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REMEDIAL ACTION PLAN AND FEASIBILITY STUDY

FORMER CHEVRON SER\'ICE STATION NO. 9-7127

I-580 AND GRANTLINE ROAD

TRACY, CALIFORNIA

DELTA PROJECT NO. DG97-127

I.O INTRODUCTION
1.1 Purpose
Delta Environmental Consultants, Inc. (Delta) was authorized by Chewon Products Company

(Chevron) to review investigative work conducted at former Chewon Service Station No.9-7127,

located at I-580 and Grant Line Road, Tracy, Alameda County, Califomia (Figure l) and to prepare a

Remedial Action Plan (RAP) and Feasibility Study. The RAP and Feasibility Study objective is to

propose feasible remedial actions for residual concentrations of petroleum hydrocarbons in the

subsurface. The RAP and Feasibility Shrdy was prepared in response to the Alameda County Health

Care Services (ACHCS) letter dated October 29, 2002 requesting a report evaluating several

technically and economically feasible methods for soil and groundwater remediation. A copy ofthe

ACHCS letter is included in Appendix A.

2.0 BACKGROUND INFORMATION

2,1 Site Description

The site is located in a small basin near the intersection of I-580 and Grant Line Road, Tracy,

California. The site is at an approximate elevation of 326 feet above mean sea level with the

surrounding topography sloping towards the site. The site is bounded on the North by I-580 and to

the South, East and West by ranch property. A USGS topographic map with the site centered on the

map is presented in Figure l. A map illustrating the site vicinity is shown in Figwe 2. The site is

currently a vacant lot. The locations of former USTs and site features are illustrated in Figure 3.

2.2 Site Historv

Petroleum hydrocarbon contaminants related to the operation of product storage and dispensing

systems at the site were first reported in October 1987 during a Soil Vapor Contai nent Assessment

conducted by E. A. Engineering Science and Technology (EA) as part ofa soil vapor investigation.

Soil vapor samples were collected from 13 on-site locations and two off-site locations at depths of

from 3 to 12 feet below surface grade (bsg). Soil vapor assessment results were reported in the EA

report dated November 13, 1987. Analytical results for soil vapor samples are included in

Appendix B. Sample locations are illustrated on Figure 3.
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In December 1987, Kleinfelder, Inc. (Kleinfelder) drilled soil borings B-l through B-7 on site. Soil

samples were collected from each boring and znalyzed for benzene, toluene, ethylbenzene and total

xylenes (BTEX) and total petroleum hydrocarbons (TPH) as gasoline. Soil boring analyical results

indicated that petroleum hydrocarbon constituents were present in the subsurface.

During the same period of the soil boring installations, Kleinfelder conducted a well survey to

identifu documented water supply wells in the vicinity of the site. Three water supply wells were

identified within a % mile radius of the site. The frrst water supply well is located approximately

% mile southeast up gradient from the site and is not expected to be impacted by site conditions. The

second water supply well is located approximately 300 yards south (up gradient) from the site. This

well was reported as damaged in 1980 and is not used. An onsiie water supply well, believed to have

an approximate depth of 90 feet bsg, with the bottom 20 feet screened, is located along the eastem

boundafy of the property.

Groundwater samples were first collected from the onsite water supply well on December 2L, l9&7.

Between December 1987 and May 1989, concentrations of benzene in grcundwater samples ranged

between 1.0 ppb and 6.4 ppb. In May 1989, Gettler-Ryan installed a carbon absorption treatment

system on the wellhead. During August 1989, the well was sampled five times on a weekly basis to

confirm the effectiveness of the carbon absorption treatment system. From December 1992 to

November 1993, Pacific Environmental Group (PEG) sampled the water supply well on a weekly

basis. It is assumed that the wellhead had been sampled on a regular basis during 1994, though

sampling data was not available. Since November 1995, the well was initially sampled annually for

the first two years, then semi-annually thereafter for analyses of TPHG, BTEX, and MTBE.

Concentrations ofTPHG, BTEX, and MTBE have not been detected at or above laboratory reporting

limits in the well since November 1995. The well is currently used to supply water to a watering

trough for hoofed animals lhat graze on Mr. Joe Jess'property. The analytical results for the onsite

water supply well water samples are included in Appendix C.

In April 1991, five underground storage tanks (UST) including two 10,000-gallon gasoline tanks, one

6,000-gallon gasoline tank, one 1,000-gallon used oil tank and one 750-gallon heating oil tank were

removed. Each tank was constructed of fiberglass. No holes were observed in any of the tanks.

Over-excavation of the tank basin and piping trenches was conducted. Soil samples were collected

beneath the tanks and product lines. Soil generated from the over-excavation activities was aerated
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until concentrations were reduced to less than l0 parts per million (ppm). The aerated soil, along

with clean overburden, was used to backfill the excavation.

ln December 1992, PEG drilled soil boring B-l south of the former tank complex to a depth of 22

feet bsg, to evaluate the lateral and vertical extent of soil contamination. Groundwater was not

encountered in B-l. In addition, groundwater monitoring wells (MW-l through MW-3) were

installed to approximately 37 feet bsg. Soil sample data for B- I and MW-l are included in

Appendix B. Soil samples were not analyzed, from boring locations MW-2 and MW-3. Groundwater

$ample data for MW-2 and MW-3 are included in Appendix C. Groundwater was not sampled from

MW-l due to the presence of separate-phase hydrocarbons (SPH). Monitoring well and soil boring

locations are illusffated in Figure 3. Soil boring logs and well construction details are included in

Appendix D.

In May 1993 PEG, advanced three soil borings, B-2 through B-4. Soil boring B-2 was advanced to

37 feet bsg and soil borings B-3 and B-4 werc advanced to 25 feet bsg. Soil borings B-2 and B-4

were converted to groundwater monitoring wells (MW4/B2 and MW-5/B-4). Soil samples were not

analyzed from boring locations MW -4lB-2 and B-3. Soil sample anallical data for MW-5/B-4 is

included in Appendix B. Analytical results for groundwater grab samples for MW-4'r82, MW-5/B-4

and B-3 are included in Appendix C. Monitoring well and soil boring locations are illustrated on

Figure 3. Soil boring logs and well construction details are included in Appendix D.

In October 1995, PEG installed groundwater monitoring wells MW-6 through MW-S to

approximately 30,24 and 40 feet bsg, respectively. Soil sample data for MW-6 through MW-8 is

included in Appendix B. Analytical results for groundwater grab samples for MW{ through MW-8

are included in Appendix C. Monitoring well locations are illustrated on Figure 3. Soil boring logs

and well construction details are included in Appendix D.

In August 1997, a revised Risk Based Corrective Action (RBCA) -Tier 2 Assessment was completed

for the site. The assessment indicated that groundwater ingestion could pose a human health risk due

to the elevated benzene and TPH as gasoline concentrations in MW-1, MW-3 and MW-tl. The

assessment also indicated that the water supply well was a potential receptor for residual

concentrations of Dekoleum hvdrocarbons in the subsurface.
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In August 1998, oxygen-releasing compound was installed in MW-I, MW-3 and MW-4. In

May 1999, RRM, Inc. conducted an evaluation of groundwater conditions at the site and surveyed

water supply wells within a Yz mile radius. In May 2001, Delta submitted an Interim Corrective

Action Plan (ICAP) as requested by ACHCS. As recommended in the ICAP, a passive product

skimmer was installed in MW-1 to capture SPH present in the well. Vacuum extraction of petroleum

hydrocarbon impacted groundwater from MW-l was also initiated in July 2001. Delta supervised

seven groundwater extraction events between July 2001 and October 2002. During the third quarter

2002, Delta initiated quarterly events to remove SPH from the skimmer installed in MW-l.

