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SUPPLEMENTAL ENVIRONMENTAL INVESTIGATION
at
Exxon Service Station 7-0236
6630 East 14th Street
Qakland, California

For Exxon Company, U.S.A.
1.0 INTRODUCTION

At the request of Exxon Company U.S.A. (Exxon), RESNA Industries Inc. (RESNA) conducted
an environmental investigation at Exxon Service Station 7-0236, 6630 East 14th Street, Oakland,
California. Exxon requested that RESNA perform this investigation to further evaluate the source
and lateral extent of hydrocarbons in the soil and groundwater, evaluate the effective radius of
influence and anticipated hydrocarbon concentrations for a vapor extraction system, and assess the
hydraulic properties of the upper water bearing zone. This investigation was conducted in
response to the detection of residual hydrocarbons in soil and dissolved hydrocarbons in
groundwater during previous environmental work at the site.

Specific tasks associated with this investigation included drilling five soil borings into first
encountered groundwater, collecting soil samples from the borings, collecting groundwater
samples from two of the borings, installing vapor extraction wells in three of the borings,
analyzing selected soil and groundwater samples, conducting a step drawdown test to evaluate the
pumping rate of the aquifer, and conducting a vapor extraction test (VET).

2.0 SITE DESCRIPTION

Exxon Station 7-0236 is an operating retail gasoline station located on the northern side of East
14th Street between Havenscourt Boulevard and 66th Avenue in Oakland, California, as depicted
on the Site Vicinity Map (Plate 1). Structures at the site inciude a service station building with two

170079.06
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3.0 INVESTIGATION OF SOIL AND GROUNDWATER

Work at the site was performed in accordance with RESNA’s Work Plan 170075.06 dated October
13, 1993. Field work performed at the site was conducted in accordance with a site safety plan
prepared for the site. RESNA performed field work at the site according to the procedures outlined
in Appendix A. Well permits were acquired from the Alameda County Department of
Environmental Health. Copies of permits are contained in Appendix B.

3.1 Soil Boring and Sampling

A RESNA field geologist observed Kvilhaug Well Drilling & Pump Company, Inc. of Concord,
Catifornia, drill three 11.25-inch diameter soil borings (VE-1, VE-2, and VE-3) and two 8.5-inch
diameter soil borings (B-1 and B-2) on November 23 and 29, 1993. Borings were drilled using a
B-61 drill rig equipped with hollow stem augers. Borings B-1 and B-2 were terminated at
approximately 11.5 and 15.0 feet below grade, and borings VW-1, VW-2, and VW-3 were
terminated at approximately 12 and 16.5 feet below grade. Groundwater was encountered at a
depth of approximately 12 feet. The locations of the borings are shown on Plate 2.

During drilling, soil samples were collected from the borings at approximately 5-foot intervals.
The samples were identified by manual and visual methods, and classified according to the Unified
Soil Classification System. Construction details and descriptions of the materials encountered are
presented in the Logs of Borings (Appendix C). Sediments consisted of clay, silty clay, and
gravely silt. The soil samples were screened for the presence of hydrocarbon vapors with a field
photoionization detector (PID). Readings recorded in the field are shown on the Logs of Borings
and were subsequently used as a basis for selecting soil samples for laboratory analyses. The site
geologist initiated Chain of Custody Records in the field; these records accompanied the samples to
the laboratory.

Borings B-1 and B-2 were grouted to ground surface using a cement bentonite slurry. Cuttings

generated duoring drilling were stockpiled onsite and covered with plastic. At the request of Exxon,
a composite soil sample (four brass sleeves) was collected from the cuttings to characterize

170079.06 3
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hydrocarbon concentrations for disposal. On January 21, 1994, Dillard Trucking, Inc. of Byron,
California transported the soil cuttings to BFI Landfill in Livermore, California.

3.2 Well Construction

Vapor extraction wells VE-1 through VE-3 were constructed in the 11.25-inch borings. Details of
well construction are shown on the Logs of Borings (Appendix C) and discussed in Appendix A.

3.3 Groundwater Sampling

Water samples were collected from borings VE-2 and B-2 using a Hydropunch sampling device.
Field methods are described in Appendix A.

3.4 Laboratory Analyses and Resul{s

Soil samples were analyzed for total petroleum hydrocarbons as gasoline (TPHg) using
Environmental Protection Agency (EPA} Method 8015 (modified for gasoline), total petroleum
hydrocarbons as diesel (TPHd) using EPA Method 3550/8015, and benzene, toluene,
ethylbenzene, and total xylene isomer (BTEX) using EPA Method 8020. The soil samples from
the drill cuttings were also analyzed for lead. Groundwater samples were analyzed for TPHg
using EPA Method 8015 (modified for gasoline), TPHd wsing EPA Method 3510, and BTEX
using EPA Method 602. Samples were analyzed by PACE Incorporated (Pace) in Novato,
California (Hazardous Waste Testing Laboratory Certificate. 1282). Laboratory analysis reports
and Chain of Custody Records are contained in Appendix D.

Results of analyses indicated concentrations of TPHg, TPHd, and BTEX were not detected in soil
samples from boring B-1, drilled near the UST’s; and only Jow concentrations of TPHd in soil
samples collected from boring VE-2, drilled near the pump isiands. Residual gasoline and/or
diesel hydrocarbons (TPHg, TPHd, and BTEX) were detected in borings VE-1, VE-3, and B-2
(near the pump islands). TPHg concentrations ranged from 1.7 parts per million (ppm) to 200
ppm, and TPHA concentrations ranged from 7.2 ppm to 150 ppm. The highest hydrocarbon

170075.06 4



S EVANA NS
(7 2] o

Working to Restore Nature

concentrations were detected in the capillary fringe. A map showing the analytical results of each
soil sample is presenied in Plate 3.

Water samples from the borings near the pump islands contained concentrations of TPHg at 1,300
parts per billion (ppb) and 6,800 ppb, TPH4 at 1,300 ppb and 330 ppb, and benzene at 0.5 ppb
and 35 ppb. A map showing the analytical results of each groundwater sample is presented in
Plate 4.

A summary of the results of the analyses of soil and groundwater samples is presented in Table 1.

4.0 VAPOR EXTRACTION TEST

4.1 Purpose

RESNA performed a VET on December 1, 1993, Notification was given to the Bay Area Air
Quality Management District prior to conducting the test. The purpose of the 1-day VET was to
evaluate the feasibility of using vapor extraction as a remediation alternative for vadose zone soil.
The VET had three main objectives: evaluate the air flowrates that can be achieved from the vapor
extraction wells; measure hydrocarbon concentrations of the extracted vapors; and estimate an
effective radius of influence for the vapor extraction wells for future engineering design, if
applicable.

4.2 VET Equipment and Protocol

The VET equipment consisted of a six-Cylinder internal combustion (I.C.) engine with a motor-
driven vacuum blower and instrumentation for measuring air velocity, air pressure/vacuum, air
temperature, and volatile organic compound concentrations. The vapor extraction wells were
connected to the 1.C. engine using polyvinyl chloride (PVC) piping, fittings, and wellhead
connections. The LC. engine and blower were used 10 apply a vacuum to the vapor extraction
wells and induce air flow through subsurface soils. The extracted petroleum hydrocarbon vapors
were burned as fuel inside the 1.C. engine. The exhaust gas was discharged to the atmosphere
following additional treatment through a catalytic converter.

170079.06 5
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Five existing wells (VE-! through VE-3, MW-1, and MW-2) were used as either extraction wells
or monitoring points during the VET. The locaticns of these wells are shown on Plate 2.
Information regarding well diameters, available screen zone, and depths to groundwater are
summarized in Table 2. The VET was conducted in three parts. A 4-hour test was first performed
on well VE-1 to colilect representative influent vapor samples and to measure vacuum response at
selected wells. Two 30-minute tests were then performed on wells VE-2 and VE-3 10 collect
representative influent and effluent vapor samples and measure vacuum response in selected wells.

Vapor samples were collected from a sample port on the influent side of the I.C. engine using a
sample pump and mylar sample bags. Air flowrates were measured from the wellhead using an
averaging pitot tube and magnehelic gauge instalied in a 4-inch PVC pipe manifold connecting the
wellhead to the L.C. engine. Applied vacuum at the wellhead was measured using a magnehelic
pressure gauge placed in the manifold piping. Extracted vapors were screened for organic vapor
concentrations using a PID. Vacuum response at each observation well was monitored with a
magnehelic gauge.

4.3 VET Field Data

While extracting from well VE-1 at a flowrate of 31 actual cubic feet per minute (acfm), negligible
vacuum responses were observed at wells VE-2, VE-3 and MW-2 (0.00 to 0.02 inches of water
column). A low positive pressure (0.17 to (.32 inches of water column) was observed in MW-1
at the 31 ac{m flowrate. At an increased flowrate of 79 acfm from VE-1, vacuum responses were
only slightly increased in VE-2 and VE-3 (0.03 to 0.15 inches of water column) while positive
pressure increased in MW-1 and MW-2.

While extracting from well VE-2 at a flowrate of 31 acfm, negligible vacuum and positive pressure
responses were observed in VE-3, MW-1, and MW-2. Well VE-1 exhibited the highest vacuum
response observed during the VET (0.1 to 0.22 inches of water column). While extracting from
VE-3 at a flowrate of 31 acfm, negligible vacuum and positive pressure responses were observed
in all observation wells.

170079.06 6
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4.4 Laboratory Analysis

RESNA initiated a Chain of Custody Record that accompanied the vapor samples to a State-
certified laboratory. The vapor samples were analyzed by PACE Incorporated for TPHg and
BTEX using modified EPA Methods 8015 and 8020, respectively. The results of the laboratory
analyses and other VET monitoring data are recorded in Table 3. Copies of the laboratory reports
and Chain of Custody Records are included in Appendix E.

The highest TPHg vapor concentrations measured during the VET ranged from 22,000 to 60,000
mg/m3 in samples collected from VE-1 and exhibited higher values at a higher flowrate. Extraction
well VE-1 is located approximately five feet from the existing USTs. TPHg vapor concentration
measured from VE-2 and VE-3 ranged from 170 to 15,000 mg/m3. Extraction wells VE-2 and E-3
are located approximately 33 and 35 feet, respectively from the existing USTs.

