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For ARCO Products Company
INTRODUCTION

At the request of ARCO Products Company (ARCO), RESNA Industries Inc. (RESNA)
performed an additional onsite and initial offsite subsurface investigation at ARCO Station
771, located at 889 Rincon Avenue in Livermore, California. This investigation was initiated
in response to the results of previous investigations conducted at the site. The purpose of
this investigation was to further delineate the lateral and vertical extent of gasoline
hydrocarbons at the site, to investigate the presence and extent of gasoline hydrocarbons in
the vicinity of the site, to further evaluate the groundwater gradient of the first water-
bearing zone beneath the site, and to provide future extraction points for soil and
groundwater remediation systems,

The work for this investigation was proposed in the Work Plan (RESNA/Applied
GeoSystems [AGS], May 15, 1991), and Addendum Three to Work Plan (RESNA, March
5, 1992), which were approved by the Alameda County Health Care Services Agency
(ACHCSA) prior to commencement of the investigation. Except for the proposed pumping
test, the work was performed as outlined in the documents mentioned above. The pumping
test was not performed because newly constructed recovery well RW-1 did not contain a
sufficient amount of water to sustain a prolonged test. The locations of offsite groundwater
monitoring wells MW-8 through MW-10 were changed from those originally proposed,
because the owner of the property immediately adjacent to the ARCO site did not allow
access to install wells on his property. ARCO is continuing to attempt to gain an access to
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install wells on the property located south and west of the site. However, as the property
owner has demanded for ARCO to accept blanket responsibility for any type contamination
found on the property, whether from ARCO or not, it is unlikely ARCO will reach
agreement for installation of monitoring wells on this property at this time, New well
locations were verbally approved by Ms. Susan Hugo of the ACHCSA and Mr. Eddy So of
the Regional Water Quality Control Board (RWQCB) during a meeting held at ACHCSA
on November 19, 1992. Offsite groundwater monitoring wells MW-8 through MW-11 were
completed as 2-inch-diameter wells instead of proposed 4-inch-diameter wells, which meets
the Tri-Regional guidelines for construction of monitoring wells.

Work performed for this investigation included drilling four offsite soil borings (B-12
through B-15) and two onsite (B-16 and B-17) soil borings; collecting soil samples from the
borings; constructing 2-inch-diameter groundwater monitoring wells (MW-8 through MW-11)
in borings B-12 through B-15, respectively, a 4-inch-diameter vapor extraction well (VW-1)
in boring B-16, and a 6-inch-diameter recovery well (RW-1) in boring B-17; developing and
sampling monitoring wells MW-8 through MW-11, and recovery well RW-1; surveying
wellhead elevations; submitting soil and water samples for laboratory analyses; and
preparing this report that presents field procedures, results and conclusions of this
investigation.

SITE DESCRIPTION AND BACKGROUND

General

ARCO Station 771 is located on the southwestern corner of the intersection of Rincon
Avenue and Pine Street in Livermore, California, as shown on the Site Vicinity Map, Plate
1. The station is an operating gasoline station and mini-market which sells leaded,
unleaded, and supreme unleaded gasoline. Residential homes are situated to the north of
the site and east of the site across Rincon Avenue. A shopping center is situated the south
and west of the site. The site is on a relatively flat lot, at an elevation of approximately 450
feet above mean sea level.
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Four former single-wall underground gasoline-storage tanks (USTs) including one fiberglass
10,000-gallon UST (T1), one fiberglass 6,000-gallon UST (T2) and two steel 4,000-gallon
UST's [T3 and T4] and associated product lines were excavated and removed from the site
during December 1991 through March 1992 by Golden West Environmental Services of
Brentwood, California (Golden West). Roux Associates of Concord, California (Roux),
observed removal of the USTs and product lines and collected soil samples from the tank
pit and product line trenches (Roux, July 10, 1992). A 240-gallon waste-oil tank was
removed from the site in 1987 (Brown and Caldwell, 1987). Four new double-wall 10,000-
gallon fiberglass USTs were installed south of the station building in the vicinity of the
former tank pit. Construction of an interim vapor extraction system at the site is in
progress. The location of old and new tanks and other site features are shown on the
Generalized Site Plan, Plate 2.

Regional Hydrogeology

The site is in the north-central portion of the Livermore Valley, within the Coast Ranges
Geomorphic Province of Northern California. The Livermore Valley is approximately 13
miles long oriented in an east-west direction, approximately 4 miles wide, and is surrounded
by hills of the Diablo Range (California Department of Water Resources, 1974). The valley
slopes gently toward the west. The principal streams in the area are the Arroyo Valley and
Arroyo Mocho, which flow toward the western end of the valley. Arroyo Mocho is located
approximately 1/10 mile south-southwest of the site and Arroyo Valley is located
approximately 2-3/4 miles southwest of the site.

The Livermore Valley groundwater basin is divided into sub-basins on the basis of fault
traces or other hydrogeologic discontinuities (California Department of Water Resources,
1974). The groundwater system in Livermore Valley is a multi-layered 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. Regional groundwater is inferred to flow to the west-northwest and
is approximately 30 feet below the ground surface (Alameda County Flood Control, 1991).
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PREVIOUS WORK

Previous subsurface environmental investigations performed at the site are summarized in
Appendix A,

FIELD WORK

Drilling

Field work at the site was conducted in accordance with RESNA'’s field protocol and the
Site Safety Plan (RESNA, March 18, 1992). A description of the field methods is included
in Appendix B, Field Protocol. Well construction permits were acquired from the Alameda
County Flood Control and Water Conservation District, Zone 7 (ACFCWCD) prior to
drilling at the site. Copies of these permits are included in Appendix C. Street
encroachment permits were obtained from the City of Livermore prior to drilling offsite
wells. During April 8 through 10, 1992, one offsite boring (B-15) and two onsite borings (B-
16 and B-17) were drilled, and offsite groundwater monitoring well MW-11, vapor extraction
well VW-1 and recovery well RW-1 were constructed in borings B-15 through B-17,
respectively. Drilling of offsite borings B-12 through B-14 was postponed because the owner
of the adjoining property did not allow access to install wells on his property. New locations
for these borings were approved by the ACHCSA and the RWQCB. On January 14 and
15, 1993, three offsite borings (B-12 through B-14) were drilled, and three groundwater
monitoring wells (MW-8 through MW-10) were installed in these borings, respectively. The
locations of borings/wells are shown on Plate 2.

Offsite soil borings B-12 through B-14 were drilled on the eastern site of Rincon Avenue
(northeast, east, and southeast of the site, respectively), and offsite soil boring B-15 was
drilled on the northern site of Pine Street (northwest of the site). Groundwater monitoring
wells MW-8 through MW-11 were installed in these borings to investigate the presence and
extent of gasoline hydrocarbons in the soil and groundwater in the immediate vicinity of the
site, and to further evaluate the groundwater gradient of the first water-bearing zone
beneath the site. Soil boring B-16 was drilled in the northeastern portion of the site, and
vapor extraction well VW-1 was installed in the boring to provide an extraction point for a

4
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future vapor extraction system, Soil boring B-17 was drilled in the southwestern portion of
the site and recovery well RW-1 was installed in the boring. RW-1 was installed to be used
as a pumping well during an aquifer pumping test and as a possible extraction point for
future groundwater recovery, should sufficient water for pumping be found in the well in the
future.

Soil borings B-12 through B-15 and B-17 were drilled to depths between approximately 40
and 45% feet, and soil boring B-16 was drilled to a depth of 33 feet.

Soil Sampling and Description

Fifty one soil samples were collected from soil borings B-12 through B-17. A summary of
the Unified Soil Classification System used to identify the soil encountered during drilling
is presented on Plate 3, and the description of the soil encountered in the borings is
presented on the Logs of Borings, Plates 4 through 15. Soil samples from the borings were
collected at intervals of 5 feet or less from the ground surface to the total depth of the
borings. Sampling procedures are described in Appendix B. Field monitoring of organic
vapor concentrations in soil samples was performed during drilling using an organic vapor
meter (OVM), which provides order of magnitude field measurements only.

Soil cuttings generated from the borings were temporarily stored onsite along the western
property line, and placed on and covered with plastic sheeting pending proper disposal. Soil
cuttings generated during April drilling were stockpiled in two separate piles based on OVM
readings. Soil pile (SP1) contained soil cuttings with OVM measurements less than 100
parts per million (ppm), and the other soil pile (SP2) contained soil cuttings with OVM
measurements greater than 100 ppm, Soil cuttings generated during January drilling were
stored in one soil pile (SP) because all OVM measurements were nondetectable. After the
completion of drilling on April 21, 1992, and January 15, 1993, four soil samples were
collected from each stockpile and submitted for compositing and laboratory analyses. The
methods used to obtain these samples is described in Appendix B.
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Well Construction and Development

As mentioned previously, four groundwater monitoring wells (MW-8 through MW-11) were
constructed in borings B-12 through B-15, respectively; a vapor extraction well (VW-1) was
constructed in boring B-16; and a recovery well (RW-1) was constructed in boring B-17.
The groundwater monitoring wells MW-8 through MW-11 were constructed with 2-inch-
diameter schedule 40 polyvinyl chloride (PVC) casing, and the screened interval consisted
of 2-inch-diameter, 0.020 inch machine slotted PVC. Well casings were set in these
groundwater monitoring wells to depths between approximately 37 and 42' feet. The
screened casings in these monitoring wells were set from the total depths of the wells to
depths between approximately 27% and 29% feet. Vapor extraction well VW-1 was
constructed using 4-inch-diameter schedule 40 polyvinyl chloride (PVC) casing, and the
screened interval consisted of 4-inch-diameter, 0.100 inch machine slotted PVC., The well
casing in the vapor extraction well was set to a depth of about 28% feet, and the screened
portion was set from the total depth of the well to a depth of 18Y2 feet. Recovery well RW-
1 was constructed using 6-inch-diameter schedule 80 PVC blank casing, and 6-inch-diameter,
0.020-inch slot stainless steel screen. The well casing in the recovery well was set to a depth
of approximately 40%: feet and the screened portion was set from the total depth of the well
to a depth of 25 feet.

Groundwater monitoring well MW-11 and recovery well RW-1 were developed on April 20
and 21, 1992, and groundwater monitoring wells MW-8 through MW-10 were developed on
January 21, 1993, to remove fine-grained sediments and to allow better communication
between the water-bearing zone and the well. Development was performed using a
combination of surge block and bailing techniques. Details regarding well construction and
development are described in Appendix B.

Groundwater Level Measuring and Sampling

Groundwater monitoring well MW-11 and recovery well RW-1 have been monitored and
sampled in conjunction with monthly monitoring and quarterly sampling of the other onsite
wells, by EMCON Associates of San Jose, California (EMCON), since April 1992. The
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results of these monitoring and sampling events are reported in the quarterly monitoring
reports listed in the References section.

Groundwater monitoring wells MW-8 through MW-10 were monitored in conjunction with
the monthly monitoring of wells MW-1 through MW-7, MW-11 and RW-1 on January 29,
1993, by EMCON field personnel. Depths-to-water (DTW) were measured in the wells and
water samples were collected and visually inspected for the presence of floating product.
Wells MW-1 through MW-4, MW-6 through MW-11 and RW-1 were also purged and
sampled on that date. Gronndwater monitoring well MW-5 was not sampled due to the new
L-shape fitting installed at wellhead for use in interim remediation system, which made it
impossible to lower a pump or bailer in the well for purging or collecting samples.

Evaluation of Groundwater Elevations

The wellheads for the newly installed and pre-existing wells were surveyed to a local
National Geodetic Vertical Datum benchmark on May 8, 1992, and January 23, 1993, by
John E. Koch, a licensed surveyor. The results of these wellhead surveys are included in
Appendix D, Wellhead Survey. Groundwater elevations for the wells were calculated by
subtracting the measured DTW from the elevation of the wellhead.

LABORATORY METHODS

Soil Samples

Twenty four soil samples collected from borings B-12 through B-17 were analyzed in
accordance with ACHCSA requirements for total petroleum hydrocarbons as gasoline
(TPHg) and the gasoline constituents benzene, toluene, ethylbenzene, and total xylenes
(BTEX) using Environmental Protection Agency (EPA) Methods 5030/8015/8020. The
analyses were performed by Sequoia Analytical of Redwood City, California (Hazardous
Waste Testing Laboratory Certification # 1210).
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Soil samples from the borings were selected for laboratory analyses based on:
o  Location above first-encountered groundwater;

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

0  Areas where the presence of gasoline hydrocarbons was suspected based on
OVM readings;

Two soil samples collected from soil stockpiles SP1 and SP2 on April 9, 1992, were
composited in the laboratory and analyzed for TPHg and BTEX using EPA Method
5030/8015/8020. Soil samples collected from the soil stockpile SP on January 15, 1993,
were composited in the laboratory and analyzed for TPHg using EPA Method
5030/8015/8020, BTEX using EPA 5030/8015/8020 TCLP, STLC lead using EPA 7421,
corrosivity using EPA 9045, ignitability using EPA 1010, and reactivity using EPA 9010 and
9030.

Two soil samples from the groundwater bearing zone {one sampie collected from boring B-
15 at a depth of 35% feet, and one sample collected from boring B-17 at a depth of 36 feet)
were sent to Johnson Filtration System Inc. (Johnson) of St. Paul, Minnesota for grain size
analyses.

Groundwater Samples

Groundwater samples obtained from monitoring wells MW-1 through MW-4, MW-6 through
MW-11 and recovery well RW-1 were analyzed for BTEX and TPHg using modified EPA
Methods 5030/8020/California DHS LUFT Method. Well MW-6, the nearest downgradient
well to the former waste-oil tank pit, was also analyzed for total petroleum hydrocarbons
as diesel (TPHA) and total oil and grease (TOG) using EPA Methods 3510/California DHS
LUFT Method and SM 5520C&F, respectively, The groundwater analyses were performed
under the direction of EMCON, by Columbia Analytical Services, Inc., of San Jose,
California (Hazardous Waste Testing Laboratory Certification # 1426).

8
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FIELD WORK RESULTS

Drilling Observations

The earth materials encountered at the site consisted primarily of clayey to sandy gravel
interbedded with some silty sand and sandy silt to clay. Groundwater was first encountered
within sandy gravel in borings B-12, B-13, B-16 and B-17, and within clayey to silty sand
overlying sandy gravel in borings B-15 and B-14 at the depths between approximately 2772
and 33 feet. Groundwater stabilized at depths of approximately 29 and 31 feet in wells
MW-11 and RW-1 (drilled in April during long term drought), and at depths between 19%2
and 26% feet in weils MW-8 through MW-10 (drilled in January after heavy rains). A
stratum at least 3 feet thick of damp sandy clay, which appears to be a perching or confining
layer beneath the shallowest groundwater, was encountered at depths between approximately
37 and 424 feet in borings B-12 through B-15 and B-17. This apparent confining stratum
was not encountered in boring B-16 because it was terminated at a depth of 33%; feet.
Graphic interpretations of the soil stratigraphy encountered in the borings are shown on
Geologic Cross Sections A-A’, B-B’, C-C, and D-D’ (Plates 16 through 19). The locations
of the geologic cross sections are shown on Plate 2.

A product odor was noted from the soil samples collected from borings B-16 and B-17 at
depths greater than about 21 feet. No product odor was noted from the soil samples
collected from offsite borings B-12 through B-15. Field organic vapor (OVM) readings of
soil samples from borings B-12 through B-17 are shown on the boring logs in the column
labeled PID (photoionization detector). OVM readings are considered to be order of
magnitude field measurements only.

Subjective Groundwater Analyses

According to EMCON’s Field Reports, initial water samples collected from wells MW-1
through MW-11 and RW-1 showed no evidence of floating hydrocarbon product on January
29, 1993. DTW measurements and subjective analyses results for floating product in
groundwater are summarized in Table 1, Cumulative Groundwater Monitoring Data. The
results of EMCON’s field work on the site, including DTW measurements, well purge data

9
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sheets, and subjective analyses for the presence of floating product in the groundwater in
the wells are presented on EMCON’s Field Reports and their Summary of Groundwater
Monitoring Data, which are included in Appendix E.

Groundwater Gradient

Based on groundwater elevations obtained from wells MW-1 through MW-4, MW-6 through
MW-11 and RW-1 on January 29, 1993, the inferred groundwater gradient and flow
direction for the first-encountered groundwater beneath the site is approximately 0.04 (ft/ft)
toward the northwest. The flow direction changed from northeast during the second, third,
and fourth quarters of 1992 to northwest during January 1993. The groundwater elevations
in the pre-existing wells increased an average of 9 feet between December 14, 1992, and
January 29, 1993. This significant increase in groundwater elevation appears to be due to
the precipitation in December 1992 and January 1993. Depths to groundwater and
groundwater elevations for monitoring wells MW-1 through MW-11 and recovery well RW-1
are summarized in Table 1. Plate 20, Groundwater Gradient Map, is a graphic
interpretation of the groundwater elevations measured on January 29, 1993.

LABORATORY ANALYSES RESULTS

Soil Samples

Laboratory analytical results of soil samples collected from offsite borings B-12 through B-15
indicated nondetectable concentrations of TPHg (less than 1 ppm) and BTEX (less than
0.005 ppm). Laboratory analytical results of soil samples collected from onsite boring B-16
located in the northeastern portion of the site indicated nondetectable of TPHg and BTEX,
except for the presence of minor benzene concentration (0.0080 ppm) detected in the
sample collected at a depth of 21 feet. Laboratory analytical results of soil samples
collected from onsite boring B-17 located in the southwestern portion of the site indicated
nondetectable TPHg and BTEX, except for the presence of minor BTEX concentration (up
to 0.021 ppm) detected in the sample collected at a depth of 21 feet, and minor TPHg
concentrations (7 ppm) and BTEX concentrations (up to 1.1 ppm) detected in the sample
collected at the depth of 43 feet.

10
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Laboratory analytical results of a composite soil sample collected from soil stockpile SP1
on April 9, 1992, indicated nondetectable TPHg and BTEX. Laboratory analytical results
of a composite soil sample collected from soil stockpile SP2 on April 9, 1992, reported 6.4
ppm of TPHg and up to 0.12 ppm BTEX. Laboratory analytical results of a compaosite soil
sample collected from soil stockpile SP on January 15, 1993, indicated nondetectable TPHg,
BTEX, and STLC lead. Corrosivity, ignitability and reactivity results were within acceptable
limits for disposal at BFI landfill. RESNA understands that, soil stockpiles were removed
from the site and transported to BFI Landfill in Livermore, California by ARCO’s
contractor, Dillard Trucking Inc. of Byron, California, on May 8, 1992 (SP1 and SP2), and
on February 18, 1993 (SP).

The results of soil samples analyses are summarized in Table 2, Cumulative Results of
Laboratory Analyses of Soil Samples. Graphic interpretations of TPHg in soil at depths of
26 to 36Y2 and 38 to 43% feet are shown on Plates 21 and 22, respectively. Interpretations
of TPHg concentrations in soil are also summarized in the geologic cross sections on Plates
16 through 19. Chain of Custody forms and copies of laboratory reports for soil samples are
included in Appendix F.

Based on sieve analyses results, Johnson reported the sample collected from boring B-17 at
a depth of 36 feet to be silt to fine gravel, and the sample collected from boring B-15 at a
depth of 35% feet to be gravelly clay. The sieve analyses report is included in Appendix G.

Groundwater Samples

Laboratory analytical results for water samples indicate TPHg concentrations ranged from
380 parts per billion (ppb) (MW-3) to 360,000 ppb (MW-1), and benzene concentrations
ranged from 0.8 ppb (MW-3) to 4,600 ppb (MW-2) in the samples collected from onsite
wells MW-1 through MW-4, MW-6, MW-7 and RW-1; and nondetectable concentrations of
TPHg (less than SO ppb) and benzene (less than 0.5 ppb) in the samples collected from
offsite monitoring wells MW-8 through MW-11. The laboratory reported that the sample
collected from groundwater monitoring well MW-3 contained components eluting in the
gasoline range that were quantitated as gasoline, aithough the chromatogram did not match

i1
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the typical gasoline fingerprint. It appears, that these results might be within the weathered
gasoline range.

Laboratory analytical results for water sample collected from MW-6, the nearest
downgradient well to the former waste-oil tank pit, indicated 3.6 ppm of TOG (petroleum
fraction). A lower boiling point fuel mixture quantified as TPHd was detected in the
groundwater sample from MW-6 at a concentration of 2,300 ppm. According to ARCO,
diesel has not been stored at the site,

Benzene, ethylbenzene and total xylenes concentrations were greater than the State
Maximum Contaminant Levels (MCL) of 1 ppb, 680 ppb, and 1,750 ppb, respectively, in
wells MW-1, MW-2, MW-4, MW-6 (except ethylbenzene), MW-7, and RW-1. Toluene
concentrations were greater the State Recommended Drinking Water Action Level (DWAL)
of 100 ppb in wells MW-1, MW-2, MW-4, MW-6, MW-7 and RW-1,

The results of laboratory analyses are summarized in Table 3, Cumulative Results of
Laboratory Analyses of Groundwater Samples. Chain of Custody records and laboratory
analyses reports for groundwater samples are included in Appendix E. Graphic
interpretations of the extent of TPHg and benzene in the groundwater are shown on Plate
23, TPHg Concentrations in Groundwater, and Plate 24, Benzene Concentrations in
Groundwater.

DISCUSSION OF RESULTS

Hydrocarbon-Impacted Soil

The presently interpreted extent of hydrocarbon impacted soil beneath the site is presented
on the Geologic Cross Sections, Plates 16 through 19, and TPHg Concentrations in Soil,
Plates 21 and 22. The greatest concentrations of hydrocarbons in soil appear to be in the
southwestern portion of the site.

12




—fRESNA

Working To Restore Nature

Additional Onsite and Initial Offsite Subsurface Investigation February 26, 1993
ARCO Station 771, Livermore, California 60000.09

Hydrocarbon-Impacted Groundwater

Groundwater in the shallow aquifer beneath the site appears to have been impacted by
gasoline-related hydrocarbons as indicated by the presence of concentrations of TPHg and
benzene (up to 360,000 ppb and 4,600 ppb, respectively) detected in water samples collected
from onsite wells, The groundwater in the shallow aquifer northwest, northeast and
southeast of the site does not appear to be impacted by gasoline-related hydrocarbons as
indicated by nondetectable TPHg and BTEX in the four offsite wells.

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

o  Gasoline hydrocarbons appear to have impacted soil beneath the site. The majority
of gasoline hydrocarbons at concentrations greater than 100 ppm in the soil appear to
be limited to the southwestern portion of the site at depths between 32 and 43 feet.

o  The lateral extent of gasoline hydrocarbons in the soil appears to have been delineated
north and east of the site. The vertical extent of gasoline hydrocarbons in the soil at
the site appears to have been delineated to nondetectable or less than 10 ppm TPHg
at depths between 43 and 45% feet in a potential confining sandy clay layer beneath
the shallow water bearing unit.

o Groundwater beneath the site appears to have been impacted by gasoline
hydrocarbons as indicated by concentrations of TPHg and BTEX (up to 360,000 ppb
and 41,000 ppb, respectively) in groundwater samples collected from onsite wells.

o  The lateral extent of gasoline hydrocarbons in groundwater at the site has been
delineated in the northern and eastern portions of the site as indicated by
nondetectable concentrations of TPHg and BTEX in offsite wells.

