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For ARCO Products Company
INTRODUCTION

At the request of ARCO Products Company (ARCO), RESNA Industries Inc. (RESNA)
performed an additional subsurface investigation and vapor extraction test (VET) at ARCO
Station 6113, 785 East Stanley Boulevard, Livermore, California. The purpose of this work
was to evaluate the extent of gasoline hydrocarbons in the soil and groundwater in the
vicinity of active gasoline storage tanks, to further delineate the extent of waste-oil
hydrocarbons in soil and groundwater in the vicinity of the former waste-oil tank, and to
evaluate the feasibility of vapor extraction as a remediation alternative for the site. Work
performed included drilling eight onsite soil borings (B-S through B-12); constructing five
4-inch-diameter groundwater monitoring wells (MW-5 through MW-9) in borings B-5
through B-7, B-9, and B-11, respectively; constructing two 4-inch-diameter vapor extraction
wells (VW-1 and VW-2) in borings B-8 and B-12, respectively; developing groundwater
monitoring wells MW-5 through MW-9; measuring groundwater levels; sampling the soil and
groundwater; surveying the monitoring wells MW-5 through MW-9; laboratory analyses of
selected soil and groundwater samples collected from the borings/wells; performing a VET;
and preparing this report presenting field procedures, results and conclusions.

The work was performed in accordance with the Work Plan (RESNA, October 17, 1991)
and Addendum to Work Plan (RESNA, March 3, 1992). These documents were approved
by the Alameda County Health Care Services Agency (ACHCSA) prior to commencement
of the investigation.
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SITE DESCRIPTION AND BACKGROUND
General

ARCO Station 6113 is an operating gasoline station and mini-market in a commercial and
residential area. It is located on the southwestern corner of East Stanley Boulevard and
Murrieta Boulevard in Livermore, California, as shown on the Site Vicinity Map (Plate 1).
The site is bounded by East Stanley Boulevard to the north, Murrieta Boulevard to the east,
and the Arroyo Mocho Creek to the south and west. An operating Shell Service Station is
on the southeastern corner of East Stanley Boulevard and Murrieta Boulevard. The
elevation of the site is approximately 457 feet above mean sea level.

Three underground storage tanks (USTs) are present at the site. On January 26, 1989, prior
to RESNA involvement with the site, a 280-gallon waste-oil storage tank was excavated and
removed from the site (see previous work, below). The former waste-oil tank location is
covered by a large concrete utility-pad. The USTs are presently in service at the site. The
locations of the former underground waste-oil tank, the existing USTs, and pertinent site
features are shown on the Generalized Site Plan (Plate 2).

Regional Geology and Hydrogeology

The site is located in the Livermore Valley, which is an intermontane valley in the Coast
Ranges Geomorphic Province. The valley is approximately 13 miles long in an east-west
direction and is four miles wide. The valley is surrounded by hills of the Diablo Range
(California Department of Water Resources, 1974). The valley floor slopes gently toward
the west. The principal streams in the area are the Arroyc Valley and Arroyec Moche,
which flow toward the western end of the valley. Arroyo Mocho is approximately 50 feet
south-southwest of the site.

Livermore Valley is underlain by non-water-bearing rocks, water-bearing units, and
sediments, The water-bearing units and sediments comprise the Livermore Valley
groundwater basin. Water-bearing units include the Tassajara Formation, the Livermore
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Formation, and valley-fill materials (California Department of Water Resources, 1966,
1974). The Livermore Valley groundwater basin is divided into sub-basins on the basis of
fault traces or other hydrologic discontinuities (California Department of Water Resources,
1974). The groundwater system in Livermore Valley is a multilayered system with an
unconfined aquifer overlying a sequence of leaky or semiconfined aquifers. Groundwater
in the basin flows downslope toward the east-west-trending axis of the valley and then flows
generally to the west (Alameda County Flood Control and Water Conservation District -
Zone 7, 1991).

PREVIOUS WORK

Previous subsurface environmental investigations and other environmental work performed
at the site are summarized in Appendix A.

FIELD WORK

Drilling

Permits for well construction were obtained from the Alameda County Flood Control and
Water Conservation District (ACFCWCD) prior to drilling. Copies of the permits are
included in Appendix B. Seven soil borings (B-5 through B-11) were drilled at the site on
June 8 through 15, 1992, and one soil boring (B-12) was drilled at the site on August 4,
1992, under direction of a RESNA geologist. A summary of the field procedures followed
by RESNA is included in Appendix B. The work for this site characterization was
performed in accordance with the Site Safety Plan (RESNA, May 29, 1992).

Soil borings B-5 through B-8, and B-12 were drilled in the immediate vicinity of the active
gasoline-storage tank pit (northeastern portion of the site) to evaluate the presence and
extent of gasoline hydrocarbons near the active gasoline-storage tank pit. Groundwater
monitoring wells MW-5 through MW-7 were installed in borings B-5 through B-7,
respectively, to evaluate the presence and extent of gasoline hydrocarbons in groundwater
in the immediate vicinity of the gasoline storage tank pit, and to determine groundwater
gradient of the deeper water bearing zone beneath the site. Vapor extraction wells VW-1
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and VW-2 were installed in borings B-8 and B-12, respectively, in order to perform a vapor
extraction test and collect data necessary for the evaluation of the feasibility of the vapor
extraction as a soil remediation alternative. Soil borings B-9 and B-10 were drilled next to
the former waste-oil tank pit (southwestern portion of the site), and groundwater monitoring
well MW-8 was installed in boring B-9, to delineate the extent of waste-oil hydrocarbons in
soil and groundwater in the immediate vicinity of the former waste-oil tank pit. Soil boring
B-11 was drilled in the southeastern portion of the site, and converted to groundwater
monitoring well MW-9, to investigate the presence of hydrocarbons in soil and groundwater
in the southeastern portion of the site.

Borings B-5 through B-7 and B-9 through B-11 were drilled to depths of 60%: to 71 feet
below the ground surface. Borings B-8 and B-12 were terminated at depths of 462 and 51
feet below grade, respectively, before the groundwater was encountered.

Soil Sampling and Description

Soil samples were described in accordance with the Unified Soil Classification System and
Symbol Key (Plate 3), and collected as indicated on the Logs of Borings B-5 through B-12
(Plates 4 through 25). One hundred two samples were collected for description and possible
laboratory analyses at maximum intervals of S feet from the ground surface to the total
depth of the borings. A summary of the sampling methods used is presented in Appendix
C. Field monitoring of organic vapor concentrations in soil samples was performed during
drilling using an organic vapor meter (OVM).

Soil cuttings generated from the borings were temporarily stored in the southwestern corner
of the property and placed on and covered with plastic sheeting pending proper disposal.
The soil cuttings generated on June 8 through 15, 1992, from borings B-5 through B-11,
were stored in two separate stockpiles; SP-1 containing cuttings with OVM measurements
below 100 ppm; and SP-2 containing cuttings with OVM measurements over 100 ppm. The
soil cuttings generated on August 4, 1992, from boring B-12, were stored in one soil pile
(SP). After completion of drilling (on June 15, 1992, and on August 4, 1992) four soil
samples were collected from each of the stockpiles and submitted for compositing and
laboratory analyses. The method used to obtain these samples is described in Appendix C.
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Well Construction and Development

Five groundwater momnitoring wells (MW-5 through MW-7, MW-8 and MW-9) were
constructed in borings B-5 through B-7, B-9 and B-11, respectively; and two vapor extraction
wells {(VW-1 and VW-2) were constructed in borings B-8 and B-12, respectively. The wells
were completed with four-inch diameter schedule 40 polyvinyl chloride (PVC) casing. Well
casings were set to depths of approximately 63 to 68 feet in the groundwater monitoring
wells, and to depths of approximately 45 to 49%; feet in vapor extraction wells. Screened
intervals in groundwater monitoring wells consisted of four-inch-diameter, 0.020-inch
machine slotted PVC set from approximately 43 to 63 feet below the ground surface in MW-
5, 47 to 67 feet below the ground surface in MW-8, and 48 to 68 feet below the ground
surface in MW-6, MW-7 and MW-9. Well casings in vapor extraction wells consisted of
four-inch-diameter, 0.100~inch machine slotted PVC set from approximately 25 to 45 feet
below the ground surface in VW-1, and 28 to 49%; feet below the ground surface in VW-2.

The groundwater monitoring wells (MW-5 through MW-9) were developed on June 22 and
23, 1992, to remove fine-grained sediments and to allow better communication between the
water-bearing zone and the groundwater monitoring well. Development was performed by
a professional well development crew (Kvilhaug Drilling of Concord, California) using a
combination of surge block and bailing techniques. A description of the methods used to
develop the wells is included in Appendix C.

Groundwater Level Measurement and Sampling

Groundwater monitoring wells (previously installed MW-1 through MW-4, and new MW-5
through MW-9) were monitored on June 29, July 28, and August 26, 1992, by EMCON
Associates of San Jose, California. Depths-to-water (DTW) were measured in groundwater
monitoring wells and water samples were collected and visually inspected for the presence
of floating product. Groundwater monitoring wells MW-2 and MW-5 through MW-9 were
purged and sampled on June 29, 1992. The remaining wells were dry or contained only
residual water.
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Evaluation of Groundwater Elevations

On June 22, 1992, the wellheads for new wells MW-5 through MW-9, and VW-1, and
previously installed MW-4 (for comparison) were surveyed for top-of-casing (TOC)
elevations to a local National Geodetic Vertical Datum benchmark by John E. Koch, Land
Surveyor, of Qakland, California. The results of this wellhead survey are included in
Appendix D, Wellhead Survey. Groundwater elevations for each well were calculated by
subtracting DTW measurements from the TOC elevation.

Vapor Extraction Test

RESNA performed a one day onsite VET on August 11, 1992, to collect site specific data
and evaluate the feasibility of using vapor-extraction as a soil remediation alternative. The
VET had three main objectives: (1) to determine what vapor flow rates can be extracted
from the wells; (2) to determine the hydrocarbon concentration of extracted vapors; and (3)
to estimate an effective radius of influence for the vapor extraction well for future design,
if applicable. Approval was obtained from the Bay Area Air Quality Management District
(BAAQMD) prior to conducting the test (RESNA, August 4, 1992).

The vapor-extraction equipment consisted of: a six-cylinder internal combustion (I.C.)
engine; instrumentation for measuring air velocity, air pressure, temperature, and organic
vapor concentrations; and polyvinyl chloride (PVC) piping, fittings, and wellhead
connections.

Two vapor extraction wells VW-1, and VW-2, and six existing groundwater monitoring wells
MW-3, MW-4, MW-5, MW-6, MW-7 and MW-9 were used during the VET. The location
of these wells, as well as other pertinent site features, are shown on the Generalized Site
Plan, Plate 2. The VET equipment detailed above was used to apply a vacuum to the vapor
extraction wells and induce air flow through the soils. Extracted hydrocarbon vapor was
abated through the I.C. engine by combustion and additional treatment thorough a catalytic
converter.
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The VET was conducted in two phases. A short-term test (60 minutes) was first performed
using each of VW-1 and MW-5 as extraction wells to collect representative influent vapor
samples. A longer-term test was then performed on well VW-2 to collect radius of influence
data. Prior to the start of the short-term tests, DTW was measured in all onsite monitoring
wells. '

For the short-term testing, the internal combustion (I.C.) engine was connected to vapor
wells VW-1, and MW-5 separately. The engine was operated on each well for at least 30
minutes at the highest flow rate sustainable. When VW-1 was used as the extraction well
the test lasted 60 minutes with wells VW-2, MW-4 through MW-7, and MW-9 being used
as observation wells. When MW-5 was used as the extraction well the test lasted 110
minutes and wells MW-4, MW-6, MW-7, VW-1, VW-2 and MW-9 were used as the
observation wells. Vapor samples were collected from a sample port on the influent side
of the I.C. engine using a sample pump and opaque sample bags. Well-head flow rates were
measured using a pilot tube velocity-meter installed within the 2-inch PVC pipe manifold.
Applied well-head vacuum and induced vacuum responses at observation wells were
measured using a magnehelic vacuum gauge placed near the well-heads. Extracted vapors
were screened for percent oxygen and organic vapor concentrations using a combination
oxygen meter and Lower Explosive Limit (LEL) meter calibrated to methane. During the
short-term testing, the well was subjected to different applied vacuums and the resulting
extracted air flow rates were measured to determine well characteristics.

For the longer-term test, the L.C. engine was operated on vapor well VW-2 for 170 minutes.
Wells VW-1, MW-3, MW-4, MW-5, MW-6, and MW-7 were used as observation wells.
Well-head air velocity, applied vacuum, percent oxygen content and organmic vapor
concentrations were measured every 15 to 30 minutes. To estimate radius of influence,
magnehelic vacuum gauges were installed on adjacent vapor wells and groundwater wells
to measure induced vacuum response (a secondary indicator of subsurface airflow). The
magnehelic gauges were capable of measuring differential pressures as low as 0.01 inches
of water column (W.C.). Influent vapor samples were collected after 30 minutes and 120
minutes of operation. An effluent vapor sample was also collected to estimate the efficiency
of the 1.C. engine.
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Air Sampling

Air samples were collected through a Y%-inch Tygon sample line connected to a stainless
steel well head fitting and collected in opaque Mylar air sample bags. Tygon tubing was
used to minimize sample loss through adsorption and the possibility of distorted results from
sample line contaminated by a previous test run. The samples were sealed in the bags and
labeled with the sample number, date, time, and sampler’s name. The samples were
immediately stored in a cool place for transport to a State Certified analytical laboratory
under Chain of Custody documentation.

LABORATORY METHODS

All soil, water and air samples selected for laboratory analyses were preserved as required
by the applicable analytical method, and delivered with Chain of Custody Records to
selected State-certified laboratories. Soil Samples were delivered to Sequoia Analytical
Laboratories of Redwood City, California; water samples to Columbia Analytical Services
Inc. of San Jose, California; and air samples to GTEL Analytical Laboratory of Concord,
California.

Soil Samples

Soil samples collected from borings B-5 through B-12 were analyzed in accordance with
Alameda County Health Care Services Agency (ACHCSA) requirements for the gasoline
constituents benzene, toluene, ethylbenzene, total xylenes (BTEX) and total petroleum
hydrocarbons as gasoline (TPHg) using modified Environmental Protection Agency (EPA)
Methods 5030/8015/8020, and in addition selected soil samples collected from soil borings
B-9 and B-10, located next to the former waste-oil tank pit, were analyzed for total
petroleum hydrocarbons as diesel (TPHd) using EPA Method 3550/8015; total oil and
grease (TOG) using EPA Method 5520 E&F (Gravimetric); volatile organics (VOCs) using
EPA Method 8240; and metals cadmium, chromium, nickel, zinc and lead by TCLP.
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Soil samples were selected for laboratory analyses based on:
) Location above first-encountered groundwater;

o Location in a potential confining or perching layer below first-encountered
groundwater; and

0 Areas where the presence of gasoline or waste oil hydrocarbons was
suspected based on OVM readings.

Soil samples collected from the soil stockpiles were composited in the laboratory and
analyzed for TPHg and BTEX by EPA Method 5030/8015/8020.

Three soil samples from boring B-5 were analyzed for particle size distribution by weight
to aid in future recovery well design.

Water Samples

Water samples obtained from monitoring wells MW-2 and MW-5 through MW-9 were
analyzed in accordance with Alameda County Health requirements for BTEX and TPHg
by EPA Methods 5030/8020 and DHS LUFT Method. In addition the water sample
obtained from groundwater monitoring well MW-8, located near the former waste-oil tank,
was analyzed for TPHd by EPA Method 3510; TOG by EPA Method 5520 C&F; VOCs by
EPA Method 5030/601; and metals cadmium, chromium, nickel and zinc using EPA Method
6010, and lead using EPA Method 7421.

Air Samples

Air samples collected during the VET were analyzed within 72 hours for BTEX by EPA
Method 8020 and for TPHg using modified EPA method 8015.
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FIELD WORK RESULTS

Drilling Observatiogn

The earth materials encountered during this investigation consisted primarily of silty clay to
gravelly silt interbedded with discontinuous layers of clayey to sandy gravel and clayey sand.
Graphic interpretations of the soil stratigraphy encountered in the borings are shown on
Geologic Cross Sections A-A’, B-B’, C-C, D-I)’ and E-F’ (Plates 26 through 30). The
locations of these cross sections are shown on Plate 2.

Groundwater was first encountered in borings B-5 through B-7 and B-9 through B-11 at
depths of approximately 53 to 59 feet below ground surface within clayey to sandy gravel.
A layer of damp silty clay which may be a local perching or confining layer was encountered
beneath this clayey to sandy gravel at the depth of approximately 68 feet in boring B-11 and
extended to thé total depth of this boring (71%2 feet below the ground surface).

A product odor was noted for the soil samples collected from borings B-5 through B-8, B-11
and B-12. OVM measurements of soil samples from these borings ranged from
nondetectable to 1416 parts per million (ppm). No product odor was noted for soil samples
collected from borings B-9 and B-10. OVM readings are shown on the borings logs (Plates
4 through 25) in the column labeled PID (photoionization detector).

Subjective Groundwater Analyses

According to EMCON’s field report sheets initial water samples collected from wells MW-1
through MW-3 and MW-5 through MW-9 showed no evidence of floating hydrocarbon
product on June 29, July 28, and August 26, 1992. Groundwater monitoring well MW-4 was
dry during all mentioned above monitoring events. Groundwater monitoring well MW-1
contained only residual water trapped at the tip of the well casing during the June
monitoring event, and was dry during July and August monitoring events. Groundwater
monitoring wells MW-2 and MW-3 contained only residual water during all mentioned
above monitoring events. The results of EMCON?’s field work on the site, including DTW
measurements, well purge data sheets, and subjective analyses for the presence of floating

10
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product in the groundwater in the onsite wells are presented on EMCON’s field report
sheets and EMCON’s Summary of Groundwater Monitoring Data. This data is included in
Appendix E.

Groundwater Gradient

A perched water-bearing zone containing a limited amount of water was identified at the
site between approximately 22 to 43 feet below ground level in wells MW-1 through MW-4,
and a deeper water bearing zone was identified at approximately 55 feet below ground level
in wells MW-5 through MW-9. The groundwater gradient could not be evaluated for the
perched water bearing zone at this time because from June to August the wells installed in
this zone were dry or contained only residual water. The groundwater gradient evaluated
for the deeper water bearing zone at this site, based on groundwater elevations obtained
from wells MW-5 through MW-9 was approximately 0.01 ft/ft, and the gradient direction
fluctuated from north-northeast in June, to east-northeast in July, to east in August. The
groundwater elevations in groundwater monitoring wells MW-5 through MW-9 have
decreased approximately 10 feet since June 1992. Directional variations in the groundwater
gradient at the site and the significant decrease in groundwater elevations may result from
pumping of nearby existing irrigation wells in the vicinity of the site that may produce
artificial, temporary changes in the groundwater elevation and direction of flow.

Depths to groundwater and groundwater elevations are reported in Table 1, Cumulative
Groundwater Monitoring Data. Plates 31 through 33, Groundwater Gradient Maps, are
graphic interpretations of the groundwater elevations measured on June 29, July 28 and

August 26, 1992,

Vapor Extraction Test Field Results

VET Air Flow Rate Measurements

Vacuum and air flow rate data collected during the VET is summarized in Table 2, Vapor

Extraction Test Field Monitoring Data. Utilizing the I.C. engine vacuum alone, air flow
rates ranging from 11 to 30 standard cubic feet per minute (scfm) could be extracted from

11
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well VW-1 at applied vacuums ranging from 5 to 15 inches W.C.. To increase well yield,
a motor-driven blower unit was engaged to provide additional well vacuum when venting
from VW-1. Using this blower, air flow rates ranging from 41 scfm to as high as 50 scfm
could be achieved at applied well-head vacuums ranging from 35 to 60 inches W.C.

With the motor-driven blower engaged, well MW-5 and VW-2 yielded sustainable air flow
rates of 28 scfm and 48 scfm at applied vacuums of 20-inches and 50-inches of W.C,,
respectively. Beyond these applied vacuums, due to a relatively low oxygen content from
the wells MW-5 (5%) and VW-2 (<12%), higher vacuums and flow rates could not be
sustained and blower speed was limited by the operation of the I.C. engine. When higher
vacunms and flows were attempted, the 1.C. engine would "sputter” indicating imminent
shutdown of the engine unless flows were throttled back.

Enclosed in Appendix F are plates that depict the wellhead air flow characteristic curves
observed during the VET for wells VW-1, VW-2, and MW-5. The air flow rates observed
from wells VW-1 and VW-2 appeared to platean (maximize or level off) at 50 to 60 inches
W.C. for VW-1 and 40 to 50 inches W.C. for VW-2. Vapor extraction well MW-5, a 4-inch-
diameter well with 0.020 slot screen, exhibited an increase in induced air flow rate by
increasing the applied vacuum to 30 inches W.C. However, the maximum sustainable well
yield could not be determined because the low oxygen content (< 5%) of extracted vapor
caused the I.C. engine to "sputter”.

VET Radius of Influence Measurements

Induced vacuum data collected during the VET is summarized in Table 2. When venting
from VW-1, which is screened 26 to 45 feet below grade, induced vacuum responses were
about 0.01 inches W.C. at observation wells VW-2, MW-5, MW-6, MW-7 and MW-9 located
at distances ranging from 38 feet to 50 feet from VW-1, The highest vacuum impact (0.05
inches W.C.) was observed in well MW-4 located 37 feet from VW-1. These lower vacuum
readings are likely the result of the following: (1) the observation wells being spaced greater
than 35 feet from the extraction well; (2) the observation wells being screened in different
intervals than the extraction well (VW-1 [26 to 45 feet], MW-5, 6, 7, 9 [43 to 68 feet], and
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MW-4 [21 to 27 feet]); and (3) the extraction well VW-1 being screened in the lower
permeability soils (silty clays and sandy clays).

An extraction well vacuum of 20 inches W.C. on MW-5 resulted in induced vacuum readings
as low as 0.01 and as high as 1.25 inches W.C. in observation wells MW-4 and MW-6,
respectively. Lower vacuum readings in VW-1, VW-2 and MW-4 appear to be the result
of the observation wells being screened in more impermeable soils (silty clays and silty
sands) and in different screened intervals than MW-5 (e.g., MW-5 [43 to 63 feet] and MW-4
[21 to 27 feet]). Though a very high induced vacuum response of 1.25 inches W.C. was
observed in well MW-7 located 74 feet away, only 0.015 inches W.C. was observed in MW-9
located 88 feet way despite MW-9 being screened in the same interval as extraction well
MW-5, and MW-7. This is most likely due to the fact that in MW-7 the screened soil area
above the groundwater table is primarily gravel (USCS classification GC), while the
screened soil area in MW-9 above the groundwater table is primarily clayey silt (USCS
classification ML). Gravel is much more permeable to air flow than is clayey silt. In
addition, MW-9 is 14 feet further from the extraction well than MW-7 and it would also
account for some reduction in vacuum impact.

When venting from VW-2, moderate induced vacuum responses were seen in all observation
wells (VW-1, MW-3, MW-4 and MW-5), with the exception of MW-6 and MW-7, which
showed no vacuum response. The nondetectable induced vacuum response readings in MW-
6 and MW-7 are most likely the result of the wells being screened in a different interval
(MW-6 and MW-7 [48 to 68 feet]) than VW-2 [28 to 49.5 feet]. The low induced vacuum
response in MW-5, despite having 6.5 feet of common screen interval with VW-2 at a depth
of 43 to 49.5 feet below grade is likely the result of the wells being spaced far apart and the
low permeability soils (silty clays, clayey silts, and clayey gravel) in which VW-2 was
screened. The lower induced vacuum reading in VW-1 when venting from VW-2 is most
likely the result of the wells being screened in low permeability soils (sandy silts and silty
clays) and spaced far apart. MW-4 showed a moderate vacuum impact even though it is
screened in a different interval than extraction well VW-2, primarily because it is very close
to VW-2, at a distance of 18.1 feet.
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RESULTS OF LABORATORY ANALYSES
Soil Samples

Results of laboratory analyses of soil samples are summarized in Table 3, Cumulative
Results of Laboratory Analyses of Soil Samples. Chain of Custody forms and laboratory
analyses reports for soil samples are included in Appendix G of this report.

Laboratory results of soil samples collected from boring B-5, located in the western vicinity
of the active gasoline storage tanks indicated 150 ppm to 1,200 ppm of TPHg in the samples
collected from the depths of 20% to 40% feet below the ground surface and nondetectable
concentrations of TPHg (less than 1 ppm) in the samples collected at the depths of 10¥2 and
50% feet below the ground surface. Laboratory results of soil samples collected from
borings B-6, B-7, B-8 and B-12 located in the northern, northeastern, eastern and
southwestern vicinity of the gasoline-storage tanks, respectively, indicated concentrations of
TPHg ranging from nondetectable to 110 ppm. Laboratory results of soil samples collected
from boring B-11, located in the southeastern portion of the site, reported nondetectable
concentrations of TPHg except for the sample collected at the depth of 30% feet below
ground surface, which indicated a minor concentration of TPHg (5.7 ppm).

Laboratory results of soil samples collected from borings B-9 and B-10, located in the
southwestern portion of the site, next to the former waste-oil tank pit, indicated
nondetectable concentrations of TPHg, TPHd (less than 1 ppm), and VOCs (37 compounds
tested). TOG was detected at a concentration of 74 ppm in the soil sample collected at the
depth of 20 % feet from boring B-9, at a concentration of 77 ppm in the sample collected
at the depth of 45 feet from boring B-10, and was nondetectable in all other samples
collected from borings B-9 and B-10. Concentrations of Cd, Cr and Pb were nondetectable
(less than 0.010 ppm for Cd and Cr, and less than 0.0050 ppm for Pb), and concentrations
of Ni and Zn were low (up to 0.13 ppm and 0.75 ppm, respectively) in the soil samples
collected from borings B-9 and B-10. Metals were present in the soil in the vicinity of the
former waste-oil tank pit below normal background concentrations (Scott, 1991; Lindsay,
1979). Background concentrations for metals are listed at the bottom of Table 3.
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Graphic interpretations of TPHg in soil at depths 14-20% feet, 29-34% feet, and 37%2-45%
feet are shown on Plates 34 through 36, respectively, and are also summarized in the
geologic cross sections on Plates 26 through 30.

Results of laboratory analyses of composite soil samples collected on June 15, 1992,
indicated nondetectable TPHg and BTEX in the sample collected from stockpile SP-1, and
24 ppm TPHg and up to 0.45 ppm BTEX in the sample collected from stockpile SP-2.
These soil stockpiles were disposed by ARCO’s contractor, Dillard Trucking Inc., of Byron,
California on June 19, 1992. Resuits of laboratory analyses of composite soil samples
collected on August 4, 1992, from stockpile SP containing drill cuttings generated during
drilling B-12, indicated 2.6 ppm TPHg and up to 0.066 ppm BTEX. Soil stockpile SP was
disposed by ARCO’s contractor, Dillard Trucking Inc., of Byron, California on August 25,
1992. The results of laboratory analyses of stockpile samples are shown on Table 3.

Results of sieve-analyses of soil samples collected from boring B-5 indicated that the water
bearing zone consists of approximately 75 % coarse sand and gravel, 20 % fine- to medium-
grained sand, and 5% silt and clay. Sieve analyses results are included in Appendix F, and
are depicted on Plate 37, Particle Size Distribution Graph.

Water Samples

Results of laboratory analyses of water samples are presented in Table 4, Cumulative
Results of Groundwater Laboratory Analyses - TPHg and BTEX; and Table 5, Cumulative
Results of Groundwater Laboratory Analyses - VOC, TPHd, TOG, and Metals, for June 29,
1992, Chain of Custody records and laboratory analyses reports for groundwater samples are
included in Appendix E.

Laboratory analyses of groundwater samples collected from groundwater monitoring wells
MW-2 (perched water bearing zone), and MW-8 and MW-9 (deeper water bearing Zone)
located in the southern portion of the property indicated nondetectable concentrations of
TPHg (less than 50 ppb) and BTEX (less than 0.005 ppm).
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Laboratory analyses of groundwater samples collected from wells MW-5, MW-6 and MW-7
installed in the deeper water bearing zone in the vicinity of active gasoline storage tanks
indicated up to 8,900 ppb of TPHg, and up to 1,800 ppb of BTEX. Benzene exceeded the
State Maximum Contaminant Level (MCL) of 1 ppb in wells MW-5, MW-6 and MW-7.
Toluene exceeded the State Action Level (AL) of 100 ppb in wells MW-5 and MW-6.

Laboratory analyses of groundwater samples collected from well MW-8 (decper water
bearing zone), located next to the former waste-oil tank in the deeper water bearing zone
indicated nondetectable TPHd, TOG, and VOCs. Metals: chromium, lead, zinc and nickel
were detected at concentrations of 1,780 ppm, 143 ppm, 1,310 ppm and 5,100 ppm,
respectively, and cadmium was nondetectable (less than 3 ppm) in the groundwater sample
collected from this well.

Representations of the interpretations of the extent of TPHg and benzene in groundwater
beneath the site are shown on Plate 38, TPHg Concentrations in Groundwater, and Plate
39, Benzene Concentrations in Groundwater.

Air Samples

TPHg concentrations in air samples collected from wells VW-1, VW-2 and MW-5 ranged
from 37,000 milligrams per cubic meter (mg/m’) to 130,000 mg/m’, with average
concentrations of 66,000 mg/m’ of TPHg and 570 mg/m® of benzene. After abatement by
the I.C. engine the TPHg concentration was 630 mg/m’ when performing the VET on VW-
2. Benzene vapor concentrations ranged from 350 to 900 mg/m® before abatement, and 33
mg/m’ after abatement. TPHg destruction efficiency with the I.C. engine was 98.8%, and
benzene destruction efficiency was 94%.

Laboratory results for the air samples collected during the VET are summarized in Table

6, Laboratory Analyses of Air Samples. Individual laboratory reports and chain of custody
records are contained in Appendix G.
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DISCUSSION OF RESULTS

Hydrocarbon Impacted Sojl

The presently interpreted extent of hydrocarbon impacted soil beneath the site is presented
on the Geologic Cross Sections, Plates 26 through 30, and TPHg Concentrations in Soil
contours, Plates 34 through 36. The majority of gasoline hydrocarbons in the soil appear
to be concentrated in the northeastern portion of the site in the immediate vicinity of the
active gasoline-storage tank pit. Concentrations of TOG were detected in soil in the
southwestern portion of the site, in the immediate vicinity of the former waste-oil tank pit.
Concentrations of the metals (Cd, Cr, Pb, Zn and Ni) in the soil in the immediate vicinity
of the waste-oil tank pit were below typical background concentrations (Scott, 1991, Lindsay,
1979).

Hydrocarbon Impacted Groundwater

Groundwater beneath the site has been impacted by gasoline-related hydrocarbons. The
highest TPHg and BTEX concentrations in groundwater appear to be west and north of the
active gasoline-storage tank pit (northeastern portion of the site). The groundwater beneath
the site appears not to be impacted by waste-oil related hydrocarbons, based on the
analytical results from monitoring well MW-8, located next to the former waste oil tank.

Vapor Extraction Testing
VET Air Samples

Laboratory results of air samples and field organic vapor measurements collected from
vapor extraction wells VW-1, VW-2 and MW-5 during the VET indicate that petroleum
hydrocarbons exist in the area of the active gasoline-storage tanks and its immediate vicinity.
During the longer-term test on well VW-2, vapor samples were collected after 30 and 120
minutes of operation. The vapor sample collected after 30 minutes contained TPHg at
52,000 mg/m’. After 120 minutes of operation, organic vapor readings decreased by 28%
to 37,000 mg/m®. It is not known whether this low TPHg concentration is the result of an
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actual decrease in vapor-phase concentrations with time or due to unsteady state
fluctuations. Comparing vapor-phase benzene concentration as a percent of TPHg for all
the wells suggests that benzene generally comprised approximately 1.1% of the vapor-phase
TPHg concentration. The L.C. engine demonstrated a TPHg destruction efficiency of 98.8%
during the VET on VW-2,

VET Hydrocarbon Removal Rate Estimates

Initial hydrocarbon removal rates were estimated from wellhead flow rate and vapor
concentration data obtained during the VET. Based on vapor extraction wellhead flow rates
ranging from 28 to 48 scfm and vapor-phase TPHg concentrations ranging from 37,000 to
130,000 mg/m’, initial estimated hydrocarbon removal rates from each well ranged from 160
to 330 pounds of TPHg per day (Ibs/day) (see Table 7, Estimate Radius of Influence and
Projected Initial Hydrocarbon Extraction Rates During Vapor Extraction Test). Equivalent
hydrocarbon removal rates in gallons per day (gal/day) ranged from 25 gals/day to 51
gals/day. These initial removal rates typically decrease rapidly with time, depending on site-
specific conditions, For vapor well VW-2, hydrocarbon removal rates decreased from 220
Ibs/day (35 gals/day) initially to 160 Ibs/day (25 gals/day) after 120 minutes of operation.

The large TPHg removal rates observed during the VET suggest that a thermal or catalytic
oxidizer may be required for off-gas abatement if a vapor extraction system is installed in
the future. A combination thermal/catalytic oxidizer could provide an optimum balance
between high destruction efficiencies, large processing rates, and reduced operating costs
(compared to catalytic or thermal oxidizer units only).

VET Radius of Influence Estimates

Utilizing induced vacuum and distance measurements obtained during the VET, an effective
radius of influence was estimated for the vapor wells at the site. The effective radius of
influence is defined as the radial distance from a vapor extraction well at which recorded
vacuum levels suggest that subsurface air flow rates are sufficient for remediation. The
radius of influence concept assumes that subsurface air flows through homogeneous and
isotropic soils and neglects short-circuiting effects.
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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 0.50 inches of W.C. is 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
radius of influence [Chevron, 1991]. This method is based upon theoretical model
predictions which project that 90 percent of the total air extracted from the well flows
through soils within the radius of influence when a 1% cut-off is used.

When venting from VW-1 screened 26 to 45 feet below grade, observation wells VW-2 and
MW-4 located 54.5 and 37 feet, respectively from VW-1 appeared to be the only wells
screened in the same interval and in similar soils (low permeability sandy and silty clays).
Using an induced vacuum cut-off of 0.25 to 0.50 inches W.C,, and the fact that the observed
vacuum responses of 0.01 and 0.05 inches W.C., respectively for VW-2 and MW-4 where
significantly less than the cut-off vacuum, RESNA estimates an effective R.O.I of 15 to 20
feet from VW-1. This estimated effective R.O.I is for vadose zone soils in VW-1 (28 to 45
feet below grade).

When venting from VW-2 screened 28 to 49.5 feet below grade, the observed induced
vacuum response in VW-1 screened in approximately the same interval and 545 feet from
VW-2 was 0.095 inches W.C. in VW-1. Since this induced vacuum response was significantly
less than the cut-off vacuum of 0.25 to 0.5 inches W.C., RESNA estimates an effective R.O.I
of 15 to 20 feet. This estimated effective R.O.I is for the silty clays to sandy silts and clayey
silts occurring 28 to 49.5 feet below grade in VW-2.

