
I

Weiss Associates En v i tonm e ntal and Geo loo ic S e rvices

5500 Shellnound Strcet, Emetyville, CA 94608-2411 Fax: 510-547'5043 Phone: 510-450-6000

, Jv

COMPREHENSIVE SITE EVALUATION
AND PROPOSED FUTURE ACTION PLAN

at

Chevron Service Station 9-0020
1633 Harrison Street
Oakland, Galifornia

prepared for

Chevron U.S.A. Products Company
P.O. Box 5004

San Ramon, California 94583-0804

December 20" 1994

' ' : :

A Division of AguaTierra Associates Incorporated



weissAssociatasl/lA

Alison W. Watts
Senior Staff Geolosist

f r; iu': '  -

COMPREH ENSIVE SITE EVALUATION
AND

PROPOSED FUTURE ACTION PLAN

at
Chevron Seryice Station 9-0020

1633 Harrison Street
Oakland, California

prepared by

Weiss Associates
5500 Shellmound Street
Emerwille. CA 94608

Cynthia N. Okano
Staff Engineer

Weiss Associates' work for Chevron U.S.A. Products Company, P.O. Box 5004, San
Ramon, California, was conducted under my supervision. To the best of my knowledge, the
data contained herein are true and accurate and satisfr the specifie.d scope of work prescribed by
the client for this project. The data, findings, recommendations, specifications, or professional
opinions were prepared solely for the use of Chevron U.S.A. in accordance with generally
accepted professional engineering and geologic practice. We make no other warranty, either
expressed or implied, and are not responsible for the interpretation by others of these data.

James W. Carmody December 20, 1994
Certified Engineering Geologist
No. 1576

I.., l ir{::r,I"; '



i l .t ' f i;, r,,1i. ' ' ; '

CONTENTS

CONTENTS

SUMMARY

INTRODUCTION

SITE HISTORY

SITE SETTING
SITE INVESTIGATIONS
REMEDIAL ACTIONS

EVALUATION OF NON.ATTAINMENT AREA CRITERIA AND FUTURE ACTION PLAN

DISCUSSION OF NON-ATTAINMENT AREA CRJTERIA
FUTURE ACTION PLAN

CONCLUSIONS

REFERENCES

weissAssoc,tesl/lA

Page

t7

10

10
l f

ur

18

i !8, ! i , * t '



weissrssociares l/lA

APPENDICES

Appendix A. Figures

Site l,ocation Map - Former Chevron Service Station #9-0020
Vicinity Map - Former Chevron Service Station #9-0020
1988 Soil Vapor Survey - Concentratiors of Total Detected Hydrocarbons at Each Sample

Point at Chevron Service Station #9-0020, Oakland, Califomia
1989 Subsurface Investigation (N4W-1 through MW-8, B-4 through B-7)
Site l,ocation with ll4-Mtle Radius Well Canvas Area
1991 Additional Offsite Well Irstallation and Investigation (MW-1 through MW-13, B-A

through B-D)
1992 Excavation Sampling l,ocations
Wells Located Within One-Half Mile Radius of Former Chevron Service Station #90020
ERIIS Map
Potentiometric Surface Map (Septernber 7, 1994)

Appendix B.Tables

1988 Soil Vapor Survey - Concentrations of Hydrocarbon Constituents in Soil Vapor at
Chevron SS 9-0020

Analytic Results for Soil Samples (B-1 through 8-16)
Soil Analytical Results - Petroleum Hydrocarbors (MW-13, MW-14, B-A tlrough B-D)
Soil Analytical Results - Halogemted Volatile Organics (MW-14)
Soil Analytical Results - I-ow Boiling Hydrocarbons (1992 Excavation Sampling Results)
Analytic Rezults of Soil Samples Collected on November 11 and December 8, 1992 (MW-15

and MW-16)
Flow Totalizer Readings (Groundwater Treament System)
Groundwater Analytical Rezults (Groundwater Treatrnent System)
Historical Groundwater Analytical Results and Monitoring Data (MW-l $rough MW-16,

November 1988 ftrough September 1994)
Historical Groundwater Arnlytical Results for Halogemted Volatile Organics (MW-l through

MW-14, November 1988 tlrough June 1992)
Wells Located Wiftin One-Half Mile Radius of Former Chevron Service Station #90020
ERIIS Report: LUST and RCRIS Sites

Appendix C. Boring Logs

Appendix D. Contingency Plan



weissAssoc,tes)/lA

STJMMARY

The Chevron site at 1633 Harrison Street in Oakland. California is a former Chevron
service station. The station was abandoned in 1972 and all of the structures and underground
storage tanks were rernoved from the site. Subsequent subsurface investigations indicated the
presence of petroleum hydrocarbons in the subsurface and a ground water/soil vapor extraction
(SVE) system was installed in 1993. The site has been used as a parking lot since December, 1975.