2.3 Regional Geolow and Hvdroqeolosv
The subject site is located within a small basin in the eastem foothills ofthe Diablo Range in eastem

Alameda County, Califomia. The Diablo Range is a northwest-southeast trending range of

mountains bounded to the w€st by the flatlands ofthe San Francisco Bay area and to the east by San

Joaquin Valley. Site elevation is approximately 326 feet above mean sea level.

Approximately 6 to 17 feet of Quatemary alluvial fan fluvial deposits overlie bedrock. Bedrock in

the vicinity ofthe site belongs to two formations, the Upper Cretaceous Panoche Formation and the

Miocene Neroly Formation (Bishop, 1970). The Panoche Formation was not encountered dwing

drilling activities but has been mapped to the northwest and west of the site. The Neroly Formalion

has been described as a marine blue to gray sandstone, which is pebbly in some locations (Dibblee,

1980). The nearest surface water is a surface water catch basin approximately 200 feet east of the

site. The direction of groundwater flow in the vicinity of the site is infened to be toward north based

on the depth to wate( measurements recorded from monitoring wells.

2.4 Site Geolow

Based on a review of boring logs, the subsurface materials encountered at the site primarily consist

of sand to clay-fill to depths of 6 to l7 feet bsg. Fill and alluvium thicken to the south. Fill and

alluvial deposits are underlain by predominantly sandstone bedrock extending to the total depth

explored of approximately 40 feet bsg. Boring logs for borings advanced at the site are included in

Appendix B. Geologic cross-sections have been prepared using the soil boring logs to illustmte the

subsurface soil. A cross-section location map showing the trace of cross-sections A-A', B-B' and

C-C' is included as Figure 4. Geologic cross-sections A-A', B-B' and C-C' are illustrated ln

Figures 5, 6 and 7 respectively.
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2,5 Site Hvdroseologv

Depth to groundwater data was collected quarterly between 1994 and 1998. Since 1999, depth to

groundwater data has been collected semi-annually. Measurements indicate a range from as shallow

as 9.80 feet bsg in MW-6 to as deep as 31.70 feet bsg in MW-l. Depth to groundwater has remained

relatively stable over the last several monitoring events. The water-bearing unit at the site consists

predominately of sandstone. Cumulative depth to water measurements for the sile are included in

Appendix C.

Based on soil boring logs of wells installed within a %mile radius of the site and quarterly depth to

groundwater measurements of onsite wells, it appears that the approximate location of the

water-bearing zone beneath this site is between 10 and 40 feet bsg. The construction details of the

on-site water supply well are unknown. Henings Brothers Drilling Company of Modesto, Califomia

has installed seveml wells in the area and believes the total depth of the well is approximately 90 feet

bsg with the bottom 20 feet screened. During a telephone conversation on August 16, 2000, Mr.

Blake Henings, formerly of Henings Brothers Drilling Company, stated that he has installed

numerous wells in the area and that most of the water supply, industrial, municipal and irrigation

wells were installed with 20 to 25-foot sanitary seals. He also stated that Mr. Joe Jess "adjacent

property owner" has always had a tough time locating groundwater in this area and that groundwater

beneath this basin location is probably a perched zone of surface water seeps and seasonal recharge.

Mr. Henings said that he has drilled many test wells in the area to 600 feet bsg without encountering

groundwater. His comments are supported by the Califomia Depa.rtment of Water Resources water

well drillers reports of wells installed within a % mile radius of the subject site.

Based on the above information, it appears that the groundwater in the aquifer beneath the site is a

perched zone overlying a confining bedrock. It is our understanding that the water supply well may

be constructed with a 20 to 25-feet sanitary seal. Using this data, it appears that approximately 45 to

50 feet of non-perforated well casing and 20 feet of perforated well casing is exposed to the perched

water zone. It appean that groundwater from this perched zone could potentially be drawn down the

unsealed podion of the annulus where it would then be pulled through the filter pack and casing

screen via a well pump.
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3.0 SITE INVESTIGATION RESULTS

3.1 Distribution of Petroleum Hvdrocarbons in Soil

During October 1987, soil vapor samples were collected from 13 on-site locations and two off-site

locations at depths of 3 to 12 feet bsg. Soil vapor samples were field screened for petroleum

hydrocarbons by a Photovac 10550. Field screening of soil vapor samples did not detect

concentrations of any petroleum hydrocarbons in soil vapor samples Vl, V8 through Vl2, V14 and

V 1 5 . Benzene was reported in soil vapor samples V 1 /B through V7 and V 1 3 ranging from I ppm in

V3/B to 3,200 ppm in V4. Petroleum hydrocarbons were reported ranging from 10 ppm in V9 to

28,500 ppm in V4. Soil vapor screening results are included in Appendix B.

In December 1987, soil borings B-1 through B-7 were drilled on site. Soil samples were collected

from each boring and analyzed for BTEX by EPA Method 8020 and TPH as gasoline by EPA

Method 8015 Modified. Borings B-l through B-4 were drilled to 10, 20, 14 and 15 feet bsg,

respectively. Borings B-5 through B-7 were drilled to 5 feet bsg. Concentrations of petroleum

hydrocarbons were not detected above laboratory reporting limits in samples collected from B-l and

B6. Soil samples B-2 through B-4, B-6 and B-7 reported benzene concentrations ranging from

0.001 ppm (B2) to 19 ppm (B4) and TPH as gasoline ranging ftom 0.5 ppm (85) to 2,300 ppm (B4).

During April 1991, soil samples AF, Aop, BF, Bop, CF, and Cop were collected beneath the former

gasoline storage tank pit. Soil samples WoM, FoM and 15 were collected beneath the former waste

oil and fuel oil tank pit. Soil samples l, 5, 8, 10, 11, 12, 13 and 14 were collected beneath former

product line locations. Soil samples collected during tank removal activities were analyzed for

BTEX, TPH as gasoline and total lead. Additionally, soil samples WoM and FoM were analyzed for

TPH as diesel, total oil and grease, volatile organic compounds and metals. Soil samples Aop, BF,

Bop, CF, Cop, 1, 8, 10, 11, 12 and 14 reported benzene ranging from 0.005 ppm in 14 to 30 ppm in

Cop. Concentrations of TPH as gasoline were reported in soil samples AF, Aop, BF, CF, 1, 5, 8, 10,

I I, 12, 13, 14 and FoM ranging from 1.0 ppm (Aop) to 4,000 ppm (AF).

Between December 1992 and, October 1995, PEG collected soil samples from boring locations B-1,

MW-l, MW-5/84 and MW-6 through MW-8. Soil samples were analyzed for BTEX and TPH as

gasoline. Laboratory analyical results did not detect concentration of petroleum hydrocarbons at or
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above the laboratory reporting limits in soil samples collected at locations MW-5,ts4 and MW-6

through MW-8. Benzen€ concentrations were reported in sample MW-l at 2l ppm. Concentrations

of TPH as gasoline were reported in samples from B-l and MW-l at 4.0 ppm and 8,100 ppm,

respectively. Cumulative soil sample analytical results are included in Appendix B.