LIMITATIONS
This report was prepared in accordance with generally accepted standards of environmental

geological practice in California at the time this investigation was performed. This
investigation was conducted solely for the purpose of evaluating environmental conditions
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of the soil and first groundwater with respect to gasoline hydrocarbons beneath the subject
site. No soil engineering or geotechnical references are implied 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,

DISTRIBUTION
It is recommended that copies of this report be sent to the following regulatory agencies:

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

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

Ms. Danielle Stefani
Livermore Fire Department
4550 East Avenue
Livermore, California 94550
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UNIFIED SOIL CLASSIFICATION SYSTEM
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Depth of boring: 45 1/2 feet Diameter of boring:_ 8 inches  Date drilled:_C1/15/93
Well depth: 42 1/2 feet _ Maferial type: _Sch 40 PVC Casing diameter; 2 inches
Screen interval: 27 1/2 to 42 1/2 feet Slot size: 0.020—inch

Drilling Company: Expioration GeoServices Driller: John and Mike

Method Used: Hollow—Stem Auger Figld Geologist: Barbera Sieminski
Signature of Registered Professional: Mgf—-———____—
: CA

Registrafion No.: CEG 14635 s“ﬁ[
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Saemple | £ UsSCs . Well
Depth No. % P.1.D. Code Description Const
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42 feet
39 1/2 feet

Depth of boring:
Well depth:

Material type:  >ch

Diameter of boring:

01/14/93

Z inches

Date drilled:

Casing diameter:

8 inches
40 PVC

Screen interval: 29 1/2 to 39 1/2 feet Slot

Drilling Company:
Method Used:

Expioration GeoServices

Holiow—5tem Auger

Driller:

0.020—-inch
John and Mike

size:

Signature of Regisiered Professional:

% Geologist: Barbara Sieminski

Registration No.: CEG 1463
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Depth of boring: 40 feet  Diameter of boring: 8 inches  Date drilled:__01/14/93
Well depth: 37 feet Material type: Sch 40 PVC Casing diameter; 2 inches

Screen interval: 29 to 37 feet Slot size: 0.020-inch

Drilling Company: Exploration GeoServices Driller: John and Mike

Method Used: Hollow—Stem Auger Field Geologist: Barbara Sieminski
Signature of Registered Professionai: \/;’% e

Registration No.: CEG 1463 W %
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Depth of boring: 43 feet Diameter of beoring: 8 inches  Date drilied: _04/09/82

Well depth: 39 feet Material type:  Sch 40 PVC Casing diameter: 2 mcnes |
Screen interval: 29 to 39 feet Slot size: 0.020—inch

Drilling Company: HEW Drilling Driller: Phil and Perfecto

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

Signature of Registered Professional:

Registration No.: CEG 1463 i?td;% CA/
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Depth of boring: 33—1/2 feet Diameter of boring: 12 inches Date drilied:_04/08/92
Well depth:  28-1/2 feet  Material type:__ Sch 40 PVC Casing diameter; 4 inches

Screen interval:  18-1/2 to 28--1/2 feet Slot size: 0.100~-inch
.l Drilling Company:  HEW Drilling Drilter: Phil and Perfecto
Method Used: Hollow—Stem Auger Field, Geologist: Barbara Sieminski
l Sighature of Registered Frofessional: %/ e
Registration No.: CEG 1463 WC(
Sample| = UsCs well
Depth >aMPI€ | ipti e
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Sample | ¥ Uscs .
l Depth No. 3 P.I.D.|cude Description
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5_295 7 58 very stiff.
l T R ;é Product odor at 30 feet.
S—31 gl (1| 33
o ] 12 increasing sand, becoming moist.
l 5—32.50 15| 34vz
30 =ICW-—CO Sandy gravel with clay, brown, wef, very dense.
L34 — Total depth = 33—1/2 feet.
_36_
' L 40
.
l 44
l - 46
I L 48
m — S0
E-sﬁ“.‘ LOG OF BORING B—16/VW—1 | PLATE
m | A ara ARCO Station 771
Working fo Restore Nature 899 Rincon Avenue 1 3
PROJECT  60000.09 Livermore, California




Depth of boring: 45 feet Diameter of boring: 12 inches Date drilled:__04/08/82
Well depth: 40 1/2 feet Material type:Sch B0 PVC/Steel Casing diameter; 6 inches
Screen inferval: 25 1/2 to 40 1/2 feet Slot size: 0.020-inch

Drilling Company:  HEW Drilling Driller: Phil and Ferfecto

Method Used:

Hollow—Stem Auger

Signature of Registered Professional:

Registration No.: CEGC 1463 ﬁ‘{f ZCAg

Fiyeologisi: Barbara Sieminski
——————
W

L2
DeptH >@mple| * Usecs N Well
p No. 1:% P..D. Code Description Const.
%
Asphalt—covered surface.
-0 ASphait {4 inches). ' v
| SP Gravelly sond, gray, damp, medium_dense: fitl 1Y ?vv
GC Clayey cravei with sand, dark brown, damp, medium vl oo
-2 dense. b
7vv ;'vv
K
L4 ?vv ‘vvl
0
s1s—s @S o ] v
- — — 8 7 T}
3 GW—GC Sandy gravel with clay, brown, camp, medium dense; L ;,Vﬁ‘
gravel up te 3 diameter. o ?Vl
-
:f:v 321
7 \7'\'.’1
% k=4
L 10 - Fw Fo
v 7 i
‘]‘] - . " . . | - L
S—11 Em s Becoming dense, damp to moist, with increasing clay I
y v |
L 124 17 v v
g e
7 v |
P v v C]
v v
- 14 o 7vv ;-v
7VV ?v
¥ ¥ i
- — d o 7 IV
18 :. 50/86 Large cobble P v bow
h vi iv|
P i [i:fvv!,
! vl (7!
- 12 . ?vv D‘\7“ :
b v ‘fv@ [
v !
vy Vv‘?l
- v =
Fvv vvg
105 Color change to gray, moist; product odar at 21 feet. ' o
F v V1
(Section continues downward)
LOG OF BORING B—-17/RW-—1 PLATE

ARCO Station 771
899 Rincon Avenue
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T
Ne ihieample | = USCS T Well
= No. % P.1.D. Code Description Const.
GW—GC Sandy gravet with clay, gray, meist, medium dense; M v
gravel up to 3" diameter. o1 o
Froduct odor at 21 feet, FY F¥
_ee_ v v
v v T
v v
54 GC Clayey gravel with sand, brown, moist, very dense. i i
PG — i " i
) 50/6 L
"0 s 305 o r]
s=51 S5 0 X -
3o 5073 SC Clayey medium—grained sand with gravel, brown, i
gg = GC moist to wet, very dense. 4
S—33 20l T 240 Clc}ye:)c/j gravel with sand, brewn, damp to moist, very I
| N 013" ense, o
34 o Product odor at 33 feet. ]
40 ew—GC Sandy gravel with clay, grayish—brown, moist to wet, i
—36— 5-36 gl )|/ 388 very dense. I
Product odor gt 38 feef. 1
— 38— S
40 f
5—41 12‘8 750 €L Sandy ciay, brown, damp, low plasticity, hard.
53 Product odor at 41 feet.
9
S-43 sl 120
L an 5]
44 8| 20
11
Total depth = 45 feet.
|48 _
- 50
E%&E% LOG OF BORING B—17/RW—1 PLATE
w@mﬁﬁﬂﬁ ARCO Siation 771
g o Restore Nature 899 Rincon Avenue 15
PROJECT 60000.09 Livermore, California




Cross section Cross section

D-D* B--B’
Cross section
c-C o
- Former o3 ~—
| '-‘]3 ‘=[i' Undeir:grour{d vank ot gI gl
= gasoiine—storage tank pi
470 — =
— £ = = < <
1 ~ ~. [ p] <
= T otlt) New lt_mder round rl‘ c!\“-l- gl i T
asoline—storage
<t o= = — o LN — ’
& £ & £ 2 o¢ i 3 o A
no oM a. Sandy Gravel; Baserock Q.
— Gravelly Sknd td Sand G y
490 gravellhﬁt? —;,._%’QLC!"' £ ‘ M — — ] — Z/_—_ _________ i
— layey “Grajeil < 7F ‘ 1
: T |
— “
440 —| <1.0@ | g<to <10 o <1.0 @<1.0
A Sandy Gravel TP—4 i A l_j'/'"_.___ .
c with Clay __.1_,_:5_1P“3__Tl_ai5 —2? —Suhdy Claya I~ ~ 2 Sandy <1.0  Gravel with Clay <*‘9
9 Ot 1. 1.5 , : @
© @ <1.0 : o - —¥
430 — = L <1.0 N cafomibrg ., w0 Y _ e ——— + ¥
(] T S =
o .
'd:g . Clayey .<11C}14/93Grovei Sandy C]Gy>{ﬁ4ﬁ3__
420 — ¢ <10 L — <1.0 B VAN SR et i INAVA. 25
o1 ‘< — —_— T ‘o
° ) NEE T Gravel )
B 1 2/10/90 97‘;; Sandy 4 Cloyey Sand
410 M- — L5 oF—-2——=__ _f  —— s e
= - "'<1 0
JRSKe
400 70 EXPLANATION
= ati
I A
= Laboratory analyzed eoil sample
5800 1 showing concentration of TPHg
390 — in parts per millfon
1 = weii cosing Approximate Horfzontal and Vertical Scale
T = Well screen 15 75 0 15 30
b —
= Bori
nng P
AV initic] water level in boring
¥ _ Sigtic woter level in well {1/29,/83)
M = Projected loborotory analyzed tank pit
1900 soil” sample showing concentration of
TPHg in parts per million
PLATE
"’HA GEOLOGIC CROSS SECTION A - A’
ARCO Statlon 771
Working to Restore Nature 869 Rincon Avenue 16
PROJECT 60000.09 "B 2/12 Livermore, California 5000094




Cross Section

Cross Section

O 1
7 ATA T T 0P
=
o0 — : : 2
M)
¥ o = © !
| 2 T | | |z
460 —| @ = m ad] SERVICE ISLAND m SUMP <_
= Sandy Gravel; Baserock. % — N > o ) (]0
8 | e ~( ﬂli Q Q DL_ m Bs
D- m & O ,Q,,?,,,, T ¥ o hl‘\ h
B H L8 Claye
450 — T+ —7 e 0 1.2 Grave
B 9'm 17| L514 oYV Le v@ Sand
g 212841 |<7.0 2.2 LTE <7.0 <
7?7 <3, 1. ’
—] O
8 Sancy Grave: R S“qp_d?_&dy_ - Sandy {Gravel with Clay N R
S <109 st : ) o :ij;gj Gravell ==
g <100y - =
2 W e e ) 1 0d W <1.0 v e <10
430 — = - e 2 —_ == .09V . e
) ———— e — =
E T 1/14/ Clayey Gravel 5 \ = 1
< <L0QV 1/14/93 1 ‘ <1.0
420 c 4 Clayey Sdnd 7 <10 - ? 4 - S ___fiq_‘_j \V4 1;/8/90
1 © - 2 ! : _
o o® . * . —.2/10/99 A 12/11/90 X
<. ‘ TR TR ‘ frm e — — — — 1
410 —] ’ Sandy Clay — 3 2 - <1.0
Sandy Clay <10
<.0 .
EXPLANATION
400 — _~ = Line of equal concentration of TPHg
‘\OO in soil
l = Loboratory analyzed soil sampie
390 ¥7 showing concentretion of TPHg
o in parts per million
1 = Well casing
:: = Well screen
= Boring Approximate Horizontai ond Vertical Scale
AV inttial water level in boring 15 7.5 o 15 30
¥ _ Static woter level in well (1,/29/93) T —
750 = Projected laboratory analyzed product feot
fine trench soil sample showing
concentration of TPHg in parts per million
, PLATE
RESMNA QEOLOGIC CROSS SECTION B - B
ARCO Station 771
Worlting to Restore Nature 899 Rincon Avenue 17
PROJECT 60000.09 Livermore, Callfornia




Cross Section

A=A __ M
- |
13 2
9] = W \%
| NS — ] Te)
= F T = —
= [ ] m = |
480 — ™ o m ~ (aa]
00 = 2 — [p]
] e 9 e | —
C @ oo o m e
450 Sandy Gravel: FJ! K o C
_ + —= — — : [ I<.0 — R
g 1;\ % miﬂ/n;&'f <1.D : —
3 ! FORMER <10l | <=0
<1.0@ <1.0 WASTE-OIL i
440 —| 8 - SIoud 1.0
2 Sandy Gravel TANK PIT; BACKFILLED <30 .+ g < Sandy Gravel $®<1.0
- 1.0
8 L <1.0 <1.0
“ ‘O b Lo
430 —| = <1.0 < ‘V 25 ¢
4 = ?7 ! | = . <1.0
3 3.3 Sandy Clay ‘2‘ = — - o~ a ~" v
< - — ¢ Sandy Silt
N Clayey Gravel ! to Silty Sand <5.0
420 | § T =2 <1.0 Vi«,o : — Clayey Gravel Y .l v/
£ R = : <1.0 <1.0 T ? +
S 4 QL 210857 A48/92 o YV <i.0 Sandy Gravel T
= 70'?\3200- I~ Sandy Gravel 7/1/91°° - Clcyey? Gravel ‘1
410 —] R - — . - — = — 1
4.9 ®7.0 :
N - - ’ Sandy Clay ? <1.0
3.5 Sandy Clay
400 —
EXPLANATION
_~ = Line of equal concentration of TPHg
A\OQ in aoil
: ‘ = Laboratory cnolyzed sofl sample showing
3308 concentrotion of TPHg (red}, TPHd (green),
30 and TOG (blue) in ports per million {ppm).
Approximate Horizontal and Vertical Scale
= Well casing
I 15 7.5 0 15 30
S T e Ju—
= Borlng fout
AV Inftial water leve| in boring
¥ _ stotic woter level In well (1,/28/93)
PLATE
"SNA QEOLOGIC CROSS SECTION C - C'
ARCO Statlon 771 18
Worling to Restore Nature 899 Rincon Avenue |
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Cross Section Nl . o?
A—A’ l
NEW g = =
FORMER
NN UNDERGROUND ™ S s Z
STORAGE <+ GASOLINE-~ - © o
] eNm STORAGE = | , \n
TANKPT = 14, TANK PIT & m m &
460 - ;:‘._-\.6'.. 5"~1— S ’5“ SUMP ~—o% Sandy Gravel: Baserock R
! Q - I . [l (®]
i g‘jq_L n- m o o _ ) . a D
450 - D 1L. DU . ]E. _S_ME)'?_GEVEEEH—"’” E iv‘ Clayey] Gravel f ?
gy, 0 | N "
- <1.0‘|\ <O j } N A—( Sandy Gravel o<1.C
S 440 M\ ba00 1.500[48 48007 P<i0 . ~] —
a Judest |
WA W5 WT4n N
c AT WP o W = T JGlayey Gravet- —, 2 ~&<1 1
o . TP—8 I~ = Sandy Gravei o . N @<1.0
® o «p 100 T1<1.0 ‘g30 andy ? ?—Sandy Silt with Gravel
= 430 . <30 V¥ @10 $<-0 va. e y
i} N v _ - L . — = $< 1.0 _r -—!
2 ' — 7 T g > = V4 #«.o
< 4 (7= ) . Clayey Gravel T ~— - 2 ?
c ‘O Z——f——-—-—_.__.___.‘\.___':-‘z_)_,_ 79<1.0 to Sandy Silt with Gravel —7? 1/15/93“
g 4207 < <7/2/91 38 Z*/_a ,’:’;2"“?—‘ ————— e . =" T
o ay ~ 2 4/8, ' Sandy Gravel T
é j ) Q%:_j%f‘v Sandy Gravel M| 12/11,/90 Sandy Gravel T
] NN S —— X  —— = <0 . 9 " 2 T
410 P 'f;m - e — 7 . ¥<1.0
Sandy Clay <1.0 Sandy Clay Sandy Clay
<4.0
400 A
EXPLANATION
_~ = line of equal concentration of TPHg
J\QQ in soil
11 Ul = Laboratory analyzed soil sample
' showing concentration of TPHg
In parta per million
1 = Well cosing
:: = Wall gcreen
= Boring Approximate Horizontal and Vertical Scale
v - Initial water level in boring 15 7.5 o 15 30
¥ - static water level in well (1,/29/93) SO —
B = Projected laborotory analyzed tank pit feet

4

k-

00  soil sample showing concentration of
TPHg in parts per million
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i o0
il
l /425.20
MW—11 0
l 42413 / / AL
I 0
' DRIVEWAY —
T <
.
' == MW— &
d 42767 - b =
g L =
VW | Q
E| 2 / = =
EXISTING ¢
l LIRERMER  STATION ™ BUILDING /5 =
TANK <
l ,_/—: / é = MW—%
L ®RWo 5 |O 43030 &
o sTockpLE % 87 Sw_7 59
o LOCATION IMW—1 7 428.57 =
24
1 PRI \
& © IWNCH M__l_l__J_ _71____, E %%\o? ;
=3 = b
Wi IR 1903
l W= 28,7 429.39 1%%%
AW wAE
APPROXIMATE PROPERTY LINE > Ve
28
i R
I EXPLANATION \
'50 0. Line of equal elevaticn of groundwater
/bc in feet above mean sec level (MSL) !
. 430.30 = Elevation of groundwater in feet obove MSL, 1
January 29, 1983
NC = Not calcuiated; DTW measurement may naot be MW—10,
I : accurate due to L—shape wellhead fitting. 429_959 v
MW—‘ISG = Monitaring well
(RESNA, 1991, 1992 and 1§93)
RW—1 O = Recovery well Approximate Scole
(RESNA, April 1992}
40 20 G 40 80
VW—1 O = Vapor extraction weil
I = i e S—
' L _1| = Former undergreund gasocline—storage tank feet
~— S Existing underground gascline—starage tank Source: Surveyed by John Koch. Licensed Lond Surveyo
. PLATE
GROUNDWATER GRADIENT MAP
. ‘ ARCO Station 771
l Worlking to Restore Nature 899 Rincon Avenue 20
DRAWN: i liforni CAD FILE:
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a2/ |
MW—8
' A A\
8- 15”&/ \
MW=-11
I <1 &
' PINE STREET
m SIDEWALK DRIVEWAY
3
i : §
= %,
o B-6/
o /\
%l <1 — MW{—{'SG & //
T Bl g
LS B-18/ =l
EI VW —1 g =
>_<WASTE G STATION™ BUILDING 5 S
2 <C
& v /
o B—-13
I < 2|2 wwd g
i O
B o %
— =
I I
=
W
=
l 2 i -
APPRDXIMATE PROPERTY LINES, -‘I‘O'ﬂmwg? 2
I ~—
l EXPLANATION
’\OO = Line of equal concentration of TPHg
—— in soil in parts per million (ppm)
210 = Maximum cancentration of TPHg in soil at
depths of 26 to 36 1/2 feet
B-11g = Soil boring
(RESNA, February 1990 and July 1891) B--14/
B-15/ MW—‘IO@
Mw— 1545 = Monitoring well
(RESNA, 1991 and 1992)
B-17/ N
RW—1 = Recovery well
(RESNA, April 1992) Approximate Scaie
I B-18/
VW-—1 = Vapor extraction well 40 a0
. (RESNA, April 1992) 40 20 0
L J = Former underground gascline—storage tank E——
l Pty feet
= Existing underground gasciine—storage tank
NS = Not sampled Source: Surveyed by John Koch, Licensed Lond Surveyor.
l g TPHg CONCENTRATIONS IN SOIL |PLATE
: a@gﬁﬂ AT DEPTHS OF 26 TO 36 1/2 FEET
Working to Restore Nature ARCO Station 771 21
r— 899 Rincon Avenue o0 FiLE.
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B-12/ \
MW—8 & |
<1 ‘\
E—@‘x’/ K
MwW—11
< ®
PINE STREET
DRIVEWA
o SIDEWALK DRIVEWAY
5
=l| s-g/ 2,
o B-6 1
'] MW=6 & — MW— “&
o <
o Bl 3-16/ W
Lyl =
TS i VW1 & =
£ | rortie EX/STING P xs R
2| LLERMER  KTATION” BULDING & 5
; joo TA =
0p x 8-13/
r )
O- § 7.0 B 17/ g Z MW—9 G
\\OR 1 H~10 DO <1
8—4/6’\\ AW S 10
[IMw=1 N2> 1 vl =
0
| ks I
' &
______ e
3 ASPANST I S -
"" —S/ZS
APPROXIMATE PROBERMY LNE 133
= -
)
(]
EXPLANATION
O
‘\GO = Line of equal concentration of TPHq
- in so0il in parts per million {ppm)
3,800 = Moximum concentration of TPHg in soil at
depths of 38 to 43 1/2 feet
B-11g = Soil boring
(RESNA, February 1980 and July 19913 B—14/
8-15/ MW-—1OG
MW—15G = Monitoring well <1
(RESNA, 1991 and 1992)
B—17/
RW—1 = Recovery well
818/ (RESNA, April 1992) Approximate Scale
VW1 = Vapor extraction well ‘ 40 80
Oﬁ (RESNA, April 1992) 40 20 0
N
L J = Former underground gasoline—storoge tank ==—-———-_
S feet
= Ekxisting underground gasoiine—storage tank
NS = Not sampled Source: Surveyed by John Koch, Licensea Lond Surveyor
TPHg CONCENTRATIONS IN SOIL PLATE
= AT DEPTHS OF 38 TO 43 1/2 FEET |
Waorking to Restore MNature ARCO Station 771 - 22
p—— 899 Rincon Avenue o fLE
PROJECT 60000.09 VW 2/11 Llvermore, California ' 800009TG
.