Despite vapor extraction well MW-5 being screened in a common interval with VW-2, (43
to 49.5 feet below grade), in a zone of clayey gravel, preferential air flow through the more
permeable sandy gravel lenses at 53 feet and below; i.e., from MW-6 and MW-7 may have
resulted in the negligible induced vacuum response seen in VW-2. These results indicate
that there are two distinct soil zones that need to be vapor extracted at the site without
creating preferential air flow through a single zone. These soil zones are; (1) Zone A
comprised of low permeable silty clays, silty sands and gravelly silts and clays occurring 20
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to 50 feet below grade; and (2) Zone B comprised of permeable sandy gravel 50 feet and
below.

SUMMARY AND CONCLUSIONS
RESNA concludes the following, based on the results of this investigation:

0 The majority of gasoline hydrocarbons in the soil at the site appear to be in the
area of the active gasoline-storage tanks and its immediate vicinity at the depths
between approximately 15 and 45 feet below ground surface.

0 The vertical extent of gasoline related hydrocarbons in the soil has been delineated
to nondetectable levels of TPHg at the depths of approximately 50 feet below the
ground surface. The lateral extent of gasoline related hydrocarbons in the soil at the
site has been delineated to less than 100 ppb except west and northwest of the active
gasoline-storage tank pit.

o TOG was detected in the soil samples collected from borings B-9 and B-10, located
next to the former waste-oil tank pit, at near laboratory detection limit (50 ppm)
concentrations up to 77 ppm. The TOG was not confirmed by other analyses, since
no TPHd, TPHg, or BTEX were detected in the soil samples collected from borings
B-9 and B-10. VOCs were also not detected, and concentrations of metals (Cd, Cr,
Pb, Zn and Ni) were nondetectable or below the range of natural background levels.

0 A perched water-bearing zone was identified at the site at depths between
approximately 22 to 43 feet below ground level in wells MW-1 through MW-4. The
perched water bearing zones contain limited amount of water, and wells MW-1
through MW-4 often become dry or contain residual water only. A deeper water
bearing zone was identified at the site at approximately 55 feet below ground level
in wells MW-5 through MW-9. A significant decrease (10 feet) of groundwater
elevations was observed in wells MW-5 through MW-9 between June and August
1992. The groundwater gradient of the deeper water bearing zone was estimated to
be 0.01 ft/ft, and the gradient direction fluctnated from north-northeast in June, to
east-northeast in July, to east in August. Directional variations, and the significant
decrease in groundwater elevations may result from pumping of nearby existing
irrigation wells in the vicinity of the site that may produce artificial, temporary
changes in the groundwater elevation and flow direction.
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0 The lateral extent of gasoline hydrocarbons in the groundwater has been delineated

to less than 50 ppb of TPHg only in the southern portion of the site.

o Nondetectable concentrations of TOG (less than 500 ppb), TPHGA (less than 50 ppb)
and VOCs in groundwater samples collected from monitoring well MW-8 located
next to the former waste-oil tank pit suggest that hydrocarbons associated with the
former waste-oil tank have not impacted groundwater beneath the site.

0 Laboratory results of air samples and field organic vapor measurements collected
from vapor extraction wells VW-1, VW-2 and MW-5 during the VET suggest that
petroleum hydrocarbons exist in the area of the active gasoline-storage tanks and its
immediate vicinity.

0 Vapor extraction appears to be a viable soil remediation alternative for the
remediation of gasoline hydrocarbons from onsite soils. Two distinct soil venting
zones appear to exist at the site: (1} Zone A comprised of low permeable silty clays,
silty sands and gravelly silts and clays occurring 20 to 50 feet below grade; and (2)
Zone B comprised of permeable clayey and sandy gravel 50 feet and below.
Construction of vapor extraction wells screened in both zones would result in
preferential air flow through the more permeable Zone B soils. Hence, vapor
extraction wells screened separately in the two zones may be necessary to affect all
areas of concern. An effective radius of influence (R.O.I) of 15 to 20 feet was
estimated for vapor wells VW-1 and VW-2 screened in Zone A soils. This R.O.1
could be achieved by inducing an applied vacuum and air flow rate of 50 inches
W.C., and 48 scfm per extraction well screened in Zone A soils. An effective R.O.I
of greater than 75 feet was estimated when venting from Zone B gravel scils. This
R.O.I could be achieved by inducing an applied vacuum and air flow rate of 20
inches W.C,, and 28 scfm per extraction well screened in Zone B soils. This
effective R.O.I. of 75 feet is possible only when the groundwater elevation has
dropped sufficiently to expose at least 8 to 10 feet of well screen in the clayey to
sandy gravel of Zone B. The effective R.O.I’s in Zone A and Zone B soils can be
increased by use of a larger horsepower blower that would allow greater applied
vacuums on the wells and therefore greater air flow rates and induced vacuum
responses. These effective R.0.1.’s may not reflect actual conditions observed upon
long term operation of an interim soil vapor extraction system.

21




—RESNA

Working To Restore Nature

Additional Subsurface Investigation and VET December 21, 1992
ARCO Station 6113, Livermore, California 69028.07
DISTRIBUTION

It is recommended that copies of this report be forwarded to:

Ms. Susan Hugo
Alameda County Health Care Services Agency
Department of Environmental Health
80 Swan Way, Room 200
QOakland, California 94621

Mr. Eddy So
Regional Water Quality Control Board
San Francisco Bay Region
2101 Webster Street, Suite 500
Oakland, California 94612

Ms. Danielle Stefani
Livermore Fire Department
4550 East Avenue
Livermore, California 94550

LIMITATIONS

This report was prepared in accordance with generally accepted standards of environmental
engineering and geological practice in California at the time this investigation was
performed. This investigation was conducted solely for the purpose of evaluating
environmental conditions of the soil with respect to petroleum hydrocarbons at the subject
site in the immediate areas of and related to the gasoline-storage tanks and the former
waste-oil tank. No soil engineering or geotechnical implications are stated or should be
inferred. Evaluation of the geologic conditions at the site for the purpose of this
investigation is made from a limited number of observation points. Subsurface conditions
may vary away from the data points available. Additional work, including further subsurface
investigation, can reduce the inherent uncertainties associated with this type of investigation.
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UNIFIED SOIL CLASSIFICATION SYSTEM

DESCRIPTION

Inorganic silts and very
fine sands, rock flour,
siity or clayey fine sands,
or clayey silts with siight
plasticity

Inorganic clays of low to
medium plasticity, gravelly
clays, soandy clays, silty
clays, lean clays.

QOrganic silits and organic
silt—cloys of low plasticity.

Inerganic silts, micaceous
or digtormacecus fine
sandy or silty soils,
elastic silts.

Inargamic clays of high
plasticity, fat clays.

Organic clays of medium
to high plasticity, ergonic
silts,

MAJOR DIVISION LTR DESCRIFTION MAJOR DIVISION LTR
Well-graded gravels or
GW gravel—sand mixtures,
little or no fines, ML
Poorly—graded gravels or
Gm\gl GP gravel—sand mixtures, ELL{IS
little or no fines.
GRAVELLY CLAYS CcL
SOILS M |Silty gravels, grave—sand- LL<30
silt mixtures.
GC Eloyey gravel, gravel—sand oL
COARSE— clay mixtures. FINE—
GRAINED Well—graded sand or GRAINED
SOILS SW |graveily sands, little or S0ILs
no fines. MH
SAND — - , SILTS
AND oorly—graded sands or AND
SANDY SP ggqvf?'!llzssunds. little or CLAYS CH
SOILS 3 LL>50
Silty sands, sand-—silt
SM mixtures. OH
SC [Clayey sonds, sand-clay | HIGHLY ORGANIC S0ILS | PT
mixtures.

organic soils.

Peat and other highly

Depth through which
sampler is driven

Relatively undisturbed
sample

-

Ne sample recovered

Static water level
observed in well/boring

i< — - —

e
L) L) B8

\v4 Initial water level
== observed in bering
5-10 Sample number P.1.D.

Sand pack

Bentonite

Neat cement

Caved naotive sail = =

Blank PVC

Machine—slotted PVC

Pholoionization detector

BLOWS REPRESENT THE NUMBER OF BLOWS OF A 140-POUND HAMMER

FALLING 30 INCHES TO DRIVE THE SAMPLER THROUGH EACH 6 INCHES

OF AN 18-INCH PENETRATION.

GRADATIONAL AND INFERRED CONTACT LINES SEPARATING UNITS ON THE
LOG REPRESENT APPROXIMATE BOUMDARIES ONLY. ACTUAL BOUNDARIE

MAY BE GRADUAL.

BORING LOCATION AT THE TIME OF DRILLING ONLY.

S

LOGS REPRESENT SUBSURFACE CONDITIONS AT THE

. § | e— 0 m—

Stratigraphic contozl

Gradotional cantoct

Inferred contoact

RESNA
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PROJECT 69028.07

UNIFIED SOIL CLASSIFICATION SYSTEMPLATE

AND SYMBOL KEY
ARCO Statlon 6113

3

785 East Stanley Boulevard

Llvermore, Callfornla




Depth of boring: 64 feet Diameter of boring: 10 inches Date drilled:_06/08/92

Well depth: 63 feet Material type: Sch 40 PVC Casing diameter: 4 inches
Screen interval: 43 to 63 feet Slot size: 0.020—inch
Drilling Company:  HEW Drilling Driller: Casto_and Marcelino
Method Used: Hollow—Stermn Auger Field Geologist: Barbara Sieminski
Signature of Registered Professionalm
Registration No.:RCE 044600 State:  CA
Sample| = Uscs well
DeptH 29mpie . e
P No. g P.1.D. Code Description const.
Asphait.
- 0 1 ___Asphalt (4 inches). 1
CW | Sandy gravel, brown, damp, dense: baserock. i I
GC Clayey gravel with sand and cobbles, brown, damp, densel 7| F."
- 27 sp Color change to gray. ro b
—__ Medium~ to coarse—grained sand, brown, damp, dense. fv L7,
GW Sandy gravel, grayish—brown, damp to moist, medium I
P 45 dense. V1 b
s-55d 2| o 7 b
- 6 - 10 o b
8
7} v
v
Y] o
" 8 FVV FVV{
<z v
10 :rvv l?v
= - 8 7 9 T
S=10-Spg 05| O Dense. :f:v a:v
12 25 v 7w
L - < v
] l_._:'v FVV‘
ML Gravelly silt with clay, brown, damp, low plasticity, very (] [
- 14 stiff. A RA
16 i'vvi :'vv
S—15.50 15| 193 . . 2 W
=16 GW/GC Sandy gravel with clay, gray, damp, dense; obvious v v
20 el o
product odor. v v
¥V v ¥
- 18— i'v‘? FVV
.7v'U ?V
v e
0
52050 7 | 295 : _ _ — I3
ML Clayey silt, brown mottled with gray, low plasticity, stiff; ¢ ¥
6 obvious product odor. ,vq LY
{(Section continues downward)
R,.u‘ LOG OF BORING B-5/MW-5 PLATE
A ENSavay . ARCO Station 6113
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De *hlsﬂmplﬂ‘ ; USCS Py Well
P No. g P.1.D. Code Description s,
cc Cloyey grovel with sand, brown mottled with gray, A
moist, dense; obvious product odor. L
sC Cloyey sand, medium—grained, brown mottled with grayg: 7
~52 moist to wet, dense; obvious product odor. [ ]
.G_'-'M’GEd_ Edy gravel with clay, brown, wet, very dense. =
54 — 7 £
s-55.5[25| 57 | L]
56— m 50)4 1
~58 1
i
—GU -1 22 -
S'EG'EE 50573 With cobbles. 4
_62 = : ]
24
” 5—63 5 205" 3
Total depth = 64 feel,
7o
75|
80 -]
R"_A_ln LOG OF BORING B-5/MW-5 PLATE
.--‘ vara i 1
Working to Restore Nature ARCO Station 6113 )

PROJECT
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Livermore, California




Depth of boring: 69 feet Diameter of boring: 10 inches Date drilled: _06/09/92

Well depth: 68 feet Material type: Sch 40 PVC Casing diameter: 4 inches
Screen interval: 48 to 68 feet Slot size: 0.020-inch

Drilling Company: HEW Drilling Driller: Casto and Marcelino

Method Used: Hollow—Stem Auger Field Geologist: Barbara Sieminski

Signature of Registered Professionaim\

Registration No.:RCE 044600 State:  CA

()
Sample| = USCS T Well
DeptH No. n_g P.1.D. Code Description Const.
Asphait.
- 04 Asphait (4 inches]. A IS
GP Sandy grovel, gray, damp, dense: baserock. a o
i I i
- 7
w2 GC Clayey gravel, brown, damp, dense. A P
Y 7 ™
GW Sandy gravel with cobbles, grayish—brown, moist, medium ith
4 dense. v v
i R
10 :vv IL7vv
S-5.5 8 v v
= B A ;; Pel oo
:vv ?V“
"VV DVU
-8 ?vv VVV
v v
F Y 7ot
7 v
- - v v o
10 S—10.5 g 0 CL Sandy clay, trace fine gravel, dark brown, domp, low to ha il
medium plasticity, stiff. 2 al
10 vl P
] 12_ .?vV Jvﬂ'
v v
ML | Gravelly silt with sand, brown, damp, low plasticity, very o 7v°
. F v RV
=14 stiff. o &
e F
5_15 8 O i’vV :7v‘5‘
=16 11; vv' va
v v
b ot b 7
ML Clayey silt with sand, brown mottled with gray, damp, i b
=18 - low plasticity, very stiff; noticeable product odor. v 2
Ve TR
Ivv .rvv
v v
I~ R v 9
<z
33 , ) VV J:'V
(Section continues downward) vl b o

F,.,MA LOG OF BORING B—6/MW-—6 PLATE
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Working to Restore Nature

ARCO Station 6113
785 East Stanley Boulevard

PROJECT 69028.07

Livermore, California

[77]
De thampIe = USCS o Well
P No. g P.1.D. Code Description Const
ML Cloyey silt with sand, brown mottled with gray, damp, vi |v1
low plasticity, very stiff; noticeable product odor. 7] [J7]
P2 — o [}
F e L
v v
F v r e
v v
_24_ F v yr v
SC Clayey sand, brown, moist, loose; obvious product odorl”] L%
3 vy v
S—25. 65 (vl ¥
26— > 6 CL Sandy clay, brown mottled with gray, damp, low to A T
8 medium plasticity, stiff; obvious product odor. A [ kA
va1 ;}:
28— 1 [+
Ve R
w1 L
ML Clayey silt with cloyey sand lenses, brown mottled with[J¥ [
=30 — 3 gray, damp, low plasticity, stiff; obvious product pe| pw
S—30.50 5 | 441 odor. ro|
7 v v
_38_ Vv‘ Vq
P P o
v <
v F ¥
vy \'
—34 — 7 pw
sC Clayey sand, fine—grained, brown, moist, loose; obvious fv‘ Vv_‘
4 product odor. vy |v
o S—35.5E 6 | 282 rv| b
o e Al | v
9
ML Clayey silt with sand, brown mottled with gray, damp, 91 [0
low plasticity, stiff; obvious product odor. W
-38_ FVV‘ ?v':';
re v
v v
re rw
— 40 — v v
5_40_5E g’ 92 Increasing clay. (i I
Ve F v
42 - 8 :vv‘ fv1
CL Silty clay, brown, damp, medium plasticity, stiff. i I
v v
Y e
v v
— 44 —
» 5—45.SB | 26
11 ML Clayey silt, brown, damp, low plasticity, very stiff;
noticeable product odor.
L 48 -v— A - — A —
ML Gravelly silt, brown, moist, low plasticity, hard; notice— | " -
- able product ocdor. -
50 — 24 -
5-50.5 27 430 GC Clayey gravel with sand, brown, moist to wet, very =
28 dense; obvious product odor. ]
(Section continues downward)
LOG OF BORING B—6/MW—6 PLATE
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Sample | = USCS = Well
Pepth™"\o. a| Pl-D{coda Description i)
(=]

L Gravelly silt, brown, moist, low plasticity, hard. =

GC Clayey gravel with sond, brown, moist to wet, very iz

| =o ] dense; obvious product odor. (.

Y 1]

=|Gw/GC Sandy gravel with clay, brown, wet, very dense. 4

_54_ NI

= 20 [ ]

S 55_5m50 43 B

~ 56— 1 m ]

GC Clayey gravel with sand, brown, wet, dense. -

=358 - T

60 7 ]

S—60.5 23 10 .- -

15 L ]

~Be = [

ok ]

5—65.5 gg 3 Very dense. |

| s 17 E

oo offf 0 o ]
Total depth = 639 feet.

70—
72 —
_?4 —
_?6_
78]
80 -

RESNA
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PLATE




Depth of boring: 68—1/2 feet Diameter of boring:_10 inches Date drilled: __06/10/92

Well depth: 68 feet Material type: Sch 40 PVC Casing diameter: 4 inches
Screen interval: 48 to 68 feet Slot size: 0.020-inch

Drilling Company: HEW Drilling Driller: Casto, Marcelino, and Louis
Method Used: Hollow—Stem Auger Field Geologist: Barbara Sieminski

Signature of Registered Professional S /=7 -5 samm »—

Registration No.: RCE 044600 State:  CcA

vy
Depth Sampte | 2 UsCs ot Well
P No. a_o:n P.1.D. Code Description Const.
L O o - .
SM Silty sand, brown, damp, loose: fill, v o
T v
v 7
Y v
- 2 - 7 v
GW Sandy gravei, brown, damp, dense. o (R
F < v
v v
4 7 v vvv
F < g W
8_5 5 7 O FVV FVV
F 6 - l 12g "y b d
7VV JVV
v v
= 3 - FVV' S‘VV
AT 7 o
R — LS v
CL Sandy clay, dark brown, damp, low to medium plasticity, [¢7] [
= 10 - 10 stiff. ?vv 7vv
5_10'55 6 0 rw bw
8 ?VV JVV
L 12 - v l7\7
72 v,
v v
GC Clayey gravel with sand, brown, damp, dense. (I
= 14 = rvv vvv
v 9 9
5_15 5 O :’V‘U ?VV
L 16 - : 11 v v
22 Color change to grayish—brown; increasing sand. B
Y 7
v v
L 45 - v el pv
b
:’VV T
<
¥V .rvv
L 20 = v v
s—2050 7| 511 _ _ '] [o]
21 Moist; obvious product odor. A A
- (Section continues downward) f v b9
F'.HA LOG OF BORING B-7/MW—7 PLATE
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v
Ne thSample ES USCS g Well
P No. g P.I.D. Code Description Const
GC Clayey gravel with sand, grayish—brown, moist, dense; vy |v1
obvious product odor. (A (oo
ee ?V1 r v
= =] v v
re § v
B -
sC Ciayey sand, fine—grained, grayish—brown, moist, ioose; o I g
—24 — obvious product odor. filif [ Sy
v v e
g1 |v]
. s-zs.sﬁﬁ 502 SN
5 increasing clay. oq o
v re
CL Sandy clay, brown mottled with gray, damp, low to A L7
—28 — medium plasticity, stiff; obvious product odor. S I
Fr v re
FV Fv‘l'
—30 — A :vv
s-30.508 5| 86 : : B
ML Clayey silt, brown mottled with gray, damp, low plasti—[ ¥ [ ¥
11 ; e Do I A
city, very stiffi noticeable product odor. rel b
—38_ 79 71
Ve b
IVV v':'."
7 L
34 — v| F¥
SC Clayey sand, fine—grained, brown mottled with gray, kil
3 moist, medium dense. oy |v1
i 5—35.555 31 o
= e A= v
8 ML Clayey silt with sand and fine gravel, brown mottled  [F] [.7)
with gray, damp to moist, low plasticity, stiff. A A
<z 1~
— 38— o e
I'VV .?v?
fv‘? i'q'.'-'
— 40 — v 7
5—40.5B 2| 21 No gravel. i il -
F v r e
9 v 3 7
—42 - . . — w1 [o
CL Silty clay, brown, damp, medium plasticity, firm. rw| b
v v
' v Fw
vy w1
< S—-45.SEi 0
8 ML Clayey silt, brown, damp, low plasticity, stiff.
487 v | ]
=ML Gravelly silt, brown, damp, low plasticity, hard. .
|50 o1 [ ]
S=50.5 ~ =
Eig 80 5c Clayey gravel with sand, brown, moist, very dense. | |

(Section continues downward)
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Sample | = uscs T Well
Depth No. ; P.1.D, Code Description Py
ML Gravelly silt, brown, damp, low plasticity, hard. 4
GC Clayey gravel with sond, brown, maoist, very dense. =
52 " ]
_54 =1 ': =
S 28| | ]
- 55..551ig 5 |y wae F
-58+ 7
60 _S_EQ_E,B %g 2 increasing sand. t
27 3
~62 — -
=64 = ]
28 .
5—-B85:5 w i =
-z 50/5 -
6871 5768 g 50/1"0 -
Total depth = 6B—1/2 feel
_ 70 —
T o
"'?d —
._:,'6_
78—
- 20 —
R,'u- LOG OF BORING B-7/MW-=7 PLATE
- F i 1
[ L AL a ARCO Station 6113
Werking to Restore Nature 1 2
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PROJECT
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Depth of boring: 46—1/2 feet Diameter of boring: 10 inches Date drilled:_06/15/92

Well depth: 45 feet Material type: Sch 40 PVC Casing diameter: 4 inches
Screen interval: 25 to 45 feet Slot size: 0.100—inch

Drilling Company: HEW Drilling Driller: Caosto, Marcelino, and Louis
Method Used: Hollow—Stem Auger Field Geologist: Barbara Sieminski

Signature of Registered Professionolggﬁm_.

Registration No.RCE 044600 State:  Ca

tH Sample| = uscs . Well
Dep No. % P.i.D. Code Description Const.
Asphalt.

- 01 —_Asphalt {4 inches). v -
GP Sandy gravel gray dry  dense: bosernck fca (R

SM Sitty sand, brown, damp, loose. 79 F.I

27 GW Sandy gravel with cobbles, grayish—brown, damp, medium A F.A
dense, A A

4 79 7

B Il v v
7 VA

S 55@ 8 0 b b

— 11 =z v

e 619 g Pel Fw
< A4

?VV 7VU

8 i fvv va

F e 7

=ly v

CL Sandy clay, dark brown, damp, low to medium plasticity, (7] [

- 104 vi very stiff. & S
S—10. 8 D i il

10 VV J'VV

L 124 :'vv Fvv
A 7

— — —'g

GW/GC Sandy gravei with clay, brown, damp, dense. 71 (v

L 14 A
Ty 7 ¥

v v

P w3 o
17 &

v v v A

TVV ?VV

- 18- o e
v 9 SAR

TVV :rvv

v v

- 20 v b
S— 13 572 Color chonge to gray; obvious product odor. vt L=

23 (Section continues downward) At kel
R,.MA LOG OF BORING B-8/VW-1 PLATE
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I~ 4]
Depthi>2mple | = UsCs i well
= No. § P.1.D. Code Description Aot
GW/GC Sandy gravel with cloy, gray, domp, dense; obvious vy v
product odor. Sl Ay
Fo ﬁ?
_EE_ ?vﬂ =
ML Clayey silt with sand, grayish—brown with daric gray
—24 - mottling, damp, low plasticity, stiff; cbvious
product ‘odor. 1
. S—EE.EB z | 530 1
7 4.
—28 — L
- =
0 Js—s0sQ & | 276
) EQ < Ceolor change to brown mottled with orange and groy; L.
= 12 increasing sand. =
—3d4 — S - - S
ML Sondy silt, brown mottled with oronge, damp; low =
5155 7 50 plasticity, stiff; obvious product odor, -
— 36 — E E CcL Silty clay, reddish—brown, damp. medium plasticity, -
very stiff; obvious product odor. =
—38- e ey e ey iy : . -
GC Clayey gravel with sand, grayish—brown, moist, dense. -
| 40 ]
5—40.5B JHREE -]
23 [ ]
_...42 aof b
ML Clayey silt, brown mottled gray, damp, low to medium | |-
—44 = plasticity, stiff; obvious product odor. -
s—45.5Q 2 | 212
- 46— g
Tatal depth = 46—1/2 feet.
L 48
L 50 -

B EAFA LOG OF BORING B-8/VW-—1 PLATE
WANANNAA ARCO Station 6113
Working to Restore Nature 785 East Stanley Boulevard 14
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Well depth:

Depth of boring: 68—1/2 feet Diameter of boring: 10 inches Date drilled:_06/11/92
67 feet Material type: Sch 40 PVC  (Casing diameter: 4 inches
47 to 67 feet Slot size: 0.020-inch

Screen interval:
Drilling Company:
Method Used:

HEW Drilling Driller: Casto, Marcelino, and Louis

Field Geologist: Barbara Sieminski

Signature of Registered Professionalmﬂ.\,—-

Registration No.:RCE 044600 State:  CA

Hollow—Stem Auger

Sample| = UsCs ‘s Well
Depth No. |2 P..D.| o0 5a Description Const.
Asphalt.
- 04 —__Asphalt (4 inches). T
GP Soody gravel aray  dry. dense: hoserack .rvv v“
SM Silty sand with gravel, brown, damp, loose, & i &
- 24 re o
B 7
GwW Sandy gravel with cobbles, grayish—brown, damp, medium SIS
dense. A0 i b
- 4 - v v
5 rvv JVV
Ay 7o
6 JS~—5.5 10 0 -1 [
15 v v
7 v 7o
v v
Ao 7w
% s—ss@E| o o b
-G 14 i (i
29 rol oo
- 10+ S=-10 8 0 i ad
12 v v
9 .'-’vV‘ VVV
e F
L 124 I_’v v
:'vv JVD
v
- 14 - v 7:0
v
v 9
v v
S—15. 191 0 - . — y vl P oo
L 16 - ML Clayey siit, brown, damp, low to medium plasticity, very |91 |9V
17 stiff vi |v
¥ e Y
v v
v PV
18 ML Sandy silt, brown mottled with orange, damp, low plasti— ,vv H
city, very stiff. vi |v
T} 7 ¥
- 20+ rvv .va
s—205 © | © v ]
16 . . < A4
(Section continues downward) i'y| by
R,.HA LOG OF BORING B—9/MW-8 PLATE
el ARCO Station 6113
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Working to Restore Nature

PROJECT

69028.07

785 East Stanley Boulevard
Livermore, California

hepth{>emple = 1.D.|USCS Well
P No. E P.1.D.| node Description ok
ML Sandy siit, brown mottled with ocrange, damp. low 2] |v1
plasticity, very stiff, (R Ay
4
22 re| o
9 -
?7"?‘ e
T v
24 — rvvl ?vv
re 'V
s—25.50 2| 0 ol
L 2¢ — ' 19 With plant roots, hard. 1 |¥
17 ol Tos
F'!P" F v
-'-EB“‘ I'UB' Fvﬂ‘
vy lv{
F e F e
vy v
SM Silty send with gravel, brown, damp, medium dense. [ [.°
0 Js-s0sl 14| o oy [o
et : vy 71
Ez? GC Clayey grovel, brown mottled with orange, damp, very [.7 v
47 dense ity LS
32 - ' a1 [71
(I
rw v
v 2 1
= - i
34 :1 vv;
F v T
14 vy |v]
—36"5 2R3 %? Y With sand. o1 (vl
yv 2
Mo water after waiting 10 minutes. A A
L B v
=38 v v
ML Clayey silt with cloyey sand lenses, brown, damp to ,vu' bl
maoist, law to medium plasticity, stiff. rv?-u v
1 T
T 1 KR
’ & b o
9 2 Sondy clay, reddish—brown, damp, medium plasticity, v t"
42 . P 7
very stiff, v 9
F e v
~44 — i
S_455 4 0 Increasing. sand. . :
L 46— 5 ML Clayey silt, brown, damp, low to medium plasticity,
8 stiff.
GC Clayey grnmwilh sand, brown, moist to wet, very -~
—48— dense, -
v ]
2 2| i
37] o I
S0f4 (Section continues downward)| | -
'QH.-_ LOG OF BORING B—9/MW—8 PLATE
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Sample | = USCS T Well
Depth No. § P.1.D. Code Description B ot
GC Clayey gravel with sand, brown, moist to wet, very F -
dense, ]
= T
54— .
27 X e
5—85.5 o = ]
47 ; I
56— BEG,*’4" Incregsing sand, wet -
—58 — T :"
—60 — 17 1]
5-50.5E 3| o 7
35 - -
—62 — [ ]
~64 — 4]
s-es.5Q@ 15| o il
66 43 iy
s-67.5Q@ 32 o
- 68 41
Total depth = 6B—1/2 feetl.
L 70—
70 =
79
80 —
F.Su- LOG OF BORING B-9/MW-8 PLATE
7 o/ al ARCO Station 6113
Working te Restore Nature 1 7
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Depth of boring: 60-1/2 feet Diameter of boring: 8 inches _ Date drilled: _06/08/92
Weil depth: N/A Material type: N/A Casing diamefer: N/A
Screen interval: N/A Slot size: N/A

Drilling Company: HEW Drilling Drilier: Casto and Marcelino

Method tUsed:

Hollow—Stem Auger

Field Geologist: Barbara Sieminski

Signature of Registered ProfessionolW

Registration No.RCE 044600 State:

CA

Depth Sample

UsCcs
Na. '

Code

Blowd
0
o

Description

Asphait.

GP

—

Asphalt {4 nches].

SM

Sandy gravel gray, dry dense: baserock
Silty sand with gravel, brown, damp, loose.

GW

50
L 10- S‘mﬂzs 0
27

Sandy gravel with cobbles, grayish—brown, damp, dense.

Very dense.

ML
10
18

ML

S—-20

—_— s
o

Clayey silt, brown, damp, low to medium plasticity, hard. |

Sandy silt, brown mottled with oraonge, damp, low plasti=
city, very stiff.

(Section continues dewnward)

feEmsia

Working to Restore Nafure

LOG OF BORING B-10

ARCO Statfion 6113
785 East Stanley Boulevard

PROJECT: 69028.07

Livermore, California




UsCs

Sample
t
pepth Code

N P.1.D.

BLOWS

Description

ML

_28-.-.
= 4 —

9
— 26 — 23

Sandy silt, brown mottled with orange, damp, low
plasticity, very stiff.

Increasing sand, trace gravel, hard.

Increasing grovel.

10
30 - 5-30 E” T

...32 ol

13

L35 23

CL
— 38—

(%]

- 40— $-40

p——
]

— 472 —

Clayey gravel with sand, brown mottied with orange,
damp, dense.

Increasing sond, moist.

Sandy clay, brown, demp to maoist, low to medium
plasticity, very stiff.

Clayey silt, brown, moist, low plasticity, stiff.

_46-

48 |

—50 - s—50 12 0

43

Clayey gravel with sand, brown, maoist, medium dense.

Increasing sand, moist to wet, very dense.

"
(Section continues downward)
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ARCO Station 6113
785 East Stanley Boulevard

PROJECT

69028.07

Livermore, California

hepthSample | = USCs fogr Weil

p No. % P.1.D. Code Description Const.

GC Clayey gravel with sand, brown, moist to wet, very 9T Ty

dense Y o

3 .}V' VVV v

_SE - VvV Vvvv

rvvvvvvvv

FVEVYVY

54 — rvvvvvvvv

vTe9V

5-55 27 0 AR

gg L rvwvw Y

= 26— 4 vewew

ervVvVvV

vV V

58— Wet. 9999

TV

FvVER TV

0 Z AaA

~60 - S—60 pa3a| © RAAN

Total depth = 60—1/2 feet.
= 70
— 76—
78—
80 -
LOG OF BORING B-10 PLATE
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Depth of boring: 71—1/2 feet Diameter of boring: 10 inches Date drilled:_06/12/92

Well depth: 688 feet Material type: Sch 40 PVC Casing diameter; 4 inches
Screen interval: 48 to 68 feet Slot size: 0.020-inch

Drilling Company:  HEW Driliing Driller: Costo, Marcelino, and Louis
Method Used: Hollow—Stem Auger Field Geologist: Barbara Sieminski

Signature of Registered Professional%

Registration No.:RCE 044600 State: _ CA

Heptt] Sample| ¥ uscs ot Well
P No. E? P.L.D. Code Description Const.
Asphalt.
- 0 ___Asphalt {4 inchesy). v
GP Sandy grovel groy  dry dense: hasernck .rvv ’v
SM Silty sand, dark brown, damp, loose. rvv :v
. GW Sandy gravel with cobbles, groyish—brown, damp, very i l’vq
dense. ' A vv'
4 - rel
7 v
g <A |
17 v v |
s-55Q07 0 o] [
Ti 6 - 25 ?VV VVVP
o 7
8 :’VV‘ Vv
= = v v
rvd B
?vvi "v
= 104 )
S—10. > 0 . v v
& CL Sandy clay, trace gravel, dark brown, damp, medwum ’V" a5
7 plasticity, stiff. 7w w7
- 12 4 v v
vul b
E¥e
L - IEERT— —F
14 ML Clayey silt with sand, trace gravel, brown mottled with N0 Y
9 orange, damp, low plasticity, hard. vl |v
8—15- 17 D :Vv 7?
- 16
19 7Vv JV
Y T
v v
- 18 _ . - [ ‘_va :'v
ML Sandy silt, grayish—brown, damp, low plasticity, very stiff.}’ql b
v v
LA 4
20_ v v
[ 209 | o | 7]
vl B
|14 (Section continues downward) At ,v]
R;."A LOG OF BORING B-11/MW-9 PLATE
yumwioavaa ARCO Station 6113
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v
hepthl2dMmple | = USCS P Well
pth No. g P.l.D. Code Description Const.
ML Sandy silt, grayish—brown, damp, low plasticity, very [v{ [v1
' F e F e
stiff. iy N
=22 = 1 (o
X
SC Clayey sand with sandy silt lenses, grayish—brown, v1 |v
24 damp, medium dense. Sl A
Fre ? 7
4 o1 |v
“86—'8_25-5E 8 0 [ ;VV
11 ML Clayey silt with clayey sand lenses, brown mottled with o [v
gray, damp, low plasticity, very stiff. [ ?v‘{
Log - Fvv :rvv‘
a 7y
FVV rvv
_30 — 5 ?vV .’VU:
H 3055 7 NM Noticeable product odor. i .'vv‘
11 k4 v
=32 = lod [v
Pu71 .rvv
ML Sandy silt with gravel, crange—brown, damp, low plastidoq [
—34 — city, very stiff. v i A
y v v v
s-35.5[ .7 | NM ol by
36— 18 s\ v
36 GC Clayey gravel, brown mottled with gray and orange, A
damp, very dense; noticeable product ocdor. ) v
= A~
3R — !;?1 ?v?
v ;] v
v
P
40 v 1
S—40.540 22| NM _ _ _ o
gg Increasing sond, becoming moist.
=47 —
Becoming very moist.
s_asskl 1/ NM No water after waiting 10 minutes.
- 46 — 10 CL Sandy clay, reddish—brown, damp, medium plasticity,
14 very stiff.
— 48
v
50 | 9 ML Clayey silt, brown, damp, low to medium plasticity,
S=-50.5 10| NM very stiff.
1 (Section continues downward)
F-g [Y] LOG OF BORING B—11/MW-9 | PLATE
A Ivra ARCO Station 6113

Working to Restore Nafure

785 East Stanley Boulevard

PROJECT

69028.07

Livermore, California
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Depthi>9MPle | = USCs iofi Well
2] Ve § P.1.D/ Coile Description Pl
ML Clayey silt, brown, damp, low to medium plasticity, =
very stiff. .
—-52 -4
ML Gravelly silt with clay, brown, moist, medium plasticity, [ -
=54 = hard. o
s-sss{ 17| N LY -
— 56— 47 =-GC Clayey gravel with sand, brown, wet, very dense. F
— &
&5 GW,/GC Sandy grovel with clay, brown, wet, very dense. | [ ]
suaa,sﬁﬁ M =
27 | ]
=3 -
| ca B
14 ]
-55_5 EE'EB Eg M Increasing sond. =]
- 68 . — : = ;
CL Silty clay, brown, damp, medium plasticity, very stiff.
— 70 — e
8
S-7M 10 MM
ey Total depth = 71-1/2 feet.
MM = Not measured due to OVM malfunction.
78
80 —
F"g‘ LOG OF BORING B—11/MW-9 PLATE
ARCO Station 6113 23
Working to Restore Nature 785 East Stanley Boulevard
PROJECT 69028.07 Livermore, California




Depth of boring: 51 feet Diameter of boring: 12 inches Date drilled: 08/04/92
Well depth:_ 49—1/2 feet  Material type:  Sch 40 PVC Casing diameter; 4 inches

Screen interval: 28 to 49-1/2 feet Slot size: 0.100—inch
Drilling Company: Exploration Geoservices Driller: Dave and Fred
Method Used: Hollow—Stem Auger Field Geologist: Barbara Sieminski

Sighature of Registered Professionaaﬁzﬁﬂ_

Registration No.RCE 044600 State:  CA

Depth Sample = uscs (L) Well
P No. E% P.1.D. Code Description Const.
Asphalt (4 inches).