4.5 Radins of Influence

Utilizing the induced vacuum and distance measurements obtained during a VET, an effective
radius of influence can typically be estimated for the site. The effective radius of influence is
defined as the radial distance from a vapor extraction well within which recorded vacuum levels
suggest that subsurface air flow is sufficient to allow for the extraction of residual TPHg,.

Methods for estimating an effective radius of influence vary due to the complexity of modeling the
vapor extraction process and limited case-study information. RESNA generally assumes that an
induced vacuum of 0.25 to (.50 inches of water column should be sufficient to induce subsurface
airflow within the zone of influence, depending on soil type. Air-modeling studies conducted by
others suggest that the distance from the extraction well at which 1 percent of the applied well-head
vacuum occurs can be interpreted as an effective radivs of influence. This method is based upon
theoretical model predictions, which project that approximately 90 percent of the total air extracted
from the well, flows through soils within a radius of influence that is established using a 1 percent
wellhead vacoum cut-off.

170079.06 7
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The majority of the vacuum responses observed during the VET were less than 0.1 inches of water
column. In addition, the responses did not vary appreciably as a function of distance from the
extraction wells. Because most vacuum responses were generally negligible and did not appear to
vary with distance, an effective radius of influence cannot be accurately evaluated.

The vacuum response in VE-1 (while extracting from VE-2) was approximately an order of
magnitnde higher than all other vacuum responses observed during the VET. However, the lack of
adequate vacuum responses at multiple distances from extraction wells does not allow for an
extrapolation of radius of influence as & function of minimum vacuum response. Based on the
limited data available RESNA concludes that the effective radius of influence for VE-2 cannot be
accurately evaluated.

The relatively low extraction welthead vacuums observed (3 to 21 inches of water column), low
vacuum response, and the high achievable flowrates (31 to 79 acfm), suggest that short circuiting
of the air stream through the nearby UST cavity and possibly the product pipe trenches is occurring
in the vicinity of wells VE-1 and VE-3.

5.0 GROUNDWATER PUMPING TEST

5.1 Purpose and Scope

On December 29, 1993, RESNA recorded static water-level measurements and performed a step
rate groundwater pumping test at the site to evaluate aguifer transmissivity, optimum long-term
discharge rates for a constant rate discharge test, and hydrologic and extraction well conditions.
The objective of the testing was to provide baseline information for the design and operation of a
groundwater remedial action program. The testing program typically consists of a step drawdown
test and a constant rate discharge test intended to provide several types of information. If the
optimum long-term discharge rates estimated from the step draw-down test are below 0.14 gallons
per minute (equivalent to 200 galtons per day), then the constant rate discharge test is generally not
performed.

170079.06 8
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5.2 Test Instrnmentation/Format

RESNA performed a step-drawdown test utilizing well MW-2 which was outfitted with a variable
flow 2-inch submersible pump that was plumbed through a flow meter to 55 gallon drums.
RESNA controlied and recorded the discharge rate mamually. Drawdown in pumping well MW-2
was recorded both manually with a water-level probe and automatically using a data
logger/pressure transducer system. Pumping well MW-2 was constructed of 4-inch inner-diameter
PVC casing, with 0.020-inch wide slots.

RESNA performed the step-drawdown test using well MW-2 at discharge rates of 0.1, 0.2, and
0.3 gallons per minute (gpm). The pumping duration of the first two steps was approximately 60
minutes; the 0.3 gpm step was terminated after 30 minutes. The 0.2 gpm and 0.3 gpm steps both
resulted in excessive drawdown in the pumping well. The plotted data of water column height in
pumping well MW-2 versus time for the thfee pumping rates is shown in Appendix E. All water
pumped from the wells was stored onsite in 55-gallon drums.

5.3 Test Interpretation

The short term step test showed significant decline in well productivity (pumping rate/ft of
drawdown) with increasing discharge rate. Data gathered during the step-drawdown test indicated
the sustainable discharge rate from well MW-2 is approximately 0.1 gpm or 144 gallons per day.
The low discharge rate is supported by the presence of low permeability silty clay material
encountered beneath the site. Therefore, because of the low sustainable discharge rate observed
during the step-drawdown test, RESNA did not perform a long-duration groundwater pumping
test.

170079.06 9
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6.0 SUMMARY AND CONCLUSIONS

Results of our investigation indicated the following:

. Sediments beneath the site consist of low permeability clay, silty clay, and gravely
silt.

. Residual gasoline and diesel hydrocarbons (TPHg, TPHd, and BTEX) were not
detected in soil samples from boring B-1 (drilled near the underground storage
tanks} and only low concentrations of TPHdA were detected in soil samples collected
from boring VE-2. Residual gasoline and/or diesel hydrocarbons (TPHg, TPHd,
and BTEX) were detected in borings VE-1, VE-3, and B-2 (drilied near the pump
islands). The maximum concentration of TPHg was 200 parts per million (ppm),
and the maximum concentration of TPHd was 150 ppm. The highest
concentrations were detected in the capillary fringe.

. Water samples from the borings near the pump islands contained concentrations of
TPHg at 1,300 parts per billion (ppb) and 6,800 ppb, TPH4 at 1,300 ppb and 330
ppb, and benzene at 0.5 ppb and 35 ppb.

. Results of the VET indicated that the maximum achievable flowrates from wells
VE-1, VE-2, and VE-3 ranged from 31 to 79 actual cubic feet per minute (acfm).

* The vacoum responses observed were either negligible or too low for use in radius
of influence (ROY) evaluation.

. Wells VE-1 and VE-3 appear to be short circuiting due to the nearby presence of
tank and/or product line backfill material.

. Well VE-2 is suitable for vapor extraction purposes.

. The distribution of TPHg vapor measured in soil gas suggests that the majority of

source TPHg exists beneath the existing USTS.

. Data gathered during the step drawdown test performed at the site indicated that the
sustainable flowrate is approximately 0.1 gallons per minute (gpm) or 144 gallons
per day (gpd), which is below the minimum 200 gpd specified in the Regional
Water Quality Control Board-San Francisco Bay Region’s Internal Memo
{November 20, 1992) 1o consider groundwater as suitable, or potentially suitable,
for municipal or domestic water supply. Because of the low sustainable flowrate
observed during the step draw-down test, RESNA concludes that groundwater
pumping is not a feasible remedial alternative for removing dissolved petroleurn
hydrocarbons from groundwater. Furthermore the low flowrate may gualify the
site for less stringent groundwater cleanup standards.

170079.06 10
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7.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the investigation pumping and treating groundwater from beneath the site
does not appear 10 be a feasible remediation technique and vapor extracting residual hydrocarbons
in soil beneath the site will have limited practical application. Also, the available data indicates that
relatively low concentrations of residual hydrocarbons beneath the site appear to be limited to soil
beneath the USTs and near the pump islands. Therefore RESNA recommends meeting with the
California Regional Quality Control Board-San Francisco Bay Region to discuss the findings of
the step drawdown test, and if the site should be considered for alternative points of compliance.

RESNA also recommend that copies of this report be forwarded to the following:

Ms. Eva Chu

Alameda County Department of Environmental Health
Hazardous Materials Division

80 Swan Way, Room 200

Qakland, California 94621

and to

Mr. Eddy So

California Regional Water Quality Control Board

San Francisco Bay Region

2101 Webster Street, Suite 500

Oakland, Catifornia 94612 l.

170075.00 11
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Table 1

RESULTS OF ANALYSES OF SOIL AND GROUNDWATER SAMPLES
Exxon Service Statio 7-0236

6630 East 14th Street
Oakland, California

Sample Ethyl- Total
Designation Dare TPHg TPHd Benzene Toluene benzene  Xylemes  Lead
Soil Samples(1)
$6.2B-1 11729493 <1.0 <5.0 <0.005 <0.005 <0005  <0.005 NA
S115B-1 11/29/93 <1.0 <5.0 <0.005 <0.005 <0.003 <0005 NA
S8.0B2 11/23/93 <l.0 <5.0 <0.005 <0.005 <(.005 <0.005 NA
S11.0B2 11/23/93 4.6 <5.0 <0.005 <0.005 <0.005 <0.005 NA
58.0VE-1 11/29/93 4.8 385 0.024 0.014 0.057 0023 NA
S11.3VE-1 11/29/93 200 47 <0.005 <0.005 <(1.005 25 NA
S6.0VE2 11/23/93 <1.0 7.2 <0.005 <0.005 <0005 <0.005 NA
S11.2VE2 11/23/93 <1.0 <5.0 <0.005 <0.005 <0.005 <0.005 NA
S6.0VE3 11/23/93 <1.0 <5.0 <(.005 <0.005 <0.005 <0005 NA
§11.3VE3 11/23/93 1.7 150 <0.005 <0.005 <0005 <0005 NA
Cuttings C-ABCD* 11/29/93 110 42 <0.005 <0.005 0.18 0035 <10
Cuttings D-ABCD* 11/29/93 14 <5.0 <0.005 <(.005 11 12 <1.0
Water Samples(2)
B-2 11/2393 6800 1300 35 16 340 36 NA
VE-2 1172393 1300 330 0.5 17 1.9 23 NA
Notes:

(1) Soil sample results in parts per million

{2) Water sample results in parts per billion

TPHg: Total petroleum: hydrocarbons as gasoline
TPH@: Total petroleum hydrocarbons as diesel

NA: Not applicable
Sample designation:

S30.3VE-L: S=3oil, 30.3=Sampie depth (feet), VE-1=Sample location
* = Drill Cuttings composite samples



TABLE 2
SUMMARY OF VAPOR EXTRACTION TEST INFORMATION
Exxon Service Station 7-0236
6630 East 14th Street, Qakland, California
December 1, 1993

Well No. Well Well Screen Well Well Screen Initial Depth Exposed Final Depth
Diameter Slot Size Depth(D) Interval(l) to Water(2) Screen(® to Water(®)
{inches) {inches) (feet) (feet) {feet) (feet) (feet)
MW-1 4 0.02 26 6-26 12.30 6.30 12.28
MW-2 4 0.02 25 5-25 12.05 7.05 12.02
VE-1 4 0.02 12 3-12 NA 9 NA
VE-2 4 0.02 12 3-12 NA 9 NA
VE-3 4 0.02 12 3-12 NA 9 NA
— —— e——— ——
Notes:

{1) Well depths, screened intervals and exposed screen are measured from surface grade