000
s
/6
360,000

NS
Mw—15@
RW—1 g
yw—1 (P

| |

MW—& @
\_”/ e
<507 M1 1g <50
—
\ ? \
PINE STREET \\\
0
D soemak | pavewar
b
%0, . -
MW—6 & N _ I
20,000 = S NG
5 28 4
x [ x
% Loy g e =
€l EX]STiNG\c o z {_lZJ
ORMER \
3 AETECOIL [STATION™ BUILDIND, . =
> T =
o
Al h 2, MW—9
i \Q':';’ el 8,00 510 <50
o ’G 2O
STOCKPILE 3 350.000 N \ 5
LOCATICN _J‘\AW Z
| N (Y] b E
I ) \
I
R jR)LL,J_LJ _______ i
-~
e = [ -
APPROXIMATE PROPERTY LINE 89,000 7
EXPLANATION
= line of equal concentration of TPHg
in groundwater in parts per billicn (ppb)
= Concentration of TPHg in groundwater in ppb
Jonuary 29, 1993
= Not sampled; ingccessible for sampling due MW—1C,
to L—shoped wellhead fitting <50
= Monitering well 5
(RESNA, 1991, 1992 and 1983)
= Recovery well Appraximate Scale
(RESNA, April 1982)
40 20 0 40 80
= Vapeor extraction well
(RESNA, April 1992) e —
= Former underground gasoline—storage tank feet
= Existing underground gesoline—storage tank Source: Surveyed by John Koch, Licensed tang Surveyor.
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4000
-

4,600

NS

MW--15 M5

RW-1 g

w—1 (P

[

! |

| I |

TN

N

MW—2 o
KJ h
MW—11
<0.5 &
PINE STREET
DRIVEWAY
E)
Mw—y <
2 g0 < 0.8 —
- ? & W
L
=
L NN s
WASTECo. STATION” BUILDING o =
TANK = <C
- x
2 3,100 \ \g’ 2 MW=9
L @ RrwT o O <0.5
ol &g 21O
STOCKPILE <.1 ¥ 2,500 %]
LOCATION V =
e
!
’ %
G
gj —
y—
APPROXIMATE PF PROPERTY LINE ? 46007 ™
EXPLANATION
= Line of equal concentratich of benzene
in groundwater in parts per billion {ppb)
= Concentration of benzene in groundwater in
ppb, Jaonuary 29, 1983
= Not sampled; inaccessible for sampling due MW—1OG
to L—shaped wellhead fitting <0.5
= Monitering well
(RESNA, 19391, 1992 and 1993)
= Recovery well Approximate Scale
(RESNA, April 1992) 40 80
40 20 0

Vapor extraction well
(RESNA, April 1992)

Former underground gasoline—storage tank

Existing underground gasoline—storage tank

e s ——

feet
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Additional Onsite and Initial Offsite Subsurface Investigation

ARCO Station 771, Livermore, California

AN

Working To Restore Nature

February 26, 1993
60000.09

TABLE 1

CUMULATIVE GROUNDWATER MONITORING DATA

ARCO Station 771
Livermore, California

(Page 1 of 5)

Welt Weill Depth-to- Water Floating

Date Elevation Water Elevation Product
MW-1
01-15-91 451.80* 32.77 419.03 Sheen
02-27-91 32.23 419.57 None
03-20-91 2738 42442 Sheen
M-10-91 2649 42531 None
05-20-91 451.80° Not measured - interface probe failurc
06-20-51 3395 417.85 Sheen
07-25-91 36.59* 415.21* 0.10
08-13-91 e 414.08* 0.20
09-12-91 39.25% 412.55* 0.23
10-30-91 39.14* 412.66* 0.20
11-13-91 Dry Dry MNone
12-26-91 19.30* 41250 0.01
01-18-92 3TR1** NC Skimmer
02-21-92 Well inaccessible due to construction
03-31-92 31.90** NC Skimmer
04-24-92 451.42° Well inaccessible due to construction
05-20-52 33.00 41842 Skimmer
06-12-92 33.25 418.17 0.02
07-28-92 3231 419.11 None
08-24-92 30.87 42055 None
09-13-92 3224 419.18* 0.01
10-29-92 229 419.13 None
11-25-92 451,73 3215 41958 Floating product**
12-14-92 30.54 42119 None
01-29-93 2349 428.24 None

MW-2

01-15-91 449 52~ 30.89* 418.63* 0.16
(2-27-91 29.11* 42041* 0.02
03-2091 2457 424.95* 0.02
04-10-91 22.85° 426.67* 0.05
05-20-91 449 51% NM NM NM
06-20-91 3142 418.09* 0.15
07-2591 33.69 415.82* 049
08-13-51 3480 41471* 047
091251 36.39* 413.12* 045
16-30-31 Dry Dry None
11-13-91 Dry Dry None
12-26-91 3645 413.06 Sheen
01-18-92 Well inaccessible due to construction
02-21.92 26.27 NC Skimmer
03-31-92 28.85 NC Skimmer

See notes on Page 5 of 5.

ﬁ
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Working To Restore Nature

Additional Onsite and Initial Offsite Subsurface Investigation February 26, 1993
ARCO Station 771, Livermore, California 60000.09
TABLE 1

CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 771
Livermore, California

(Page 2 of 5)
Well Well Depth-to- Water Floating
Date Elevation Water Flevation Product
MW-2 (cont’
04-24-92 449.51° 3095 418.56 Skimmer
05-20-92 30.69 418.82 Skimmer
06-12-92 3125 418.26 None
07-28-92 3031 419.20 None
08-24-92 29.83 419.68 None
9-15-52 30.06 41945 Sheen
10-29-92 30.90 418.61 None
11-25-92 449,404 31.13 418.36 Floating Product**
12.14.92 2924 420.25 None
(1-29-93 20.12 429.39 None
MW-3
01-15-91 450,29+ 23 417.95 None
02-27-91 31.78 418.51 None
03-20-91 27.74 42255 None
04-1091 2505 42524 None
05-20-91 450.28" 27.06 22 None
06-20-91 32.35 417.93 None
07-25-91 35.02 415.26 None
(08-13-91 3650 413.78 None
09-12-91 3847 413.81 None
10-30-91 Dry . Dy None
11-13-91 Dry Dry None
12-26-91 3853 411.75 None
01-13-92 Well inaccessible due to construction
02-21-92 Well inaccessible due to construction
03-31-92 30.61 NC None
04-24-92 450.28° 3283 417.45 None
05-20-92 33.85 41643 None
06-12-92 s 415.77 None
07-28-92 3442 41586 None
08-24-92 3246 417.82 None
09-15-92 3429 415.99 None
10-29-92 33.40 416.88 None
11-25-92 1367 416.61 None
12-14-92 M2 416.02 None
01-29-93 21.88 428.40 None
MW

07-25-91 451,56 3607 41549 None
081391 37.54 414.02 None
09-12-91 38.73 412.83 None

See notes on Page 5 of 5.




' Working To Restore Nature
Additional Onsite and Initial Offsite Subsurface Investigation February 26, 1993
l ARCO Station 771, Livermore, California 60000.09
l TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCD Station 771
I Livermore, California
(Page 3 of 5)

' Well Well Depth-to- Water Floating

Date Elevation Water Elevation Product
MW-4 (cont’

l 10-10-91 451.56" 39.90 411.66 None
11-13-91 4056 411.00 None
12-26-91 450.99° 38.78 412.78 None
01-18-92 k3 | NC None

I 02-21-92 n NC None
03-31-92 3036 NC None
04-24-92 3265 41834 None
05-20-92 3262 418.37 None

' 06-12-92 27 418.26 None
07-28-92 3148 41951 None
(8-24-92 3284 418.15 None
09-15-92 3137 419.62 None

I 10-29-92 3258 418.41 None
11-25-92 451.0¢¢ 37 418.72 None
12-14-92 3099 420.10 None
01-29-93 2230 428.79 None

: l MW-5
07-25-91 451.41% 36.67 414.74 Sheen
08-13-91 37.98* 41343 0.01

l 09-12-91 39.01* 412.40* 0.05
10-30-91 3828 412.13 Sheen
111391 3924 41217 Sheen
12-26-91 30.11 41230 Sheen

| 01-18-92 3815 NC Skimmer
02-21-92 3059 NC Skimmer
03-18-92 30.84 NC Skimmer
04-24-52 451.40¢ 33.00 418.40 Skimmer

l 05-20-92 32386 418.54 Skimmer
06-12-92 33.03 418.37 None
072392 3192 419.48 None
(08-24-92 3217 419.23 None
09-15-92 3190 419.50 None

I 10-29-92 3294 418.46 None
11-25-92 Not measured - new L-shape wellhead fitting prevented sounder from going down well
12-14-92 30.90%** NC None

I 01-29-93 23250+ NC None
MW-6
07-25-91 451.38% 37.68 413.70 None
08-13-91 17 41221 None
09-12-51 41.14 410.24 None

l See notes on Page 5 of 5.
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I ARCO Station 771, Livermore, California 60000.09 |
|
|
l TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 771
Livermore, California
(Page 4 of 5}
l Well Well Depth-to- Water Floating
Date Elevation Water Elevation Product
MW-6{cont’
l 10-30-91 451.38" 4210 409.28 None
11-13-91 4145 409.93 None
12-26-91 41.23 410.15 None
01-18-92 38.23 NC None
l 02-21-92 45137 3521 NC None
03-31-92 3225 NC None
04-24-92 3324 418.13 None
05-20-92 3314 41823 None
l B6-12-92 3343 417.54 None
07-28-92 3252 41885 None
08-24-92 3257 418.80 None
09-15-92 3258 418.79 None
l 10-29-92 3233 419.04 None
11-25-92 3243 418.94 None
12-14-92 3152 419.85 None
I 01-29-93 2370 427.67 None
MwW-7
07-25-91 450.65* 34.88 415.17 Sheen
08-13-91 3617 414.43 None
l 09-12-91 3781 412.84 None
10-30-91 3850 412.15 None
11-13-91 3831 41234 None
12-25-91 37.90 41275 None
l 01-18-92 Well inaccessible due to construction
02-21-92 3150 NC None
03-31-%2 29.40 NC None
04-24-92 450.6% 214 41849 None
I 05-20-92 51 418.12 None
06-12-92 3245 418.18 None
07-28-92 32.08 41855 None
08-24-92 32.29 418.34 None
I 09-15-92 31.93 418.70 None
10-29-92 3237 41826 None
11-25-92 450.33° 31.80 41R.53 None
12-14-92 30.44 419.89 None
I 01-29-93 21.76 42857 None
MW-8
01-29-93 449,43 23.23 42620 Nome
. See notes on Page 5 of 5.




-~ RESNA

Working To Restore Nature

Additional Onsite and Initial Offsite Subsurface Investigation February 26, 1993
ARCO Station 771, Livermore, California 60000.09

TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 771
Livermore, California
(Page 5 of 5)

Well Weil Depth-to- ‘Water Floating
Date Elevation Water Elevation Product

MW-9
01-23-93 449.214 18.91 43030 None

MW-10
01-29-93 449,22 19.27 429.95 None

MW-11
4-24-92 448,02 35.06 412.9% None
l 15-20-92 .10 413.92 None
06-12-92 348 41354 MNone
07-28-92 35.13 412.89 None
08-24-92 3332 414.70 None
09-15-92 kil 412,30 None
10-29-92 3526 412.76 None
11-25-92 36.44 411.58 None
12-14.92 3318 414.84 None
l 01-29-93 2389 42413 None
1

RW-1
04-24-92 451.44° 3285 418.59 None
05-20-92 32.60 418.84 None
06-12-92 3272 418.72 None
07-28-92 31.94 419,50 None
08-24-92 173 41971 None
09-15-92 3194 41950 None
10-29-92 3215 419.29 None
11-25-92 451.67 a2z 41946 None
12-14-92 30.58 421.09 None
01-29-93 2289 428.78 None

Measurements in feet.

* = Floating product present in well; DTW with floating product present was calculated using the following
The recorded thickness of the floating product was multiplied by 0.80 to obtain an approximate value for the displacement of water
by the floating product. This approximate displacement value was then subtracted from the measured depth to water to obtain an
adjusted depth to water. These adjusted groundwater depths were subtracted from welihead elevations to calculate the differences
in growndwater elevations,

** = Floating product not initially present but came into well during purging.

*=x = DTW mcasurement may not be accurate due to L-shape wellhead fitting,

* = Surveyed by Ron Archer, Civil Engineer, in January 1991.

* = Surveyed by John Koch, Licensed Land Surveyor, in July 1991.

® = Surveyed by John Koch, Licensed Land Surveyor, in May 1992

¢ = Surveyed by John Koch, Licenscd Land Surveyor, ia January 1993,

Wellhead clcvations based on benchmark: top of pin in standard monument, west side of intersection of Rincon Avenue and Pine Strect.

Elevation taken as 448.741 feet. City of Livermore Datum.

NC = Not calculated; wellhead elevations may no longer be correct due to construction of remediation system.
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TABLE 2
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMFLES
ARCQ Station 771
Livermore, Califormia
{Page 1 of 4)
l Sample
Identification TPHg TPHd B T E X TOG
February 1990
510-B1 <10 NA <0.005 <0.005 <0.005 <0,005 NA
5-19.5-B1 <10 NA 0.022 0.024 <0.005 0.022 NA
§5-24.5-B1 <10 NA 0.022 0.015 0.010 0.048 NA
| $-295-B1 <10 NA <(.005 <0.005 <0.005 <0.005 NA
S-10-B2 <10 NA <0.005 <0.005 <(.005 <0.005 NA
S-20-B2 <10 NA (016 0.020 <(.005 0.02% NA
§5-25-B2 1.4 NA <0.01 <0.01 <0.01 0.018 NA
l S-31-B2 <10 NA <(0.005 <0.005 <0.005 <0.005 NA
S-10-B3 <1.0 NA <(.005 <0.005 <0.005 <0.005 NA
$-19.5-B3 <1.0 NA 1028 <0.005 <0.005 0.017 NA
' S-25-B3 45 NA 1047 <0.01 0.011 0.038 NA
5-325-B3 190 NA <10 <10 <1.0 1.7 NA
December 1990
l S5-20-B4 <10 NA 0.006 <(.005 <(.005 <0.005 NA
S-30-B4 <1.0 NA <0.005 <0.005 <0.005 <0.005 NA
§-32.5-B4 <10 NA <0005 <0.005 <0.005 <0.005 NA
5-365-B4 140 ; NA <0.15 0.80 17 4.2 NA
l 5-43-B4 3,800 NA <135 - 130 50 280 NA
5-45.5-B4 55 NA 0.14 051 011 0.82 NA
5-20-B5 <10 NA 0.068 0.013 0.009 0.026 NA
' 5-30-B5 <10 NA <0.005 < (1005 <0.005 <0.005 NA
S$-34.5-B5 97 NA <0.005 .13 0.087 0.22 NA,
5-395-B5 13 NA 0.15 .66 0.16 15 NA
545-B5 <10 NA <0.005 0.006 <0.005 0.009 NA
l 5-20-Bé6 <1.0 NA <0.005 <0.005 <0.005 < 0,005 NA
§-30-Ba <1.0 NA <0.005 <(.005 <0.005 <0,005 NA
5-36.5-B6 <1.0 NA <0.005 <0.,005 <0.005 0.006 NA
5-41-Bs <10 NA <0.005 <0.,005 <0.005 <0.005 NA
S-44 5-B6 <1.0 NA <0.005 <0.005 <0.005 <0,005 NA
S-011591-1ABCD" 31 NA 025 0.67 0.34 28 NA
l June, July 1991
$-16-B7 <1.0 NA <0.005 <0.005 <0.005 <0.005 NA
S-20-B7 22 NA 0.074 012 0.061 043 NA
S-25-B7 <1.0 NA <0.005 <0.005 <0.005 <0.005 NA
S-30-B7 48 NA 0.064 0.15 041 1.9 NA
l See notes on page 4 of 4.




—RESNA

Working To Restere Nature

Additional Onsite and Initial Offsite Subsurface Investigation February 26, 1993
ARCO Station 771, Livermore, California 60000.09
TABLE 2
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station 771
Livermore, California
(Page 2 of 4)

Sample
Identification TPHg;  TPHd B T E X TOG

June, July 1991 cont.

5-33-B7 <10 NA <0.008 0.006 <0.005 0.010 NA
S406-B7 19 NA 0.019 0.059 0.14 074 NA
S-44-B7 <1.0 NA 0.04% 0.020 0.021 0.024 NA
5-10.5-BR <1.0 NA <0.005 <0.005 <0.005 <0.005 NA
5-20.5-B8 <10 NA 0.013 <0.005 <{0.005 <0.005 NA
$-25.5-B8 35 NA <0.008 0.007 0.015 0.028 NA
$-34.5-B8 210 NA 027 10 2.0 12 NA
5-41-B8 3,200 NA 10 n 37 170 NA
5-43-B8§ 4.9 NA 0.26 12 0.13 0.67 NA
S-10.5-B9 <1.0 NA <0.005 <0,005 <{(.005 <0.005 NA
S5-15.5-B9 <1.0 NA <0.005 <0.005 < (1005 <0.005 NA
§-25.5-B9 <10 NA <0.005 < 0,005 <0005 <0.005 NA
5-34.5-B9 <1.0 NA <0.005 <0,005 <{.005 <0.005 NA
5-36-B9 <10 NA <0.005 <0.005 <(.005 <0.005 NA
5-42-B9 13 NA 0.049 0.006 0.020 0.030 NA
5-45-B9 <10 NA <0.005 <0.005 < 0,005 <0.005 NA
5-10.5-B10 <10 NA <0.005 <0.005 <(.005 <0.005 NA
5-205-B10 <10 NA 0.042 < 0,005 0.007 <0.005 NA
5-25.5-B10 7 NA D.44 0.74 036 20 NA
§.34.5-10 88 NA 0.20 0350 0.84 0.96 NA
$-36-B10 110 NA 0.28 051 0.86 2.7 NA
5-42-B10 <1.0 NA 0.008 <0.005 <0.005 0.021 NA
§-7-B11 < 1.0 <1.0 <0.005 <0.005 <0005 <0.005 <30
§-8.5-B11 <10 <10 <0.005 <0.005 <0.005 <0.005 <30
§-155-B11 <10 <10 <0.005 <0.005 < 0,005 <(.00S <30
$-20.5-B11 <1.0 <10 <0.005 <0.005 <0005 <0.005 <30
§-255-B11 <10 <10 <0.005 <0.005 <0.005 <{0.005 <30
5-355-B11 <1.0 <1.0 <0.005 < 0.005 <0.005 <(.005 <30
S40-B11 <1.0 <1.0 <0.005 <(.005 <0.005 <0.005 <30
August 12, 1991

SP1-ABCD* <10 NA <{.005 <0.005 <0.005 <0.005 NA
April 1992

5-105-B15 <1.0 NA < (0.0050 <0.0050 <0.0050 <{.0050 NA
$-20.5-B15 <14 NA <{0,005¢ <(.0650 <0.0050 <0.0050 NA
$5-28.5-B15 <10 NA <(.0050 <0.0G50 <0.0050 <0.0050 NA
5-41-B15 <10 NA < 0.0050 <0.0050 <0.0050 <0.0050 NA

See notes on page 4 of 4,
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TABLE 2
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station 771
Livermare, California

(Page 3 of 4)
Sample
Identification TFPHg TPH4d B T E X TOG

April 1992 cont.
5-11-Bls <1.0 NA <0,0050 <0.0050 <0.0050 <{1.0050 NA
8-21-B16 <10 NA 0.0080 <{.0050 <0.0050 <(.0050 NA
5-31-B16 <1.0 NA <0.0050 < (0G50 <0.0050 < (0050 NA
$-11-B17 <1.0 NA <0,0050 < (L0050 <0.0050 <0.0050 NA
$-21-B17 <10 NA 0.021 < (L0050 0.017 0.0080 NA
5-305-B17 <1.0 NA <0.0050 < 0.0050 <0.0050 <0.0050 NA
S$-33-B17 <1.0 NA <0.0050 <0,0050 <0.0050 <0.0050 NA
S43-B17 70 NA 0.30 0.77 0.15 11 NA
5-409-5P1-A-D* <10 NA <(0.0050 <0.0050 <(1L.0050 <0.0050 NA
S-409-SF2-A-D* 64 NA 0.0070 0.015 0.020 012
$-9-B12 <1.0 NA <0.0050 <0.0050 <0.0050 < (L0050 NA
S-17-B12 <10 NA <{.0050 <0.0050 <0.0050 <(0.0050 NA
S-26-B12 <1.0 NA <0.005( <0.0050 <0.0050 <0.0050 NA
S-435-B12 <10 NA <(.0050 <0.0050 <0.0050 <0.0050 NA
5-9.5-B13 <10 NA <0.0050 <0.0050 <0.0050 <0.0050 NA
$-14.5-B13 <10 NA <0.0050 <0.0050 <0.0050 <(.0050 NA
5-26-B13 <1.0 NA <0.0050 <0,0050 <0.0050 <0.0050 NA
S5-40-B13 <1.0 NA <0.0050 <0.0050 <0.0050 < (L0050 NA
$-95-B14 <10 NA <0.0050 <(.0050 <0.0050 <0.0050 NA
§-17-B14 <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 NA
5-275-B14 <10 NA <0.0050 <0.0050 <0.0050 <0.005( NA
5-38-B14 <1.0 NA <0.0050 <0.0050 <0.0050 <0.0050 NA
S$-0115-SP-A-D*= <10 NA <0.0050 <0.,0050 <0050 <0.0050 NA

[<0.050] [NA]) [0.00050] [0.00050] [0.00050] [0.00050] [NA]

See notes on page 4 of 4.

' January 1993
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- TABLE 2 - - B
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station T71
Livermore, California
(Page 4 of 4)
Sample
Identification TPHg TPHd B T E X TOG

Results measured in part per million (ppm).

TPHg: Total petroloum hydrocarbons as gasoline (analyzed by EPA Method 5030/8015/8020).
TPHd: Total petroleum hydrocarbans as diesel (anatyzed by EPA Method 5030/8015).

B: benzene; T: toluene; E: ethylbenzene; X: xylenes.

BIEX: Analyzed by EPA Method 5030/8015/8020.

TOG: Total il and grease (analyzed by Standard Method 5520 E&F (Gravimetric).

* Composite sample of four soil samples obtained from stockpiled soil.

<: Less than the laboratory detection limit.

NA: Sample not analyzed.

= Sample was also analyzed for:

STLC lead by EPA Method 7421 - < 0.10 ppm;

corrosivity by EPA Method 9045 - pH = 7.1;

ignitability by EPA Method 1010 - flashpoint >100°C;

and reactivity by EPA Methods 9030, 9010 and 945 - sulfide <10 ppm,
cyanide <0.50 ppm,reaction with water - negative.

4 TPHg and BTEX analyzed by EPA Method 5030/8015/8020 TCLF extract of soil.
Sample Identification: S43-B17
| | — Boring number
| Y— Depth of boring in feet
r Soil sample
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' TABLE 3
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF GROUNDWATER SAMPLES
ARCO Station 771
l Livermore, California
(Page 1 of 3)
l Sample TPHg B T E X TPHd TOG
MW-1+
01-15-91 Not sampled--sheen
04-10-91 98,000 11,000 18,000 2,800 20,000 NA NA
07-25-91 Not sampled-—-floating product
10-30-91 Not sampled—floating product
03-31-92 Not sampled—floating product
l 06-12-92 Not sampled—floating product
09-16-92 Not sampled—floating product
11-25-92 Not sampled—floating product
l 01-29-93 360,000 2,500 9,300 5,100 41,000 NA NA
MW-2*
01-15-91 Not sampled—floating product
04-10-91 Not sampled—floating product
I 07-25-91 Not sampled—floating proguct
10-30-91 Not sampled—sheen
03-31-92 270,000 7,000 12,000 4,400 40,000 NA NA
06-12-92 110,000 8,900 13,000 2,800 16,000 NA NA
l 09-16-92 Not sampled—sheen
11-25-92 Not sampled—floating product
01-29-93 89,000 4,600 5,700 1,800 15,000 NA NA
' MW.3
01-15-91 230 <5 <05 22 21 NA NA
4-10-91 53¢ 12 84 4.0 7.0 NA NA
07-25-91 110 0.32 0.75 12 1.0 NA NA
I 10-30-91 Not sampled—dry
03-31-92 670 12 11 74 27 NA NA
06-12-92 280 <035 <0.5 21 20 NA NA
09-15-92 <50 <05 <05 <05 <035 NA NA
l 112592 220 1.0 <05 4.9 1.2 NA NA
01-29-93  380*** 08 06 21 20 NA NA
MW
l 07-25-91 23,000 590 730 360 3,500 NA NA
10-30-91 19,000 320 340 230 180 NA NA
03-31-92 30,000 1,300 740 T 4,800 NA NA
06-12-92 28,000 950 440 550 3,200 NA NA
l 09-16-92 21,000 740 240 350 1300 NA NA
11-25-92 26,000 1,200 300 350 730 NA NA
01-29-93 23000 2,000 580 770 2,500 NA NA
' See notes on Page 3 of 3.