- 01 GP Sandv_aravel, gray, damp, dense: baserock. v v
GW~GM  Sandy gravel with silt and cobbles, brown, damp, dense; [ [o
cobbles up to 4 inch diameter. A
- 2 rvl F9
rvv PVU
| 4 | :’:V F:V
_ 13 2 IR
5-5 16 aQ A b
- 6 19 . 7Vw
?:VI J’:V
=B 7

=B A v v
¥ 9 v

7 v
30 7vv 7vv
—10-‘5—10%18 0 :'vv J‘vtl
3 e P

12 :'vv L'vv
o — ?Vv Vv
A

va kY

e ——v v

- 14— GC Clayey gravel with sand, brown with gray mottling, domp, ?vv iy
13 very dense. v v v

8_15 E 50 F/S"O TVv Vv

- 16 cL Sandy clay, brown, damp, low plasticity, stiff. A AA
IVV' v‘i‘

v v

=18 — _ —1% P
GW—-GC Sondy gravel with clay, brown, damp, very dense. . o

FvV vv

v v

b 4 y W v
;vvv v"?

(Section continues downward) A I

”;’N‘ LOG OF BORING B—12/VW-2 PLATE
a Lol ARCO Station 1319

Worlking o Restore Nature 785 East Staniey Boulevard 24
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Sample | = Uscs _—
Depth =|p. Well
P No. g P.I.D. Code Description Bangl.
GW—GC Sandy gravel with clay, brown, damp, very dense. rv' u;i
rv v
A
-2 — rvv 'ﬂ'v
o L
—
aC Clayey sand, brown mottled groy, domp, medium dense;v: v:*
-4 ) v 1
s—25 Q@ 2| 3 _ w1 (v
7 CL Sandy clay with clayey sond lenses, brown mottled v i
- 26— 8 gray, damp, low plasticity, stiff. U
_EB_ - |
ML Clayey silt with sand, brown mottled gray, domp, low L
plasticity, hard. E5
30 - 5— 13 [
30— 5-30 18] 2 i
22 ]
=32 — =d
ML Gravelly silt with sand and clay, orange—brown mottled | L -
gray, damp, low plasticity, hard; obvious product -
—34 odor. -
1 i
§-35 Em 46 s
= 36— 20 -
= 38— . : -
GC Clayey gravel with sand, brown mottled with gray, -
moist, very dense; obvious product odor. -
_ 40 s~ 18 -
40+ S-40 24 1416 T
30 =4
_43_ M
CL Gravelly cloy, orange—brown, damp, low plasticity, hard; 3 B
=44 = obvious product odor. - -
8 ]
S—-45 14 48 -
- ag - 25 L
| 45— gt
|50 5- g -
oy 1: 3% Decreasing gravel.
Total depth = 51 feet.
F;:Ag_-_ LOG OF BORING B—12/VW-2 PLATE
| 1 [ A m ! ARCO Station 6113
Worlking to Restore Nature 785 East Stanley Boulevard 25
PROJECT 6§9028.07 Livermore, California




X—SECTION
c-c X—SECTION
D-0Dr
A’
A PRO:}
- B-2/ B-3/ B-6
b [ MW—2 MW-3 MW -6
- Silty Sand I T— e — - e L0 L L +Haserqck]l »
o —————~— — =7 s Clayey to Sendy Gravel
45:}—% - ACTIWVE GASOLINE TAMK PIT
5 %0 ww’""ﬁg = Sils 1.0
<i0 p ——""" i <1 — —2 ——— —~r—— e '
uz') <50 Silty Clay <5DT 0 e '_Gravslly?s_i_lt — jg—?ﬁ _.:24. e
44013 =t == = gy ta Sandy Grovel ? 7 =
i ?:t_-—._._.—_k____?fr___y_,_?_F_JQOQ? IZE):-"’
2 <1.0 dity Cio 1000 ———
_|m <10 1 ¥ ¥ T e | oo sa - — —— —
bt <50 $7. <10l to g
5 T " a7 i - — )
= | Clayey Gravel with Sand <7 T . P
gl ih'g-—"_———?————o%m ___4_____% Gravelly Silt ‘s-:__,_w_
<10
§ <50 ® <50 N . 21 OO
% T T = o
4“]—% f C|oyey v<'[? ?1 O tO 1 _,_‘_,.’,__L‘—
p— ¥
S i W v B
EXPLANATION 7 ) T Sandy Gravel
000 = Line of equal concentration of TPHg Clayey Sand
— in soil in parts per million (ppm}
1200
<10+ = Loboratory analyzed soil sample showin
<50 concentration of TPHg (red), TPHd (greer?),
and TOG (black) In ppm
= Well casing Approximate Horizontal ond Vertical Scale
+ = Well sgreen 20 0 0 20 40
= Boring
Y = Initiol water level in boring feel
¥ - Stotic woter level in well (06/29/92)
PLATE GEOLOQIC CROSS SECTION A=A R"NA
ARCO Service Station G113
26 785 Esst Stanley Boulsvard Working to Restore Nature




IR N EEm O TN U 0D R B B T B R G &BE T D B .

X~SECTIONS
¢-C & D-b X=SECTION
E-¢'
‘ PROJECTED FORMER Bs
WASTE=DQIL TaMK
o FIT EXCAVATION PROY PRD.J ¢ PROJ
1 S
PROJ B-1/ / : B-12/ B-4/ B-8/ B-7/
B-10 MW-14 STATION BUILDING L VW-2  Mw-4 vw—1 MW =7
Z1 Sy Sed Wt G, | |, T e
450 — ' '
—~ Clayey to Sandy Grpvel L
Z o e §0
= —_a i T: o R AP T Y
uu—g - o ’_ngf Clayey =210
to
e $EB  Sandy Grovet g 21
g 71— —f— —= ~ Cloyey | 7
430 — =
i 2 = s La0
g 4o
420 — W i ??:E]ET\[E_}'_E_E E.-,?
2 . = ?
i ) Ao
< ~ - 910
10 o] 3D <1.0 <10 ' - E ! ._$________,__r—'—"'.'l
10— <109 ?
b 30?{ 77 ¥ Z<30 _ Silty Clay v
=z T s =i 1.0
z <1.0 T s 1
00— 2 <1 — 2 i LY
Z <30 Clayey Gravel =
2 Cloyey  Gravel M
@ 1
90| g SXELANALIS |
‘,..--"LD = Line of equal concentrotion of TPHg ND = Not Detected i
'bﬂ (red) and TOG (black) in soil in parts 17009 < Laboratory analyzed tonk pit soil sample
3 per million (ppm) showing concentraticn of FDG in ppm
JB0— £ = Loboralory cnolyzed soil somple showin
BB concentration of TPHg(red), TPHd (gr»zer%1
<:’1?'D and TOG (black)in ppm
= Well casing Approximale Horizontal and Verlical Scole
I = Well screen 20 10 v} 20 40
= Boring feet
E = Initial water level in boring
¥ = Static water level in well (06/28/92)
PLATE ,
GEOLOGIC CROSS SECTION B-B" =
ARCD Sarvice Stallon 6113 i G Bestere Mat
27 785 Esst Stanley Boulevard riing: (o' Restare e
Livermore, Califernia PROJECT 69028.07




FORMER ,
WASTE—OIL TANK C
C PIT EXCAVATION
PROJ PROJ
46D — B-2/ B-1/ PROJ B-9/ B-11/
MW—2 MW-1 B—-10 MW-8_ v - ; MW-9
- Silty ,Sand with Gravel _ J 20 -7 T e = R — — TR — i
’ 0
450 — <1.0
L B Clayey s 1 to Sandy Gravel _ _Lero
<10 |- — — — i ——
£ o TR T e [N o
440 < e !
5 30
ci - &0
A ayey io Sandy Silt
P
4303 pird| (115'} ?="Clgyd Sand
z <5087 ) T : S e T $>7
o .= e g S—— T L - _?z_ =
4+ <1. —_
420 —{w <1.04 Cloyey Sond <1§ <1.0 Clayey Gravel o
3 <10 e = Y <30- ’ T~ — 2= <1.0
@ <50 @ _ — <30 TR e— e L D
Silty. Clay <1.047 D ——
410 E <1 ®To . |10 9t° Gravelly Sill = -
vy ’——‘—_tig’ig{ 0 <10 = — vl
=z 77 — e 30 R < — <10
<1.0 Ly | . 2
L 08T h% | R, - EIG.O
400—2 o35 T— Clayey =
E b
o i Sandy Gravel R E
180 — EEPLANATION . +
Q = Line of egual concentration of TOG s T -
~5 in sail in parts per million (ppm) ?2— = Sitty Clay
— 5.7 ND =
el <10 = Loboralory analyzed soil somple showing 1700 Not Detected . .
74 concentration of TPHg (red) TPHd (green), W = Laboratory analyzed tonk pit soil sample
and T0G [black)in ppm showing concentration of TGG in ppm
= Well casing Approximate Horizontal and Verticol Scale
—t = Well screen 20 10 0 20 40
= Boring
Y = Initiol water level in boring feet
¥ - static water level in well (06/29/92)
PLATE GEOLOGIC CROSS SECTION G-G’ R;:HA
ARGCD Service Stallon 113
28 785 Easl Stenley Boulsvard Working to Restore Nafure
Livermore, Callfornia
% PROJECT 69028.07




460 —
450 @
=
—1
(]
440 — @
5
7]
=
430—1 3
=
L
=
[
420 %
5
wl
(i
410— Z
=
=}
—
=
400 — E
(1Y)
390 —

/

X—SECTION X=SECTIONS
A=A’ g-B' & C-C'
‘ % Sandy
Gravel
D Boserock _
B-3/ B-1/ D
MW-—3 MW= 1 B-10 PROJECTED F?RMEF&
- . WASTE=DIL TAMK
e — _ Sty,Sand - PIT EXCAVATION
Sandy to 1
R R LU
<1.0 =
<10
<50 §  Clayey p1Y
Siity | 'GFE??E_I__ Z o <P
<1.0-4
<1.04
<50 E 2z e =
<1.0
1.0 Clayey Sand to'%10
R <30
<50 gty Clay -+ :
Cloyey Silt ®<!

72—

EXPLANATION

’50= Line of equal concentration of TOG

in soil in parts per million (pprm)

<1.0 = Laboratory analyzed soil sample showin
<10 concentration of TPHg (red), TPHd (greer?).
77 and TOG (black)in ppm
= Well casing
:: = Well screen
= Bering
z = Initial water level in boring
] = Not Detected
1100 o = Laboratory analyzed tank pit soi sample Approximate Herizontal and Vertical Scaie
showing concentration of TOG in ppm 20 10 0 20 20
feet
GEOLOGIC CROSS SECTION p-p* |"-ATE
ARCO Service Statlon 6113
785 East Stanley Boulevard 29
mor alifornia
PROJECT 59028.07 Livermore, Csilto




X—~SECTION
Sandy g-8
E Grovel »
460 — Baserock E
B-11/ B-8/ B-7/
MW-=2 A YW-—1 MW=7
- Sy, S sads— — — 4
450~ o Sandy Gravel
-
] — —— —_— e — ——— — — =7 T&<1.0
= <1.0§ — —— = to 75-5': *" “sandy Silt I
—— et —— —— —
440— Silty Clay e 210 ' 7 710
i __‘3. 3 to Sandy Gravel
4 <1.04 - 5 Clayey 68 F a
L o - = T — (RN — ———- —
ss0-1 T I A0 L 10
Z . Sandy Silt e
g 57¢ Silty Clay to andy Si B
320y 9 — ~Chaysy—p— —
A e G S -
. <10g Clayey Gravei it <1
a0 & —— T =
& <1.{J_'_!. Sandy Cloy o Gravelly:. Silt T _!.l{1 B
= A
400—-% <1_g£z‘ _____ — ‘__:_?.______,__.?._.."' 4+
a A -
P 1 .
390 —| T Clayey ta Sandy Gravel :_
) . 1
z"."—h-.
. —
180 — Silty Clay ?
EXPLANATION
'\0= Line of equal concentration of TPHg
~ in soil in parts per milion (ppm)
531 = Laberatory analyzed soil sample showing
concentration of TPHg in ppm
= Well casing
T Approximate Horizontal and Vertical Scale
E S = Well screen
L 20 10 o] 20 40
= Boring e e —
2 = Initial water level in boring fiest
W - Static water level in well (06/29/92)
PLATE

RESNA

Working to Restore Nalure

PROJECT 69028.07

GEOLOGIC CROSS SECTION E-E’
ARCO Service Statien 6113
785 East Stanley Boulevard

Livermore, California

30




A
&06' = lLine of equal elevation of groundwater

.)ﬂii—"b-

!
f{]ﬁl.-q'
! 9{1

-—

NE

ﬂi}fﬂiﬁ-u

APPEQ_“‘ME E

? RFACE
LT SV
MW—E & a AsP

3\
%
PLANTER )
J TRASH

__ N e K
APPROXIMATE PROPERTY LINE

EXPLANATION

Approximate Scale

in lower water—bearing zone ‘ 40 20 0 40 =

- in feet above mean sea level {MSL)
406.57 = Elevation of groundwater in feet above MSL, F
June 29, 1992 feet
Mw-0 8y = Monitoring well
(RESNA, 09/89, 02/91, and 06/92)
+ = Well contained residual water anly
[ T ] = Existing gosoline—storage tanks Source: héﬂ‘;iiﬁ'::rﬂfﬁ: :,:__l:é\mr;ugpl:%% 1by Ron Archer, Civil
R' AN A GROUNDWATER GRADIENT Map | -ATE
Y el ARCO Station 6113
Working to Restore Nature 785 East Stanley Boulevard 31
PROJECT: 69028.07 | Livermore, Galifornia




EAST

NE.

PLANTER

MATE _EE.QE-@U

—_—

APPROX

APPROXIMATE PROPERTY LINE

EXPLANATION

A
o\ =
/b:

Line of equat elevation of groundwoter
in feet above mean sea level (MSL)
lower water—bearing zone

40 20

401.18 = Elevation of groundwater in feet above MSL,

July 28, 1992

Mw—9 g =

Monitoring weil
(RESNA, 09/89, 02/91, and 06/92)

well contained residual water only

Source:

‘4 DRNEWM’ Sjbé'%{
EWALY — MW -6 A
| S 40009 QC%
PLANTER S

P

O™
Eifr.cﬁ*“"“ el
UNW;; 1992}

e

Approximate Scale

0 40

BO

Existing gasoline—storage tanks

(.

Modified from plan supplied by Ron Archer, Civil
Engineer Inc., February 1991

RESNA

Working to Restore Nature
PROJECT: ©9028.07

GROUNDWATER GRADIENT Map |"-ATE
ARCO Station 6113 .
785 East Stanley Beoulsvard 32
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_—

WE

—_——

e PROPERTLH

ppPROX!

TRASH |

EXPLANATION
g‘b' = Line of equal elevation of groundwater
/5 in feet above mean sea level (MSL)

in lower water—bearing zone

396.26 =
August 26, 1392

MW-9 @ = Monitoring well
{RESNA, 09/89, 02/81, and 06/92)

+ = Well contained residual water only

L_'_] = Existing gasoline—storoge tanks

APPROXIMATE PROPERTY LINE

Elevotion of groundwater in feet above MSL,

PLANTER

APPROXIMATE
____DRECTION OF _

GROUNDWATCR FLOW
(Auqust 26, 1992)

40 20 Q 40

80

e ey

feet

N Approximate Scaole

Source:  Modified from plan supplied by Ron Archer, Civil

Engineer Inc., February 1991

RESNA

Working lo Restore Nature

PROJECT: 88028.07

GROUNDWATER GRADIENT MAP
ARCO Statlon 8113
785 East Stanley Boulevard
Livermers, Gallifernia
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INE

e PROPERTEY

—

pPPROX!

EXPLANATION

- 000 = Line of equal concentration of TPHg
in soil in parts per million (ppm)

1200 = Concentration of TPHg in soil at depths
between 14 and 20-1/2 feet, in ppm
B-11/

MW-9 = Boring/monitoring well
(RESNA, 09/89, 02/91, and 06/52)
B\;J_.?{ = Boring/vapor extraction well

(RESNA, 06/92 and 08/92)

BE-10@ = Boring
(RESNA, 06/32)

WO—SW~HN,N2
® = Soil sample collected by Pacific (1989}
1 - .
L= Existing underground gasoline storage tank

PLANTER

APPROXIMATE PROPERTY LINE

Approximate Scale

40 20 0 40 BO

feet

Saurce: Modified from plan supplied by Ren Archer, Civil
Engineer Inc., October 1988.

RESNA

Waorking (o Restore Nature
PROJECT: ©9028.07

TPHg CONCENTRATIONS IN SOIL |PLATE

BETWEEN 14 AND 20-1/2 FEET
ARCO Service Station @113 34,
7886 East Stanley Boulevard

Livermore, Galifernia




= line of egual concentratlon of TPHg
in soil In parts per milion {ppm)

0P

150 = Concentration of TPHg in groundwater
in parts per billion, June 29, 1892

B-11/
MW—9 e = Boring,/menitoring wall
(RESNA, 09/B9, 02/91, and 06/92)

8-8/
yw—2 (J) = Boring/vaper extraction well
(RESNA, 06/82 and 08/92))

3"10. = Boring
(RESNA, 06/92)

WO—SW—N.N2Z
@ = Soll sample coliscted by Pacific (1989)

E :j = Underground gosoline storage tonks

,
Vi1
STATION
-
0

éll' 8-2/
\ wer B e
£ o MIEER
B-9/
® —g <1.0
LIMIT OF B-10 \GW 8
EXCAVATION  <1.0 FORMER
UNDERGROUND

APPROXIMATE PROPERTY LINE

— ee—— — S Sv———— — —

Approximate Scale

Source: Modified from plon supplied by Ron Archer, Givil

Enginear Inc., February 1991

RESNA

Worlking to Restore Nature

PROJECT ©8028.07

TPHg CONCENTRATIONS [N SOIL
BETWEEN 29 AND 34-1/2 FEET
ARCO Statlon 8113
785 East Stanley Boulsvard
Livermore, Galifornis

PLATE
38




NE

MATE M’U

—

<1.0 ®siwo—1,2

APPROX!

LMIT OF ~
EXCAVATION

-9/

B
0 <1.0

MW — 1 i — 8O = SW =N, N2

APPROXIMATE PROPERTY LINE

EXPLANATION
e 00 = Line of equal concentration of TPHg
in soil in parts per milion {ppm)
230 = Concentration of TPHg in socil at depths
betwean 37-1/2 and 45-1/2 feet, in ppm
B-11
Mw—éf = Boring/monitoring well
(RESNA, 09/89, 02/91, and 06/92)
BV-{.;_?{ = Boring/vopor extraction well
(RESNA, 06/92 and 08/92)
B-10@ = Borin
(RESNA, 06/92)
WO=SW—N,N2
® = Soil sample collscted by Pocific (1989)
[ e Existing underground gasoline storoge tank

i

Approximate Scale

40 20 4] 40

BO

e e

feet

Sourca:
Engineer Inc., October 1988.

Modified from plan supplied by Ron Archer, Civii

"RESNA

Wortking (o Restore Nature

PROJECT: ©9028.07

TPHg CONCENTRATIONS N SOIL
BETWEEN 37-1/2 AND 485-1/2 FEET
ARCO Service Statlon 113
785 East Stanley Boulevard
Llvermore, Callfornia

PLATE
3©




RO BRSSO —FF~—rnnAo—WwWw///

&5 Tyler Sieve Units
omNgG moy o 00 - o Q
o) 4 Moo ™ — — — )] ™ D ]
100 111 11 L4 1 l 1 | | | |
90 —
80—
o 70
‘©
W
g
& s
T
1]
o
[ <0
a
[ h]
=
5 40—
=
£
o 30—
20—
10—
0] | | | E | | | | | | | t | | t
0 0010 0020 0030 0040 0050 0080 0070 0080 0080 0100 0110 0120 0130 0.140 0.150 0160in
[ i | I [
0 1 2 3 4 mm
M | med | Slot Opening and Grain Size {inches and millimeters)
gl Leomal
ILllnu_zn:E L coarse sand wEry coOrse sand vary fine: groval fine gravel
ry ling =an
PLATE .
PARTICLE SIZE DISTRIBUTION GRAPH
ARCO Station 7113
37 765 Esst Stanlsy Bouleverd
Lﬁ‘ﬂ"ﬁﬂ'm@ﬂ'@g Callfornis PROJECT 68028.07




EAST

HE

aTE PROPERTC

—

APPRCH

PLANTER

(’V\
APPROXIMATE PROPERTY LINE

500Q0— = Line of equal concentration of TPHg

40 20 0 40 80
in groundwater in ppb

e —

feet

B900 = Concentration of TPHg in groundwater
in parts per billion, June 29, 1992

MW—8 S = Monitoring well
(RESNA, 09/B89, 02/91, and 06/92)

EXPLANATION N Approximate Scale

NS = Not sampled——well dry or residual water only
[ 7 = Existing gasoline—storage tanks Source: Né?“;iifr'—l‘:grf::gl" %':Srui‘-:;pli‘;dmby Ron Archer, Civil
TPHg CONCENTRATIONS PLATE
RESNA N GROUNDWATER
Werking to Restore Nature ARGO Statlon @‘1]‘1]33 38
785 East Stanley Boulevard
PROJEGCT: 89028.07 Livermors, California




APPROXIMATE PROPERTY LINE

EXPLANATION 40 20 0 40 a0

e —

feet

W—QG = Boring/monitoring well
(RESNA, 09/89, 02/91, and 06,/92)

»” = Line of equal concentration of benzane
‘\000 In groundwater in ppb
1800 = Concentration of benzene In groundwater
In parts per blillon, June 23, 1992

bS) = Not pampled:-2wall dry eq geaiducl watsr only Source: Modifled from plan supplled by Ron Archer, Civil

I ineer Inc., Feb: 199
E j = Underground goaoline storage tanks Engineer Inc., February 1991

BENZENE CONCENTRATIONS PLATE
RESHA ' GROUNDWATER

® N ARCO Statlon 648
Working fo Rectors Nature 785 East Stanley Soulevard 39
PROJECT 89028.07 Livermore, Gallfornia




""" — e .
l [ / gn
Working To Restore Nature
I Additional Subsurface Investigation and VET December 21, 1992
ARCO Station 6113, Livermore, California 69028.07
. TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 6113
‘785 East Stanley Boulevard
Livermore, California
{Page 1 of 3)
l Well Elevation Depth Elevation Floating
‘Date of Wellhead to Water of Groundwater Product
MW-1 _
l 09/20/89 457.04 21.03 436.01 Nonc
10/12/89 19.64 43740 None
06/21/90 L 43532 None
09/20/90 19.79 43728 None
l 12/18/90 19.28 437.76 None
02/21/91 2245 434.59 None
03/20/91 19.87 43717 None
04/10/91 19.42 43762 None
l 05720491 25.95 431.09 None
06/20/91 3255 42449 Noae
01/25/91 k- ¥.r) 41882 None
08/13/91 40.74 416.30 None
l 09/12/91 4316 413.88 None
10/22/91 Dry Dry None
11/13/11 Dry Dry None
12721/ Dry Dry None
l 01/18/92 Dry Dry None
02721792 Dry Dry None
03/19/92 36.15 420.88 None
04/24/92 38.14 418,90 None
l 05/20/%2 4074 41630 None
06/29/92 4380* - None
07/28/92 Dry Dry None
08/26/92 Day Dry None
l MW-2
09/20/89 45174 20,67 43707 None
10/12/89 18.98 438.76 None
06/21/90 21.88 43586 None
09/20/90 19.90 437.84 None
l 12/18/90 19.32 43842 None
02/21/91 23.02 434712 None
03/20/91 20.01 4317 None
04/10/91 19.51 437.93 None
05/20/91 26.62 43112 None
06/20/91 3315 42459 None
07/25/91 37.10 42064 Nonc
08/13/91 3720 42054 None
l 09/12/91 37.44¢ — None
10/22/91 37.38* - None
11/13/91 37.39¢ - None
12/21/91 Dry Dry None
I 01/18/92 37.65* - None
' Sec notes on Page 3 of 3.




— RSN

Working To Restore Nature

Additional Subsurface Investigation and VET December 21, 1992
ARCO Station 6113, Livermore, California 69028.07
TABLE 1 - -
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 6113

785 East Stanky Boulevard
Livermore, California

(Page 2 of 3)
Well Elevation Depth Elevation Floating
-Date of Wellhead to Water of Groundwater Product
MW-2cont.
02/21/92 37.75* - None
03/19/92 582 42192 None
04/24/92 36.64 421.10 None
05/20/92 37.23 42051 None
06/29/92 37.67" - Nome
07728792 3836 — None
08/26/92 38.26* - None
MW-3
09/20/89 45697 2098 435.99 Nonc
10/12/89 19.66 437131 None
06/21/90 2.7 43525 None
09/20/90 19.72 43725 None
12/18/%0 19.21 43776 None
02/21/91 236 434.61 Nonc
03/20/91 19.79 43718 None
04/10/91 19.35 437.62 None
5/20/91 2586 431.11 None
06/20/91 3245 42452 Noae
07/25/91 3806 41891 None
08/13/91 38.40 418.57 None
09/12/91 Dry Dry None
10/22/91 Dry Dry None
11/13/91 Dry Dry Nome
12/21/92 Dry Dry None
01/18/92 3B - None
02/21/92 38.88* — None
03/19/92 3503 420.94 None
04/24/92 3192 419.05 None
05/20/92 B57T —_ None
06/29/92 38.70* — None
07/28/92 39.05* —_ None
08/26/92 39.03* — None
MW-4
02/21/%1 456.97 20 434.96 Noae
03/20/91 2031 436.66 None
04/10/91 1955 43742 None
05/20/91 25.24 o173 None
06/20/91 Dry Dry None
o1/ /n Dry Dry Nene
08/13/91 Dry Dry None
09/12/1 Dry Dry None
See notes on Page 3 of 3.

e




Additional Subsurface Investigation and VET
ARCO Station 6113, Livermore, California
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Working To Restore Nature

December 21, 1992
69028.07

TABLE 1

CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 6113

785 East Stanley Boulevard
Livermore, California
(Page 3 of 3)
Well Elevaticn Depth Elcvation Floating
‘Date of Wellhead to Water of Groundwater FProduct
MW-4cont.
10/22/91 Dry Dry None
11/13/91 Dry Dry None
12/21/92 Dry Dy None
01/18/92 Dry Dy None
02/21/92 Dry Dry None
03/19/92 Dry Dry None
0424192 Dry Dry None
05/20/92 Dry Dry None
06/29/92 456.55 Dry Dry None
07/28/91 Dry Dry None
08/26/92 Dry Dry None
MW-5
06/29/92 455.84 5053 40531 Odor
07/28/92 54.92 400.92 None
08/26/92 59.58 396.26 None
MW-5
06/29/92 454.93 4972 40521 Noae
07/28/92 54.63 400.30 None
08/26/92 59.45 395.48 None
Mw-7
06/29/92 45492 4957 40535 None
07/28/92 54.60 40032 None
08/26/%2 59.60 39532 None
MW
06/29/92 456.97 5040 406.57 None
07/28/92 55.19 401.18 None
08/28/92 60.7% 396.18 None
MW-9
06/29/92 456.18 5029 405.89 None
07/28/92 5553 400.65 None
08/26/92 60.62 39556 None

For MW-1 through MW-3 (surveyed by Ron Archer in October 1988) and MW-4 (surveyed by Ron Archer in February 1991)
wellhead elevation based on benchmark: Top of pin set in concrete in the most westcrly monument at the intersection of East
Stanley Boulevard and Fenton Avenue. Elevation taken as 455.896 mean sca level. City of Livermore Datum.

For MW-4 through MW-9 (surveyed by John Koch in June 1992) weithead elevation based on benchmark: Tap of pin in standard

monument, at interscetion of Bl Rancho Drive and Albatross Ave. Flevation taken as 48.218". City of Livermare Datum.

Depth-to-water measurements in feet below the top of the well casing.

* Residual water.

_—_._-——__‘____.____._.____.——-_———_—_________.—_,7———_——-—
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Additional Subsurface Investigation and VET December 21, 1992
ARCO Station 6113, Livermore, California 69028.07
TABLE 2
VAPOR EXTRACTION TEST FIELD MONITORING DATA
ARCO Station 6113
785 East Stanley Boulevard
Livermore, California
(Page 10 2)

Observation Wells
Influent Air Stream from VW-1 Vw-2 MW-4 MW-5 MW-6 MW-7 MWS9
Flow % LEL- Applicd %0, Blapsed Induced Induced Induced Induced Induced Induced
Vacuum Time (min) Vacuum Vacuum Vacuum Varuum  Vacuum  Vacuum
10.9 NM 5 NM 0 NM NM NM NM NM NM
213 NM 10 NM 10 0 0.04 0 ¢ 0 0
294 NM 15 NM 15 NM NM NM NM NM NM
40.9 NM 25 NM 20 NM NM NM NM NM NM
438 24 35 3s 25 Q 0.04 0.01 0.01 0 0.01
46.0 54 50 5 35 )} 0.05 0.01 0.01 0.01 0.01
49.6 534 51 5 40 0.0l 0.05 0.01 0.01 0.01 0.02
502 NM &0 NM 50 NM NM NM NM NM NM
Distance from well VW-1 (feet): 545 7 748 65.7 387 48
Scxeen Interval (feet): 28495 21-27 43-63 48-68 48-68 4868
Depth to Watcr {DTW, feet): Dry Dry 572 56.9 569 578

Vapar extraction well VW-1 screencd from 26 to 45 feet. DTW - Dry

e —— e ———

Obgervation Wells

Influent Air Stream from MW-5 Vw-1 Yw-2 MW-4 MW-H MW-7 MWS
Flow % LEL- Applicd % 0,  Elapsed Induced Induccd Induced Induced Induced Induced
Vacuum Time (min) Vacuum Vacuum Vacuum Vacsum  Vacuum  Vacuum
109 NM 5 NM o NM NM NM NM NM NM
213 NM 10 NM 5 NM NM NM NM NM NM
49 84 20 15 20 0.05 0.4 0.015 050 0.44 0.015
* 345 72 -] 12 30 0.04 0.04 0.015 0.90 090 0.02
* 35 g 28 12 35 0.04 0.06 0.01 12 12 0.015
" 307 12 24 25 40 0.04 0.06 0.01 12 125 0.013
* MS 90 2z 17 50 0.04 0.06 0.01 14 1.3 0.015
* 383 ) 30 5 60 .04 0.06 0.01 L6 14 0.015
285 24 20 4 75 0.04 0.06 0.01 12 115 0.015
285 n 20 10.5 %20 0.04 0.06 .01 125 115 0.015
2385 ] 20 10 110 0.04 0.06 001 125 115 0.015
Distance from well MW-5 (feet): 749 315 45 471 74 838
Screen Interval (fect): 2645 28495 2127 4868 48-68  4B-68
Depth to Water (DTW, feet): Dry Dry Dry 56.9 56.9 518

Vapor extraction well MW-5 screened from 43 to 63 feet. DTW - 57.21 feet
*The 1.C. engine operation sputtered at applied vacuums higher than 20 W.C. on MW-5 due to the low oxygen content in extracted vapor.
w —
Notes: Flow measured in cubic feet per minute (CFM).
Concentration measurce as percent Lower Explosive Limit (%LEL) by volume on Combustible Gas Meter.

Vacuum measured in inches of water column.

NM = Not Measured.
M
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Working To Restore Nature

Additional Subsurface Investigation and VET December 21, 1992
ARCO Station 6113, Livermore, California 69028.07

TABLE 2
VAPOR EXTRACTION TEST FIELD MONITORING DATA
ARCO Station 6113
785 East Stanley Boulevard
Livermore, California
{Page 2of 2)
—_— e e e ——————————
Observation Wells

Influent Air Stream from VW-2 VWw-1 MW-3 MwW-4 MW-5 MW-6 MW.7
Flow % LEL- Applied GO,y Elapsed Induced Induced Induced Induced  Induced  Induced
Vacuum Time (min) Vacuum Vacuum Vacuwom Vacuum  Vacmum  Vacuum

29 NM 9 NM 0 NM NM NM NM NM NM
374 NM 20 NM 2 NM NM NM NM NM NM
4.4 NM 30 NM 4 NM NM NM NM NM NM
46.1 NM 43 NM 6 NM NM NM NM NM NM
435 NM 54 NM 8 NM NM NM NM NM NM
485 NM 60 NM 10 NM NM NM NM NM NM
478 36 50 17 15 0.07 0.05 0.09 007 0 0
535 48 50 16 30 0.08 0.04 01 0.08 0 0
49.7 42 50 12 45 0.07 0.05 0.09 0.07 0 0
47.8 35 50 17 60 0.09 0.04 01 0.07 0 0
478 54 50 7 75 0.09 0.04 0.105 0.06 0 0
4738 72 48 11 9% 0.095 0.04 012 0.06 0 0
53.6 60 49 13 110 0.095 004 0.12 0.06 0 0
48.4 48 49 15 120 0.095 0.04 0.12 0.06 0 0
452 NM NM 130 0.08 0.4 0.1 0.06 0 0
364 NM 30 NM 140 0.06 0.4 0.075 0.04 0 0
270 NM NM 150 0.06 0.02 0.06 0.04 ] 0
10.7 NM 10 NM 170 0.04 0.02 0.04 0.03 0 ]

Distance from well VW-2 (feet): 345 594 13.11 315 585 66.7

Screen Interval (feet): 26-45 2540 21-27 43-63 48-63 48-68

Depth to Water (DTW, feet): Dry Dry Dry 572 56.9 56.9

Vapor extraction well VW-2 scrcened from 28 to 495 fect. DTW - Dry

*The L.C. engine cperation sputtered at applied vacuums higher than 50" W.C. on YW-2.

et ——— et t———— e e e —————— A e ——
Flow measured in cubic feet per minute (CFM). -
Concentration measured as percent Lower Explosive Limit (%LEL) by volume on Combustible Gas Meter.
Vacuum measured in inches of watcr column.