Review of the site investigation data and arnlysis of the remediation system performance
shows that:

. The plume is containeil by natural processes, and no significant plume migration
occurs with or without ground waler extraction.' Samples collected from offsite wells
MW-15 and MW-16, located downgradient of the site, indicate that the plume has not
migrated significantly, either before or after activarion of the ground water extraction
system. rThe remnant hydrocarbon plume is restricted to the area between wells MW-
7 and MW-1S.

t The site has been rcmediated to the extent feasible: Well MW-7 is the only onsite
well where petroleum hydrocarbons have historically been detected in ground water
samples. The dewatering and SVE system, installed in wells MW-4 and MW-7 to
mitigate the impacted soils in the vicinity of MW-4 and MW-7, was shutdown after 6
months of operation due to low flow rates.

. All potential source area soils have been removed from the sdfe.' Hydrocarbon-
impacted soil in the shallow subsurface in the vicinity of well MW-4 was excavated
and approximately 150 cubic yards of soil was disposed of offsite.

Therefore, we submit that:

r The remaining hydrocarbons present at the site are contained in ttre vicinity of the site
and do not present a threat to human health or to the quality of the surrounding
aquifer.

o All economically and technically feasible measures have been taken to reduce the
contaminant plume.

Deparfinent of Environrrental Healttr {ACDEH)
systern, allow a gradual redu$ion in wblt Eanifthg

a non-attaioment area at this site.

Chavr4q r$qg€sJs that Alameda
4prove shutdown of fie rcrydial eribr

1t. , r  : i  . . - , t  l i  , l



INTRODUCTION

At the request of Cheuon, U.S.A (Chevron) Weiss Associates (WA) has prepared this site

evaluation for Chevron Service Station #9{0.20, located at 1633 Harrison Street, Oakland,

California. The objectives of this evaluation are to: l) Summarize all investigative and remedial

actions performed at the site to date; 2) evaluate whether the site meets the Regiornl Water Quality

Control Board-San Francisco Bay Region (RWQCB) criteria for establishment of a non-attainrnent

area; and 3) outline a recommended future action plan. The site-specific information presented in

this evaluation was compiled from the reports listed in the References Section of this report.

SITE HISTORY

SITE SETTING

The former service station is located at the southwest corner of the intersection of 17th and

Harrison Streets in Oakland, California. The site is located in a mixed retail, office, residential

and light industrial area of downtown Oakland. The aboveground structures of the former station,

including the pump island foundations, have been removed. According to Chevron records, the

service station facilities, including underground storage tanks and lines, were removed prior to

1972. The site has apparently been occupied and operated as a parking lot since Decembet 1, 1975.

The area is underlain by Quaternary marine and non-marine alluvial deposits consisting of

layers of sand and gravel interspersed with thick sections of sand and clay. The uppermost strata

in this area is the Merritt Sand, which underlies the site. The aquifers in the area are

predomirnntly unconfined. Ground water flow direction at the site is northeastward toward Lake

Merritt, a lagoon on the eastern edge of the San Francisco Bay. Lake Merritt and the tidal inlet

cormecting the lake to the Alameda Estuary are the nearest surface drainages to the site, with Lake

weissAssociares VIA
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Merritt located less than 1,500 ft east of the site. The surface elevation at the site is approximately

30 ft above mean sea level (msl).

SITE INVESTIGATIONS

1988 Soil Vapor Sumey: In January 1988, EA Engineering, Science, and Technology, Inc. of

Lafayette, California, perforrned a soil vapor survey at the site. Total volatile hydrocarbons were

detected in concenffations from I to 140 parts per million volume (ppmv) in22 soll vapor samples

collected from ll locations. Laboratory analysis indicated that the compounds detected in these

vapor samples were primarily low-boiling compounds (peaks eluting prior to benzene) which

appeared to be composed predominantly of a single polar compound, moot probably methanoL

Methanol is a common product of bacterial metabolism. The highest concenftation of the low-

boiling compound (140 ppmv) was found near the waste oil tank.

1988 Well Installation: In October 1988, Western Geologic Resources, Inc. (WGR) of San

Rafael, California installed onsite ground water monitoring wells MW-l (B-1), MW-2 (B-2) and

MW-3 (B-3) to a depth of approximately 30 feet below ground surface (bgs). Total fuel

hydrocarbons (TFH) were detected at 12 parts per million (ppm) in one soil sample collected at a

depth of 19 ft bgs from boring B-2. No TFH were detected in any other soil samples. No

aromatic hydrocarbons were detected in any soil samples. Neither TFH nor aromatic hydrocarbols

were detected in any of the ground water samples. However, the following halocarbons were

detected in ground water samples: carbon tetrachloride in MW-l (18 ppb), MW-2 (3 ppb) and

MW-3 (8 ppb); tetrachloroethylene (PCE) in MW-2 (34 ppb) and MW-3 (84 ppb);

trichloroethylene (TCE) in MW-2 (3 ppb) and MW-3 (3 ppb); trans-1-2-Dichloroethylene (1,2-

DCE) in MW-2 (10 ppb) and MW-3 (5 ppb). Summary tables of concentrations detected in soil

and ground water during this investigation are presented in Appendix B, and the boring logs for

wells MW-l, MW-2 and MW-3 are presented in Appendix C.