(2) Initial depth to water measured from top of casing before start of vapor extraction test

(3) Final depth to water measured from top of casing immediately after completion of vapor exiraction test
NA: Not applicable

NM.: Not measured
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Table 3
VAPOR EXTRACTION TEST MONITORING DATA
Exxon Service Station 7-0236
6630 East 14th Street, Oakland, California
December 1, 1993
(Page 1 of 2)

Extraction Well VE-1 Data Observation Well Vacuum Vapor Sample Analysis
Response (in H;()

Time Flowrate Vacuum VE-2 VE-3 MW-1 MWw-2 Sample 1D TPHg Benzene

{cfm) (in H,0) {mg/m?) {mg/m?)
9:30 31 3 0.00 0.00 -0.24 -0.24 - - -
10:00 31 3 0.01 0.00 -0.17 0.02 - - -
10:30 31 3 .00 0.00 -0.32 0.02 V-1201-INF-1 22,000 <0.5
10:45 79 22 0.15 0.05 -0.32 0.00 - - -
11:00 79 21 0.15 0.05 -0.32 0.00 - - -
11:30 79 20 0.09 (.03 -0.45 0.02 V-1201-INF-2 60,000 <0.5
12:00 79 21 0.05 0.04 -0.40 -0.06 - - -
12:30 79 20 0.04 0.00 -0.65 -0.10 - - -
13:00 79 21 0.05 0.03 -0.65 -0.06 - - -
13:30 79 21.5 0.03 0.03 -0.79 -0.04 V-1201-INF-3 37,000 <0.5
Distance from Extraction well (ft) 32 36 57 14
— — ———

Extraction Well VE-2 Data Observation Well Vacuum Vapor Sample Analysis
Response (in HoO)

Time Flowrate Vacuum VE-1 VE-3 MW-1 MWw-2 Sample ID TPHg Benzene

{cfm) (in H20) (mg/m3) {tng/m3)
14:00 k3 1.5 0.22 -0.02 -0.66 0.05 - - -
14:15 31 2.0 0.12 -(.03 -0.75 -0.08 V-1201-EFF-1 <50 2.8
14:30 31 2.0 0.10 (.04 -0.04 0.00 V-1201-INF4 15,000 <0.5

Distance from Extraction well (ft) 32 17 34 43




TABLE 3
VAPOR EXTRACTION TEST MONITORING DATA
Exxon Service Station 7-0236
6630 East 14th Sireet, Qakland, California

December 1, 1993
(Page 2 of 2)
Extraction Well VE-3 Data Observation Well Vacuum Vapor Sample Analysis
Response (in HyO)

Time Flowrate Vacuum VE-1 VE-2 MW-1 MW-2 Sample ID TPHg Benzene

(cfm) (in H0) (mg/m?) (mg/m?)
15:00 31 4.0 0.06 0.00 -0.065 -0.01 - - -
15:15 31 4.0 0.05 0.01 -0.46 0.00 - - -
15:30 31 4.0 0.03 0.02 -0.48 0.00 V-1201-INF-5 170 <0.5
Distance from Exiraction well (feet) 36 17 19 49

otes:

cfm: cubic feet per minute
in H»O: tnches of waler column

mg/m3: milligrams per cubic meter
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FIELD PROCEDURES
Site Safety Plan

The Site Safety Plan describes the safety requirements for the evaluation of gasoline hydrocarbons
in soil, groundwater, and the vadose-zone at the site. The Site Safety Plan is applicable 1o
personnel of RESNA Industries and its subcontractors. RESNA Industries personnel and
subcontractors of RESNA Industries scheduled to perform the work at the site are briefed on the
contents of the Site Safety Plan before work begins. A copy of the Site Safety Plan is available for
reference by appropriate parties during the work. A Site Safety Officer is assigned to the project.

Soil Borings

Prior to the drilling of borings for wells, permits are acquired from the appropriate agency. In
addition to the above-mentioned permits, encroachment permits from the City or State are acquired
if drilling of borings offsite on City or State property is necessary. Copies of the permits are
included in the appendix of the project report. Prior to drilling, Underground Service Alert is
notified of our intent to drill, and known underground utility lines and structures are approximately
marked.

The borings are drilled by a truck-mounted drill rig equipped with 6-, 8-, or 10-inch diameter
hollow-stem augers. Other methods such as rotary or casing hammer may be used if special
conditions are encountered. The augers, sampling equipment and other equipment that comes into
contact with the soil are steam-cleaned prior to drilling each boring to minimize the possibility of
cross-contamination. Sampling equipment is cleaned with a trisodium phosphate solution and
rinsed clean with clean water between samples. Borings not converted to wells are backfilled to
the ground surface with a neat-cement grout with bentonite.

Drill Cuttings

Drill cuttings subjectively evaluaied as containing gasoline hydrocarbons at levels greater than 100
parts per million (ppm) are separated from those subjectively evaluated as containing gasoline
hydrocarbons at levels less that 100 ppm. Evaluation is based either on subjective evidence of soil
discoloration, or on measurements made using a field calibrated organic vapor meter (OVM) or
similar instrument. Readings are taken by placing a soil sample into a ziplock-type plastic bag and
allowing volitization to occur. The intake probe of the OVM is then inserted into the headspace
created in the plastic bag immediately after opening it. The drill cuttings from the borings are
placed in labeled 55-gallon drums approved by the Department of Transportation, or on plastic at
the site, and covered with plastic. The cuttings remain the responsibility of the client.

Soil Sampling in_Borings

Soil samples are collected at no greater than 5-foot intervals from the ground surface to the total
depth of the borings. The soil samples are collected by advancing the boring to a point
immediately above the sampling depth, and then driving a California-modified, split-spoon sampler
containing brass sleeves through the hollow center of the augur into the soil. (A standard
penetrometer, which does not contain liners, may be used to collect samples when laboratory
analysis for volatile components is not an issue. The sampler and brass sleeves are laboratory-
cleaned, steam-cleaned, or washed thoroughly with a laboratory-grade and water, prior to each
use. The sampler is driven with a 140-pound hammer repeatedly dropped 30 inches. The number
of blows to drive the sampler each successive six inches are counted and recorded to evaluate the



relative consistency of the soil. When necessary, the sampler may be pushed by the drill rig
hydraulics. In this case, the pressure exerted (in pounds per square inch) is recorded.

The samples selected for laboratory analysis are removed from the sampler and quickly sealed in
their brass sleeves with Teflon tape, plastic caps, and plastic zip-lock bags. The samples are then
labeled, promptly placed in iced storage, and delivered to a laboratory certified by the State of
California to perform the analyses requested.

One of the samples in brass sleeves not selected for laboratory analysis at each sampling interval is
tested in the field using an OVM that is field calibrated at the beginning of each day it is used. This
testing is performed by inserting the intake probe of the OVM into the headspace in the plastic bag
containing soil sample as described in Drill Cuttings section above. The OVM readings are
presented in Logs of Borings included in the project report.

Logging of Borings

A geologist is present to log the soil cuttings and samples using the Unified Soil Classification
System. Samples not selected for chemical analysis, and the soil in the sampler shoe, are extruaded
in the field for inspection. Logs include texture, color. moisture, plasticity, consistency, blow
counts, and any other characteristics noted. Logs also include subjective evidence for the presence
of gasoline hydrocarbons, such as soil staining, noticeable or obvious product odor, and OVM
readings.

Groundwater Sampling from a Boring

Borings are drilled to just above groundwater and a Hydropunch sampling device is driven into

~groundwater. A water sample is then retrieved from the boring.

Well Construction

Vapor extraction wells and monitoring wells are constructed in the borings using 2- or 4-inch-
diameter, thread-jointed, Schedule 40 PVC casing. No chemical cements, glues, or solvents are
used in well construction. Each casing bottom is sealed with a threaded end-plug, and each casing
top with a Jocking plug. The screened portions of the wells are constructed of slotted PVC casing
with 0.020-inch-wide (typical) slots for initial wells. Slot size for subsequent wells may be based
on sieve analysis and/or well development data. The screened sections in monitoring wells are
placed to allow monitoring during seasonal fluctuations of groundwater levels.

The annular space of each well is backfilled with No. 2 by 12 sand or similar sorted sand {pea
gravel for vapor extraction wells) to approximately 2 feet above the top of the screened casing.
The sand pack grain size for subsequent wells may be based on sieve analysis and/or well
development data. A I-to 2-foot bentonite plug is placed above the sand as a seal against cement
entering the filter pack. The remaining annulus is then backfilled with a slurry of water, neat
cement, and bentonite to approximately 1 foot below the ground surface.

An aluminum utility box with a PVC apron is placed over each well head and is set in concrete
placed flush with the surrounding ground surface. Each wellhead cover has a seal to protect the
well against surface water infiltration and requires a special wrench to open. The design
discourages vandalism and reduces the possibility of accidental disturbance of the well.
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Groundwater Monitoring Well Development

The monitoring wells are developed by bailing or over-pumping and surge-block techniques. The
wells are either bailed or pumped, allowed to recharge, and bailed or pumped again until the water
removed from the wells is clear. Turbidity measurements are recorded dunng well development
and are used in evaluating well development. The turbidity measurement, volume of water
removed, observations, and other pertinent field data are recorded. The wells are allowed to
equilibrate for at least 48 hours after development before sampling. Water generated during well
development is stored in 17E Department of Transportation (DOT) 55-gallon drums onsite; water
remains the responsibility of the client.

Groundwater Sampling

The static water level in each well is measured to the nearest 0.01 foot using a Solinst electric
water-level sounder or oil/water interface probe (if the well contains floating product) cleaned with
a laboratory-grade detergent and water before used in each well. The depth of each well is also
measured. The liquid in the wells is examined for visual evidence of gasoline hydrocarbons by
gently lowering approximately half the length of a Teflon bailer (cleaned with a laboratory-grade
detergent and water) past the air/fwater interface. The sample is then retrieved and inspected for
floating product, sheen, emulsion, color, sediment, and clarity. Obvious product odor is recorded
if noted. If floating product is present in the well, the thickness is measured using an oil/water
interface probe and is recorded to the nearest 0.01 foot. Floating product is removed from wells
on site visits.