NM = Not Measurcd.
‘ _ .




Working To Restore Nature

Additional Subsurface Investigation and VET December 21, 1992
ARCO Station 6113, Livermore, California : 69028.07
TABLE 3
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMFPLES
ARCO Station 6113
785 East Stanley Boulevard
Livermore, California
(Page 1 of 3)
Sample B T E X TPHg TPHd TOG
September 1989
§-14%-B1 <0005 <{.005 <0.005 <0.005 <10 <10 <30
§$-34¥-B1 <0.005 <0.005 <0.005 <0005 <1.0 <10 <30
§5-4415-B1 <0.005 <{).005 <0.005 <0.005 <10 <10 <30
5.19-B2 <0.005 <0.005 <0.005 <0.005 <10 <10 <50
S$-34-B2 <0.005 <0,005 <0.005 <0.005 <10 <10 <50
$-41-B2 <0.005 <0.005 <{.005 <0.005 <10 <10 <350
$-14-B3 <0.005 <0.005 <0.005 <0.005 <10 <10 <50
5-34-B3 <0.005 <0.005 <0.005 <0.005 <10 <10 <50
$-37%-B3 <0.005 <(.005 <0.005 <0.005 <10 <10 <50
February 1991
S-14}+-B4 <0.005 <0.005 <0.005 <0.005 <10 <10 <50
$-19%4-B4 <0.005 <{.005 <0.005 <0.005 <1.0 <10 <50
5-29-B4 0.008 <0.,005 < 0.005 <0.005 <10 <10 <50
S-0221-SP(A-D) <0005 <0.005 <0.005 <0.005 <1.0 <10 NA
June 1992
5-10%-BS <0.005 <0.005 <0,005 <0.005 <10 NA NA
5-20%-BS 14 20 13 67 1,200 NA NA
5-30%-BS 1.1 030 1.1 6.0 150 NA NA
S-40%-BS 17 32 14 150 230 NA NA
5-56%-BS 0.012 <(.005 < 0.005 <0005 <10 NA NA
5-10%-B6 <0.005 <0.005 <0,005 <0.005 <1.0 NA NA
5-20%-B6 <0.065 <0.005 <0.005 <0.005 <10 NA NA
5-30%-B6 045 0079 0.035 0.15 23 NA NA
S-45%-B6 0.70 0.021 <0.005 <0.005 19 NA NA
5-50%-Bé 0.056 <0.005 <0,005 0.006 <10 NA NA
5-1014-B7 <0.005 <0.0Q5 < 0,005 <0.005 <10 NA NA
5-20%-B7 043 13 035 25 21 NA NA
S-30%-B7 0,054 0.20 <0.005 0.023 1.6 NA NA
5-40v-B7 0.009 <0.005 <{.005 <0.005 <10 NA NA
5-50%-B7 <0.005 <0005 <{(.005 <0.005 <1.0 NA NA
5-10%-B8 <0.005 <0.005 <0.005 <0.005 <10 NA NA
$-20%-B8 <0.005 0.22 042 21 68 NA NA
S-30¥:-B8 0.043 «<0.00% <0.005 <(,065 <1.0 NA NA
S-45¥-B8 0.022 <{.005 <0.005 <0.005 1.1 NA NA

See notes on Page 3 of 3,
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Additional Subsurface Investigation and VET December 21, 1992
ARCO Station 6113, Livermore, California 69028.07
TABLE 3
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station 6113
785 East Stanicy Boulevard
Livermore, Califormia
(Page 2 of 3)
Sample B T E X TPHg TPHd TOG
§-8%-B9 <0005 <(,005 <0005 < 0,005 <1.0 <10 <30
S-20¥-B9 <{.005 <0005 <0.005 <0.005 <10 <10 74
S-304+-B9 <0.005 <(.005 <0005 < 0,005 <10 <1.0 <30
S-40%-B9 <0.008 <0.005 < 0,005 <0.005 <10 <1.0 <30
S-504+B9 <0.005 <(0.005 < (1,005 <0.008 <10 <10 <30
§-10-B10 <0.005 <0.005 <0.005 < 0,005 <10 <10 <30
§-20-B10 <0.005 <0,005 <0.005 <0005 <10 <10 <30
5-30-B10 < 0.005 <0.005 < 0,005 <0.005 <1.0 <10 <30
S-45-B10 <0.005 <0.005 <0005 <0005 <1.0 <10 77
S$-55-B10 <0.005 < 0,005 <0.005 <0.005 <10 <10 <30
$-10%-B11 <0.005 <0005 <0.005 <0.008 <10 NA NA
5-201-B11 <0.005 <(0.005 <0.005 <Q.005 <10 NA NA
S-30¥:-B11 <{.005 <(.005 <0.005 < 0.005 5.7 NA NA
S-404-B11 <0.005 <0005 <0.005 <0006 <10 NA NA
S-501-B11 <0.005 <0.005 <0.005 <0005 <10 NA NA
5-55%-B11 <0.005 <0.005 <0,005 <0.005 <10 NA NA
S-0615-SP1(A-D)  <0.005 <0,005 <0.005 <0.005 <10 NA NA
5-0615-SP2(A-D) 0.014 0.037 0.054 045 24 NA NA
August 1992
S5-10-B12 <0005 <0005 <0.005 <0005 <1.0 NA NA
S-20-Bi2 <0.005 <0.005 <0.005 <0.005 <1.0 NA NA
$30-B12 <0.005 <0,005 < 0,005 <0.005 <10 NA NA
$-40-B12 0.59 0.60 13 20 110 NA NA
§-50-B12 <0.005 <0.005 <0.005 <0005 <10 NA NA
S-0804-SP(A-D) <0.005 0011 0.030 0.066 26 NA NA

See notes on Page 3 of 3.
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Additional Subsurface Investigation and VET December 21, 1992
ARCO Station 6113, Livermore, California 69028.07
TABLE 3
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station 6113

785 East Stanley Boulevard
Livermore, California

(Page 3 of 3)
Sample Cadmium Chromiuvm Lead Nickel Zinc vocC
June 1992
S-815-BY <0.010 <0.010 <0.0850 0.051 0.47 ND*
$-501-B% <0.010 <0.010 <{.0050 0.098 057 ND*
$-10-B10 <0.010 <0010 <0.0050 0.13 044 ND*
§-55-B10 «<0.010 <0.010 <0.0050 0.063 0.75 ND*
Background average
- concentrations
in soil (ppm)*2 0.06 100 115 7 50 -

Results in parts per million (ppm).
<: Resuits reported as less than the detection limit,
NA: Not Analyzed
TPHg Total petrolcum hydrocarbons as gascline by EPA method 5030/8015/8020.
TPHd: Total petrolcum hydrocarbons ag diesel by EPA method 3550/8015.
B: Benzene, T: Toluene, E: Fthylbenzene, T: Total Xylene isomers
BTEX: Analyzed by EPA method 5030/8015/8020.
TOG: Total Oil and Grease by Standard Method 5520 E&F.
VOCs = Halogenated volatile organics.
NA = Compound not analyzed for.
ND = Compound not detected.
* = 37 compounds were tested
'Lindsay, W.L. 1979. Chemical Equilibria in Soil. John Wiley & Sons.
3Scot, LM. December 1991, Background Metal Concentrations in Soils in Northern Santa Clara County, California”. M.S.
Thesis, University of San Francisco.
Composite soil sample S-0615-SP2{A-D) consists of four soil samples taken from stockpiled soil.

Sampie designation:
$-55-B11
| | be—— Boring number
| 4¥— Sample depth in feet below ground surface
I — Soil sample
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Working To Restore Nature
December 21, 1992

ARCO Station 6113, Livermore, California 69028.07
TABLE 4
CUMULATIVE RESULTS OF GROUNDWATER LABORATORY ANALYSES — TPHg and BTEX
ARCO Station 6113
785 Bast Stanley Boulevard
Livermore, California
(Page 10f 2)
Welt Ethyl- Total
Date TPHg Benzene Toluene benzene Xylenes
MW-1
09/20/89 80 3.0 1.0 0.7 1
06/21/90 <20 <050 0.66 <0.50 <0.50
09/20/90 <50 <05 1.0 <05 18
12/18/90 <50 <05 18 <0.5 1.7
02/21/91 <50 12 23 <05 22
05/20/91 <30 <0.30 <0.30 <0.30 <0.30
08/13/91 Not sampled-dry
11/13/91 Not sampled—dry
03/19/92 400 <35* <12° <08* <10
06/29/92 Not sampled—residual water only
MW.2
09/20/89 <50 <05 <05 <05 <1
06/21/90 <20 <0.50 <0.50 <0.50 <0.50
09/20/90 <50 <05 0.7 <0.5 14
12/18/90 <50 0.6 15 <05 1.9
02/21/91 <50 <05 <05 <05 <05
05/20/91 <30 <0.30 <030 <0.30 <0.30
08/13/91 Not sampled—dry
11/13/N Not sampled—dry
03/19/92 <50 <05 <05 <05 <05
06/29/92 <50 <05 <05 <0.5 <05
MW-3
09,/20/89 170 89 0.6 11 <1
06/21/90 <20 <0.50 1.0 <050 <0.50
09/20/%0 <50 <05 10 <035 1.9
12/18/90 <50 <0.5 17 <05 20
0z/21/9 <50 <05 <05 <0.5 <05
05,/20/91 97 13 11 6.2 8.4
08/13/N Not sampled—dry
11/13/N1 Not sampled—dry
03/19/92 220 <11* <19 <0.6* <0.8
06/29/92 Not sampled —residual water only
MW<4
02/21/N 3,500 410 76 30 47
05/20/91 1,400 150 6.0 44 31
08/13/91 Not sampled--dry
11/13/91 Not sampled—dry
03/19/92 Not sampled—dry
06/29/92 Not sampled—dry
Sec notes on Page 2 of 2.

— ———————————repeeee— S———
—— T e e ———
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Additional Subsurface Investigation and VET December 21, 1992
ARCO Station 6113, Livermore, California 69028.07
TABLE 4
CUMULATIVE RESULTS OF GROUNDWATER LABORATORY ANALYSES ~ TPHg and BTEX
ARCO Station 6113
785 East Stanley Boulevard
Li Californi
{Page 2 of 2)

Well Ethyl- Total
Date- TPHg Benzene Tolucne benzene Xylenes
MW-5
06/29/92 B,900 1,700 640 310 1,100
MW-6
06/29/92 8,600 1,800 460 52 450
MW-7
06/29/92 2 38 37 11 44
MW-3
06/29/92 <50 <05 <05 <05 <05
MW-9
06/29/92 <50 <05 <05 <05 <05
October 1990
MCLs None 1.0 None 630 1,750
Als None None 100 None None
Results in parts per billion (ppb).

TPHg = Total petroleum hydrocarbons as gasoline
BTEX = Bemzene, toluene, cthylbenzene and total xyienes
< = Less thas the detection limits shown.

NA = Not analyzed

NS = Not sampled
MCLs = Adopted Maximum Contaminant Levels in Drinking Water, DHS (October 1990}

Als = Recommended Drinking Water Action Levels, DHS (October 1990)
* = Laboratory reportedly raised detection limit due to matrix interference.
—
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Working To Restore Nature

Additional Subsurface Investigation and VET December 21, 1992
ARCO Station 6113, Livermore, California 69028.07
TABLE §
CUMULATIVE RESULTS OF GROUNDWATER LABORATORY ANALYSES ~ VOC, TPHd, TOG, and Metals
ARCO Station 6113
785 Bast Stanley Boulevard
Livermore, California
(Page 1 of 2)
Well
Date - voC TPHd TOG Cd Cr ) Za Ni
MW-1
09/20/89 NA <50 5,000 NA NA NA NA NA
06/21/90 NA <100 13,000 NA NA NA NA NA
09/20/90 NA <50 <5,000 NA NA NA NA NA
12/18/90 NA NA <5,000 NA NA NA NA NA
02/21/91 NA NA <5,000 NA NA NA NA NA
05/20/91 NA NA <75000 NA NA NA NA NA
08/13/91 NS NS NS NS NS NS NS NS
11/13/91 NS NS NS NS NS NS NS NS
03/19/92 NA NA NA NA NA NA NA NA
MW-2
09/20/89 NA <50 <5,000 NA NA NA NA NA
06/21/%0 NA <100 <5,000 NA NA NA NA NA
09/20/90 NA <50 <5,000 NA NA NA NA NA
12/18/90 NA NA <5,000 NA NA NA NA NA
02/21/91 NA NA <5,000 NA NA NA NA NA
05/20/91 NA NA <75000 NA NA NA NA NA
08/13/91 NS NS NS NS NS NS NS NS
11/13/91 NS N§ NS NS NS NS NS NS
03/19/92 NA NA NA NA NA NA NA NA
MW-3
09/20/89 NA <50 <5,000 NA NA NA NA NA
06/21/90 NA <100 10,000 NA NA NA NA NA
09/20/90 NA <50 <5,000 NA NA NA NA NA
12/18/90 NA NA <5,000 NA NA NA NA NA
02/21/91 NA NA <5,000 NA NA NA NA NA
05/20/91 NA NA <75000 NA NA NA NA Na
08/13/91 NS NS NS NS NS NS NS NS
11/13/91 NS NS NS NS NS NS NS NS
03/19/92 NA <50 <5,000 NA NA NA NA NA

See notes on Page 2 of 2.
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ARCO Station 6113, Livermore, California - 69028.07
TABLE 5

CUMULATIVE RESULTS OF GROUNDWATER LABORATORY ANALYSES — VOC, TPH4, TOG, and Metals
ARCO Station 6113
‘785 East Stanley Boulevard

Livermore, California
{Page 2 of 2)

Well
Date : voc TPH4 TOG ad Cr Fb Zn Ni
Mw4
02/21/91 NA NA <5,000 NA NA NA NA
05/20/91 NA NA <75,000 NA NA NA NA NA
08/13/7 NS NS NS NS NS NS NS NS
11/13/7 NS NS NS NS NS NS NS NS
03/19/92 NS NS NS NS NS NS NS NS
MW-8
06/29/92 ND* <50 <500 <3 1,780 143 1,310 5,100
MCL: Varics _ - 10 50 50 5,000 -

Resuits for VOC, TPHd and TOG jn micrograms per liter (ug/L) = parts per billion (ppb).

Results for Cd, Cr, Pb, Zn and Ni in micrograms per liter (ug/L) = parts per billion (ppb}.

VOl Halogenated Volatile Organic Compounds by EPA Method 5030/601.

TPH4: Total petroleum hydrocarbons as dieset by EPA Methods 3510/ California DHS LUFT Method.

TOG: Total oil and grease measured by EPA Method 5520C&F.
NA: Not anaiyzed.

< Results reported as less than the detection limit.

NS: Not sampled.

ND: Not detected.

. 31 compounds tested were nondetectable.

w
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Additional Subsurface Investigation and VET December 21, 1992
ARCO Station 6113, Livermore, California 69028.07

TABLE 6
LABORATORY ANALYSES OF AIR SAMPLES
ARCO Station 6113
785 Bast Stankcy Boulevard
Livermore, California

Sample ID Sample Elapsed TPHg B T E X
Location Time of Sample

ASVWI1.35 VW-1 a5 45,000 900 89 27 68

AS-VWL3 VW2 3 52,000 510 58 15 35

AS-VW2EFF VW2 35 630 33 5 2 6

AS-VW2-120 VW2 120 37,000 350 M 10 21

AS-MWS5-90 MW-5 90 130,000 530 120 17 39

Concentrations reported in milligrams per cubic meter (mg/m®).
Effluent sampie collected from stack of internal combustion engine.

TPHg: Total petroleum hydrocarbons as gasoline (analyzed by EPA Methods 8015 and 8020).
B: Benzene

T Tolucne

E: Ethylbenzenc

X Total Xylene Isomers

BTEX: Analyzed by EPA Methods 8015 and 8020
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December 21, 1992

ARCO Station 6113, Livermore, California 69028.07
TABLE 7
ESTIMATED RADIUS OF INFLUENCE AND
PROJECTED INITIAL HYDROCARBON EXTRACTION RATES
DURING YAPOR EXTRACTION TEST
ARCO Station 6113
‘785 East Stanley Boulevard

Livermore, California
Vapor Elapsed Applied Air Initial TPHg Projected TPHg Estimated
Well Timc Vacuum Flowrate Vapor Concentration  Removal Rate ROI
VW-1 35 min 50 46 scfm 45,000 mg/m* 186.0 Ib/day 15 to 20
VW2 30 min 50 48 scfm 52,000 mg/m* 220 1b/day 15 t0 20
VW-2 120 min 50 48 sefm 37,000 mg/m’ 160.0 Ib/day 15 to 20
MW-5 %0 min 20 28 sefm 130,000 mg/m” 330 Ib/day 10 to 75

Applied vacuum measured in inches of water column.

min = Elapsed time in minutes.
scfm = Air flowrate measured in standard cubic feet per minute.
mg/m* = Milligrame per cubic meter

TPHg = Total petroleum hydrocarbons as gasoline (analyzed by EPA Method 8015,/8020).

ROI = Effective radius of influence in feet.

ib/day = Removai rate measured in pounds per hour.

TPHg removal rate = air flowrate (it /min} X Air concentration (mg/m®) X [1440 min/day] X [0.02832 m*/ft']
454,000 mg/Ib
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PREVIOUS WORK

January and February 1989

Previous Work performed at the site in January and February 1989 by Pacific Environmental
Group (Pacific), included soil excavation, removal of the 280-gallon waste-oil tank, and
collection of soil samples for laboratory analyses (Pacific Environmental Group, April 25,
1989). The waste-oil tank pit was excavated and the tank removed from the pit by Crosby
and Overton, Inc. on January 26, 1989. During removal of the waste-oil tank, Pacific noted
that the tank displayed no sign of leakage from either the fill pipe or the tank, and reported
no detectable product odor in the soil beneath the tank. Pacific reported that soil removed
from the northern wall of the tank excavation was slightly darker than soil from other areas
of the excavation. The tank pit was excavated to a depth of 7-1/2 feet below grade. Pacific
collected a soil sample (WO-1) at this depth (two feet below the bottom of the former
waste-oil tank) in the central portion of the excavation. Pacific also collected a soil sample
(WOSW-N) from the discolored area at a depth of 5 feet in the northern wall of the tank
excavation, as requested by Mr. Gil Wistar of ACHCSA. The soil samples were analyzed
for total oil and grease (TOG), high boiling hydrocarbons (HBHC, calculated as oil and
diesel), semi-volatile organic compounds (VOC), and cadmium, chromium, lead, and zinc
at International Technology Corporation (Hazardous Waste Testing Laboratory No. 137)
in San Jose, California. Pacific reported that concentrations of chromium, lead, and VOCs
were below the levels set by the California Regional Water Quality Control Board for these
compounds in soil. Because elevated concentrations of TOG (660 to 1700 parts per million
[ppm] and HBHC (60 to 790 ppm) were detected in both samples, the pit was excavated
further two feet laterally and one foot vertically on February 3, 1989. According to Pacific’s
report, further excavation would have threatened the stability of the station building. Two
additional samples (WO-2 at a depth of 81 feet from the center of the excavation, and
WOSW-N2, at a depth of 7 feet from the northern end of the excavation) were collected
and analyzed for TOG and HBHC. Soil sample locations are shown on Plate 2. The resuits
of Pacific’s soil laboratory testing are shown in Table 1A, Results of Laboratory Analyses
of Soil Samples for Petroleum Hydrocarbons and Metals from Waste-Oil Tank Pit. The
excavation was backfilled with clean fill.

eptember 1989 - January 1991

RESNA drilled and sampled three soil borings (B-1, B-2, and B-3), and installed and
sampled three groundwater monitoring wells (MW-1, MW-2, and MW-3, respectively) in the
borings (AGS, December 6, 1989). The locations of these borings are shown on Plate 2.
The results of laboratory analyses of soil samples are presented in Table 3, Cumulative
Results of Laboratory Analyses of Soil Samples in the main body of this report. Laboratory
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analyses of soil samples obtained from each of the borings reported nondetectable (less than
1 ppm) levels of total petroleum hydrocarbons as gasoline (TPHg), nondetectable (less than
10 ppm) levels of total petroleum hydrocarbons as diesel (TPHd), and nondetectable (less
than 30 ppm) levels of TOG.

Laboratory analyses of water samples obtained from wells MW-1, MW-2, and MW-3 during
quarterly monitoring by RESNA reported nondetectable levels of TPHd (less than 100 parts
per billion [ppb]) and TOG (less than 5,000 ppb) in the wells, with the exception of two
samples collected on June 21, 1990, from the monitoring wells MW-1 and MW-2 which
contained 13,000 ppb and 10,000 ppb of TOG respectively (see Table 4, Cumulative Results
of Groundwater Laboratory Analyses - TPHg and BTEX, and Table 5, Cumulative Results
of Groundwater Laboratory Analyses - VOC, TPHd, TOG, and Metals, in the main body
of this report). Between September 1989 and January 1991, the gasoline constituents
benzene, toluene, ethylbenzene, and total xylene isomers (BTEX) in water samples obtained
from wells MW-1 through MW-3 have been below the California State Department of
Health Services (DHS) maximum contaminant levels (MCLs) for drinking water.

The groundwater gradient evaluated from the groundwater elevation data (Table 1,
Cumulative Groundwater Monitoring Data in the main body of this report) remained
consistent since September 1989 through January 1991, and ranged from 0.028 to 0.009 to
the northeast.

The results of quarterly monitoring are summarized in the reports listed in the References
section of this report.

February and March 1991

RESNA performed a limited subsurface environmental investigation (RESNA, April 16,
1991) to evaluate the lateral and vertical extent of waste-oil related hydrocarbons in the soil,
and the potential impact of these hydrocarbons on groundwater downgradient of the former
underground waste-oil tank. This work involved drilling one soil boring (B-4) collecting and
describing soil samples from the boring, installing and developing 2 4-inch-diameter
groundwater monitoring well (MW-4) in the boring, sampling groundwater from the
monitoring wells at the site, surveying wellhead elevations, measuring depths-to-water in the
wells, laboratory analyses of selected soil and groundwater samples, and preparing a report.
The location of the boring/monitoring well is shown on Plate 2.

Groundwater was first encountered at a depth of approximately 24 feet below the ground

surface. Results of laboratory analyses of soil samples indicated nondetectable
concentrations of TPHg, TPHd, TOG, and BTEX in all soil samples, with the exception of
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one sample collected at 29 feet in a damp silty clay layer, which contained a very low
concentration of benzene at 0.008 ppm (slightly above the laboratory detection Limit
[<0.005]). The results of laboratory analyses of soil samples are presented in Table 3.

Water samples collected from MW-1 through MW-4 for subjective analyses showed no
evidence of measurable floating product or product sheen. Laboratory analyses of
groundwater samples collected on February 21, 1991 from monitoring wells MW-1 through
MW-4 reported concentrations of BTEX in the wells below the MCLs and recommended
action levels for drinking water, with the exception of benzene in wells MW-1 (1.2 ppb) and
MW-4 (410 ppb). Concentrations of TPHg and TOG continued to remain nondetectable
in wells MW-1 through MW-3, which are generally upgradient of the former waste-oil tank;
however, 3,500 ppb TPHg and nondetectable concentrations of TOG were reported in the
water sample obtained from MW-4 in February 1991, downgradient of the former waste-oil
tank (Tables 4 and 5).

April 1991 through May 1992

The groundwater elevations in groundwater monitoring wells MW-1 through MW-4 have
decreased 10 to 18 feet since April 1991, and the wells has been dry or contained only
residual water most of the time since the second half of 1991. During this period quarterly
groundwater sampling of wells MW-1 through MW-4 was performed at the site on May 20,
1991, and of wells MW-1 through MW-3 on March 19, 1992. During the third and fourth
quarters of 1991 the wells could not be sampled because they were dry. The DTW
measurements, wellhead elevations, and groundwater elevations are presented in Table 1,
and the results of groundwater analyses are presented in Tables 4 and 5 in the main body
of this report.

Gradient interpretations from the monitoring episodes incorporating data from the second
quarter of 1991 and March 1992 from wells MW-1 through MW-3 indicated a fluctuated
groundwater gradient direction (west-southwest to east-northeast). :
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TABLE 1A -

RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
FOR PETROLEUM HYDROCARBONS AND METALS FROM WASTE-OIL TANK PIT

ARCO Station 6113
785 East Stanley Boulevard

Livermore, California
Sampk TOG HEBHC HBHC N PB D CR
Identifier DIESEL OIL
01 89 :
Wo-1 660 160 60 36 18 ND 35
WOSW-N 1700 490 790 43 16 ND 61
02/03/89
wo-2 ND ND ND NM NM NM NM
WOISW-N2 1100 30 800 NM NM NM NM
Results in parts per million {ppm).
Results from work performed by Pacific Environmental Group, April 25, 1989
TOG: Total oil and grease

HBHC: High boiling hydrocarbons
ZN: zinc PB: lead CD: cadmium CR: chromium

ND: Not detected NM: Not measured
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FIELD PROTOCOL

Site Safety Plan

The Site Safety Plan (RESNA, May 29, 1992) describes the safety requirements for the
evaluation of gasoline hydrocarbons in soil and groundwater at the site. The site Safety Plan
is applicable to personnel of RESNA and its subcontractors. RESNA personnel and
subcontractors of RESNA scheduled to perform the work at the site were briefed on the
contents of the Site Safety Plan before work began. A copy of the Site Safety Plan was
available for reference by appropriate parties during the work. The Staff Geologist of
RESNA was Site Safety Officer for the project.

Sampling of Stockpiled Soil

One composite soil sample is collected for each 50 cubic yards of stockpiled soil, and for
each individual stockpile composed of less than 50 cubic yards. Composite soil samples are
obtained by first evaluating relatively high, average, and low areas of hydrocarbon
concentration by digging approximately one to two feet into the stockpile and placing the
intake probe of a field calibrated OVM against the surface of the soil; and then collecting
one sample from the "high" reading area, and three samples from the "average" areas.
Samples are collected by removing the top one to two feet of soil, then driving laboratory-
cleaned brass sleeves into the soil. The samples are sealed in the sleeves using aluminum
foil, plastic caps, and aluminized duct tape; labeled; and promptly placed in iced storage for
transport to the laboratory, where compositing will be performed.

Soil Borings

Prior to the drilling of borings and construction of monitoring wells, permits were acquired
from the appropriate regulatory agency. Copies of the permits are included in Appendix
B of this report. Prior to drilling, Underground Services Alert was notified of our intent to
drill, and known underground utility lines and structures were marked. The borings were
drilled by a truck-mounted drill rig equipped with 10- or 12-inch-diameter, hollow-stem
augers. The augers were steam-cleaned prior to drilling each boring to minimize the
possibility of cross-contamination. After the borings were drilled, wells were constructed in
the borings, or the borings were backfilled to the ground surface with neat-cement grout and
bentonite. '

Borings for groundwater monitoring wells were drilled to a depth of no more than 20 feet
below the depth at which a saturated zone was first encountered, or a short distance into
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a stratum beneath the saturated zone which was of moisture content and consistency to be
judged as a perching layer by the field geologist, whichever was shallower.

Drill Cuttings

Drill cuttings subjectively evaluated for hydrocarbons at levels greater than 100 parts per
million (ppm) were separated from those subjectively evaluated for hydrocarbons at levels
less than 100 ppm. Evaluation was based either on subjective evidence of soil discoloration,
or on measurements made using a field calibrated organic vapor meter (OVM). Readings
were taken by placing a soil sample into a ziplock-type plastic bag and allowing volatilization
to occur. The intake probe of the OVM was then inserted into the headspace created in
the plastic bag immediately after opening it. The drill cuttings from the borings were placed
on plastic at the site, and covered with plastic. The cuttings were removed to a Sanitary
Landfill by ARCO.

Soil Sampling in Borings

Soil samples were collected at no greater than 5-foot intervals from the ground surface to
the total depth of the borings. The soil samples were 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 auger into the soil.
The sampler and brass sleeves were laboratory-cleaned, steam-cleaned, or washed
thoroughly with Alconox® and water, prior to each use. The sampler was driven with a
standard 140-pound hammer repeatedly dropped 30 inches. The number of blows to drive
the sampler each successive six inches was counted and recorded to evaluate the relative
consistency of the soil.

The samples selected for laboratory analyses were removed from the sampler and quickly
sealed in their brass sleeves with aluminum foil, plastic caps, and aluminized duct tape. The
samples were 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 analyses at each sampling
interval was tested in the field using an OVM that was field calibrated at the beginning of
each day it was used. This testing was performed by inserting the intake probe of the OVM
into the headspace created in the plastic bag containing the soil sample as described in the
Drill Cuttings section above. The OVM readings are presented in Logs of Borings included
in the report.
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Logging of Borings

A geologist was present to log the soil cuttings and samples using the Unified Soil
Classification System. Samples not selected for chemical analyses, and the soil in the
sampler shoe, were extruded 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 hydrocarboms, such as soil staining,
noticeable or obvious product odor, and OVM readings.

Well Construction

Monitoring wells were constructed in selected borings using clean 4-inch-diameter, thread-
jointed, Schedule 40 PVC casing. No chemical cements, glues, or solvents were used in well
construction. Each casing bottom was sealed with a threaded end-plug, and each casing top
with a locking plug. The screened portions of the wells were constructed of machine-slotted
PVC casing with 0.020-inch-wide slots for initial site wells. The screened sections in
groundwater monitoring wells were placed to allow monitoring during seasonal fluctuations
of groundwater levels. Vapor extraction wells were constructed using the same protocol for
monitoring wells mentioned above, however the screened portion of the wells were
constructed with much-slotted PVC casing with 0.100-inch-wide slots. This is to allow
greater air-flow communication between the stratigraphic units and the well.

The annular space of each well was backfilled with No. 3 sand (groundwater monitoring
wells), or pea gravel (vapor extraction wells) to approximately two feet above the top of the
screened casing. The sand pack grain size for subsequent wells will be based on sieve
analyses and/or well development data. A 1- to 2-foot-thick bentonite plug was placed
above the sand as a seal against cement entering the filter pack. The remaining annulus was
then backfilled with a slurry of water, neat cement, and bentonite to approximately one foot
below the ground surface.

An utility box was placed over each wellhead and set in concrete placed flush with the
surrounding ground surface. Each wellhead cover has a seal to protect the monitoring 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.

Groundwater Monitoring Well Development
The monitoring wells were developed by over-pumping and surge-block techniques. The

wells were pumped, allowed to recharge, and bailed or pumped again until the water
removed from the wells was subjectively evaluated to be clear by the field geologist. The
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JUL 23 1892
JOHN E. KOCH

RESNA
Land Surveyor SAN Josg
CA State Lic. No. LS4811
5427 Telegraph Ave., Suite A
Oakland, CA 934609
(510) £55-99856
FAX (510) 655-9745

TRANSMITTAL LETTER

TQO:Barbara Sieminski FROM:John Koch

Job No.:92056

CCMPANY:RESNA / 35an Jose Re:RESNA Proj.#69028.07

FAX NO:(408) 264-2435

SUBJECT:Arco Station 6113

"BPER: _x_ Your reguest.

Qur telephone conversation of:

Other:

FIND ENCLOSED:

1. Report of monitor well data table.

2. Plan showing location of wells,

NO. OF PAGES (including transmittal):__4___

MESSAGE:

*%¥%*Your attention is brought to Note 3 on the MONITOR WELL DATA
TABLE regarding the elevation of MW-4.



JOHN E. KOCH

Land Surveyor

CA. State Lic. No. LS5S4811
5427 Telegraph Ave., Suite A
Oakland, CA 94609
(510)655-9956"
FAX(510)655-9745

RESNA / San Jose 07/02/92
3315 Almaden Expressway, Suite 34

San Jose, CA 95118

(408)264-7723

FAX(408)264-2435

Tabulation of Elevations as of
04:00 p.m. 06/22/92
Job #92056
RESNA Project 69028.07
Project Geologist:Jcel Coffman
Site: Arco Station 6113
785 East Stanley Blvd.
@ Murrieta Blvd.
Livermore, CA

BENCHMARK: B.M. #B 2-3a. Top of pin in standard monument, at
the intersection of El1 Rancho Drive and Albatross Ave. Elevation
taken as 448.218'. City of Livermore Datum.

MONITOR WELL DATA TABLE

Well Designation Elevation Description

MW-4 456.55 Top of PVC Casing
456.85 Top of Box

MW-5 455,84 Top of PVC Casing
456,25 Top of Box

MW-6 454,93 Top of PVC Casing
455,43 Top of Box

Mw-7 454.92 Top of PVC Casing
455, 34 Top of Box

MW-8 456,97 Top of PVC Casing
457.48 Top of Box

Page 1 of 2



JOHN E. KCCH, P.L.S. RESNA PROJ.#65028.07 JEK JOB #92056

Well Designation Elevation Description
MW-9 456.18 Top of PVC Casing
‘ 456.50 Top of Box
VW-1 455,16 Top of PVC Casing
455.52 Top of Box
NOTES:

1. Datum is City of Livermore= USGS

2. Top of PVC Casing elevation taken at mark at top of PVC for
all wells.

3. On 07/15/92 a level circuit was run from City of Livermore

' BM #A 5 ((top of pin in standard monument, at the intersection
of Stanley Blvd. and Fenton Street (West monument set for
Fenton Street}, elevation taken as 455.89%96')). Based on this
circuit the top of casing elevation of MW-4 was found to be
0.03'lower than the elevation given above for top of casing

of MW~-4 based on BM #B 2-3a.