1989 Subsu$arc Investigation: Between April II and 19, 1989, WGR supervised the drilling of

nine soil borings (B-4 through B-12) to further assess the horizontal and vertical extent of

petroleum hydrocarbons and halocarbons in tJre subsurface. Five of the soil borings (B-8 through

Page 2
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B-12) were completed as ground water monitoring wells MW-4 through MW-8, respectively, to

depths between 26 and 33 feet. Borings B4 through B-7 were drilled to the top of the water table

to investigate the vadose zone along the upgradient property line. Hydrocarbon odors were noted

in soil samples from borings B-4, B-8, B-9, B-10, B-11 and B-12, most notably in the vadose zone

from 10 to 21 ft below ground surface (bgs) and just above first water, at about 21 ft bgs.

Total purgeable petroleum hydrocarbons, reported as diesel (TPH-D), were detected in

unsaturated soil samples from boring B-8/MW-4 and B-11/MW-7. TPH-C was detected at 600

ppm in soil samples collected from B-8/MW-4 at depths of 4.5 ft and 9.6 ft bgs. 1,1,1-

trichloroethane (TCA) was detected at 0.1 ppm in the soil sample collected from boring B-8/MW-4

at 9.6 ft bgs. Oil and grease were detected at 80 ppm in a saturated soil sample collected at 21 ft

bgs from boring B-9/MW-5. No hydrocarbons were detected in any other unsaturated soil

samples. Up to 50,000 ppm TPH-G were detected in saturated soil samples from boring B-

lllMw-7 at 23.5 ff. below grade. The sample collected from 21 ft bgs from B-9/MW-5 was also

analyzed for total chromium (Cr), zinc (Zn), cadmium (Cd), and total lead (Pb). None of these

metals were detected at concentrations exceeding the Total Threshold Limit Concentration (TTLC).

Ground water samples collected on April 23, 1989 from monitoring well MW-7, located

downgradient from the former underground fuel tanks, showed TPH-G at 8,400 ppb and berzene

at 100 ppb. No TPH-G was detected in the ground water samples collected from any other well.

Total oil and grease was detected at 3 ppm in ground water samples collected from monitoring

wells MW-7 and MW-8 but was not detected in any other well. Carbon tetrachloride was detected

from 2 ppb to 35 ppb in ground water samples collected from all of the monitoring wells, with the

highest concentration detected in the sample from well MW-4. Chloroform was detected at 7 ppb

to 11 ppb in samples from all of the monitoring wells, with the highest concentration detected in

the sample ftom well MW-4. PCE and 1,2-DCE were detected in ground water samples from

wells MW-2 (38 ppb and 10 ppb, respectively), MW-3 (110 ppb and 11 ppb, respectively), MW-5

(4 ppb and 2 ppb, respectively) and MW-8 (3 ppb and 4 ppb, respectively). TCE was detected in

samples from wells MW-2 and MW-3, both at a concenffation of 3 ppb. Cd was detected at 0.008

ppm in the ground wat€r sample collected from well MW-8. Cr was detected in samples from all

wells at low levels ranging from 0.005 ppm to 0.031 ppm. Pb was detected in samples from wells

weissAssociatos)/lA
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MW-l (0.018 ppm), MW-7 (0.18 ppm) and MW-9 (0.007 ppm). Zn was detected in samples from

all of the wells at concentrations ranging from 0 . 087 ppm to 7 . 5 ppm. Analytic results for soil and

ground water sampling are presented in Appendix B, and the boring logs for wells MW-4 through

MW-S are presented in Appendix C.

1990 Offsite Subsurfan Investigalion and Well Sumey: Frcm June 18 through 21, 1990, WGR

installed offsite ground water monitoring wells MW-9, MW-10, MW-ll and MW-12 to a

maximum depth of 29.5 ft bgs, cross- and downgradient from the Chevron site. No TPH-G,

benzene, toluene, ethylbenzene and total xylenes (BTEX) or halocarbons were detected in any of

the soil samples collected and analyzed from borings B-13 through 8-16. TPH-G and BTEX were

detected at 5,700 ppb and 47 ppb, respectively, in ground water samples collected from MW-9

only, located downgradient from the site. Halocarbons, including carbon tetrachloride,

chloroform, PCE, TCE and 1,2-DCE, were detected in ground water samples collected from wells

MW-10, MW-l1 and MW-12 with a maximum concentration of 73 ppb PCE detected in samples

collected from MW-l 1, located cross-gradient from the site.

