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1.0

INTRODUCTION

Conestoga-Rovers & Associates (CRA) has prepared this Corrective Action Plan
Addendum and Proposed Feasibility Study on behalf of Chevron Environmental
Management Company (Chevron) to address residual light non-aqueous phase liquid
(LNAPL) at former Chevron Service Station No. 9-7127 located at Grant Line Road and
Interstate 580 in Tracy, California (Figure 1). CRA previously prepared and submitted a
Corrective Action Plan (CAP) dated May 15, 2007, that proposed the injection of surfactant
followed by groundwater extraction for LNAPL removal. In a letter dated August 22,
2007, Alameda County Environmental Health (ACEH) provided several technical
comments regarding the proposed remedial action. CRA subsequently prepared and
submitted Additional Assessment and Revised Interim Remedial Action Plan (IRAP) (dated
October 19, 2007) that proposed additional investigation to further evaluate the potential
effectiveness of surfactant injection. In a letter dated August 20, 2008 (Appendix A),
ACEH did not concur with the proposed surfactant injection prior to the performance of
a bench-scale treatability study, and requested a bench-scale study and revised CAP.
After further evaluation of the site conditions, CRA no longer recommends surfactant
injection as a remedial alternative at the site, and alternatively proposes a groundwater
pump test to evaluate the hydrogeologic characteristics and behavior of groundwater
beneath the site. The information provided from the pump test will be used to further
define the necessary scope of remediation and to further evaluate available remedial
options at the site.

1.1 SITE DESCRIPTION AND BACKGROUND

The site is a vacant lot located on the east side of Grant Line Road, south of Interstate 580
(Figure 1). The elevation of the site is approximately 320 feet above mean sea level. Site
topography slopes toward the southeast. The site is bounded by Interstate 580 to the
north, Grant Line Road to the west, and ranch property to the south and east. Chevron
operated a service station at the site until April 1991 when all underground storage
tanks (USTs), dispenser islands, and associated piping were removed and the station
building was demolished. Previous station facilities included two 10,000-gallon and one
6,000-gallon gasoline USTs, one 1,000-gallon used-oil tank, one 750-gallon heating oil
tank, two dispenser islands, and a station building (Figure 2). The site has since
remained vacant land. Environmental investigation has been performed at the site since
1987. A summary of the environmental work performed at the site to date is presented
in Appendix B. Historical soil vapor, soil, and grab-groundwater sample analytical
results are presented in Tables 1 through 3, respectively.
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1.2 REGIONAL AND LOCAL GEOLOGY

The San Joaquin Valley lies within the southernmost part of the Great Valley
Geomorphic Province of California. The Great Valley is characterized by a large
elongate northwest-trending structural trough which is bounded by the Sierra Nevada
to the east and the Coast Ranges to the west. Regional subsurface materials are
dominated by unconsolidated to semi-consolidated continental deposits of Late Tertiary
to Quaternary age. Deposits in this region include the Tulare Formation, Older
Alluvium, Flood Basin Deposits, and Younger Alluvium. The cumulative thickness of
these deposits ranges from a few hundred feet on the west near the Coast Range
foothills to approximately 3,000 feet on the east!. The Midway Fault, an approximate
north-south trending normal fault, is located approximately 300 feet east of the site.

Boring logs from previous site investigations indicate that soil beneath the site consists
primarily of fill (combinations of sand, silt and clay), silty clay, clayey sand, silty sand
and gravel to a maximum depth of approximately 19 feet below grade (fbg). Site soils
are underlain by sandstone that extends to the maximum explored depth of 40 fbg.
Geologic cross-sections are provided as Figures 3 and 4. Historical boring logs are
presented in Appendix C.

1.3 REGIONAL AND LOCAL HYDROGEOLOGY

The site lies within the Tracy Subbasin, which is located adjacent to the Eastern San
Joaquin Subbasin to the east and the Delta-Mendota Subbasin to the south within the
larger San Joaquin Valley Groundwater Basin. The Tracy Subbasin lies south of the
Sacramento Valley Groundwater Basin, Solano Subbasin and is bounded by the
Mokelumne and San Joaquin Rivers to the north, the San Joaquin-Stanislaus County line
to the south, the San Joaquin River to the east, and the Diablo Range to the west. The
Tracy Subbasin is drained by the San Joaquin River and is one of its major westside
tributaries?.

Groundwater has been monitored quarterly since 1994 and semi-annually since 1999.
Historical groundwater data indicate that the measured depth-to-groundwater has
fluctuated from approximately 23 to 31 fbg onsite and 9 to 14 fbg offsite. Groundwater
flow is generally to the north with a gradient of 0.005 to 0.08.

! California Department of Water Resources, October 2003. California’s Groundwater, Bulletin 118.
2 California Department of Water Resources, October 2003. California’s Groundwater, Bulletin 118.
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2.0

PREVIOUS REMEDIAL ACTIONS

The following sections briefly describe the remedial actions that have been performed at
the site to date.

21 SOIL EXCAVATION AND AERATION

In April 1991, following removal of the USTs and associated product piping, additional
excavation of the UST and dispenser island areas was performed to remove impacted
soil. The soil was aerated onsite until detected total petroleum hydrocarbons as gasoline
(TPHg) concentrations did not exceed 10 milligrams per kilogram (mg/kg). The aerated
soil was subsequently used to backfill the excavation areas.

22 BIOREMEDIATION

In August 1998, Oxygen Releasing Compound® (ORC) socks were installed in wells
MW-1, MW-2 and MW-4 to attempt to reduce hydrocarbon concentrations via enhanced
biodegradation. In July 2001, the ORC sock in MW-1 was removed so that a passive
product skimmer could be installed (see Section 2.4). No data is available as to when the
ORC socks in the remaining two wells were removed.

2.3 HYDROGEN PEROXIDE INJECTION

In December 1999, Cambria Environmental Technology, Inc. (Cambria; now CRA)
injected hydrogen peroxide into wells MW-1 and MW-3 to attempt to reduce
hydrocarbon concentrations in groundwater beneath the site. Various concentrations of
hydrogen peroxide were injected in the wells. Details of the work were documented in
Cambria’s March 30, 2000 Hydrogen Peroxide Injection report.

24 LNAPL REMOVAL

In 1993, weekly bailing of well MW-1 to remove LNAPL was performed by Pacific
Environmental Group (PEG); a passive skimmer was also installed in the well. As of
March 1993, approximately 2 gallons of product had been removed. The bailing
frequency was then reduced to monthly.

631656 (1)
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In July 2001, a passive product skimmer was again installed in MW-1 to attempt to
remove LNAPL from this well and seven groundwater vacuum extraction events were
conducted from July 2001 through April 2002. Approximately 8,300 gallons of
groundwater and 2.19 gallons of LNAPL were extracted from MW-1 during this time.
In July 2002, vacuum extraction of impacted groundwater from MW-3 was initiated.
Due to an increase in LNAPL thickness in MW-1, vacuum extractions from MW-1 and
MW-3 were terminated in October 2002.

In March and April 2007, three additional batch groundwater extraction events were
conducted in well MW-1, and a total of approximately 5,100 gallons of groundwater
were extracted. The LNAPL thickness in MW-1 was measured prior to each batch
extraction event; the results were 0.5 feet, 0.36 feet and 0.39 feet.

631656 (1)
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3.0

HYDROCARBON DISTRIBUTION AND GROUNDWATER FLOW

31 HYDROCARBON DISTRIBUTION IN SOIL

The hydrocarbon source area appears to be in the vicinity of the former USTs and
dispenser islands. The highest TPHg and benzene concentrations detected in soil during
the UST, dispenser and product piping excavations were 5,700 mg/kg and 30 mg/kg,
respectively, in the gasoline UST pit at 14 to 15 fbg. These samples were collected just
above the bedrock interface. Various concentrations of TPHg and benzene, toluene,
ethylbenzene, and xylenes (BTEX) have been detected in soil samples collected from
borings B-3, B-4, and MW-1. The highest TPHg and benzene concentrations detected in
soil during subsurface investigations were 8,100 mg/kg and 21 mg/kg, respectively, in
the soil sample collected at 29 fbg from boring MW-1. None of the soil samples collected
to date were analyzed for methyl tertiary butyl ether (MTBE).

Based on the historic LNAPL observed in MW-1, the elevated hydrocarbons in the soil
samples collected from boring MW-1 are more likely LNAPL concentrations and not
true hydrocarbons adsorbed to soil. The soil samples collected from boring MW-1 at 19
and 30.5 fbg did not contain TPHg above the laboratory reporting limit of 1.0 mg/kg.
However, TPHg was detected at 2,600 mg/kg in the sample collected at 24 fbg and 8,100
mg/kg in the sample collected at 29 fbg. The absence of TPHg between the source area
above and the elevated concentrations below is not typical of soil impacts below a
former UST pit. The abrupt decrease in soil concentrations from 29 to 30.5 fbg suggests
the hydrocarbon source is in the groundwater and not soil.

3.2 HYDROCARBON DISTRIBUTION IN GROUNDWATER

3.2.1 TPH AND BTEX DISTRIBUTION

Historically, the highest concentrations of TPHg and BTEX have been detected in MW-1
at concentrations ranging from 520 to 180,000 micrograms per liter (ug/L), 48 to
25,000 pg/L, 71 to 25 ng/L, 790 to 2,000 pg/L, and 27 to 13,000 pg/L, respectively. Well
MW-1 has not been sampled during quarterly monitoring events since November 1998
due to the continued presence of LNAPL. LNAPL has historically been measured in
well MW-1 at thicknesses ranging from less than 0.2 to 1.67 feet. In April 2008, the
measured thickness was 0.83 feet. Elevated concentrations of TPHg and BTEX have also
been detected in well MW-3. During the most recent quarterly event (April 2008), TPHg
and BTEX were detected in MW-3 at concentrations of 19,000 ng/L, 8,300 pg/L,
440 ng/L, 510 ng/L, and 620 pg/L, respectively. Well MW-4 contained the lowest
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concentrations of TPHg and BTEX during the most recent event. The groundwater
sample from MW-4 contained concentrations of 73 ng/L TPHg, 15 ug/L benzene,
0.6 pg/L toluene, 0.7 ng/L ethylbenzene, and 0.9 pg/L xylenes. TPHg and BTEX have
not been detected in wells MW-2, MW-5, and MW-7 since July 2002, in well MW-6 since
May 2001, in well MW-8 since May 1998, and in the onsite supply well since April 1993.