Groundwater samples are collected in approximate order of increasing product concentration, as
best known or estimated. Wells that do not contain floating product are purged using a
submersible pump. Equipment that comes in contact with the interior of the wells or groundwater
is cleaned with a laboratory-grade detergent and deionized or distilled water before use in each
well. The wells are purged until withdrawal is of sufficient duration to result in stabilized pH,
temperature, and electrical conductivity of the water. These parameters are measured using
portable meters calibrated daily to a buffer and conductivity standard according to the
manufacturer’s specifications.

A minimum of four wells volumes is purged from each well. If the well becomes dewatered, the
water level is allowed to recover to at least 80 percent of the initial water level. when recovery of
the water level has not reached at least 80 percent of the static water level after 2 hours, a
groundwater sample will be collected when suificient volume is available to fill the sample
container. Before collecting each groundwater sample, the Teflon bailer is cleaned with a
laboratory-grade detergent and rinsed with tap water and deionized water, and the sampler changes
their latex gloves. Hydrochloric acid (or other appropriate chemical) is added to the sample vials as
a preservative. Sample containers remain sealed until usage at the site. A sample of the formation
water is then collected from the surface of the water in each of the wells using the Teflon bailer.
The water samples are then gently poured into laboratory-cleaned containers (as required by
specific laboratory analysis), sealed with Teflon-lined caps, and inspected for air bubbles to check
for headspace, which would allow volatilization to occur.

The samples are then labeled and promptly placed in iced storage, and the wellhead is secured. A
field log documenting sampling procedures and parameter monitoring is maintained. Water
generated by purging is stored in 17E DOT 55-gallon drums, and floating product bailed from the
wells is stored in double containment onsite; the water and product remains the responsibility of the
client.



Vadose-Zone Monitoring_and Vapor Well Purging

Vapor readings are made with field-calibrated OVM, which has a lower detection limit of 0.1 ppm.
After the OVM is turned on, it is allowed sufficient warm-up time for stabilization. Prior to
purging each vadose-zone monitoring well, a2 well cap with a hose barb drilled and tapped into the
well cap is secured to the well. The inlet of the vacuum pump is connected to the hose barb with
tubing. OVM readings are taken from the exhaust port of the vacuum pump as the well is purged.
Each well is purged for approximately 2 to 5 minutes or until about five well volumes of air have
been removed. Ambient readings of the air at the site are taken with the OVM after each well is
purged.

Air Samplin

The vacuum pump is first purged with ambient air. Vadose-zone monitoring is then performed as
described above. A new Tedlar sample bag is placed on the outlet port of the vacuum pump with
the valve closed. The valve is then opened to allow filling of the bag with an air sample. The
valve is closed when the sample bag in 3/4 full (to allow for expansion of gas due to temperature
changes), and the bag is removed. The sample pump is purged with ambient air after each sample
is taken. a field log documenting sampling procedures is maintained. The samples are transported
to the laboratory without exposure to sunlight or cooling, for analysis with 72-hour turnaround.

Sample Labeling and Handling

Sample containers are labeled in the field with the job number, unique sample location, depth, and
date, and promptly placed in iced storage for transport to the laboratory. A Chain of Custody
Record is initiated by the field geologist and updated throughout handling of the samples and
accompanies the samples to a laboratory certified by the State of California for the analyses
requested. Samples are transported to the laboratory prompily to help ensure that recommended
saraple holing times are not exceeded. Samples are properly disposed of after their useful life has
expired. :

Aquifer Testing

The initial water levels in wells to be used during the test are measured before commencement of
pumping. The flowrate of the pump is adjusted to the desired pumping rate, and water levels are
allowed to recover to initial levels. Pumping then begins, and the starting time of the pumping is
recorded. Drawdown in observation wells is recorded at intervals throughout pumping using
pressure transducers and manual methods. Evacuated water is stored in a storage tank at the site
and remains the responsibility of the client. After the pump is shut off, recovery measurements are
taken in the wells until recovery is 80 percent of the initial water level. Barometric pressure and
tidal information (if appropriate) are collected for the time interval of the pumping test to allow
evaluation of possible effects of atmospheric pressure and tidal fluctuations on the groundwater
levels.

Quality Assurance/Quality Control

The sampling and analysis procedures employed by RESNA for groundwater sampling and
monitoring follow regulatory guidance for quality assurance/quality control (QAFQC). Quality
control is maintained by site-specific field protocols and quality control checks performed by the
laboratory. Laboratory and fieid handling of samples may be monitored by including QC samples



for analysis. The number and types of QC samples are selected and analyzed on a project specific
basis.

Trip blanks - Trips are sent to the project site, and travel with project site samples. They
are not opened, and are returned from a project site with the sample for analysis.

Field blank - Prepared in the field using organic-free water. Field blanks accompany
project site samples to the laboratory and are analyzed periodically for specific chemical
compounds present at the project site where they were prepared.

Duplicates - Duplicate samples are collected form a selected well and project site. They are
analyzed at two different laboratories, or at the same laboratory under different labels.

Equipment blank - Periodic QC samples are collected from field equipment rinsate to verify
adequate cleaning procedures.
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pcg Sg" REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QuaLsTy

December 06, 1993

Mr. Justin Power
RESNA
73 Digital Drive BEC 091993

Novato, CA 94949

RE: PACE Project No. 431124.503
Client Reference: Exxon 7-0236 (EE)

Dear Mr. Power:

Enclosed is the report of laboratory analyses for samples received
November 24, 1993.

Please note a peak eluting earlier than Benzene and suspected to be
methyi tert butyl ether was present in your sample B-2.

Footnotes are given at the end of the report.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

Stephanie Matzo
Project Manager

Enclosures

11 Digital Drive An Equal Opportunity Employer
Novato, CA 94949

TEL: 415-883-6100

FAX: 415-883-2673
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NCORPORATED

REPORT OF LABORATORY ANALYSIS

THE ASSURAMCE Of OQUALITY

RESNA
73 Digital Drive
Novata, CA 94949

Attn: Mr. Justin Power

{lient Reference: Exxon 7-0236 (EE)
PACE Sample Number:

Date Collected:

Date Received:

Parameter

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT):
Purgeable Fuels, as Gasoline (EPA 8015M)
PURGEABLE AROMATICS (BTXE BY EPA 8020M):
Benzene

Toluene

Ethylbenzene

Xylenes, Total
EXTRACTABLE FUELS EPA 3510/8015

Extractable Fuels, as Diesel
Date Extracted

ug/L
ug/L
ug/L
ug/L

ug/L

mg/L

December 06, 1993

PACE Project Number: 431124503

70 0198887
11/23/93
11/24/93
B-2
MDL DATE_ANALYZED
- 12/01/93
250 6800 12/01/93
- 12/01/93
2.5 35 12/01/93
2.5 16 12701793
2.5 340 12/01/93
2.5 36 12/01/93
0.05 1.3 (H) 11/30/93
11/29/93

11 Digital Dowe
Novatg, CA 94949
TEL: 415-883-6100
FAX: 415-883-2673

An £qual Opportunity Employer



Qce

Rc CRPoRATED REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUWALETY

Mr. Justin Power December 06, 1993
Page 2 PACE Project Number: 431124503

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0198895

Date Collected: 11/23/93

Date Received: 11724793

Client Sample ID: VE-2

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 12/01/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/L 50 1300 12/01/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 12/01/93
Benzene ug/L 0.5 8.5 12/01/93
Toluene ug/L 0.5 17 12/01/93
Ethyibenzene ug/L 0.5 1.9 12/01/93
Xylenes, Total ug/L 0.5 23 12/01/93

EXTRACTABLE FUELS EPA 3510/8015
Extractable Fuels, as Diesel mg/L 0.06 0.33 11/30/93

l Date Extracted 11/29/93

11 Digital Drive An Equal Opportunity Employer
Novato, CA 9494¢ q PP ¥

TEL: 415-883.6100

FAX: 415-883-2673




Qce

{NCORPORATED REPORT OF LABORATORY ANALYSIS
THE ASSURANCE OF OUAv2tY
Mr. Justin Power December 06, 1993
Page 3 PACE Project Number: 431124503

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0198925

Date Collected: 11/23/93

Date Received: 11/24/93

Client Sample ID: S 8.0 B2

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 12/02/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 1000 ND 12702793
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 12/02/93
Benzene ug/kg wet 5.0 ND 12/02/93
Toluene ug/kg wet 5.0 ND 12/02/93
Ethylbenzene ug/kg wet 5.0 ND 12/02/93
Xylenes, Total ug/kg wet 5.0 ND 12/02/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/kg 5.0 ND 12/01/93
Date Extracted 11/30/93

11 Digital Drve
Novato, CA 349449
TEL: 415-B83-6100
FAX. 415-383-2573

An Equal Opportenity Employer



': NCORPORATED. REPORT OF LABORATORY ANALYSIS
THE ASSURANCE OF CUALITY
Mr. Justin Power December 06, 1993
Page 4 PACE Project Number: 431124503

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0198933

Date Collected: 11/23/93

Date Received: 11724793

Client Sample ID: Sil.0 B2

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 12/02/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 1000 4600 12/02/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 12/02/93
Benzene ug/kg wet 5.0 ND 12/02/93
Toluene ug/kg wet 5.0 ND 12/02/93
Ethylbenzene ug/kg wet 5.0 ND 12/02/93
Xylenes, Total ug/kg wet 5.0 ND 12/02/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/ kg 5.0 ND 12/01/93

Date Extracted 11/30/93

11 Digital Drive
An Equal Gpportumty Employer
Novata, CA 94949 qual Upporiumity Empiay

TEL: 415-883-6108
FAX: 415-883-2673
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NCORPORATEGD REPORT OF LABORATORY ANALYSIS

THE ASSURAMHLE DF QUALTITY

Mr. Justin Power December 06, 1993
Page 5 PACE Project Number: 431124503

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0198941

Date Collected: 11/23/93

Date Received: 11/24/93

Client Sample ID: S 6.0 VE2

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 12/02/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 1000 ND 12/02/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 12/02/93
Benzene ug/kg wet ND 12702793
Toluene ug/kg wet ND 12/02/93
Ethylbenzene ug/kg wet ND 12/02/93

N
oo Q

Xylenes, Total ug/kg wet 5.0 ND 12/02/93

EXTRACTABLE FUELS EPA 3550/8015
Extractabie Fuels, as Diesel mg/kg 5.0 7.2 (H) 12/02/93