Page 2 of 2
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EMCON’S SUMMARY OF GROUNDWATER MONITORING
DATA, CHAIN OF CUSTODY FORMS
and LABORATORY ANALYTICAL REPORTS
OF GROUNDWATER SAMPLES
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ASSOCIATES

Consultants in Wastes
Management and
Envirgnmental Control

To:

Mr. Joel Coffman

RECEIVED

¥l

e

RESNA
SAN JOSE

Date July 15, 1892

Project (G70-38.01

RESNA/ Applied Geosystems

3315 Almaden Expressway, Suite 34

San Jose, California 95050

1

1
2
9

We are enclosing:

Copies

Description
Depth To Water / Floating Product Survey Results

Summary of Groundwater Monitoring Data

Certified Anaiytical Reports with Chain-of-Custody

Water Sample Field Data Sheets

For your:

Comments:
Enclosed are the data from the second quarter 1992 monitoring event at

Information Sent by: X Mail

ARCO service station 6113, 785 East Stanley Boulevard, Livermore, CA.

roundwater monitoring is con nsistent with applicable regulator
guidelines. Please call if you have any questions: (408) 453-2266.

Reviewed by: A

Jim Butera 74

s

F{iobert Porter, Senior Project
Engineer.

1938 Juncticn Avenue, San Jose. California 95131-2102, (408) 453-0719, Fax {408) 453-0452
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DEPTH TO WATER/FLOATING PRODUCT SURVEY

FIELD REPORT

PROJECT #: G70-38.01

STATION ADDRESS : 785 Easl Stanley Blvd. | ivermore

DATE: 6 29-4 2
ARCO STATION #: 6113 FIELD TECHNICIAN : L 620 T DAY : oad gy
Well Well Locking] FIRST SECOND | DEPTH TO| FLOATING WELL
Diw WELL Box Lir) Well | DEPTH TO{ BEPTH TO | FLOATING | PRODUCT | TOTAL
Cntur 1D Seal | Secura | Gasket | 1ock Cap WATER WATER | PRODUCT [THICKNESS| DEPTH COMMENTS
{tecl) (feet) {feet) {leel) {leet) Survey poinls are op of casing
1 MW-2 | oa Yes | Ok |3esqlon | 3767 | 3708 At) K 35 e
2 MW-3 | ok | yes | ol S1s9 | arle 30| 25,90 Al Al SYto | -
3 MW-8 | o< yen o T5igq foin | 5o Loney N Al (o o |
4 MW-1 [Geed | yog | ek [Sesqlor [ 9380 |osa. Adf) Al A Hhse )
5 MW-8 | /i1 \es O 15254 ek | 3029 S0 2 A ) per: (=8 -o0 -
6 | MW-7 ek [ yec o 3257 ik H4-57] 49545 AL AN C?27e ) -
7 | MW-6 {0 \rr‘S O %esg | e | a9 72 |99 ap NH G 2e/of ™
8 | MW-5 ol \r;cs Ok 13259 | ok | 5053 5043 AlE) AH- beto | ™
9 MW-4 | 0 \[] eS| of 5239 bR | P2y e -\! At —— A6 1ol T

Page 1 of 1
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Summary of Groundwater Monitoring Data
Second Quarter 1992
ARCO Service Station 6113
785 East Stanley Boulevard, Livermore, California
micrograms per liter (jig/l) and milligrams per liter (mg/)

- Total Hydro-
Well ID Depth Floating TPH! TPH Oil and carbons
and To Product as Ethyl- Total as Grease, 5520F
Sample  Sampling  Water  Thickness Gasoline Benzene Toluene benzene Xylenes Diesel 5520C IR
Depth Date (feet) {leet) (gl {ng/l (/M (ng/ly (1o (m‘gll {mg {may/l)
MW-1 NS.2 43.80 ND.3 NS NS NS NS NS NR4  NR NR
MW-2(38) 06/29/92 3767 ND <50 <05 <0.5 <0.5 <0.5 NR NR "NR
MW-3 NS 3870  ND NS NS NS NS NS NS NS NS
MW-4 NS Dry NA.> NS NS NS NS NS NS NS NS
MW-5(61) 06/30/82 5053 ND 8,900, 1,700, 640. 310, 1,100. NR NR NR
MW-6(66) 06/30/92 49.72 ND 8.600. 1,800, 460. h2. 450. NR NR NR
MW-7{(66) 06/30/92 4957 ND 270. 38. 3.7 1.1 4.4 NR NR NR
MW-8(65) 06/29/92 50.40 ND <50 <15 <0.5 <0.5 <0.5 <50 <0.5 0.6
MW-9(67) 06/29/82 50,29 ND <50 <0.5 <0.5 <0.5 <0.5 NR NR NR
FB-1.6 06/29/92 MNA. NA. <50 <0.5 <0.5 <0.5 <0.5 NR. NR. NR.

1. TPH. = Tolal pelroleum hydrocarbons

2. NS. = Nol sampled; dry weli

3. ND. = Not detected

4. NR. = Nol reporled; sample was not scheduled for analysis of the selected parameter
5. NA. = Not applicable

6. FB. = Field Blank .




Summary of Groundwater Monitoring Data
Second Quarter 1992
ARCO Service Station 6113
785 East Stanley Boulevard, Livermore, California
micrograms per liter (ng/l) and milligrams per liter {mg/)

WellID Depih Floating
and To Product Cadmium Chromium Lead Nickel Zinc
Sample Sampling Water Thickness (g (nafl) {nag/l) {ng/l) (g
Depth Date (feet) (feet) {ppb) (ppb) (PpL) {ppb) {ppb)
MW-B(65) 06/29/92 50.40 ND <3 1,780 143. 5,100, 1,310,




Columbia
Analyticai

~ . Servicegm

July 13, 1992

Jim Butera

EMCON Associates
1921 Ringwood Avenue
San Jose, CA 95131

Re: EMCON Project No. G70-38.01
Arco Facility No. 6113

Dear Mr. Butera:

Enclosed are the results of the water samples submitted to our lab on June 30, 1992.
For your reference, our service request number for this work is $J92-0788.

All anaivses were performed in accorcance with the laboratory’s guality assurance
program.

Please call if you have any questions.
Respectfully submitted:
COLUMBIA ANALYTICAL SERVICES, INC.

ﬁw ﬁ ! ”7 ‘% W G}L WEUSE N Tt o

Keoni A. Murphy Annelise J. Bazar ~
Laboratory Manager . Regional QA Coordinatar

fe/KAM

21—



LULUiBiA ANALY TIVAL sERVILES, TN,

Analytical Report

Client: EMCON Assocciates Date Received: 06/30/92
Project: EMCON Project No. G70-38.01 Work Order #: 5J92-0788
Arco Facility No. 6113 Sample Matrix: Water

Inarganic Parameters’

mg/L (ppm)
Sampie Name; MW-8 (656) Method Blank
Date Sampied: 06/29/92
Analyte ' Method MRL
Total Qil and Grease 5520C 0.5 ND ND
Hydrocarbons, IR EB20F 2.5 ND ND

MRL Method Reporting Limit

ND None Detected at or above the methed reporting limit

! Unless otherwise noted, all analyses were perfermed within EPA recommended maximum hoiding times
specified in Tesr Methods for Evaluating Solid Waste, (SW-846, 3" Edition} and Methods for Chemical Analysis
of Water angd Wasre (EPA-600/4-79-020, Revised March 1983).

Approved by @”#f/ﬁ?ﬂ,ﬁz Date :j/’{V /%/992

[\ ]
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Analytical Report

Client: EMCON Associates Date Received: 06/30/92

Project: EMCON Project No. G70-38.01 Date Extracted: 07/07/92
Arco Facility Na. 6113 Date Analyzed: 07/08/92

Sample Matrix: Water Work Order #: 5J92-0788

Total Petraieum Hydrocarbons as Diesel
EPA Methad 3510/California DHS LUFT Method

ug/L (ppb)
Sampte Name WRL TPH as Diesel
MW-8 (65) 50. ND
Method Blank 50Q. ND

MRL Method Reporting Limit
TPH Total Petroleum Hydrocarbons
ND MNone Detected at or above the method reporting limit

Fd 7 K

g 4
Approved by 7{[‘%‘1 LL ff///«ff//"}’!glf\ Date j[.//l/ /Q-j /%O?_,

~
]
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Analytical Repart
Client: EMCON Assaciates Date Received: 086/30/92
Project: EMCON Project No. G70-38.01 Work Order #:  SJ92-0788
Arco Facility No. 5113 Sampie Matrix: Water
BTEX and TFPH as Gascline
EFA Methods 5030/8020/DHS LUFT Method
ug/l (ppb)
Sampie Name: MW-2 (38) MW-5 (61} MW-6 (66)
Date Analyzed: 07/01/92 07/07/92 07:/08/92
Analyte MRL
Benzene 0.5 ND 1,700. 1,800,
Toluene 0.5 ND 640, 460,
Ethyibenzene 0.5 ND 310, 52.
Total Xylenes a.5 ND 1,100. 450.
TPH as Gasoline 50 ND 8.900. 8,600.

TPH Total Petroleum Hydrocarbons
MRBL Method Reporting Limit
ND None Detected at or above the method reporting limit

//
Approved by ﬁ%”i’ﬁ? / ﬁ//ﬁ'l}/}f/é”

Date TE{"/ L?/??Z.



COLUNIBIA ANALY VAL sERVILCO, 1N,

Analytical Report

Client: EMCCN Associates Date Received: 06/30/92
Project: EMCON Project No. G70-38.01 Wark Order #: 5J392-0788
Arco Faciity No. 4113 Sample Matrix: Water

BTEX and TPH as Gasoline
EPA Methods 5030/8020/DHS LUFT Method

ug/L (pphl

Sample Name: MW-7 (66) MW-8 {65) MW-8 (67)

Date Analyzed: 07/07/192 07/02/92 07/02/92
Analyte MRL
Benzene 0.5 38 ND ND
Toluene 0.5 . ND ND
Ethylbenzene 0.5 1.1 ND ND
Total Xyleneas 0.5 ND ND
TPH as Gascline 50 270. ND ND

TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

Approved by Aé:’}//? Vﬁ/mf/v}//é\ Date :FL{Y /5:, /?9&

(9]
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Anatyticat Report

Client: EMCCN Associates Date Received: 06/30/92
Project: EMCON Project No. G70-28.01 Work Qrder #: S492-0788
Arco Faciity No. 6113 Sample Matrix: Water

BTEX and TPH as Gasoline
EPA Methads 5030/8020/DHS LUFT Method

ua/L (ppb)

Sample MName: FB-1 Method Blank Method Blank

Date Analyzed: 07:01/92 07/01/92 07/02/92
Analyte MRL
Benzene 0.5 ND ND ND
Taiuene 0.5 NDG ND ND
Ethyibenzene 0.5 ND ND ND
Total Xvlenes 0.5 ND ND ND
TPH as Gasoline 50 ND ND ND

TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

/"
o oe_{ 0T e Uy 13772
/ 7 ¥




COLUMBIA ANALY 1HLAL ascnvil.Ca, Hilk.

Analytical Report

Client: EMCON Associates Date Received: 06/30/82
Project: EMCON Project No. G70-38.01 Work Order #: SJ92-0788
Arco Facility No. 6113 Sample Matrix: Water

BTEX and TPH as Gascline
EPA Methods 5030/8020/DHS LUFT Method

ua/L {ppb)

Sample Name: Method Blank Method Blank

Date Anatyzed: 07/07/92 07/08/92
Analyte MBL
Benzene 0.5 ND ND
Toluene 0.5 ND ND
Ethylbenzene 0.5 ND ND
Total Xylenes 0.5 ND ND
TPH as Gasoline 50 MD ND

TPH Total Petroleurn Hydrocarbons
MRL Method Reporting Limit
ND None Detected at or abave the method reporting limit

- . —
Approved by I/\[%‘(l LU f/}///b/l’f){ff;i Date \JL "f’I\/ /_? /p;'z

w

~J)
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Analytical Report

Client; EMCON Associates Date Received: 06/30/32
Project: EMCON Project Na. G70-33.01 Worlc Order #: SJ92-0788
Arco Facility Na. 6113 Sample Matrix: Water
Halogenated Valatile Organic Compounds
EPA Methods 5030/601
ua:L (ppb)
Sample Name: MW-8 (65) Method Blank
Date Analyzed: 07/01/92 07/01/92

Anaiyte MRL
Dichlorodifluproamethane (Freen 12] 1 ND ND
Chloromethane 1 ND ND
Vinyl Chlcride 0.5 ND ND
Bromomethane 0.5 ND ND
Chloroethane 0.5 ND ND
Trichiorofluoromethane (Frecn 11) Q.5 ND ND
1,1-Dichloroethene 0.5 ND ND
Trichtoratrifluoroethane (Freen 113} 0.5 ND ND
Methyiene Chloride 0.5 ND ND
trans-1,2-Dichloroethene 0.b ND ND
¢cis-1,2-Dichloroethene 0.5 ND ND
1,1-Dichloroethane .5 ND ND
Chioroform 0.5 ND ND
1,1,1-Trichloroethane (TCA) 0.5 ND ND
Carbon Tetrachlaride . 0.5 ND ND
1,2-Dichiorogethane 0.5 ND ND
Trichloroethene {TCE) 0.5 ND ND
1,2-Dichloropropane 0.5 ND ND
Bromodichloromethane 0.5 ND ND
2.Chloroethyl Viny! Ether 5 ND ND
trans-1,3-Dichloropropene 0.5 ND ND
cis-1,3-Dichlogropropene 0.5 ND ND
1,1,2-Trichloroethane 0.5 ND ND
Tetrachlorcethene (PCE) 0.5 ND ND
Dibramochloromethane 05 ND ND
Chlorobenzene 0.5 ND ND
Bromofarm 0.5 ND ND
1,1,2,2-Tetrachloroethana 0.5 ND ND
1,3-Dichlorobenzene 1 ND ND
1,4-Dichiorobenzene 1 ND ND

1 ND ND

1,2-Dichlorobenzene

MRL Method Reporting Limit
ND None Detected at or above the method regerting limit

Approved by /(@T U [Wﬁx}{/&é’ Date :)-:///V /; /f;&

o3
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Client: EMCON Associates Date Received:
Project: EMCOCN Project No. G70-38.01 Work Order #:
Arco Facility No. 8113 Sampie Matrix:

QA/QC Repeort
Continuing Calibration Summary

Inorganics
mg/L {ppm)
True Percent
Anaziyte Value Resuit Recovery
Total Qil and Grease 100. 1065. 105.

06/30/92
5J92-0788
Water

CAS
Percent
Recavery
Acceptance
Criteria

80-120

‘ 7 — -~
Approved by 7(@5 H V:’ﬁf ﬂ’ff‘%’ Date ' ) b’jé}f /2, /9;2/
;o

10



LULUIVIDIA ANALT Ak ALV R, ¥ .

Client: EMCON Associates Date Received: 06/30/92
Project: EMCON Project No. G70-38.01 Work Order #:  SJ92-0788
Arco Facility No. 6113 Sample Matrix: Water

QA/QC Report
Matrix Spike Summary
Inorganic Parameters
mag/L {ppm)

Percent Recovery
Spike Sample Spike Result Acceptance
Parameter Levei Resuit MS DMS MS DMS Criteria

Total Qil and Grease 4.0 ND 3.5 3.7 88. 83. 53-149

Approved by 7\{@% }7&// é LA Date /]_Lﬁ»f /%/};72

e

11

I ND  Naone Detected at or above the method reporting limit



Client: EMCON Associates Date Received: 06/30/92
Project: EMCON Project No. G70-38.01 Work Order #:  SJ92-0788
Arco Facility No. 6113 Sample Matrix: Water

QA/QC Report
Continuing Calibration Summary
Total Petroleum Hydrocarbons as Diesel
EPA Method 3510/0HS LUFT Method

mg/L (ppm}
Date Analyzed: 07/08/82
CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Resuit Recovery Criteria
TPH as Diesel 1.000. 907. 91. 90-110

TPH Total Petroleum Hydrocarbons

7 —_
Appraved by /)‘/@"h v-fﬁ/il L;?@-\ vate \}{/’{//y /3 /?FL——
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Client: EMCON Associates Date Received: {$6/30/92
Project: EMCON Project No. G7G-38.01 Work Order #:  S.J92-0788
Arco Facility No. 8113 Sample Matrix: Water

QA/QC Report
Surrogate Recovery Summary
Total Petroleum Hydrocarbons as Diesel
EPA Method 3510/DHS LUFT Method

Sample Name Date Analyzed Percent Recovery
) P-Terphenyl
MW-8 (65) 07/08/92 77,
MS 07:/08/32 a0.
DMS 07/08/92 a96.
Method Blank 07/08/92 86.
CAS Acceptance Criteria 55-145

Approved by ,’(%l W ”7%401/‘;{}’[/{1:: Date TL /L/ /3, ’?;Z—

13
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Client: =MCON Associates Date Received: 06/30/92
Project: EMCON Project No. G7C-38.01 Work Order #: 5J92-0788
Arco Facility No. 6113 Sample Matrix: Water
QA/QC Report
Matrix Spike/Dupiicate Matrix Spike Summary
Total Petroleum Hydrocarbons as Diesel
OHS LUFT Method
ugiL {ppb)
Date Anaiyzed: 07/08/92
Percent Recovery
Spike Sampie Spike Resuit Acceptance

Parameter Level Resuft MS DMS MS DMS Criteria
TPH as Diesel 4,440, ND 4,200, 4,290Q. g5, 97. 55-145
ND Nane Detected at or above the method reparung fimit

TPH

Totat Petroieumn Hydrocarizons

/: A —
Approved by 7{'&"7[4 V%//[ 47/&/1 Date. JC//}/ /3 /sz
v '

T4
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Client; EMCON Assaociates Date Received: 06/30/92
Project: EMCON Project No. G70-33.01 Work Order #:  5432-0788
Arco Facility No. 6113 Sample Matrix: Water
QA/QC Report
Cantinuing Calibration Summary
BTEX and TPM as Gasoline
EPA Methoas 5030/8020/DHS LUFT Method
Nanagrams
Date Analyzed:. 07/01/92
CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Criteria
Benzene 280. 239. 96. 85-115
Toluene 250. 254, 102, 856-115
Ethylbenzene 250. 2583. 101. 85-115
Total Xylenes 750. 698, 93. 85-115
TPH as Gasuaiine 2.500. 2,482, 949, 20-110
Date Anatyzed: p7/02.92
CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Criteria
Benzene 250. 263. 105. 35-115
Toluene 250. 280. 112. 85-115
Ethylbenzene 250. 280. 112. 85-115
Total Xylenes 750. 776. 103. 85-115
TPH as Gasoline 2,500. 2.611. 100, 90-110

TPH Totai Petroleum Hydrocarbons

Approved by 7(6%([/14 V+/7V"}'f}&:“_ Date jb{‘;j /3 //(;CL
7 7
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Client: EMCON Associates Date Received: 06/30/92
Project: EMCON Project No. G70-38.01 Woaork Order #:  5J92-0788
Arco Factlity No. 5113 Sample Matrix:  Water

QA/QC Report
Conunuing Calibration Summary
BTEX and TPH as Gasaline
EFA Methods 5030/8020/DHS LUFT Methed

Nanograms
Date Analyzed:  Q7/07/92
CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Resulit Regovery Criteria
Benzene 250. 248. a9, 85-115
Toluene 250. 262, 105, 86-115
Ethylbenzene 250. 260. 104, 85-116
Total Xylenes 750. 710. 95. 85-115
TPH as Gasoline 2,800, 2,331. a3. 90-110
Date Analyzed: 07/08/92
CAS
Percent
Recaovery
True Percent Acceptance
Anaiyte Value Resuit Recovery Criteria
Benzene 250, 2686. 1386, 85-115
Toluene 2580. 2886. 114. 85-115
Ethylbenzene 250. 285. 114. 85-115
Total Xylenes 750. 798, 108. 35-11%8
TPH as Gasoline 2,500. 2.325. a3. ac-110

TPH Total Petroieum Hydrocarbons

d / —_
Approved by 7@7’” 1/7{’//4&%#”712 Date -._(L///\/ './3/, /QQL
/S
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CUOLUMBIA ANALY [TCAL SERVICES, INL.

Client: EMCON Assaciates Date Heceived: 06/30/92
Praject: EMCON Project No. G70-38.01 Work Order #:  5J92-0788
Arco Facility No. 6113 Sample Matrix: VWater

QA/QC Report
Surrogate Recovery Summary
BTEX and TPH as Gasoline
EFA Methods 5030/8020/DHS LUFT Methea

Sample Mame Date Analyzed Percent Recovery
a.a,a-Trifluorotoluene

MW-2 (38) 07/01/92 1085.

MW-5 (61} 07:07/92 106.

MW-86 (66) 07:08/92 108.

MW-7 (66) 07:07/92 113.*

MW-8 (65) 07:/02/92 112,

MW-3 (67} 07/02/82 108,

FB-1 07/01/82 113.

MS 07:01/92 112.

DMS 07.01/92 112.

Methad Blank 07:/01/92 111,

Method Blank 07:02/92 103.

Method Blank 07.07/92 98.

Method Blank 07/08/92 1086.

CAS Acceptance Criteria 70-130

TPH Total Petroleum Hydracarbons
* The surrogate used on this sample was 4-Bromofluorobenzene.

ra—

Approved by K@'f’/‘l kﬂﬁffl«?//"/b/;_\ Date ‘TL/'}“J fj/! ,/?FZ
/ {
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Client: EMCCN Assoctates Date Received: 06/30/92
Project: EMCCN Project No. G70-38.01 Work Order #2 §J92-0788
Arco Factlity No. 6113 Sample Matrix: Water

QA/QC Report
Matrix SpikesDuplicate Matrix Spike Summary

BTE
EPA Methods 3030/8020
g/l ippbl
Date Analyzed: 07./01/92
Percent Recovery
Sample Spike Resuit Acceptance
Analytes Spike Level Result MS DMS MS DMS Criteria
Benzene 25. ND 26,2 25.8 105. 104. 38-150
Toluene 25. ND 27.4 271 110. 108. 46-148
Ethyibenzene 25. ND 28.6 28.2 114, 113. 32-180

ND None Detected at or above the method reporting limit

/ -
Approved by %ﬁ?’l/l/\, Pﬁ:”b’f/ﬂpﬁ;i Date L fI\/ /? /QFL
#— ‘ 7 y
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Client: EMCON Associates

Arco Facility No. 6113

Date Analyzed: O7.’O1lf92

Analyte

Chlaromethane
Vinyi Chlanae
Bromomethane
Chloroethane
Trichlorofiuoromethane {Freon 11)
1,1-Dichloroethene
Methyiene Chlaride
trans-1,2-Dichloroethene
1,1-Dichloroethane
Chilarofarm
1,1,1-Trichloroethane (TCA)
LCarbon Tetrachloride
1,2-Dichloroethane
Trichloroethene (TCE)
1,2-Dichlorooropane
Bromodichloromethane
trans-1,3-Dichloropropene
¢i/s-1,3-Dichloropropene
' 1,1,2-Trichioroethane
Tetrachloroethene (PCE}
Dibromochloromethane
Chlorobenzene
Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorgbenzene
l 1,4-Dichlorobenzene
1,2-Dichlorobenzene

D Detected

Project: EMCON Project No. G70-38.01

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repart

Date Received:

Work Order #: SJ82-
Sampie Matrix: Water

Centinuing Calibration Summary
Halogenated Volatile Organic Compounds
EPA Methods 5030601

Nanograms

True

Value Result
50 60.
50 65.
50 56.
50 5h,
50 46,
50 44.
50 48.
50 50.
50 49,
50 46,
50 50,
50 52.
50 53.
50 50,
50 51.
50 50.
50 57.
50 50.
50 50.
50 53,
50 49,
50 52.
50 44,
50 48.
50 49,
50 53.
50 52.

Percent
Recovery

120.
130.
112.
110,
92.
a8.
26,
100.
98.
a2.
1C0.
104.
106.
100.
102.
100,
114,
100.
100.
1086.
98.
104,
88.
96.
88.
106.
104,

3590

06/30/92

0788

EPA
Percent
Recovery
Acceptance
Criteria

D-183
28-163
C-144"
46-137
21-156
28-167
25-162
38-155
47-132
43-133
41-138
43-143
51-147
35-146
44-156
42-172
22178
22178
39-136
26-162
2411
38-150
13-158
8-184
7-187
42-143
D-208

/!
Approved by 7@'&” ﬁf’ﬁﬂﬂ-ﬂ%bw
/>

Date j_f.:"//L/
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Client: ZMCCN Asscciates Date Received: 06/30/32
Project: EMCOQON Project No. G70-38.01 Work Order #: 5J)92-0788
Arco Facility No. 6113 Sample Matrix: Water
QA/QC Report
Surrogate Recovery Summary
Halogenated Volatile Organic Compounds
EFA Methods 5030/601
Sampie Name Date Anaivzed Percent Recovery
4-Bromofluorobenzene

MW-8 (B85} 07/01/92 99,
MW-8 (65} MS 07/01:82 118,
Mw-8 {65) DMS 07/01:/92 123.
Method Blank 07/01:92 96.

CAS Acceptance Criteria 70-130

Date :':J!V /3#?;&,

/‘
e
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EMCON Associates
EMCON Project No. G70-38.01
Arco Facility No. 6113

Client:
Project:

QA/QC Report

EPA Methods 5030,601

-y T T

Date Received: 06/30/92
Work QOrder #: SJ92-0788
Sample Matrix: Water

Matrix Spike/Duplicate Matrix Spike Summary
Halogenated Volatile Organic Compounds

ND None Detected at or above the method reporting limit

Lol {pph)
Sample Name: MW-8 (85}
Date Analyzed: 07:/01/92
Percent Recovery
EPA
Spike Samptle Spike Resuit Acceptance

Analyte Level Resuit MSs DMS MS DMS Criteria
1,1-Dichlorpethene 10. ND 10.6 10,3 106. 103, 28-167
Trichloroethene 10. ND 10.1 10.2 101, 102, 35-146
Tetrachloroethene 10. MDD 10.0 10.3 100. 103. 26-162

Date JU‘?{/ 13; / ??Z.,

Approved by //5(‘@1'/1/1 y‘fﬁj“?}}éﬂ\
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July 13, 1892

Jim Butera

EMCON Associates

1921 Ringwood Avenue

San Jose, CA 95131

Re: ARCO #6113 - Livermore/Project #G70-38.01/5J920788
Dear Jim:

Enclosed are the results of the sample submitted to our lab on June 30, 1892. For
your reference, these analyses have been assigned our work order number K924102C.

All analyses were performed in accordance with our laboratory’s quality assurance
program. Reproduction of reports is allowed only in who!e, notin part. Results apply
only to the samples anaiyzed.

Please call if you have any questions.

Respectfully submitted,

Columbia Analytical Services, Inc. Columbia Analyticai Services, Inc.
Colin B. Elliott Lawrence J. Jacoby, Ph.D.
Senior Project Chemist Quality Assurance Coordinator
CBE/das



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: EMCON Associates Date Received: 06/30/92

Project: ARCO #6113 - Livermaore Work Order No.: K8924102C
Sample Matrix: Water '

Total Metals
pg/t (pph)
Sample Name: MwW-8 Method Blank

Lab Code: K4102-1 K4102-MB

EPA
Analyte . Method MRL
Cadmium 6010 3 ND ND
Chromium 6010 5 1,780 ND
Lead 7421 2 143 ND
Nickel 6010 20 5,100 ND
Zinc 6010 10 1,310 ND
MRL  Method Reporting Limit
ND None Detected at or above the method reporting limit

Approved by Qﬁ\ 2z Date_ 7/ / P/ 72

SXUIVERET



APPENDIX A
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client; EMCON Associates Date Received: 06/30/32
Project: ARCO #6113 - Livermore Work Order No.: K824102C
Sample Matrix: Water :

Matrix Spike/Duplicate Matrix Spike Summary

Total Metals
pa/t {ppb)
Sample Name: MW-8
Lab Code: K4102-1
Percent Recovery
Duplicate
Spiked Spiked Duplicate CAS Relative
Spike Sample Sample Sample Spiked Spiked Acceptance Percent
Analyte MRL  Level Resuit Resuit Aesult Sample  Sample Criteria Difference
Cadmium 3 50 ND 54 56 108 112 75-125 4
Chromium 5 200 1,780 2,050 1,980 NA NA 75-125 3
Lead 2 20 143 170 170 NA NA 75-125 <1
Nicke! 20 500 5,100 5,720 5,850 NA NA 75-125 2
Zinc 10 500 1,310 1,790 1,810 96 100 75-125 1
MRL Method Reporting Limit

None Detected at or above the method reporting limit
Not Applicable because of the sample matrix. Accuracy of the spike recovery value is reduced, since the
sample concentration was greater than four times the amount spiked.

=2 Z
>0

Approved by &\‘ ﬂ&-ﬂ‘ Date 7/!3 /9%

nun3
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Client:
Project:

Analyte

Cadmium
Chromium
Lead
Nickel
Zinc

ICV- Source:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EMCON Associates Date Analyzed:
ARCO #6113 - Livermore . Work Order No.:

initial Calibration Verification {ICV) Summary

Hg/L (ppb)
EPA True
Method Value Result
6010 1,250 1,260
6010 500 523
7421 98.4 104
6010 1,250 ‘ 1,260
6010 1,250 1,280

EPA ICV

= .
Approved by &m u%«ﬂf Date 7//—?/7L

07/08/22
K924102C

Percent
Recovery

101
105
105
1012
102

D060



S RGP rod@Rs

T S _aEm EE WE SN N

T Qwvislan of atlenucRichtisidCompany T.‘k Order NO ‘CTL’C— Chain Of Custody
Facill 2t rA Yy s s e o o lProiect mansges —w A~ ] T e
ly no 6,/,3 cl’dg_j{zLu I,EIZIL(O 3 ll;r:!;(::":‘al?uqotj’ W l% /e ey lnboralor‘y name
ARCO sngineer F / e C l / Telaphong-no_ Tolaphons Fak no. C . ﬁ S
Consultant name q Wzsie - AREONE Js]Lzm lcomu“anm‘p‘) VI; -U-?Z(Z cho"'""‘"[ ﬁlféjfé 3 C «f: | Contract number
EMcoN 445( Y/ ATES E’:ﬁ:ﬂ:m ,_)-2_/77
Maitrin Preservation - v L] . | method of shipmgnt —
; L= e | ; 53| B BN P lel
a | § 8 H RIS HE IR § g8 Pt YL
2 ¢ § | Soi |water | Ower [ 1z Acid £ é = E gl] G| 2 é} g e il'il 3 ; P [ecer
HERR a | & |B%|Bs|espmse|ed) ¥ g |z a3 —
- Special delactoon
wert—— WK | X HEN a4 mpe] | X S o I N N O e st
pw 2f3el) 2 | 2 Gxsguse t X | o | )| el Hblo
e e e e el ] B P YIS B A RN R R D
{FLE: G e 220 N B T | Mo Jamprel  fX O f | Y R N Y O P ==
o 5(G(]) 34| 2 b-3292 o L S . ’E’ /
uu C(64) 54| T G-305q 1015 X - B Apvivia
e (1) ) BN I I N G-30llooo | [ X] < e
(e s K6 L2457 1zno| | X Xl | x g/om! vz
v - B R v e e e e el AN Rl - B ascd A -
!»ll,iﬂ(g:a IS'IM i o ) lo- z‘llr'{z 134" mwf}gr‘ H E
19 T - m. I I I A It R R T - z‘ ?0 P2 , Va‘ ‘
g3l _||e¥] L Cachics W TN TN 10N N N O S O O |z citev qlass A
e f
— - A
M } z | | A2 ‘ . X — o _ 5.5%0\
w6 Y 2 PP 162947 puo | | | X —7772?._.,(’3 '
] - — | ANty S | &312-07%
: : / HNP, 6_32?1 !E f.! (7)* L L Turnaround lime J
Ftlwlly Rush
Condition of aample: D‘( Temparalure rocalvs CDDL ! Business Day
Relinquished by sampler Date 7777 Vime {Received by T . H"':‘im“ .
eoee. Paly (o3¢ G2 143y /{JV L3742y ot
_|Relinquishea by  Date T 7777 Time | Receivea by T Expadited
7| § Business Days
<] Relinquished by Date B " Tune | Rpcergall by laigratary Date Time tandar
:D' . i /";A [7/{ /{2 D730 ?0 Bus‘lrc:ess Days
) - = |

Distubulion: White copy — Laboratary; Canary copy — ARCO Envionmantal Engineering; Pink copy - Considiant

APPC-3292 (2-91)



) -EE NS g N EE N S .

[ 7\  WATER SAMPLE FIELD DATA SHEET ™|
@ PROJECT NO: _(& 7 25 o SAMPLEID: M -
EMCON PURGED BY: L ‘24‘”* CUENTNAME: _r+idce (il .
SAMPLED BY: ~ LOCATION: _7B3$" = Shenleu 13/
] La Ve enge o ("--j‘u
TYPE: @Ground Water __<__ Surface Water Treatment Effluent ____.. Other
CASING DIAMETER (inches): 2_. a__ 4____ 45 6—  Other
CASING ELEVATION (feet/MSL) : Al VOLUME INCASING (gal): & 1=
DEPTH TO WATER (feet): __ =3 55 CALCULATED PURGE (gal): G+ 77
DEPTH OF WELL (fest): __“4-%C _ ACTUAL PURGE VOL (gal): _Z2¢& m/
DATE PURGED: 22957 Start(2400H) — 1325 End(2400Hr) __32 7
i
DATE SAMPLED: MA Start (2400 Hr) M1 End (2400 Hr) __//A
TIME VCLUME pH E.C. TEMPERATURE CCLCOR TURBIDITY
(2400 Hr) (gal.) {units; {iumhos/cm € 25° C} A {visual) (visual)
1R o~ 250 M (o=t €S L% T Brown the o un!
D. C. (ppmy}: Ml ODOCR: AL Al
{COBALTO-100)  (NTU Q- 200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1) : £l
BURGING EQUIPMENT SAMPLING EQUIPMENT
— 2" Blaader PUmp -3— Bailer (Teflon®) —aem  2* Bladder Pump e Bailor {Teflon®)
e Cgnirifugal Pump —  Bailer (PVC) —= DDL Samplor - Bailer (Slainless Staei)
—_— Submersible Pump . Bailer {Stainlass Steel} = Dpper —  Submersible Pump
e Well Wizard™ — Dadicated — Wall Wizarg™ N — Dedicated
Other: Other:
WELL INTEGRITY : Secd LOCK #: S¢S
REMARKS : Wwetl ried an I:gg-&\- oo | e
Cloeme  beclc Lo Lol et 1R i Afe l.t}-‘-'r.hr;.r/'. -~
Cams beclc Ao svetl O C._.z30. G2 12 & S
AIC e o e, oo Als Ceovnnlic S ooy
= [
Meter Calibration: Date: 9"-—'1 Time: Meter Seriai #: __ < 17 Temperature °F;
{ EC 1000 / Y (D Y(pH7 / ) (pH 10 / ) (pH 4 f___ )
Location of previous caiibration: i -7
———r . S - A] d
Signature: e '"'L‘R - Reviewed By: — 7 Paae { o




[/~  WATER SAMPLE FiELD DATA SHEET ' 2*%')
@ PROJECT NG: S 70 2% o SAMPLE ID: Miw -2 [ 22)

EMCON PURGED BY: L Rard CLIENTNAME: _s32¢0 Gy/3
SAMPLED BY: AN v LOCATION: 7% 5~ (2 Shaulews Rlu
Jtwe rie e Cod

TYPE: Ground Water _< Surface Water Treatment Effluent Cther
CASING DIAMETER (inches): Z2>X_ 3 4 45 6—  Other

CASING ELEVATION (feet/MSL) : At/ VOLUME IN CASING (gal.): oY -3
DEPTH TO WATER (feet): 27 7 CALCULATED PURGE (gal): C =76
DEPTH OF WELL (feet): 3T 6O _ ACTUAL PURGE VOL. (gal): —=fzccx !Saui
DATE PURGED: L2292 Stan(ed00Hn 1O 1 End(2400Hy _L1o2
DATE SAMPLED: (¢ "Z5-92  Stan (2400 Hy) 3O End (2400 Hr)
TIME VOLUME pH EC. TEMPERATURE COLOR TURBIDITY
12400 Hr) _ (gat.) {units) {umhcs/iem@ 25° C) (°F) (visual) (visuai)
N 2 el | JL oS s Brown  lbeeo o
f] gt,’-‘ azécrm;.ﬁ_;:‘;\— &5—0 ’ f:j‘?f -)L.g‘ % ’Schg,l l'LQCA_L.‘—{L_{
?ﬁié—
D. O. (ppmy): vl ODOR: _ X0 AlE L9 ¢ L1340
(COBALT0-100)  (NTU G- 200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1) : A
BUBGING EQUIPMENT SAMPLING EQUIPMENT
—— 2° Bladdat Pump ~—— Bailer (Teflon®) —— 2*Bladdar Pump = Bailer (Teflon®)
—  Cantrifugal Fump e Bailor (PVC) ——— DDL Sampier w—  Bailer (Stainiess Staei)
———  Submersible Pump e Bailar (Stainless Steel) = Dipper e Submersidle Pump
—  Wall Wizarg™ —— Dedicated — Well Wizard™ —— Daciicatad
Other: Cther:
WELL INTEGRITY : Sccd LOCK #: 3259

el \qu-ecL_ GC’L’-’:/ g (o e e Hp <

REMARKS :
Carmx e 15 Gt Peil e
- : .