Based on a review ofsoil analytical results to date, impacted soil appears to be confined to just above

and groundwater table within the capillary fringe in the vicinity ofthe former gasoline UST basin.

3,2 Monitorins Well Construction

Eight groundwater monitoring wells are currently associated with the site. Monitoring wells MW-l

through MW-3 and MW-6 are installed on site. Monitoring wells MW-4, MW-5, MW-7 and MW-8

are installed off site. Monitoring well MW-i is constructed of 4-inch diametei Schedule 40 PVC

casing. Monitoring wells MW-2 through MW-8 are constructed of Z-inch diameter Schedule 40 PVC

casing. The total depths of the wells range from approximately 25 to 40 feet bsg. Well screens vary

in length from 14 to 20 feet. Wells are screened with 0.020-inch machine slotted casing. The well

annular space is filled with Lonestar No. 3 sand, which extends from the base ofthe screen section to

one foot above the top of screen with a l-foot bentonite seal overlaying the filter pack. The

remaining annulus is hlled with a neat cement grout to within six inches of the surface. The surface

of each well is completed with a stovepipe or a traffic-rated well box set in concrete. Well

completion diagrams are included in Appendix D.

3,3 Groundwater Samuling

Groundwater samples collected from monitoring wells MW-l through MW-8 have been analyzed for

BTEX and TPH as gasoline by EPA Method 8015 Modified and methyl tertiary butyl ether (MTBE)

by EPA Method 8020. Additionally, samples from monitoring wells have been analyzed for

bio-parameters (alkalinity, nitrate, sulfate phosphate and ferrous iron). Currently the site is

monitored and sampled semi-annually.

3.4 Groundwater Flow Direction and Hydraulic Gradient

Historical groundwater elevations at and in the vicinity of the site have ranged from 298.04 feet

above mean seal level (msl) in MW-l (9112194) to 306.41 feet above msl in MW4 (11124/99).

Depth to water ranges from approximately 9.80 feet bsg (MW-6) to 30.75 feet bsg (MW-4). During

the most rccent semi-annual groundwater monitoring event conducted on November 8, 2002, depth to
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groundwater was measured in MW-1 through MW-8. A groundwater elevation contour map was

constructed from the measured depth-to-water and surveyed casing elevations and is included as

Figure 8. Groundwater elevation contours indicate an inferred groundwater flow direction towards

the north with a hydraulic gradient of 0.01 to 0.05. Historical data indicates previous groundwater

flow to be towards the northeast. Cumulative groundwater elevation data are included in Table L

Cumulative groundwater elevation data are included in Appendix C.

3.5 Distribution of Petroleum Hvdrocarbons in Groundwater

3.5.1 Separate Phase Petroleum Hydrocarbons

Since February 1994, the possible presences of SPH and hydrocarbon sheens were examined in

groundwater monitoring wells. The prcsence of SPH was observed and measured in MW-l during

the periods of September 1994 through March 1995, May 1998 and November 1999 to present. The

presence of SPH was not observed in MW-2 through MW-8 since installation.

On November 8, 2002 the presence of SPH was measured in MW-l and was found to have a

thickness of 0.90 feet. Groundwater samples are not collected from MW-l when SPH is present.

3.5.2 Dissolved Phase Petroleum H]'drocarbons

Semi-arurual groundwater monitoring and analyses conducted on November 8, 2002 reported

concentrations of benzene in samples from MW-3 and MW4 at 9,800 and 7.0 parts per billion (ppb),

respectively. Concenfations of TPH as gasoline in groundwater samples collected from MW-3 and

MW4 were reported at 45,000 and 64 ppb, respectively. Concentrations of MTBE were not detected

above the laboratory reporting limits in groundwater samples collected from MW-3, MW-5 and

MW-6.

Based on groundwater sample analytical results to date, it appearc that concentrations of dissolved

petroleum hydrocarbons beneath the site are primarily downgradient (north) of the former dispenser

island and gasoline UST basin locations. A trend of increased groundwater elevations beneath the

site may have contributed to increased dissolved hydrocarbon concentrations from petroleum

hydrocarbon impacted subsurface soil in the vicinif of MW-1, MW-3 and MW4.

Since the installation of the carbon adsorption treatment system in May 1989, no concentrations of

any analytes have been detected above the laboratory reporling limits in groundwater samples
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collected from the water supply well. Cumulative groundwater analytical results are included in

Appendix C. Groundwater monitoring well and the water supply well locations are illustrated on

Figure 3.

4.0 REMEDIATION

4.1 Seoarate Phase Petroleum Hvdrocarbon Removal

As recommended in the 2001 ICAP, a passive product skimmer was installed in MW-l on July 17,

2001 to capture SPH present in the well. Periodic vacuum extmction of petroleum hydrocarbon

impacted groundwater from MW-l was also initiated in July 2001. Due to an increase in dissolved

petroleum hydrocarbons observed in MW-3 in November 2001, the ACHCSA requested that

petroleum hydrocarbon impacted groundwater from MW-3 be removed by periodic vacuum

extractions as an alternative to dedicated active remediation of soil and groundwat€r at the site.

Periodic vacuum extraction of petroleum hydrocarbon impacted groundwater from MW-3 was

initiated in July 2002.

An increase in SPH thickness was observed in MW-l during October 2002. The increase indicated

that vacuum extraction ofpetroleum hydrocarbon impacted groundwater and vapors from MW-l and

MW-3 was not an effective method for removing SPH from MW-l. In October 2002, ACHCSA

gave the approval to discontinue the vacuum extraction events from MW-1 and MW-3 so that the

cost associated with continuing those events could be applied to a more economical active soil and

groundwater rcmediation method.

During the third quarter 2002, Delta initiated quarterly events to remove SPH from the skimmer

installed in MW-1. The SPH captured in t}Ie skimmer installed in MW-l will be removed on a

quartedy basis and SPH will continue to be removed from the well during groundwatet monitoring

events. A product interface probe will be used to determine the thickness of SPH present before and

after each SPH bailing event. SPH thickness will be tabulated to track and calculate total SPH

removal from MW-I.

4.2 Dissolved Phase Petroleum Hvdrocarbon Reduction

In August 1997 a revised RBCA-Tier 2 assessment was completed for the site. Groundwater bio-

parameters suggested that intrinsic biodegradation could be occurring at the sit€. However,

petroleum hydrocarbon concentrations did not appear to be decreasing. In August 1998, ORC socks
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were installed in wells MW-l, MW-3, and MW-4 to reduce pefoleum hydrocarbon concentrations in

those wells. On July 17,2001, the ORC sock installed in MW-l was removed so that a passive

product skimmer could be installed in the well.

5.0 FEASIBILITY STUDY

Several altematives for soil and groundwater remediation at the site have been evaluated by Delta.

Soil remediation technologies considered included additional soil excavation and soil vapor

extmction. The groundwater remediation technologies evaluated included groundwater exlraclion

and natural attenuation. A discussion of each of the technolosies considered is included in this

section.

5.1 Soil Remediation Alternatives

Soil excavation or soil vapor extraction (SVE) could remove a portion of the residual petroleum

hydrocarbons the subsurface and in the vadose zone. Impacts observed at the site are primarily above

the groundwater table within the capillary fringe as previously discussed. The potential effectiveness

of these source removal technologies is limited due to the depth of the source and lithology of the

formation in which the source is contained.