TPHg and benzene groundwater isoconcentration maps for the April 30, 2008 semi-
annual monitoring and sampling event are presented on Figures 5 and 6, respectively.
The lateral extent of TPHg and benzene in groundwater is defined downgradient (MW-
6) and crossgradient (MW-2, MW-5, MW-7, and MW-8), and relatively well-defined
upgradient (MW-4). The elongated north-south orientation of the plume combined with
the narrow lateral distribution of hydrocarbons suggests possible groundwater flow
within fractures of the bedrock.

3.2.2 MTBE DISTRIBUTION

MTBE has not been detected in wells MW-2, MW-5 and the onsite supply well since
November 1995, in well MW-4 since November 2001, in well MW-3 since May 2005, in
well MW-6 since May 2001 and in wells MW-7 and MW-8 since February 1996.

3.3 GROUNDWATER FLOW

A copy of a map (Geologic Map; Figure 3) included in a May 13, 1999 report entitled
Regulatory Response prepared by RRM, Inc. (RRM) is presented in Appendix D. The map
is a portion of the United States Geologic Survey (USGS) 1980 geologic map of the
Midway Quadrangle. Field data of the bedrock bedding collected by RRM shows strike
orientation of the sandstone bedding is approximately north-south to the west of the
Midway Fault, which is located approximately 300 feet east of the site, and
approximately northwest-southeast to the east of the fault.

During CRA’s evaluation of the hydrocarbon distribution, a north-south linear
appearance is apparent. There appears to be a correlation between the strike of the
bedrock, the groundwater flow direction at the site, and the narrow distribution of
hydrocarbons at the site in that they all appear oriented north-south. If the fractures
observed during installation of several site wells are also oriented in the same north-
south direction, groundwater beneath the site may be flowing within these fractures,
resulting in the narrow, elongated distribution of hydrocarbons in groundwater (Figures
5 and 6). CRA proposes a groundwater pump test at the site to determine if

631656 (1)
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groundwater flow is primarily within the fractures of the sandstone. Details of the
pump test are provided in the following section.
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4.0

PROPOSED GROUNDWATER PUMP TEST

After further evaluation of the site conditions, CRA no longer recommends surfactant
injection as the preferred remedial method at the site. Based on the narrow distribution
of hydrocarbons north of MW-1 to MW-3, CRA proposes a pump test to evaluate the
hydrogeologic characteristics and behavior of groundwater beneath the site. The
information provided from the pump test will be used to further define the necessary
scope of remediation and to further evaluate available remedial options at the site. A
pump will be temporarily installed in MW-1, and transducers will be placed in MW-1
and surrounding wells to measure drawdown. Groundwater will be pumped into a
holding tank with a capacity between 8,000 to 10,000 gallons. The test will end once the
holding tank is at or near capacity. Water samples for chemical analysis will be collected
throughout the pump test to evaluate potential hydrocarbon mass removal from
groundwater. Upon ACEH approval, CRA will submit a work plan and provide further
details of the proposed pump test. Following completion of the pump test, CRA will
prepare a report documenting the activities.

631656 (1)
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5.0

CONCLUSION AND RECOMMENDATIONS

After further evaluation of the previously proposed surfactant injection and the
distribution of hydrocarbons in groundwater, CRA rescinds our recommendation for
surfactant injection as the preferred remedial alternative at the site. Alternatively, CRA
proposes the performance of a pump test to further evaluate the characteristics of
groundwater beneath the site. The information provided from the pump test will be
used to further define the necessary scope of remediation and to further evaluate
available remedial options at the site. Accordingly, the three monitoring wells originally
proposed in the IRAP associated with the surfactant injection are no longer necessary.
They were originally proposed as groundwater extraction points following the
surfactant injection.

Once the proposed pump test is completed, CRA will re-evaluate the hydrogeologic
conditions as they relate to hydrocarbon mass, contaminant transport and lateral
distribution, and will prepare a report documenting the activities and will provide
recommendations for future activities at the site. The report will include estimates of the
residual hydrocarbon mass remaining at the site.
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Should you have any questions concerning the information provided herein, please
contact James Kiernan of CRA at (916) 677-3407.

Sincerely,

CONESTOGA-ROVERS & ASSOCIATES

g«%@ /A T

ayna Cordano Fo. Brian P. Carey, P.G.

VN S

James P. Kiernan, P.E. #C68498

BC/DC/kw/1
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TABLE1

HISTORICAL SOIL VAPOR ANALYTICAL DATA
FORMER CHEVRON SERVICE STATION 9-7127
GRANT LINE ROAD AND INTERSTATE 580, TRACY, CALIFORNIA

Sample ID Date l?;:;)h Benzene Toluene Hyl;:(f‘cz;iebﬂclms
«veported in parts per million by volume (ppmuv)»

V1 10/27/1987 3 <1 <1 <5

V1/B 10/27/1987 5 650 3,200 7,500

V1/C 10/27/1987 8 600 2,800 20,000
V2 10/27/1987 5 <5.0 30 160
V3 10/27/1987 3 5.0 10 30

V3/B 10/27/1987 5 1.0 10 15
V4 10/27/1987 3 3,200 5,200 28,500

V4/B 10/27/1987 5 130 1,900 2,000
V5 10/27/1987 5 <1 <5 <5

V5/B 10/27/1987 7 40 <1 750
A 10/27/1987 5 540 160 7,300
V7 10/27/1987 5 <5 <5 1,400
V8 10/27/1987 3 <1 <1 <1

V8/B 10/27/1987 8 <1 <1 <1
V9 10/27/1987 8 <1 <10 10
V10 10/27/1987 8 <1 <1 <1
V11 10/27/1987 5 <1 <1 <1
V12 10/27/1987 8 <1 <1 <1
V13 10/27/1987 12 <1 <1 25
V14 10/27/1987 8 <1 <1 <1
V15 10/27/1987 12 <1 <1 <1

Notes:

fbg feet below grade

<x not detected at or above reporting limit x
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HISTORICAL SOIL ANALYTICAL DATA
FORMER CHEVRON SERVICE STATION 9-7127
GRANT LINE ROAD AND INTERSTATE 580, TRACY, CALIFORNIA

TABLE 2

Boring/Sampl L Depth Ethyl- Total 1
e ID Date Investigation Type (fbg) TOG TPHd TPHg Benzene Toluene benzene Xylenes TPPHg Lead
< reported in milligrams per kilogram (ing/kg) >
B-1 12/7/1987  Subsurface Investigation 10 -- -- ND ND ND ND ND -~ --
B-2 12/7/1987  Subsurface Investigation 20 -- -- 0.8 0.001 ND 0.003 0.004 -- --
B-3 12/7/1987  Subsurface Investigation 14 -- -- 76 1.2 0.68 0.80 2.0 -- --
B-4 12/7/1987  Subsurface Investigation 15 -- -- 2,300 19 85 28 140 -- --
B-5 12/7/1987 Subsurface Investigation 5 - - 0.50 0.076 0.007 0.002 0.03 - -
B-6 12/7/1987  Subsurface Investigation 5 - -- ND ND ND ND ND -- --
B-7 12/7/1987  Subsurface Investigation 5 -- -- 0.70 0.022 0.003 0.024 0.046 -- --
B-1 12/9/1992  Subsurface Investigation 7 - -- <1.0 <0.005 <0.005 <0.005 <0.005 -- --
B-1 12/9/1992  Subsurface Investigation 125 - -- 4 <0.005 <0.005 <0.005 0.015 -- --
B-1 12/9/1992  Subsurface Investigation 175 - -- <1.0 <0.005 0.014 <0.005 0.025 -- --
B-1 12/9/1992  Subsurface Investigation 21.5 -- -- <1.0 <0.005 0.013 <0.005 0.018 -- --
AF 4/4/1991 UST Removal 14 - - 4,000 <13 41 66 310 - 13
Aop 4/4/1991 UST Removal 135 -- - 1.0 0.0070 <0.0050 0.005 0.03 - 9.1
BF 4/4/1991 UST Removal 14 - - 5,700 20 220 110 560 - 80
Bop 4/4/1991 UST Removal 14 - - ND 0.0070 0.016 0.012 0.03 - 7.7
CF 4/4/1991 UST Removal 12.5 - - 21 0.018 0.013 0.014 0.046 - 6.9
Cop 4/4/1991 UST Removal 15 - - 2,900 30 180 60 350 - 14
Cop 4/16/1991 UST Removal 13 - - 16 0.0090 0.014 0.021 0.17 - 3.6
Cop 4/16/1991 UST Removal 15 - - 710 0.013 0.063 0.096 0.41 - 8.1
#1 a74/1991  ProductLine/Dispenser 25 - - 1,200 3.3 17 17 86 - 17

Island Removal
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TABLE 2

HISTORICAL SOIL ANALYTICAL DATA
FORMER CHEVRON SERVICE STATION 9-7127
GRANT LINE ROAD AND INTERSTATE 580, TRACY, CALIFORNIA