Meter Calibration: Date: _& - S5-127 Time: (GH% Meter Serial # ___ 11 Temperature °F: _7<!-{

(EC1000./C22/ tose Y (DI S vy (pH7 G G727 2o ) (pH10 T 95 /1 2ey (pH4_&7____J

LLocation of previous caiibration:

\-_..:;‘:-'.A_.{_,ﬂ-:_-..._ éo__/:t-&\ \/773‘ Pane _Z f 67‘

Raviewar Ry

Signature:



=\  WATER SAMPLE FIELD DATA SHEET '™ *%'
@ PROJECT NO: _ & 7c 33 ol SAMPLE ID: A - 3
EMCON PURGED BY: L-2AT CLIENT NAME: 3vce ¢i13
ABSOCIATES 7
SAMPLED BY: ~ LOCATION: 755 & Shemiens (3
b ver viore ¢ -
TYPE: Ground Water __X Surface Water Treatment Effluent Other
CASING DIAMETER (inches): Z_-_ 3__ 4___ 45 6—_ Other
CASING ELEVATION (feet/MSL) : ALK VOLUME INCASING (gal): __C-CG 3.
DEPTH TO WATER (feet) : 35 7C CALCULATED PURGE (gal): _C - 3~
DEPTH OF WELL (feet): — 2 1 ACTUAL PURGE VOL. (gal): .00 gﬁud
DATE PURGED: _ (227" 7 Start (2400 Hr) %= End (2400Hp) _1=cS
DATE SAMPLED: Start (2400 Hf) e End (2400 Hr)
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
(2400 Hr) (gal) (units) _  (umhos/em@ 26° C) (°F) (visual) fvisual)
MNC _ENCOEH UoLuais  Foll
N A VA P ¢ ULL/” ———
v ~y, —— .
\,_/ SHILE ol RETDIN S " i
D. . (ppm): LI QDOR: A Al
(COBALTO-100)  (NTU 0- 200}
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1) : Ay
PURGING EQUIPMENT SAMPLING EQUIPMENT
— 2" Blaader Pump J- Bailer (Teflon®) — 2" Bladder Pump —  Railat {Taflone)
—— Centritugal Pump =tk Baisr (PVC) e DDL Sampler e Bailar (Stainiess Steal)
—— Submersible Pump = Bailer (Stainlass Stesi) —w—e— Dlpper e Submersible Pump
— Wall Wizard™ wm  Deodicated — Well Wizargn IU A —_—  Declicated
Other: Other:
WELL INTEGRITY : Grcd LOCK#: 3. 237
REMARKS v & u/!-f(l__Or\ Can\" Heleo- 1) Yo €S at Crl:,',')fr‘a\ 2% nl
S o beCln Lo ol ct 133040 S Ay Pel e, e

Carté poack o Wil o G-2w-G>5  ed 1715 4%
AO e heer e 2 Al e le e (e CAY T
=3 1

Meter Calibration: Oate: "=~ Z1-°2  Time: Mater Serial #: __ =" ' Temperature °F:
( EC 1000 / ) (D! Y(pH7 /) (pH10 ! Y{pH4 / )
Location of previous caiibration: M 2
. r el "‘/" k] b
Signature: —_— Reviewed By: ——£22 Page 2 of 7
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( /@ WATER SAMPLE FiELD DATA SHEET ™%
u PROJECT NC: & - 3%5-C/ SAMPLEID: MW-4
EMCON  pygsepsy: __ L. KATH CUENTNaME: _Aricc &1/3
SAMPLED BY: LOCATICN: 2‘85’ E Siaitleys A
- vebe ve Cp
TYPE: Ground Water X Surface Water Treatment Effluent Other.
CASING DIAMETER (inches): Z..X L 4 45 6. OCther
. —
CASING ELEVATION (feet/MSL) ; Mis VOLUME IN CASING (gal.): LA/
DEPTH TO WATER (feet) : pEY CALCULATED PURGE (gal.):
DESTH OF WELL (feet): _ & 7 C ACTUAL PURGE VOL (gal): —
patzeureery __©727-9C  qugacony — M/ End(eacony _fohs
DATE SAMPLED: LA Start (2400 Hr) End (2400 Hr)
TIME VOLUME pH EC. TEMPERATURE  COLOR Tﬁnaxmw
(2400 Hr) (gat) (units) .  (wmhosicm@ 25° C) (°F} (visuai) (visuai)
—~._well pry T
— Mo SErd PLS
D. O. (ppmi: VA oDCH: AA AA M4
(CCBALT 0 - 100} (NTU 0 - 200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1) MA |
PURGING EQUIPMENT L A
—— 2" Bladdar Pump = Bailer (Teflon®) —— 2* Bladdar Pump — Bailat {Taflon®)
—  Cenfrifugal Pump —  Bailar (PVC} — ODL Sampler —— Bailer (Stainiess Steai)
= Submersibla Pump = Bailer (Stainiass Stael) = Qlpper ——— Submersible Pump
Cther: — Other:
WELL INTEGRITY : 7112 Lock#: 3&5F
REMARKS :
Meter Calibration: Date: ________ _  Time: Mater Seriat #: Temperature °F:
( EC 1000 / } (o y(pH7 / ) {(pH 10 / Y{pH 4 e )
Location of previous calibration: )
- . k?‘ -J_,_: -
. ‘. .-‘_. Lo T [ JC I I . RO ‘.../’/j Mama ¥4 .z =

A e mbs v




X_  Surface Water

-
[ 4o\  WATER SAMPLE FIELD DATA SHEET ™ **
@ PROJECT NO: _ B 7c 35| SAMPLEID: _ iw-5 ( 5;)
EMCON PURGED BY: L 2 ATk CLENTNAME: _A¥co G ud
SAMPLED BY: L. 24T - LOCATION: 755 & slealew A

biuermore ¢

TYPE: Ground Water Treatment Effiuent Cther.
CASING DIAMETER (inches): Z__  3__. 4.  45__ 6— Other
CASING ELEVATION (feet/MSL) : ALr VOLUME INCASING (gal.): 7.Sc
DEPTH OF WELL (feet) : 2 .60 ACTUAL PURGE VOL (gal): 20 .0C
DATE PURGED: -2c-9 'C' Start (2400 Hr) 1S3 End (2400 Hr) L= 2
DATE SAMPLED: C-30792 gan (2400 Hr) [fimi End (2400 HI) e —
TIME VOLUME pH ELC. TEMPERATURE COLOR TURBIDITY
(2490 Hr) (gal.) (units) (pmhos/icm@ 25° C) P (visual) (visusi)
s 7 it 102 9.5 BZown g v
Nz [ & G 55 & 7 70 Répiy Moo,
i 25 2o (o 5C G (-9 (a B~ |_LCr'u'..;f
()37 ERSer—— e Prigd ol Qs ol T
H ey @/‘-‘-;Fﬂ‘—m’;& CJ 55 C{ C:(.:: (cgb_-_ 56’?0 b ”‘QC-( L/k/
B. O. (ppm): MR ODCE: < "L!'" 27 S ANf7 AK
{ (CCBALTO0-100) {(NTUC- 200}
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1): a4
PUBRGING EQUIPMENT SAMPLING EQUIPMENT
— 2* Bladder PUmp — Bailer (Teflon®) — 2" Bladder Pump --!’-: Bailer (Teflon®)
——— Cengitugal Pump — Bailer (PVC) —— DDL Sampler ~—— Bailer (Stsiniess Steal)
—-2s Submessible Pump - Bailer (Staintess Stes!) = Dipper — Submersible Pump
— Well Wizard™ e Dedicated —  Well Wizargm™ — Deadicated
Othar: Other:
WELL INTEGRITY : 2 z‘-OfL LOCK#: 5 25
; < \ . _" - (" - * ' . i -
REMARKS : we VW Pred oL Se ety o b (22 HE<
Meter Catibration: Date: @ ~3¢°%Z  Time: Meter Serial #: __< (¢/ Temperature °F:
( EC 1000 / )y (D Y(pHT / } (pH 10 / ) (pH4 / )
Location of previous calibration: P T/
2 -7 /"" 4 —
~—— : . S 7—§'%-— . VA
Signature: “i TEE - N F = Reviewed Bv: / Page 5 o 7
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[ 4o\ WATER SAMPLE FIELD DATA SHEET "*°)
@ PROJECT NO: _G 70 25 ¢ SAMPLE iD: mw -G (6e)
EMCON PURGED BY: L -RATH CUENTNAME: __ AR (O G il
SAMPLED BY: L RarH LOCATION: _ 7585 £ ste ulew BI
_ Liwverrord. T
TYPE: Ground Water _X__ Surface Water Treatment Effluent Cther.
CASING DIAMETER (inches): 2__ 3— 4 _ 4.5 6. Other
CASING ELEVATION (feet/MSL) : NI VOLUME IN CASING (gal.): 11538
DEPTH TO WATER (feet) : N 7 CALCULATED PURGE (gal.): £2.5=2
DATE PURGED: (.;: “2e -5 Start (2400 Hr) o1 2 End (2400 HY) /0<%
DATESAMPLED: _ &0 - B 82 san(2400Hy) 1S & ST End (2400Hy) _(Q ST
TIME VOLUME pH EC. TEMPERATURE CCLOR TURBIDITY
{2400 Hr) (gal.) {units) (nmhos/cm@ 25° C) R (visual) {visual)
I3 7% G2 99 (-7 2 13 2ot Hotivy/
oy 2 2 2.5 o Fo — S 3 GG 5 égmwm \'LGC{U{\,’
fey 3 3525 . (] X (e (oG G A flo wn ey
Ta-A® L7 0C C.G3 — G 5 eG-2 RCnian [Lee, nd
Jr et 2 P GCZ 7?@_ C;?'b"of 5'{{0&4'/} ”‘f’&tu\f‘
D. O. (ppm): VLS CDOR: float AR A
(COBALT0-100)  (NTU 0-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1); N"Z
BURGING EQUIPMENT SAMPLING EQUIPMENT
— 2' Bladdar Pump e Bailer (Taflan®) —— 2° Blagder Pump X Bailer (Taflon®)
—  Centrifugal Pump — Bailer (PVC) —  DDL Sampler w—  Bailer (Slainless Stoel)
—X Submersitie Pump == Bailer (Stainiess Steel) —— Dipper —  Submeisible Pump
— Weil Wizarg™ —e Dodicated — Well Wizard™ = Deodicated
Othar: Othet:
WELL INTEGRITY : elate ¢ Locks: 3257
REMARKS :
Mater Calibration: Date: (» -2 c-<> Time: Mater Sarial #: —uay Temperature °F:
{ EC 1000 / ) (DI Y(pH 7 /I )Y{(pH10 / Y{pH 4 f_ )
Location of previous catibration: vty =7
— . LD/ N7 )1 . -
Sianature: NI e A Reviewed Rv: Z Pana e N~ 9




[ o\  WATER SAMPLE FIELD DATA SHEET ™|
@l PROJECT NO: _&@70 3% o SAMPLED: -7 { &G
EMCON PURGED BY: L KATH CLENTNAME _-E2co 6 R
SAMPLED BY: L AT LOCATION: _ 755 = St qles &1
] Livermore. <4
TYPE: Ground Water X Surface Water ___  Treatment Effluent Other
CASING DIAMETER (inches): 2.__ S 4_2< 45 __ 6.—  Other
CASING ELEVATION (feet/MSL) : P VOLUME INCASING (gal): __ 1185
DEPTH TO WATER (feet): L 85 CALCULATED PURGE (gal): 2 7. 4=
DEPTH OF WELL (feet): &7 70 ACTUAL PURGE VOL (gal): . =5-0C
-
DATEPURGED: __ G- 309 Stat(2400H) Q525" End(2400Hy) _C 55 3
pATESAMPLED: & "3C-92  gan(oaoomny —LOCCD End (2400 Hr)
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
(2400 Hr) (gal.) {units) {(tmhos/em@ 25° C) *FH (visual) fvisual)
o5 RE | Z.cc (po it G oo 7| Ao win er o)
&G 25 2+ a0 G 2% K7 (-G By Lo o
DG U7 3¢.co (oY 5 5% %2 PR ccn Mot
~e s R e el Pried e L5 qal ’
)"-_C' e e s
Lco LnEE (4G % 49 B -4 RLotn e v/
7 -
D. C. {ppm); K ODOR: Noare N .4
(COBALTO0-100)  (NTUQ- 200}
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1) : N
BURGING EQUIPMENT SAMPLING EQUIPMENT
—— 2 Bladder Pump e Bailer (TofloN®) —— 2* Bladder Pump —= Balier (Teflon®)
— Cantrifugal Pump — Bailer (PVC) — DDL Sampler ————  Bailer (Stainiess Stoei)
= Submersible Pump  ——- Bailer (Stainiess Stesl) —— Dipper ~—— Submersible Pump
— Well Wizarg™ — Dadicated — Well Wizarg™ — Dpdicatea
Qther: Other:
WELL INTEGRITY: Geod Lock#: =259
HEMAHKS : ‘/\-fJ £ 1 { O-f’ ff\ [oX 3 L L‘I' ‘.\—— _":_:ﬁ ’ [or] {'— O cf ‘:‘_2_. H(S
Meater Calibration: Data: M Time: _Q_‘LLQ_ Meter Serial # < <!/ Temperaturs °F: _L‘S"
(EC 1000 X X8/ /cec ) (DI 2.2y (pHT7 _E Gg/ _T=c) (pH10 L0e&/ 0 on ) (pH4 L O &y }
Location of pravious calibration:
. ) <D " =
Signature: S S Reviewed Bv: O paga 7 of T
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[ @ WATER SAMPLE FIELD DATA SHEET ™ 2|

PROJECT NO: _ h7¢: 35 o SAMPLE ID:; Mmw-% (G5
EMCON PURGED BY: L_@ATH CLUENTNAME _3¥2co G itz
SAMPLED BY: L RaTi LOCATION: 7% 5™ = Slanley Hf

Livir e ~_ €

TYPE: Ground Water 5% Sun‘ac:é Water Traatment Effluent Other
CASING DIAMETER (inches): 2____ 3 4__= 4.5 6 Cther

CASING ELEVATION (feéUMSL): AL VOLUME IN CASING (gal.): Iin o Gl
DEPTH TO WATER (feet): 22 =iz CALCULATED PURGE (gal): _3.3.07
DEFTH OF WELL (feet) : £6. 6O . ACTUAL PURGE VOL (gal): 20 OO0

DATE PURGED: _E-279-972 Start (2400 HY) .55 End(2400Hr) 1 22©
~
DATE SAMPLED: __(0- 29572 Start (2400 Hr) 1242 End{(2400Hr) ——

TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
{2400 Hr) (gal.) {units) {xmhosioan@ 25° C) °F {visuai) {visuai)

‘2o i 78 G SO G 77 REc vn leciwn!
V2 72 Z—- _é ZZ___ & s H (s G © _@'Q(}L-‘i’\ u—é'r{ Y,
|7 2o Ev——— e A Drnied C{"l" Se ‘%qf . I

12— f?vechar»;f_ G =25 % 25 Gl 2 Piren !lﬁ;:uf

D. O. (ppmy: AL oboR: __Sheht At A0
(COBALTO-100)  (NTU 0 - 200)

FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1) : AL

BUBGING EQUIPMENT SAMPLING EQUIPMENT
—  2* Bladdar Pump a—— Bailer (Toflon®) = 2" Blagdar Pump Bailer {Teflon®)
- Contifugat Pump —  Baiier (FVC) —— DDL Sampier
——es  Submarsible Pump ——  Bailor (Stainioss Steei) —  Dipper

Other: — Other:

Bailer (Stainiess Slesl)
Submersible Pump
Dedicatea

1Tk

WELL INTEGRITY : S oo é LOCK # - 229

weil Pried at Toec| alb (220445
bveke,” e wevad Sty o 2V eriaded wyfled G2 cnd  Stepdid bt
Cleconen ook Sile i / v -

S

REMARKS :

Meter Calibration: Date: _& 25 -52 Time: Meter Serial #: __ S/ Temperatura °F:

( EC 1000 / ) (DI ) (pH 7 /e )(pH10 / Y(pH4

———

/

)

Location of previous calibration: L b - 2

—_ 1

)7

. ra n P A—
— e S g

: Var
Page 9 of /

Signature: Reviewed By:




[ @/‘\ WATER SAMPLE FIELD DATA SHEET ™ 2%

PROJECT NO: 70 3% o SAMPLE ID: M e =9 ( (s 7_)
EMCON PURGED BY: L 2aTH CLIENTNAME: _ 14+2¢0o  Gii3
SAMPLED BY: L. RATH LOCATION: _ 755 £ Slenleu 13/
Ll W PG R g

TYPE: Ground Water _°~__  Surface Water Treatment Effluent Other
CASING DIAMETER (inches): g a___ 4 _< 45 6. Other

SEN_ NN NN SN G BN G0 NN NN GND SOR BN GHN NN BB BN OB G W

CASING ELEVATION (feet/MSL) : A VOLUME IN CASING  (gal): 1. Gl
DEPTH TO WATER (feet) : S5c-3¢ CALCULATED PURGE (gai): __2 & 09
DEPTH OF WELL (feet) : €% co__  ACTUAL PURGE VOL. (gal): __5C. O
DATEPURGED: _ G-27-9 % Start (2400Hr) 293 _ End (2400 Hr) <125
DATESAMPLED: __C2-Z5-% L. Start (2400 Hr) —'52 5 End (2400H) —_——
TIME VOLUME PH EC. TEMPERATURE  COLOR TURBIDITY
(2400 Hr) (gal.} (units} (umhos/em @ 25° C) ("R (visual) (visuai)
R Tl (5 & A (3.5 i Hecoy -
1=l 23.5C C- 35 F56 ¢ 5.8 B roiin Heco v
{414 2524 C =77 B (o~ 7 Browa e o vt
Il ! “ 7 e (g-‘_{& (’?SCJ G‘J—'q 6'/0““\ V—é_:c_m_.;:_
Vi) 207 it vweetl PDrled ct 50 g i ot iy *ES )
D. O. (ppm): AL ODOR: Ao E AR AHE
(COBALTO0-100)  (NTU G- 200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1): AL
BUBGING EQUIPMENT SAMPLING EQUIPMENT
—— 2" Blagder Pump —— Bailer (Taflon®) —— 2" Bladder Pump 2= Bailar (Toflon®)
—_— Cantrifugal Pump — Bailer (PVC) =mee DOL Sampier —— Bailer (Stainiess Staal)
—X- Submersible Fump === Bailer (Stainiass Staai) —~—— Dipper —— Submersible Pump
— Wall Wizarg™ —— Dedicatad — Well Wizaram —  Oecicated
Other: ‘ Cthee:
WELL INTEGRITY : 900 d LOCK#: 3525 9
REMARKS : well Ored et 5C gl ab 't1257 HRS.
Loy Vot £ (=, T e O rolcd TUep A, b
“z € LA pream (234" &E’Ck&."hf G "f‘-[ ¥ 37 (; 5. el l%rcwﬂ H—G‘.&lu\j
Meter Calibration: Date: ¢ 25-%7  Time: ____ Meter Serial #: __ /i< Temperature °F: ____
( EC 1000 / ) (O1 Y(pH7 / ) (pH 10 / Y (pH 4 / )
Location of previous calibration: L v - T
, . _ —_
[— 7 i, 7 : % ) C
Signature: — e e Reviewed By: J/ Page 7 ot 7




m\
aeon

ASSOCIATES
Consuit in Wast
Maragament and | Date July 30. 1992

Environmental Gontrol
: Project G70-38.01

To:

Mr. Joel Coffman

RESNA/ Applied Geosystems

3315 Almaden Expressway, Suite 34
San Jose, California 35118

We are enclosing:

Copies - Description
1 Depth To Water/Floating Product Survey Resuits

July 1992 monthly water level survey, ARCO

station 6113, 785 East Stanley Blvd., Livermore, CA

For your: X Information Sent by: X Mail

Comments:

Monthlv water level data for the above mentioned site are attached. Please

call if vou have any questions; (408) 453-2266.

Jim Butera (78

Reviewed by:

LndC Iz

H{:}bert Porter, Senior Project
Engineer.

1938 Junction Avenue, San Jose, California 95131-2102, (408) 453-0719. Fax (408} 453-0452

&



FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY

PROJECT # : G70-38.01 STATION ADDRESS : 785 East Stanley Blvd. Livermore DATE: 3 nga
ARCO STATION #: 6113 FELD TECHNICIAN: & o b Se ha=e=rre pAY: “TOESIDAY
Well Well Locking FIRST SECOND | DEPTHTO| FLOATING WELL )

DTW WELL Box Lid Well | DEPTH TO| DEPTH TO | FLOATING} PRODUCT | TOTAL

Order D Seal | Secure | Gasket | Lock Cap WATER WATER | PRODUCT |[THICKNESS! DEPTH COMMENTS
(leet) {feet) (feet) (fest) {teet)

1 | MW-2 | Do |Gy |ues 13253 |Fre 5824 |59 36 | o | oo 35,4

2 | MW-3 [Fue lyes {ges 3269 (K, [27.0¢ (ao< | i3 {0 [ 29

3 | MW-8 |Fue | g [Yes 3287 Eue [5529 [SS39 [ toD | ND 466

4 | MW |Fur bes |uee P25 |Eos [TRY [ORY [ 000D MDD @?ﬁp

5 | MW-9 [Fipe |res [ges | 5267 | A [59.S3 1S53 |00 oD 4.0

6 | MW-7 [7.5¢ |Ueq [ues 3259 | Fos| 34 66159 Lo o D [ D |63 F

7 | MW-6 [Cipgliqes | 9es |22 Fow|Sd s [Sdes | 130 | B |34

8 | Mw-5 [vig|bes Tues 9265 | Fove |59 T2 1852 1000 oD |eog

9 | MW-4 |vipe | ies Jyes [$989 [T | Doy 1Dy [yod [papd (263

SURVEY POINTS ARE TOP OF WELL CASINGS

Page 1 of 1




)

ASSQCIATES
Consutants in Wastes

Management and . Date SeDt 01 3 1992
Enviropmental Canirol
Project G70-38.01

To:
Mr. Joel Cotfman
RESNA/ Applied Geosystems

3315 Almaden Expressway. Suite 34
San Jose, California 95118

We are enclosing:

Copies Description
1 Depth To Water/Floating Product Survey Results
August 1992 monthly water level survey, ARCO
station 6113, 785 East Stanley Blvd., Livermore, CA

For your: X Information Sent by: X Mail
Comments:
Monthly water leve!l data for the above mention ite ar. ched. PI
il if have. an jons: {4 453-22686.

Jim Butera
Reviewed by:
lﬁoben Porter, Senior Project
Engineer.
1938 Junction Avenue, San Jose. California 85131-2102, {408) 453-0719, Fax {408) 453-0452 é’o



FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY

PROJECT #: G70-38.01 STATION ADDRESS : 785 East Stanley Blvd. Livermore DATE : g’él 6 C]Z
ARCO STATION #: 6113 FIELD TECHNICIAN : @5\‘(L§_@, MALERAE N2 pav: v
Wall Well Locking FIRST SECOND | DEPTHTO! FLOATING WELL ;
DTwW WELL Box Lid Well | DEPTHTO| DEPTH TO| FLOATING | PRODUCT | TOTAL
Ordor ID Seal | Secure | Gasket | Lock Cap WATER WATER | PRODUCT |THICKNESS| DEPTH COMMENTS
{feat) {feat) {feat) {feet) (feat)

MW-2 [C0E [veS laws|3259 | bes | S84 135 26 | o D | IR0 |3PL | -
MW-3 [\ P8 [ues liovr |328 |es |70 8 | 320320 (N D |59 | —
MW-B |,z o 165\ gt 52 ve s | L6 F00a. a8 |2 O (M 0 1464 | —
Mw-1C o lues oot | e [T oD o dae | -
Mw-g |riwe [es | SwE|d|ues |Logp | LoL|P0 ko 6ol —
MW-7 [0 | mes | 244 | Q0 |G Lo P | woD gz —
MW-s 1 (el 93 |06 Jhes [24S [14S o p [v 2 Jez 4| —
Mw-s_| o] yes 6 [ |ues (D69 1 Bl mp [rop [t d | —
MW-4 [ [ues | Enf |ez5|ues *[) K'< . L"f b D ND 2472 |~

0 [ |N o s (W N =

SURVEY POINTS ARE TOP OF WELL CASINGS

Page 1 of 1



APPENDIX F

WELLHEAD AIR FLOW CHARACTERISTICS



Data from "VAPOR WELL VW-1"

100 N O A A O
y=5.213 " x*0.5826 R =0.97
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— |
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Data from "VAPOR WELL VW-1"
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Data from "VAPOR WELL MW-5"

100
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Data from "VAPOR WELL MW-5"

100 .

90
80 ’/
70 /‘

y =4.1309 * x°0.6518 R = 0.99

60
50
40
30
20 L
10 -

0
0 10 20 30 40 50 60 70 80 90 100

VACUUM ("wc)

@ AIR FLOW (SCF)

AIR FLOW (SCFM)




Data from "VAPOR WELL VW-2"

100 L] I ] L] 4 1 ] I L] L L j L ¥ L] 1
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Data from "VAPOR WELL VWw-2"
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APPENDIX G

CHAIN OF CUSTODY FORMS
and LABORATORY ANALYTICAL REPORTS
OF SOIL AND AIR SAMPLES



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

(415) 364-9600 « FAX (415) 364-9233 RECE!VED
RESNA 11392
3315 Almaden Expwy., Suite 34 2
San Jose, CA 95118 AN
Attention: Joel Coffman e
Project: ARCO 6113, Livermore
Enclosed are the results from 13 soil samples received at Sequoia Analytical on June 9, 1992

The requested analyses are listed below:
SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
2062796 Soll, $-10.5-B5 6/8/92 EPA 5030/8015/8020
2062797 Soil, $-20.5-B5 6/8/92 EPA 5030/8015/8020
2062798 Soil, $-30.5-B5 6/8/92 EPA 5030/8015,/8020
2062799 Soil, $-40.5-B5 6/8/92 EPA 5030/8015,/8020
2062800 Soll, $-50.5-B5 6/8/92 EPA 5030,/8015,/8020
2062801 TCLP Extract of Scil, SB-10-B10 6/8/92 Cd, Cr, Pb, Ni, Zn

EPA 3550,/8015

EPA 5030,/8015,/8020

EPA 8240

SM 5520 E&F (Gravimetric)
2062802 Soil, $-20-B10 6/8/92 EPA 3550/8015

EPA 5030/8015/8020

SM 5520 E&F (Gravimetric)
2062803 Soil, $-30-B10 6/8/92 EPA 3550/8015

EPA 5030/8015/8020

SM 5520 E&F (Gravimetric)
2062804 Soil, $-45-B10 6/8/92 EPA 3550/8015

EPA 5030/8015,/8020

SM 5520 E&F (Gravimetric)
2062805 TCLP Extract of Soil, SB-55-B10 6/8/92 Cd, Cr, Pb, Ni, Zn

EPA 3550/8015

EPA 5030/8015,/8020

EPA 8240

SM 5520 E&F (Gravimetric)

2062796.RES <1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive s Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

2063361 Soil, 5-55.5-B5 6/8/92 Particle Size Distribution
by Weight

2063362 Soil, 5-60.5-B5 6/8/92 Particle Size Distribution
by Weight

2063363 Soil, 5-63.5-B5 6/8/92 Particle Size Distribution
by Weight

Please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you
on this project.

Very truly yours,
SEQUOIA ANALYTICAL

rlLWhW‘/

roject Manager

2062796.RES <2>



880 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

@ SEQUOIA ANALYTICAL
\ * 4

ok

‘Client Project ID:  ARCO 6113, Livermore

£:3315 Almaden Expwy., Suite 34 Matrix Descript: ~ Soil
#8an Jose, CA 95118 Analysis Method: EPA 5030,/8015/8020

“Attention: Joel Coffman First Sample #

Sampled:
Received:

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Jun 8, 199
Jun 9, 1992
Jun 17, 1892
Jun 26, 1992

Sampie Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mga/kg mg/kg mg/kg mg/kg
{ppm) (ppm) (Ppm} (ppm) {ppm)
206-2796 5-10.5-B5 N.D. N.D. N.D. N.D. N.D.
206-2800 $-50.5-B5 N.D. 0012 N.D. N.D. N.D.
206-2801 $-10-B10 N.D. N.D. N.D. N.D. N.D.
206-2802 5-20-B10 N.D. N.D. N.D. N.D. N.D.
206-2803 $-30-810 N.D. N.D. N.D. N.D. N.D.
206-2804 5-45-B10 N.D. N.D. N.D. N.D. N.D.
206-2805 5-55-B10 N.D. N.D. N.D. N.D. N.D.
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

Low to Medium Bailing Paint Hydrocarbons are quantitated against a gasotine standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

N a (/«l/
rig¢lLee
roject Manager

2062796.RES <1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 84063
(415) 364-3600 « FAX (415) 364-9233

#RESNA Client Project ID:  ARCO 6113, Livermore Sampled: Jun 8, 1992
3315 Almaden Expwy., Suite 3¢ Matrix Descript:  Soll Received:  Jun 9, 1992
- San Jose, CA 95118 Analysis Method: EPA 5030/8015,/8020 Analyzed: Jun 22, 1992
#Attention: Joel Coffm First Sample #: ~Reported:

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) (ppm) (ppm) {ppm) (ppm)
206-2797 8-20.5-B5 1,200 1.4 2.0 13 67
206-2799 5-40.5-B5 230 17 32 14 180
Detection Limits: 100 0.50 0.50 0.50 0.50

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of datection. Because matrix effects and for other factors
required additionai sample dilution, detection limits for this sample have been raised.