Soil excavation would not be practical since the primary source area is between 30 and 25 ft bsg.

Additionally, the lithology of the formation approximately l0 ft above and at least l0 ft below the

source area is composed of sandstone.

Soil vapor extraction or dual phase extraction from existing wells would not be economically feasible

due to the low porosity, specific yield and specific retention values that are characteristic of fractured

and semi-consolidated sandstone. The lithology detailed in the soil boring logs indicates sandstone

bedrock underlies the site. It has been documented that thrust faulting associated with an uplift of

fractured and semi-consolidated sandstone bedrock has occurred along the western margin ofthe San

Joaquin Valley and along the eastem front of the Diablo range near Tracy. Due to the possible

fractured sandstone, hydraulic and or vapor control may be difhcult to control.

Based on the above information, soil excavation, SVE, and DPE would not be considered to be

efficient remediation altematives at this time.
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5.2 GroundwrterRemediationAlternatives

5.2.1 Groundwater Extraction

Groundwater extraction was considered as a potential remediation option. This technology would

involve the installation and operation ofa network of groundwater extmction wells in the lower less

permeable sandstone and associated treaftnent systems to address the dissolved hydrocarbons tn

groundwater. This technology has a proven track record of achieving containment, but a poor track

record of achieving effective remediation. The pore space permeability of the upper sunounding

clays and silts would limit the development ofan effective capture radius ofa groundwater extraction

well and would require dense spacing of wells to provide an effective containment area. Due to

limited potential for petroleum hydrocarbon removal, long time frame required for operation, and

high capital costs for installation and operation of a system, groundwater extraction is considered one

of the least attractive groundwater remediation altematives.

Although continuous groundwater extraction by itself is not an attractive remedial alternative, in

conjunction with natural attenuation, quarterly groundwater exfactions from MW-l may provide

immediate reductions of dissolved COCs beneath the source area and aid in the natural attenuation

process. The natural attenuation process may be enhanced as a result of temporarily increasing the

groundwater flow velocity under the source area which would bring in groundwater from less

impacted areas with a higher dissolved oxygen content.

5.2.2 Natural Attenuation

Monitored natural attenuation involves the understanding of the natural processes in the environment

that can reduce petroleum hydrocarbons. The primary attenuation mechanism at the site is

biodegradation. Other attenuation mechanisms include sorption, volatilization, dispersion, and

abiotic degradation.

The historic presence of low levels of dissolved oxygen indicates that anaerobic biodegradation of

the petroleum hydrocarbons may be the primary remediation process occurring in the subsurface.

This is generally confirmed by the analysis of groundwater trends as discussed in Section 3.5.2.
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5.2.3 Mechanical Oil Skimmer

Mechanical removal of separate phase hydrocarbons floating on groundwater was considered as a

potential remediation option. This technology would involve the installation and operation of a

PetroXractor@ or similar mechanical oil skinming device into selected goundwater monitoring

wells to remove floating SPH. Once the floating SPH is removed from the well, it is gravity fed into

a hazardous waste drum or similar container until processed for disposal. This technology has a

proven track record of removing SPH and dense nonaqueous phase liquid (DNAPL) contaminants,

but a poor track record of achieving complete groundwater remediation. Based in the information

provided in the product specification brochure for the PetroXractor€t, the use ofthis technology can

remove up to three gallons of SPH per hour ifinstalled in a 4" monitoring well using a 2" poly belt.

Although continuous mechanical removal of SPH by itselfis not an atffactive remedial alternative, in

cor{unction with natural attenuation, mechanical SPH removal from MW-1 may provide reductions

of SPH and dissolved COCs beneath the source area. In addition, the natural attenuation process

may be enhanced as a result of decreasing the floating SPH in the capillary fringe under the source

area allowing microorganisrns to grow.

Given the potential for effective SPH removal, short time frame required for operation, and minimum

to moderate capital costs for installation and operation of a skimmer syster4 mechanical removal is

considered one ofthe most attractive groundwater remefiation alternatives.

6.0 GROUNDWATER SAMPLING AND ANALYSIS

Delta recommends the collection of intrinsic bioremediation data for the following parameters;

ferrous iron, total alkalinity, nitrate, sulfate, dissolved oxygen, and redox potential. The

bioremediation parameter data will be used to evaluate the effectiveness of natural attenuation at the

site.

Delta also recommends that all groundwater sample analyses for TPH as diesel and fuel oxygenates

be reduced in wells where concentrations are not detected above laboratory reporting limits.
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7.0 CONCLUSIONS/RECOMMENDATIONS

Based on the information available to Delta to date, the following conclusions are presented:

The vertical extent of the plume appears to be conlined to a perched zone between l0 and

40 feet bsg.

The source of SPH appears to be the subsurface soil in the vicinity of the UST basin. To

remove the SPH in MW-l, it is proposed that an active mechanical oil skimrne( oil be

installed and operated in MW-l for a period of four quarters.

Groundwater flow direction is towards the north and northeast.

Groundwater sample analytical results for monitoring wells MW-l, MW-3, MW4 and

MW4 as well as depths to groundwater indicate that dissolved petroleum hydrocarbons are

increasing with increased groundwater elevation. This indicates that residual petroleum

hydrocarbons may still impact the soil in the vicinity ofthe former UST basin.

We recommend that the carbon absorption treatment system installed on the water supply

well remain in use.

Following the removal of SPH by the mechanical oil skimmer, it is recommended that the

site be re-evaluated for a "Low Risk" groundwater case closure using RBCA.

9.0 LIMITATIONS

The interpretations contained in this (epori represent our professional opinions and are based, in part,

on information supplied by the client. These opinions are based on currently available information

and are arrived at in accordance with currently accepted hydrogeologic and engineering pmctices at

this time and location. Other than this, no warranty is implied or intended.
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APPENDIX A

Alameda County Health Care Services Letter Dated October 29, 2002



RO000018s

Actober 29,2002

Mr. Karen Streich
Chevron
P.O. Box 6004
San Ramon, CA 94583

eva chu
Hazardous Materials Specialist

email: Ben Heningburg, Detta Environmental

chevrontIacy-15

Mr. Ardavan Onsori
29310 Union City Btvd
Union City, CA 94587

RE: Feasiblllty Study for Chewon 9-7127 at l-5g0 and Grant Line Rd Tracy, CA

Dear Ms. Streich and Mr. Onsori:

ln February 2002,. I requested that a Remediat Action plan (RAp) be submltted for the
above referenced site. Please let me ctarify that the nqp inoutd evaluate several
technically and economically feasible methods to remediate soil and groundwater, and
witt adequatety protect human health and safety, the environment, eliminate nuisance
conditions, and protect water resources. of the technicat methodi evatuated, the RAp
shall. detait the cteanup attemative you plan to imptement at the site. The Rlip should
also propose verification monltoring to donfirm completion and or effectiveness of
cleanup at the site.

lhg lequired RAP is due within 4s days of the date of this letter, or by December 20,
2002. lf you have any questions, I can be reached at (5i0) 567 -6762.'
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Table 2
Soll Analyticat Data

Total Petroloum Hydroca6ons
(fPH as GasolinE and BTB( Compounds)

Former Chsvron U.S.A. Se|vlce Station 9-7127' 
Highway l-5& at Grant Llne Road

Tracy, Califomla

Boflng
Numb€r

Samde
Oat€

Sampl6
Depth
(fset)