A search of registered wells within one-half mile of the site was conducted by the County

of Alameda Public Works Agency using their computer database. Ninety-six wells were located

within a one-half mile radius of the site. Most of these wells are monitoring or test wells. No

drinking water wells and only one irrigation well were identified. The irrigation well is located

more than one quarter of a mile southeast and cross gradient of the site. The locations of the wells

are illustrated in a site map presented in Appendix A and the owners, well locations and uses are

listed in tables presented in Appendix B.

1991 Additional Offsite Well Installation and Investigation.' On October 3, 1991, Pacific

Environmental Group, Inc. (PEG), installed downgradient ground water monitoring welf MW-13
c i  d ' - ' -q r '^{ { .a L-{ \T

to evaluate the extent of petroleum hydrocarbons in the ground water, and upgradie* monitoring

well MW-14 to investigate suspected sources of halogenated volatile organic compounds (HVOCs).

In addition, four soil borings (B-A through B-D) were drilled to assess the extent of hydrocarbons

in the subsurface in the vicinity of monitor well MW-7. Soil samples collected from the drill

cuttings were analyzed for TPH-G and BTEXI soil samples collected from MW-14 were also

weissAssoctates)/lA
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analyzed for HVOCs. No HVOCs, BTEX compounds or halocarbons were detected in soil

samples collected from wells MW-13 and MW-14. TPH-G at 120 ppm were detected in the 26 ft

depth soil sample from boring B-D. No HVOCs were detected in ground water samples collected

from MW-13 and low concentrations of HVOCs were detected in ground water samples collected

from all other monitor wells during the routine quarterly monitoring event on November 15, 1991.

TPH-G were detected in ground water samples collected from MW-4 (97 ppb), MW-7 (3,300

ppb), MW-9 (4,000 ppb) and MW-13 (3,100 ppb). Benzene was detected in ground water samples

collected from MW-7 (150 ppb), MW-9 (8.8 ppb) and MW-13 (68 ppb). Analytic results for soil

and ground water are presented in Appendix B and the boring logs for wells MW-13 and MW-14

are presented in Appendix C.

Upgmdient Source Investigation.' During the October 1991 investigation described above, PEG

also performed a reconnaissance of possible upgradient sources of HVOCS. ,H$hdrk Chaoctb, a

^ dry cleaning business locaEd apprdximately 60 ft upgradient of the former Ctrevron sotviee
\ ,.'

\nn,@ _ station" ivas identified in a prwiour WGR leport ss e ry98 so{]rce for carbon tetrschloride arrdv""^ .? \ -..
O--" ( otber halocarbon$detected in *re on- and offsite monitoring wells. According to the Oakland Fire- 

l^d/'
$' Marshalls' Office records, no permits are on file for an above or below-ground storage tank at

Hallmark Cleaners but it was mentioned that permits are required only for the storage of

flammable substances; carbon tetrachloride is not a flammable substance. The City of Oakland

Building Departrnent does not maintain records of storage tank installations. During a pre-field

site inspection on September 30, 1991, PEG personnel visited Hallmark Cleaners and spoke to an

employee of the business. It was determined that, presently, there are no above-ground storage

tanks, and the dry cleaning does not occur at the site.but that the clothes are sent to another

location to be cleaned.

Other businesses in the immediate vicinity which may use or store halocarbons include

printers, dry-cleaners, machine shops and manufacturers. A large number of printers are located

in the vicinity of the site, a knitwear manufacturer is located upgradient of the site, and various

automobile repair facilities are located nearby. The number of businesses in the immediate vicinity

upgradient of the site which may be potential sources of halogenated volatile organics appears to be

extensive.

g1{} l  i ,"n. Page 5
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1992 Excavation' Between January 7 and 22, 1992, PEG oversaw the excavation of 150 cubic

yards of soil from the vicinity of MW-4. Soil samples were collected from the excavation bottom

and sidewalls to detemine the final extent of the excavation. Over-excavation was performed as

necessary. Additionally, a 30-ft long trench extending 5 ft in depth was excavated across the area

of the former underground storage tanks to confirm that the tanks had been removed from the site.