I Date Extracted 11/30/93

11 Digital Drive -
i
Novato, CA 94949 An Equal Bpportunity Employer

TEL: 415-883-6140
FAX. 415-883-2673
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NCORPORATED REPORT OF LABORATORY ANALYSIS
THE ASSUHRANLE 0F duara1y
Mr. Justin Power December 06, 1993
Page 6 PACE Project Number: 431124503

{1ient Reference: Exxon 7-0236 (EtE)

PACE Sample Number: 70 0198968

Date Collected: 11/23/93

Date Received: 11/24/93

Client Sample 1D: S11.2 VE2

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS
PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 12/02/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 1000 ND 12/02/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 12/02/93
Benzene ug/kg wet 5.0 ND 12/02/93
Toluene ug/kg wet 5.0 ND 12/02/93
Ethylbenzene ug/kg wet 5.0 ND 12/02/93
Xylenes, Total ug/kg wet 5.0 ND 12/02/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/kg 5.0 ND 12/01/93
Date Extracted 11/30/93

11 Dugital Drive

Equal Opportunity Employer
Novato, CA 84949 An Equal Opportunity Employ

TEL: 415-883-6100
FAX: 415-883-2673



pace

N CORPORATED REPORT OF LABORATORY ANALYSIS
THE ASSURANCE OF BUALITY
Mr. Justin Power December 06, 1993
Page 7 PACE Project Number: 431124503

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0198976

Date Collected: 11723793

Date Received: 11/24/93

Client Sample ID: S 6.0 VE3

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 12702793
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 1000 ND 12/02/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 12/02/93
Benzene ug/kg wet 5.0 ND 12/02/93
Toiuene ug/kg wet 5.0 ND 12/02/93
Ethylbenzene ug/kg wet 5.0 ND 12/02/93
Xylenes, Total ug/kg wet 5.0 ND 12/02/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/kg 5.0 ND 12/01/93
Date Extracted 11/30/93

11 Digital Drive

An Equal I
Novatg, CA 94949 Equal Opportunny Employer

TEL: 415-883-6100
FAX: 415-883.2673



Qce.

Rc SRPORATED REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF GUALITY

Mr. Justin Power December 06, 1993
Page 8 PACE Projecit Number: 431124503

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0198992

Date Collected: 11/23/93

Date Received: 11/24/93

Client Sampie ID: S11.3 VE3

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 12/02/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 1000 1700 12/02/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 12/02/93
Benzene ug/kg wet 5.0 ND 12/02/93
Toluene ug/kg wet 5.0 ND 12/02/93
Ethylbenzene ug/kg wet 5.0 ND 12/02/93
Xylenes, Total ug/kg wet 5.0 ND 12/02/93
EXTRACTABLE FUELS EPA 3550/8015
Extractable Fuels, as Diesel mg/kg 5.0 150(H) 12/01/93
Date Extracted 11/30/93
These data have been reviewed and are approved for release.
%&JUUZQQ, C e rs
Darrell C. Cain
Regional Director

11 Digital Drive An Equal Dpportunity Employer

Novato, CA 94949
TEL: 415-883.6100
FAX: 415-883-2673
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December 06, 1993
PACE Project Number: 431124503

NCORPOBATED REPORT OF LABORATORY ANALYSIS
THE ASSURANLE OF OUALITY
Mr. Justin Power FOOTNOTES
Page 9 for pages 1 through 8

Client Reference: Exxon 7-0236 (EE)

MDL Method Detection Limit
ND Not detected at or above the MDL.
(H) Hydrocarbons greater than C22 present in sample.
11 Digital Drive An Equal Opportuaity Employer

Novato, CA 94949
TEL: 415-883-6100
FAX: 415-883-2673



N cg Sg@ REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF DuacITY

Mr. Justin Power QUALITY CONTROL DATA December 06, 1993
Page 10 PACE Project Number: 431124503

Client Reference: Exxon 7-0236 (EE)

EXTRACTABLE FUELS EPA 3550/8015
Batch: 70 26755
Samples: 70 0198925, 70 0198933, 70 0198941, 70 01983968, 70 0198976
70 0198992

METHOD BLANK:

Method
Parameter Units MDL Blank
Extractable Fuels, as Diesel mg/kg 5.0 ND
LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Reference Dup]
Parameter Units MDL Value Recv Recv RPD
Extractable Fuels, as Diesel ma/kg 5.0 33.3 18% 74% 5%
11 Digttal Drive An Equal Opportunity Emgloyer

Novato, CA 94849
TEL: 415-883-6100
FAX- 415.883 2673



i cg Dacnrscn@ REPORT OF LABORATORY ANALYSIS

THE ASSURARCE 9F QUALITY

Mr. Justin Power QUALITY CONTROL DATA December 06, 1993
Page 11 PACE Project Number: 431124503
Client Reference: Exxon 7-0236 (EE)
EXTRACTABLE FUELS EPA 3510/8015
Batch: 70 26689

Samples: 70 0198887, 70 (0198895
METHOD BLANK:

Method
Parameter Units MDL Blank
Extractable Fuels, as Diesel mg/L 0.05 ND
L ABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Reference Dupl
Parameter Units MDL Value Recy Recv RPD
Extractable Fuels, as Diesel mg/L 0.05 1.00 76% 81% 6%
11 Digital Orive An Equal Opportunity Employer

Novato, CA 94948
TEL: 4158836100
FAX- 415-883-2673
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Rc 08 PO RATED REPORT OF LABORATORY ANALYSIS

THE ASIURANCE OF QBRrULITY

Mr. Justin Power QUALITY CONTROL DATA December 06, 1993
Page 12 PACE Project Number: 431124503

Client Reference: Exxon 7-0236 (EE)

PURGEABLE FUELS AND AROMATICS
Batch: 70 26713

Samples: 70 0198925, 70 0198941, 70 0198968, 70 0198976, 70 0198992

METHOD BLANK:

Method
Parameter Units MOL Blank
TOTAL FUEL HYDROCARBONS, (LIGHT): T -
Purgeable Fuels, as Gasoline (EPA 8015M ug/kg wet 200 ND
PURGEABLE AROMATICS (BTXE BY EPA 8020M) -

Benzene ug/kg wet 1.0 ND

Toluene ug/kg wet 1.0 ND

Ethylbenzene ug/kg wet 1.0 ND

Xylenes, Total ug/kg wet 1.0 ND

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Reference Dup!
Parameter Units MDL Value Recv Recv RPD
PurgeabTe Fuels, as Gasoline (EPA 8015M ug/kg wet 200 1000 98% 98% 0%
Benzene ug/kg wet 1.0 40.0 99% 100% 1%
Toluene ug/kg wet 1.0 40.0 99% 99% 0%
Ethylbenzene ug/kg wet 1.0 40.0 104% 102% 1%
Xylenes, Total ug/kg wet 1.0 120 104% 102% 1%
11 Digial Drive An Equal Opportunity Employer

Novato, CA 94949
TEL: §15-883-6100
FAX: 415-883-2673
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NCORPORATED

REPORT OF LABORATORY ANALYSIS

THE ASSBLRANCE DF DURLITY

Mr. Justin Power
Page 13

Client Reference: Exxon 7-0236 (EE)

PURGEABLE FUELS AND AROMATICS
Batch: 70 26761
Samples: 70 0198933

METHOD BLANK:

Parameter Units
T0TAL FUEL HYDROCARBONS, (LIGHT):
Purgeable Fuels, as Gasoline (EPA 8015M ug/kg
PURGEABLE AROMATICS (BTXE BY EPA 8020M)

Benzene ug/kg
Toluene ug/kg
Ethylbenzene ug/kg
Xylenes, Total ug/kg

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

wet
wet
wet
wet

wet

QUALITY CONTROL DATA

ML
200

[
oo o

December 06, 1993
PACE Project Number: 431124502

Method
Blank

ND

ND
ND
ND

ND

89%
89%
94%
94%

0%
9%
9%
10%
10%

Reference Dupl
Parameter Units MDL Value Recv Recv RPD
Purgeable Fuels, as Gasoline (EPA 8015M ug/kg wet 200 1000 102% 103%
Benzene ug/kg wet 1.0 40.0 98%
Toluene ug/kg wet 1.0 40.0 98%
Ethylbenzene ug/kg wet 1.0 40.0 104%
Xylenes, Total ug/kg wet 1.0 120 104%

11 Digital Drive An Equal Bpportunity Empleyer

Novato, CA 94949
TEL: 415-883-6100
FAX: 415-883-2673



9.:9 Sg° REPORT OF LABORATORY ANAILYSIS

THE ASSURANCE GFf OQURLITY

Mr. Justin Power QUALITY CONTROL DATA December 06, 1993
Page 14 PACE Project Number: 431124502

Client Reference: Exxon 7-0236 (EE)

PURGEABLE FUELS AND AROMATICS
Batch: 70 26791
Samples: 70 0198887, 70 0198895

METHOD BLANK:

Method
Parameter Units MDL Blank
TOTAL FUEL HYDROCARBONS, (LIGHT): — =
Purgeable Fuels, as Gasoline {EPA 8015M ug/L 50 ND
PURGEABLE AROMATICS (BTXE BY EPA 8020M) -
Benzene ug/L 0.5 ND
Toluene ug/L 0.5 ND
Ethylbenzene ug/L 0.5 ND

Xylenes, Total ug/L 0.5 ND

I LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Reference Dupl
I Parameter Units MOL Value Recv Recv RPD
Purgeable Fuels, as Gasoline (EPA 8015M ug/L
Benzene ug/L
Toluene ug/L.
l Ethylbenzene ug/L
Xylenes, Total ug/L

F

1000 91% 95% 4%
100 93% 87% 6%
100 87% 81% 0%
100 85% 85% 0%
300 87% 87% 0%

oo oOo
menenn

11 Dmgital Drive An Equal Opportunity Employes
Novato, CA 94949

TEL: 415-883-6109

FAX: 415-883-2673
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NCORPIDODERATETD

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QuALIYY

Mr. Justin Power FOOTNOTES

Page 15 for pages
Client Reference: Exxon 7-0236 (EE)

10 through

14

December 06, 1993
PACE Project Number: 43112450

MDL Method Detection Limit
ND Not detected at or above the MDL.
RPD Relative Percent Difference
11 Digital Drive An Equal Dpportunity Employer

Novatn, CA 94949
TEL: 415-883-6100
FAX: 415-883-2673
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NCoRPORATED REPORT OF LABORATORY ANALYSIS

THE ASSEHRANCE OF OUALITY

December 08, 1993

Mr. Justin Power

RESNA

73 Digital Drive

Novato, CA 94649

RE: PACE Project No. 431130.503
Client Reference: Exxon 7-0236 (EE)

Jear Mr. Power:

Enclosed is the report of laboratory analyses for samples received
November 30, 1993.

