to coarse grained, rounded to sub-rounded, B
__|well graded, silty, dense, wel, no petroleum hydrocarbon odor. L
| Mw2 "
40 — -40 X 5075 =
— 0 -3
_| grades with decreased fines _
45 — —
— Bottom of boring 46.5 feet BGS. Completed 4/15/83.
t. Refer to Figure A-1 for explanation of descriptions E
and symbols.
2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual. ¢ il ’MRT CR OWSER
4. Ground water level, if indicated, is at time of drilling ‘
(ATD) or for date specified. Level may vary with time. J'_6077 5/93
4. Elevations referencad to the City of Oakland Datum, Figure A-5




Boring Log and Construction Data for

Monitoring Well MW-4
Geologic Log

n feet

Approx. Ground Surface
= Elevation in Feet =29.5

Sample

< Depth

10 —

15 —

ASPHALT - 2 to 3 inches over 6 inches of base rock.

MW4

—1S8ILY -dark brown, clayay, gravelly, mincr sand (fine to coarse
grained), stiff, damp, no peircleum hydrocarbon odar.

-1

- light brown, clayey, sandy, clayay, minor gravels, very stiff,
moist, no petroleum hydrocarbon odor.

~| zones of silt with minor sand (fine grained)

aut

MW4
-6

SILT - light brown, sandy (fine grained), minor gréwais. vary stiff,
maist, no palroleum hydrocarbon odor.

1 grades with more sand

MW4
-11

SAND - light brown, medium lo coarsa grained, siity, minor clay
and gravels, danse, moist, no petroleum hydrecarbon cdor.

20

1. Refer to Figure A-1 for explanation of descriptions

and symbols,

2. Soil descriptions and stratum lines are interpretive

and actual changes may be gradual,

3. Ground water level, if indicated, is at time of drilling

MW4
-18

{(ATD} or for date specified. Level may vary with time.
4. Elevations referenced to the City of Oakland Datum.

><]

1><]

[><]

[><

—h —
Nowo =z

10
11

i0

19
25

15
16
23

Monitoring
Well Design

H-Nu

Top of PVC in Feet = 29.08

HARTCROWSER

J-6077
Figure

A-6

5/93




Boring Log and Construction Data for

Monitoring Well MW-4

Geologic Log
£
5.9
?G £ Sampls
ISAND -continued MW4
N grades wilh less clay and silt -21

QLAY - light brown, silty, sandy (fine to coarsa), minar clay, stiff,
DE— damp, no pedroleum hydrocarbon odor.

30 —1 SWT - light brown, sandy {fing), lanses of plastic clay, stiff, damp,
na petroleumn hydrocarbon ador.

35 — SANE - brown, medium to coarse, occasional gravels, minor fines,
dense, wet, no petroleum hydrocarbon odor,

—

CLAY - tan, silty, hard, damp, no petroleum hydrocarbon odor,
45

Bottom of boring 45.5 feal BGS, Completed 4/14/93,

1. Refer to Figure A-1 for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines ars interpretive
and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling

MWw4
-26

MW4
-31

MwW4
-36

MW4
41

MW4
-45

{ATD) or for date specified. Level may vary with time.

4. Elevations referenced to the City of Oakland Datum.

Monitoring
Well Design
N H-Nu
15 [ ]
20 0 | -
26
= -
M ot -
12 o B B
17
o -
12 o L
13
Xw —
20 0 L
21
< s0/60 0 T
5 sok" 0
re
7
HARTCROWSER
J-6077 5/93

Figure A-7



15 — MW3 X 20

20

© Depth

5 — MW3X .2
5.5
_ : 19

15
10 — MWa
: -10.5 X 19

Boring Log and Construction Data for

Monitoring Well MW-3

Geologic Log

in feet

Approx. Ground Suiface
Elavation in Feet = 30.7 Sample N
ASPHALT - 2 to 3 inchas ovar 6 inches of base rock. ]

SILT -black to brown, clayey, sandy, minor gravels, stiff, moist, no
petroleurn hydrocarbon odor.

-|SILT -brown, sandy (fine), clayay, traca gravels, very stiff to hard,
moist, no petraleum hydrocarbon odor.

grades with coarsa sand and gravels

-15 50/6"

] grades 1o sity sand

"1‘3’2 ><]50/6*

1. Refer to Figure A-1 for explanation of descriptions
and symbols. '
2. Soil descriptions and stratum lines are interprative
and actual changes may be gradual,
3. Ground water level, if indicatad, is at time of drilling
(ATD) or for date specified. Level may vary with tima.
4. Elevations referencad to the City of Oakland Datum.