TPH as
Gasollne

(ppm)
Benzene
(ppm)

Tduene
(ppml

EthylbenzenE Xyen€s
(ppm) (ppm)

8.1

MW-1

12/o9/92

12lM/e2

7
12.5
17.5
21.5

19
24
29
30.5
38.5

ND
4.0

ND
ND

ND
2,m0
8,100

ND
. .ND

ND
ND
ND
ND

ND
<5,0'.
21

NO
ND

ND
ND

0.014
0.013

0.0055
79

560
ND

0.013

ND
ND
ND
NO

NO
30

150
ND
ND

ND
0.015
0.025
0.018

0.0079
200
840
ND

0.0?4

Detectkm llmlts: 1 . 0 0.005 0.005 0.005 0.005

ppm - Parts per milllon
ND = Not detected
r Elevated method r€portlng limit,

3250401/FEPORT March 22, 1993



TaHo I
Soll Analytlcal Date

Total Petrdeum HYdrocarbona
OPH as Gasollno aftd BTEX Compounds)

Former Chwron U.S.A. Service otaffon 97127
lnterstetg 59, at Grant Llne Road

Tncy, Caltfornb

Sample
Depth
(fe6t)

TPH a8
Gasollne Benzene

(ppm) (pprn)
Toluone Ethylbenzene XYen€s
Gpm) (Ppm) (PPm)

ppm - Pans per m$lion
ND = Not detected
N/A * Not appllcable

325O4O4AVELUNST
Oocember 3, 1993



T.blr 1
SoilAn lyticrl Drh

Tohl P.trolrum Hydroc€rboE
GPPH as Grsollm rnd BTEX CorDourds)

Fornqr Ch€vmn U.S"A" Sdvicr ShUm 97107
Grut Ljnc Ro# !t Int.trsbt S€O

Trary, C.lllblf|b

Data - Gaiolln. BerElna Tolurtrc b.tPcnr )(yl.ne3

't 4.5
4,5

turw-7 10.5 l0/24i95
14.5
24.5

MW€ 24.5 10e5/95
zt.5

ND
NO

NO
NO
ND

NO
ND

ND ND ND
ND NO ND

ND NO ND
NO NO NO
ND ND ND

NO NO NO
NO NO NO
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Cumulative Groundwater Anal)'tical Results
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Table 'l

Groundwrter ElEvation DatN

Former Chevron U.S.A Sewice Stalion 9-7127
Highway l€80 at Grant Lin6 Road

Tracy, Califomh

W€ll
Number

Wetl
$amde Berwtlon
Date (feel}

Depth to Grourdwater
Water Eletretion

(feet, TOC) (fee0

MW-l

MW-2

MW-3

12/2a/92

12/28/92

12/2s/92

329.18

327.22

329.26

30.78r

28.59

30.@

2g9.Gt*

298.63

as,&,57

TOC = Top ot caslng
' Separate-phase hydrocarbons (1.67 feet) were report€d; l€vel measured

reprssents the top of liquid.
Elevatlons relattuo to bsnch rnark 4Zl-B at 309.20 feet, USC & GS datum.

3250401 /REPORT March 22, 19Sl



Table 3
Groundweter An!lYlical Data
Total Peiroleum HYdrocarbons

flPH as Gasollne ard BTEX Compounds)

FormEr Chwron U.S.A. SeMce Station 9'7t27
Hlghway 168{, at Grant ljne Road

Tracy, Calilornla

Wdl
Number

TPH as
samplo Gasoline Benzene

Date (ppO) (ppb)
Toluene

(ppb)
Ethylbemene Xyenes

(ppb) Gpb)

MW-2

MW{

E/?A/92

12/28/C2

NO

19,000

ND

8,900

ND

tltnj

ND

380

0.6*

720

D€tectlon Umits: 50 0.4 0.3 0.3 0.4

ppb = Pans per billion
ND = Not detected at or abo\re limit of delectlon
* The trip blank (fB-1) also contained detectable xyleri6s at 0.9 ppb.

3250rO1 /REPORT March 22, 1993



Tabla 1
Waler Well Analytlcsl Oatt

Total Potroleum Hydrocarbons
(fPH as Gasollne atd BTEX Compoun&)

Former Chanon U.S.A SErvlce Statlon 9-7127' Hlghway l€80 at Grant Un€ Road
Tracy, Calilomla

Xylenes
(ppb)

Ethybs|uEn€
(ppb)

Toluene
(ppb)

Benzone
(ppb)

TPH as
Gasoline

Gpb)
SamdE

Dat€

12/10/92
01/07ls
01/u.ls?
01/2e/8
02/s4r,8
02/12/s3
o2/Is/s3
02/26/s
03/o418
03111/8
03/1s/s3
03/2"5/8
o4lo1/s3
04lo8/s
u/15/8
04/23/8
o4/E/s3
os/o7 /e?
05/13/s
6/2olss
6/21/s3
06/04/s3
06/11/e3
06/18rl93
oEl24lSa
07lol /s3
oryogls
07/16/s
oTla/93
07 /25/93
oe/o5/93

ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
Nq
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NO
ND
ND
ND
ND
ND
ND
ND. .ND

0.8
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND'"fip
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
3

ND
ND
ND
ND
ll-b
ND
ND
NO
NO
ND
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND

NO
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

ND
ND
ND
2

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
NO
NO
ND
ND

November 22, l9g33250{2/[A8LE1



T | (contlnued)
Watsr Anrlyllcal Dttt

fiPH es
To,tal um Hydroca6o{E

and BTEX Compounds|

Former U.S-A" Seillco Sbdon 9-7127
Hlghway at Grant Une Road

, Calllomla

TPH as
Sample Gasollne

DatE (ppb)
Toluene Ethylbemene Xylenes

(ppb) (ppb) (ppb)

ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

08/12ls
08/1e/s
08/26/s3
oe/M/s3
oe/o9/9it
os/1u9ts
@123/8
1O/O1/s
1O/O7ls
10llslgts
10/21lw
filals
11/ffi/s3
1r /12/s3

ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND

ND
ND
ND
ND
ND
ND
ND
No
ND
ND
ND
ND
ND
ND

ppb = Parts per b|llon
ND - t1s! 6s1*L6 at or abo/e llmh
r The trlp blank 0B-1) also

3250.102lrABLEl November 22, 1993



Table 2' 
Groundwrter Anslyllcel Dstr
Total Potrdaum Hydrocarbong

(TFH as Gasoltn€ and BTD( Compounds)

Former Chevron U.S-A. Sewlco Statlon 9-7127
lrterstate 580 at Grant Lln€ Road

Tracy, Callfornh

Eodng Date
Number samded

TPH as
GasdlnE BemEne

(ppb) (ppb)
Toluene

(ppb)

;

Ethybenzsne Xylenes
(ppb) (ppb)

(Grab
Sample)
MW4/B-2

B-3

(Crab
Sample)
MW€/8.4

1vtw4

lvlw€

05 /21 lS3

os/21/93

05/25/98

05/25/e3

o5/%le3

ND

96

ND

300

NO

12

ND

56

ND

, 0.5

NO

t0

ND

ND

ND

ND

0.8

ND

1

ND

0.9

3

ND

Detecdon Llmlls: 50 0.5 0.5 0.5 0.5

ppb
ND

= Pads per billlon
- Not detected at or abo\/B lltnit of detectlon.