Boring/Sampl L Depth Ethyl- Total 1
e ID Date Investigation Type (fbg) TOG TPHd TPHg Benzene Toluene benzene Xylenes TPPHg Lead
< reported in milligrams per kilogram (ing/kg) >
#10 4/4/1991  roductLine/Dispenser 4 — - 3.3 0.20 0.043 0.06 0.16 - 7.7
Island Removal
#11 4741991  ProductLine/Dispenser 4 - - 750 12 33 19 110 - 9.5
Island Removal
#12 4741991  ProductLine/Dispenser 4 - - 15 0.23 0.19 0.26 13 - 6.9
Island Removal
#5 4/16/1991  Troduct Line/Dispenser 13 - - 220 <0.25 0.80 1.7 10 - 2.6
Island Removal
#8 4/16/1991  Froduct Line/Dispenser 14 - - 33 0.085 0.24 0.27 15 - 6.1
Island Removal
#13 47161991  Froduct Line/Dispenser 15 - - 11 <0.025 0.047 0.044 0.31 - 6.1
Island Removal
#14 4/16/1991  Froduct Line/Dispenser 13 - - 9.2 0.0050 0.0060 0.03 0.13 — 3.6
Island Removal
WoM 4/4/1991  Used-Oil Tank Removal 11 <30 <1.0 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 - 3.3
FoM 4/4/1991  Heating-Oil Tank Removal 11 <30 <1.0 170 <050 <050 <0.50 2.7 - 1.7
MW-1 12/8/1992 Monitoring Well Installation 19 - - <1.0 <0.005 0.0056 <0.005 0.0079 - -
MW-1 12/8/1992 Monitoring Well Installation 24 -- -- 2,600 <5.0 79 30 200 -- --
MW-1 12/8/1992 Monitoring Well Installation 29 - - 8,100 21 560 150 840 - -
MW-1 12/8/1992 Monitoring Well Installation 305 - - <1.0 <0.005 <0.005 <0.005 <0.005 - -
MW-1 12/8/1992 Monitoring Well Installation  38.5 - - <1.0 <0.005 0.013 <0.005 0.024 - -
MW-5/B-4  5/25/1993 Monitoring Well Installation 10 - - <1.0 <0.005 <0.005 <0.005 <0.005 - -

MW-5/B-4  5/25/1993 Monitoring Well Installation 15 - -- <1.0 <0.005 <0.005 <0.005 <0.005 -- --

CRA 631656 (1)
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TABLE 2

HISTORICAL SOIL ANALYTICAL DATA
FORMER CHEVRON SERVICE STATION 9-7127
GRANT LINE ROAD AND INTERSTATE 580, TRACY, CALIFORNIA

Boring/Sampl L Depth Ethyl- Total 1
e ID Date Investigation Type (fbg) TOG TPHd TPHg Benzene Toluene benzene Xylenes TPPHg Lead
< reported in milligrams per kilogram (ing/kg) >

MW-6 10/27/1995 Monitoring Well Installation 9.5 - -- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- --
MW-6 10/27/1995 Monitoring Well Installation 145 -- -~ <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- --
MW-6 10/27/1995 Monitoring Well Installation ~ 29.5 - -- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- --
MW-7 10/24/1995 Monitoring Well Installation 10.5 -- -~ <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- --
MW-7 10/24/1995 Monitoring Well Installation ~ 14.5 - -- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- --
MW-7 10/24/1995 Monitoring Well Installation ~ 24.5 - -- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- --
MW-8 10/25/1995 Monitoring Well Installation ~ 24.5 - -- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- --
MW-8 10/25/1995 Monitoring Well Installation ~ 29.5 - -- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- --
MW-8 10/25/1995 Monitoring Well Installation ~ 39.5 - -- <1.0 <0.0050 <0.0050 <0.0050 <0.0050 -- --

Notes:

fbg feet below grade TABLE 2.1
TOG total oil and grease ADDITIONAL SOIL ANALYTICAL RESULTS FOR METALS AND VOCs
TPHd total petroleum hydrocarbons as diesel
TPHg total petroleum hydrocarbons as gasoline Sample ID Date Depth Cadmium  Chromium Zinc Nickel Halogenated VOCs

TPPHg total purgeable petroleum hydrocarbons as gasoline

<x not detected above laboratory reporting limit x
-- not analyzed for specific parameter WoM 4/4/1991 11 4.8 7.9 23 10 ND
ND not detected; reporting limits vary
FoM 4/4/1991 11 2.2 4.4 13 8.5 ND

CRA 631656 (1)
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HISTORICAL GRAB GROUNDWATER SAMPLE ANALYTICAL DATA
FORMER CHEVRON SERVICE STATION 9-7127
GRANT LINE ROAD AND INTERSTATE 580, TRACY, CALIFORNIA

Sample ID Date TPHg

TABLE 3

Benzene

&
<«

Toluene

Ethyl-
benzene

Total
Xylenes

reported in micrograms per liter (ug/L) —»

MW-2  12/28/1992 <50
MW-3  12/28/1992 19,000

MW-4/B2  5/21/1993 <50

B-3 5/21/1993 96

A

MW-5/B-4  5/25/1993 50
MW-6  11/22/1995 <50
MW-7  11/22/1995 <50
MW-8  11/22/1995 <50

A

<04
8,900

12

1.0

<0.50

<0.50

<0.50
<0.50

<0.3
660

2.0

0.50

<0.50

<0.50

<0.50
<0.50

<0.3
380

<0.50

<0.50

<0.50

<0.50

<0.50
<0.50

0.6
720

1.0

<0.50

0.9

<0.50

<0.50
<0.50

Notes:

TPHg total petroleum hydrocarbons as gasoline

<x not detected at or above laboratory reporting limit x
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* ALAMEDA COUNTY

(1)
HEALTH CARE SERVICES o]
AGENCY P/
DAVID J. KEARS, Agency Director
B @‘ ET‘:\% ENVIRONMENTAL HEALTH SERVICES
E @ ]‘i ENVIRONMENTAL PROTECTION
! 1131 Harbor Bay Parkway, Suite 250
AUG 2 6 2008 i} Alameda, CA 945026577
. (510) 567-6700
L. FAX (510) 337-9335
- —— T T
August 20, 2008 By e
Mr. lan Robb Mr. Onsori Ardavan Mr. Ahmad Mostofi
6001 Bollinger Canyon Road K2256 B 9310 Union City Blvd, 37 Victoria Drive
PO Box 6012 Union City, CA 94587  Atherton, CA 94027-4122

San Ramon, CA 94583-2324

Subject: Fuel Leak Case No. RO0000185 {Global ID #T0600102298), Chevron #9-7127, | 580 and Grant Line
Road, Tracy, CA '

Dear Mr. Rdbb:

Alameda County Environmental Health (ACEH) staff has reviewed the case file for the above referenced site and
the documents entitled “Additional Assessment and Revised Interim Remedial Action Plan (IRAP)” dated October
19, 2007, and prepared by Conestoga Rovers Associates (CRA). Due fo the presence of residual separate phase
petroleum hydrocarbon contamination in scil and groundwater beneath the site, CRA and Chevron have
recommended remediation using surfactant injection into an existing monitoring well. In addition, several
remediation options have been implemented at the site, thus far these remedial options have had limited success.

Furthermore, in previous correspondence from ACEH dated April 2007, we expressed several concerns regarding
the use of surfactant, including the Central Valley Water Quality Control Board's requirement for Chevron to
perform a bench scale treatability study prior to approval. ACEH does not concur with the proposed use of
surfactant injection as interim remediation prior to the completion of a treatability study.

Based on ACEH staff review of the case file, we request that you address the following technical comments and
send us the reports described below. Please provide 72-hour-advance written notification to this office (e-mail
preferred to mailto:steven.plunkett@acagov.org) prior to the start of field activities.

TECHNICAL COMMENTS

1. Source Area Evaluation. Recent monitoring data indicate that approximately 1.7 feet of free product remains
in monitoring well MW-1, which is located in the source area. In addition, benzene concentrations of 9,200 parts
per billion (ppb} were detected in groundwater from MW-3 located near the former dispenser island. It appears
that a residual source of contamination is continuing to add mass to the hydrocarbon plume beneath the site.
Furthermore, your consultants evaluation of analytical data have not determined the quantity of residual mass
of petroleumn hydrocarbon that remains in the source area. Therefore, we request that you quantify the residual
mass of contamination remaining in the source are and present your conclusions and recommendations in the
Draft CAP (revised) report requested below. '

2. Bench Scale Treatability Study. ACEH is concerned that Chevron has not considered the potential negative
implications of surfactant injection in an active drinking water basin. Therefore, you are required to perform a
bench scale treatability study to evaluate the use of surfactant as a remedial alternative. Please present the

~ results from the treatability study in the report requested below.
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3. Site Geology and Hydrogeology. No evaluation of site lithology has been conducted to determine applicability
of surfactant injection. Furthermore, fiuid flow through a fractured media beneath the site could act as a
preferential pathway for the distribution of hydrocarbon contaminated surfactant. It is uniikely that your
proposed hydraulic controls using vacuum extraction from MW-1 and MW-9 will be successful in removing all
surfactant or remobilized, sorbed phase petroleum hydrocarbon product. In addition, vacuum extraction could
result with additional contamination distribution throughout the well screen. Our review of the case studies you
provided indicate that surfactant was allowed to equilibrate for at least 72 hours prior to removal. It is unclear
how CRA determined that a 1 hour equilibration of surfactant will result in the seclubilization of residual sorbed
phase contamination. Additionally, case studies are not a viable substitute for a bench scale treatability study
that includes site specific information regarding lithology, hydrogeclogy, and contamination fate and transport,
etfe. .

4. Corrective Action Plan. CRA asserts that the remediation using surfactant and batch extraction will accelerate
remediation of soil and groundwater, leading to expedited site closure. Interim remedial measures are intended
to control plume migration and mitigate residual separate phase contamination, interim remediation is not
intended as the final remedial action at this site. ACEH does not agree with the use of surfactant as a remedial
option for the mitigation of hydrocarbon contamination. interim remediation must be completed within the
corrective action process.

The CAP should include contamination cleanup levels and cleanup goals for all COCs and for the appropriate
groundwater designation. Soil cleanup levels should ultimately (within a reasonable timeframe) achieve water
quality objectives (cleanup goals) for groundwater in accordance with San Francisco Regional Water Quality
Control Board Basin Plan. Please propose appropriate cleanup levels and cleanup goals in accordance with 23
CCR Section 2725, 2726, and 2727 in the FS/CAP. Please include your anticipated time frame for meeting the
cleanup levels and goal.

Public participation is a requirement for the Corrective Action Plan (CAP) process. Therefore, upon approval of
a CAP, but before implementation, ACEH will notify potentially affected members of the public and concerned
citizens who live or own property in the surrounding area of the proposed remediation described in the CAP.
Public comments on the proposed remediation will be accepted for a 30-day period. We request that you
perform the proposed work and send us the reports described below.