—RESNA

Working To Restore Nature

Additional Onsite and Initial Offsite Subsurface Investigation February 26, 1993
ARCO Station 771, Livermore, California 60000.09
TABLE 3
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF GROUNDWATER SAMPLES
ARCO Station 771
Livermore, California
{Page 2 of 3)

Sample TPHg B T E X TPH4d TOG
MW-5+

07-2591 57,000 2,300 4,200 77 14,000 NA NA
10-30-91 Not sampled—sheen

03-3192 80,000 7,100 9,100 2,000 16,000 NA NA
06-12-92 69,000 4,000 5,300 2,200 12,000 NA NA
09-16-92 65,000 2,300 2,600 1,700 9,900 NA NA

11-25-92 Inaccessible for sampling, L-shape fitting installed at welihead for use in interim remediation system
01-29-93 Inaccessible for sampling, L-shape fitting installed at welihead for use in interim remediation sysicm

MW
07-25-91 10,000 3,000 200 M0 1,000 NA NA
10-30-91 970 150 44 4.9 6.6 NA NA
03-31-92 16,000 3,600 1,500 660 1,700 2,400* 2.5 4.0°
06-12-92 2,900 430 17 190 170 1,100* 1.7
09-16-92 2300 220 <5 92 43 810" 1.5¢
11-25-92 2,700 240 11 103 32 T20* 16" 1.8°
01-29-93 20,000 1,800 1,700 490 2,600 2,300* 3.6 4.0°
MW-7
07-25-91 45,000 1,500 2,700 1,200 9,200 NA NA
10-36-91 93,000 1,800 T70 T80 6,700 NA NA
033192 35,000 960 350 300 5,900 NA NA
06-12-92 27,000 900 270 30 4,800 NA NA
09-16-92 39,000 1,900 410 470 5,000 NA NA
11-25-92 49,000 2,900 810 750 5300 NA NA
01-29-93 38,000 3,200 1,100 740 4,300 NA NA
MW-3
01-29-93 <50 <05 <05 <05 <05 NA NA
MW-9
01-29-93 <50 <05 <05 <05 <05 NA NA
MW-10
01-29-93 <50 <05 <05 <05 <D.5 NA NA
MW-11
06-12-92 <50 <05 <05 <05 <05 NA NA
09-15-92 <50 <05 <05 <05 <D.5 NA NA
11-25-92 <50 <05 <05 <05 <05 NA NA
01-29-93 <50 <05 <05 <05 <05 NA NA

Sec notes on Page 3 of 3.
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TABIE 3
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF GROUNDWATER SAMPLES
ARCO Station 771
Livermore, California
(Page 3 0f 3)

Sample TPHg B T E X TPH4 TOG
RW-1

06-12-92 54,000 2300 4,400 1,200 12,000 NA NA

09-1592 49,000 1,500 2,200 ’70 6,900 NA NA
11.25-92 32,000 1,500 2,500 1,000 5,500 NA NA

01-29-93 43,000 3,100 2,500 990 7400 NA NA
MCLs —_ 1 — 680 1,750

DWAIL —_ —_— 100 —_ —_

Resuits in parts per billion (ppb), except TOG, which is reported in parts per million (ppm).

TFHg: Total petroleum hydrocarbons as gasoline (measured by EPA Mcthod 5030/8015).
B: Benzene T: toluene E: ethyibenzene 3C total xylene isomers
BTEX: Measured by EPA Method 5030/8020.
TPHd: Total petroleum hydrocarbons as diesel (measured by EPA Method 3510). May be weathered gasoline.
TOG: Total oil and grease: * by method 5520F-IR; * by method 5520C; © by method 413.2; * by method 418.1
NA: Not analyzed.
<: Less than the laboratory detection limit,
*: Sample contains a lower boiling point hydrocarbon mixture quantified as diesel. The chromatogram does not match the
typicai dicsel fingerprint.
** Method Reporting Limit raised due to high analyte concentration requiring sample dilution,
wre Sample contained components eluting in the gasoline range that were quantitated as gasoline. The chromatogram did
not match the typical gasoline fingerprint.
MCL: State Maximum Contaminant Level in ppb (October 1990).
DWAL: State Recommended Drinking Water Action Level in ppb (October 1990).
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PREVIOUS WORK

Waste-0il Tank Removal

In August 1987, a 240-gallon underground waste-oil storage tank was removed from the site
by Crosby and Overton Environmental Management, Inc., of Oakland, California. The
waste-oil tank pit was excavated to a depth of 10 feet and a soil sample (AL-1) was
collected by Brown and Caldwell (B&C) of Sacramento, California, for laboratory analyses.
Results of analyses indicated 378 parts per million (ppm) total petroleum fuel hydrocarbon
levels. Volatile organic compounds (VOCs) and benzene, toluene, and total xylene isomers
(BTEX), and polychlorinated biphenols (PCBs) were not detected above laboratory
reporting limits. One sample of the waste-oil sludge from the tank and two samples from
the stockpiled soil were also collected and analyzed by B&C. In September 1987, B&C
further excavated the waste-oil tank pit and collected a soil sample (AL-2) from a depth of
12 feet. Petroleum fuel hydrocarbons were not detected in the sample. In October 1987,
soil containing waste-oil was transported to a Class I landfill in Casmalia, California (Brown
and Caldwell, September 16, 1987). Table 1A summarizes the analytical results from August
and September 1987.

Limited Environmental Site Assessment -

AGS performed a limited environmental site assessment (AGS, June 22, 1990) to evaluate
the presence of gasoline hydrocarbons in the subsurface soil in the area adjacent to the four
USTs prior to ARCO’s planned tank replacement at the site. This work involved drilling
and sampling three soil borings (B-1 through B-3), performing laboratory analyses of 12 soil
samples from the borings, and preparing a report. The locations of the borings are shown
on Plate 2. Groundwater was first encountered at a depth of approximately 33 feet below
the ground surface in boring B-1. Borings B-2 and B-3 were terminated before encountering
groundwater. A "grab"water sample was collected from B-1. Results of laboratory analyses
of soil samples indicated the highest concentration (190 ppm) of total petroleum
hydrocarbons as gasoline (TPHg) in the soil sample collected from a depth of approximately
32 feet below ground surface in boring B-3. The results of laboratory analyses of soil
samples are presented in Table 2 in the main body of this report. An approximately 1/8-
inch thick layer of floating product was noted on the surface of a groundwater "grab” sample
obtained from boring B-1.
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Supplemental Subsurface Investigation .

In December 1990, RESNA performed an Supplemental Subsurface Investigation (RESNA,
April 12, 1991) to evaluate the vertical and lateral extent of gasoline hydrocarbons in soil
and first groundwater in the area near the four onsite USTs. This investigation included
drilling and sampling three soil borings (B-4 through B-6) and installing three 4-inch
diameter groundwater monitoring wells (MW-1 through MW-3) in the borings, laboratory
analyses of soil and groundwater samples, measuring depth-to-water (DTW) levels in the
wells and performing a well search within a 1/2-mile radius of the site. Because ARCO
scheduled the USTs for replacement in 1991, the locations of soil borings/monitoring wells
were not drilled/installed immediately adjacent to the USTs since they would likely be
damaged or destroyed during removal of the tanks. Locations of borings/monitoring wells
are shown on Plate 2. A total of 37 soil samples were collected from the soil borings. The
earth materials encountered during this investigation consisted primarily of clayey to sandy
gravel interbedded with some gravelly and sandy clay. Groundwater was first encountered
within sandy gravel in borings B-4 through B-6 between depths of approximately 36 to 38
feet below the ground surface. A stratum of at least 5 feet of moist sandy clay, which may
be a perching or confining layer, was encountered at approximately 38 to 41 feet below the
ground surface in borings B-4 through B-6. The highest concentrations of TPHg were found
in boring B-4: 140 ppm at a depth of 36-1/2 feet and 3,800 ppm at 43 feet. Results of soil
analyses are reported in Table 2,

Additional Subsurface Investigation .-

In June and July 1991 RESNA performed an Additional Subsurface Investigation to further
evaluate the lateral and vertical extent of gasoline-hydrocarbon impacted soil and
groundwater and to confirm the vertical extent of waste-oil hydrocarbons in the area of the
former waste-oil tank (RESNA, October 17, 1991). This investigation included drilling five
soil borings (B-7 through B-11); collecting and describing soil samples from the borings;
installing four 4-inch diameter groundwater monitoring wells (MW-4 through MW-7) in
borings B-7 through B-10, respectively; developing and sampling the monitoring wells;
surveying wellhead elevations; and submitting groundwater samples for laboratory analyses.
RESNA concluded that the majority of gasoline hydrocarbons at concentrations above 100
parts per million (ppm) in the soil at the site appeared to be limited to the southwestern
portion of the site at depths between 32 and 43 feet below the ground surface. The extent
of gasoline hydrocarbons had not been delineated at the site with the exception of the
northern portion of the property, where soils from borings B-6, B-9, and B-11 contained
trace to nondetectable levels of total petroleum hydrocarbons as gasoline (TPHg) and
benzene, toluene, ethylbenzene and total xylene (BTEX). Nondetectable levels of total
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petroleum hydrocarbons as diesel (TPHd) and total oil and grease (TOG) were detected in
the soil samples collected from soil boring B-11 located in the former waste-oil tank pit.
Monitoring wells MW-1 and MW-2 contained floating product. The groundwater samples
from monitoring wells MW-3 through MW-7 contained elevated concentrations of TPHg and
BTEX. The extent of gasoline hydrocarbons in groundwater at the site has not been
delineated.

Yapor Extraction Test

In December 1991 RESNA performed a vapor extraction test (VET) at the site in order to
evaluate the feasibility and engineering design criteria for a soil vapor extraction system
(RESNA, January 13, 1992). Based on VET results RESNA concluded that vapor extraction
would be a viable soil remediation alternative for the remediation of gasoline hydrocarbons
from onsite soils. Air samples collected from the wells contained TPHg concentrations
ranging from 8,600 to 62,000 milligrams per cubic meter (mg/m®). Effective radius of
influence was estimated to be 30 feet achieved at a vacuum of 50 inches of water column
and an air flow of approximately 60 cubic feet per minute (cfm) from each well.

UST and Product Line Removal and Replacement

Four former single-wall USTs including one fiberglass 10,000-gallon UST (T1), one
fiberglass 6,000-gallon UST (T2) and two steel 4,000-gallon USTs [T3 and T4] and
associated product lines were excavated and removed from the site in December 1991
through March 1992 by Golden West. Roux observed removal of the USTs and product
lines and collected soil samples from the tank pit and product line trenches (Roux, July 10,
1992). Four new double-wall 10,000-gallon fiberglass USTs were installed south of the
station building, in an area which overlaps and extends west of the former gasoline tank pit.

Laboratory analyses of eight soil samples collected from below the removed USTs at a
depth of 14 to 16 feet below the ground surface indicated TPHg concentrations ranging from
nondetectable to 4,600 ppm, and BTEX concentrations ranging from nondetectable to 1,100
ppm. The highest concentrations of TPHg and BTEX were present in the soil beneath the
eastern ends of T4 (4,600 ppm) and T2 (1,900 ppm), and western end of T1 (1,500 ppm).

Laboratory analyses of six soil samples collected from the base of the new UST cavity at a
depth of 18 feet below the ground surface indicated TPHg concentrations ranging from 1.4
ppm to 830 ppm, and BTEX concentrations ranging from nondetectable to 47 ppm. The
highest concentrations were present in the eastern portion of the tank pit, located near the
fill ends of the former T2 and T4.
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Concentrations of TPHg in soil samples collected from below the removed product lines at
depths of 0.5 to 1.5 feet below the ground surface ranged from nondetectable to 750 ppm,
and BTEX ranged from nondetectable to 200 ppm. Two areas corresponding to the highest
TPHg concentrations (southern and northern ends of the service island) were overexcavated
to five feet below the ground surface and resampled. The sample collected at the depth of
5 feet below the ground surface at the northern end of the service island contained
nondetectable TPHg, and the sample collected at the depth of 5 feet below the ground
surface at the southern end of the service island contained 91 ppm of TPHg.

Laboratory analyses results of soil samples from former and new tank pits and product line
trenches are summarized in Table 2A. Sample locations are shown on Plate 2.

Conductor casings, vault boxes and PVC piping between the volt boxes were installed with
the installation of the new USTs and associated piping so that the wells could be connected
to remediation system in the future,

Monthly Monitoring and Quarterly Sampling

In January 1991 RESNA began monthly monitoring and quarterly sampling of the onsite
wells. The presence of floating product was observed in groundwater monitoring wells MW-
1 (up to 0.23 feet), MW-2 (up to 0.49 feet) and MW-5 (up to 0.05 feet). Monthly product
removal by hand bailing or use of Horner EZY Skimmers (installed in January 1992)
reduced the floating product to a sheen in these wells. The highest concentrations of TPHg
in groundwater monitoring wells MW-3, MW-4 and MW-6 were noted in March 1992 (670
PPb, 30,000 ppb, 16,000 ppb, respectively) and in MW-7 in October 1991 (93,000 ppb).
Groundwater gradient was generally less than 0.01 ft/ft and the gradient direction fluctuated
from northwest in 1991 to northeast in 1992. Results of groundwater monitoring and
sampling are reported in Table 1 and 2 in the main body of this report and are summarized
in the reports listed in the References section.
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TABLE 1A
ANALYTICAL RESULTS OF SOIL AND SLUDGE SAMFLES
BY BROWN AND CALDWELL

ARCO Station 771
Livermore, California
August and September, 1987

Sample
Identification HVC TPFH B T X PCBs
Al-1 ND 378 ND ND ND ND
AL-2 ND ND ND ND ND ND
151 ND 379 ND 0.009 0.05 ND
Ls2 ND 808 ND 0.011 0.06 ND
w0-1 ND 256,508 ND 2920 0.128 ND
Results measured in part per million (ppm).
HveC: Halogenated volatile compounds by EPA Method 8010,
TPFH: Total petroleum fuel hydrocarbons by modified EPA Method 8015.
B: Benzene by EPA Method 8020.
T: Toluene by EPA Method 8020.
X Total xylenes isomers by EPA Method 8020,
FCBs: Polychlorinated biphenyls by EPA Method 8080.
ND: Below laboratory reported detection concentration.
Sample Identification: 152
I L—— Sample number
L AL = Soil sample

LS = Stockpile sample
WO = Waste-oil sample
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TABLE 2A
ANALYTICAL RESULTS OF SOIL SAMPLES
FROM FORMER AND NEW TANK PITS AND PRODUCT LINE TRENCHES
BY ROUX
ARCO Station 771
Livermotre, California

Sample/Sample depth TPHg B T E X Organic
Date (feet bgs®) lead

Former Tank Pit

12/30/91
T1A 15 1,500 13 23 .2 210 NA
TI1B 15 14 0.019 0.015 0.0089 0.2 NA
TA 16 1,500 13 94 8.6 94 NA
T2B 16 ND ND ND ~ ND ND NA
T3A 14 45 0.089 12 052 47 NA
3B 14 13 0.0097 0.045 0.023 0.24 NA
T4A 14 4,600 28 470 170 1,100 NA
T4B i4 24 0.0095 0.050 0.041 0.33 NA
New Tank Pit
1/21/92
TP-1 18 100 ND 05% ND 14 ND
TP-2 18 26 0.0057 0012 0.012 012 ND
TP-3 18 1.8 0.0058 0.011 0.0071 0.053 ND
TP-4 18 14 0.0052 0.02 0.0094 0.092 ND
TP-5 18 15 0.0062 0.036 0.016 .14 ND
TP-6 18 830 ND 25 15 47 ND
Product Line Trenches
2/7/92
L1 15 ND ND 0.035 ND ND ND
L2 15 750 035 30 26 200 ND
L3 05 41 0.091 0.28 0.1 0.93 ND
14 15 22 0.0093 052 0.011 0.061 ND
L5 15 ND ND ND ND ND ND
L6 15 ND ND ND ND ND ND
L7 05 600 ND 0.21 ND 26 ND
L8 15 12 ND 0.027 ND 0.0068 ND
2/18/92
L2B 5 91 ND ND ND 24 ND
L7B 15 ND ND ND ND ND ND
Results in patts per billion (ppb).
* Below ground surface.
TPHg: Total petroleum hydrocarbons as Low/Medivm Boiling Point Hydrocarbons (USEPA Method 8015).
B: Benzene T: toluene E: ethyibenzene X: total xyienc isomers
BTEX: Measured by USEPA Method 8020.
Organic Lead by method described in California LUFT Manual 12/87.
NA: Not analyzed.
ND: Not detected.
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FIELD PROTOCOL

The following presents RESNA’s protocol for a typical site investigation involving gasoline
hydrocarbon-impacted soil and/or gronndwater.

Site Safety Plan

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

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 evalnating 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 are acquired
from the appropriate regulatory agency. In addition to the above-mentioned permits,
encroachment permits from the City or State are acquired if drilling of borings offsite in the
City or State streets is necessary. Copies of the permits are included in the appendix of the
project report. Prior to drilling, Underground Services Alert is notified of our intent to drill,
and known underground utility lines and structures are approximately marked.
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The borings are drilled by a truck-mounted drill rig equipped with 8- or 10-inch-diameter,
hollow-stem augers. The augers are steam-cleaned prior to drilling each boring to minimize
the possibility of cross-contamination. After drilling the borings, monitoring wells are
constructed in the borings, or neat-cement grout with bentonite is used to backfill the
borings to the ground surface.

Borings for groundwater monitoring wells are drilled to a depth of no more than 20 feet
below the depth at which a saturated zone is first encountered, or a short distance into a
stratum beneath the saturated zone which is of sufficient moisture and consistency to be
judged as a perching layer by the field geologist, whichever is shallower. Drilling into a
deeper aquifer below the shallowest aquifer can begin only after a conductor casing is
properly installed and allowed to set, to seal the shallow aquifer.

Drill Cuttings

l Drill cuttings subjectively evaluated as having hydrocarbon contamination at levels greater
than 100 parts per million (ppm) are separated from those subjectively evaluated as having

| hydrocarbon contamination levels less than 100 ppm. Evaluation is based either on
subjective evidence of soil discoloration, or on measurements made using a field calibrated
OVM. Readings are taken by placing a soil sample into a ziplock type plastic bag and

l allowing volatilization to occur. The intake probe of the OVM is then inserted into the
headspace created in the plastic bag immediately after opening it. The drill cuttings from
the borings are placed in labeled 55-gallon drums approved by the Department of

l Transportation; or on plastic at the site, and covered with plastic. The cuttings remain the
responsibility of the client.

Soil Sampling in Borings

Soil samples are collected at no greater than 5-foot intervals from the ground surface to the
total depth of the borings. The soil samples are collected by advancing the boring to a point
immediately above the sampling depth, and then driving a California-modified, split-spoon
sampler containing brass sleeves through the hollow center of the auger into the soil. The
sampler and brass sleeves are laboratory-cleaned, steam-cleaned, or washed thoroughly with
Alconox® and water, prior to each use. The sampler is driven with a standard 140-pound
hammer repeatedly dropped 30 inches. The number of blows to drive the sampler each
successive six inches are counted and recorded to evaluate the relative consistency of the
soil.
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The samples selected for laboratory analyses are removed from the sampler and quickly
sealed in their brass sleeves with aluminum soil, plastic caps, and aluminized duct tape. The
samples are then be labeled, promptly placed in iced storage, and delivered to a laboratory
certified by the State of California to perform the analyses requested.

One of the samples in brass sleeves not selected for laboratory analysis at each sampling
interval is tested in the field using an OVM that is field calibrated at the beginning of each
day it is used. This testing is performed by inserting the intake probe of the OVM into the
headspace 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 project report.

Logging of Borings

A geologist is present to log the soil cuttings and samples using the Unified Soil
Classification System. Samples not selected for chemical analysis, and the soil in the
sampler shoe, are 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 hydrocarbons, such as soil staining, noticeable or
obvious product odor, and OVM readings.

Well Construction

Monitoring wells are constructed in selected borings using clean 2- or 4-inch-diameter,
thread-jointed, Schedule 40 polyvinyl chloride (PVC) casing. No chemical cements, glues,
or solvents are used in well construction. Each casing bottom is sealed with a threaded end-
plug, and each casing top with a locking plug. The screened portions of the wells are
constructed of machine-siotted PVC casing with 0.020-inch-wide (typical) slots for initial site
wells. Slot size for subsequent wells may be based on sieve analyses and/or well
development data. The screened sections in groundwater monitoring wells are placed to
allow monitoring during seasonal fluctuations of groundwater levels. Vapor extraction wells
are constructed using the same protocol for monitoring wells, mentioned above, however the
screened portions of the wells are constructed with much slotted PVC casing (0.100-inch-
wide slots). This is to allow greater air-flow communication between the stratigraphic units
and the well. Recovery wells are constructed using the same protocol for monitoring wells,
mentioned above, however the well diameter is larger (usually 6-inch) to allow installation
of pumping equipment, and stronger materials (Schedule 80 PVC blank casing and stainless
steel screen) is used, so the well can withstand long term pumping.
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The annular space of each well is backfilled with No. 2 by 12 sand, or similar sorted sand
(groundwater monitoring and recovery wells), or pea gravel (vapor extraction wells) to
approximately two feet above the top of the screened casing for initial site wells. The sand
pack grain size for subsequent wells may be based on sieve analyses and/or well
development data. A 1- to 2-foot-thick bentonite plug is placed above the sand as a seal
against cement entering the filter pack. The remaining annulus is then backfilled with a
slurry of water, neat cement, and bentonite to approximately one foot below the ground
surface.

An aluminum utility box with a PVC apron is 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.

Well Development

The groundwater monitoring and recovery wells are developed by bailing or over-pumping
and surge-block techniques. The wells are either bailed or pumped, allowed to recharge,
and bailed or pumped again until the water removed from the wells is determined to be
clear. Turbidity measurements (in NTUs) are recorded during well development and are
used in evaluating well development. The development method used, initial turbidity
measurement, volume of water removed, final turbidity measurement, and other pertinent
field data and observations are included in reports. The wells are allowed to equilibrate for
at least 48 hours after development prior to sampling. Water generated by well
development will be stored in 17E Department of Transportation (DOT) 55-gallon drums
on site and will remain the responsibility of the client.

Groundwater Sampling

The static water level in each well is measured to the nearest 0.01-foot using a Solinst®
electric water-level sounder or oil/water interface probe (if the wells contain floating
product) cleaned with Alconox® and water before use in each well. The liquid in the onsite
wells is examined for visual evidence of hydrocarbons by gently lowering approximately half
the length of a Teflon® bailer (cleaned with Alconox® and water) past the air/water
interface. The sample is then retrieved and inspected for floating product, sheen, emuision,
color, and clarity. The thickness of floating product detected is recorded to the nearest 1/8-
inch.
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Wells which do not contain floating product are purged using a submersible pump. The
pump, cables, and hoses are cleaned with Alconox® and water prior to use in each well.
The wells are purged until withdrawal is of sufficient duration to result in stabilized pH,
temperature, and electrical conductivity of the water, as measured using portable meters
calibrated to a standard buffer and conductivity standard. If the well becomes dewatered,
the water level is allowed to recover to at least 80 percent of the initial water level. Prior
to the collection of each groundwater sample, the Teflon® bailer is cleaned with Alconox®
and rinsed with tap water and deionized water, and the latex gloves worn by the sampler
changed. Hydrochloric acid is added to the sample vials as a preservative (when applicable).
A sample method blank is collected by pouring distilled water into the bailer and then into
sample vials. A sample of the formation water is then collected from the surface of the
water in each of the wells using the Teflon® bailer. The water samples are then gently
poured into laboratory-cleaned, 40-milliliter (ml) glass vials, 500 ml plastic bottles or 1-liter
glass bottles (as required for specific laboratory analysis) and sealed with Teflon®-lined caps,
and inspected for air bubbles to check for headspace, which would allow volatilization to
occur. The samples are then labeled and promptly placed in iced storage. A field log of
well evacnation procedures and parameter monitoring is maintained. Water generated by
the purging of wells is stored in 17E DOT 55-gallon drums omsite and remains the
responsibility of the client,

Sample Labeling and Handling

Sample containers are labeled in the field with the job number, sample location and depth,
and date, and promptly placed in iced storage for transport to the laboratory. A Chain of
Custody Record is initiated by the field geologist and updated throughout handling of the
samples, and accompanies the samples to a laboratory certified by the State of California
for the analyses requested. Samples are transported to the laboratory promptly to help
ensure that recommended sample holding times are not exceeded. Samples are properly
disposed of after their useful life has expired.
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JOHN E. KOCH
Land Surveyor TAN e
CA State Lic. No. LS54811
5427 Telegraph Ave., Suite A
Oakland, CA 94609
{510) 655-9956
FAX (510) 655-9745

TRANSMITTAL LETTER

TO:Barbara Sieminski/Joel Coffman FROM:John Koch

Job No.:92035

COMPANY :RESNA / San Jcse Re:RESNA Proj.#60000.09

FAX NO:{408) 264-2435

SUBJECT:Arco Station 771
899 Rincon Avenue
Livermore, CA

PER: _x_ Your request.