H-Nu

N/A

X

Monitoring
Well Design

Top of PVC in Feet = 30.31

HARTCROWSER

J-6077
Figure A-8

5/93




Boring Log and Construction Data for

Monitoring Well MW-3

Geologic Log
£
o
8=
%'- Sample N
ISILT -continuad
SILT - red-brown, sandy (fine), trace gravels, minor clay, veary stiff,
—{moist, no patroleum hydrocarbon odor.
25— Mw3 ;g
grades with brown/gray meottling, increased clay content 15
30 — MW3 15
i 30 [/ 30
SILT - graybrown motifing, clayay, minar fine sand, vary stiff, very 9
35 — moist, no pefrolaum hydrocarbon odor. MW3 X 11
| -35.5 16
SAND - brown, sitty, gravelly, very danse, wet, no petroleum
| hydrocarbon odor.
— MW3 26
40 40 Z 50/6"
- TICLAY - gray/brown mottling, silty, hard, damp, no petroieum MW3 Z por)
45 hydrocarbon odor. _44‘5 50/6"

Bottom of boring 45 fast BGS, Completed 4/15/03.

1. Refer to Figure A-1 for explanation of descriptions
and symbols,
2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.
3. Ground water level, If indicated, is at tima of drilling
(ATD) or for date specified. Level may vary with time.
4. Elevations referenced to the City of Qakland Datum.

H-Nu

Monitoring
Well Design

N :

rw

7
HARTCROWSER
J-6077 5/93

Figure A-9
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¥4 Superior Precisiornt Analytical, Inc.
& 825 Amold Drive, Suite 114 = Martinez, California 94553 « (510} 229-1512 / fax [510} 229-1526

A

CERTIFICATE OF ANALYSTIS

LABORATORY NO.: 88364 DATE RECEIVED: 04/19/93
CLIENT: HARTCROWSER Inc. DATE REPORTED: 04/26/93
CLIENT JOB NO.: 6077 DATE SAMPLED: 04/14,15,16/93

ANALYSIS FOR CADMIUM, CHROMIUM, LEAD, NICKEL & ZINC
by EPA SW-846 Method 6010

LAB Concentration (mg/kg)
#. Sample Identification Cadmium Chromium Lead Nickel Zinc
7 MW-2 10.5¢ ND 28 5 61 39
8 MW-2 357 ND 31 ND 47 49
9 MW-3 35.5° " ND 29 ND 42 47
10 MW-4 36° ND 35 ND 592 34
11 B-8 11° ND 58 9 150 61
12 B-8 16° ND 29 ND 53 45
13 B-8 217 ND 29 ND 43 37
14 B-8 257 ND 28 2] 41 48
, 15 B-2 10° ND 27 ) 72 4Q

mg/kg - parts per million (ppm)

Method Detection Limit for Cadmium in Soil: 1 mg/kg
Method Detection Limit for Chromium in Soil: 5 mg/kg
Method Detection Limit for Lead in Soil: 5 mg/kg
Method Detection Limit for Nickel in Soil: lomg/kg
Method Detection Limit for Nickel in Soil: 20 mg/kg

QAQC Summary: Spilke Recovery Range: 90%-98%
Duplicate RPD : <1%

Richard Srna, Ph.D.

Aoy Byeel .

Laborafory Mdgager

Certified Laboratories
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i Superior Precision Analytical, Inc.
825 Arnold Drive, Suite 1 14 » Martinez, California 94553 = (510) 229-1512/ fag [5]0) 229[ 52(3

HARTCROWSER Inc. Project 6077
Attn: Eric Schniewind Reported 04/26/93

TOTAL PETROLEUM HYDROCARBONS

Lab # Sample Identification Sampled Analyzed Matrix
B8364- 7 MW-2 10.5° 04/15/93 04/23/93 Soil
88364- 8 MW-2 357 04/15/93 04/23/93 Soil
88364- 8 MW-3 35.5° 04/15/93 04/24/93 Soil
88364-10 MW-4 36 04/14/93 04/23/93 Soil
88364-11 B-8 11° 04/16/93 04/23/93 Soil
88364-12 B-8 167 04/16/93 04/23/93 Soil
8836413 B-8 217 04/16/93 04/24/93 Soil
88364-14 B-8 257 04/16/93 04/24/93 Soil
88364-15 B-9 10/ 04/16/93 04/24/93 Soil

l RESULTS OF ANALYSIS
aboratory Number: B88364- 7 88364- 8 88364- 9 88364-10 88364-11