TECHNICAL REPORT REQUEST

Please submit technical reports to Alameda County Environmental Heaith (Attention: Mr. Steven Plunkett),
according to the following schedule:

+ October 30, 2008 — Corrective Action Plan (Revised)
+ November 30, 2008 — Surfactant Bench Scale Treatability Study

These reports are being requested pursuant to California Health and Safety Code Section 25296.10. 23 CCR
Sections 2652 through 2654, and 2721 through 2728 outline the responsibilities of a responsible party in response
to an unauthorized release from a petroleum UST system, and require your compliance with this request.

ELECTRONIC SUBMITTAL OF REPORTS
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ACEH’s Environmental Cleanup Oversight Programs (LOP and SLIC) require submission of reports in electronic
form. The electronic copy replaces paper copies and is expected to be used for all public information requests,
regulatory review, and compliance/enforcement activities. Instructions for submission of electronic documents fo
the Alameda County Environmental Cleanup Oversight Program FTP site are provided on the attached “Electronic
Report Upload Instructions.” Submission of reports to the Alameda County FTP site is an addition to existing
requirements for electronic submittal of information to the State Water Resources Control Board (SWRCB)
Geotracker website. In September 2004, the SWRCB adopted regulations that require electronic submittal of
information for all groundwater cleanup programs. For several years, responsible parties for cleanup of leaks from
underground storage tanks (USTs) have been required to submit groundwater analytical data, surveyed locations of
monitoring wells, and other data to the Geotracker database over the Internet. Beginning July 1, 2005, these same
reporting requirements were added to Spills, Leaks, investigations, and Cleanup (SLIC) sites. Beginning July 1,
2003, electronic submittal of a complete copy of all reports for all sites is required in Geotracker (in PDF format).
Please visit the SWRCB website for more . information- on these requirements
{http://www. swreb.ca.gov/ust/electronic_submittal/report_rgmts.shtml.

PERJURY STATEMENT

All work plans, technical reports, or technical documents submitted to ACEH must be accompanied by a cover
letter from the responsible party that states, at a minimum, the following: "I declare, under penalty of perjury, that
the information and/or recommendations contained in the attached document or report is true and correct to the
best of my knowledge." This letter must be signed by an officer or legally authorized representative of your company.
Please include a cover letter satisfying these requirements with all future reports and technical documents submitted
for this fuel leak case. :

PROFESSIONAL CERTIFICATION & CONCLUSIONS/RECOMMENDATIONS

The California Business and Professions Code (Sections 6735, 6835, and 7835.1) requires that work plans and
technical or implementation reports containing geologic or engineering evaluations and/or judgments be performed
under the direction of an appropriately registered or certified professional. For your submittal to be considered a
valid technical report, you are to present site specific data, data interpretations, and recommendations prepared by
an appropriately licensed professional and include the professional registration stamp, signature, and statement of
professional certification. Please ensure all that all technical reports submitted for this fuel leak case meet this
requirement. '

UNDERGROUND STORAGE TANK CLEANUP FUND

Please note that delays in investigation, later reports, or enforcement actions may result in your becoming ineligible
to receive grant money from the state’s Underground Storage Tank Cleanup Fund (Senate Biil 2004) to reimburse
you for the cost of cleanup.

AGENCY OVERSIGHT

If it appears as though significant delays are occurring or reports are not submitted as requested, we will consider
referring your case to the Regional Board or other appropriate agency, including the County District Attorney, for
possible enforcement actions. California Health and Safety Code, Section 25299.76 authorizes enforcement
including administrative action or monetary penalties of up to $10,000 per day for each day of violation.

if you have any questions, please call me at (510) 383-1761 or send me an electronic mail message at

steven. plunkett@acgov.org.
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Steven Plunkett Donna Drogos, PE
Hazardous Materizals Specialist Supervising Hazardous Materials Specialist
ce: Mark Miller

CRA

2000 Opportunity Drive, Suite 110

Roseville, CA 95678
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SUMMARY OF PREVIOUS ENVIRONMENTAL WORK

October 1987 Soil Vapor Investigation: In October 1987, EA Engineering, Science, and
Technology, Inc. (EA) conducted a soil vapor investigation at the site. Soil vapor samples were
collected from 13 onsite and two offsite locations at depths ranging from 3 to 12 fbg.
Hydrocarbons were detected in several of the samples at concentrations ranging from 10 to
28,500 parts per million (ppm). Benzene was detected in several of the samples at
concentrations ranging from 1.0 to 3,200 ppm. Toluene was detected in several of the samples
at concentrations ranging from 10 to 5,200 ppm. Based on the results of the investigation, it was
concluded that LNAPL may be present in the area of the tank field and pump island. Details of
this investigation were presented in EA’s November 13, 1987 Report of Investigation.

December 1987 Subsurface Investigation: In December 1987, Kleinfelder, Inc. (Kleinfelder)
advanced seven onsite soil borings (B-1 through B-7). One soil sample was collected from each
boring (depths ranging from 5 to 20 fbg) and analyzed for total petroleum hydroéarbons as
gasoline (TPHg), benzene, toluene, ethylbenzene and xylenes (BTEX). Low concentrations of
TPHg (up to 76 milligrams per kilogram [mg/kgl) and BTEX (up to 2.0 mg/kg) were detected
in the samples collected from borings B-2, B-3, B-5, and B-7. Elevated concentrations of TPHg
(2,300 mg/kg) and BTEX (up to 140 mg/kg) were detected in the sample collected from boring
B-4. Water samples were also collected from taps supplied by an onsite water well in December
1987 and January 1988. The samples were analyzed for purgeable aromatics; which were not
detected with the exception of benzene at 2 micrograms per liter (ug/L) and 4 ug/L. Details of
this investigation were presented in Kleinfelder’s January 6, 1988 Final Report: Subsurface
Environmental Investigation at Chevron Service Station #7127.

January 1988 through March 1991 Domestic Well Monitoring: In January 1988, groundwater
samples were collected from a tap and the onsite water supply well; benzene was detected in
the tap samples at 1.0 and 1.1 pg/L. Benzene was not detected in the well sample. In February
1989, samples collected from a tap and the well did not contain TPH or BTEX. Benzene
concentrations detected in tap and well samples collected in March and April 1989 ranged from
1.4 to 7 ug/L. In May 1989, Gettler-Ryan Inc. (G-R) installed a carbon adsorption treatment
system on the wellhead and began weekly sampling. Samples collected from the well and
treatment system influent, mid, and effluent samples in August 1989 did not contain TPH or
BTEX. From August 1989 to March 1991, 26 samples were collected from the well. TPHg and
benzene generally were not detected in the samples with the exception of TPHg in one sample
at 320 ug/L and benzene in one sample at 0.07 ug/L. Details of this work were presented in
Kleinfelder’s March 8, 1988 Summary of Domestic Water Sampling Activities and Analytical Results
and August 2, 1989 Domestic Water Contaminant Source Fvaluation, and Pacific Environmental
Group’s (PEG’s) March 22, 1993 untitled report



April 1991 Tank, Product Piping, and Dispenser Island Removal: In April 1991, the station
was demolished and all aboveground and underground facilities were removed. Blaine Tech
Services Inc. (Blaine) supervised the removal of two 10,000 gallon and one 6,000-gallon gasoline
underground storage tanks (USTs}), one 1,000-gallon used-oil UST, one 750-gallon heating oil
UST. two dispenser islands, and associated product piping. No holes were observed in the
fiberglass tanks upon removal. Ten soil samples were collected from the gasoline UST
excavation (12.5 to 15 fbg) and beneath the product piping and the dispenser island (2.5 to 4
thg); several of the samples contained elevated concentrations of TPHg (up to 5,700 mg/kg),
benzene (up to 30 mg/kg), and lead (up to 80 mg/kg). Therefore, over-excavation of the
gasoline UST pit and product piping trenches was conducted. The final confirmation soil
samples contained TPHg and benzene up to 710 mg/kg 0.085 mg/kg, respectively. Soil
samples were also collected at 11 fbg beneath the used-oil and heating oil USTs. TPHg, BTEX,
TPH as diesel (TPHJ), total oil and grease (TOG), and volatile organic compounds (VOCs) were
not detected in the sample collected beneath the used-oil UST; the detected metals
concentrations were consistent with background levels. Only low concentrations of TPHg (170
mg/kg) and xylenes (2.7 mg/kg) were detected in the sample collected beneath the heating oil
UST; the detected metals concentrations were consistent with background levels. The excavated
soil was aerated onsite until detected TPHg concentrations did not exceed 10 mg/kg; the soil
was then used to backfill the excavations. Details of this investigation were presented in
Blaine’s June 24, 1991 Multiple Event Sampling Report.

December 1992 Monitoring Well Installation and January through March 1993 Water-Supply
Well Sampling: In December 1992, PEG advanced soil boring B-1 and installed monitoring
wells MW-1 through MW-3. The borings were advanced to total depths ranging from 22 to 40
fbg. The wells were screened at intervals ranging from 22 to 37 fbg (MW-1), 21 to 36 fbg
(MW-2), and 22 to 37.5 fbg (MW-3). A total of nine soil samples were collected at various
depths from borings B-1 and MW-1 and analyzed for TPHg and BTEX. TPHg was detected in
three samples at concentrations of 4.0 mg/kg (B-1 at 12.5 fbg), 2,600 mg/kg (MW-1 at 24 fbg),
and 8,100 mg/kg (MW-1 at 29 fbg). Benzene was only detected in boring MW-1 at 29 fbg (21
mg/kg). Toluene (up to 560 mg/kg), ethylbenzene (up to 150 mg/kg), and xylenes (up to 840
mg/kg) were also detected in several of the samples. Groundwater samples were collected
from MW-2 and MW-3 and analyzed for TPHg and BTEX. TPHg and BTEX were detected in
MW-3 at concentrations of 19,000 ug/L, 8,900 pg/L, 660 pg/L, 380 ug/L, and 720 pg/L,
respectively. Xylenes was the only analyte detected in MW-2 (0.6 ng/L). MW-1 was not
sampled due to the presence of light non-aqueous phase liquid (LNAPL). PEG performed
weekly sampling of the water-supply well from January through March 1993. TPHg and BTEX
generally were not detected in the samples with the exception of low concentrations of toluene
(3 ug/L) and xylenes (2 pg/L) in January 1993. Details of this work were presented in PEG’s
March 22, 1993 untitled report.