SEQUOIA ANALYTICAL

2062796.RES <2>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

Cliert Project ID:  ARCO 6113, Livermore
Matrix Descript: ~ Saoil

Analysis Method: EPA 5030/8015/8020
JFirst Sample #

315 Almaden Expwy., Suite 34
an Jose, CA 95118

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) (ppm) {(ppm) (ppm) (ppm)
206-2798 §-30.5-B5 150 1.1 0.30 1.1 6.0
Detection Limits: 20 0.10 0.10 .10 0.10

Low to Medium Boiling Paint Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection. Because matrix effects and/or other factors
required additional sampie dilution, detsction limits for this sample have been raised,

SEQUOIA ANALYTICAL

a kel ‘KC@Q

olect Manager 2062796.RES <3>



680 Chesapeake Drive » Redwood City, CA 94063
l (415) 364-9600 « FAX (415) 364-9233
s : S
l 315 Almaden Expwy., Suite 34 Matrix Descript:  Sail : Jun 9,
an Jose, CA 95118 Analysis Method: EPA 3550/8015 ¢ Jun 22,
ttention: Joel Coffman First Sample #:  208-2801 : Jun 22,
l Jun 26,
TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)
l Sample Sample High B.P.
Number Description Hydrocarbons
mg/kg
I (ppm)
l 206-2801 5-10-B10 N.D.
206-2802 §-20-B10 N.D.
l 206-2803 $-30-B10 N.D.
' 206-2804 $-45-810 N.D.
l 206-2805 5-55-B10 N.D.
' Detection Limits: 1.0
l High Boiling Point Hydrocarbons are quantitated against a diesel fue! standard,

Analytes reported as N.D. were not present above the stated limit of detection.

l SEQUOIA ANALYTICAL

\d &’Z/
' tia L ea/v)
roject Manager 2062796.RES <4>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

v (415) 364-9600 + FAX (415) 364-0233

ct1D: ARCQ 6113, Livermore

::3315 Almaden Expwy., Suite 34 Matrix Descript:  Soll Received:
%San Jose, CA 95118 Analysis Method: SM 5520 E&F (Gravimetric) Extracted:

“:Attention: Joel Coffman First Sample #:  206-2801 Analyzed:
Reported:

TOTAL RECOVERABLE PETROLEUM OIL

Sample Sample Oil & Grease
Number Description mg/kg
(ppm)
206-2801 8-10-810 N.D.
206-2802 §-20-B10 N.D.
206-2803 $-30-B10 N.D.
206-2804 $-45-B10 77
206-2805 §-55-B10 N.D.
Detection Limits: 30

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

ject Manager 2062796.AES <S>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
{(415) 364-9600 » FAX (415} 364-8233

“ARCO 6113, Livermore Sampled:  Jun 8,
3315 Almaden Expwy., Suite 34 Sample Descript:  Soil, §-10-B10 Recelved: Jun 9,

San Jose, CA 95118 Analysis Method: EPA 8240 Analyzed: Jun 22,
Attention: Joel Coffman Lab Number: 206-2801

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit Sample Results
pa/kg pa/kg
BB OTIC. . v eeetrr e eesacsassssrrasbssnianssnssanesrmbasbanesabsnaanrasnnesssns SO0 eeeiieseeresseessmsessnrnenrrnes N.D.
BENIZEIIB euvreeeeseeeeecensersnsesasssmnaamsssr s s sensba st e e n s e n e rsansasneat 100 N.D.
Bromaodichloromeathane. ... reseeacess 100 e e rrnrensaseins N.D.
BT OO O M e eeeeerirersseeismessnesnrsanrressssincssiansanensrnmnesasssensassan 100 cerreeeeverrsecsraesrarasnessnas N.D.
BrOMOMETANE. cceccv e eeeeetssarrerra s creeesstasanrtrrmre s s ssesssans 100 crevererrrseerneerimrenresennens N.D.
O BULAN O e vmvrerreeeteeesrssssaereeesssrsnmss sssnsessxstnnessiassassnssarsaran BO0 e sssa e N.D.
Carbon disSUBIAE. ....occcviererre s ccmiassrrrmr et sa e e 2 1610 [ SOV SOOI N.D.
Carbon tetraChioNide. ... vt ss i 100 N.D.
ChlOrODENZENEG. ..o ceeeceeeirreecereesmrccrrrsraremsss s s ansmn st samsesiin 100 N.D.
ChlOFOBtNANE. c.ecvtrserareesseeasersessresrasssssssiasassnssnnsassaneassassnns 100 N.D.
2-Chioroethyl VInYl @ther. ... BOO oot N.D.
Nl OT OB O e eeerseesesrersraentessrssssssassarsrmesrassasseassnsensanranse 100 e esense i N.D.
ChlOTOMELNANE. ... e irrrerresiecererssrreareresesressssasiansnrs e siessans 100 et snrees N.D.
DibromoChiOrOMIEtRENE. .. oo v reerenesritssreareerennsaassaeseneas 100 N.D.
1,1-Dichloroethane. ... e 100 i reernres e N.D.
1,2-Dichloroethane.... ..o 100 e reenene e N.D.
1,1-Dichioroethene. ... 100 e nnraraeas N.D.
Cis-1,2-DichloroBthENE.. .o 100 N.D.
trans-1,2-Dichloroethena... ... 100 N.D
1,2-DiChIOrOPFOPANE. ....v e eueesietrerrecreniscaninnin s 100 eecrnmrerre s N.D
€is-1,3-DichlOrOpropene.........cceemrnieecrssssnissinisninses s 100 N.D
trans-1,3-DichlOropropene......o e 00 e MN.D
EthyIDENZENE. .cccverrasrasrrsscentestsassssia i seassassasr s sies 100 - N.D
D HOKBNONE e e eeeecrirrrrsannrisaneessesenssenstsrssrantassenssnesnrasansonsees 500 N.D
Methylene Chlotide. .......ccouumrmnrstinmnminse i D50 e N.D
4-Methyl-2-Pentanone... ..o sessenns BOD s N.D
SUYTBNE. .-cerierrerireri s s 100 e N.D
1,1,2,2-TetrachloTOBthANE. ...ocver st 100 N.D
TetraChloroBtRENE. .o eecierierrrmrr e emr e 100 eerssrresrrer v ees s N.D
TOIUBIIB. v ereeeeeeearierrserancesssensarransrasssrantansinstnsatenssissssoansntis 100 N.D
1,1,1-Trichloroethane.......coveeeececnaminncsis i 100 N.D
1,1,2-Trichloroethane........weeseeseemmrncinsniitanissssriasssses 100 N.D
THiCh OTOBtHEME. ... et e eecrrereeiessmressrerraccaseasbesisnsamra ey an e vames £ 1] OO N.D
TrchloroflUOrOMEhANE. ..o crecrrer st e 100 certeerireerse e e N.D
ViNYl 2CELALE....ccv ettt 100 et N.D
VINY] ChIOMIEE...oeieisirens et i 100 e N.D
TOtal XYIBNES ...cvvnieimrnrssnrsssscssssen et 100 N.D

Analytes reported as N.D, were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

roject Manager 2062796.RES <6>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600  FAX (415) 364-8233

: : Sampled:  Jun
315 Almaden Expwy., Suite 34 Sample Descript:  Soil, $-55-B10 Received: Jun 9,

an Jose, CA 95118 Analysis Method: EPA 8240 Analyzed: Jun 22,
ttention: Joel Coffman Lab Number: 206-2805 ~ Reported:  Jun 26,

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit
ra/kg

ACEIONB. ... vriecicrererererre s rtnsserasssasssssaasasasassssanssnssmnssnssans BO0 e
BONZENE. ... cerrmireeseesiisresssnisansasaesisernbnsensresasssanssnmssanatanes 100 e ——————
Bromodichloromethane.......c.ccceivvererseasronvsrerresvessrnerans 100
BrOMIOTOITIL . eirrer e v rrerrerarerersmrrereseeas e sssbtsrssssanessmssasssmssnses 100 e remeraresressntns
Bromomethane. ... rr e ene e e e 100
2 BULAMONE e e renr s ersessiasesb e sabessnrasn st e e s s e e resaaeneins BOO e rvnsessaneees
Carbon disUlfide.......c e ervssesseae e 2 (1 SO
Carbon tetrachlonide. ...t ere e 210 USROS
ChIOTODBNZENE........eeeeer i ceiree e sesaae e s esnse s seanneans 100 e e aeen
Chicroethane... 100 e
2-Chloroethy! vmyl ether ................................................... BO0 e
Chloroform... 100
Chloromethane .................................................................. 100 e
Dibromochloromethane.........cvveevrerisenrvsnresercresrerreeesrees 100
1,1-Dichloroethans.....coeeesrneesrre v e sicceae 100

1,2-Dichlorogthane.........ooceieccincniencenncneccesrenasseneenes 100

1,1-Dichloroethene. ... ... 100

gis-1,2-Dichloroethene. ..o 100
trans-1,2-Dichlorcethene.........oceeviiiiines tereterineeaeeaesiannee 100 e
1,2-DIchIOrOprORane. ... vcer s e nvamrr e e emresre e e enee 100 e
cis-1,3-Dichloropropene........cenesnecsresseasresrresseenns 00 e e
trans-1,3-DiChlorapropene.......cvrvriernnncnsn e 100 s
Ethylbenzene...... s 100
2-Hexanone... 500
Methytene chloride... 250 e
4-Methyl- 2-pentanone 500
SEYEBNE. . eeerrecreercrrrnresr it st se et bss s s asnnan s anaasan s 100
1,1,2,2-Tetrachlorosthane.........ccccovenvcncnrcerceesvereenscenens £ 0] TS
TetrachlorOethENE. ... .c.ovecerriiereescmreresrrr e s rrnrenrer s ansreeeas 100 e rnnate e
B o (UL oL TS 100
1,1,1-Trichloroethane......c.voeeevreeeeenreeicre e 100
1,1,2-Trichloroethanse........cv e cecimrercccrrcmrecrrercencsneane 100 e
THEhIOrOEtNENE.......coeeere e n i a v sarea s rr e e e v areees 100 e ra e
TrichlorofluoromMethane.. ..o vreevveereesre e ee e 100
Vinyl @CELALE....coc it 100 ————
Vinyl chloride.....i e 100 e,
Total XYIBNES ...t ecr e 100 i

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Sample Resuits
pa/kg

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

<
o

ZZZZZZZZZZZZZ
UDDDDDDDDDDDDOL

2062796.RES <7>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwooed City, CA 94063
{(415) 364-9600 = FAX (415) 364-9233

ESNA

315 Almaden Expwy., Suite 34
an Jose, CA 95118

ttention: Joel Coffman

Analyte

Lead

[0%: Ta 0 3110141 TOTURUUROU U
0% 210011 111011 TOTVRVERURUU U

Client Project ID:  ARCO 6113, Livermore
Sample Descript: TCLP Extract of Soil, SB-10-B10

Lab Number: 206-2801

LABORATORY ANALYSIS by TCLP

Detection Limit
mg/L

Sampled:
Received:
Extracted:
Analyzed: 6/19-24 /92
: 129

Sample Results
mg/L

N

SEQUOIA ANALYTICAL

AN A (/Q,Q,
rigLée
roject Manager

Analytes reported as N.D. were not present above the stated limit of detection.

2062796.RES <8>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94083
{415) 364-9600 « FAX (415) 364-9233

e

| RESNA

3315 Almaden Expwy., Suite 34 Sample Descript: TCLP Extract of Soil, SB-55-B10 Received: Jun 9, 1992
an Jose, CA 95118 . Extracted: Jun 17, 1892
Attention: Joel Coffman Lab Number: 206-2805

Client Project ID:  ARCO 6113, Livermore Sampled:  Jun 8, 1992
6/19-24/92
Jun 2

Analyzed:

Analyte

LABORATORY ANALYSIS by TCLP

Detection Limit Sample Results
mg/L mg/L

Analytes reported as

N.D. were not present above the stated fimit of detection.

' SEQUOIA ANALYTICAL

B pav

roject Manager

a (e

2062796.RES <9>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
{415) 364-9600 » FAX (415) 364-9233

C:-. SRR a:-:.'-.-.:.--._::.": i ﬁ%&w : ‘ i Bk i !.:,-...-'-5.’. 5 e o I S " s
#RESNA Client Project ID: AHCO 6113 leermore Sampled:  Jun 8,
§3315 Almaden Expwy., Suite 34 Sample Descript:  Soil, $-55.5-85 Received: Jun 9,
#San Jose, CA 95118 Analyzed: Jun 22,
;ukttenﬂon Joel Coffman Lab Number: 206-3361 Reported:  Jun 26, 1
s : e s e L S o s ol S
PARTICLE SIZE DISTRIBUTION BY WEIGHT
Selve # Weight Percent
Tyler Sieve Units grams Distribution
D e s s nan e ) 1 - J U 1.96
B crececreessssssnectsensasansse s st naan st narnan D 1 T U, 1.61
T s ————————— 2.9 e s e 3.2
2] B3 st n s e e 9.0
8 L1 T U X - 2 6.2
12 s s sam e 700 U 6.5
2 - 2 TO i e b a e s e nsas 1
24— ———— 068 st ssnstas e ses 10.5
2B e s B.8 e s aras et aensman e 73
2 s —————————————— 2B e s se s seaaaes 28
Q2 e st s e s s s ats B2 it st as e s sa s ar e s s amn et nna e 4.5
48 e s s e B.3 e e e e s e aa e e e ae 5.8
T T8 s e 8.3
120 e ————————— BE e v s 9.2
200 s s e e e B.9 s s st 7.4
PAN s s sesmasasssnesan O, 48
SEQUOIA ANALYTICAL
Y, (Le—
oject Manager 2062796.RES <10>



' @ SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

e ey R S e B S L S S
l Projoct ID:  ARCO 6113, Livermore e T
:;5_3315 Almaden Expwy., Suite 34 Sample Descript:  Soll, S-60.5-85 Raceived: Jun 9, 1992
= San Jose, CA 95118 Analyzed: Jun 22, 1992
. %Attentlon Joel Coffman Lab Number: 206-3362 Reported:  Jun 26, 199 :
R e L e e
PARTICLE SIZE DISTRIBUTION BY WEIGHT
I Secive # Weight Percent
Tyler Sieve Units grams Distribution
l B et et senenaes 18 s v sesararesras s atamasas 1.9
B ereresseserssareseresi s raara e K+ OO UP P 29
2O PPOOUPRROL BO vttt s e eana e 52
I S 1B i 153
0 OO O B.80  creerrreresisin s tssnas s sns s n e san e 9.0
12 e e e 75 U PP 7.4
1 - RO TOPR PO 0 1< T OO TP RPN 13
l D4 e e e 2 SO PN 9.7
28 s sss st rassas nana 5.3 5.4
B2 ecescerensessn s e e am s s s an 4.1 42
l 82 e 3 O 55
- UV R POU S UTORP PN < T ST SN 3.8
BO s e st asssessanaanasas D4 rerrrerrrereess s s b a st re e 9.7
T20  eeerieerrarrnen s et san s are s e amaan .+ O OO PYOPP PO 50
l 200 D 1 U VORI 1.3
Pan e s saanses 0.72 e rrrecrcmerrenernsa st aa s s n s e e neen 0.70
l SEQUOIA ANALYTICAL
i Lnama s
| Aroject Manager 20627968.RES <11>
I



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

v (415) 364-9600 » FAX (415) 364-9233

v e : e 5 e e

. Cilent Pro;ect I: " ARCO 6113, Livermore - F '8,

13315 Almaden Expwy., Suite 34  Sample Descript:  Soil, $-63.5-B5 Received: Jun 9,

=8an Jose, CA 95118 Analyzed: Jun 22,
Attention Joel Cofhnan Lab Number' 206-3363 Reported Jun 26,

i S S R 5 S e S e S R R R e e e

Seive # Weight Percent
Tyier Sieve Units grams Distribution

5 PR aeerenererase sttt st nen e 2.0 s e e 20
6 RO RA LSRR AR LR e AR b0 es 28 s sreriesains 2.4
U 4.2 . aase 4.1
L VU 14 e pemsenesreesrestaseasessnasasaras 13.6
10 e ——— 9.4 i NeebetssssseRsurssasEEssensasterRseenaseenan 89
12 s s s s 2 12 2 9.4
16 peserttssisenatesea s aatne bt ss s s batse s en bR b S e e an 14 e, romsesnsnssananies 13.7
24 - T2 e s sa e s smn s i 11.2
28 s s et X+ OO RSN 57
2 e —————————— 4.2 e st s s st n s sanans 4.0
42 et e aer e e e e e er e e eanan B0 s st s ena 7.6
. S B8 e e s s s anan s 36
BO it s s b s b s L 35 T 5.1

120 e rerempenestreersttannt s e et s e sas s aanis 3.0 s s 29

200 s e nas s B3 s s 3.1

2 T T 29 reeereerenentess b spasasnssssassss st ssensennsenanss 2O

l SEQUOIA ANALYTICAL

| Wa(,w

r
t roject Manager 2062796.AES <12>



#2315 Almaden Expwy., Suite 34

SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
{415) 364-9600 « FAX (415) 364-9233

:San Jose, CA 95118

sAttention: Joel Coffman

QC Sample Group: 2062796-2805 Reported: Jun 26, 1882

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene benzene Xylenes
Method: EPA 8020 EPA £020 EPA 8020 EPA 8020
Analyst: B. Ali B. Ali B. Ali B. Ali
Reporting Units: mg/kg mag/kg mg/kg mg/kg
Date Analyzed:  Jun 17, 1992 Jun 17, 1992 Jun 17, 1892 Jun 17, 1892
QC Sample #:  GBLK0B1792 GBLKDS1792 GBLK0G1792 GBLK0B1792
Sample Cone.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Conc. Matrix
Spike: 0.18 0.18 0.18 0.54

Matrix Spike
% Recovery: g0 Q0 20 90

Conc. Matrix

Spike Dup.: 0.18 0.18 0.18 0.54
Matrix Spike
Duplicate
% Recovery: 90 90 90 a0
Relative

% Difference: 0.0 0.0 0.0 0.0

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Cone. of M.S. - Conc. of Sample x 100
Spike Conc. Added
d/l/]&[ &/g/ Relative % Difference: Cong. of M.S. - Cane. of M.S.D. x 100
ria’le {Cane. of M.8. + Conc.of M.8.D.) /2
roject Manager 2062796.RES <13>



SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City, CA 940863
(415) 364-9600 « FAX (415) 364-9233

ARCO 6113, Livermaore
#3315 Almaden Expwy., Suite 34

“San Jose, CA 95118
Attention: Joel Coffman QC Sample Group: 2062796-2805

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene benzena Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: B. Ali B. Ali B. Ali B Al
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Jun 22, 1992 Jun 22, 1992 Jun 22, 1892 Jun 22, 1992
QC Sample #:  GBLKogz292 GBLK062262 GBLKO62202 GBLKD62292
MS/MSD MS/MSD MS/MSD MS/MSD
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Conc. Matrix
Spike: 0.14 0.15 0.15 0.44
Matrix Spike
% Recovery: 70 75 75 73

Conc. Matrix

Spike Dup.: 014 0.14 .15 0.43
Matrix Spike
Duplicate
% Recovery: 70 70 75 72
Relative
% Difference: 0.0 6.9 0.0 23

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery. Conc. of M.S. - Cone. of Sample % 100
Spike Cone. Added

Relative % Difference: Cone. of M8, - Cone. of M.8.D. x 100
(Conc. of M.S. + Cong. of M.S.D.) /2

2062796.RES <14>




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 24063
(415) 364-9600 « FAX (415) 364-9233

ESNA

315 Almaden Expwy., Suite 34
=San Jose, CA 95118
Z Attention: Joel Coffman

QC Sample Group: 206280

Client Project ID: ARCO 6113, Livermare

QUALITY CONTROL DATA REPORT

l SEQUOIA ANALYTICAL

aN'A CZ/C/

l Maria Les
ject Manager

ANALYTE Total Recoverable
Diesel Petraleum Qil
Method: EPA 8015 SM5520E & F
Analyst: R.Llee M. Shkidt
Reporting Units: mg/kg mg/kg
Date Analyzed:  Jun 22, 1992 Jun 23, 1992
QC Sample #:  DBLK062292 BLK0B2392
Sample Conc.: N.D. N.D.
Spike Conc.
Added: 15 1000
Cone. Matrix
Spike: 14 910
Matrix Spike
% Recovery: a3 9N
Conc. Matrix
Spike Dup.: 13 920
Matrix Spike
Duplicate
% Recovery: 87 92
Relative
% Difference: 7.4 1.1

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

% Recovery:

Relative % Difference:

Cane. of M.S. - Conc. of Sample

Spike Cone, Added

Canc. of M.5. - Cone. of M.S.D.

{Cong. of M.S. + Cone. of M.B.D) / 2

x 100

x 100

2062796.AES <15»



:IF:; l/meam \5{ C&, Relative % Difference: Cone. of M.S. - Cone. of M.S.0. % 100
ia

SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94083
{415) 364-9600 » FAX (415) 364-9233

RESNA Client Project ID:  ARCO 6113, Livermore

3315 Almaden Expwy., Suite 34 Method (units):  EPA 8240 {ug/L purged)

San Jose, CA 95118 Analyst(s): S. Scott

Attention: Joel Coffman QC Sample #: BLK062292 Analyzed: Jun 22, 1992
Reported: Jun

QUALITY CONTROL DATA REPORT

Matrix Conc. Matrix Spike

Conc. Spike Matrix  Duplicate Relative
Sample Spike Conc. Matrix % Spike % %
Analyte Conc. Added Spike Recovery Duplicate Recovery Difference
1,1-Dichloro- N.D. 50 48 96 48 96 0.0
ethene

Trichloroethene N.D. 50 51 102 51 102 0.0
Benzene N.D. 50 55 110 54 108 1.8
Toluene N.D. 50 54 108 54 108 0.0
Chlorobenzene N.D. 50 54 108 54 108 0.0

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOQIA ANALYTICAL % Recovery: Conc. of M.S. - Cone. of Sample x 100
Spike Conc. Added

{Cane. ot M.S. + Conc.of M8.0.} / 2
roject Manager 2062796.RES <16>




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
{415) 364-9800 » FAX (415} 364-9233

Reported: Jun 26, 1992

QUALITY CONTROL DATA REPORT - TCLP

ANALYTE
Lead Cadmium Chromium Nickel Zine
Method: EPA 238.2 EPA 200.7 EPA 200.7 EPA 200.7 EPA 200.7
Analyst: 8. Chin R. Sharma R.Sharma  R.Sharma  R. Sharma
Reporting Units: ma/L mg/L mg/L mg/L mg,/L
Date Analyzed:  Jun 19, 1992 Jun 24, 1992 Jun 24, 1892 Jun 24, 1992 Jun 24, 1992
QC Sample #: 206-2805 206-2848 206-2848 206-2848 206-2848
Sample Cone.: N.D. N.D. N.D. N.D. 0.47
Spike Conc.
Added: 1.0 1.0 1.0 1.0 1.0
Conc. Matrix
Spike: 0.90 0.99 0.97 1.0 1.5
Matrix Spike
% Recovery: g0 99 97 95 103
Conc. Matrix
Spike Dup.: 0.86 0.99 0.98 1.0 1.5
Matrix Spike
Duplicate
% Recovery: 86 98 98 a5 103
Relative
% Difference: 45 0.0 1.0 0.0 0.0

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recavery: Cone. of M. 3. - Cone. of Sample x 100
Spike Cone, Added

‘A C{/ﬁ/ Relative % Difference: Cone, of M.S. - Cong. of M.S.D. x 100

i {Conc. of M.S, + Cone. of M.8.D.) /2

roject Manager 2062796.RES < 17>
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SEQUOIA ANALYTICAL RECEIye,

680 Chesapeake Drive « Redwood City, CA 94083 JUN > b

{415) 364-2600 » FAX (415) 364-8233 ' ;EE}Z

Reg
RESNA SAN -Jggs
3315 Almaden Expwy., Suite 34 '
San Jose, CA 95118
Attention: Joel Coffman

Project: ARCO 6113, Livermore

Enclosed are the results from 4 soll samples received at Sequoia Analytical on June 15,1892. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

2063231 Soil, S-10.5-B8 6/15/92 EPA 5030,/8015/8020
2063232 Soil, $ 20.5-B8 6/15/92 EPA 5030,/8015/8020
2063233 Soil, 5-30.5--B8 6/15/92 EPA 5030,/8015/8020
2063234 Soil, 5-45.5-B8 6/15/92 EPA 5030,/8015/8020

Please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you
on this project.

Very truly yours,

SEQUOIA ANALYTICAL

Jaewn Lee

Ptoject Manager

2063231.RES <1>



680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

RESNA Client Project ID:  ARCO 6113, Livermore Jun 15, 1992
::3315 Almaden Expwy., Suite 34 Matrix Descript:  Soll Received: Jun 15, 1992
#8an Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Jun 19, 1992
o TSt Samp Jun 24, 1992

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 801 5/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
{ppm) (ppm) (ppm) (ppm) {(ppm)

206-3231 $10.5-88 N.D. N.D. N.D. N.D. N.D.

206-3233 5-30.5-88 N.D. 0.043 N.D. N.D. N.D.

206-3234 5-45.5-B8 1.1 0.022 N.D. N.D. N.D.
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050
Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection.
SEQUOIA ANALYTICAL

. E . . 1 P
B o ia bee
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' Rroject Manager 2063231.RES <1>
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680 Chesapeake Drive » Redwood City, CA 94063
{415} 364-8600 « FAX (415) 364-9233
: Jun 15, 1892
+:3315 Almaden Expwy., Suite 34 Matrix Descript:  Soil Jun 15, 1992
“San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Jun 19, 1992
Attention: Joel Coffman First Sample #:
TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)
Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) {ppm) {pom) {(ppm) (ppm)
206-3232 $ 20.5-B8 68 N.D. 0.22 0.42 2.1
Detection Limits: 10 0.050 0.050 0.050 0.050
l.ow to Medium Boiling Point Hydrocarbons are quantitated against a gasaline standard.
Analytes reporied as N.D. were not present above the stated limit of detection. Because matrix effects and/or other factors
required additional sample dilution, detection iimits for this sample have been raised.
SEQUOIA ANALYTICAL
I 1 r’i'g@eﬁ/l/fa (Jl- el

' Project Manager 2063231.RES <2>



SEQUOIA ANALYTICAL

680 Chesapeake Drive = Redwood City, CA 94063
{415) 364-9600 « FAX (415) 364-9233

13315 Almaden Expwy., Suite 34
=9an Jose, CA 95118
Attention: Joel Coffman

SRR,

_Reported: Jun 24, 1992

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluens benzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: B. Ali B. Ali B. Ali B. Ali
Reporting Units: mg/L mg/L mg/L mg/L
Date Analyzed:  Jun 19, 1992 Jun 19, 1992 Jun 19, 1992 Jun 19, 1992
QC Sample #:  GBLK061992 GBLK0S1992 GBLK061992 GBLK061992
MS/MSD-A MS/MSD-A MS/MSD-A  MS/MSD-A
Sample Cong.: N.D. N.D. N.D. N.D.
Spike Cone.
Added: 0.20 0.20 0.20 0.60

Conc. Matrix

Spike: 0.17 0.17 0.17 0.50
Matrix Spike
% Recovery: 85 85 a5 83

. Conc. Matrix

Spike Dup.: 0.18 0.18 0.18 0.52
Matrix Spike
Duplicate
% Recovery: 90 20 90 87
Relative
% Difference: 5.7 5.7 5.7 3.9

Quality Assurance Statement: All standard operating procedures and quality controt requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Conc. ot M.S. - Cone. of Sarmple x 100
Spike Cone, Added
I i"q ,-’/ \ C:l/‘/l/'? A C@/{“_’/ Relative % Difference: Cone. of M.5. - Cone. of M.S.D. x 100
ar(a Lee {Conc. of M.S. + Conc. of M.5.D.) / 2
: Project Manager 2063231.RES <3>
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SEQUOIA ANALYTICAL csives

680 Chesapeake Drive + Redwood City, CA 94063

(415) 364-8600 « FAX (415) 364-9233 G4 209

A PR N b o f
RESNA RESNA
3315 Almaden Expwy., Suite 34 SAN JOSE

San Jose, CA 95118
Attention: Joel Coffman

Project: ARCO 6113, Livermore

Enclosed are the results from 15 soll samples received at Sequoia Analytical on June 11, 1992.
The requested analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
2062838 Soll, 5-10.5-B6 6/9-10/92 EPA 5030/8015,/8020
2062839 Soll, §-20.5-B6 6/9-10/92 EPA 5030/8015,/8020
2062840 Soll, $-30.5-B6 6/9-10/92 EPA 5030/8015/8020
2062841 Soil, 5-45.5-B6 6/9-10/92 EPA 5030/8015/8020
2062842 Sail, 5-50.5-B6 6/9-10/92 EPA 5030/8015/8020
2062843 Soil, $-10.5-B7 6/9-10/92 EPA 5030/8015/8020
2062844 Soil, $-20.5-B7 6/10/92 EPA 5030/8015/8020
2062845 Soil, $-30.5-B7 6/9-10/92 EPA 5030,/8015/8020
2062846 Soil, $-40.5-B7 6/9-10/92 EPA 5030,8015/8020
2062847 Sail, 5-50.5-87 6/9-10/92 EPA 5030/8015/8020
2062848 TCLP Extract of Soil, S-8.5-B9 6/11/92 Cd, Cr, Pb, Ni, Zn

EPA 3550,/8015

EPA 5030/8015/8020

EPA 8240

SM 5520 E&F (Gravimetric)
2062849 Soil, $-20.5-B9 6/11/92 EPA 3550,/8015

EPA 5030,/8015,/8020

SM 5520 E&F (Gravimetric)
2062850 Soil, 5-30.5-B9 6/11/92 EPA 3550/8015

EPA 5030/8015/8020

SM 5520 E&F (Gravimetric)

2062838.RES <1>



SEQUOIA ANALYTICAL

£80 Chesapeake Drive + Redwood City, CA 94063
{415) 364-9600 « FAX (415} 364-9233

2062851 Soil, 5-40.5-89 6/11/92 EPA 3550/8015

EPA 5030/8015,/8020

SM 5520 E&F (Gravimetric)
2062852 TCLP Extract of Soil, $-50.5-89 6/11/92 Cd, Cr, Pb, Ni, Zn

Please contact me if you have any questions. |n the meantime, thank you for the opportunity to work with you
on this project.

Very truly yours,
I SEQUOIA ANALYTICAL
b aea Lo

roject Manager

!

!

2062838.RES <2>
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SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX {415) 364-9233

‘RESNA Client Project ID:  ARCO 6113, Livermore Sampled: 6/9-10/92
13315 Almaden Expwy., Suite 34 Matrix Descript:  Soil Received: Jun 11, 1992
:San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Analyzed: 6/17, 18/92

Sample #: Reported: Jun 26, 1992

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) (ppm} {ppm) (ppm) {ppm)
206-2838 §-10.5-B6 N.D. N.D. N.D. N.D. N.D.
206-2839 §-20.5-B6 N.D. N.D. N.D. N.D. N.D.
206-2840 5-30.5-B6 23 0.45 0.079 0.035 0.15
206-2841 §-45.5-B6 1.9 0.70 0.021 N.D. N.D.
2086-2842 $-50.5-B6 MN.D. 0.056 N.D. N.D. 0.0060
206-2843 §-10.5B7 N.D. N.D. N.D. N.D. N.D.
206-2845 5-30.5-B7 1.6 0.094 0.020 N.D. 0.023
206-2846 8-40.5-B7 N.D. 0.0090 N.D. N.D. N.D.
206-2847 $-50.5-87 N.D. N.D. N.D. N.D. N.D.
206-2848 5-8.5-B9 N.D. N.D. N.D. N.D. N.D.
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present ahove the stated limit of detection.

SEQUOIA ANALYTICAL

2062838.RES <1>




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

l (415) 364-9600 + FAX (415) 364-9233
RN e SRS e D B e e
l ; " Client Progect iD:  ARCO 6113, Livermars Sampied Jun 10, 1902
3315 Almaden Expwy., Suite 34  Matrix Descript:  Soil Received: Jun 11, 1992%
:San Jose, CA 95118 Analysus Method EPA 5030/8015/8020 Analyzed:
‘Attention: Joei Coffman Reported:
l R S
TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)
' Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
_ (ppmy) (ppm) (ppm) (ppm} (ppm)
l 206-2844 §-20.5-B7 21 0.43 1.3 0.35 25
' Detection Limits: 2.0 0.010 0.010 0.010 0.010
l Low to Medium Bolling Peint Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection. Because matrix effects and for other factors
required additional sample dilution, detection limits for this sample have been raised.
l SEQUOIA ANALYTICAL

I W‘ﬂuﬁ/

P oject Manager 2062838.AES <2>




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 84063
{415) 364-9600 « FAX (415) 364-9233

Client Pro;act ID ARCO 6113 vaermore Jun 11, 1992
€3315 Almaden Expwy., Sulte 34  Matrix Descript: ~ Soll Jun 11, 1
'#San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Jun 17, 1992
*Attentlon Joel Coffman First Sample #: 206-2849 - Jun 26, 1992
i e S e e T o e A B R SRR R S

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description . Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg ma/kg
(ppm) (ppm) (ppm) (ppm) (ppm)
206-2849 §-20.5-B9 ND. N.D. N.D. N.D. N.D.
206-2850 $-30.5-B9 N.D. N.D. N.D. N.D. N.D.
206-2851 5-40.5-89 N.D. ND.  ND. N.D. N.D.
206-2852 5-50.5-B9 N.D. N.D. N.D. N.D. N.D.
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

Low to Medium Bolling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D., were not prasent above the staied fimit of detection.