Esoline : ND<1 ND=<1 ND<1 ND<1 ND<1
enzene: o ND<.003 ND<, Q03 ND<«.Q03 ND<.003 ND«.003
cluene: ND<.003 ND<.003 ND<.003 ND<.003 ND<.QD3
ihyl ‘Benzene: ND<.003 ND<.003  ND<.003 ND<.003 ND<.003
lenes: ND«<.009 ND«.Q09 ND<.009 ND<.Q09 ND<.009
0il and Grease: NA NA NA NA NA
'Jesel : ND<10 ND<10 ND<10 ND<10 ND<10
Concentration: mg/kg mg/kg ng/kg ng/kg mg/kg

taboratow Number: 88364-12 88364-13 88364-14 B88364-15

Esoline : ND<1 ND<1 ND<1 ND<1

nzene: ND<.003 ND<.0Q03 ND<.Q03 ND<.003

Toluene: ND<.003 ND«.0Q03 ND<«<.003 ND«.003
hyl Benzene: ND<.003 ND<.003 ND«.003 ND<.003

;lenes: ND<.QQ09 ND<.009 ND<.QQ9 ND«<.Q09
il and Grease: NA NA NA NA

ncentration: mg/kg mg/kg ng/kg mg/kg

Page 2 of 3

iesel: ND<10 ND<10 ND<10 ND<10
l Certified Laboratories
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[ES ]

(O Superior Precision Analytical, Inc.

CERTIFICATE oF ANALYSIS
ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
QA/QC INFORMATION
SET: 88364
ANATLYSIS NOT REQUESTED

ANALYSIS NOT DETECTED ABOVE QUANTITATION LIMIT
mg/kg = parts per million (ppm)

NA
ND

OIL AND GREASE ANALYSTIS By Standard Methods Method 5520F:
Minimum Detection Limit in Soil: 50mg/kg

Modified EPA SW-846 Method 8015 for Extractable Hydrocarbons:
Minimum Quantitation Limit for Diegel in Soil: 10mg/kg

I Page 3 of 3

EPA SW-846 Method 8015/5030 Total Purgable Petroleum Hydrocarbons:

Minimum Quantitation Limit for Gasoline in Seil: 1mg/kg

lEPA SW-846 Method 8020/BTXE
Minimum Quantitation Limit in Soil: 0.003g/kg

lANALYTE MS/MSD RECOVERY RPD CONTROL LIMIT
Gasoline: 106/100 6% 70-130
Benzene; 108/113 5% 70-130

' Toluene: 93/97 4% 70-130
Ethyl Benzene: 100/106 6% 70-130
Xylenes: 102/109 7% 70-130

l 0il and Grease: 63/72 14% 56-106
Diesgel: 104/104 0% 75-125

,J& 825 Arnold Drive, Suite 114 » Martinez, California 94553 = (510) 229-1512 / fax (510) 229-1526

Richard Srna, Ph.D.

For

Certified Laboratories

Laboratpry Difector
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d Superior Precision Analytical Inc.
;g& 825 Arnold Drive, Suite 114 « Martinez, California 4553 & [510) 229-1512 / fax {5_1 O:} 229?526 )

HARTCROWSER Inc. Project 6077
Attn: Eric Schniewind Reported 26-April-1993

HATGONATED VOLATILE ORGANICS

Sample preparation by Purge and Trap (EPA SW-846 Method 5030) and
Chromatographic analysis using an electrolytic conductivity detector
(EPA SW-8446 Method 8010).