32s0404AVELUNST Oecember 3, 1993



TaH! 2
Ground$'rtcr Elcv.tlon rnd Andylic.l Dita

Totsl P.lloleun llyd.ocarbon3
CrPPH as Gaeolln. and BTEX Compounds)

Fom.r Ch6/iur U-S.A, S.wicc Shtlon 97127
Grd{ Lin. Ro.d.t IntlFLtr 5

Tncy, Cdlomb

Wdl thL Elcrl.uon WEt r Eb€Uon G.tolin. Bslrcnc ToluGnG b.nzanc Xy'ln.t

r,/fw-7 1fi2t95 313.36 14.15 89.21 NO NO ND NO NO

- Mcan rca Lv.l
' Top ot casing
: P.rts p.r hlion
' Not d.tr.trd

325OO4I B\TABLE2.XLS!TABLE2 January 25. 1 996
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APPENDIX I)

Soil Boring Logs and Well Construction Details
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Flll . SILTY SAND, lighl brown, Nosc

Fill - SILTy CLAY wih angular gravel gr6etEr than
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PACIFIC ENVIRONMENTAL GROUP, INC.

r,5
PRoJECT NO. 325-04.01
LOGGEDBY: RWNT
DFILLER: GREAT SIERRA
DRILLING METHOO: AIR ROTARY
SAMPUNE METHOD: DRY CORE
CASING TYPE: s.fi 40 PVC
SLOTSIZE: 0.020'
GMVEL PACK: #2-116 Loflesla.

DATE DR||-LED: 12-8-92
LOCATION: Orant Une Road
HOLE 0IAMETER: 10'
HOLE DEPTH: 39.5'
WELL DIAMETER: 4'
WELLDEPTH:38'
CASING STICKUP: *2.3

L]THOLOGY / REMARKS

CLAYEY SAND - FILL: da* grayish brown; low to
modBrale plasticyi 4o'h dayi 15% silt; 45% line to
medium sard; weak subanguler blocky; minor
angular gravsl fragm€nlsi loos€; fto produc'l odor.

CI-AYEY GRAVEL lo CLAYEY SAND - FILL: dad<
gra)r; 60% day; 1O% silt 3$?/o medium to coa6e
sand wilh t' angular grav€l frag.n€nls
thrcughoul; mlnor iron oxid6 Etaining and callche;
madum densei weak produci odor.

CLAYEY SAND: dark gre€nish gray; low io medium
plasticilf 50% clay; 15% silt; 35% medium to coaGe'sand; grenutafi loose lextur€i paleosol odor; no
produc{ odor.

SILTY GRAVEL: silica cemented 114 - 1 114"
diametEr rounded qugrle pebbl€s: poor cor€
r€clvery,

SANDSTONE - (NeroV Formation): v€ry dark greenish
bmwn;80-90% medium quartr, feldspar and malic
.mineral gralns subroundgd wilh 1G2O% coars€
rounded 1/4 - 1'diameter conglomeratlc P€bblesi
mlnor mica; local l/il' bandol whll€ alt€red {eldsPar
dch zone perp€ndioular TCA| san&tone is granular;
poorly so.ted and is de.ived from ht€rmediale volcanic
rocl€ (and€sit€); low hardness; no produc{ odor'
@19': woak product odor increasing to strong product

odor at 23'.
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See Page One

PACIFIC ENVIRONMENTAL GROUP, INC. lweu- uw-r
IPAGE 2 OF ?

PBOJECT NO,
LOGGED BY:
DRILLER:
DRILLING METT
SAMPLINO MSI
CASINGTYPE:
SLOTSIZE:
GRAVEL PACK:

325-04.01 CLIENT:
DATE DRILL
LOCATIOI{:

IOD: HOLE DIAMI
HOD: HOLEDEPTI

WELL DIAME
WELL DEPTI
CASING STII

ED:

lTER:
{:
lTER:
{:
]KUP:

. WELL
COMPLETION
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LITHOLOGY /REMARKS
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41 :
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43 :

44 -

t
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SS SANDSTONE (Neroly Formation): conlinued

@?3'i ilt altered epidoliz€d trein at 35" TCr\
lrcdzonlal pading coinmoni v€ry strong product odor
at 25 and continuos wilh depth.

@29': beddng dt 80'TCA,

@31': aloderete prodrtct odor; equilranuhr sandslone.

@34: poor core r€covery du€ to saturElion of
sandston€i weak produc{ odor.

@30': 5' bed of subrounded conglomerale pebbles
from 1/4' to 2' dlamster; no product odor.

@39': l mm wid€ cftloril€ velnlels at 12' TCA.

BOTTOM OF BORING AT 39.5'
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LOCATION MAP PAC|FTC ENVTRONMENTAL GROUn lNC. BORING NO.&l
POE10Fr

CLIENT: CHEVFON.
OATEDRILLEDI 12.+92
LOCATION: Granl Line Road
HOLE DIAMETEF: 6'
HOLE DEPTH| 22.
WELL DIAMETEH: I.IA
WELLDEPTH: NA
CASING STICKUF.; 

't.|A

PROTECT NO. 325-04.01
LOGGED BY: RW}IT
DRILLEB: GBEATSIERHA
ORILLING MEfHoo: AIR ROTARY
SAMPLING METHOD: DRY coBE
OASINGTYPE; NA
SLOT SIZE: NA
GMVELPACK: }{A152t.6 

'172.9 
29.18

WELL
COMPLENON
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LITHOLOGY / REMARKS
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SAND - FILL: vadable color lrom ye[ow.to dar*
yelowlsh brown; no plasticity; 15% claf; 15% sllt;70%
line to m6dum sand; subround€d: minor wood
fragmonB; local rooted peds of gray clay; krose; oo

. prcdrd odor.
lslLTf SAND - FILL: br6wn; low plasllclty; 15% olay;

25% siq 60% fine to nedum eand; loosei
eubrounded gravel to 1r2' dafiet€rl no Froducl
odor.

CLAYEY SAND - FILL: low Plaslidly; daft grayish
broWn; gde/o day; 1 5-20% silt 5G55% fina to

' medum sand; abundanl angular to 1'1f2' dlameter
gravel lragments; tto produc'l odor.

CLAY - FILL: v€ry datt g'6y'tsh biown; low plaslicity;
subengular conglomarauc p€bblos in datk gray
sandy day matix; 60% day; 20% silq e0?6 tin€ to
coarse sand; sllty lexfure; angul€r coars€ sand
lragmonts lhroughout: rare lron oxid€ blebs: softi
no produd odor,

SILTY $AND - FILL: graylitr green; no to low
plastirity; 15% siltilolc day:75% medlum to ooarEe
iand; subtound€d coalse sand pebHe$ loosa; slight
producl odor.

'SAND$IONE (Neroly Fomation): variable colot
from white to very dark gray broYrn; 10% clay;1o%
silti 80% medum quatt and wsah€r€d mafb
minerals and iron oxlde altertd f€ldspars,
subangulari abundant to 1t2' dastio frsgments;
weak lractudng; inkagtanular porosity; hard; no to
weak product odor.
@19 : vory da* g.ayi 10/c linas; 90% lin€ lo .nodrum-sanU; 

subangualr granular sucrosic t€xtur€; woak.
tractudng and attEratlon; denit: no lo wsak pfoducl
dot

@z0:.beddng al Z'TCA..
@2?: modetaie producl odor.