Footnotes are given at the end of the report.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

Stephanie Matzo
Project Manager

Enclosures

11 Dagital Drive An Equal Opportumity Employer
Novato, CA 94949

TEL: 415-883-5100
FAX: 415-883-2673
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I NCORPORATED REPORT OF LABORATORY ANALYSIS
THE ASSURANCE OF QuaLatr
RESNA December 08, 1993
73 Digital Drive PACE Project Number: 431130503

Novato, CA 94949
Attn: Mr. Justin Power

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0200962
Date Collected: 11/29/93
Date Received: 11/30/93
Client Sample ID: Cuttings
C-A+B+C+D
Parameter Units MDL Composite DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 12/03/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 1000 11000 12/03/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 12/03/93
Benzene ug/kg wet 5.0 ND 12/03/93
Toluene ug/kg wet 5.0 ND 12/03/93
Ethylbenzene ug/kg wet 5.0 180 12/03/93
Xylenes, Total ug/kg wet 5.0 35 12/03/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/kg 5.0 42 (H) 12/02/93
Date Extracted 12/01/93

11 Digital Drive
Novato, CA 94349
TEL: 415-883-6104
FAX: 415-883-2673

An Egual Oppertuncty Employer



pace

NCORFPORATED REPORT OF LABORATORY ANALYSIS
THE ASSURAMCE DF QuapilYy
Mr. Justin Power December 08, 1993
Page 2 PACE Project Number: 431130503

Client Reference: Exxon 7-0236 (EE)

PACE Sampie Number: 70 0200970
Date Collected: 11/29/93
Date Received: 11/30/93
Client Sample ID: Cuttings
D-A+B+C+D
Parameter Units MDL Composite DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 12/04/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 1000 1400 12/04/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 12/04/93
Benzene ug/kg wet 5.0 ND 12/04/93
Toluene ug/kg wet 5.0 ND 12/04/93
Ethyibenzene ug/kg wet 5.0 11 12/04/93
Xylenes, Total ug/kg wet 5.0 12 12/04/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/kg 5.0 ND 12/02/93
Date Extracted 12/01/93

11 Digital OGrive
Novato. CA 94948
TEL: 415-883-6100
FAX: 415-883 2673

An Equal Dpportumity Employer
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I NCORFPORATED REPORT OF LABORATORY ANALYSIS
THE ASSURANCE OF QUALITY
Mr. Justin Power December 08, 1993
Page 3 PACE Project Number: 431130503

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0200989

Date Collected: 11/29/93

Date Received: 11/30/93

Ciient Sample ID: $6.2 B-1

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): ) - 12/04/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 1000 ND 12/04/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 12/04/93
Benzene ug/kg wet 5.0 ND 12/04/93
Toluene ug/kg wet 5.0 ND 12/04/93
Ethylbenzene ug/kg wet 5.0 ND 12/04/93
Xylenes, Total ug/kg wet 5.0 ND 12/04/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/kg 5.0 ND 12/02/93
Date Extracted 12/01/93

11 Digital Drwve

| i 1
Novato, CA 94949 An Equal Opportunity Employes

TEL: 415-883-6100
FAX: 415-883-2673



Po cc REPORT OF LABORATORY ANALYSIS
l THE ASSURANCE OF CQUALITY
Mr. Justin Power December 08, 1993
I Page 4 PACE Project Number: 431130503
Client Reference: Exxon 7-0236 (EE)
I PACE Sample Number: 70 0201004
Date Collected: 11/29/93
Date Received: 11/30/93
Client Sample ID: S$11.5 B-1
Parameter Units MDL DATE ANALYZED
I ORGANIC ANALYSIS
PURGEABLE FUELS AND AROMATICS
l TOTAL FUEL HYDROCARBONS, (LIGHT): - 12/04/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 1000 ND 12/04/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 12/04/93
Benzene ug/kg wet 5.0 ND 12/04/93
Toluene ug/kg wet 5.0 ND 12/04/93
Ethylbenzene ug/kg wet 5.0 ND 12/04/93
I Xylenes, Total ug/kg wet 5.0 ND 12/04/93
EXTRACTABLE FUELS EPA 3550/8015
I Extractable Fuels, as Diesel mg/kg 5.0 ND 12/02/93
Date Extracted 12/01/93
l 11 Digital Drive An Egiral Dpportunity Employer
Novato, CA 34949
TEL: 415-883-6100
I FAX- 415-883-2673



Qce.

I'NCORPGOGRATETD

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF OQUALITY

HMr. Justin Power
Page 5

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number:
Date Collected:
Date Received:
Client Sampie ID:
Parameter

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT):
Purgeable Fuels, as Gasoline (EPA 8015M)
PURGEABLE AROMATICS (BTXE BY EPA 8020M):
Benzene

Toluene

Ethylbenzene

Xylenes, Total

EXTRACTABLE FUELS EPA 3550/8015
Extractable Fuels, as Diesel
Date Exiracted

Units

ug/kg wet
ug/kg wet
ug/kg wet
ug/kg wet

ug/kaq wet

mg/kg

December 08, 1993

PACE Project Number: 431130503

70 0201020
11/29/93
11/30/93
S 8.0 VE-1
MDL DATE ANALYZED
- 12/04/93
1000 4800 12704793
- 12/04/93
5.0 24 12/04/93
5.0 14 12/04/93
5.0 57 12/04/93
5.0 23 12/04/93
5.0 8.5 12/02/93
12/01/93

11 Digital Drive
Novato, CA 94949
TEL: 415-8383-6100
FAX. 415-883-2673

An Equal Opportunity Employer
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NCORPORATED REPORT OF LABORATORY ANALYSIS

THE ASSURANLE D} QUALITY

Mr. Justin Power December 08, 1993
Page 6 PACE Project Number: 431130503

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0201039
Date Collected: 11729793
Date Received: 11/30/93
Ciient Sample ID: S11.3 VE-1

l Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT): - 12/05/83
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 4000 200000 12/05/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M):

Benzene ug/kg wet
Toluene ug/kg wet
Ethylbenzene ug/kg wet

- 12/05/93
ND 12/05/93
ND 12/05/93
0 2500 12/05/93

N oo
[ Y )

Xylenes, Total ug/kg wet 20 ND 12/05/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/kg 5.0 47 12/02/93
Date Extracted 12701793

These data have been reviewed and are approved for release.

Darrell C. Cain
I Regional Director

11 Digital Drive An Equal Opportunity Employer
Novate, CA 94949

TEL: 415-883-6100

FAX: 415-883-2673



ﬂcg Sg° REPORT OF LABORATORY ANALYSIS

THE ASSURARCE OF OuaLITY

Mr. Justin Power FOOTNOTES
Page 7 for pages 1 through 6

Client Reference: Exxon 7-0236 (EE)

December 08, 1993
PACE Project Number: 431130502

MDL Method Detection Limit
ND Not detected at or above the MDL.
{H) Hydrocarbons greater than €22 present in sample.
11 Digitat Drive An Equal Oppartunity Employer

Novate, TA 94949
TEL: 415-883-6100
FAX- 415-883-2673
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Qce.

I NCDAPORATED REPORT OF LABORATORY ANALYSIS
THE ASSURANMCE OF OuaLriry
Mr. Justin Power QUALITY CONTROL DATA December 08, 1993
Page 8 PACE Project Number: 431130503

Client Reference: Exxon 7-0236 (EE)

EXTRACTABLE FUELS EPA 3550/8015
Batch: 70 26701
Samples: 70 0200962, 70 0200970, 70 0200989, 70 0201004, 70 0201020
70 0201039

METHOD BLANK:

Method
Parameter Units MDL Blank
Exiractable Fuels, as Diesel mg/kg 5.0 ND
LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Reference Dup]
Paramefer Units MDL Value Recv Recv RPD
Extractable Fuels, as Diesel mg/kg 5.0 33.3 13% 72% 1%
11 Digital Drve An Equat Opportunity Employer

Novato, CA 949439
TEL: 415-883-6100
FAX. 415-883-2673
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KCORPORATED REPORT OF LABORATORY ANALYSIS
THE ASSURANCE OF QUALITY
Mr. Justin Power QUALITY CONTROL DATA December 08, 19493
Page 9 PACE Project Number: 431130503

Client Reference: Exxon 7-0236 (EE)

PURGEABLE FUELS AND AROMATICS
Batch: 70 26793

Samples: 70 0200962, 70 0200970, 70 0200989, 70 0201004, 70 0201020
70 0201039

METHOD BLANK:

Method
Parameter Units MDL Blank
TOTAL FUEL HYDROCARBONS, (LIGHT): T -
Purgeable Fuels, as Gasoline (EPA 8015M ug/kg wet 200 ND
PURGEABLE AROMATICS (BTXE BY EPA 8020M) -

Benzene ug/kg wet 1.0 ND

Toluene ug/kg wet 1.0 ND

Ethylbenzene ug/kg wet 1.0 ND

Xylenes, Total ug/kg wet 1.0 ND

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Reference Bupi
Parameter Units MDL Value Recv Recv RPD
Purgeable Fuels, as Gasoline (EPA 8015M ug/kg wet 200 1000 80% 83% 8%
Benzene ug/kg wet 1.0 40.0 85% 85% 0%
Toluene ug/kg wet 1.0 40.0 86% 84% 2%
Ethyibenzene ug/kg wet 1.0 40.0 91% 87% 4%
Xylenes, Total ug/kg wet 1.0 120 93% 87% 6%
1t Digtal Orive An Equal Dpportunity Employer

Novato, LA 94949
TEL: 415.883-6100
FAX- 415-883.2673



pace

NCORPORATED

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QuUALITY

Mr. Justin Power FOOTNOTES

Page 10 for pages
Client Reference: Exxon 7-0236 (EE)