Chronology Laboratory Number 88364
Identification Sampled Received Extracted Analyzed Run # Lab #
MW-2 10.5° 04/15/93 04/19/93 /7 04/21/93 7
MW-2 35° 04/15/93 04/19/93 ;7 04/21/93 8
MW-3 35.5/ 04/15/93 04/19/93 /7 04/21/93 9
MW-4 367 04/14/93 04/19/93 /7 04/23/93 10.
B-8 11’ 04/16/93 04/19/93 /7 04/23/93 11
B-8 16 04/16/93 04/19/93 / / 04/23/93 12
B-8 21° 04/16/93 04/19/93 / 04/23/93 13
B-8 25¢ 04/16/93 04/19/93 / 04/23/93 14
B-9 10 04/16/93 04/19/93 /o 04/23/93 15
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3 Superior Precision Analytical, Inc.
825 Arnold Drive, Suite 114 = Martinez, California 94553 « (510) 229-1512/ fax (5?0)229 _I:_:_SZC)

HARTCROWSER Inc. | Project 6077
Attn: Eric Schniewind Reported 26-April-1993

HATL.GONATED VOLATILE ORGANICS

Laboratory Number Sample Identification : Matrix
88364~ 7 MW-2 10.5° Soil
88364~ 8 : MW-2 357 | Soil
88364- 95 MW-3 35.5° Seil
88364-10 MW-4 36’ Soil
88364-11 B-8 11° Soil

RESULTS OF ANALYSIS
Laboratory Number: 88364- 7 88364- 8 88364- 9 88364-10 88364-11

Chloromethane/Vinyl Ch:ND<10 ND<10 ND<10 ND<10 ND<10
Bromomethane: ND<5S ND<5 .. ND<5 ND<5 ND<5
Chloroethane: ND<5 ND<5 ND<«5 ND<§& ND<5
Trichleorocfluoromethane :ND<«5 ND<5 ND«5 ND<5 ND<5
1,1-Dichloroethene: ND<5 ND<5 ND«<5 ND<5 ND<5
Dichloromethane: ND<5 ND<5 ND<5 ND<5 ND<5
t-1,2-Dichloroethene: ND<«<5 ND<5 ND<5% ND<§& ND<5%
1,1-Dichloroethane: ND<5 ND<5 ND«5 ND<5 ND<5
¢-1,2-Dichleoroethene: ND<5 ND<5 ND<«5 ND<5 ND<5
Chloroform: ND<5 ND<5 ND<5 ND<5 ND<5
1,1,1-Trichloroethane: ND«<5 ND<S ND<«5 ND<5 ND<5
Carbon tetrachloride: ND<S ND<5 ND<5 ND<5 ND<5
1,2-Dichloroethane: ND«5 ND<5 ND<5 ND<«5 ND<5
Trichloroethene: ND<5E. ND<5 ND<5 ND<5 ND<&
c-1,3-Dichloropropene: ND<5 ND<5 ND<5 ND<S ND<5
1,2-Dichloropropane: ND<5 ND<5 ND<5 ND«5 ND<5
t-1,3-Dichloropropene: ND<5 ND<5 ND<5 ND<5 ND<5
Bromodichloromethane: ND<«bB ND<5 ND<5 ND<5 ND<5
1,1,2-Trichloroethane: ND<«5S ND<5 ND<5 ND«<5 ND<5
Tetrachloroethene: ND«5S ND<5% g 12 5
leromochloromethane ND<5 ND<& ND<5 ND<5S ND«5S
Chlorobenzene: ND<5 ND<5 ND<5 ND«<5 ND<5
Bromoform: ND<5 ND<5 ND<5 ND<«5 ND«<5
1,1,2,2-Tetrachloroeth:ND<5 ND<5 _ ND<«B ND<5 ND<5
1,3-Dichlorcocbenzene: ND<«5 ND<«5 ND<5 ND<5 ND<5
1,2-Dichlorcbenzene: ND«<5 ND<«5 ND<& ND<5 ND<5
1,4-Dichlorobenzene: ND<& ND<5 ND<5 " ND<5& ND<5
Concentration: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Page 2 of 4

Certified Laboratories



RECEIVED " = 7 2
Ol Superior Precision Analytical, Inc.
LY _ 825 Amod Drve, suie 114+ Mertinez, Calfornia 94553 = (510) 229.1512 / fax 510} 229-1526

HARTCROWSER Inc. Project 6077
Attn: Eric Schniewind Reported 26-April-1993

HAT.GONATED VOLATILE ORGANICS

Laboratory Number Sample Identification Matrix
88364-12 B-8 16’ So1l
88364-13 B-8 21° Soil
88364-14 B-8 25¢ Scil
88364-15 B-9