May 1993 Monitoring Well Installation: In May 1993, PEG advanced soil borings B-2 through
B-4 to investigate groundwater conditions upgradient, crossgradient, and downgradient of the
site. Borings B-2 and B-4 were converted to monitoring wells MW-4 and MW-5 and were
-screened at depths of 22 to 36.5 fbg and 5 to 24.5 fbg, respectively. Soil samples were collected
at 10 and 15 fbg from boring B-4 and analyzed for TPHg and BTEX; which were not detected. A
grab-groundwater samples was collected from boring B-3 and analyzed for TPHg and BTEX;
TPHg, benzene, and toluene were detected at 96 pg/L, 1 ug/L, and 0.5 ug/L, respectively. The
initial groundwater sample collected from well MW-4 contained TPHg and benzene 300 ug/L
and 56 ug/L, respectively. TPHg and BTEX were not detected in the initial groundwater
sample collected from well MW-5. Details of this investigation were presented in PEG’s
December 3, 1993 untitled report.

October 1994 Comprehensive Site Evaluation: In October 1994, Weiss Associates (WA)
conducted a comprehensive site evaluation. Based on historical soil and groundwater data, WA
concluded that the hydrocarbon source areas had been removed from the site and that the
plume was primarily contained onsite. FHowever, to determine the full extent of the
hydrocarbon plume beneath the site, WA recommended the installation of an additional offsite
monitoring well north of the site. Details of this investigation were presented in WA’s October
13, 1994 Comprehensive Site Evaluation and Proposed Future Action Plan.

October 1995 Monitoring Well Installation: In October 1995, PEG installed monitoring wells
MW-6 through MW-8 to further delineate the offsite extent of dissolved hydrocarbons in
groundwater. Wells MW-6, MW-7, and MW-8 were screened at intervals of 6.5 to 30 fbg, 4.5 to
25 fbg, and 20 to 40 fbg, respectively. A total of nine soil samples were collected at various
depths from the well borings and analyzed for TPHg and BTEX; which were not detected in any
of the soil samples. TPHg and BTEX were not detected in the initial groundwater samples
collected from the wells. Details of this investigation were presented in PEG’s January 25, 1996
Groundwater Investigation Report.

June 1997 Risk-Based Assessment: In June 1997, a Risk Based Corrective Action (RBCA) Tier 2
Assessment was completed for the site. Results of the assessment indicate that groundwater
ingestion could pose a risk to human health due to. the elevated TPHg and benzene
concentrations in MW-1, MW-3, and MW-4. The assessment also indicated that the onsite water
supply well was a potential receptor for residual concentrations of petroleum hydrocarbons in
the subsurface. Details of this investigation were presented in PEG’s June 27, 1997 Risk-Based
Corrective Action-Tier 2 report.

May 2001 Corrective Action Plan: In May 2001, Delta Environmental Consultants, Inc. (Delta}
submitted an Interim Corrective Action Plan. Delta recommended that the onsite supply well
be destroyed and that LNAPL be hand bailed from MW-1 on a monthly basis for two quarters,



after which the thickness of the LNAPL would be re-evaluated. Details of this investigation
were presented in Delta’s May 7, 2001 Interim Corrective Action Plan.

April 2003 Remedial Action Plan and Feasibility Study: In April 2003, Delta submitted a
remedial action plan (RAP) and feasibility study for the site. Data from the study indicated that
the groundwater beneath the site is in a perched zone at approximately 10 to 40 fbg, with
underlying confining bedrock. The impacted soil appeared to be confined to just above the
groundwater table, within the capillary fringe approximately 25 to 30 fbg, in the vicinity of the
former USTs. Remedial technologies evaluated included soil excavation, soil vapor exiraction
(SVE), groundwater extraction and natural attenuation. Due to the depth of the source and site
lithology, soil excavation and SVE were not considered viable options for the site. Delta
recommended removal of LNAPL from MW-1 using an active mechanical oil skimmer in
conjunction with natural attenuation as the most feasible remedial options for the site. Details
of this investigation were presented in Delta’s April 30, 2003 Remedial Action Plan and Feasibility
Study.

May 2007 Corrective Action Plan: In May, 2007, Conestoga-Rovers & Associates (CRA)
submiited a CAP which evaluated three remedial alternatives: oxygen injection, batch
groundwater extraction, and surfactant injection. The report recommended surfactant injection
followed by groundwater extraction as the remedial alternative. Details were presented in
CRA’s May 15, 2007 Corrective Action Plan.

October 2007 Interim Remedial Action Plan (IRAP): In October 2007, CRA submitted a
revised IRAP. CRA proposed the installation of three additional groundwater monitoring wells
around MW-1 to better evaluate hydrocarbon distribution, hydrogeologic characteristics, and
potentially facilitate the remediation of groundwater and vapors from fractures in the bedrock
beneath the site. In addition, CRA proposed injection of a surfactant solution to emulsify
LNAPL found in formation pore spaces. Emulsification of the LNAPL would increase the
ability to remove it using enhanced vacuum fluid recovery (EVFR). Details were presented in
CRA's October 19, 2007 Additional Assessment and Revised Interimm Remedial Action Plan.
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RIS DU
Blow/ | - Wel|
Ft. Sample No. | uscs Description Constl
o L oT _
| Asphalt
SM | Fill - SILTY SAND - tan, light brown, NOSC
2 —
47 H™cL | Fit - SILTY CLAY - brownish gray, with angular
24 | graval
6 ™ B
8 L
80 driven [T gm | GRAVELLY SILTY SAND - gray, very dense, fine gravelly
10— 11 inches | sand, well rounded gravels up to 1/2 inch, NOSC
12™
Sy, i
° driven ~
= 85 12 inches |-
S16™
o
®
o ——
18 cL |SILTY CLAY - gray, firm, low plasticity, moist, well
14 Bz - %0 rounded gravel, -dlight edor.
207 Total Depth = 19 feet, 6 inches
Logged By: Steve Fox
Drilling Date: 12/7/87
22"
Auger refusal at 19 feel, B inches
247
26"
28"
30™
B-2
PLATE

JH KLEINFELDER

CHEVRON, USA - STATION 7127
GRANT LINE ROAD
TRACY, CALIFORNIA

PROJECT WO.

10-1782-01

BORING LOG ~-B*2 -

A3




Well
Bl;tw" Sample No. Description Const
0 X
Asphall
2 Fill - SILTY CLAY - tan
4 - = Fill - SILTY CLAY - grayish brown, very stifi,
28 = dry to moist
i L
| - some gravel present
€ = -50 ppm tip reading .
B
10 = 44 o
i
12 =
= 14 12 BS- ¥4 n - Auger refusal at 14 feet
-]
et Total Depth = 14 feet
= Logged By: Steve Fox
o 16 = Drilling Date: 12/7/87
-]
o
18 = -
20 =
22 ™
24 ™
28 =
28 ™
30 ™
B-3
' | cHEVRON, USA - STATION 7327 PLATE
. q N F GRANT LINE ROAD
l\ KLEI ELDER | jascy, cauroruia A4
BORING B=3
. LPRDJECT ND. 10-1782-01 LOG '8-8




Sample No. § USCS ' Description ) Const

Asphalt O
SM | Fill - SILTY SAND . light brown tan, NOSC oo ts

CL. | Fill = SBILTY CLAY - gray, stiff, low plaslicily. molst, [atala
ehight odor - h2aratd
12 R l“‘ﬁ“‘
6 == - tip reading of 25 ppm on drill cuilings K

k3
1
I'1

il

- some sand present, slight odar Fanata?

[
[ =]
|

51

' Y
N
|

[TT1
l, ¥
R
L% »

-

L)
|
"
»
"
‘.

_ ep | GRAVELLY SAND - gray, dense, sand Tine grained, moist, asasa]
44 B4>$6 gravels from 174 1o 1/2 Inch tip reading of over. 200D L-.7..
M e N A

Total Depth = 19 feet, 6 inches
Logged By: Steve Fox
Drilling Date: _12!?;‘87

-
om

Depthi{feet)
®
|

n
o
i

24 =

26 ™

30

B-4

CHEVRON, USA- STATION 7127 PLATE

GRANT LINE
k KLEIN!:ELDER .| TRac, caLFoRNA | A5

BORING LOG (B4

PRDOJECT NO. 10-1782-01




Blow/
Fi.

Sample No, | USCS

Description

12

SM

SM

B5-5

Asphalt

Fill - SILTY SAND - tan, small amount of gravel, NOSC

SILTY SAND - gray, stiff, molst, fine-grained sand,
possible fill, NOSC

10 =

-k -l il
* e n
] | |

Depthilesay)

-
o
|

20 ™

22 "

26 ™

30 =1

Total Depth = 5 fest, 8 inchas
Logged By: Steve Fox
Driling Date: 12/7/87

B-§

B KLEINFELDER

CHEVRON, USA - STATION 7127
GRANT LINE ROAD
TRACY, CALIFORNIA

PROJECT NO.

10-1782-01

BORING LOG B-5

PLATE

A6
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et ey

e,

" it

Y KLEINFELDER

CHEVRON, USA - STATION 7127
GRANT LINE ROAD
TRACY, CALIFORNIA

PROJELT NO.

10-1782-01

BORING LOG B-6

Blow/ . Well
. E1. Sample No. | USCS Description Const
. Asphalt R
) SM ] Fill - SILTY SAND, Bight brown, NOSC ]
"L | SANDY SILT - gray, low plasiicity, dry o moist, NOSC _ [:2-2]
4 X AX
B - GRAVELLY SANDY SILT - gray, hard, low plasticity, e
22 6-% moist, NOSC R
6 ks e
8 Auger refusal at 8 feet @ inches ‘::E:E
Total Depth = 8 feat 9 inches
10 Logged By: Steve Fox
' Drilling Date: 12/7/87
12
o 14
-}
=
a 16
o
=
18
20
22
24
26
28
)
B-6
PLATE

A7




LOCATION MAP

154.6 17,

i Ebd

PACIFIC ENVIRONMENTAL GROUP, INC.