BOTTOM OF BORINO AT 22'





See Page One

PACIFIC ENVIRONMENTAL GROUP, INC. WELL lrrw"2
PAGE 2 OF 2

PFOJECT NO, 3?5-04.01
LOGGED BY:
DRILLER:
DRILLING METHOD:
SAMPLING METHOD:
CASING TYPE:
SLOTSIZE:
GRAVEL PAGK:

CLIENT:
DATE DRILLED:
LOCATION:
HOLE DIAMETER:
HOLE DEPTH:
WELL DIAMETER:
WELL DEPTH:
CASING STICKUP:

WELL
COMPLETION
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LITHOLOGY / REMARKS
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35:
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40 :

41 :
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43 -

ul

ss SANDSTONE (Neroly Formaiionl: contlnued

@25-26': sandy dayston€i brown to dark brorwt;
line sandy texture; hotizonlel plaly fraclurlog; rere
mineral grain solution cavilios; moderate hardness;
no produc,i odof.

@27.5': pafling common at 80' TOA.
@28.5€9.E: sandy claystona; brorvn to dark brown;

tine sandy lextur€; horizontal platy fracturing; rar€
mineral grain solution cavilles; moderale hardness;
no product odor.

@31.5':.b€dding al 75' TCA.

@33.3-34': brecdatgd clayslone as desoribed abovE;
rare biolit6; moderate hardnass; crushed fracluring;
no produc{ oodor.

@34-gA: NeroV Format'on: iniense perting al 76'TCA.

@36-36.2: br€cciated c{aystone as describod above;
rar€ biolite; moderate hardnessi crushed frac-turing;
no producl oodor.

BOTTOM OF BORING AT 37
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PACIFIC ENVIRONMEI{TAL GROUP, INC.

220.3 242.3

PFOJECT NO. 325-04.01
LOGGEDEY: RWNT
DFILLER: GREAT SIERRA
ORILLING METHOD: AIH ROTARY
SAMPLING METHOD: DRY CORE
C,4S]NG TYPE; Sch 40 PVC
SLOTSIZE: 0.020'
GRAVEL PACK: {12-116 Loneslar

CLIENT: CHEVRON
DATE DRILLED: 12.IG92
LOCATION: Grant Line Road
HOLE DIAMETER: 8'
HOLE OEPTH: 40'
WELL DIAMETER: 2'
WELL DEPTH: 37,5'
CASING STICKUP: '2.3

LITHOLOGY / REMARKS

CLAYEY SAND - FILL: moderats plaslicity; 50e6 day;
10% silti 40% line lo medium sand; occasional lo 3'
angular lithio fragments lhroughoul; minor rools;
sotl; no produc{ odor,
@ l': 34' asphalt laXet

CLAY - FILL: yellowish btown; medium
plasticlty; 65% day; 1070 silt; 25% fine lo medium
sand; subangular btocky pedsi calcium caitonslo
afid iron orid6 blebs and lrac'turo flls; In part littilied
with {ow hardnessi minor roundod to 1' pebbles;

-rare manganese oxide; stff; no producl odor.

SAND (Neroly Formalion): black; <15% finesi 85o/.
lin6 lo m€dlum. subangular, volcanically d€riwd
sandi poorly graded; massive; w€alhered leldspar
grains; weakly oxidizedi poor recovEry; Ioos€; no
produci odor.

CONGLOMERATIC SANDSTONE {Nsroly Formaiion):
mat ix as sand above, bul lltrtlfled in parti subrounded
pebbles to 2'diameler; minor calcium caroonal€ and
iron oxldE around p€bble €dgesi intens€ frsc'tudng;
as strong iron.oxlde alleration lhroughout maldx from
16-17 and 20-21'.

@17-18': round€d 2'diamet€r psbblos recoveredi no
sand malrix.

@21': see n€xt page.
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See Page One

PACIF|C ENVTBONMENTAL GROUP, tNC. WELL MW-3
PAGE E OF 2

PROJECT NO. 325.fi.01
LOGGED BY:
DRILLEF:
DRILLING METHOO:
SAMPLING METHOD:
CASIIIG TYPE:
SLOTSIZE:
GFAVEL PACK:

CLIENT:
DATE DRILLED:
LOCATION:
HOTE DIAMETER:
HOLE DEPTH:
WELL DIAMETER:
WELLDEPTH:
CA$ING STICKUP:

WELL
COMPLETION
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L]THOLOGY / REMAFKS

z
Ut

-

_vr
_

:

-
..-.,1

-i

l-l

)
l

:

2

3

I

I

Dp

Op

Mst-l
Dp

1 6

0

2

0

0

:

.

:

I
I-1

23

24

25

26

27

28

29

30

31

32

33

u I
I'1
'1

j

i

35

36

37

38 -l

i'1
-1

I.l

I

39

40

41

42

43

44

E

s

, t

I

ss SANDSTONE (N€roly Formalion!: black; 90%
subangular quartz and weather€d malic rnlneralsi minor
leldspar grains line lo medium grainedi 10% fines;
sucfoslc le{ure; hornogeneousi mod€rate
lo intense lracturingi weakly w€alher€d; low hardnessi
no product odor,
@22-24'r slight day endched zone; briflle
subhorizonlal pErling.

@23.5': beddlng al 62' TCA wfth p€rpandcular fracture
runnhg al 77" TCA

@26': bedding at 7'TCA $/ith slmilar hlgh angle
frachrra perpendidjlar lo beddlng at 25'TCA;
increased hardness du6 to cem€ntation; parting
common along bedding planes at 75' and 8il' TCA'

@30': slight producl odor.

@36': bedding at 55'TCA.

@38': high angle fractures at 30' TCA and 11' TCA.

BOTTOM OF BORING AT 40'

SLOUGH



LOCATION MAP

Grent Une Rosd

PACIFIC ENVIBONMENTAL GROUP' INC. W€LL NO. MW-44-2
PAGE 1 OF 1

CLIENT: Chevron
DATE ORILLED: 5.21.93
LOCATION: Grant Line Road
HOLE DIAMETER: 8 78.
HOLE.DEPTH: 37
WELL DIAMETEF: 2'
WELLDEPTH:37'
CASING STICKUP: 3'

PROJECT NO. 325-04.04
LOGGED 8Y: AFW
DRTLLER: Greal Slena
DBILLING METHOD: AIR
SAMPLINGMETHOD: CoRE
CASING TYPE; Sdr 40 PVC
SLOT SIZE: 0.020'
GRAVEL PACK: 2 X 12 SANd

WELL
COMPLETION
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LITHOLOGY / REIViARKS
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I
t
I
I
t :

aa lio*oaro*E (Nerolv Formati<
I lo mEdium sand; subanguler I
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'wni 30-40% ftnes:
;e; no product odor.

)n): olivs green >90% line
luartz. lithio lragments, and
rroducl odor.
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@30': as above; no Producl odor.