107 Soil

RESULTS QF ANALYSIS
Laboratory Number: 88364-12 88364-13 88364-14 88364-13

Chloromethane/Vinyl Ch:ND<10 ND<10 ND<10 ND<10
Eromomethane: ND<5 ND<5 ND«5 ND<5
Chlorocethane: ND<5 ND«5 ND<5 ND<5
Trichlorofluoromethane :ND<5 ND<5 ND<5 ND<5
1,1-Dichloroethene: ND<5S ND<5S ND<5 ND<5
Dichloromethane: ND<S ND<«5 ND<5 ND<5S
t-1,2-Dichlorocethene: ND<5 ND<5 ND<5 ND<S
1,1-Dichloroethane: ND<«<5 ND<5S ND<5 ND«<5
¢-1,2-Dichloroethene: MND«5 ND<5 ND<5 ND<5
Chloroform: ND<5 ND<E ND<5 ND<5S
1,1,1~-Trichloroethane: ND<b - ND<5 ND<5 ND<«5&
Carbon tetrachloride: ND<5 ND<5S ND<«5 ND<5
1,2-Dichlorcethane: ND<5 ND<b5 ND<«5 ND<«5
Trichloroethene: ND<5 ND<5 NDx<5 - ND<«5
c-1,3-Dichloropropene: ND<S ND«5 ND<5 - ND<5
1,2-Dichloropropane: ND<5 ND<5 ND<5 ND<5
t-1,3-Dichloropropene: ND<5 ND<5S ND<5 ND<5
Bromodichloromethane: ND«5 ND<5 "ND<5 ND<5
1,1,2-Trichlorcethane: ND<5 ND<D ND<5S ND<5S
Tetrachlorcethene: ND<5 ND<b 30 ND<5
Dibromochloromethane: ND<5 ND<5 NDe<5 ND<5
Chlorobenzene: ND<5 ND<5 ND<& ND<5
Bromoform: ND<5 ND<b ND<5 ND<5
1,1,2,2-Tetrachlorcoceth:ND<«5S ND<b ND<5 ND<5
1,3-Dichlorobenzene: ND<5S ND<5 ND<5S ND<5
1,2-Dichlorobenzense: ND<5 ND<S ND<5 ND<5
1,4-Dichlorobenzene: ND<5 ND<5S ND<5 "ND«5
Concentration: ug/Kg ug/Kg ug/Kg ug/Kg

Page 3 of 4
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HALGONATED VOLATILE ORGANICS
Quality Assurance and Control Data - Scoil

Laboratory Number 88364

Average
Method Spike
'Compound Blank PQL Recovery Limits RPD
(ug/Kg) (ug/Kg) (%) (%} (%)
'&loromethane/\finyl Ch: ND<10 10
Bromomethane: ND«<8 5
Chloroethane: ND<§& 5
Trichlorofluoromethane: ND<5 5
1,1-Dichlorocethene: ND<5 5 100% 75-125 10%
Dichloromethane: ND<5S 5
It -1,2-Dichleoroethene: ND<5 5
1l,1-Dichlorcethane: ND<5 5
c¢-1,2-Dichloroethensa: ND<S 5
lChloroform: ND<5 5
1,1,1-Trichlorocethane: ND<5 5
Carbeon tetrachloride: ND<5S 5
1l,2-Dichlocroethane: ND<«5 [
'Trichloroethene: ND<5 5 103% 75-125 8%
¢-1,3-Dichloropropene: ND<5 5
1,2-Dichloropropane: ND<5S 5
lt-l ,3-Dichloropropene: ND<5S 5
Bromodichlorcmethane: ND<«5 5
1,1,2-Trichleorcethane: ND<5 5
Tetrachloroethene: ND<5 5
Dibromochloromethane: ND<§ 5
Chlorobenzene: ND<5 5 114% 75-125 6%
Bromoform: ND<5 5
1,1,2,2-Tetrachlioroeth: ND<5S 5
1,3-Dichlorobenzene: ND<5 5
1,2-Dichlorobenzene: ND<5 5
ll ,4-Dichlorobenzene: ND<5 5
lDefinitions :
ND = Not Detected RPD = Relative Percent Difference
lPQL = Practical Quantitation Limit .
QC File No. 88364 'Q{

Sghior Axfalyst

Certified Laboratories
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HARTCROWSER Inc.