8 through

9

December 08, 1993
PACE Project Number: 431130503

MDL Method Detection Limit
ND Not detected at or above the MDL.
RPD Relative Percent Difference
11 Digital Drive An Equal Opportunity Employer

Novate, CA 94949
TEL: 415-883-6100
FAX: 415-883-2673
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I RCORPORATED
THE ASSUAANCE OF QUALITY

Novaro, CA, || Digital Drive, 94949

(415) 883-6100

EXXON COMPANY, U.S.A.
P.(), Box 4415, Houston, TX 77210-4415
. CHAIN OF CUSTODY

]

. -

43112093

Huntington Beach, CA, 5702 Bolsa Avenue, 92649

(714) 892-2565

Consultant's Name, ﬁégu,ﬁ I;.HL T e,

Page _& ol V
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tat: L 2ane [ asne L) 72ne A standard (5 dayy Q Tcmppmmmo'& Ny
Cooler #:
Ej 8 Inbound Seal  Yes No
@ % 5 Outbound Seal Yes No
24182 = "
Sample Description Collection Matrix Prsv # of PACE R I1AS - b
Date/Time [ Soll/Waler Cont | Sample# |5 ¢ [T o o COMMENTS
EEESIRE
S6.28-1 [vkajaz]| S [ Deorga X [ X
S F.oB~ |2y S /1w Horp
SusSB-) |"aq S 4 JgoieM X | X
StLoVE- |24 | S [ _lR0IhZ- Hold
s ove-] |29 ] S | laoea.o] XX
Snxve-) | ze | S Lol | X | X
0
Relinquished by/Affillation Date Timde Acgepted by/Affiliation Date Time | Additional Comments
« I
L 7 a3 |11 NN MM RMA YL Wirpiar 12410 |
| T " S
!
1 hyvinanion White - Oagioal Yellow = Lxxoy Vink - Lab Goldenrad - Consultant Field Staly



EC 21 1993

ch Sucn° REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

December 20, 1993

¥r. Justin Power
RESNA

73 Digital Drive
Novato, CA 94949

RE: PACE Project No. 431210.509
Client Reterence: Exxon 7-0236 (tE)

Dear Mr. Power:

VeoT T oL

Enclosed is the report of laboratory analyses for samples received

December 10, 1993.

Footnotes are given at the end of the report.

1f you have any questions concerning this report, please feel free

to contact us.

Sincerely,

Wmmu Mt

Stephanie Matzo
Project Manager

Enclosures

11 Oigital Drive
Novate, CA 94949
TEL: 415-883-6100
FAX 415-883-2673

An Equal Opportunity Employer



ch lmqg@ REPORT OF LABORATORY ANALYSIS

THE ASSURANCE DOF OUALITY

RESNA

73 Digital Drive
Novato, CA 94949

Attn: Mr. Justin Power

Client Reference: Exxon 7-0236 (EE)

December 20, 1993
PACE Project Number: 431210509

PACE Sample Number: 70 0209331
Date Collected: 11729793
Date Received: 12/10/93
Client Sample ID: Cuttings C
A+B+C+DCAM

Parameter Units MDL EXTRACT DATE ANALYZED
INORGANIC ANALYSIS
INDIVIDUAL PARAMETERS
Lead (EPA Method 6010/200.7, ICP) mg/L 1.0 ND 12/17/93

11 Digital Dreve An Equal Opportunity Employer

Novare, CA 94949
TEL: 415-883-6100
FAX 419-883-2673



NCORPORATED

pace

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE DF OQuaLIiY

Mr. Justin Power
Page 2

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:

Parameter

INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS
Lead (EPA Method 6010/200.7, ICP)

These data have been reviewed and are approved for release.

1 %&MQ,@Q C ez~

Darrell €. Cain
Regional Director

Units

mg/L

MDL

December 20, 1993
PACE Project Number: 431210509

70 0209340
11/29/93
12/10/93
Cuttings D
A+B+C+DCAM
EXTRACT

DATE ANALYZED

1.0

ND

12/17/93

11 Dugital Drive
Novato, CA 94949
TEL: 415-883-6100
FAX: 415-883.2673

An Equal Opportunity Employer



Gcg S g REPORT OF LABORATORY ANALYSIS

THE ASSURAKCE OF QULALITY

Mr. Just1n Power FOOTNOTES December 20, 1993
Page for pages 1 through 2 PACE Project Number: 431210509

Client Reference: Exxon 7-0236 (EE)

L Method Detection Limit
Not detected at or above the MDL.

11 Digitat Drive

Al i |
Novate, CA 94949 n Equat Opporturuty Emplayer
TEL: 415-8B3-6100
FAX. 415 883-2673
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NcoRPORATED REPORT OF LABORATORY ANALYSIS

THE ASSURARCE OF QUALITY

Mr. Justin Power QUALITY CONTROL DATA
Page 4

Client Reference: Exxon 7-0236 (EE)
Lead (EPA Method 6010/200.7, ICP}

Batch: 70 27128
Samples: 70 0209331, 70 0209340

METHOD BLANK:

Parameter Units MDL
Lead (EPA Method 6010/200.7, ICP) mg/L 1.0

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

December 20, 1993
PACE Project Number: 43121050¢

Methaod
Blank
ND

5%

Reference Dup]
Parameter Units MOL Vaiue Recv Recv RPD
Lead (EPA Method 6010/200.7, ICP) mg/L 1.0 5.00 106% 100%
11 Digital Drive An Equal Opportunsty Employer

Novato, CA 945949
TEL: 415-883-6100
FAX. 415-883-2673



ch uaqg” REPORT OF LABORATORY ANALYSIS

THE ASSURARCE OF GUaLITY

Mr. Justin Power FOOTNOTES
Page 5 for page 4

Ciient Reference: Exxon 7-0236 (EE)

ML Method Detection Limit
ND Not detected at or above the MDL.
RPD Relative Percent Difference

11 Dugital Drive

Novatg, LA 94949
TEL: 415-883-6160
FAX: 415.883-2673

December 20, 1993
PACE Project Number: 431210509

An Equal Opportunity Emplayer
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------—------------
EXXON COMPANY, U.S.A.

®

INCURPURAI’ED
THE ASSURANCE OF QUALITY D

Novato, CA,
(415) 883-6100

.0, Box 4415, Houston, TX 77210-4415

CHAIN OF CUSTODY
|1 Digital Drive, 94949 D

48/2!0,507
Avenue, 92649

(714) 892-2565

Huntington Beach, CA, 5702 Bolsa

Consultant's Name: /2 221 G

Page l of L

Address: ﬂ/o L/'s 7ZC.D

Site Location:

Project #:

Consultant Project #:

Consultant Work Release #:

Project Contacl: mA

Phone #:

Fax ¥;

Laboratory Work Release #:

P }
CrrporsTers

EXXON Contact: 7 Oz 4

JE EE D C&M

Phone #:

Fax #:

EXXON RAS #:

# - 023

Sampled by (print): C// &t f—

Sampler's Signature;

Distribution:

S/3

Shipment Method: Air Bill #: Shipment Date:
ANALYSIS REQUIRED Sample Conditton as Received

TAT: D 24 hr D 48 hr D 72 hr !E‘ Standard (5 day) Tempperalurc o

e Cooler#: __ & <

o g 0 Inbound Seal  Yes No, -

&5 8 | \ \ Outbound Seal Yes No \\\3

2dlkal 3 N

Sample Description Collection Matrix Pesv # of PACE 08 'g 2 s H
Date/Time | Soil/Waler Cont { Sample # E E E E § E !/\’ -\[‘:\ COMMENTS

Bl (=[] 5
L H!H_g_ s Cl) if2afazl SO ! L’/ \/\1}/ /4‘1’/# ZO0PL 2
A1 110 il - KA 200970
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ﬂ cg Sg° REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QuUuaALrir

OEC 101993

December 08, 1993

Mr. Kin Leung
Resna

73 Digital Or.
Novato, CA 94949

RE: PACE Project No. 431201.513
Client Reference: Exxon 7-0236 (EE)

Dear Mr. Leung:

Enclosed is the report of laboratory analyses for samples received
December 01, 1993.

Footnotes are given at the end of the report.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

-

Stephanie Matzo w}77£117?5f)3

Project Manager

Enclosures

11 Digital Drive An Equal Bpportunny Employer
MNovato, CA 94949

TEf: 415-383-6180

FAX: 415-883-2673



ch sg“’ REPORT OF LABORATORY ANALYSIS

THE ASSURANCE DF QUALITY

Resna December 08, 1993

73 Digital Dr. PACE Project Number: 4312015 :
Novato, CA 94949

Attn: Mr. Kin Leung

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0201659

Date Collected: 12/01/93

Date Received: 12/01/93

Client Sample ID: V-1201-INF

Parameter Units MDL -1 DATE ANALYZED

ORGANIC ANALYSIS

GASOLINE AND AROMATICS-AIR (M8015/8020)

Non-Methane Hydrocarbons, as n-octane ug/L 2500 22000 12/02/93
Votatile Aromatic Compounds (EPA M8020) - 12/02/93
Benzene ug/L 6.5 ND 12/02/93
Toluene ug/L 0.5 100 12/02/93
Ethylbenzene ug/L 0.5 19 12/02/93
Xylenes, Total ug/L 0.5 8.1 12/02/93

11 Digitat Drive An Equal Dpportunity Empioyer

Novato, EA 94949
TEL: 415-883-6100
FAX- 415-883-2673



i
1
1
i
i
1
i
|
1
i
1
i
l_

qce®
!NEORPODRATED

REPORT OF LABORATORY ANALYSIS

THE ASSURAMLE OF ODALITY

Mr. Kin Leung
Page 2

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:

Parameter

ORGANIC ANALYSIS

GASOLINE AND AROMATICS-AIR (M8015/8020)
Non-Methane Hydrocarbons, as n-octane
Volatile Aromatic Compounds (EPA M8020)
Benzene

Toluene

Ethylbenzene

Xylenes, Total

December 08,
PACE Project Number: 4312015 :

1993

70 0201667

12/01/93

12/01/93

V-1201-INF
Units MDL -2 DATE ANALYZED
ug/L 2500 60000 12/03/93

- 12/03/93
ug/L 2.5 ND 12/03/93
ug/L 2.5 440 12/03/93
ug/L 2.5 250 12/03/93
ug/L 2.5 36 12703793