No underground storage tanks were observed although construction debris, including piping and

concrete slabs, was found beneath the surface in the area of the former tants. Approximately 150

cubic yards of soil, including an estimated 27 cubic yards of discolored soil, were excavated and

disposed of offsite at an approved landfill. The excavations were backfilled widl compacted Class

II aggregate road base rock. Final excavation samples were analyzed for TPH-G, TPH-D and

BTEX. In addition, three excavation samples were analyzed for HVOCs. These constituents were

identified in only one sample collected from the southern sidewall at 8 ft bgs, where 310 ppm

TPH-G, 270 ppm TPH-D but no benzene were detected. Laboratory analysis indicated that the

TPH-D chromatogram was of a non-standard diesel pattern and may indicate the presence of

weathered gasoline. Diesel was never marketed at this site. Further excavation to the south was

precluded by the foundation of an adjacent building that paralleled the excavation sidewall to a

depth of about 10 ft. However, no hydrocarbons were detected in the 5 ft and 10 ft depth samples

collected from the southern sidewall. The final dimensions of the soil excavation were

approximately 2O ft by 12 ft by 14 ft deep. With the exception of the small area near the 8 ft depth

sample from the southern excavation sidewall, all hydrocarbon-affected soil in the viciniry of MW-

4 was removed.

7992 Evaluation of Chlorinated Hydrocarbon Distribution: In October 1992, Geraghty & Miller,

Inc. (GM) of Richmond, California, reviewed documents peftaining to the presence of chlorinated

hydrocarbons in the soil and ground water beneath the Chevron site. Their objective was to

determine if the data suggested that the chlorinated hydrocarbons detected in ground water beneath

the Chevron facility may have emanated from a source located hydraulically upgradient (west) of

the site. GM presented the following observations:

1) The highest chlorinated hydrocarbon concentrations in ground water were detected in
water samples collected from wells located along the upgradient property boundary.

llffi,i;!r';' Page 6
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2) 1,1,1-trichloroethane (TCA) is the orily chlorinated hydrocarbon detected in soil
samples collected at the site above the ground water table; the 9.6 ft depth sample
collected from boring B-8 (MW-4) contained 0.1 ppm TCA.

3) Chlorinated hydrocarbons, including TCA, were not detected in soil samples collected
after excavation of soil in the vicinity of boring B-8 (MW-4).

4) A number of potential sources of chlorinated hydrocarbons, e.g., dry-cleaning and
automotive businesses, have been identified upgradient of the site.

Based on these observations, GM concluded that the source of chlorinated hydrocarbons in

the ground water is probably located upgradient of the Chevron facility. In a letter from Jennifer

Eberle, Hazardous Materials Specialist, ACDEH, to Nancy Vukelich, Chevron U.S.A., dated

November 4. 1992. Ms. Eberle stated that the ACDEH acceDted this conclusion. The site weils

are therefore no longer sampled for HVOCs.

1992 Additional Environ nental Assessment and Well Installation: Between November 11 and

December 8, 1992, Groundwater Technology, Inc. (GTI) of Concord, California, installed offsite

ground water monitoring wells MW-15 and MW-16 to delineate the extent of the hydrocarbon

plume in the downgradient direction. No TPH-G or BTEX were detected in either soil or ground

water samples collected from these wells. Ground water samples were also collected from the

existing wells at this time. Benzene was detected only in monitor wells MW-7 (810 ppb), MW-9

(380 ppb) and MW-13 (1,400 ppb). TPH-G was detected in water samples collected from wells

Mw-7 (11,000 ppb), Mw-9 (9,900 ppb) and MW-13 (87,000).

A database file review by Environmental Risk Information and Imaging Services (ERIIS)

reported 67 leaking underground storage tanks (LUSTs) within a l-mile radius of the site.

According to the ERIIS map, illustrating the locations of Federai- and State-reported hazardous

waste and toxic chemical sites. there are five LUST sites within two blocks of the Chevron site.

The closest LUST site is at the Harrison Street Garage, 1432 Harrison Street, south of the Chevron

site. The ERIIS map also shows four facilities that have registered hazardous waste activities

under the Resource Conservation and Recovery Act.

799i Dewalering and Soil Vapor Extraction (SVE) System Installation.' In June 1993, GM

installed a dewatering system and a SVE remediation system in wells MW4 and MW-7 to mitigate

Page 7
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impacted soils in the vicinity of well MW-7 at approximately 22 ft below grade. GM began

operating the system in July 1993. During the initial system startup, it was determined that t]Ie

catalytic unit would not pass the initial startup criteria stated in the Bay Area Air Quality

Management District (BAAQMD) air permit. The very low flow rate of less than 4 cubic ft per

minute (cfm) and the rapid drop in concentrations caused an apparent destruction efficiency of less

than 90%, the minimum efficiency required by the air permit. The low flow rate necessitates the

dilution of the process air stream to bring the total flow up to approximately 35 scfrn. This

dilution of the influent is the cause of the apparent low destnrction efficiency. The treatment

system was shut off and discharge from the dewatering system ceased on December 12, 1993.

Discussion of Ground Water Sampling: Sixteen soil borings have been drilled onsite, eight of

which have been converted to ground water monitoring wells (MW-l through MW-8). Eight

additional monitoring wells have been installed offsite (MW-9 through MW-16). Ground water

samples have been collected and analyzed for petroleum hydrocarbons on a quarterly basis since

November of 1988. Data from this monitoring program indicate that:

Hydrocarbons are present in ground water in the northeast corner of the site,
extending offsite into Harrison Street, but do not appear to extend downgradient past
MW-15.