Project 6077

l Attn: Eric Schniewind Reported 05/04/93
' TOTAL PETROLEUM HYDROCARBONS
Lab # Sample Identification Sampled Analyzed Matrix
' 88430- 1 MW-1 04/26/93 04/28/93 Water
88430~ 2 MW-2 04/26/93 04/29/93 Water
88430- 3 MW-3 04/26/93 04/28/93 Water
l 88430~ 4 MW -4 04/26/93 04/29/93 Water
88430- 5 HC-1 04/26/93 04/29/93 Water
88430- & MW-1A 04/26/93 04/29/93 Water
' 88430- 7 TRIP BLANK 04/26/93 04/29/93 Water
RESULTS OF ANALYSIS
lLaboratory Number: 88430- 1 88430- 2 88430- 3 88430- 4 88430- 5
Easoline: 57 70 ND<50 ND<50 ND<50
enzene: ND<0.3 0.8 ND<(C.3 ND<0.3 ND<0.3
Toluene: ND<0.3 1.1 ND«<Q.3 ND<(C.3 ND<0.3
thyl Benzene: ND«<0.3 ND<0.3 ND«0.3 ND<0.3 ND<0.3
vlenes: ND<0.9 1.0 ND<0.9 ND<0.9 ND<0.9
0il and Grease: NA ND<5000 NA NA ND<5000
l:‘oncentration: ug/L ug/L ug/L ug/L ug/L
l Laboratory Number: 88430- 6 88430- 7
Gasoline: 74 * ND<50
enzene: ND<«0.3 ND<0.3
cluene: ND<0.3 ND«<0.3
Ethyl Benzene: ND<0.3 ND<(.3
vienes: ND<0.9 ND<0.9
il and Grease: NA NA
Concentration: ug/L ug/L

Page

1 of 2

Certified Laboratories

* Gasoline range concentration reported. The chromatogram shows
conly single peak in the gasoline range.
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CERTIFICATE OF ANALYSIS
ANAT,¥YSTS FOR TOTAL PETROLEUM HYDROCAREBONS

Page 2 of 2
QA/QC INFORMATION
SET: 88430

NA = ANALYSIS NOT REQUESTED
ND ANALYSIS NOT DETECTED ABOVE QUANTITATION LIMIT
ug/L = parts per billion (ppb)

OIL AND GREASE ANALYSIS By Standard Methods Method 5520F:
Minimum Detection Limit in Water: 5000ug/L

Modified EPA SW-846 Method 8015 for Extractable Hydrocarbons:
Minimum Quantitation Limit for Diesel in Water: 50ug/L

EPA SW-846 Method 8015/5030 Total Purgable Petroleum Hydrocarbons:
Minimum Quantitation Limit for Gasoline in Water: 50ug/L

EPA SW-846 Method 8020/BTXE _
Minimum Quantitation Limit in Water: 0.3ug/L

l ANALYTE MS/MSD RECOVERY RPD CONTROL LIMIT
Gasoline: 77/73 5% 70-130
Benzene: 109/107 2% 70-130
Toluene: 91/91 0% 70-130
Ethyl Benzene: 99/100 1% 70-130
Xylenes: 9%/100 1% 70-130
0il and Grease: 92/93 _ 1% 56-106

Richard Srna, Ph.D.

Laboratiory Dikector

Certified Laboratories
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A Superior Precision Analytical, Inc. T
825 Arnold Drive, Suite 114 = Martinez, California 94553 » {510) 229-1512 / fax (510} 229-1526

HARTCROWSER TInc.
Attn: Eric Schniewind

Project 6077
Reported (04-May-1993

HAT.GONATED VCLATILE ORGANICS

Sample preparation by Purge and Trap (EPA SW-846 Method 5030) and
Chromatographic analysis using an electrolytic conductivity detector
(EPA SW-846 Method 8010).

Chronology Laboratory Number 88430
Identification Sampled Received Extracted Analyzed Run # Lab #
MW-1 04/26/93 04/27/93 / 7 04/28/93 1
MW-2 04/26/93 04/27/93 VAR 04/28/93 2
MW-3 04/26/93 04/27/93 / 04/28/93 3
MW-4 04/26/93 04/27/93 /7 04/28/93 4
HC-1 04/26/93 04/27/93 / 04/28/93 5
MW-124 04/26/93 04/27/93 /7 04/28/93 6
Page 1 of 4

Certified Laboratories
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Superior Precision Analytical, Inc. o

825 Armold Drive, Suite 114 = Martinez, California 94553 « (510} 229-1512 / fax (510) 229-1526
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HARTCROWSER Inc. Project 6077
Attn: Eric Schniewind Reported 04-May-1993