WELL NOwgitV:
PAGE 1 OF 2

PROJECT NQ. 325-04.01
LOGGED BY: RWNT

DRILLER: GREAT SIERRA
DRILLING METHOD: AIR ROTARY
SAMPLING METHOD: DRY CORE
CASING TYPE: Sch 40 PVC

SLOT SIZE: 0.020

GRAVEL PACK: #2-/16 Lonestar

CLIENT: CHEVRON
DATE DRILLED: 12-8-92
LOCATION: Grant Line Road
HOLE DIAMETER: 10"

. HOLE DEPTH: 39.58'
WELL DIAMETER: 4"
WELL DEPTH: 38'
CASING STICKUP: ~2.3

BOX

WELL 1
COMPLETION

CORE

RUN

‘I MOISTURE

CONTENT

PID

ROD (%)

DEPTH
(FEET)

RECOVERY
SAMPLE INTERVAL

SOIL TYPE

LITHOLOGY / REMARKS

Lo d s by Ly by 1

- GROUT
la 1

1I[]I

r_l[.ili]llliI

' A

BENTOEN[TE
I

Lo NN L

1

Ory

16

12

16

32

0
Q

NN

N \ GRAPHIC

A AT AT 45 HLLHR

19

20

21

CLAYEY SAND - FILL: dark grayish brown; low to
moderale plasticy; 40% clay; 15% silt; 45% fine to .
medium sand; weak subangular blocky; minor
angular grave! fragmenis; loose; no product odor.

CLAYEY GRAVEL to CLAYEY SAND - FILL: dark
gray; 60% clay; 10% siit; 30% medium to coarse
sand with 1" angular gravel fragmenis
threughout; minor fron oxide staining and caliche;
medium dense; weak product odor.

- | CLAYEY SAND: dark greenish gray; low to medium

plasticity; 50% clay; 15% silt; 35% medium to coarse
sand; granular; loose texture; paleoso| odor; no
product odor.

SILTY GRAVEL: silica cemented 1/4 - 1 1/4"
diameter rounded quariz pebbles; poor core
recovery.

SANDSTONE - (Neroly Formation): very dark greenish
brown; 80-90% medium quariz, feldspar and mafic
mingral grains subrounded with 10-20% coarse
rounded 1/4 - 1" diameter conglomeratic pebbles;
minor mica; locat 1/4" bandof white altered feldspar
rich zone perpendicular TCA; sandstone is granutar;

poorly sorted and is derived from intermediate volcanic

rocks {andesite); low hardness; no product odor.

@19 weak. pmﬂ:aladot Mmmmm .

“odor-at 23", .




PACIFIC ENVIRONMENTAL GROUP, INC.  [WELL MW-1°

PAGE 2 OF 2
PROJECT NO. 325-04.01 CLIENT:
‘LOGGED BY: DATE DRILLED:
: . : DRILLER: LOCATION:
. See Page One |oriLiNG METHOD: . HOLE DIAMETER:
SAMPLING METHOD: HOLE DEPTH:
CASING TYPE: ' WELL DIAMETER:
SLOT SIZE: WELL DEPTH:
GRAVEL PACK: CASING STICKUP:
sy g w : |
wet 8] |5 - LBl 2]e ;
=} Q w S| £ | 5
SEI28| 2|18 |BE[EEI 8|5 | .
. ---15S | SANDSTONE (Neroly Formation): continued
=1 |5 23 S0 @23'; 1/2" altered epidotized vein at 35° TCA,
] ) horizontal parting common; mmmm
] 32; 24 "o - - g @ .and continues with depth.
J PP P w
-1 o6 |-
e I o2 ; -l
v A\l 2 0o
—12 28 -
] Dp : .
0 1L pe2ol 29 @29": bedding st 80° TCA.
< :
TP ] 7 oe] [%2] % : |
— 1M 31 - @31 moderate product odor; equigranular sandstone.
— - 32 ::_:E @32'": poor core recovery due to saturation of
’_ A sl we 0 23 - B :::::_ safadstoge; weak product odor.
o J 70 w1
= — 35— |
= 36 -]
— lo] wt 7 gl |0
& _ 12 3 oy
o “T-o] A
Dp 38 o @38". 5" bed of subrounded conglamerate pebbles
SLOUGH ]| -] from 1/4" to 2" diameter; no product odor.
1 ] 6 39 - @39": 1ram wide chlorite veinlets at 12° TCA.
- 40 BOTTOM OF BORING AT 39.5°
— 41
— 42
— 43 -
- 44




Dp 11

Ll
N

o+ 8 % E 4 0 & b0 N AN
AR B
.

LOCATION MAP PACIFIC ENVIRONMENTAL GROUP, INC.  [WELL NO-~
: PAGE 1 OF 2
PROJECT NO. 325-04.01 CLIENT: CHEVRON
: LOGGED BY: RWNT DATE DRILLED: 12-10-92
Mw-2 DRILLER: GREAT SIERRA LOCATION: Grant Line Road
\ ‘E DRILLING METHOD: AIR ROTARY HOLE DIAMETER: 8"
SAMPLING METHOD: DRY CORE HOLE DEPTH: 37
< CASING TYPE: Sch 40 PVC ' WELL DIAMETER: 2"
NORTHING _EASTING _ELEVATION | SLOT SIZE: 0.020" WELL DEPTH: 3¢
270.1 131.9 o7 02 GRAVEL PACK: #2-/16 Lonestar CASING STICKUP: ~2.1
"l L [ s w .
ol |E= oo a
cOMPLETION [ BBl |e |Ee % = % = LITHOLOGY / REMARKS
14 = a o w o =
SE[28| 2|8 | BE B3 6|3
s - . 11 ¥74SC |CLAYEY SAND - FILL: brown to dark brown; low
— Dp O N e | plasticity; 25% clay; 15% silt; 60% medium sand;
| . 13 s abundani subangular fithic fragments throughout;
— — o4 |7 / loose; no product odor.
- — - iy
= — 3 =-.-.15SS | SANDSTONE (Neroly Formation): >90% fine to
8 N 49 {5 medium sand as subangular quariz and matfic
. 4 1. 4 RIS mineral grains and weakly allered-feldspar; sucrosic
" - "] texture; weak alteration; moderate to hard; no
[ q 4 5 e product odor,
- - @2-5.5" moderate alteration evident as iron oxide
— — | 6 surrounding up to 10% rounded 1/4 -1"
- - : 16 conglomeratic pebbles; 50% pebbles from 2-3'.
[~ — 7 {@5'; bedding attitude at 55° TCA.
B i
8 ~ 0 9
5 -
— 10

AN

]
o

-

w0

{©@20': pebbles; brown to dark brown: matrix is >90% ]
quartz and altered chloritic minerals; ~5-20%

. - 0 13 -
w :
i g -1 M 14— : @14-19": loose; unconslidated sandstone: no core
|- recovery.
— = 15 2] i
LIJ - et — - L
@ -] 31 Mst 16 : -]
4 /:f 17 A ::
/ 181 |-

L T R T T B
LS

R
SAND
I

—~ 14 .21 - intergranular porosity; angular grains; pebbles are
™ 15 100 et subangular, 1/4 - 1" diameter pebbles weathered by irorg
— —] 22 T oxide and manganese oxide; hard; no product odor.




R
PACIFIC ENVIRONMENTAL GROUP, INC. ]WE'-L MW-2
ﬁPAGE 2QF 2
PROQJECT NO. 325-04.01 CLIENT:
LOGGED BY: DATE DRILLED:
. DRILLER: LOCATICN:
See Page One |oriunGMeTHOD: HOLE DIAMETER:
SAMPLING METHOD: HOLE DEPTH:
CASING TYPE: - S WELL DIAMETER:
SLOT SIZE: WELL DEPTH:
GRAVEL PACK: CASING STICKUFP:
I Tan I
week Q| Sz _ 2 2] &
COMPLETION ; N gg £ | EE g; g E LITHOLOGY / REMARKS
. 0 a2 L & = )
SRISS| Z (¢ | L | 6| 3
--:-]88 | SANDSTONE (Neroly Formation): continued
- 23 ]
— 0 24 |-
- | 0 | -
1 Is 25 Rt @25-26"; sandy claystone; brown to dark brown;
_ - 2=l fine sandy texiure; horizontal platy fracturing; rare
| ap' 26 e mineral grain solution cavities; moderate hardness;
i P st 8 o7 i no product odor. '
_] . S @27.5": parling common at 80° TCA.
i 28 e @28.5-29.3": sandy claystone; brown to dark brown;
o B o 5 0 fine sandy texture; horizontal platy fracturing; rare
% _ Wi 9 7] mineral grain solution cavities; moderate hardness;
< ‘
& 0 30 e no product odor,
|| Mst 31 e _
38 a -0 @31.5" bedding at 75° TCA.
B 33 R @33.3-34"; brecciated claystone as described above;
- iwt]| 0 34 N rare biotite; moderate hardness; crushed fracturing;
. : 0 no product oodor. ‘
- 17 35 o @34-38". Neroly Formation; intense parting at 76° TCA.
4] |oe 0 S
e | ] 36 el @36-36.2" brecciated claystone as described above;
< - Wi 2T S .
3 HE 1 37 rare biolite; moderate hardness; crushed fracturing;
B | no product codor.
N B 38 BOTTOM OF BORING AT 37'
— — 39 '
i 7 40
— 7 41
— — 42
— — 43 =
F— 44
- R "




iran oxide around pebble edges; intense fracturing;
as strong iron-oxide alteration throughout matrix from
16-17* and 20-21".