LOCATION MAP PACIFIC ENVIRONMENTAL GROUP' INC. BORING NO. 8.3
PAGE I OF I

PROJECT NO. 32s-04.04
LOGGEDEY: CJM
DRILLER: Great Siera
ORILLING METHOO: AIB
SAMPLINGMETHOO: CORE
CASINGTYPE: NA
SLOTSIZE: M
GRAVELPACK: NA

CLIENT: Chewon
DATE DRILLED: 5-21.S3
LOCATION: Grant Line Boad
HOLE DIAMETER: 94 mm
HOLE DEPTH: 25,
WELL DIAMETER: NA
WELL DEPTH: NA
CASING STICKUP: NA

WELL
COMPLETION

u t .
=z
TDtrs€o

o-

z

Eg
t -.- Egs

L
6-

lr
o

ul
o-
E
J
o' o

LITHOLOGY / REMARKS
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ss SANDSTONE (Neroly Formation): greeh; >65o/D coatse
sand; subangular; lithic fragmenls; moderate to hard
no producl odor.

@15': bluish/greon; 90% medlum lo line sand; quadz;
no lithic fragmenls; iroderate lo hard, no Product odor.

BOTTOM OF BONING 25'

: : -



Glant Llne Road

PACIHE ENVIRONMENTAL GROUP, INC. WELL NO. MW.5r8-4
PAG6 I OF 1

PROJECTNO. 325-04.
LOGGEOBY: CJM
ORILLER: Gr€at Siena
DFILUNG METHOD: r'
SAMPLING METHOD:
CA$INGTYPE: Sch40
SLOT SIZE: 0,020'
GHAVELPACK: 2X 1,

04

. lF t

CORE
PVC

ISAND

CLIENT: Che
DATE DRILLI
LOCATION: I
HOLE DIAME
HOLE DEPTI
WEIL DIAME
WELL OEPT}
CASING STIC

vron
:D: 5-25-93
lranl Line Road
TER: 87/8"
li 25'
TER: 2'
| 25'
;KUP: $
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LMHOLOGY / REMARKS
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ss SANDSTONE: greenish brown; 90% coarsb sandi lilhio
fragmenls; no produc't odor,

@10';:graylsh browni 9O7o co€rs€ to- medium sandi
subroundedto subangular; llthlc hagmenls; hatd io
very hard; no product odor.

BOTTOM OF BORING 25'
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PACIFIC ENVIRONMENTAL GROUP, INC. WELL NO. MW6
PAGE 1 OF 1

PROJECTNO. 325-004.18
LOGGED BY: MOTO
DRILLEFI: ALL TERRAIN
DRILLING METHOD: AIR ROTARY
SAMPLING METHOD: CORE
CASING TYPE: SCH 40 PVC
SLOT SIZE: 0.020"
SAND PACK: 2 X 12 SAND

T-
CLIENTI CHEVRoN
DATE DRILLED: 10-27-95
LOCATION: Granl Une Road
HOLE DIAMETER: €.5'
HOLE DEPTH: 30'
WELL DIAMETEH: 2,
WELL DEPTH: 30'
CASING STICKUP: NA

WELL
COMPLEIION
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LITHOLOGY / REMARKS
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TOPSOIL

SANDSTONE (N6roly Formation); graf 15% finesi 45%
tlne to coarsar sand; 407o subangularlo subrounded
gravel to 1' dlamete[ hard; no product odor.
@&12': altemating 1' beds ol sandstone and
conglomeratio lenseg; scour marks: no product odor.

@ l3-14'; coareens downward.

@ I 8-e6': dark gray; I 5% fines; 85% flne to medium
sandi Bubengular quartz and w€atiered mafios;
altgmating crossbeds of msdium sand and coars€
sand; no poduct odor.

@26-30': predominatgly tine to medium.giained sand;
no Drodugt odor,

BOTTOM OF BORING AT 30'
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MW-7

LOCATION MAP PACIFIC ENVIRONMENTAL GROUP. INC. WELL NO, trlw-7
PAGE 1 OF I

PBOJECT NO.
LOGGED BY: I
DRILLEh: ALL'
DRILLING METI
SAMPLING ME]
CASING WPE:
SLOT SIZE; 0.0
SAND PACK: ?

325{04.18 CLIENT: Cl-
IOTO DATE DRILI
TERRAIN LOCATION:
IOD: AIR ROTARY HOLE DIAMI-HOD: CORE HOLE DEPT
SCH 40 PVC WELL DIAMI
?O' WELL DEPT
X 12 SAND CASING STI

IEVRON
,ED: 10-24-9s
Granl Line Road
:TER: 6.5'
H: 25
:TEH: 2.
H: 25'
CKUP: NA
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ALLUVIUM: topsoil

SANOY SILTSTONE (Neroly Formation): ollvei strongly
w€ath€tsd; verlical root holes to 1 cm common; no
product odor.

SANDSTONE (Neroly Formation); light gray lo olivs;
8570 fine lo medium grained sand; 1596 coarce sand;
very hard: no produot odor.
@ l 1': v€rticalar calcite velns to 1/2' diameler
6ommon; no product odor.

CONGLOMERAnC SANDSTONE (Neioly Fomation):
matrix as above; matrix is partially lithitiod subroundBd
pebbles to 2'diamete[ very hard; no product odor.

SANDSTONE (NEroly Formation): gralri 10% tine6;.
80% modium sand; 10% coarsg sand oommon; 6cour
marks; 1/4' thick l€nses ol ooars€ graln€d sand; w€ll
lithltied; no product odor.

BOTTOM OF BORING AT 25'
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PACIFIC ENVIRONMET'TTAL GROUP, INC. WELL NO. MW.8
PAGE I OF 1

PROJECTNO. I
LOGGED BY: M
DFIILLER: ALL l
DBILLING METI
SAMPLING MEI
CASING TYPE:
SLOT SIZE: o.0:
SAND PACKi 2

t25-004.1B CLIENT: Cl-
OTO DATE DRILI..ERHAIN LOCATION:
IOD; AIR ROTARY HOLE bI,AM
HoDr CALMOD/CORE HOLE DEPT
SCH 40 PVC WELL DI,AM
20' WELL DEPT
X 12 SAND CASING STI

IEVFqN
.ED: 1G24, 25,27-SS
Grant Line Road

ETER: 6.5"
H: 40
ETEB: 2"
H: 40
CKUP: NA
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SANDSTONE (Neroly Formation): dark gra$ 15% fhes:
85% fin€ to medium subangular 6and; wgathered
l€ldspa.si ma6sUe: weakly oxidized; well soft€d; no
oroduct odor-

@ lO: dad( bluish gray to black; no producl odor,

@ 17: light gray; 85oA fine to medium 6and; 15%
coalsg send; subround€d lo subangulac weakly
alterEd ieldsparB; massiv€; very hErd; no product
odor.

SANDY SILTSTONEi pinkiGh gray to bown; fine sandy
texlurs; occasional mlneral grain solut'ron cavlties;
massiv6; manganese oxlde common! moderate
hadrEss; no Droducl odor.

CONGLOMEHATIC SANDSJONE {Neroly Formation):
graylsh brown; l0% flnos: 15% fine to medlum sand;
75% rounded pebbles to 2' diameter; minor lron oxlde
stalnlng around pebble edg6s; hard; no producl od,or.

@30-39': roundBd pebbles to 2' diameter rocoveredi
no sand malrix.

@3$,f{l': conglomeratic sandstone; 10o/o lines; 15%
medium sand; 75% rounded pebbles lo 4'diemet€fi
pebblss as volcanicB and dndesite common; matdx is
strongly oxidized; hadi no pEduct odor.

BOTTOM OF BORING AT 40'
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