HAL.GONATED VOLATILE ORGANICS

Laboratory Number Sample Identification Matrix
88430~ 1 MW-1 Water
88430- 2 MW-2 Water
88430- 3 MW-3 Water
88430~ 4 MW-4 Water
88430- 5 HC-1 Water

RESULTS OF ANALYSIS
Laboratory Number: 88430- 1 88430- 2 88430- 3 88430- 4 88430- 5

Freon 1,2 : 37 31 35 28 47
Chloromethane/Vinyl Ch:ND<«1 ND<1 ND<1 ND<1 ND<1
Bromomethane: ND«0.5 ND<0.5 ND«<0.5 ND<0.5 ND<0.5
Chloroethane: ND<(.5 .ND<0.5 ND<0.5 ND<0.5 ND<0.5
Trichlorofluoromethane:ND<0.5 ND<0.5 ND«<0.5 ND«<0.5 ND<0.5
1,1-Dichloroethene: ND<0.5 ND«0.5 ND<0.5 ND<0.5 ND<0.5
Dichloromethane: ND<0.5 ND«<0.5 ND<0.5 ND<0.5 ND<0.5
t-1,2-Dichlorcethene: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5S
1,1-Dichloroethane: ND<0.5 ND<0.5 ND<D.5 ND<0.5 ND<0.5
c-1,2-Dichlorcethene: 8.7 8.5 9.7 3.9 13
Chloroform: 1.0 0.9 ND<0.5 0.6 ND<0.5
1,1,1-Trichloroethane: ND<0.5 0.6 0.8 ND<0.5 ND<0.5
Carbon tetrachloride: HND<0.5 ND<0.5 ND<0.5 ND«<0.5 ND<0.5
1,2-Dichlorocethane: ND<(Q.5 0.6 ND<0.5 ND<0.5 ND<0.5
Trichloroethene: 22 32 21 17 22
c-1,3-Dichloropropene: ND<0.5 ND<Q.5 ND<0.5 ND<0.5 ND<Q.5
1,2-Dichloropropane: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
t-1,3-Dichloropropene: ND<0.5 ND<Q.5 ND«<0.5 ND<0.5 ND<0.5
Eromodichloromethane: ND«0.5 ND<0.5 ND«<0.5 ND<Q.5 ND<0.5
1,1,2-Trichloroethane: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Tetrachloroethene: 300 7.5 79 98 46
Dibromochloromethane: ND<0.5 ND<0.5 ND<«0.5 ND<0.5 ND<0.5
Chlorocbhenzene: ND<0.5 ND<0O.5 ND<0.5 ND<0.5 ND<0.5
Bromoform: ND<0.5 ND<Q.5 ND<0.5 ND<0.5 ND<D.5
1,1,2,2-Tetrachloroeth:ND«<0.5 ND<0 .5 ND<0Q.5 ND<0.5 NDe«0.5
1,3-Dichlorobenzene: ND<0.5 ND<Q.5 ND<0.5 ND<D.5 ND<0.5
1,2-Dichlorobenzene; ND<0.5 ND<0.5 ND<Q0.5 ND<0.5 ND<0.5
1,4-Dichlorobenzene: ND<0.5 ND<0.5 ND<0.5 ND<(.5 ND<(Q.5
Concentration: ug/L ug/L ug/L ug/L ug/L

Page 2 of 4
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HARTCROWSER Inc. Project 6077
Attn: Eric Schniewind ' Reported 04-May-1993

HATL.GONATED VOLATILE ORGANICS

Laboratory Number Sample Identification Matrix

88430- 6 MW-14 ‘ Water

RESULTS OF ANALYSIS
Laboratory Number: B88430- 6

Freon 1,2 : 110
Chloromethane/Vinyl Ch:ND<1
Bromomethane: ND<(0.5
Chlorcethane: ND<0.5
Trichlorofluoromethane:ND<0.5
1,1-Dichloroethene: ND<0.5
Dichloromethane: ND<(.5
t-1,2-Dichloroethene: ND<0.5
1,1-Dichloroethane: ND<0.5
c-1,2-Dichloroethene: 9.6
Chloroform: 1.1
i,1,1-Trichlorocethane: §.6
Carbon tetrachloride: ND<0.B
1,2-Dichleorcethane: ND<Q0.5
Trichloroethene: 25
c-1,3-Dichloropropene: ND<(0.5
1,2-Dichloropropane: ND<Q.5
t-1,3-Dichloropropene: ND<0.5
Bromodichloromethane: ND<0.5
1,1,2-Trichloroethane: ND<0.5
Tetrachloroethene: 290
Dibromochloromethane: ND<0.5
Chlorobenzene: ND<0.5
Bromocform: ND<0 .5
1,1,2,2-Tetrachloroeth:ND<0.5
1,3-Dichlorobenzene: ND<0.5
1,2-Dichlorobenzene: ND<0.5
1,4-Dichlorckhenzene: ND<0.5
Concentration: ug/L