LOCATION MAP - PACIFIC ENVIRONMENTAL GROUP, INC. [WELL No.caowes
PAGE 1 OF 2
PROJECT NO, 325-04.01 . CLIENT: CHEVRON
LOGGED BY: RWNT DATE DRILLED: 12-10-92
DRILLER: GREAT SIERRA LOCATION: Grant Line Road
DRILLING METHOD: AIR ROTARY - HCLE DIAMETER: 8"
SAMPLING METHOD: DRY CORE HOLE DEPTH: 40'
CASING TYPE: Sch 40 PVC - WELL DIAMETER: 2"
NORTHING EASTING ELEVATION SLOT SIZE: 0.0207 WELL DEPTH: 37.5'
290.9 242 3 29.26 GRAVEL PACK: #2-/16 Lonestar CASING STICKUP: ~2.3
. -
we, [0 % = . 5l o | & .
COMi’LETION 3 . I-m- E g E 5 g ﬁ % E LITHOLOGY / REMARKS
(i = 0o a & =
SRISS|Elg | BEEE S| g .
- J_ 277 SC |CLAYEY SAND - FILL: moderate plasticity; 50% clay;
— 1 - e 10% silt; 40% fine to medium sand; occasional to 3"
- 4 ClLy | angular lithic fragmenta throughout; minor roots;
— 2 \ soft; no product odor. '
- 4 @1" 3-4" asphalt layer
- i \SANDY CLAY - FILL: yellowish brown; medium
- plasticity; 85% clay; 10% silt; 25% fine to medium
— Dp sand; subangular blocky peds; calcium carbonate
- - ) and iron oxide blebs and fracture fills; in part lithified
— -1 with low hardness; minor rounded to 1" pebbles;
- - rare manganese oxide; sfiff; no product odor.
B ] o ° SAND (Neroly Formation): black; <15% fines; 85%
2 7 fine fo medium, subangular, volcanically derived
— - ] sand; poorly graded; massive; weathered feldspar
:_ 8 ] grains; weakly oxidized; poor recovery; loose; no
B E:‘J N ~ product odor.
L | Mst 0
- -
- 1
w
b I .
% NN 3 CONGLOMERATIC SANDSTONE (Neroly Formation): I
E_| D matrix as sand above, but lithified in part; subrounded
i _ 4| VP Y pebbles to 27 diameter; minor calcium carbonate and

wit

RN
T 2

@17-18": rounded 2" diameter pebbles recoverad; no
sand matrix,
@21" see next page.

k. ‘\\':\

24

S : e e————
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PACIFIC ENVIRONMENTAL GROUP, INC. ELL MW-3
PAGE 2 OF 2
PROJECT NO. 325-04.01 CLIENT:
LOGGED BY: DATE DRILLED:
DRILLER: LOCATION:.
See Page One |oRILUNG METHOD: HOLE DIAMETER:
: SAMPLING METHOD: HOLE DEPTH: -
CASING TYPE: WELL DIAMETER:
SLOT SIZE: WELL DEPTH:
| GRAVEL. PACIK: CASING STICKUP:
x| ¥ g w
WELL ol |S=z 5 IS _
COMPLETION g . g g g E E % ﬁ % E LITHOLOGY / REMARKS
0 0|4 ul 315 =
SEISSI |2 | BL BB G| §
— - --18S [SANDSTONE (Neroly Formation): black; 90%
— 16 23 - subangular quariz and weathered mafic minerals; minor
- T feldspar grains fine {o medium grained; 10% fines;
— 24 . sucrosic texture; homogeneous; moderate '
- X to intense fracturing; weakly weathered; low hardness;
— 25 no product odor.
u . @22-24'" slight clay enriched zone; brittle
- - Dp 06 el subhorizontal parting.
- -2 - @23.5": bedding at 62° TCA with perpendlcular fraciure
— — 7 27 ol running at 77° TCA.
— 13 6 | 28 iy @28": bedding at 77° TCA with similar high angle
] fracture perpendicular to bedding at 25° TCA;
2 ] 29 = increased hardness due to cementation; parting
= 4 Hopl 1 30 o common along bedding planes at 75° and 83° TCA.
- P -oo] @30": glight prodducl odor.
— 31 ] '
i o]
82 -l
7 18 0 -2- 2
= 33 e
— — 34 R
[ ™ 0 35 .;. -
- 13 - |
— ] 36 : @36": bedding at 55° TCA.
I_" | [mst i
—{ (9] Dp 0 _— R o
" siouaH 38 = @38"; high angle fractures at 30° TCA and 11° TCA.
— - 39 o
2 40 ‘
— 41 BOTTOM OF BORING AT 40'
- 42
=] 43
— 44
. ————




LOCATION MAP - | PACIFIC ENVIRONMENTAL GROUP, INC. 'm'g‘j*ggﬂ;h‘-

PROJECT NO. 325-04.01 . CLIENT: CHEVHON .
-f LOGGED BY: RWNT ‘DATE DRILLED: 12-9-92 .

DRILLER: GREAT SIERRA ' LOCATION: Grant Line Road
DRILLING METHOD: AIR ROTARY HOLE DIAMETER: 6"
SAMPLING METHOD: DRY CORE . HOLE DEPTH: 228 -
CASING TYPE; NA WELL DIAMETER: NA
SLOT SIZE: NA ‘ - WELLDEPTH: NA

154.6 GFIAVEL PACK: NA ~ CASING STICKUP: NA

e
coa%f’é"noué . 'LITHOLOGYIF.{EMARKS
< .

MOISTURE

o

CONTENT
PID
RQO (%)

<] GRAPHIC
SOIL TYPE

1 SAND - FILL: variable color from yellow-to dark
yellowish brown; no plasticity; 15% clay; 15% silt; 70%
fine to medium sand; subrounded; minor wood
e ] fragments; local rooted peds of gray clay; loose; no
: SM\ product odor,
: 'SILTY SAND - FILL: brown; low plasticity; 15% clay;
25% siit; 60% fine 1o medium sand; loose; :
subrounded gravel to 1/2" diameter; no product
odor.

ZAASG |CLAYEY SAND - FILL: low plasticity; dark grayish
7. brown; 30% clay; 15-20% silt 50-55% fine to

- medium sand; abundant angular to 1-1/2" dlameter
gravel fragments; no product odor,

ACL |CLAY -FILL: very dark greyish brown; low plasticity;
subangular conglomeratic pebbles in dark gray
sandy clay matrix; 60% clay; 20% silt; 20% fine to
coarse sand; silly texture; angular coarse sand
fragments throughout; rare iron oxide blebs; soft;
no preduct odos.

1
ry

L92)

o

ck Filled™—] | | Mst

1 Op

"Mst

=]
0 O N A N

n
-
Q

Mst- ' . i
. ASILTY SAND - FILL: grayish green; no to flow

!
3
porgl &
s &
& \

LI T I L T Y I S

||III‘I|I|I|II|lII]'jliilflll|I|.'l'll|llllll!

{|{SM” ptasticity; 15% siti;10% lay; 75% medium to coarse
1 14 ENEBIHE sand; subrounded coarse sand pebbles; loose; slight
s 15 HE product odor.
{5}l - |[/SANDSTONE (Neroly Formaticn) variable color
15 - frorn white to very dark gray brown; 10% clay;10%
N / silt; 80% medium quartz and weathered mafic
|| : 17 i minerals and iron oxide altered feldspars,
15 2--1S8 | subangular; abundant to 1/2" clasiic fragments;
18 weak fracturing; intragranular porosity; hard; no to
] weak product odor.
4 19 eTule] @19"; very dark gray; 10% fines; 50% fine to med:um
e sand; subangualr granular sucrosic texture; weak,
D 26 | 20 alele] fracturing and alteration; dense; no to weak product
P . ' - odor. A
21 *] @20"; bedding at 77° TCA,
200 . @2 moderate produoct eedor.