SEQUOIA ANALYTICAL

: a(,f/&/
rig Leé

oject Manager 2062838.RES <3>



SEQUOIA ANALYTICAL

680 Chesapeake Drive = Redwood City, CA 94063
{415) 364-9600 « FAX (415) 364-9233

3315 Almaden Expwy., Suite 34 Matrix Descript:  Sail ;o Jun 11,

San Jose, CA 95118 Analysis Method: EPA 3550/8015 : Jun 22,

Attention: Joel Coffman First Sample #:  206-2848 : Jun 22,
Jun 26,

TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)

Sample Sample High B.P.
Number Description Hydrocarbons
mg/kg
(ppm)
206-2848 8-8.5-B9 N.D.
206-2849 $-20.5-B9 N.D.
206-2850 5-30.5-B9 N.D.
206-2851 §-40.5-B9 N.D.
206-2852 §-50.5-B9 N.D.
Detection Limits: 1.0

High Bailing Point Hydrocarbons are quantitated against a diesel fuel standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

2062838.RES <4>




SEQUOIA ANALYTICAL

880 Chesapeake Drive » Redwood City, CA 84063
(415) 364-9600 » FAX (415) 364-9233

Client Project ID:  ARCO 6113, Livermore Sampled:
2315 Almaden Expwy., Suite 34 Matrix Descript:  Soll Received: Jun 11, 199
San Jose, CA 95118 Analysis Method: SM 5520 E&F (Gravimetric) Extracted: Jun 24, 199

Attention: Joel Coffman First Sample #:  206-2848 ;

TOTAL RECOVERABLE PETROLEUM OQIL

Sample Sample Cil & Grease
Number Description mg/kg
(ppm)
206-2848 5-8.5-B3 N.D.
206-2849 5-20.5-89 74
206-2850 $-30.5-B9 N.D.
206-2851 $-40.5-B9 N.D.
206-2852 $-50.5-89 N.D.
Detection Limits: 30

Analytes reported as N.D. were not present above the stated limit of detection,

SEQUOIA ANALYTICAL

S\ a (LQ/
oject Manager 2062838.RES <5>



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
(415) 364-9600 » FAX (415) 364-9233

R

""" Project | >0 6113, Li Sampled:  Jun 11, 1992
3315 Almaden Expwy., Suite 34 Sample Descript: Soil, 5-8.5-B3 Received: Jun 11, 1992
San Jose, CA 95118 Analysis Method: EPA 8240 Analyzed: Jun 22, 1992
Attention: Joel Colfman Lab Number 206-284 ~Reported: 992

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit Sample Results
Hg/kg va/kg

=
o

DobboDDDO

F Va3 (o) 1 1= PO POV 500

(21T Pd=) o= TR U SU T SRPBTSRUTTNT 100 e eesetrerernsrearnn———
BromodichloromMEtNANE. ... nresens e erre e 100

BrOMIO O . v reeasaesta e tiascassarianseseansassansareessansansar T00 e e rera e
BromMOMEINANS. ...ttt e cssenr s teras rrmneer s rrns e ermres 100
2 B ANONA. ..o eieercetiereresrnaerrs st e e risne s s e e s ranraenaanien SO0 e renrnn
Carbon distlfida......ccceveceeieinviereri e rene s e 100 e
Carbon tetrachloride.. ... .o 100 e
ChlOrODENZENE. ... eeeeeeereeciirvriersceeressesstes e ecaessmns e e st e nsanreans 2 0] O
CHIOrOBINANE. . vt eriirrces s s scessiresresarsassanransaransenrenns T00 e rreaeeas
2-Chlorcethyl vinyl ther.......ci e 500
Chloroform......cocee v
CHIOIOMEBNANE. ... ccvieerirrerreecrressessertesseessetsssnesnssasssnsranns 100 s
DibromochloromEthane. ... vcevrie et e anns 100
1,1-Dichlorgethans.........cvcremieenvnrnrreaseens e 100 ceeeveereerrereeerressasensa s
1,2-Dichloroethane..........ocveceneeineeeemre s s 100 et enannae e
1,1-DiCHOroethEne. ... ..o st s neamee e smensacrnns 100 ercsrceereerrer v rearens
cis-1,2-Dichloroethene... ... rnnnnerenrrerere s cecienenas 100 v eensas e
trans-1,2-Dichloroethene. ..o iee it eane 100
1,2-DichlOrOPrOPANG. ... v ettt sssss s easns s 100 e ————
Cis-1,3-DichlOrQpPropene.......everveerevvencimresrecrreresecseesieeieans 100 e
trans-1,3-Dichloropropene....... e 100 e
EthyIDENZENE. ..ottt s 100
2 HEXANONE. ... seecireeeerrseereesereesearraessbssarssesseraesasssennnssenmnns 500

Methylene chloride..........cccviminini s 250

ZZZZZZZZ

>
[ ]
zzz
ooD

B

ZZZ2Z2Z2ZZZZZZZZ
wivivivivlvlvsivivivEelvlvlv)

1,1,2,2-Tetrachloroethane.........cvnmrenrinnsns i ressceens 100 N.D.
TetrachlorOBtRENE.. ... e ver e e rereessrraetemereee s erenbennes 100 erreccrerecernerser s aeneas N.D.
TOIUBIIG. .. eceeeeeeereereeervssrtsr st st srasssseesesnbannsssanamtensinnennta 100 e N.D.
1,1, 1-THChlOroethane. ... 100 N.D.
1,1,2-Trichloroethane.......covevvvenmriccrorcinniiissesnscr i 100 N.D.
THCHIOrOE BN oo is e csircasssesers et enea e senrenrannan 100 e N.D.
Trichlorofiuoromethane. ... e T00 e N.D
Vinyl 2CBLALE.....cv it s e 100 s N.D.
VN ChIOMIE. ot 100 N.D.
TOtal XYIBNES ..o tsssnins s 100 e N.D

Analytes reported as N.D. were not present above the stated limit of detection,
' SEQUOIA ANALYTICAL
1 amva (ee

roject Manager 2062838.RES <6>



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
{415) 364-9600 » FAX {415) 364-9233

ARCO 6113, Livermorge

%3315 Almaden Expwy., Suite 34 Sample Descript:  Soil, $-50.5-B9
:8an Jose, CA 85118 Analysis Method: EPA 8240
Attention: Joel Coffman Lab Number: 206-2852

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit - Sample Results
pg/kg pa/kg
BCEL OB . eeeeeeeesierevenssassssnias s neas s tr e rrarsmresotmessstssanensnnsaras BOO e evirera e N.D.
BENIZE I eeeveeseeeesesseesssssnnseressnssmnsersassene sernstesssbinnsraansassnnsas 100 e ee e e N.D.
Bromodichloromethane. ... ieeeeieeccrmneerccrerarsnnieeas 100 s N.D.
(210074 11870011 1 1 0PROUUT OO RO 8 10 VU SO N.D.
BroOmMOMEIHANE. .. .oc e eceiirsinrirrranrarsemeee e s cresssansnaeneassanes 2 F o]0 PPN N.D.
B L ANIONIB e eeeeeerieeiererrenrmemn e srsea s s s iasia s s s anrarrarras 500 N.D.
Carbon diSUILE. .......coceeer e e rente s ean s snerrsass e e 100 N.D.
Carbon tetrachlonde. ... veeee e e rcmee s rae s 100 N.D.
ChlOrODENZENE. c....eeeeeee st resineeecmreesiesemrenssneerrnranseseamsees 2[00 U VPPN N.D.
I OTOET AN cuvevvecreceeireeerinreeneiasrenntarsesrnraeeassressessanenrinsansn 100 e rarenres N.D.
2-Chloroethyl vinyl ether.........oo e 500 s N.D.
005 (011} (+) 11,1 IEURTUR S U UU PO OO 100 N.D.
CRIOTOMEINANES. ...eoveeceeeerree et verreseesesmessesesesesressaresanessenens 100 e eeseerannenres N.D.
DibromochloromMEtNENE. ....oocce et erimrrssrenrase e e eescnes 100 N.D.
1,1-DiChlOrOBhaANA.......cccrierimirinniiiern s es 100 N.D
1,2-Dichloroethane.....cccoceerrerere it 2 1000 OO N.D
1,1-DichlorethenB... .ottt T00 i N.D
cig-1,2-Dichtoroethene. ..o e st 2 [ 070 T UURPUIURURN N.D
trans-1,2-Dichloroethene.. ... ee e ensnes 100 N.D
1,2-DichlOFOPIORANE....cor i in s ssesssssms et 100 N.D
¢is-1,3-Dichloropropene...........cinnsiensnns e 100 N.D
trans-1,3-Dichloropropene.. ... 100 N.D
EthylDBNZENE. ..ottt e 100 . N.D
P BMANONE. (.. ioeeesierierrarresemsaessarssasatmaersanssssrasrasnsssessnranss BOO  iiereereeerrer e anaanns N.D
Methylene Chloride..........oninin s 250 N.D
4-Methyl-2-Pentan0nE......coevmrrarrm s sessesasisanes B0 e N.D
SEYTENC. oo cerrr st is s b s 100 N.D
1,1,2.2-Tetrachlorogthane.............ccminiininceninrennnne, 100 N.D
TotrachlOrOBtNENE. ...cvvie v ceiicrenie e srs s et n e eans 100 N.D
T O NI . vveseeceeneeresssnrasrvararemsssessansmtes st ansaniamsenssrrnrassansnns 100 N.D
1,1,1-Trichloroethane.........cccimmnni s 100 e reecs s e e N.D
1,1,2-TrichlOrogthane.. ... 100 N.D
THCNIOrOBENENE. ..o ceeeeevrrrrree e tee s v s e sesiese s s ien st as e snneas 100 e e ssanae s N.D
TrichloroflUOrOMELNANE... ... eveecn e s rreer e e b 100 N.D
VINY! CELALE. ...cv.eccnicrememsssn st 100 c————— N.D
VInyl ChIORB......ve et 100 N.D
Total XYIBNES ot bt 100 i N.D

Analytes reported as N.D, were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

[lava (JM—/
Project Manager 2062838.RES <7>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415} 364-9600 » FAX (415) 364-9233

ESNA
315 Almaden Expwy., Suite 34 Sample Descript: TCLP Extract of Soil, S-8.5-B9
an Jose, CA 95118

ttention: Joel Coffman Lab Nuh'lber: 206-2848

LABORATORY ANALYSIS by TCLP

Analyte Detection Limit Sample Results
mg/L mg/L

CATMIUML v netas e ss et e e m st s anes e e s e neas 0.010 e, N.D.

0731007101111 | PO O OO U SOV U UT SOOI 0010 e, N.D.

0.0050 . N.D.

l SEQUOIA ANALYTICAL

B0 ana ora
i

Analytes reported as N.D. were not present above the stated limit of detection.

roject Manager 2062838.RES <B>



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
{415) 364-9600 « FAX (415) 364-9233

- Client Project ID:  ARCO 6113, Livermore Jun 11, 1992
Sample Descript: TCLP Extract of Soil, 5-50.5-B9 Received: Jun 11, 1982
:San Jose, CA 95118 Extracted:
“ Attention: Joel Coffman Lab Number: 206-2852 Analyzed:
: Reported:

LABORATORY ANALYSIS by TCLP

Analyte Detection Limit Sample Results
mg/L mg/L

CAAMUUML 1 vermerresaeterenseseressessessesesssssessnssnsenssensesesnensrsssens 0.010 et N.D.

Chromium....... 0.010 N.D.

Lead ) N.D.

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

AN a C&L,
rig’l.ee
roject Manager 2062838.RES <9>



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 84063
(415) 364-9600 « FAX {415) 364-9233

RESNA ient Proj
113315 Almaden Expwy., Suite 34
- San Jose, CA 95118

i Attent Joel Coffman

QG Sample Group: 2062838-52 Reported: Jun 26, 1992

S SRR

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene benzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: €. Donohue C. Donchue C.Donohue  C. Donohue
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Jun 18, 1992 Jun 18, 1992 Jun 18, 1992 Jun 18, 1992
QC Sample #:  GBLKD61892 GBLK051892 GBLKDG1892 GBLKDG1892
MS/MSD MS/MSD MS/MSD MS/MSD
Sample Cong.: N.D. N.D. N.D. N.D.
Spike Cone.
Added: 0.20 0.20 0.20 0.60

Conc. Matrix

Spike: 0.20 0.20 0.20 0.58
Matrix Spike
% Recovery: 100 100 100 97
Conc. Matrix
Spike Dup.: 0.19 0.19 0.19 0.57
Matrix Spike
Duplicate
% Recovery: 95 95 95 a5
Relative
% Difference: 5.1 ' 5.1 5.1 1.7

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Cone. of M.S. - Cone. of Sample % 100
Spike Cone. Added

/\g{/\(/} ﬂ (M Relative % Difference: Cone. of M.3. - Cone. of M.S.D. x 100
{Conc. ot M.S. + Conc. of MS.D.) / 2

rigle

oject Manager 2062838.RES < 10>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 84063

w (415) 364-9600 » FAX (415) 364-9233

3315 Almaden Expwy., Suite 34

San Jose, CA 95118
ttention: Joel Coffman QC Sample Group: 2062838-62

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene benzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: B. Ali B. Ali B. Al B. Ali
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Jun 17, 19892 Jun 17, 1582 Jun 17, 1992 Jun 17, 1992
QC Sample #:  GBLKDB1792 GBLKOB1792 GBLKDB1792  GBLK0E1792
Sampie Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Conc. Matrix
Spike: 0.18 0.18 0.18 0.54
Matrix Spike
% Recovery: 90 90 90 80
Conc. Matrix
Spike Dup.: 0.13 0.18 0.18 0.54
Matrix Spike
Duplicate
% Recovery: 90 S0 g0 80
Relative
% Difference: 0.0 0.0 0.0 0.0

Quality Assurance Statement: All standard operating praocedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Cone. of M.S. - Conc. of Sample x 100
Spike Conc. Added

M/) "6( CM/ Relative % Difference: Cone. of M.8. - Cone. of M.S.D. % 100
fale {Conc. of M.S. + Conc. of M.8.D.) / 2

roject Manager 2062838.RES <11>




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
(415) 364-9600 » FAX (415) 364-9233

3'3315 Almaden Expwy., Suite 34
Z8an Jose, CA 95118
Attention: Joel Coffman

QC Sample Group: 2062838-52

Reported: Jun 26, 19

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene henzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: C. Donohue C. Donohue C. Donohue  C. Donchue
Reporting Units: ma/kg mg/kg ma/kg mg/kg
Date Analyzed:  Jun 17, 1992 “Jun 17, 1992 Jun 17, 1892 Jun 17, 1992
QC Sample #:  GBLK0§1792 GBLK0E1792 GBLKOG1782  GBLK061792
MS/MSD MS/MSD MS/MSD MS/MSD
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Conec. Matrix
Spike: 0.18 0.18 0.19 0.56
Matrix Spike
% Recovery: a0 90 95 a3
Conc. Matrix
Spike Dup.: 0.19 0.18 0.19 0.58
Matrix Spike
Duplicate
% Recovery: 95 a0 95 a3
Relative
% Difference: 5.4 0.0 0.0 oo

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL

% Hecovery: Conc. of M.S. - Cone. of Sample x 100
Spike Conc. Added
Relative % Difference: Conc. of M.S. - Cone. of M.8.D. x 100
(Conc. of M.S. + Canc.of MS.0.) / 2

2062838.RES <12>




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
{415) 364-9600 » FAX (415) 364-0233

Client Project ID: ARCO 6113, Livermore

315 Almaden Expwy., Suite 34
an Jose, CA 95118
ttention: Joel Coffman QC Sample Group; 2062848-52

QUALITY CONTROL DATA REPORT

ANALYTE Total Recoverable
Diesel Petroleurn Oil
Method: EPA 8015 SMS520E&F
Analyst: A Lee M. Shkidt
Reporting Units: mg/kg mg/kg
Date Analyzed:  Jun 22, 1992 Jun 24, 1992
QC Sample #:  DBLK062292 BLKD62492
Sample Conc.: N.D. N.D.
Spike Conc.
Added: 15 1000
Conc. Matrix
Spike: 14 770
Matrix Spike
% Recovery: 93 77
Conec. Matrix
Spike Dup.: 13 700
Matrix Spike
Duplicate
% Recovery: 87 - 70
Relative
% Difference: 7.4 9.5

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Cone, of M.S. - Conc. of Sample x 100
Spike Cone, Added
_é( CQL/ Ralative % Difference: Congc. of M.5. - Cone. of M.S.D. x 100
ia'Lee {Conc. of M.S. + Cone. of M.S.D.) / 2
roject Manager 2062838.RES <13>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
{415) 364-9600 » FAX (415) 364-9233

T

ARCO 61 13',“lj\"}érmore

. RESNA

Client Project ID:
:3315 Almaden Expwy., Suite 34 Method (units): EPA 8240 {ug/L purged) Q.C. Sample Dates
::San Jose, CA 95118 Analyst(s): S. Scott

# Attention: Joel Coffman QC Sample #: BLKDG2292 Analyzed: Jun 22, 1992
Reported: Jun 26, 1992

QUALITY CONTROL DATA REPORT

Matrix Conc.  Matrix Spike
Conc. Spike Matrix  Duplicate Relative
Sample Spike Cone. Matrix % Spike % %
Analyte Conc, Added Spike Recovery Duplicate Recovery Difference
1,1-Dichloro- N.D. 50 48 96 48 96 0.0
ethene

Trichloroethene N.D. 50 51 102 51 102 0.0
Benzene N.D. 50 55 110 54 108 1.8
Toluene N.D. 50 54 108 54 108 0.0
Chlorobenzene N.D. 50 54 108 54 108 0.0

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Cone, of M.S. - Cone. of Sample x 100
Spike Conc. Added

Reiative % Difference: Conc. of M.S. - Cone. of MS.D, x 100
{Conc. of M.5. + Conc.of M.8.00) / 2

2062838.RES <14>




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
{415) 364-8600 « FAX (415) 364-9233

R e R R R

::3315 Almaden Expwy., Suite 34
#8an Jose, CA 95118
:-sAttention' Joe! Coffman

QC Sample Group: 2062848, 52 _Reported: Jun 26, 1992

QUALITY CONTROL DATA REPORT - TCLP

ANALYTE
Lead Cadmium Chromium Nickel Zing
Method: EPA239.2 EPA 200.7 EPA 200.7 EPA 200.7 EPA 200.7
Analyst: 8. Chin R. Sharma A.Sharma  A.Sharma  R. Sharma
Reporting Units: mg/L mg/L mg/L mg/L mg/L
Date Analyzed:  Jun 22, 1982 Jun 24, 1992 Jun 24, 1992 Jun 24, 1992 Jun 24, 1992
QC Sample #: 206-2957 206-2848 206-2848 206-2848 206-2848
Sample Conc.: N.D. N.D. N.D. 0.051 0.47
Spike Cone.
Added: 0.10 1.0 1.0 1.0 1.0
Conc. Matrix
Spike: 0.90 0.99 097 1.0 1.5
Matrix Spike
% Recovery: a0 99 97 95 103
Conc. Matrix
Spike Dup.: 0.90 0.99 0.98 1.0 1.5
Matrix Spike
Duplicate
% Recovery: a0 29 98 95 103
Relative
% Difference: 0.0 0.0 1.0 0.0 0.0

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample x 100
Spike Cone, Added

lea/]/) - ﬁ\ C/Q/Q_, Relative % Difference: Cone. of M.S. - Conc. of M.5.D. x 100
i {Conc. of M.S. + Conc. of M.S.D.) / 2

roject Manager 2062838.RES <15>
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RECE|y
SEQUOIA ANALYTICAL ~IVED
680 Chesapeake Drive » Redwood City, CA 894063 JUN 46 ;992
(415) 364-9600 « FAX (415) 364-9233 AE
S*‘Wﬁxe

RESNA

3315 Almaden Expwy., Suite 34
San Jose, CA 95118

Attention: Joel Coffman

Project: ARCO 8113, Livermore

Enclosed are the resuits from 6 soil samples received at Sequoia Analytical on June 12,1992, The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

2062832 Soil, $-10.5-B11 6/12/92 EPA 5030/8015,/8020
2062833 Soil, $-20.5-B11 6/12/92 EPA 5030/8015,/8020
2062834 Soil, $-30.5-B11 6/12/92 EPA 5030/8015/8020
2062835 Soll, $-40.5-B11 6/12/92 EPA 5030,/8015/8020
2062836 Soil, $-50.5-B11 6/12/92 EPA 5030/8015,/8020
2062837 Soll, §-55.5-B11 6/12/92 EPA 5030,/8015/8020

Please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you
on this project.

Very truly yours,
SEQUOIA ANALYTICAL

Jana oo

arla
| Project Manager

2062832.RES <1>



RESNA ient Project ID: : : 2,
13315 Almaden Expwy., Suite 34 Matrix Descript:  Soll Received: Jun 12, 1892
“San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Analyzed: Jun 17, 1992

Attention: Joel Coffman First Sample #:  206-2832 Reported:  Jun 24, 1992

SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City, CA 94063
{(415) 364-9600 » FAX (415) 364-8233

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) (pprm) (ppm) {ppm) (pprm}
206-2832 §-10.5-B11 N.D. N.D. N.D. N.D. N.D.
206-2833 5-20.5-B11 N.D. N.D. N.D. N.D. N.D.
206-2834 5-30.5-B11 5.7 N.D. N.D. N.D. N.D.
206-2835 5-40.5-811 N.D. N.D. N.D. N.D. N.D.
206-2836 §-50.5-B11 N.D. N.D. N.D. N.D. N.D.
206-2837 §-55.5-B11 N.D. N.D. N.D. N.D. N.D.
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

Low te Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were nat present above the stated fimit of detection.

SEQUOIA ANALYTICAL

2062832.RES <1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

RESNA Client Project
3315 Almaden Expwy., Suite 34
San Jose, CA 95118

QC Sample Group: 2062832-7 Reported: Jun 24, 1992

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-

Benzene Toluene henzene Xylenes

Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst:  C.Donohue C. Donchue C.Donohue  C. Donochue
Reporting Units: mg/kg mg/kg mg/kg mg,/kg
Date Analyzed:  Jun 17, 1992 Jun 17, 1992 Jun 17, 1882 Jun 17, 1992
QC Sample #:  GBLK0&1792 GBLK061792 GBLKOB1792  GBLKD61792
MS/MSD M3/MSD MS/MSD MS/MSD

Spike Conc.
Added: 0.20 0.20 0.20 0.60

Conc. Matrix
Spike: 0.18 0.18 0.19 0.56

Matrix Spike
% Recovery: 90 20 95 a3

Conc. Matrix
Spike Dup.: 0.19 0.18 019 0.56
Matrix Spike

Duplicate
% Recovery: a5 90 85 a3

Relative
% Difference: 54 0.0 0.0 0.0

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Cang, of Sample x 100

Spike Cone. Added

l Sample Conc.: N.D. ) N.D. N.D. N.D.

’X}Wﬂ A (/Q/K—/ Relative % Ditference: Conc. of M.S. - Cane. of M.S.D. X 100

I alLee {Conc. ot M.S. + Conc.of M.S.D.) / 2

| Project Manager 2062832.RES <2>
4
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SEQUOIA ANALYTICAL HECEIVED

680 Chesapeake Drive « Redwood City, CA 94063
{415) 364-9600 « FAX (415) 364-9233 QUG 12 1992

RESNA
RESNA AN JosE

3315 Almaden Expwy., Suite 34
San Jose, CA 95118
Attention: Joel Coffman

Project: ARCO 6113, Livermore

Enciosed are the resuits from 5 soil samples received at Sequoia Analytical on August 5,1992. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

2080758 Sail, S-10-B12 8/4/92 EPA 5030/8015/8020
2080759 Soil, $-20-B12 8/4/92 EPA 5030/8015,/8020
2080760 Soil, $-30-B12 8/4/92 EPA 5030/8015,/8020
2080761 Soil, $-40-B12 8/4/92 EPA 5030/8015/8020
2080762 Soil, $-50-B12 8/4/92 EPA 5030,/8015/8020

Please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you
on this project.

Very truly yours,
SEQUOIA ANALYTICAL

ARY (ﬂﬂ/

tid Lee
roject Manager

2080758.RES <1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
{415) 364-9600 » FAX (415) 364-8233

RESNA oj : , : S 16 :
3315 Almaden Expwy., Suite 34 Sample Matrix: Soil Received: Aug 5, 1992

San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Reported:  Aug 17, 1992;
Attention: Joel Coffman First Sample # 208-0758 '

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sample Sample

Analyte Limit 1.D. 1.D. 1.D. 1.D. I.D.
mg/kg 208-0758 208-0759 2080760 2080761 208-0762
S$-10-B12 §5-20-B12 5-30-B12 S-40-B12  §-50-B12

Purgeable
Hydrocarbons 1.0 N.D. N.D. N.D. 110 N.D.

Benzene 0.0050 N.D. N.D. N.D. 0.59 N.D.

Ethyt Benzene 0.0050 N.D. N.D. N.D. 1.3 ‘N.D.
Total Xylenes 0.0050 N.D. N.D. N.D. 20 N.D.

Chromatogram Pattern: -- -- .- Gas

Quality Control Data

Report Limit Multiplication Factor: 1.0 1.0 1.0 50 1.0
Date Analyzed: 8/7/92 B/7/92 8/7/92 8/7/92 8/7/92
Instrument |dentification: GCHP-1 GCHP-1 GCHP-1 GCHP-1 GCHP-1

Surrogate Recovery, %: 109 109 109 120 101
{QC Limits = 70-130%)

l Toluene 0.0050 N.D. N.D. N.D. 0.60 N.D.

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit,

l SEQUOIA ANALYTICAL

b g Lo

oject Manager 2080758.RES <1>
l \



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 » FAX (415) 364-9233

RESNA : , Livermore
13315 Almaden Expwy., Suite 34

.San Jose, CA 95118
T t' -

QC Sample Group: 2080758-62 Reported: Aug 17, 1992

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene benzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: R. lee R Lee R. Lee R. Lee
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Aug 7, 1992 Aug 7, 1992 Aug 7, 1982 Aug 7, 1992
QC Sample #:  GBLKD80792 GBLKgs0792 GBLK080792 GBLKDB0792
MS/MSD MS/MSD MS/MSD MS/MSD
Sample Conc.: 0.0060 N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60

Conc. Matrix

Spike: 0.21 .21 0.21 0.63
Matrix Spike
% Hecovery: 102 102 102 105
Conc. Matrix
Spike Dup.: 0.23 0.23 0.23 0.70
Matrix Spike
Duplicate
% Recovery: 112 112 112 117
Relative
%% Difference: a1 9.1 a1 11

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Conc. of M.5. - Canc, of Sample x 100
Spike Conc. Added

Relative % Difference: Conc. of M.S. - Conc. ot M.S5.D. X 100
(Cone, of M.S. + Conc.of M.8.D.) /2

2080758.RES <2




?_-  ———
ARQO Preducts Company <}

* Division of Atlanlmﬁichﬂaldcanpany

Task Order No.

6li2-91~-2,8

Chain of Custody

ARC(ﬂ'acIIIIy no.

6l

(Facility} Livermore -

Project manager
{Consultant) \Tod (U‘H MW

Laboratory name

RCO enpi : Teleph - Teleph F SW"‘L
apcosniinesr A\ fhaed |Jhelau  [rseshomony v 5y Comunany 1102 )2 64~ 125 2o, [U0R)264~243 5 L
Consulant g " Add
nsullant name RCSNA (Corg::am} g’éﬂg" P\L\M\L&le«m &P %\5{, %L{ 4 au ‘foée,(A q‘:“g 07’07%
Matrix Preservation . = g Method of shipment
G| w [ 7 § =1l
) g : : i% £0 1 I ‘§|:| Egg ‘Se,?/uo;o_
= _ 8 ) N o 2 g E§' §§ 5| 8] =5 | & g 2 -'D-._(':.jw_ tfou'/vvff"'
2 g g Soil | Water | Other ice Acid £ = & Eg §E] % gl 5| 3 % ] 0 g’&g
— (- W] by 7 g ele D Li?neiﬂ:lepoen?:;mn
5—10- B)2, ARy 1[92 K ARO[ F A4
5-20-8Q V| J LILTED) hd e
5-30-819, Vv v 34192 Y Go
- ] '
5-40-8|12 ] v v Syl n b 1! Speclal QA/QC
5-50-hy | L[ V. J 81y jon ¥ €|
Remarks
Lab number
Turnaround time
Priofity Rush
1 Business Day . 3
Condition of sample: O{o (o] C‘ Temperature received:
Rush
quished by sampler Dat > i Tj_me Received by 2 Business Days 0
Bt 4«( 2ean ‘gl g’/5‘/ g2 IS N (fose, PSE/ lj/,., il _
Hellnqylshed by B S Date , . Time Hecelvedy E’g:;‘;:is Days O
i I PR A /‘t A T
Rellnq.ulsh by - Date Time |Received by | bnralory Date Time -— Standard
- % '1 ﬁ‘\ 2— - €l J | L) 10 ;uzinass Days H

Distribulion: White copy — Laboratory; Canary copy — ARCO Environmental Engineering;

APPC-3292 (2-91)

Pink copy — Conspitant




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

QP 415 364-9600 « FAX (415) 364-5233 TR

RESNA

3315 Aimaden Expwy., Suite 34 ' EER
San Jose, CA 95118 =R
Attention: Joel Coffman

Project: ARCO 6113, Livermore

Enclosed are the results from 2 soil samples received at Sequoia Analytical on June 15,1992, The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
2062628 Soil, $-0615-SP 1A-D Composite 6/15/92 EPA 5030/8015/8020
2062629 Soil, S-0615-SP 2A-D Composite 6/15/92 EPA 5030/8015/8020

Please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you
on this project.

Very truly yours,

SEQUOIA ANALYTICAL

2062628.RES <1>



(4 SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

w (415) 364-9600 » FAX (415) 364-9233

Client Project ID:  ARCO 6113, Livermore - Jun 15, 1992

RESNA

3315 Almaden Expwy., Suite 34 Matrix Descript:  Soil Received: Jun 15, 1932

San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Analyzed: Jun 16, 1982
First Sample #: 2628 : dun 17, 1992

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection,

SEQUOIA ANALYTICAL

AN (A &/Q-

ia
roject Manager 2062628.RES <1>

. Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
l mg/kg mg/kg  mg/kg  mg/kg  mag/kg
(ppm) (ppm) (ppm) (ppm) (ppm)
206-2628 5-0615-SP1 N.D. N.D. N.D. N.D. N.D.
l A-D Composite
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

v {415) 364-9600 » FAX (415) 364-9233

RESNA Client Project ID: ARCO 6113, Livermore : ,
3315 Almaden Expwy., Suite 34 Matrix Descript:  Soil Received: Jun 15, 1992
San Jose, CA 95118 Analysis Method:  EPA 5030/8015/8020 Analyzed:  Jun 16, 1992

ion: First Sample #:  206-2629 Reported: ~ Jun 17, 1992

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
ma/kg mg/kg mg/kg mg/kg mg/kg
(ppm) (ppm) (ppm) (Ppm) (ppm)
206-2629 5-0615-$F2 24 0.014 0.037 0.054 0.45
A-D Composite
Detection Limits: 2.0 0.010 0.610 0.010 0.010

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not pressnt above the stated limit of detection. Because matrix effects and/or other factors
required adlditional sample dilution, detection limits for this sample have been raised.

SEQUOIA ANALYTICAL

(o

2062628.RES <2>




@ 680 Chesapeake Drive « Redwood City, CA 34063
l w (415) 364-600 « FAX (415) 364-9233
l ESNA Client Project ID: ARCO 6113, Livermore A'
15 Almaden Expwy., Suite 34
nJose, CA 95118
' j QC Sample Reported: Jun 17, 1992
' QUALITY CONTROL DATA REPORT
l ANALYTE Ethyl-
Benzene Toluene benzene Xylenes
l Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: A, Miraftab A, Mirattab A Miraltab A Miraftab
Reporting Units: mg/kg mg/kg mg/kg mg/kg
. Date Analyzed:  Jun 16, 1992 Jun 16, 1992 Jun 18, 1992 Jun 16, 1992
QC Sample #:  GBLKO61592 GBLKOG1592 GBLKOG1592 GBLKDE1592
MS/MSD MS/MSD MS/MSD MS/MSD
l Sample Conc.: N.D. N.D. N.D. N.D.
l Spike Conc.
Added: 0.20 0.20 0.20 0.60
I Conc. Matrix
Spike: 0.18 0.17 017 0.47
l Matrix Spike
% Recovery: 90 85 85 78
I Conc. Matrix
Spike Dup.: 0.19 0.17 0.17 0.49
l Matrix Spike
Duplicate
l % Recovery: a5 85 85 82
Relative
l % Difference: 5.4 0.0 0.0 4.2
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Gonc. of Sample x 100
Spike Conc. Added
l d/l/] ‘ﬂ &L Relative % Ditferance: Cone. of M.S. - Conc. of M.S.D. x 100
(Cone. of M.S. + Cone. of M.S.D.) /2
l roject Manager 2062628.RES <3>
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SEQUOIA ANALYTICAL REGE Y ED

680 Chesapeake Drive + Redwood City, CA 94063
(415) 364-9600 + FAX (415) 364-9233 AUG 11 1992

RESNA RESNA
3315 Almaden Expwy., Suite 34 SAN JOSE
San Jose, CA 95118

Attention: Joel Coffman

Project: ARCO 6113, Livermore

Enclosed are the resuits from 1 soit sample received at Sequoia Analytical on August 5,1992. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHQD

2080500 Soil, 5-0804-SP A-D 8/4/92 EPA 5030/8015/8020

Please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you
on this project.

Very truly yours,
SEQUOIA ANALYTICAL

Viawna (ﬁi—'

ia Lee
roject Manager

e

20BOS00.RES <1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

j : A
3315 Almaden Expwy., Suite 34 Sampie Matrix: Soil

San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020
ttention: Joel Coffman First Sampie #:  208-0500

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample
Analyte Limit 1.D.
mg/kg 208-0500
S-0804-SP A-D
Purgeable
Hydrocarbons 1.0 26
Benzene 0.0050 N.D.
Toluene 0.0050 0.011
Ethyi Benzene 0.0050 0.030
Total Xylenes 0.0050 0.066
Chromatogram Pattern: Gas & Non-Gas Mix.
C8-C12

Quality Control Data

Report Limit Multiplication Factor: 1.0
Date Analyzed: 8/6/92
Instrument Identification: GCHP-7
Surrogate Recovery, %: 89
(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gascline standard.
Anaiytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL

2080500.RES <1>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
{(415) 384-9600 « FAX (415) 364-9233

RESNA Client Project ID: ARCO 6113, Livermore
3315 Aimaden Expwy., Suite 34 ‘

San Jose, CA 95118
ttenti Coffman le G : 208-0500

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene benzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: R. Geckler R. Geckler A. Geckler  R. Geckler
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Aug 6, 1982 Aug 8, 1992 Aug 6, 1992 Aug 6, 1992
QC Sample #;  GBLK080S92 GBLK0806S2 GBLKD80E92 GBLK080692
MS/MSD MS/MSD MS/MSD MS/MSD
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Congc.
Added: 0.20 0.20 0.20 0.60

Conc. Matrix

Spike: 0.18 0.19 0.19 0.55
Matrix Spike
% Recovery: g5 g5 a5 92
Conc. Matrix
Spike Dup.: 0.19 0.19 0.19 057
Matrix Spike
Duplicate
% Recovery: 95 g5 95 g5
Relative
% Difference: 0.0 0.0 0.0 3.6

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample x 100
Spike Conc. Added
p .
l/\ ﬂ/l/"l a CM/ Relative % Difference: Cone. of M.S. - Conc. of M.S.D. x 100
| ia Lee {Conc. of M.8. + Cone, of MS.D} /2
| Project Manager 2080500.RES <2>

1
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BGTEL

ENVIRONMENTAL
WY . A30RATORIES, INC.

Northwest Region

4080-C Pike Lane

Concord, CA 94520

{510} 685-7852

{800) 544-3422 from inside California

{BOO) 423-7143 from outside California

{510} 825-0720 (FAX)

Valli Voruganti
RESNA Industries

ane v 1992

. mw e
g

3315 Almaden Expressway, Suite 34

San Jose, CA 95118

Client Number: RSNO4ARCO1
Facility Number: 6113
Arco Representative: Michael Whelan
work Order Number:  C2-08-255

August 18, 1992

Enclosed please find the analytical resuits for samples received by GTEL Environmental
Laboratories, Inc. on 08/12/92, under task order number 6113-91-2B.

A formal Quality Control/Quality Assurance (QA/QC) program is maintained by GTEL,
which is designed to meet or exceed the EPA requirements. Analytical work for this project
met QA/QC criteria, unless otherwise stated in the footnotes.

GTEL is certified by the California State Department of Health Services to perform analyses
for drinking water, wastewater, and hazardous waste materials according to EPA protocols.

If you have any questions concerning this analysis or if we can be of further assistance,
please call our Customer Service Representative.

Sincerely,

GTEL Environmental Laboratories, Inc.

Eileen F. Bullen
Laboratory Director

GTEL Concord, CA
C208255.00C

Page 10f 3



Table 1

Client Number: RSNO4ARCO1
Facility Number: 6113
Arco Representative: Michael Whelan
Work Qrder Number: C2-08-255

ANALYTICAL RESULTS

Aromatic Volatile Organics and
Total Petroleum Hydrocarbons as Gasoline in Air

Modified EPA Methods 8020 and 80152

GTEL Sample Number 01 02 03 04
Client ldentification ASNW-1-35 AS-MW-5-90 ASVW-2-30 | ASVW-2-EFFL
Date Sampied 08/11/92 08/11/92 08/11/92 08/11/92
Date Anatyzed 08/13/92 08/13/92 08/13/92 08/13/92
Detection
Analyte Lirnit, Concentration, mg/m?3
mg/m3
Benzene 0.5 800 530 510 33
Toluene 0.5 89 120 58 5
Ethylbenzene 0.5 27 17 15 2
Xylene, total 0.5 68 39 35 6
BTEX, total - 1100 710 620 46
Gasoline 10 45000 130000 52000 630
Detection Limit Multiplier 1 1 1 1

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision @, US EPA November 1986. Modification for TPH as
gasoline as per California State Water Resources Control Board LUFT Manual protocals, May 1988 revision,

GTEL Concerd, CA
C208255.00C

Page2of 3
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Client Number: RSNO4ARCO1
Facility Number: 6113
Arco Representative: Michael Whelan
Work Order Number: C2-08-255

Totai Petroleum Hydrocarbons as Gasoline in Air

Table 1 (Continued)
ANALYTICAL RESULTS

Aromatic Volatile Organics and

Modified EPA Methods 8020 and 80153

GTEL Sample Number 05 06
Client Identification AS-VW-2-120 | METHOD BLNK.
Date Sampled 08/11/92 08/11/92
Date Analyzed 08/13/92 08/13/92
Detection
Analyte Limit, Concentration, mg,/m?
mg,/m?3
Benzene 0.5 350 <0.5
Toluene 0.5 34 <0.5
Ethylbenzene 0.5 10 <0.5
Xylene, total 0.5 21 <0.5
BTEX, total - 420 -
Gasoline 10 37000 <10
Detection Limit Multiplier 1 1

a, Test Methods for Evaluating Soiid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as
gasaline as per California State Water Resources Conirol Board LUFT Manual protocois, May 1988 revision.

GTEL Concord, CA
C208255.00C

Page 30f3
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