Our telephone conversation of:

Other:

FIND ENCLOSED:

l. Report of monitor well data table.

2. Plot plan of site,

NO. OF PAGES (including transmittal): 4

MESSAGE:




JOHN E. KOCH

Land Surveyor

CA. State Lic. No. LS84811
5427 Telegraph Ave., Suite A
Dakland, CA 94609
(510)655-9956
FAX(510)655-9745

RESNA / San Jose 05/13/92
3315 Almaden Expressway, Suite 34

San Jose, CA 95118

{408)264~-7723

FAX(408)264-2435

Tabulation of Elevatlions as of
10:00 a.m. 05/08/92
Job #92035
RESNA Project 60000.09
Project Geologist:Joel Coffman
Site: Arco Station 771
899 Rincon Ave.
@ Pine St.
Livermore, CA

BENCHMARK: Top of pin in standard monument, West side of

intersection of Rincon Ave. and Pine St. Elevation taken as
448.741'. City of Livermore Datum.

MONITOR WELL DATA TABLE

Well Designation Elevation Description
Mw~1 *¥451.80 - Top of PVC Casing
%452.08 Top of Box
451.42 Top of PVC Casing
452.06 Top of Box
MW-2 *449 .51 Top of PVC Casing
*¥450.05 Top of Box
449.51 Top of PVC Casing
450.04 Top of Box
MW-3 *450.28 Top of PVC Casing
450,56 Top of Box
450.28 Top of PVC Casing
450.54 Top of Box
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JOHN E. KOCH, P.L.S. RESNA PROJ.#60000.09 JEK JOB #92035
Well Designation Elevation Description
MW-4 *451.56 Top of PVC Casing
*451,80 Top of Box
450.99 Top of PVC Casing
451.95 Top cf Box
MW-5 *¥45] .41 Top of PVC Casing
*¥452.10 Top af Box
451.40 Top of PVC Casing
452,09 Top of Box
MW-6 *451.38 Top of PVC Casing
*451.65 Top of Box
451.37 Top of BPVC Casing
451.65 Top of Box
MwW-7 *450.65 Top of PVC Casing
*45]1., 34 Top of Box
450.63 Top of PVC Casing
451.28 Top of Box
MW-11 448,02 Top of PVC Casing
448.64 Top of Box
VW-1 450.37 Top of PVC Casing
451.18 Top of Box
RW-1 451,44 Top of PVC Casing
452.05 Top of Box

* Elevations as shown on report of 07/29/91 (JEK JOB #91047).

NOTES :

1. Datum is City of Livermore= USGS

2. Top of PVC Casing elevation taken at mark at.tep of PV
all wells. Diameter of MW-11 is 2", RW-1 is ‘6",
are 4",

Page 2 of 2
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JOHN E.
Land Sur
CA State Lic.

5427 Telegranh Ave..

Cakland, CA
{510) 655

FAX (510} &

TRANSMITTAL

TO:Barbara Sieminski/Joel Coffman

COMPANY :RESNA / San Jose
FAX NO:(408) 264-2435
SUBJECT:Arco Station 771

899 Rincon Avenue
Livermore, CA

PER: x Your request.
Our telephone conversation

__Other:

FIND ENCLOSED:

l. Monitor well data table.___ ___
2. Plot plan of site.

NO. OF PAGES (including transmittal

ESSAGE:

KOCH

vevor

No. L&4811

Suite A
94609

-9956

55-9745

LETTER
FROM:John Koch
Job No.:93007

Re:RESNA Proj.#60000.09__

of:

Y 4

The cap on MW-2 was broken and replaced.

THANK YOQU



JOHN E. KOCH

Land Survevor

CA. State Lic. No. L3S4811
5427 Telegraph Ave., Suite A
Oakland, CA 94609
(5101655-9956
FAX(510)655-9745

RESNA

3315 Almaden Expresswav, Suite 34
San Jose, CA 95118

(408)264-7723

FAX(408)1264-2435

Tabulation of Elevations as of
11:00 a.m. 01/23/93
Job #93007
RESNA Prodject 60000.09
Project Geologist:Joel Coffman
Site: Arco Station 771
899 Rincon Ave.
@ Pine St.
Livermore, CA

BENCHMARK: Ton of pin in standard monument, West side of

intersection of Rincon Ave. and Pine St. Elevation taken as
448.741', Citv of Livermore Datum.

MONITOR WELL DATA TABLE

Well Designation Elevation Description
MW-1 451 ,53%% Ton of PVC Casing
451.98 Top of Box
MW-2 449 ,49%% Top of PVC Casing
450.09 Top of Box
MW-3 450,28 Top of PVC Casing
*¥450.54 Top of Box
Mw-4 451 .09%% Top of PVC Casing
451.82 Top of Box
MW-5 451,40 Top of PVC Casing
*¥452.09 Top of Box
MW~6 451,37 Top of PVC Casing
*45]1 .65 Top of Box

Page 1 of 2




JOHN E. KOCH, L.S. RESNA PROJ. #60000.9 JEK JOB #93007
Well Designation Elevation Description
MW-7 450, 33%% Top of PVC Casing
451.27 Top of Box
MW-8 449,43 Top of PVC Casing
449,83 Top of Box
Mw-9 449,21 Top of PVC Casing
449,56 Tor of Box
MW-10 449,27 Top of PVC Casing
449 .68 Top of Box
MW-11 *448.02 Top of PVC Casina
*448 .64 Top of Box
Vw-1 450,37 Top of PVC Casina
¥451.18 Ton of Box
Rw-1 451.67 Top ot PVC Casing
452.05 Top of Box

* Elevations as shown on report of 05/13/92 (JEK JOB #91035).

** TOC elevations of these wells was taken at the top of a 4" to
3" reducer. The elevation of the mark set on MW-1 is 451.73"'.

NOTES:

1. batum is City of Livermore= USGS

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

all wells. bDiameter of MW-8 through Mw-11 is 2", RW-1 is 6",
all others are 4".

Page 2 of 2
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APPENDIX E

EMCON’S GROUNDWATER MONITORING REPORT
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ASSOCIATES
Zonswiiants mowasles
‘Aanagement and
Environmental Contrai

Date
Prcject

To:

Mr. Joei Coffman

RESNA/ Applied Geosystems

3315 Almaden Expressway, Suite 34
San Jose, California 95118

We are enclosing:

bl

February 11, 1993

0G70-012.01

Copies Cescripticn
1 Depth To Water / Fioating Product Survev Results
1 Summary of Groundgwater Monitering Data
1 Certified Anaivtical Reports with Chain-of-Custody
12 Water Samele Field Data Shests
For your: X [nformation Sent by: X Mail
Comments:

Enciocsed are the data from the first quarter 1883 monitoring event at ARCQO

service station 771, located at 839 Rincon Avenue, Livermore CA.
roundwater monitoring is conduct nsistent with licable requl

guideiines. Please call if you have any questions. {408} 453-2268.

1A

4

Jim Butera

v
Reviewed by:

i { (;(C ﬁ:

Robert Porter, Senior Project
Engineer.

i
H
H
]
]
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FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY

PROJECT #: 0G70-012.01  STATION ADDRESS : 899 Rincon Avenue, | ivermore, CA ~ DATE:  /—29-9 3
ARCO STATION # : 771 FIELD TECHNICIAN :  Alif/ee DAY : %,E/’Q)u
Wall Waell Locking FIRST SECOND | DEPTH TO| FLOATING WELL
DTW WELL Box Lid Well | DEPTH TO] DEPTH TO | FLOATING | PRODUCT TOTAL
Order {0 Seal Secure | Gasket Lock Cap WATER WATER | PRODUCT |THICKNESS] DEPTH COMMENTS
(feet) (feet) (lest) {ieat) (feet)
1| MW | 2L | Yes | aic [Dofhre] |23 23 | 23,23 | wp wn | w15 | e e b
2 | Mw-g | ik | Vs | ole |ikibe| pic | y8 91 | 159 | v | 39,2 | -
3 | MW-10 | o | Yes | dic DCIJJA.'_ Sk | /7,07 | 1y2 4D 70 | 30 -
4 | Mw-11 | o | yes | o |ors7 [Hiay 231 28:E7 37 A AP 3%.6 | vonel &ﬁ-x{w
5 | MW-3 | sl | Yeg | dic |55 | Ole| 21,68 | 2).%y A D) e 32,4 petew v bon
6 | MW6 [ [Yes | - [3259] ae|2dTo |25.To | o | ap | Y3 | —
7| MW-4 | e | ves | ok | meme| b7 | 2230 (22 %0 | A | s |y | ont TETEETA
8 | MW7 | O | o | ¢ g | mone| it Y ANNANWY WO | 217 | M bottr fo s
9 | RW-1 [pfe | yeb | Cfc | Aot Seme |22, %9 2157 A~O Vo 1397 | ro belt iq ol
10 [ MW-5 |0t~ | Yo | Cle |vang [SE87 $23, 25 o3 2c| wp MO FLO6 | only Jhokr Ji fiid
11| MW-2 | ;@Af? Ll | rordg {:ﬁ?"'ft 29,02~ | wP MP 1358 |wo botts wn s
12| MW [ A |yes | g |mone$00e | 234 | 2345 | #0 | ae |yps |20y T RTTE T
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Summary of Groundwater Monitoring Data
First Quarter 1993
ARCO Service Station 771
899 Rincon Avenue, Livermore, California
micrograms per liter (pg/l) and milligrams per liter (mg/)

Total
Well ID Depth  Floaling TPH! TPH Oil and
and To Product as Ethyl- Total as Grease,
Sample Sampling Water  Thickness Gasoline Benzene Toluene benzene  Xylenes Diesel 5520C/F
Depth Date (feet)  (feet)  (ughh) (o) (ng) 1o/ o) (ugh) (mgh)
MW-1(40) 01/29/93 23.49 ND.2 360,000, 2,500. 9,300. 5,100. 41,000. NR.3 NR.
MW-2(38) 01/29/93 2012 ND. 89,000. 4,600, 5,700. 1,800, 15,000. NR. NR.
MW-3(39) 01/29/93 21.88 ND. 380. 0.8 - 0.6 2.1 2.0 NR. NR.
MW-4(41) 01/29/93 22.30 ND. 23,000, 2,000, 580. 770, 2,500. NR. NR.
MW-5 01/29/93 2325  ND. 1w 4 W W, W, IW. IW. IW.
MW-6{43) 01/29/93 23.70 ND. 20,000, 1,800 1,700, 490. 2,600, 2,300. 40/36
MW-7(39) 01/29/93 21.76 ND. 38,000, 3,200. 1,100, 740. 4,300, NRA. NR.
MW-8(41) 01/29/93 23.23 ND. <50, <05 <0.5 <0.5 <0.5 NR. NR.
MW-9(39) 01/29/93 18.91 ND. <50, <0.5 <0.5 <0.5 <0.5 NR. NR.
MW-10(36) 01/29/93 19.27 ND. <50. <(.5b <0.5 <0.5 <0.6 NR. NR.
MW-11(38) 01/29/93 23.88 ND. <50 <0.5 <0.5 <0.5 <0.5 NR. NR.
RW-1({39) 01/29/93 22.89 ND. 43,000, 3,100. 2,500. 990. 7,400. NR. NA.
FB-1.° 01/29/93 NA B NA. <50 <0.5 <0.5 <0.5 <0.5 NR. NR.

1. TPH. = Total petroleum hydrocarbons
2. ND. = Not detected
3. NR. = Not reported, sample was not scheduled for analysis of the sslected parameler

4. IW. = Well inaccessable, newly installed elbow at well head prevents well from being sampled
5. FB. = Field blank

6. NA. = Not applicable
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, "? ‘Columbia
f\; ) Analytical

L i Serviceg

February 8, 1893 Service Reqguest No. §J93-0130

Jim Butera

EMCON Associates
1921 Ringwood Avenue
San Jose, CA 95131

Re: EMCON Project No. 0G70-G12.01
ARCO Facility No. 771

Dear Mr. Butera:

Attached are the resuits of the water samples submitted to our lab on February 1,
1993. For your reference, these analyses have been assigned our service request
number SJ93-0130.

All analyses were performed consistent with our laboratory’s quality assurance
program. All results are intended to be considered in their entirety, and CAS is not
responsible for use of less than the complete report. Resuits apply only to the
samples analyzed.

Please call if you have any questions.

Respectfully submitted:

COLUMEBIA ANALYTICAL SERVICES, INC.

/@ﬂflﬁﬁ?%h\ Canst 4 Ky

Keoni A. Murphy Annelise J. Bazar
Laboratory Manager Regional QA Coordinator

KAM/kt




l COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

l Client: EMCON Associates Date Received: 02/01/93
Project: EMCON Project No. 0G70-012.01 Service Request No.: SJ93-0130
' ARCO Facility No, 771 Sampie Matrix: Water
l Inorganic Parameters'
' mg/L {ppm)
Sample Name: MW-6 {43) Method Blank
l Date Sampled: 01/29/93
l Anaiyte Method MRL
l Total Qil and Grease SM 5520C 0.5 4.0 ND
Hydrocarbons, IR SM 5520F 0.5 3.6 ND

MRBL Method Reporting Limit

ND None Detected at or above the method reporting limit

SM Standard Methods for the Examunation of Water and Wastewater, 17th Ed., 1989
Unless otherwise noted, all analyses were performed within EPA recommended maximum holding times
specified in Test Methods for Evaluating Solid Waste, (SW-846, 3™ Edition) and Methods for Chemical
Analysis of Water and Waste {(EPA-600/4-79-020, Revised March 1983).

Approved by: X{EEM’ ’ﬁﬂl}lﬂé’]f\\ Date: %_é[bﬁfl\/ f}/%’é




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Associates Date Received: 02/01/33

Project: EMCON Project No. 0G70-012.01 Date Extracted: 02/01/93
ARCQ Facility No. 771 Date Analyzed: 02/02/93

Sample Matrix: Water Service Request No.: S5J33-0130

Total Petroleum Hydrocarbons as Diesei
EPA Method 3510/California DHS LUFT Method

H#a/L (ppb)
Sample Name MRL TPH as Diesel
MW-6 {43) 50 2,300, *
Method Blank 50 ND

MRL Method Reporting Limit

ND None Detected at or above the method reparting limit
The sample contains a lower boiling point hydrocarbon mixture quantitated as diesel. The
chromatogram does not match the typical diesel fingerprint.

Approved by: /@”HW ‘4&/‘4 Date: %’Z’Zt"/ﬁf tﬁ /ff—;}’




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Associates Date Received: 02/01/83
Project: EMCON Project No. 0G70-012.01 Service Request No.: S§J93-0130
ARCO Facility No. 771 Sampie Matrix: Water

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

La/L (ppb)

Sample Name: MW-1 {40) MWw-2 {38) MW-3 (39}

Date Analyzed: 02/04/93 * 02/04/93 * 02/04/93
Anaivte MBL
Benzene 0.5 2,500. 4,600. 0.8
Toluene Q0.5 9,300. 5,700, 0.6
Ethvibenzene 0.5 5,100. 1,800, 2.1
Totai Xylenes 0.5 41,000, 15,000. 2.0
TPH as Gasoline 50 380,CC0. £9,000. 380. **
TPH Total Petroleum Hydrocarbons
MRL  Method Reporting Lint
ND None Detected at or above the method reporting {imit
* This sample was part of the analytical batch started on February 4, 1983. However, it was

analyzed after midnight so the a¢tual date analyzed is February 5, 1993.
The sample contains components eluting in the gascline range that were gquantitated as
gasoline. The chromatogram does not match the typical gasciine fingerprint.

» %

P . ,
Approved by: ’.m%mff'ﬂ/?ﬂ'/]ﬂﬁ* Date: 75—_‘5{?#-[;]1’} F:/ ,955




COLUMBIA ANALYTICAL SERVICES, INC.

Analyticai Repont

Client: EMCOCN Associates Date Received: 02/01/93
Project: EMCON Project No. 0G70-012.01 Service Request No.: $J93-0130
ARCQO Facility No. 771 Sample Matrix: Water

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

1g/L {ppb)

Sample Name: MW-4 {41) MW-6 {43) MW-7 (39)

Date Analyzed: ' 02/04/93 * 02/05/93 02/04/93 *
Analyte MRBL
Benzene 0.5 2,000. 1,800, 3,200.
Toluene 0.5 £80. 1,700. 1,100.
Ethylbenzene 0.5 770. 490. 740.
Total Xyienes 0.5 2,500, 2.800. 4,300.
TPH as Gasoline 50 23,C00, 20,000. 38,000.

TPH Total Petroleum Hydrocarbons

MRL Method Reparting Limit

ND None Detected at or above the method reporting limit

* This sample was part of the anaiytical batch started an February 4, 1993. However, it was
analyzed after midnight so the actuai date analyzed is February 5, 1993,

» )
Approved by: %@V"L{%//ZJ)%, ﬂ‘ Date: Efﬂ/(}ﬂ IR /}}j
: - , VY, . ya—

s




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Associates Date Received: 02/01/83
Project: EMCON Project No. 0G70-012.01 Service Request No.: $J93-0130
ARCO Facility No. 771 Sample Matrix: Water

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

ua/L {ppb)

Sample Name: MW-8 (41) MW.9 {39) MW-10 (36}

Date Analyzed: 02/04/83 02/04/93 Q2/04/93
Analyte MRL
Benzene 0.5 ND ND ND
Toluene 0.5 ND ND ND
Ethyibenzene a.5 ND ND ND
Total Xylenes 0.5 ND ND ND
TPH as Gasoline 50 ND ND ND

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

Approved by: %?][;#ﬂgﬂ}ﬁéﬁ»? Date: ;}; ,)//f-ff?j;/' X /%’?E




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Associates Date Received: 02/01/33
Project: EMCON Project No. 0G70-012.01 Service Request No.: 5J83-0130
ARCO Facility No. 771 Sampie Matrix: Water

BTEX and TPH as Gasaiine
EFPA Methods 50303/8020/California DHS LUFT Method

pa/l (ppb}

Sampie Name: MW-11 (38) RW-1 (39) FB-1

Date Analvzed: 02/04/93 02/04/23 * 02/04/83 *
Anaiyte MBL
Benzene 0.5 ND 3.100. ND
Toluene 0.5 ND 2,500. ND
Ethyibenzene 0.5 ND 290. ND
Total Xylenes 0.5 ND 7,400. ND
TPH as Gasoline 50 ND 43,000. ND

TPH  Total Petroleum Hydrocarbons

MRL  Method Reporting Limit

ND None Detected at or above the method reporting timit

* This sample was part of the analytical batch started on February 4, 1983, However, it was
analyzed after midnight so the actual date analyzed is February 5, 1993,

Appraved by: /’{7‘%”?.‘ ﬁ%’-&/fyﬁ@ Date: ?{,élbﬁf/‘/ G/}/B
S '



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Associates Date Received: 02/01/93
Project: EMCON Project No. 0G70-012.01 Service Request No.: SJ93-0130
ARCO Facility No. 771 Sample Matrix: Water

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

L9/l (ppo)

Sample Name: Method Blank Method Blank

Date Analyzed: 02/04/93 02/05/93
Analyte MRBL
Benzene 0.5 ND ND
Totuena 0.5 ND ND
Ethylbenzene 0.5 ND ND
Total Xylenes 0.5 ND ND
TFH as Gasoline 50 ND ND

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

~F :
Approved by: ’/@I’l“ }Ww'ﬂﬂk Date: ’/fé/lfii L Gh/;fg}
A

T 7




Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repont

EMCON Associates Date Received:
EMCON Project No. 0G70-012.01 Sarvice Request No.:
ARCO Facility No. 771 Sample Matrix:

Initial Calibration Verification
Total Petroleum Hydrocarbons as Diesel
EPA Methods 3510/DHS LUFT Method

mg/L {ppm)
Date Analyzed: 02/02/93
True Percent
Analyte Value Resuit Recovery
TPH as Diesei 500. 473. a5,

TPH Total Petroleum Hydrocarbons

1 »” . f[} _~F /
r 1 4] ' " LAy
Approved by: /)‘/6911’? AL Date: | TLoVMY A 705
. - , . i

02/01/93
5J93-0130
Water

CAS
Percent
Recovery
Acceptance
Criteria

30-110




COLUMBIA ANALYTICAL SERVICES, INC.