The chlorinated hydrocarbons detected in ground water apparently originate from an
unknown offsite source.

REMEDIAL ACTIONS

Excavation: The soil excavation program, as described above, removed as much of the

hydrocarbon-impacted soil in the vicinity of well MW-4 as possible. With the exception of a

nalTow zone at the southern sidewall, where a soil sample collected at a depth of 8 ft bgs contained

310 ppm TPH-G but no benzene, all hydrocarbon-affected soil in the vicinity of well MW-4 was

removed. No significant hydrocarbon concentrations were encountered in the unsaturated soil in

any other area of the site.

l )

2)
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Dewatering/SVE System Operalion.' As described above, an attempt to extract soil vapor from

wells MW-4 and MW-7 was made in July 1993. The very low flow rate of less than 4 cfm and the

rapid drop in concentrations caused an apparent destnrction efficiency of less than 9OTo, the

minimum efficiency required by initial startup air permit criteria. The dewatering system could

also only extract low ground water yields: between system startup on July 1, 1993 and December

12, 1993, only 462 gallons of hydrocarbon-impacted ground water were removed at pumping rates

ranging from 0.004 to 0.02 gallons per minute (gpm). The treafinent system was shut off and

dewatering system discharge ceased on December 12, 1993. Monthly ground water influent

sampling indicated that TPH-G concentrations dropped from 4,400 ppb on July 15, 1993 to 220

ppb on September 9, 1993. Although the pump was shut down for a month and a half between the

first and second sarlpling events, there was no significant increase in hydrocarbon concentration.

Hydrocarbon concentrations remained relatively unchanged during the third and fourth sampling

events. Ground water sampling results, average pumping rates, and influent concentrations for

each month of system operation are presented in Appendix B.

The efhctiveners of angmenting the existing SVE syst€in with additional wells has been

evahrgt€d. .However, it was determined that the low permeabtlity sedinents encountercd at the site

would still limit tbe effecdveness of fle extraeti@ system, and the linited benefit derived world

not justiry the additbnal cost.

weissAssociatesl/lA
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EVALUATION OF NON-ATTAINMEI{T AREA CRITERIA AND
FI]TTJRE ACTION PLAN

DISCUSSION OF NON-ATTAINMENT AREA CRITtsRIA

The distribution of the remaining hydrocarbons and the site hydrogeologic and chemical

conditions indicate that this site is a candidate for reduced action and establisbment of a non-

attainment area (NAA). In the following section, RWQCB Category I and II criteria for

establishment of a NAA are considered for determining the most appropriate combination of

cleanup and plume management options at the site to reasonably protect the beneficial uses of

ground wat€r and limit any potential human health and environmental risks.

Category I, criteion a. The Discharger has demowtrated (e.9. putnp tests, ground v)ater

manitoring, transport modeling) and will vertfy (e.g. ground water monitoing) that no signirtcant

pollution migration will occur due to hydrogeologic or chemical characteristics.

,,A.+9 Sile Hydrogeology.' The site is underlain by relatively homogeneous, stratified, low-to-high-
\,$\,:-.-

'.1.U - ,. , estimated permeability unconsolidated sedimenis, which appear to correlate between borings. ThF

H*@t\"dose zone is characrerized as having overall low-to-moderare-estimated permeauitijd *=*nt*
-J.5:r'gt-** 

n .16'r5composed of alternating silty sands and clayey sands. The first water-beadng zone appears to be
t , t -  L "  J  ' ?
\q unconfined hnd is composed of sand, with some interbedded silty sands. This zone is generally

ilJrt- as moderate-to-high estimated permeability. However, the low ground water flow

rates achieved by the extraction system in weli MW-7 indicate that the effective permeability may

be lower than estimated in the boring tog*. 6h. lower confining layer of the first water-bearing
\

zone consists of low-estimated permeability silty clays and silty sands encountered at the base of

manyof thegroundwatermonirorwe\& 31-51 
' 

,\ l+\Jy , W A"-'^ 
i : ol j '

) 
- 

:t[+{ :a".J,l G*D +-&o'(=tal"t"-)
Ground Water F'lnlt' Water levels in site wells have been measured since 1988 atp,rnd durine that

period, the interpreted ground water flow direction has b€en consistently tolhe east wift a gradient

of approxirnately 0.003 to 0.004 fvft. Compiled water level dara for MW-l through MW-16 are

{}g{A*J'"X' Page l0
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presented in the Historical Groundwater Analytical Results and Monitoring Data presented in

Appenilix B. The uppermost potentiometric surface lies approximately 19.5 to 21.5 ft bgs.