Page 3 of 4
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(3 Superior Precision Analytical, Inc.
825 Arnold Drive, Suite 114 » Martinez, California 94553 = {510) 229-15 I 2/ fax (5fDJ 229152()

HALGONATED VOLATILE ORGANICS
Quality Assurance and Ceontrcl Data - Water

Laboratory Number 88430

N SN NN ES BN =8

Average
Method Spike
ompound Blank PQL Recovery Limits RFD
{(ug/L ) (ug/L ) (%) (%) (%)
Chloromethane/Vinyl Ch: ND<1 1
romomethane: ND<0.5 0.5
hloroethane: ND<0(.5 0.5
Trichlorofluoromethane: ND<0.5 0.5
,1-Dichloroethene: ND«0.5 0.5 89% 75-125 0%
ﬁichloromethane : ND«0.5 0.5
-1,2-Dichlorocethene: ND<0.5 0.5
1,1-Dichlorcethane: ND<0.5 0.5
-1,2-Dichlorcethene: ND<0D.5 0.5
hloroform: ND<0.5 0.5
1,1,1-Trichloroethane: ND<0.5 0.5
arbon tetrachloride: ND<0.5 0.5
ﬁ, 2-Dichloroethane: ND<0.5 0.5
richlorcethene: ND<0Q.5 0.5 100% 75-125 2%
c-1,3-Dichlorocpropene: ND<(.5 0.5
E ,2-Dichloropropane: ND<0.5 0.5
-1,3~Dichloropropene: ND<0.5 0.5
Bromodichloromethane: ND<0.5 0.5
E,l,z-Trichloroethane: ND<0.5 2.5
etrachlorocethene: ND<G.5 0.5
Dibromochloromethane: - ND<0.5 0.5
hlorobenzene: ND<0Q.5 0.5 106% 75-125 3%
Eromoform: ND<{Q.5 0.5
1,1,2,2-Tetrachloroeth: ND<0.5 0.5
1,3-Dichlorobenzene: ND<0.5 0.5
,2-Dichlorobenzene: ND<0.5 0.5
1,4-Dichlorcbenzene: ND<0.5 0.5
lDefinitions :
Not Detected RPD = Relative Percent Difference

D
I

QC File No. 88430 )i,
Senibr Anallst

Practical Quantitation Limit

4

' Page 4 of 4
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Superior Precision Analytical, Inc.
825 Arnold Drive, Suite 114 » Martinez, California 94553 = (510} 229-1512 / Fax{510}229l 526

I CERTIFICATE oF ANALYSIS
LABORATORY NO.: 88430 DATE RECEIVED: 04/27/93
CLIENT: HARTCROWSER Inc. DATE REPORTED: 05/04/93

CLIENT JOB NO.: 6077 DATE SAMPLED: (04/26/93

ANALYSIS FOR CADMIUM, CHROMIUM, LEAD, ZINC & NICKEL
by EPA SW-846 Method 6010

LAB Concentration (mg/L)
# Sample Identification Cadmium Chromium Lead Zinc Nickel

1 MW-1 ND ND ND ND ND
2 MW-2 ND ND ND ND ND
3 MW-3 ND 0.17 ND 0.21 0.2
4 MW-4 ND 0.086 ND - 0.08 ND
5 HC-1 ND ND ND ND ND

mg/L - parts per million {(ppm)

Method Detection Limit for Cadmium in Water : 0.05 mg/L
Method Detection Limit for Chromium in Water : 0.05 mg/L
Method Detection Limit for Lead in Water : 0.1 mg/L
Method Detection Limit for Zinc in Water : 0.05 mg/kg
Method Detection Limit for Nickel in Water : 0.1 mg/kg

Duplicate RPD : < 4%

Richard Srna, Ph.D.

Aol £t

Laboratory Mansger

Certified Laboratories

' QAQC Summary: MS/MSD Recovery Rénge : 100%-101%
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