{A/QC Report

Client: EMCON Associates Date Received: 02/01/33
Project: EMCON Project No. 0G70-012.01 Service Request No.: 5J93-0130
ARCO Faciiity No. 771 Sample Matrix: Water

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

Sample Name Date Analyzed Percent Recovery
P-Terphenyi
MW-6 {43) 02/02/93 88.
MS 02/02/33 20.
DMS 02/02/93 0.
Method Blank 02/02/93 93.
CAS Acceptance Criteria 46-133

AN g ‘ | )
Approved by: %E"Z”V”ffﬁfmz' Date: -%téfw/y &»;:/C/(‘}

. -




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: EMCON Associates Date Received: 02/01/393
Project: EMCCN Project No. 0G70-012.01 Service Request No.: £4983-0130
ARCOQ Facility No. 771 Sampie Matrix: Water

Matrix Spike/Duplicate Matrix Spike Summary
Total Petroleum Hydrocarbons as Diesei
EPA Method 3510/DHS LUFT Method

Lg/L {ppb}
Date Analvzed: (02/02/93
Percent Recovery
Spike Sampie Spike Resuit Acceptance
Parameter Level Result MS DMS MS  DMS Criteria
4,000, ND 3,250. 3,280. 81. §2. 61-121

ND  None Detected at or above the method reporting limit

S / . i
Approved by: ?,r/glﬂ/” 4 'ﬂﬂt’l’;ﬂ’“’ 1 Date: .Tfél'b awy [/ CC_B
s .

l Diesei




COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report

Client: EMCON Associates Date Received: 02/01/83
Project: EMCON Project No. 0G70-012.01 Service Request No.: 5J93-0130
ARCO Facility No. 771

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

Nanograms
Date Anaivzed: 02/04/93
CAS
Percent
Recovery
True Percent Acceptance
Analvyte Value Resuit Recovery Criteria
Benzene 280. 223. 29. 85-115
Toluene 250, 231. az. 85-115
Ethyibenzene 250. 219, 88. 85-115
Totai Xvyienes 750. 652. 87. B5-115
TPH as (Gasoline 2,500. 2,526, 101, 90-110
Date Analvzed: 02/05/93
CAS
Percent
Recovery
True Percent Acceptance

Analyte Value Result Recovery Criteria
Benzene 250. 255, 102. 85-115
Toluene ' 250. 260. 104, 85-1156
Ethylbenzene 2580, 2538, 103. 85-115
Total Xylenes 750, 750. 100. 85-115
TPH as Gasoline 2,500. 2,452, 98. 20-110

TPH Tatal Petroleum Hydrocarbons

i
I~

(

nevy £/ 983

s
7
Approved by: ; il J"//’Té/f/fff 7 Date: Ty
A




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Associates Date Received: 02/01/93
Project: EMCON Project No. 0G70-012.01 Service Request No.: S$J93-0130
ARCO Facility No. 771 Sample Matrix; Water

Surrogate Recovery Summary
BTEX and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method

Sample Name Date Analvzed Percent Recovery
o.a,a-Trifluorotoiuene
MW-1 (40} 02/04/93 105.
MW-2 (38} 02/04/93 g8,
MW-3 (38) 02/04/93 113.
MwW-4 {(41) 02/04/93 a5b,
MW-§ (43} 02/05/93 Q3.
MW-7 (38} 02/04/93 g2.
MW-8 {41) 02/04/93 85.
MwW-3 (39) 02/04/93 a7.
MW-10 (36} 02:/04/93 94,
MW-11 (38) 2/04/93 898,
RW-1 (39} 02/04/93 87.
FB-1 02/04/93 87.
MS 02/05/83 104.
DMS 2/05/83 106.
Method Blank 02/04/93 91.
Method Blank 02/05/93 89,
CAS Acceptance Criteria 70-130

TPH Total Petroleum Hydrocarbons

- 7 ¥ /) ... AL TaleN
Approved by: 7{'{%5/2’11!’, Uiwwdteh Date: &(é”"{”‘/ ﬁﬁ//['—‘J
. / o ’




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Associates Date Received: 02/01/93
Project: EMCON Project No. 0G70-012.01 Service Request No.: S5J93-0130
ARCO Facility No. 771 Sample Matrix: Water

Matrix Spike/Duplicate Matrix Spike Summary
Total Petroleum Hydrocarbons as Gasoline
EPA Methods 5030/California OHS LUFT Method

Lg/L (ppb)
Date Analyzed: 02/05/93
Percent Recovery
Spike CAS
Spike Sample Resuit Acceptance
Analyte Level Resuit MS DMS MS DMS Criteria
TPH as Gasaiine 25,000. 19,800, 45,000. 45,600. 100, 103. 70-130

TPH Total Petroleum Hydrocarbons

-+

Approved by: %69’1[ ;%/7&1«;/25/&4\ Date: %ﬂ/ﬂf\/ ?.\ /fB
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(aap) WATEHR SAMFLE FELD DATA SHEET
@ PRQJECT NQ: ﬁ_@-?&‘l -2 dl SAMPLE iD: AMaw "/ @C>

EMCON FURGED BY: _ /“/ld(ew CLENTNAME: _Avre 774
SAMPLED BY: _ /M Adlew - LOCATION: 99 L iw con

Z./L"(’_,iv-’-ﬁ—éwr.-? P CA .

Treaiment Effluent Cther

TYPE. Ground Water 2~ _  Surface Water
CASING DIAMETER (inches): 2 ___ 3— 4 X 45 86—  Clher

[f.otf

CASING ELEVATICN (feet/MSL) : J- VOLUME IN CASING  (gal.):
CEFTH TC WATES (feet): __ % 3.%¢ CALCULATED PURGE (gai): _S3-32
DESTH OF WELL (feer): _ Z¢:© ACTUAL PURGE VOL. (gai): 33.5

DATE FURGED: L2773 Stant (2400 Hy £2/5  End(2400Hn £ 234
DATE SAMPLED: (222 = 77 Stan (2400 H) £2%¢  End(2400Hy _ /747

TIME VCLUME pH £2. TEMPSSATURE  CCLOR TUREIDITY
(2462 =r} (fjﬂl-l (uruts} {pmnoscm@ 257 T} A {visuan (visua)
/ 7/C /15" £33 /1T £ss G 2y hen o
/2L 225 4 /276 ARE Gk fr e
J7zE 3.6 7,085 /27 L5 Gty Ao .

~

Ve N M. A

. sl -
B. O. {zpmi: ol CDCH: :
! (CSBALTO.100) (NTUO-Z02)

A

FE T CT SAMPLES COLLECTED AT THIS WELL (ie. F5-1, XCUS-1):

FUBSING SQUIEMeENT SAMPLUING SotNPMENT
2* Slacder Pump ——— Baiier (Tefloni) — 2’ Siaczar Pump Baiier (Taflons)
Qther:
ch e S ~F .”ra,;‘._,.‘].’ & oy ~ Pl R 2 S I *z .

Baiier (Stainless Steei)

— Csnmifugat Pumo == Baier (PVC) — CDL Semoter
— Sutmersible Pump
— Qeczcatea

Sutmersible Pump = Bailer (Slaintess Slass) —  Olpper

Well Wizard™ — Qoacateq — Y WiZarg™
Cther

NEN

& ~ LOCK &+ SZ e A

WELL INTESRITY :

REMARKS .

T

@y

Temperature °F:

Meter Caiibrauon: UEIE:.[’_?‘"’_’E_B’ Tima: /S50 Mater Senal #
f i

( EC 1000 / (Ol ) (pHT ! Y{pH10 / ) (pH 4

Loeation of crevious caibration: My -] ( 19 \
- . ;
R I ‘ e




WATER SAMPLE FELD DATA SHEET

PANE Y Y ey

- SN ) A S e O B s W e

\ / PROJECT NO: _L/-7C -~/ .o SAMPLEID: _ M- 2 /=255
EMCON PURGED BY: __ /Y1 e~ CLENTNAME __Prce 70/
ASEOCIATE - . - §

SAMPLED 8Y: _/VIALdl/v - LOCATION: _£9F Rihcan
. Livew sy o Ch
TYPE. Ground Water _—_ Surface Water Treatment Effluent Other
CASING DIAMETER (inches): 2 3___ 4% 4.5 6 Cther
CASING ELEVATION (feetMSL) : ddds VOLUME INCASING (gal): _<2./%
DESTH TO WATER (feet): 2¢-is CALCULATED PURGE (gal): =26.95
DESTH QOF WELL (feet): S35 ACTUAL PURGE VOL (gal.): 77, ¢

DATEFURGED: (727~ 7) Start (2400 H) /627 . End(2400Hn _Z655%

DATE SAMPLED: (=27 -93 Stan (2400 ) —LE5% End (2400 Hr) _L£S 5
TIME VCLUME pH EZ. TEMPESATURE  CZLCA TURBID!TY
{24C0 Hr) (ga) (unizs) (umncwem@ 257 ) N {visuan (visuai)
/ﬁ‘?‘( yany £55 it 3< G7. ¢ Gy s obne, <
N 1 : 7 TG . 7/ o=
/(ﬁ’(/-f 159 _‘6' ?‘U /75¢ éyro _ C s P/ N
— 7 ‘ o~ 9] / —
L ESE 3 "ﬁ ik /{7« £/ < ey freyrly ol
i
Q. 0. (gpm): = aocrE: Miwe She o S A
' - (CCBALTO-100)  (NTUO-20
FIZn GC SAMPLES COLLESTED AT THIS WELL e, FE-1, XCUP-1} VSt
PUESGING ESINBUENT SAMPLING SaUeueENT
— 2 Blaocer Pump —  Baiier (Taflanié) — 2 Slaucar Pump i Bailer (Teflond)
—_— Canmtugal Pumo -;E- Bailer (PVC) e DDL Samgtaer — Baier (Stainipss Slean
= Submarsible Pump ‘e Bailer {Slainiass Sleal) — Olpper . Submersitle Pump
— Well Wizard™ ~—— Deacateg — Well Wizarg™ —— Deccateg
Cther: Qther:
WELL INTEGAITY : 44 LOcK #: _Sesr s’
REMARKS : ,
cheta ot pipdiel Sewn O B R T Y
{ ! 1}
e (=179 <o ?r’( 2 e
Mater Caiibration: Qater (7 Time: /[~ ¢L  Meter Senai # Temuerature °F:
( EC 1002 / 1o Y(pH 7 / V(pH 10 / Y(pHd / )
Locaticn of previous catibratien: ___ /A &V ~ 7250
TN ";‘ '\ - .-ZIZ 2] e




FROJECT NQ:

OE70 - 2 5/

@

SAMPLE ID:

WATEH SAMPLE FELD DAIA SREET
S -2 CEC/-')

E.!’V!EOIE\! PURGED BY: _ 1Ay e CLIENTNAME: _Arce 77/
SAMPLES BY: 7 Ao LOCATION: 025’7 B g
. liverw bmcpe , &R
TYPE: Ground Water _Z Surface Water Treatment Effluent ——— Cther
CASING CIAMETES (inchesy:  2___ 3£ 4 45— §—. Cther
CASING ELEVATICN (feet/MSL) : AT VOLUME iNCASING  (gal) /7,57 wunSCatedl;
DESTH TO WATER (feet); _ %% CALCULATED PURGE (gal): _ A& 3%
DESTH OF WELL (fest): __27-G ACTUAL PURGE VOL (gal): __ 3S.¢
[t = - - 5 -~
CATE FURGEL: / 277 Slart (2400 Hr) _J2/7  End(2400Hn _/* 33
DATE SAMPLED: /2297703 Slart (2400 Hn) /Z%7  End (2400Hn /L7 2~
TIME VCLUME pH g, TEMPESATURE  CCLCR TUREIC!TY
(240C Hr) {gali . (units; (nmnewem@ 257 ) (°F (visua (visuai)
22 L& /Lo Jae Jos £72.5 - ol
/23¢L Ao 7. 20 /17 C 45.¢ ey eadbezea
]2 3¢ 25,0 7. 3¢ /1< £7.9 TAA ool ot
(CCBALTO-100)  (NTUO- 280)
FELD CC SAMPLES COLLETTED AT THIS WELL (ie. FE-1, XEUS-1): it
PUSZING EQTUBMENT SAMPLING SounemEyT
— 2 Slacger Fumg w—  Baitar {Toflond) e 2 Blagger Pump < Baiier (Teflon®)
— Csnmtugat Pumn == Baier (PVC) —— DDL Samoter ——  Bauler (Staintess Steen)
— Submedsible Pump — Bajier (Slaniess Slee) —  Dlpper ———  Submersibla Pump
— Well WiZzara™ ——  Daccatag — Weil Wizarg™ — Dodicaten
Other Qthen
WELL INTEGRITY : 0~ Locks: 257
REMAFRKS :
/-25. 52 Sz

Meter Caiibration: Date:

{ EC 1000 /

) (Ol WpHT

Time: _/C L2 Mater Senai #:

/ ) (pH 10 !

Temperature °:

/ )

) (ph 4

Location of crevious caibration: __ M. S

-

473

/)




e ey wm

oaa) WATEH SAMPLE FELD DATA SHEET
. @ ERQUECT NG, (G20 —C .2 e/ SAMPLE ID: Ale -4 ('ﬁ-/‘,
EMCON PURGED BY: _ Ddiile . CUENTNAME _Ayc. 72/
B| = § 57 £iul
SAMPLED BY: _ /W idiin _ LOCATICN: Lioco .
. Lovev ivcwe cA .
l TYPE: Ground Water 2 Surface Water Treatment Effluent — . Cther
CASING DIAMETER (inches):  2___ P 4. 45 6§—— Cther
I CASING ELEVATICN (feetMSL) . 2772~ VOLUME INCASING (gai): _/2. %%
l DESTH TC WATES (feet): 22 329 CALCULATED PURGE (gal): _3£.5%
DESTH OF WELL (feen: __ %/ ¢ ACTUAL PURGE VOL. (gal): _ 37- 9
l DATERURGED: _/=27-7 2 Start (2400 Hr) LY25 _ End (2400Hn) _/Y9C
l DATE SAMPLED: - 20277 Start (2400 Hy) LY T2 End(2400Hr) 4>
TIME VCLUME pH EZ. TEMPERATURE CLCR TURBIDITY
{245¢ Hr} (a.) {units) {umnosrem@ 257 C) (°F {visuar (visua)
I /,712'1' S A5 ﬁ’?_} /36‘4‘ 7C‘g 7;?','*-' ﬁatﬁw
s 43T 25.¢ £.10 /365 7z T A PR 7GS
l LL{ e 3 7.< f.«?.l /3G l7d‘r9 7k PR
0. 0. ppmy: AT opocr: STreews L e
7 {CCRALTO-100) (NTUO-ZCC
FIEiD OC SAMFLES CCLLECTET AT THIS WELL (Le. FE-3. XCUFY): Ll
PUEZING SOINEMEMT SAMPLING SouiexsenT
| =~ 2" Slacdsr Pump — Baiigr (Taflond) — 2 Glaccer Pump = Bader (Taflan®)
—_— Cantifugal Pumo —i Barier (PVC; = ODL Sampier —  Barer (Slaintess Stean)
—  Sutmersibla Pump ‘e Bailar {Staintess Sleat) ~—— Dlpper ~w— Submersible Pump
Qlher Qlher:
WELL INTEGRITY : C/& LoCKs- B3LiPcaPr
REMARKS :
Mater Caiibratien: Date: _/_'..:‘_{’.J_‘::’_ Tme: _CLL  Meter Serat # T Temzerature °F:
( EC 1000 / ) (D1 Y(pHT / ) (pH 10 / }(pH 4 / )
D
Location of previous czilbration: =S e N
AR 413 e/ /A




E

77\ WATER SAMPLE FELD DATA SHEET T
@ PROJECT NC: (G 7Jc - (/2 ©7 SAMPLEID: _ /Y%~ S™
EMCON PURGED BY: _ /M /A ler—~ CLIENTNAME: __ Lree 77/
ASBOCIATES N N
SAMPLED BY: % LOCATION: P99 flircon
.- Ot UE =it - P A .
TYPE: Ground Water hant Surface Water Treaiment Effluent ———  Cther
CASING CIAMETER (inches): 2___ 3= a2 45 - 6 —_ Other
CASING ELEVATICN (feet/MSL) : A FL VOLUME INCASING (gai): A~ 7
DESTH TO WATER (fEEU: - 3.2 3 CALCULATED PURGE (ga!.): /
DEFTH OF WELL (fest): = 79-& ACTUAL PURGE VOL. (gal) - /
DATESURGED: /=297 7> Stant (2400 Hr) __H4 _/ End (2400 Hy L4
- . A .
DATE SAMPLED: aud Stan (2400 Hn) End (24C0 Hn) z
TIME VOLUME pH £, TEMFESATURE CCLCH TUREIDITY
{2450 Hr) (gau.} {units) {gmnogem®@ 257 C) (°F {visuan (visuat) .
Ao Shmple - Latiee  Fas  2/beas . F
/ <
0. C. {pprm) Cadidont opcR: A N
(CSBALTGQ- 00}  (NTUO-200)
FIELD CC SAMPLES CCLLECTED AT THIS WELL (Le. F3-1. XCUP-1): ot
$ l i Ll
PURGING! FGK‘MAE?-IT SAMPLING Bt uEsicuT
i’ \J \ T d
—_— 2" Saccar Pump —_ Bailer (Tefiond) —  2* Blacdar Fumo — Bailer (Teflond)
— Centrifugat Pump —  Bailer (PVC) — QOL Sampier = Bailer (Stzinless Steei)
e Submmersible Pump ‘e Bailer (Stamiess Slest) — Clpper = Submersible Pump
—_— Well Wizarg™ — Qpdicated — Well Wizara™ — Demeated
Qther Qlher:
WELL INTEGRITY : 0 I LOCK &+ __S¢'€ CAF
REMARKS : = ZLe Latite 28, f-?— < e le  im T conlt
At s, Can b f’ii&h Jo v a pyede~ loved L.¥ <%:u.f!nf A
o™ wsed Uc Wel, A el lew  will  6n Aragm An _mme  aned 2., ) Lo
went A E o0 A S piid — b€ o1 Geresialnie =

/
Frr °)
Meter Caibration: Date: /=2 953 Tima: Mater Senal & 2 Tamastarure °F:
Location of previous calibration:
AT N7 — )




P A W

WATER SAMPLE FiELD DATA SHEET

puw e (23)

&

' \_/ PROJECT NO: L7700~ O/7).67 SAMPLE ID:
. EMCCN ruRcED BY: _/MAllew CLUENTNAME _Areo 771
ASSOGCIA N
saMPLED BY: _ M Adlew LocaTion: & 55 Aincon
. Livey more , T,
l TYPE. @Ground Water e Surface Water Treairment Effluent Cther
l CASING CIAMETEH (inches): 2 e P 4 7 45 6  Other
| CASING SLEVATICN (feet/MSL) : A VOLUME INCASING (gai): _ /2-7¢
l DEFTH TC WATER (feet): 23 TC CALCULATED PURGE (gal): _38-2%
i DEFTH GOF WELL (feet): _43. 2- ACTUAL PURGE VOL. (gal): 25,5
DATE sURGED: _/-27-7% Slart (2400 Hy _£3</ . End(2400Hn _L23¢
' ODATE SaMPLED; /- 27 -7 Slan (2400 Hn L3357 End (2400 Hy) L34 2=
TIME VCLUME pH £ TEMPESATURE CLCA TURSIDITY
I (2400 Hr) (g=r.) (unitss {(umnosem@ 25° 25 (°F} {visuas) (visuai)
/3 e /3.v ¢ 95 /Yo L7, L e Jesi
/Sic 26.0 7,08 FLb e Le./ e P
l ds 285 7./ /LT (6.7 S heams
S
D. Q. (FFm: rE cocr Slre— pr e
I 'l (CT3ALT O - 100) {NTU G- 200)
FIELD CC SAMPLES CCLLESTED AT THIS WELL fie. FB-1, XCUP-1): & & =7 |
EURGING ZQUIEMENT SAMPLING SOUIEMENT

— L Slagder Pumn —  Baiiar (Tefons) — 2 Glacdst Pump = Baiief {Taflon®)
— Cenitnfugal Pump _\".L‘_ Baiier (PVC) e ODL Samoter ~—  Barler (Slaintess Slesat)
— Submersitia Pump ‘— Bailar (Stainiess Slesil — Dlpper ——  Submersible Pump [
— Well WiZzro™ ——  [Dpgicatea — Weil WiZzarg™ —  Cemcatea |
Cther: Qther
- | 2
WELL INTEGRITY : 0 LocK #: 3257

REMARKS .

> . 22
Merer Caiibration: Date: /22772 Time: /222 Meter Serai #: widd

Temperarure °F:

/ ) (oI Y(pHT ! V{pH 10 !

Y(pH &

{ EC 1000

Location of previous caiibration: M- Y i/,

PR AL

- -3




(aag) WAIEH SAMPLE FiELD UAIA SMEES
l @ PROJECT NO: Q&0 —~Co.2.07 SAMPLE iD: /hﬁu-—‘?( 3 ?)
EMCCN PURGED BY: __ 1Al CLIENTNAME: _ Az 22/
ABSOCIAT - .z . - -
l SAMPLED BY: _ LM Add/cn - LocaTioN: £59 E o
. TYPE: Ground Water 25 Surface Water ' Treatment Effluent Cther
CASING DIAMETER (inches):  2___ 3 4 = 45 6— Cther
I ASING ELEVATION (festMSL) : L VOLUME INCASING (gal): _Z/. 71
' QESTH TO WATES (feet): __ 2/ 2¢& CALCULATED PURGE (gal): _25.7¢
DEPTH OF WELL (feey: _F7. 7 ACTUAL PURGE VOL (gal): _5€-°
I ——— ST Start (2400 HY) L5243 End (24001 /53 %
- - )= 25-F e —_——
I DATE ZAMPLE! 2 Slan (2400 Hn L5 3% End(2400Hy L 2L
TIME VCLUME pH EC. TEMMFERATURE CLCR TURGIDITY
(2400 Hr} (g _ (uues) {umneyem@ 257 C) (°F} {visuan (visuay _.
l 12 f2.C /e {/"7, /LT J/.e _j’rty M_;,L«.Z‘
)3y 2Y.0 L, G JLLG R S, Ao
B 1s53e _3ee 5.¢3 j/ &3 D16 Gre, /h ce—
L _
Q. Q. (ppmy: = oOnCs: ,(?‘7’1’*--4 e P Y -
7 (CCBALTO- 109)  (NTU G- 200)
&0 OC SAMPLES COLLESTED AT THIS WELL e, F5-1, XCUP-1): il
PUEGING SDUIPMEMT SAMPLING Solicteur
— 2* Slagger Pump —  Baier (Teflond)} — 2 Slagdar Fump ——>§ Bailer (Teflond)
— Cenmniugal Pump = Bailer (PVC;) = DDL Sampter —  Bavier (Slaintess Steei)
——— Submersible FUMP = Baiaer (Staniess Slees) — Olpper -  Sutmarsible Pump
— Well WiZ2rg™ =  Qeaicaten —— Well Wizarg™ ———  Deeeatea
Qther: Cther *
WELL INTEGRITY : G LocK#: ScC <A’
REMARKS :
Meater Calibration: Data: /"Zﬂ Time: /S 0C  Meter Senat #: ?/ L Temperature °F: 7/ 2
s o s e e s .
(E5 1000 (624 //OC;’/‘, ) (D1 )(pH?’?-“"?f?"'d .\(pHm/“"LﬂLua}(pHd,J./qé / )

Location of previous cafibratien: /V‘ w—"7 (39
Taa s
=S 2 i )




Rev. 2, &K

] [~  WATER SAMPLE FIiELD DATA SHEET
@ FROJECT NG: D&E20 - 02, &7 SAMPLEID: __ M -% (‘//)
l EMCON PURGED BY: __ M ffee CLENTNAME: Zreo 77/
ASSQGIA . b
SAMPLED BY: __ /hd)er ‘ LCCATION: 575 Kiacr Aue
' ' {f--f'/c'Plha/v P -y
TYPE: Ground Water % Surface Water Treatment Effluent Cther
l CASING DIAMETER (inches): 2. = 1 4 4.5 6 —_  OCther
CASING ELEVATICN (feevMSL): _ &2 VOLUME IN CASING (gai): _ 3.0¢%
' DESTH TC WATES (feet): _2.3.23 CALCULATED PURGE (gal): _J7-'%
DESTH OF WELL (feet): Y. 7 ACTUAL PURGE VOL. (gal): Z5
pATESURGED: [ -27-73 Start (2400 Hy) L2027 End (2400Hy L9¥9
' DATEsampLEs; /=29 73 Stam (2400 Hr) £9% > . End (24C0Hy L2¥3
TIME VOLUME cH ELZ. TEAFESATURE CCLCR TUREICITY
I (2400 Hr) {g=t.) {unrs) {umnosrem@ 257 C) °FA (visua) {visuar)
A0 3T 7.5 ?,2.; 7&5/ 63,/ brcwa\, /[(:“Avy
/03 4.8 7.15 - £7.4 hircsn bean
ﬁ/"‘.—-" 7 Ve e I
0. Q. (ppmi CDCH: Vhdedidir! Y S
' (CCBALTO-1001 (NTUO-200) |
FIELD OC SAMPLES CCLLECTED AT THIS WELL fie. F8-1, XCuA-y: _ %
l PURGING ECUIPMENT SAMPBLING SotiesenT
l — 2* Slaccar Pump — Baier (Taflons) — 2* Slacdar Pump = Baler (Taeflons)
— Contnfugal Fump —_ Baiier (PVC) —— DL Sampier —  Bater (Slainless Steei)
— Submersible PUMP  ‘em—— Baer (Staniess Sleer) ——— Clpper —— Submersthie Pump
Qther: Ciher
WELL INTEGRTY : 0/ LOCK 5. Dol Phin
AEMARKS :
Meter Calibration: Date: | 25-93% Time: & Meter Serizi #: 9/ [ Temrzerawre °F: éél_i
Ca - A ‘ - 2 ; ; )
(Ec 1000 JL T/ JCE0 ) (DI [T 2 ypr7 L0% 1 T:CC 1 (10 733 foey Vigra 57T s )
Locztion of previeus calibration: Muw-8 [y IX
/-fr‘ ‘ /-‘ n’. 4A [o% Lo




f

&

WATER SAMPLE FiELD DATA SHEET

nev, 2 &

\\ ) PROJECT NC: NEv/0 - 02 0/ SAMPLEID: _Mw T (3‘/)
EMCCN PURGED BY: __ ~ThAd/ev CLIENT NAME: Aeco 777
AgEQCIATES e
SAMPLED BY: _ /A4 ey, LCCATION: £59 Roncen
- Z.a L e , oA,
TvPs  Ground Water —2<_  Surface Water Treatment Effluent Other
CASING DIAMETER (inches): 2 7 3 = 4 45 86— Olher
CASING ELEVATICN (feet/MSL) : w e VOLUME IN CASING (gal): __3-3/
DESTH TO WATER (feet): _ /5. 7/ CALCULATED PURGE (gal): _ /2 7%
DESTH OF WELL (feey): _ =7 &= ACTUAL PURGE VOL (gal): 2.7
oaTERURGED: (T27-773 Stan (2400 Hr) (655 End(2400Hy) _JCS
DATE SAMPLED; /= %7 -33 Start (2400 Hry) 22§ End(2400Hn _L/07
TIME VCLUME pH EZ. TEMPESATURE  CCLCR TUREIDITY
(2400 Hr) (== {ueuts) (wnnosrcm @ 25° 3} °" (visuan {visuaz)
/55 3.5 7.3¢ JOF 2~ i/ b e n Ca
//&l = 7-}3 /{Z/ (57, 3 Z?fdu'n, /zw-y
Jith  @Fipe 732 /%3 (78 Liown A
D. Q. (ppmy: i CoCa: Kopss ATL- - P
(CCBALTO-100) (NTUO-z0D)
— - a ~ o [ m——— -, N . . . I /‘/fL/
FIELD CC SAMPLES CCLLECTED AT THIS WELL (i.e. FE-1, XCUA-1):
PURGING SOLIEMENT SAMPLING SatieusT
— 2" Blagcar Pump e Baiier (Teflond) -— 2* Slagdar Pump = Basier (Teflons) |
— CenIUGE Pums —7-- Baier (PVC) —  DDL Sampler —  Bater (Slainfess Steer)
— Submersidle Fump ‘— Bailer (Slantess Sleei} ——— Olpper =— Sutmearsitla Fump
— Well Wizarg™ —— (ecicataa — Well Wizzrg™ ———  Deccateq
Cther: Qther
WELL INTEGRITY : 0K Lock &: Db
REMARKS .