Plume Incation The hydrocarbon plume is located on the downgradient portion of the property

and has moved offsite into the intersection area of 17th and Harrison Streets. The plume does not

appear to extend upgradient to the west of MW-7, or downgradient to MW-15. The cross-gradient

extent of the plume is defined by wells MW-10 and MW-12.

Plume Stabitity: Hydrocarbons were detected in the vioinity of monitor well MW-7 approximately

four years before pumping began in July 1993. Hydrocarbons have probably been present at the site

since the underground storage tanks were removed in 1972. During this time, and possibly for some

unknown length of time prior to station demolition, hydrocarbons were present in the soil and

ground water at the site without any form of engineered hydraulic containment. Since only very low

concentrations of hydrocarbons have been detected in downgradient monitor wells MW-I5 and
rlT-

MW-16, the hydrocarbon plume is contained in the vicinity ofthe site. It appears, tjrerefore, that

onsite hydrocarbons afe prevented from migrating to these downgradient wells by natural attenuation

mechanisms, including sorption, dispersion, volatilization through the unsaturated zone, and,lor

chemical and biological degradation, and that the hydraulic containment provided by ground water

extraction is not necessary to prevent further migration of the plume.

A more detailed description of the hydrogeology and ground water chemistry at the site can

be found in the subsurface investigation reports (Western Geologic Resources, Inc., 1989 and

Pacific Environmental Group, Inc., 1992).

Category I, criterion b. Adequate Source Removal andlor isolation is mdertaken to limit fature

migration of pollutants to ground water.

Source Removal: No spill has ever been documented at the site, and the source for the

hydrocarbons detected in ground water has never been determined. The underground gasoline

storage tanks were removed prior to 1972. Hydrocarbon-impacted soil in the vicinity of monitor

well MW4 was excavated and approximately 150 cubic yards of soil was disposed of offsite.

a la{ lx1r ,$ . Page 11



1l : .1. : t i ' ! , , . , i . t '  ; i

Hydrocarbon-impacted soils were detected in well MW-7 in the capillary fringe, at a depth of

approximately 20 ft bgs.

Caegory I, ffiterion c. Dissolved phase cleanup is not cost-effective due to limited water qaaliry,

environmental and humnn health risks and separate phases have been or dre activeD being

rernediated.

Over 6 years of ground water analyses indicate that the plume in the vicinity of well MW-7

has not significantly migrated. In addition, the extent of water quality impacts at this site are

contained within the present well network and there is asphalt covering the entire area containing

hydrocarbons in soil or ground water, and ground water is not readily accessible from the surface.

Separate-phase hydrocarbons have never been found at this site. Since ground water is not a

source of drinking water and asphalt covers the entire site, environmental and human health risks

are negligible./ Because the source of hydrocarbons in ground water has been removed and the

hydrocarbon concentrations in ground water are conducive to natural biodegradation, additional

active remediation would not be a cost-effective remedial alterrntive at this site. The ground

water/soil vapor extraction system operated at the site has not retrieved significant hydrocarbons

from the subsurface, and continued operation of this system is uniikely to provide additional

benefit to ground water quality.

Category I, criterion d. -An acceptable plan is submitted and implemented for containing and

marnging the rermining humnn health, water quality and environmental risks, if any, posed by

residual soil and ground water pollution,

Our plan for containing and managing the remaining risks posed by residual hydrocarbons

at this site includes continued ground water monitoring for hydrocarbons within the plume for a

limited period of time and a contingency plan to be implemented if monitoring indicates significant

downgradient migration and/or increasing concentrations in the plume. The proposed schedule for

continued monitoring is presented in the Future Action Plan below.

weissAssociafes ]/lA
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As summarized in previous sections, extensive site characterization has been performed: 16

monitoring wells have been installed and over s4 years of sampling has been performed. A

dewatering/SVE system was installed in wells MW-4 and MW-7 in June 1993. Low flow rates

prevented the system to pass initial startup criteria as required by the air permit. The dewatering

system extracted ground water from wells MW4 and MW-7 for 6 months. During the 6 months

of system operation, influent sampling indicated that TPH-G concentrations dropped from 4,400

ppb in July 1993 to 220 ppb in September 1993. Although the pump was shut down for a month .

and a half between the first and second sampling events, there was no significant increase in

hydrocarbon concentrations. Hydrocarbons concentrations remained relatively unchanged during

the ttrird and fourth sampling events. Only 462 gallons of hydrocarbon-impacted ground water was

removed during the six months of operation. Pumping rates ranged from 0.004 to 0.02 gpm.

Categpry II, criterion b, Eround water pollutant concentrations have reached an aslmptotic level

(the mnss removed from the groundwater is no longer significant) using appropriate technology.

Due to very low flow rates, less than 500 gallons of water were removed from the

subsurface during six months, and soil vapor flow was insufficient to meet the permit requiremem

for the catalytic oxidizer. Continued extraction of either water or soil vapor would not retrieve

signif,rcant hydrocarbon mass.