BOTTOM OF BORING AT 22'
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LOCATION MAP PACIFIC ENVIRONMENTAL GROUP, INC. |BORING NO. B-3
\\ PAGE 1 OF 1
B34 AN N | PROJECT NO. 326-04.04 CLIENT: Chevron
LOGGED BY: CJM DATE DRILLED: 5-21-93
\ DRILLER: Great Sierra LOCATION: Grant Line Road
DRILLING METHOD: AlIR HOLE DIAMETER: 24 mm
SAMPLING METHOD: CORE HOLE DEPTH: 258" .
CASING TYPE: NA WELL DIAMETER: NA
Grant Line Road SLOT SIZE: NA WELL DEPTH: NA
’ GRAVEL PACK: NA CASING STICKUP: NA
" 5 S
WELL B ‘:g B[ 2 o
COMPLETION 5 E E 4 E E g E % E LITHOLOGY / REMARKS
O Qg% wo|BIE = : :
=8| & |ug| sk |85 5 | 3
. i ’ -1 85 | SANDSTONE (Nerely Formation): green; >85% coarse
- — 2 ] sand; subangutar; lithic fragments; moderate to hard
= - Tt no product odor.
L —} 4 T ]
~ Backfilled =
With = Mst{ O 6
Cement —
— ) - 8
| — 10
— - 12 :
R 1Y o]
— - 14 -]
B _] ppl| o 16 -] @15": bluish/green; 90% medium to fine sand; quariz;
[ _ e no lithic fragments; mederate to hard, no product ador.
- — 18 ' |
— — 20
— — 22
- 7 24—
7 26 " BOTTOM OF BORING 25'
— 28
— — 30
— 32
— ] 34
™ - 36
== — 38
— — 40
= i
- — 42
L — 44
e ——————— "
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LOCATION MAP PACIFIC ENVIRONMENTAL GROUP, INC. ~ [WELL NO. MW-4/8-2
- : PAGE 1 OF 1
. \\ .| PROJECT NO. 325-04.04 CLIENT: Chevron ’
N | LOGGED BY: AFW DATE DRILLED: 5-21-93
‘ \ DRILLER: Great Siera LOCATION: Grant Line Reoad
MW-2/B-2 DRILLING METHQD: AIR HOLE DIAMETER: g 7/8""
. SAMPLING METHOD: CORE : HOLE DEPTH: 37
_ CASING TYPE: Sch 40 PVC WELL DIAMETER: 2"
Grr—:mt Line Road SLOT SIZE: 0.020" WELL DEPTH: 37° 1
GRAVEL PACK: 2 X 12 Sand CASING STICKUP: 3
" 8 2| . '
4= EEL . 5l o} & o
WELL 5 £ < si=| F
COMPLETION l-“; UE" E % E E % iy g E LITHOLOGY / REMARKS
0 a 1815 = .
g 8 o E 2 8 i !ﬁ E 39 8 . t :
i 77 SC |CLAYEY SAND - FILL: dark brown; 30-40% fines;
- 55 abundant lithic fragments; loose; no product odor,
= Dp | 0 |push . .
1 ool to+md | - -
] S R 12 “=-188 |SANDSTONE (Neroly Formation): olive green >80% fine
i St to medium sand; subangular quartz, lithic fragments, and
_ 14 T weakly altered feldspar; faint product odor.
] 16 .. i
o 18-
Z 20— 0]
— 22 -]
= 24 ]
= o TE
Sk 3
m 28 T
_ et ,
- Wt 2o aoﬁ @30": as above; no product odor.
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LOCATION MAP \\ PACIFIC ENVIRONMENTAL GROUP, INC. |WELL NO. MW.5/B-4
- PAGE 1 OF {
MW-5/B-4 N[ . A
$ \ PROJECT NO. 325-04.04 CLIENT: Chevron
LOGGED BY: CJM DATE DRILLED: 5-25-93
DRILLER: Great Sierra LOCATICN: Grant Line Road
DRILLING METHOD: AIR HOLE DIAMETER: 8 7/8"
SAMPLING METHOD: CORE HOLE DEPTH: 25
CASING TYPE: Sch 40 PVC WELL DIAMETER: 2°
Grant Line Road SLOT SIZE: 0.020" WELL DEPTH: 25'
GRAVEL PACK: 2 X 12 SAND "CASING STICKUP: &
. s z | %
: o £ o| ¥
WELL <
COMPLETION §§ E% ze %ij E e LITHOLOGY / REMARKS
@ A W 3|4 - ,
I R R HER R L _
° - -.-] 83 | SANDSTONE: greenish brown; 90% coarss sand; lithic
—] 2 T fragments; no product odor.
7/ Fa -
5 —
@] . .
1= -
£ - N -
%": Mst]{ ©O ':. @10'": grayish brown; 90% coarse fo medium sand;
~ 12 : subrounded to subangular; lithic fragments; hard to
3 % | - very hard; no product ador. .
2H 1y A
l— - Wit ] 16 — -
- - w
| 4 20 el
| — 22
- 24~ -]
~ 26 BOTTOM OF BORING 25'
- 28 '
— 130
— 32
‘ ] o
' - 36
] 38
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LOCATION MAP PACIFIC ENVIRONMENTAL GROUP, INC. |WELLNO. MW-5
| PAGE 1 OF 1
N | PROJECT NO. 325-004.1B CLIENT: CHEVRON
\ LOGGED BY: MOTO DATE DRILLED: 10-27-385
DRILLER: ALL TERRAIN LOCATION: Grant Line Road
DRILLING METHOD: AIR ROTARY = HOLE DIAMETER: 6.5"
SAMPLING METHOD: CORE HOLE DEPTH: 30'
CASING TYPE: SCH 40 PVC WELL DIAMETER: 2"
SLOT SIZE: 0.020" WELL DEPTH: 30'
. | SAND PACK: 2 X 12 SAND CASING STICKUP: NA
w & g
c E Gl o | &
WELL S & S| %
COMPLETION BE g % Al & E LITHOLOGY / REMARKS
i = A lz a1 =
98| & |83 BE B 5| 3
E - TOPSOIL
o 1 2"
m a—
& —_ 4 —
pp| O S5 | SANDSTONE (Neroly Formation): gray; 15% fines; 456%
L - fine to coarse sand; 40% subangular t¢ subrounded
— 8 gravel to 1" diameter; hard; no product odor.
- @8-12" alternating 1" beds of sandstone and
- Mst] O 10 conglomeratic lenses; scour marks; ho product odor,
g ] 12 |
z —~!
B % !'c-) 7 : @13-14": coarsens downward.
— <L = — wt| O 14
% iV
5 R
- — 16:
— = 18 @18-26": dark gray; 15% fines; 85% fine to medium
3 sand; subangular quartz and weathered mafics;
[ wt| 0 20 alternating crossbeds of medium sand and coarse
B 7] sand; no product odor. -
— — 22
— - wt| O 24
— - 26 @26-30": predominately fine to medium.grained sand:
B 7] no product odor.
— — 28
- a0 _ BOTTOM OF BORING AT 30'
— 34
= . 36
~ 1 38
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LOCATION MAP \ PACIFIC ENVIRONMENTAL GROUP, INC, |WELLNO. MW=7
PAGE 1 OF 1
N | PROJECT NO. 325-004.1B CLIENT: CHEVRON
\ LOGGED BY: MOTO DATE DRILLED: 10-24-95
DRILLER: ALL TERRAIN LOCATION: Grant Line Road
DRILLING METHOD: AIR ROTARY -HOLE DIAMETER: 6.5"
SAMPLING METHOD: CORE HOLE DEPTH: 25'
CASING TYPE: SCH 40 PVC WELL DIAMETER: 2"
SLOT SIZE: 0.020" - WELL DEPTH: 2%
SAND PACK: 2 X 12 SAND CASING STICKUP: NA
w 5 | BB '
xh EE gl o | W
WELL = = o et 0.
COMPLETION 5E EQl e |5 % e | F LITHOLOGY / REMARKS
ol o |z’ i w Bl | 5
20| a [nB] oL |23 O] &
L e 4 ' | ALLUVIUM: topsoil
A Ve 4
- = | e - ,
=2 a Slst | SANDY SILTSTONE {Neroly Formation): olive; strongly
O Dp| O & -
| @ n waathered; vertical root holes t0 1 ¢m common: no
| © — 8 product odor.
w
n =
— Z Dp{ O 10 _
- = ‘% Dpy © 1 SS | SANDSTONE (Neroly Formation): light gray to olive;
= o _ "85% fine to medium grained sand; 15% coarse sand;
| Z ] very hard; no product odor.
<t wt{ O 14 . N .
| @ - @11" verticalar calcite veins to 1/2" diameter
- _ 16 38 common; no product odor.
_ - CONGLOMERATIC SANDSTONE {Neroly Formation):
- — 18 matrix as above; matrix is partially lithified subrounded
= . _ ’ pebbles to 2" diameter; very hard; no product odor.
— —] Wwt| O 20 :
- 22 ‘
_ ] 04 SS | SANDSTONE (Neroly Formation): gray; 10% fines;
Wi| O 80% medium sand; 10% coarse sand common; scour
| - : © og marks; 1/4" thick lenses of coarse grained sand; well
| - : : lithified; no product odor.
— _— 28 _
B - BOTTOM OF BORING AT 25'
— - 30
[~ = 34
— — 38
- ] 38
— ~ 40
— - 42
—_ ._._ 44
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- " - e ———————————s |
LOCATION MAP \ PACIFIC ENVIRONMENTAL GROUP, INC. |WELLNO. M-8
- PAGE 1 OF 1
N | PROJECT NO. 325-004.18 _ " CLIENT: CHEVRON
\ LOGGED BY: MOTO DATE DRILLED: 10-24, 25, 27-95
DRILLER: ALL TERRAIN LOCATION: Grant'Line Road
DRILLING METHOD: AIR ROTARY HOLE DIAMETER: 6.5 '
~— SAMPLING METHOD: CALMOD/CORE HOLE DEPTH: 40’
ant Une &g CASING TYPE: SCH 40 PVC © ° WELL DIAMETER: 2
a SLOT SIZE: 0.020" WELL DEPTH: 40'
MW-8 J SAND PACK: 2X 12 SAND CASING STICKUP: NA
1y 8 g |
= EE gl o w
WELL £= ra Bl 2] o
cowpieron| (52 : 2| Ep el £ | - LITHOLOGY / REMARKS
r— > (] I =
£3| & |g8| 82 53| 5| 3
. ——1SS |SANDSTONE (Neroly Formation): dark gray; 15% fines;
— 2 F 85% fine to medium subangular sand; weathered
- =] feldspars; massive; weakly oxidized; well sorted; no
— . 4L product odor. . :
- bp| © 6 _1::::: S
Iy - ' =]
3 — 8 [~ -
% 4 . -
— Dp| O 10 l:—:—: @10": dark bluish gray to black; no product odor.
— 12 127 | |
— 14—
-1 |oefo 16—
ety @17" light gray; 85% fine to madium sand; 15%
18 - coarse sand; subrounded to subangular; weakly
bp| © 20 -] agered feldspars; massive; very hard; no product
_ < odor. :

w 22 "Il Slst | SANDY SILTSTONE: pinkish gray to brown; fine sandy
% | - texture; occasional mingeral grain solution cavities;

— 5 Mst] 0 24 0 massive; manganese oxide common; moderate

B E sl hardness; no product odor. :

= 26 els '
w e

= D m ravd

= els

= % s

S8 | CONGLOMERATIC SANDSTONE {Neroly Formation):
grayish brown; 10% fines; 15% fine to medium sand:
=] 75% rounded pebbles to 2" diameter; minor iron oxide
staining around pebble edges; hard; no product odor.

[ 3l
i

I .

twt] o] 30

Wt o 34 @30-33" rounded pebbles to 2" diameter recovered:

no sand matrix.

@33-40": conglomeratic sandstone; 10% fines; 15%
medium sand; 75% rounded pebbles to 4" diameter;
pebbles as volcanics and andesite common; matrix is
strongly oxidized; hard; no product odor.
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SCALE IN FEET

0 500

Qa. | Alluvium

T,‘{;;‘:E! Neroly Formation: non marine

=l plue—groy 1o brown weathering
volcaniclastic ‘sandstone and sandy
siftstone, locally psbbly

Pancche Formation: Light gray orkesic
sandstons with large. concretions. and
-some interbedded micaceoua shule

";/-" Fault (dotted where concealed)

\(9 Strike and Dip of Bedding

-EP- Water Supply Well

@ Exploratory Soil Boring

LRIy

A Sump Well

Oy e
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P’\ﬁ Line of Geologic Cross—Section
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GEOLOGIC MAP FIGURE:
— FORMER CHEVRON STATION 9-T127 3
Too! e 75 TR o g : ; Grant Line Road at Interstate 580 PROJECT:
Swsoge UK, spaa s roger B0 engineering contracting firm Tracy, California AAS
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