Gl BN N - I N ) S O SN G I G BN B =N

) q" - )
Meter Caibration: Date: /227777 Time: /022 Meter Sermw: _ 4% Temperature °F:
Location =f previous caiibration: fwi % [ Lt i\
N7 - -



Hev. 2, &

| 4o\ WATER SAMPLE FELD DATA SHEET

@ PROQUECT NO: J& 70— 0/ oF SAMPLEID: _ /4= /0 (3 ‘)

EMCON PURGED BY: _ A e CLENTNAME: _Grzo 22/

ASBOGIATEY "
SAMPLED BY: _ M Ad/en” T LeCATION: §77 Kincon
: L€ iore L ca.

TYPE. Ground Water 2= Surface Water ' Treatment Effluent . Other
CASING DIAMETER (inches): 2 > 3 4 45 6—_ Cther

CASING ELEVATICN (fest/MSL) : s VOLUME INCASING (gal): _2.78
DEFTH TO WATER (feet): _ /3. 27 CALCULATED PURGE (gat): _%, 3%
DEFTH CF WELL (fesat): 34, % ACTUAL PURGE VCL (gal): 930
oaTEsURGED: /=X 7 - ‘23 Slart (2400 Hr) _//2Z% . End(2400Hn ___ [/ 3/
— — 7 o ] ; -
DATE 3AMPLED; /=25 - 7) Slam (2400 Hr) _£L35 __  End (2400 Hr) /23
TIME VCLUME pH EZ. TEAPESATURE CLCRA TUREIDITY
(2400 Hr) (gL} (unts) (umnosrem@ 257 C) P . (visua) (visua)
Jr LY 2.0 v 23 (415 bl C brews hezv v
¢ .o 7 3¢ [¢2$ (5.7 briwn  heavy
ey 7.0 2,35 4 5S 5. b  hare.,
0. O. {pem): el oDCE: __fweal M, N 2
(CCBALTO-100) (NTUO-20D) |
i
FIELD CC SAMPLES CCLLECTED AT THIS WELL (ie. FS-1, XCUP-1): M
PURGING SCUIPMENT SAMPLING SoUipucyT
—— 2" Slacdsr Pump wme.  Baiigr (Teflond) —— 2" Slaccar Pump = Eader (Teflons)
= Cantrifugat Fump z_ Bailer (PVC) e ODL Sampter - Baier (Slaintess Staa)
—  Submersibla Fump ‘= Bailer (Slainiass Slesi) — Cloper ~——— Submersible Pump
— W WiZarg™ - [egicateq — Well WiZargn* - Deomcated
Cther: Other:
!vax_ INTEGRITY : Dl Lock &: Lot
ramnxs;
lMe!er Calibration: Date: Qm Time: EZ_._Z/ Meter Sernal & 9” z Temperature °F:
( EC 1000 / Y (o Y(pHT / Y (pH 10 / ) (pH 4 / )

Location of previous caiibration: /i"v’] W "S’ ( Lt f'\
Y AN ~ ' A '




Mev., £ <

[ .
I o WATER SAMPLE FiELD DATA SHEET
\@} PROJECT NC: _OEJ0 - 2./ SAMPLEID: _ /Ml -7/ (3¢2)
l EMCON PURGED BY: __ AL o CLIENTNAME: _frco 27/
ASBOGIAT [
SAMPLED BY: _MMlle LCCATION: £59  Lrmcow
- LH/C.VAA_‘;,«(/ <A .
' TYPE. Ground Water < Surface Water Treatment Efffuent Cther
' CASING DIAMETER (inches): 2.4 3 — 4___ 45 6—. Other
CASING ELEVATICN (feet/MSL) il VCLUME INCASING (gal): _o2-¥©
l GESTH TO WATES (fest): _ 2357 ALCULATED PURGE (gal): _Z 2=
OESTH OF WELL (feet): _ 35.4 ACTUAL PURGE VOL. (gal): _ 7.5
' DATE SURGED: /727 -73 Start (2400 Hr) 19 End(aacomny _1/55
l OATE sampieD: _[=27-97 Stam (2400 H 1250 End (24004 LLSL
TIME VCLUME pH EZ. TEAFESATURE CLCR TUREIDITY
' (2400 Hr) (gal (unzs) {umnosrem@ 257 C) °5 {visuan) (visuai)
Jy7 L5 . 357 /057 7.0 i decola
1157¢ 5,0 7,2_3/ JCHT é?-q éaau:;.. A e iy
l 115732 7,5 7,2 /o5 O 6% ./ boe. . A iy
D. O. (ppmy: bt opcr: LeurE pen o A
(CS2ALTO-100) (NTUO-200)
FiZi0 GC SAMPLES CCLLECTED AT THIS WELL (ie. FE-1, XCUF-1): =
PURMING SOUIEMENT SAMPLUING =otjipaient
— 2" Slaadar Pump am——  Batter (Taflong) — 2" Slagdar Fump 2 Baiter (Toflon)
—— Conmiugal Pump £ Bailer (PVC; —— 3DL Samper ——  Bauier (Stainless Steen
— Submersible Pump ‘e Bailar (Staniess Slasd} ——  Clpper —— Submersthie Fump
— Well WiZzrd™ = Dpdgicateq — el Wizard™ = [eacateq
Olher; Qther:
WELL INTEGAITY : Dl ook s. =357
AEMARKE .
Mater Calibration: Date: M Time: /221 Meter Seriai #: C{’ [t Temeerature °F:
( EC 1000 / y (D! J(pH 7 ! ) (pt10 / Y(pH4 ! !
Locaticn of previous catibration: A = « H !\‘
Lo A A .. ~




Hev. 2 &

1
l a2\ WATER SAMPLE FIELD DATA SHEET
@ PRGIECT N&: /=" =0/2 ¢/ samPLEiD: GG Flo—/ (’3?)
EMCON PURGED BY: /M) /e CLUENTNAME: Aveo 2 4/
ABSOCIATES g;g -
SAMPLED BY: _ A A Lee - LOCATION: 2 Koncos
I Tvpe  Ground Water _2__  Surfaca Water _ Treatment Effuent . Other
l CASING DIAMETER (inches):  2___ 3___ 4___ 45 ___ 6X_ Other
CASING ELEVATION (feet/MSL) : ol et VOLUME INCASING (gal): _2%- 7/
l DESTH TO WATER (feat): _22.59 CALCULATED PURGE (gat): _/9./3
| DEPTH OF WELL (fee). 277 ACTUAL PURGE VOL (gal): _ 759
! DATEPURGED: (Z27-73 Stan (2400 H) /S50 End(2400Hr) L6756
l QATE SAMPLED: £~ 27 =73 Stan (2400 Hr) £875 _ End (2400Hn 675
TIME VOLUME pH E2. TEMFPESATURE oLes TUREIDITY
l (2400 Hr) {gat.) unts) (umnosrem@ 257 C; *A {visuan (visuai}
S ~£ o Fo /(§9 7.3 TR /5it
/607 50,0 ¢-727 /226 703 A b b
I 1L 75,6 .53 /1 5E 76,73 T A pedinsd
D. O. (ppmi: s oDoR: Sirewe Lo - —
; (CCBALTO-100)  (NTU0- 200)
FELD GC SAMPLES CCLLECTED AT THIS WELL (ie. FE-1, XCUP-1): it ;
PUEGING EQUIEMENT SAMPUING SOUBHMENT
— 2 Slaader Pump e Bailar (Tofiond) — 2" Slagcar Pump i Saiter (Taflon®)
— Contnfugal Pump — Baier (PVC) — DDL Samptar w——  Sater (Stainiess Stea)
> Submersible Pump — Baler (Stantess Slaei —  Dlpper — Submersible Pump
— Wil WiZar™ ——  Daxcataq — Well W™ — Daceated
QOther: QOther:
- SC7”
WELL INTEGRITY : 0/ LocK #: _CA7
REMARKS .
Mater Calibration: Daze: /_’ﬂ Time: /So¢ Mater Serat #: ?/ {2 Temperature °F:
( EC 1000 / (o Y(pH 7 / J(pH 10 _ f Y{pHe / )
Location of previous caibration: ___74 v - 7 (3 SN
AL b~ N .2 -

O




APPENDIX F

LABORATORY ANALYSES REPORTS
AND CHAIN-OF-CUSTODY RECORDS FOR SOIL SAMPLES




(4 SEQUOIA ANALYTICAL KECEIVED

680 Chesapeake Drive » Redwood City, CA 940863 -
QWP (15 364-9600 « FAX (415) 364-9233 APR 2% 1932
RESNA
RESNA SANJOSE

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

Project: ARCO 771, Livermore

Enclosed are the results from 11 scil samples received at Sequoia Analytical on April 10,1892, The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

2041877 Soil, 8-10.5-B15 4/9/92 EPA 5030/8015/8020
2041878 Soil, $-20.5-B15 4/9/92 EPA 5030/8015,/8020
2041879 Soil, $-28.5-815 4/9/92 EPA 5030/8015 /8020
2041880 Soil, 5-41-B15 4/9/92 EPA 5030/8015,/8020
2041881 Soil, $-11-B16 4/8/92 EPA 5030/8015/8020
2041882 Soil, $-21-B16 4/8/92 EPA 5030,/8015/8020
2041884 Soil, $-11-B17 4/8/92 EPA 5030,/8015/8020
2041885 Soil, $-21-B17 4/8/92 EPA 5030/8015/8020
2041886 Soil, 8-30.5-B17 4/8/92 EPA 5030,/8015/8020
2041887 Soil, $-33-B17 4/8/92 EPA 5030,/8015/8020
2041888 Soil, 8-43-B17 4/8/92 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

fpamvin o

( Project Manager

2041877.RES <1>




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
QWP 15 364-0600 - Fax (415) 364-9233

Client Project ID:  ARCO 771, Livermore Sampled:
3315 Almaden Expwy., Suite 34 Matrix Descript:  Sail Recelved:

San Jose, CA 95118 Analysis Method: EPA 5030,/8015/8020 Analyzed:
i irst 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
(ppm) (ppm) (ppm) (ppm) {(ppm)
204-1877 5-10.5-B15 N_D. N.D. N.D. N.D. N.D.
204-1878 §-20.5-B15 N.D. N.D. N.D. N.D. N.D.
204-1879 5-28.5.B15 N.D. N.D. N.D. N.D. N.D.
204-1880 5-41-B15 N.D. N.D. N.D. N.D. N.D.
204-1881 5-11-B16 N.O. N.D. N.D. N.D. N.D.
204-1882 5-21-B16 N.D. 0.0080 N.D. N.D. N.D.
204-1884 8-11-B17 N.D. N.D. N.D. N.D. N.D.
204-1885 §-21-B17 N.D. 0.021 N.D. 0.017 0.0080
204-1886 §-30.5-817 N.D. N.D. N.D. N.D. N.D.
204-1887 $-33-B17 N.D. N.D. N.D. N.D. N.D.
204-1888 §-43-B17 7.0 0.30 0.77 0.15 1.1
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

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

SEQUOIA ANALYTICAL

\Project Manager 2041877.RES <1>




(4 SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 34063

w (415) 364-9600 « FAX (415) 364-9233

" RESNA Client Project ID: ARCO 771, Livermore
3315 Almaden Expwy., Suite 34

San Jose, CA 95118
Attention: Joel Coffman QC Sample Group: 2041877-88

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene henzena Xylenes
Method: EPA 8020 EPA 8020 EFA 8020 EPA 8020
Analyst: E. Cunanan E. Cunanan E. Cunanan  E. Cunanan
Reporting Units; mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Apr 13, 1992 Apr 13, 1992 Apr 13, 1992 Apr 13, 1992
QC Sample #:  GBLKG41392 GBLK041392 GBLK041392 (GBLK041392
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Conc. Matrix
Spike: 0.20 0.20 0.20 0.59

Matrix Spike

% Recovery: 100 100 100 98
Conc. Matrix
Spike Dup.: 0.20 0.20 0.20 0.60
Matrix Spike
Duplicate
% Recovery: 100 100 100 100
Relative
% Difference: 0.0 0.0 0.0 1.7
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample x 100

Spike Canc. Added

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

2041877.RES <2>




(4 SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

QI (415 364-9600 + FAX (415) 364-8233

RESNA ‘Client Project ID: ARCQ 771, Livermore
315 Almaden Expwy., Suite 34

San Jose, CA 95118
Attention: Joel Coffman QC Sample Group: 2041877-88 Reported: Apr 18, 1992

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene benzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: B. Al B. Ali B. Ali 8. Ali
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Apr 13, 1892 Apr 13, 1992 Apr 13, 1992 Apr 13, 1992
QC Sample #:  GBLKD41392 GBLK041392 GBELK041392  GBLK041392
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Conc. Matrix
Spike: 0.23 0.23 0.24 0.69
Matrix Spike
% Recovery: 115 15 120 115

Conc. Matrix

Spike Dup.: 0.24 0.23 0.25 0.70
Matrix Spike
Duplicate
% Recovery: 120 115 125 117
Relative
% Difference: 4.2 0.0 41 1.4
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample x 100

Spike Cone. Added

; /}fli\éa/w/’ ﬂ W Relative % Difference: Cone. of M.8. - Cone. of M.S.D. x 100
i e

{Conc. of M.S. + Conc. of M50} /2
Project Manager 2041877.RES <3>
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CO Products Company $

b ~- Djyision of AtlanticRichiisldCompany Task Order No. F—‘_] ' - ?2 - L Chain of CUStOdy
ARCO F H \il City ) j .
ey T Py Livernore o> Joet Coffuwar o "a";;\
ARCO engineer Teleph Teleph 3 &
Midhael wWhelan (ARGO “{L“"} 5711~ 243 e (108) 264~ T122 | ey W08)264 - 245y |
C |
onsulant name Q& £\ ] e 33 Alwad e Bep.Sile 34 Saw Josel CA 95 118 01-07%
Matrix Preservation - o E% % Method of shipment
| ; P : glgo| OlH 23| 8o Seoia
g 5 o @ gl =|28|85| 3| 2|g|g!l glisED 7( .
2 g £ | soil | water | Other | Ice Acid £ £ < ég %] Fls 5|81 Ola &S Ot tv”
nE1 ] E g g :_uiﬁ e | o E; IE s : : 5% ES’ EE%
w wd 4] [55] 0 B2 | Bh|BE&| &5 | BD 7] & ] 22! 3E |83
Y — 1 - 4 Spepial detection
o [O.r\d’ %}5' | v A}_{;/%_] ‘7 /6/' AV Limit/reporting
5-2051BIS | | | v v =R | o
S-Gb#8\vS | 1 | o N JRHD \l/ v Special QAIQC
S-1~B6 | 1 |y v JE] gl v
S-21- Bl v v [ Y,
Y- TR RN M
=388 | 1 |y v Yia sl v Proaidand ‘ul/r
g Remarks
R KA v e || |
S\~ r: | | v \ [ v
S-305 B | L] Y, GE N
- 33 P | v, \s |7 N
s-axpi ||y VoL R V] v
Lab number
Turnaround time
E’ Priority Rush
. 1 Business Day ]
:clndltmnh::d s:mpla ' md _ _ ;emp,eﬁnﬁf;cewfd: i\ C(YD‘(_, Rush
] mquus 'l samp er ate ime ecelvi 2 Business Days d
2o
B A’\ W‘O’e‘« O(/ /ﬂ[)/‘?l -2.__-' % m—ﬁ_ Expedited
Relin d by Date ' Time {Received by -
- 5 Business Days O
%w&\'ng 76Qe Y~ 29, A5l
Tlmqulshe@by Date Timé |Received by Iaboratory Date Time Standard H
A-Nygre GO | Ty [ 10mmes o

Ojstribution: White copy — Laboratory; Canary copy — ARCO Environmental Engineering; Pink copy — Censultant
APPC-3292 (2-91)




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

w (415) 364-9600 » FAX (415) 364-9233

RESNA

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

Attention: Joel Coffman

Project: ARCG 771, Livermore
Enctosed are the results from 1 soil sample received at Sequaoia Analytical on April 13,1892, The requested

analysesg are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

2041883 Soil, $-31-B16 4/8/92 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

e

Lee
! Broject Manager
]

2041BB3.RES <1>




I @ 680 Chesapeake Drive « Redwood City, CA 940863
QP (415 364-9600 « FAX (415) 364-9233
' ARCQ 771, Livermore Sampled Apr 8, 1992
315 Almaden Expwy., Suite 34 Matrix Descript:  Soil Received:  Apr 13, 19927
an.Jose, CA 95118 Analysis Method: EPA 5030,/8015/8020 Analyzed:  Apr 14, 1992
ttention: Joel Coffman First Sample #:  204-1883 Reported:  Apr 20, 1992
l 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)
l 204-1883 S31-816 N.D. N.D. N.D. N.D. N.D.
l Detection Limits: 1.0 0.005¢ 0.0050 0.0050 0.0050
Low to Medium Boiling Point Hydrocarbens are quantitated against a gasoline standard.
l Analytes reparted as N.O. were not present above the stated limit of detection.

SEQUOQOIA ANALYTICAL

I ANAna &/C

[
l \Project Manager 2041883.RES <1>




l 680 Chesapeake Drive « Redwood City, CA 94063
QWP 415 364-9600 « Fax (415) 364-9233
' SN Client Project ID: ARCQ 771, Livermore
315 Almaden Expwy., Suite 34
an Jose, CA 95118
ttention: Joel Coffman QC Sample Group: 204-1883 Reported: Apr 20, 1992
l QUALITY CONTROL DATA REPORT
l ANALYTE Ethyl-
Benzene Taluene benzene Xylenes
' Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: A. Maralit A. Maralit A Maralit A. Maralit
Reporting Units: mg/kg mg/kg mg/kg mg/kg
l Date Analyzed:  Apr 14, 1992 Apr 14, 1992 Apr 14, 1992 Apr 14, 1992
QC Sample #:  GBLKD41492 GBLKD41492 GBLKQ41492 GBLKD41492
l Sample Conc.: 0.0070 N.D. N.D. N.D.
| Spike Cong.
Added: 0.20 0.20 0.20 0.60
l Conc. Matrix
Spike: 0.20 0.20 0.21 0.61
l Matrix Spike
% Recovery: 95 100 105 102
Conc. Matrix
Spike Dup.: 0.20 0.20 0.22 0.60
l Matrix Spike
Duplicate
l % Recovery: 95 100 110 100
Relative
. % Difference: 0.0 0.0 47 1.7
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample % 100
I Spike Conc. Added
j\W ﬂ (/& Relative % Difference: Cong. of M.§. - Conc. of M.S.D. % 100
iz Lee {Conc. of M.S. + Conc. ot MB.D.) / 2
. Ptoject Manager 2041883.RES <2>
B!
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ﬂCO’odu?Company

Division of AtlanticRichfieldCompany

Task Order No.