11 Digital Brive
Novate. CA 94943
YEL: 415-883-6100
FAX: 415-883.2673

An Equa! Opporlunity Emploves
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ch Sg° REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF OODALITY

Mr. Kin Leung December 08, 1993
Page 3 PACE Project Number: 431201%i:

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0201675

Date Collected: 12/01/93

Date Received: 12/01/93

Client Sample ID: V-1201-INF

Parameter Units MDL -3 DATE ANALYZED

ORGANIC ANALYSIS

GASOLINE AND AROMATICS-AIR (M8015/8020)

Non-Methane Hydrocarbons, as n-octane ug/L 2500 37000 12/02/93
Volatile Aromatic Compounds (EPA M8020) - 12/02/93
Benzene ug/L 10 ND 12702793
Toluene ug/L 10 180 12/02/93
fthylbenzene ug/L 10 73 12/02/93
Xylenes, Total ug/L 10 37 12/02/93

11 Digitat Brive An Equal Dpportunny Employer

Novate. CA 94949
TEL: §15-883-6180
FAX: 415.883-2873



I ':, r n:n.P 0 ;A Tzs 0 REPORT OF LABORATORY ANALYSIS
THE ASSURANCE OF QUALITY
Mr. Kin Leung December 08, 1993

I Page 4 PACE Project Number: 43120132 7
Client Reference: Exxon 7-0236 (EE)

I PACE Sample Number: 70 0201683

~ Date Collected: 12/01/93

l Date Received: 12/01/93
Client Sampie ID: V-1201-EFF
Parameter Units MOL -1 DATE ANALYZED

I ORGANIC ANALYSIS
GASOLINE AND AROMATICS-AIR (M8015/8020)

I Non-Methane Hydrocarbons, as n-octane ug/L 50 ND 12/02/93
Volatile Aromatic Compounds {FPA M8020) - 12/02/93
Benzene ug/L 0.5 2.8 12/02/93
Toluene ug/L 0.5 0.9 12/02/93

I Ethylbenzene ug/L 0.5 0.8 12/02/93
Xylenes, Total ug/L 0.5 3.0 12/02/93

1% Digitat Drive An Egual Opportunity Employer
MNavate, CA 94949
I TEL: 415.883-6100

FAX: 415-883-2673
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REPORT OF LABORATORY ANALYSIS

THE ASSURBANCE OF QUALITY

Yr. Kin Lteung
Page 5§

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

GASOLINE AND AROMATICS-AIR (M8015/8020)
Non-Methane Hydrocarbons, as n-octane
Volatile Aromatic Compounds (EPA M8020)

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Units

ug/L

ug/L
ug/L
ug/L
ug/L

December 08, 1993

PACE Project Number: 431701%:

70 0201691

12/01/93

12/01/93

V-1201-INF
MDL -4 DATE ANALYZED
1250 15000 12/02/93

- 12/02/93
0.5 ND 12702793
0.5 ND 12/02/93
0.5 6.1 12/02/93
0.5 1.7 12/02/93

11 Dwital Drve
MNovato, CA 94949
TEL: 415-883-6100
FAX: 415-883-2673

An Equal Opportunity Employer



ch sucn‘” REPORT OF LABORATORY ANALYSIS

THE ASSURAMCE OF QUACITY

Mr. Kin Leung December 08, 1993
Page 6 PACE Project Number: 43]12015.:

Client Reference: Exxon 7-0236 (EE)

PACE Sample Number: 70 0201705

Date Collected: 12/01/93

Date Received: 12/01/93

Client Sampie ID: V-1201-INF

Parameter Units MDL -5 DATE ANALYZED

ORGANIC ANALYSIS

GASOLINE AND AROMATICS-AIR (M8015/8020)

Non-Methane Hydrocarbons, as n-octane ug/L 50 170 12/02/93
Volatile Aromatic Compounds (EPA M8020) - 12702793
Benzene ug/L 0.5 ND 12/02/93
Toluene ug/L 0.5 0.8 12/02/93
Ethylbenzene ug/L 0.5 ND 12/02/93
Xylenes, Total ug/L 0.5 0.6 12702793

These data have been reviewed and are approved for release.

l%&wb@@@%

Darrell C. Cain
' Regional Director

11 Dugital Drwve An Equal Opportunity Employer
Novato, CA 94949

TEL: 415.883-5100

FAX- 415-883.2673
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HCORPORATED

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUavLITY

......

Mr. Kin Leung FOOTNOTES December 08, 1993
Page 7 for pages ] through & PACE Project Number: 43i720i:
Client Reference: Exxon 7-0236 (EE)
MDL Method Detection Limit
ND Not detected at or above the MDL.
11 Digital Drive An Equal Opportunrty Employer

Novaio, CA 94949
TEL: 415-883-6100
FAX. 415-883-2673



pace

KCORPORATED REPORT OF LABORATORY ANALYSIS
THf ASSURANCE OF QUALITY
Mr. Kin Leung QUALITY CONTROL DATA December 08, 1993
Page 8 PACE Project Number: 43]12015::

Client Reference: Exxon 7-0236 (EF)
GASOLINE AND AROMATICS-AIR (M8015/8020)

Batch: 70 26514
Samples: 70 0201659, 70 0201667, 70 0201675, 70 0201683

METHOD BLANK:

Method
Parameter Units MOL Blank
Non-Methane Hydrocarbons, as n-octane ug/L 50 ND
Volatile Aromatic Compounds (EPA M8020) -
Benzene ug/L 0.5 ND
Toluene ug/L 0.5 ND
Ethylbenzene ug/L 0.5 ND
Xylenes, Total ug/L 0.5 ND
LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Reference Oupl
Parameter Units MDL Value Recv Recv RPD
Non-Methane Hydrocarbons, as n-octane ug/L 50 496 100% ~94% ~ 6%
Benzene ug/L 0.5 64 97%  95% %
Toluene ug/L 0.5 76 95%  93% %
Ethylbenzene ug/t 0.5 88 87% 91% Ve
Xylenes, Total ug/L 0.5 268 99%  94% %
11 Digitat Drive An Egual Opportuney Employer

Novato. CA 94948
TEL: 415-882-6100
FAX: 415-883-2673
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NCORPORATED

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Kin Leung
Page 9

Client Reference: Exxon 7-0236 (EE)

GASOLINE AND AROMATICS-AIR (M8015/8020)
Batch: 70 26821

Samples: 70 0201691, 70 0201705

METHOD BLANK:

Parameter Units

Non-Methane Hydrocarbons, as n-octane ug/L
Volatile Aromatic Compounds (EPA M8020)

Benzene ug/L
Toluene ug/L
tEthylbenzene ug/L
Xylenes, Total ug/L

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

QUALTTY CONTROL DATA

50

OO o
Lo

December 08, 1993
PACE ProJect Number: 4312015:i%

Method
Blank
ND

ND
ND
ND
ND

Reference Dupl
Parameter Units MDL Value Recv Recv RPD
Non-Methane Hydrocarbons, as n-octame ug/L 50 620 102% T102% 0%
Benzene ug/L 0.5 80 94%  96% 2%
Toluene ug/L 0.5 98 B9% 91% 2%
Ethylbenzene ug/L 0.5 110 95%  95% 0%
Xylenes, Total ug/L 0.5 336 97% 9% 1%
11 Bigital Drwe An Equal Dpportuany Employer

Novato, CA 94949
TEL: 415-883-6180
FAX: 415-883-2673
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RCORPORATED

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALSTY

Mr. Kin Leung
Page 10

Client Reference: Exxon 7-0236

FOOTNOTES
for pages 8 through

(EE)

9

December 08, 1993
PACE Project Number: 43120153z

MDL Method Detection Limit
ND Not detected at or above the MDL.
RPD Relative Percent Difference

11 Digital Drive

Novato, LA 94949
TEL: 415-883-6100
FAX: 415-883.2673

An Equa! Dpportunity Employer



EXXON COMPANY, U.S.A.

P.Q, Box 4415, Houston, TX 77210-4415

pace.

THE ASSURANCE OF QuatLity

(415) 883-6100

CHAIN OF CUSTODY
@/ Novato, CA, 11 Digital Drive, 94949

L]

/7/5/M/~S/3

Huntington Beach, CA, 5702 Bolsa Avetue, 92649

(714) 892-2565

Consultant’s Name: BZ4a, A /a DysTI B 2 Page [ of /
Address: 3 oo TAL PR AavIATD A qu949 Site Location;
Project #: Consublamt Project #: /20329 . 0§ Consultant Work Release # @V30064 o
Project Contacy, /</N  LEUONG Phone #: Fax #: Laboratory Work Release #:

_BXXON Contact: "MARLA G UEWSLER E]l/faa D C&M | Phone #: ey Fax #: BYXONRAS #: 7 -0234

\Sampled by (print); "1 #held &Y@/ MAALIE £ P

Lo s

Sampler's Signalure:’f’{[ I,/P / MJ

Air Bill #:

Shipment Date:

Shipment Method:

TAT: D 24 he D 48 hr D 72 hr mmard {5 day)

" ANALYSIS REQUIRED”

Sample Condition as Received
Temperature ¢ C:

Cooler #:
ég Inbound Seal  Yes No
08 |u Outbound Seal Yes No
a3 (82l 2
Sample Descriplion Collection Matrix Prsv #of PACE B2 188 o =
Date/Time | Soil/Water Comt | Simpled |3 4 |5 o < COMMENTS
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Accepted by/Alffiliation
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Time Additional Comments
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Pk - Lab o P UQ/"? Guldenrod « Consuttant Field Stafy




APPENDIX E
PUMPING TEST DATA



STEP DRAWDOWN TEST DATA
Exxon Service Statio 7-0236
6630 East 14th Street
Qakland, California
Pump Total Flowrate
Well ID# Date Rate Duration Drawdown Trend
(gpm) {min) {feet)
MWw-2 12/29/93 0.1 60 i.8 Sustainable
0.2 60 48 Non-Sustainable
0.3 30 10.8 Non-Sustainable
Notes:

gpm: gallons per minute
min: minutes
Non-Sustainable: Dewater of well
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rr 79 4 STEP-DRAWDOWN TEST DATA APPENDIX
Sy (-1 ) Excon Servics Statlon No, 70236
6630 East 14th Street
PROJECT No. 170079.06 1/94 Oakland, California