911~ 92-2,

e e e e e B B

Chain of Custody

Dlsrnguuon Whita copy — Laboratery; Canary copy — ARCO Environmental Enginesring; Pink copy — (}onsultant

APPC-3292 {2.91)

ARCO Facility no. City * Project manager : Laboratory nama®
17 \ {Facitity) Ly Ve&rwmove {Consultant) \1OC’L COH””M 6 qubw
ARCO engiresrg | Telephope no. Talephone n Fax no. e
Nt chaed l\)\'\dﬂu’\ {ARCOY U I57Y 52y A |(consultany L{OS 26U-"112% {Consultant) L{OS).Z(;.L{ - 24 3Y il
Contract number
Consulfant nem¥*® Add
B e R E SN A e o) 3315 Alnaden Exp, Suite 34, 5an "fm (Aasn& | p3-072%
Matrix Preservation ___( g Method of shipment
@ w g e | K o3 58 ED S ¢ '
. g 5 E HERIFSIE: olzg g ..}/u,o .
= = oS -4 o = = a =
s o] . o > | S1.E|28|5%| 2| 2| |58 g|en
é_ g -E Soil | water | Other | Ice Acid E‘ 'E_ 5 gé 21 (‘ED glz| & |8 D_@ ED 25§ COM
o . |7 ~ Ciloods
8 818 3 d |ES|RE|EE|z2|EE| & |5 | £ |28|3F 88T
Special detection
6‘%"6”}4 ‘ \/ </ Uq[oa’} 1L i :5() l (Rj_*;) Limit/reporting
v
Special QAIOE
Remarks
LY
Lab number
Turnaround fime
Priority Rush
1 Business Day
Condition of sample: c. Temperature received: S A
CAI ( J> g . - Rush
Ralinquished by sampler Q,Q Date Time | Recgiged ) ) ) 2 Business Days
(@ S Y392 1133 15 -- 2 |
Date ﬁ Tlme__,-FIecEd ed by V B Epredlted 5
A a . e 5 Business Days
13 72 HES| A
Relinquishe] by Date T Time %ce <'ed by | ratory . Date Time Standard
: /< t.L cZ 4 { [ 4T 10 Business Days
f




@ SEQUOIA ANALYTICAL
680 Chesapeake Drive « Redwood City, CA 94063

w (415) 364-9600 » FAX (415) 364-9233

RESNA

3315 Almaden Expwy., Suite 34

San Jose, CA 95118

Attention: Joel Coffman

Project: ARCO 771, Livermore

Enclosed are the results from 2 soil samples received at Sequoia Analytical on April 10,1992, The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
2041714 Soil, 5-0409-SP1-A-D 4/10/92 EPA 5030/8015,/8020
2041715 Sail, $-0409-SP2-A-D 4/10/92 EPA 5030/8015,/8020

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

Very truly yours,
SEQUOIA ANALYTICAL

r m@@/

roject Manager

2041714.RES <« 1>




SEQUOIA ANALYTICAL

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

ARCO 771, Livermore
Sail

EPA 5030/8015/8020
204-1714

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

Client Project 1D:
Matrix Descript:
Analysis Method:
First Sample #:

Apr 10, 1992
Apr 10, 19923

4/11,12/92:
Apr 14, 1992

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

Sample Sample Low/Medium B.P. Ethyl
l Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
{(ppm) (ppm) {ppm) (ppm) (ppm)
' 204-1714 $-0409-SP1-AD N.D. N.D. N.D. N.D. N.D.
' 204-1715 8-0409-5P2-A-D 6.4 0.0070 0.015 0.020 0.12
l Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

Low t¢ 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

b agie Lo

' Prpject Manager

2041714.ENS <1>




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

QWP 415 964-9600 + FAX (415) 364-9233

"Client Project ID: ARCO 771, Li

15 Almaden Expwy., Suite 34
an Jose, CA 95118
ttention: Joel Coffman QC Sample Group: 2041714-5 Reported: Apr 14, 1992

QUALITY CONTROL DATA REPORT

ANALYTE Ethyi-
Benzene Teoluene benzene Xylenes
Method: EPA 8020 EFA 8020 EFA 8020 EPA 8020
Analyst: A. Miraftab A. Miraftab A Miraftab A. Miraftab
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Apr 11, 1992 Apr 11, 1992 Apr 11, 1992 Apr 11, 1992
QC Sample #:  GBLKo41192 GBLKD41192 GBLK041192 GBLKD41192
Sample Conc.: N.D. N.D. N.D. N.D,
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Conc. Matrix
Spike: 0.19 0.19 0.19 0.57
Matrix Spike
% Recovery: 95 95 95 95

Conc. Matrix

Spike Dup.: 0.18 0.19 0.18 0.56
Matrix Spike
Dupiicate
% Recovery: 80 95 90 93
Relative
% Difference: 5.4 0.0 5.4 1.8
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Cone. of Sampie x 100

Spike Cone. Added

{Nika/}/] ﬂ @é/ Relative % Difference: Conc. of M.§. - Cone. of M.S.D. x 100
Fia {Conc. of M.8. + Conc. ot M.8.D) /2

Project Manager 2041714.ENS <2>




l @ 680 Chesapeake Drive « Redwood City, CA 94063
w (415) 364-9600 » FAX (415) 364-9233
+ 3315 Almaden Expwy., Suite 34
#San Jose, CA 85118
‘Attention: Joel Coffman QC Sample Group: 2041714-5 Reported: Apr 14, 1992
' QUALITY CONTROL DATA REPORT
l ANALYTE Ethyl-
Benzene Toluene benzene Xylenes
I Method: EPA 8020 EPA 8020 EPA 8020 ERA 8020
Analyst: A. Miraftab A. Mirattab A Miraftab A, Miraftab
Reporting Units: mg/kg mg/kg ma/kg mg/kg
Date Analyzed:  Apr 12, 1992 Apr 12, 1992 Apr 12, 1992 Apr 12, 1992
QC Sample #:  GBLKD41292 GBLKD41292 GBLKD41292  GBLKD41292
I Sample Conc.: N.D. N.D. N.D. N.D.
I Spike Conc.
Added: 0.20 0.20 0.20 0.60
I Conc. Matrix
Spike: 017 0.17 0.18 .53
l Matrix Spike
% Recovery: 85 85 a0 88
Conc. Matrix
Spike Dup.: 0.18 0.18 0.18 0.54
I Matrix Spike
Duplicate
l % Recovery: 80 90 90 90
Relative
l % Difference: 5.7 5.7 0.0 1.9
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample % 100
I Spike Conc. Added
/.\tled/]/] ﬂ &,/L/ Relative % Difference: Conc. of M.8. - Conc. of M.S.D. * 100
ia (Conc. ot M.S, + Conc. of M.S.D.) / 2
l \P oject Manager 2041714.ENS <3>
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SEQUOIA ANALYTICAL

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

RESNA - San Jose R,
3315 Almaden Expwy., Suite 34

San Jose, CA 95118 AR ]
Attention: Joel Coffman ”‘:B k “’9‘)

Project: Arco 771, Livermore

Enclosed are the results from 12 soil samples received at Sequoia Analytical on January 15,1993. The requested
analyses are listed below:

i
I
i
|
]
i
3A19701 Soil, $-9.5-813 1/14/93 EPA 5030,/8015 /8020
. 3A19702 Soil, 5-14.5-B13 1/14/93 EPA 5030/8015,/8020
' 3A19703 Sail, $-26-B13 1/14/93 EPA 5030,/8015/8020
3A19704 Soll, 540-B13 1/14/93 EPA 5030,/8015,/8020
' 3A19705 Soil, $-9.5-B14 1/14/93 EPA 5030,/8015 /8020
3A19706 Soil, $-17-B14 1/14/93 E£PA 5030/8015 /8020
' 3A19707 Sail, 5-27.5-B14 1/14/93 EPA 5030/8015/8020
3A19708 Soil, 5-38-B14 1/14/93 EPA 5030/8015,/8020
' 3A19709 Sofl, $-9-B12 1/14/93 EPA 5030/8015 /8020
l 3A19710 Soil, §-17-B12 1/14/03 EPA 5030,/8015/8020
3A19711 Soil, $-26-B12 1/14/93 EPA 5030/8015/8020
i
i
i
1
]
i
!

3A19712 Soil, 5-43.5-B12 1/14/93 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,
SEQUQIA ANALYTICAL

2 lee—

roject Manager

REPORT XLS <1>




; SEQUOIA ANALYTICAL
' 680 Chesapeake Drive « Redwood City, CA 94063
w (415) 364-9600 » FAX (415) 364-9233

l Sampled:  Jan 14, 1993

23315 Almaden Expwy., Suite 34 Sample Matrix: Soil Received: Jan 15, 1993

 San Jose, CA 95118 Analysis Method:  EPA 5030/8015/8020 Reported:  Jan 29, 1993:
ttention: Joel Coffman First Sample #:  3A18701

l TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION
Reporting Sample Sample Sample  Sample  Sample Sample
l Analyte Limit L.D. i.D. 1.D. 1.D. L.D. LD.
ma/kg 3A19701 3A19702 3A19703  3A19704  3A19705 3A19706
$5-9.5-B13 $-14.5-B13 S$-26-B13  S$-40-B13  §5-95-B14 5-17-B14
l Purgeable
Hydrocarbons 1.0 N.D. N.D. N.D. N.D. N.D. N.D.
l Benzene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
' Toluene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
l Ethyl Benzene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
' Total Xylenes 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
Chromatogram Pattern: -- - .- .
' Quality Control Data
eport Uimat
Muttiplication Factor: 1.0 1.0 1.0 1.0 .0 1.0
' Date Analyzed: 1/22/93 1/22/93  1/22/93  1/22/93  1/22/93 1/22/93
Instrument ldentification: GCHP-6 GCHP-7 GCHP-7  GCHP-7  GCHP-7 GCHP-7
l Surrogate Recovery, %: 91 86 87 89 92 88
(QC Limits = 70-130%)

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

SEQUOIA ANALYTICAL

AL [QQ.
l roject Manager 3A19701.RES <1>
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@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

w (415) 364-9600 » FAX (415) 364-9233

RESNA Client Project ID: Arco 771, pled: \
3315 Almaden Expwy., Suite 34 Sample Matrix: Soil Received:  Jan 15, 1983

San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Reported:  Jan 29, 1993
tion: Joel Coffman First Sample #:  3A19707

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sample Sample Sample
Analyte Limit 1.D. LD. L.D. I.D. i.D. 1.D.

mg/kg 3A19707 3A19708  3A19709 3A19710  3A19711 3A19712

5-275-B14 5-38-B14 S-9-B12 S.17-Bt2  §-26-Bi2 343.5-B12
Purgeable

Hydrocarbons 1.0 N.D. N.D. N.D. N.D. N.D. N.D.
Benzene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
Toluene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
Ethyl Benzene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
Total Xylenes 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.

Chromatogram Pattern: .- .- -

Quality Controi Data

Report Umit

Multiplication Factor: 1.0 1.0 1.0 1.0 1.0 1.0
Date Analyzed: 1/22/93 1/22/93  1/22/93  1/22/83  1/22/93 1/22/93
Instrument Identification: GCHP-7 GCHP-7 GCHP-7 GCHP-7  GCHP-7 GCHP-7
Surrogate Recovery, %: 96 97 93 9% 99 98

{(QC Umits = 70-130%)

e ——
-

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

SEQUOIA ANALYTICAL

pin (ee—

riz Lee
roject Manager 3A19701.RES <2>




l ‘U 680 Chesapeake Drive « Redwood City, CA 94063
W (415) 364-9600 « FAX (415) 364-9233
l Client Project ID: Arco 771, Livermore
l QUALITY CONTROL DATA REPORT
l ANALYTE Ethyl-
Benzene Toluene Benzene  Xylenes
l Method: EPA 8020 £PA 8020 EPA 8020 EPA 8020
Analyst:  E.Cunanan E. Cunanan E.Cunanan  E. Cunanan
Reporting Units: mg/kg mg/kg mg/kg mg, kg
Date Analyzed:  Jan 23, 1993 Jan 23, 1993 Jan 23, 1693 Jan 23, 1993
QC Sample #:  G930122001A G9301220-01A  GS301220-01A GI301220-01A
l Sample Cone.: N.D. N.D. N.D. N.D.
l Spike Conc.
Added: 0.20 0.20 0.20 0.60
' Cone. Matrix
Spike: 0.15 0.15 0.16 0.45
' Matrix Spike
l % Recovery: 75 75 80 75
Conc. Matrix
' Spike Dup.: 0.15 0.15 0.15 0.43
Matrix Spike
Duplicate
l % Recovery: 75 75 75 72
Relative
I % Difference: 0.0 0.0 65 45
l Quality Assurance Statement: All standard operating procedures and quality contro! requirements have been met.

SEQUOIA ANALYT[CAL % Recovery: Conc. of M.8. - Cone. of Sample x 100
Spike Conc. Added
Relative % Difference: Cone. of M.S. - Conc. of M.S.D. x 100
! fa Lee fConc. of M.S. + Conc. of M.8.D) / 2

roject Manager 3A19701.RES <3>
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SEQUOIA ANALYTICAL

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

RESNA

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

Attention: Joel Cofman

Project: ARCO 771, Livermore

Enclosed are the results from 1 soil sample received at Sequoia Analytical on January 15,1993. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

3012033 Soil, §-0115-SPA-D 1/15/93 EPA 5030,/8015,/8020
EPA 5030,/8015/8020 by TCLP
Lead by STLC
Corrosivity, Ignitability
and Reactivity

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

Very truly yours,
SEQUOIA ANALYTICAL

i oo —

ria Lee
. Rroject Manager

3012033.RES <1>




SEQUOIA ANALYTICAL

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

nt Proj
::3315 Almaden Expwy., Suite 34 Sample Matrix:  Soll, Composite Received:
#8an Jose, CA 95118 Analysis Method; EPA 5030,/8015/8020 Reported: Jan 21, 198
ttention: Joel Coffman First Sample # 301-2033

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample
Analyte Limit 1.D.

mg/kg 301-2033

$-0115-SPA-D
Purgeable

Hydrocarbons 1.0 N.D.
Benzene 0.0050 N.D.
Toluene 0.0050 N.D.
Ethyt Benzene 0.0050 N.D.
Total Xylenes 0.0050 N.D.

Chromatogram Pattern:

Quality Control Data

Report Limit

Muttiplication Factor: 1.0
Date Analyzed: 1/18/93
Instrument ldentification: - GCHP-7
Surrogate Recovery, %: 94
{QC Limits = 70-130%)

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

SEQUOIA ANALYTICAL

3012033.RES <1>»




SEQUOIA ANALYTICAL

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

3 RCO 771, Livermore Sampled:
13315 Almaden Expwy., Suite 34 Sample Matrix: TCLP Extract of Soll Received: Jan 15, 199
+San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020 Reported:  Jan 21, 1993
“ Attention: Joel Coffman First Sample #:  301-2033

' TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION
Reporting Sample
l Analyte Limit 1.D.
ug/L 301-2033
5-0115-SPA-D

' Purgeable
Hydrocarbons 50 N.D.

Benzehe 0.50 N.D.
Toluene 0.50 N.D.
Ethyl Benzene 0.50 N.D.
Total Xylenes 0.50 N.D.

Chromatogram Pattern:

Quality Control Data

Report Limit

Multiplication Factor: 20
Date Analyzed: 1/20/93
Instrument Identification: GCHP-3
Surrogate Recovery, %! 104
{(QC Limits = 70-130%)

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

SEQUOIA ANALYTICAL

I a4

l roject Manager 3012033.RES <2>




SEQUOIA ANALYTICAL

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

Sampled:

3315 Aimaden Expwy., Suite 34 Sample Descript:  Soil, $-0115-SPA-D Received:
% San Jose, CA 85118
ttention: Joel Coffman Lab Number: 301-2033

LABORATORY ANALYSIS by STLC

Analyte Date Detection Limit Sampie Result
Analyzed mg/L mg/L
Lead.. ... 1/21/93 010 e b b N.D.

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

SEQUOIA ANALYTICAL

{éﬂ@@gm A (oo

roject Manager 3012033.RES <3>
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SEQUOIA ANALYTICAL

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

RESNA
3315 Almaden Expwy., Suite 34 Sample Descript:  Scil, $-0115-5PA-D
=San Jose, CA 95118

Client Project ID:  ARCO 771, Livermore

Received:
Analyzed:;

. Attention:

el Coffman =~ La

i
!
|
I
i
i
I
i
!
I
|
i
|
|
i
i
|
1
§

CORROSIVITY, IGNITABILITY, AND REACTIVITY

Analyte Detection Limit Sample Results
Corrosivity:

DH. et eeresirsesceseesiersessaseass s s ssncressassaeseenesssereersseenons NA oo 7.1
Ignitability:

Flashpoint (Pensky-Martens), °C......ccoveervererenievonnnnn NA e reerraens > 100°C
Reactivity:

Sulfide, MO/KGu.c et 10 e cene e N.D.

Cyanide, MO/ /KO oo e 0.50 i N.D.

Reaction With Walel...........coccecvvrvnreermresvaresriseriasronnns NA. e Negative

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

SEQUOIA ANALYTICAL

bl | 14 (/@L’

Project Manager 3012083.RES <4>



SEQUOIA ANALYTICAL

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

315 Almaden Expwy., Suite 34

an.Jose, CA 95118
ttention: Joel Coffman QC Sample Group: 301-2033 Reported: Jan 21, 1993

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene benzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst; M. Nipp M. Nipp M. Nipp M. Nipp
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Jan 19, 1993 Jan 19, 1993 Jan 19, 1993 Jan 19, 1993
QC Sample #: 301-2035 301-2035 301-2035 301-2035
. Sample Conc.: N.D. N.D. N.D. N.D.

' Spike Cong.
Added: 0.20 0.20 0.20 0.60

. Conc. Matrix _
Spike: 0.16 0.16 0.16 0.47

Matrix Spike
% Recovery: 80 80 80 78

Conc. Matrix
Spike Dup.: 0.16 0.15 0.16 0.46

Duplicate
% Recovery: 80 75 80 77

Relative
% Difference: 0.0 6.5 0.0 22

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

l Matrix Spike

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

l /
/J’,W/) ﬂ (_/&Z/ Relative % Difference: Cone, of M.S. - Cone. of M.S.0. x 100
d e ‘

{Cone. of M.S. + Conc. of MB.D.) / 2
l roject Manager o 3012033.RES <5>




SEQUOIA ANALYTICAL

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

+RESNA Client Project ID: ARCO 771, Livermore .
#3315 Almaden Expwy., Suite 34
San Jose, CA 95118

Attention: Joel Coffman

QC Sample Group: 301-2033 Reponrted: Jan 21, 1

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-

Benzene Toluene benzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020

Analyst: M. Nipp M. Nipp M. Nipp M. Nipp

Reporting Units: ug/L Ho/t Ho/L ug/L

l Date Analyzed:  Jan 20, 1903 Jan 20, 1983 Jan 20, 1993 Jan 20, 1993

QC Sample #: 301-1964 301-1964 301-1964 301-1964

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

l Spike Conc.
Added: 10 10 10 30

. Conc. Matrix
Spike: 9.8 9.7 10 30

Matrix Spike
% Recovery: 98 97 100 100

Conc. Matrix
Spike Dup.: 10 9.9 10 30

Duplicate
% Recovery: 100 99 100 100

Relative
% Difference: 2.0 2.0 0.0 0.0

' Matrix Spike

' 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

Aelative % Difference: Cone. of M.S. - Conc. of M.5.D. x 100
(Conc. of M.S. + Conc.of M.S.D.) / 2

3012033.RES «6>




SEQUOIA ANALYTICAL

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

315 Almaden Expwy., Suite 34
an Jose, CA 95118
ttention: Joel Coffman QC Sample Group: 301-2033

Reported: Jan 21, 1993

=

QUALITY CONTROL DATA REPORT

ANALYTE Lead Reactive
STLC Cyanide pH Sulfide Flashpoint
Method: EPA 7421 EPA 9010 EPA 9045 EPA 9030 EPA 1010
Analyst: S. Chin A. Savva M, Fazzio K. Follett K. Follett
Reporting Units: mg/L mg/hg N.A, mg/kg °C
Date Analyzed:  Jan 21, 1993 Jan 14, 1993 Jan 16, 1993 Jan 16, 1993 Jan 20, 1993
QC Sample #: 301-2033 3010652 301-2033 301-1802 301-0017
Sample Cone.: N.D. N.D. 7.1 N.D. >100
Spike Conc.
Added: 0.50 10 N.A. 1300 N.A.
Conc. Matrix
Spike: 0.50 10 N.A. 1300 MN.A.
Matrix Spike
% Recovery: 100 100 N.A. 100 N.A.

Conc. Matrix

Spike Dup.: 0.47 10 7.0 1400 >100
Matrix Spike
Duplicate
% Recovery: 94 100 N.A. 108 N.A.
Relative
% Difference: 6.2 0.0 1.4 7.4 0.0

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

SEQUOIA ANALYTICAL % Recovery: Caonc. of M.S. - Conc. of Sample % 100
Spike Cane, Added
/ 'q;’/\d/l//) //({ (ﬂf Relative % Difference: Conc. of M.S. - Cong. of M.S.0. % 100
i ria Lee {Conc. of M3, + Cone. of M.S.D.) / 2
i Project Manager 3012033.RES <7>
\
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Lab number
Turnaround time
Prlority Rush
: 1 Business Day O
Condition of sample: ) e A Tamparature ré:: ved: Ie CU.I Feh
Relinquished by sampler - t Dalo Time |Received by !V H - N " 2 Business Days v}
\ L4
Hatlnquished by 3.6 [ Dil ) Time, | Received by U v ' Expediled
‘ m, S n! d q3 1 ‘ @ 5 Business Days O
Rellnquished by = Datd 1 i f "Time |Recsived by laboratory Date Time Standard
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* Distribution: White copy — Leboratory; Canary copy — ARCO Environmaental Engineering; Pink copy — Gonsultant
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APPENDIX G

SIEVE ANALYSES REPORT




DRILLER HEW DRILLING INC.

-

ENGINEER

ANALYSIS BY RILL SCHAFER

JOBNAME QRO STATION 77)
LOCATION 899 RINCON RVENUE

JOHNSON LD, NUMBER 92] 350
SAMPLE SENT INBY RESNA

SAND ANALYSIS REPORT

[
[
-

Johnson Flitration Systems Inc.
World Lsacer though Talent & Technology ™

P.O. Box 64118 « 8L Paul, Minnesota 65164-0118

812-638-3000 « 1-800-VEE-WIAE » FAX 612-638-31171

DATE Moy 22, 1992
US. STARCARD SIEVE HUMBERS TEST HOLE DATA _ WELL DATA
10 Begs 3 8 2 b = bl d DIAMETER 12, PAR CASING OiameTER 6. BDB
Y
oePTH 45 DESIRED YIELD
9
1 \\ ORILLING METHOD WELL APPLICATION
1 < AUGER RECOVERY
DAWLLING FLLiO DESIGN RECOMMENDATIONS
I8t -_—‘-__
o RECOMMEND:
Z Nﬁ\\ GEOPHYSICALLOGS 4B SLOT SCREEN [B.B4BIN)
w &B S WITH 1B-14 SILICA OR
g RS EDUIVALENT
& e STATIC WATEA LEVEL :
O so} 31
@
¥ \N .
g R Sy COMMENTS
3 ] SAMPLE S-35.5-B15
3 ""-—aq
2 3 GRAVELY CLRAY
uj
“] 12 i 30 48 50 68 78 _'BB 9p 18R 110 128 138 Jap__15A 6B 1/a A A IN
1 M ' ¥ 2 3 4 MM
' :E i.’:r.g' SLOT GPENING AND GRAIN BIZE. 1M THOUSANDTHE OF AN INCH AND MILLIMETERS
} E__"_';:':E_ Course ety omrme nard I ety lne aroemt ] p— SCREEN RECOMMENDATIONS
et DIAMETER
COMBINED mpi | 4.76] 3381 2380 168 ) 109} s40 | sa0 [ 420 297 ] 210 vae [ o074 | 053
SAMPLE PHYSICAL SAMPLE DESCAIPTION Inches | 87 | 094 | 066 | 04T} 63N 03 [ 06 [ Gna | 008 | 608 [.000 | 002 | TOTAL
DEPTHS U5, Sieves TP =S W TR m s ae] W | SLOT | LENGTH | seTming
5-30-017 O SILT TD FINC CRAVEL ZRE S/BIN, OB RAZATEN, 2 |am.0 |41.7 [s5.2 [on.8 [70.7 [axw [sn.6 |72.0 [35.5 {ae.3 [w2d ..
F :
. G
o
L]
¢
%

20 MARY CONIICEAATIOND ENTER INTO THE MAKING OF A GOOOWELL THAT, WHILE WE BELIEVE SLOT BIZEA FURHIBHED OR AECOUMENDED
FAMM S4NNRAMR FALRE COARFETWHE ARKIILP W0 AFARINURI ITY AR THE QLCEFSRETT APERATION OF 10HRACN WFY | ATREFF WS