Cnegarl II, cit*ion c. Best available technologies are not technically or economicalty feasible to

achieve further significant reduction in pollutant concentrations.

Monitoring data indicates that impacted ground water remains in the vicinity of the origirnl

source, and that engineered containnent is not necessary to prevent offsite migration. The stable

plume does not walrant the expense or uncertainty associated with any technologies to extract

hydrocarbons ftom impacted soil or ground water at dris site. Data collected at the sit€ indicates that

the remediation which has been oerformed at the site to date has removed as much of the

a l i i . i4 ,e ' I Page 13
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hydrocarbons as is technically and economically feasible.

effectively controlling and remediating the ground water plume.

have been oerformed at this site

Excavation: As discussed above, a portion of the site was excavated during excavatior/over-

excavation of hydrocarbon-impacted soil in the vicinity of monitor well MW-4.

Ground Waler/Soil Vapor Extraction.' Ground water extractiofl and treahnent combined with soil

vapor extraction and treatrnent is the most co[lmon and single most effective technology for

controlling and remediating ground water hydrocarbon plumes. Ground water/soil vapor

extraction is initially very effective at reducing plume mass and concentrations. However, it has

been demonstrated that hydrocarbon concentrations eventually approach "asymptotic" conditions,

apparently because the hydrocarbon mass extracted by the system is balanced by hydrocarbon

diffusion and desorption from low permeability materials in the plume. At this point, continued

extraction removes small additional quantities of hydrocarbon mass, but does little or nothing to

firrther reduce plume concentrations.

Review of the system performance data for this site shows very restricted air flow rates

obtained in the low permeability sediments. Flow rates observed upon startup of the SVE system

were less than 5 cfm, significantly lower than anticipated. Dewatering pumping rates at this site

ranged from 0.004 to 0.02 gpm. Dewatering system ground water arnlytic results indicate that

hydrocarbon concentrations declined significantly shortly after system startup, but did not continue

to decline.

Cdegory II, criterion d. An acceptable plan is submitted. and implemented for containing and

managing the remaining human health, water quality and environmental risks, if any, posed by

residual soil and pround water oollution.

As discussed under the Category I criteria, our plan for containing and marnging the

remaining risks posed by residual hydrocarbons at this site includes continued ground water

monitoring and a contingency plan.

wetssA6sociates)/lA

Furthermore, ratural processes are

The following remedial technologies
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FUTTJRE ACTION PLAN

Operation of the extraction system is costly, is ineffective due to low air and ground water

flow rates, and does not appear to be of benefit to ground water quality in the area. Chevron

proposes, therefore, to leave the extraction system shut off while carefully monitoring the ground

water at the site.

Currently nine wells are sampled each quarter: MW-l through MW-4, MW-9, MW-10,

MW-13, MW-15 and MW-16. Monitoring of wells MW-5, MW-6, MW-8, MW-l1, MW-12,

MW-14 has been suspended with the approval of the ACDEH. Wefl'MW-? cffiains atr extraction

systern, ard cannot be monitoredl Chevron proposes establishment of a non-attainment area

. / (NAA), and recommend the following monitoring schedule:
J€\ /\ -' \.1.."
\I^9 

u^l 
I l) Continue quarterly monitoring of wells MW-15 and MW-16 for one year, these two

Y)-, {''{1i \ wells will serve as "boundary wells" to monitor hydrocarbon concentrations
' 7- ^X \. downgradient of the proposed NAA.

rfg- "
\ z) Perform quarterly monitoring of wett(Mrlfi1i,.4p MW-13 for one year. These wells

will serve as " zuard wells" to ensure That-concentrations within the Dlume are not
increasing markedly.

3) After one year reduce the monitoring frequency of these wells to semi-arrual.

4) After one year, reduce the monitoring frequency to arurual. Continue annual
monitoring for two additional years to complete four years of monitoring after
establishment of the NAA.

5) After this period, if the contingency plan is not activated, Chevron plans to cease
monitorins.

t':H -L t.*:' Page 15
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Well ID
1995

1Q zQ 3Q 4Q
1996

1 Q 2Q 3Q 4Q
1997 & t988

rQ 2Q 3Q 4Q
MW-1
MW-2
MW-3
MW-4
MW-7
MW-9
MW-10
MW-13
MW-15
MW-16

::'

G&S
G&S
G&S

G&S

G&S
G&S
G&S

G&S

G&S
G&S
G&S

G&S

G&S
G&S
G&S

G&S

G&S
G&S
G&S

udaS

G&S
G&S
G&S

G&S

o"t
G&S
G&S

G&S = Gauging and

Proposed Monitoring and Sampling Schedule. Chevron Service Station #9-0O20

Contingcncy Plan: ,For each of these sampling points, "baseline" and "trigger" concentrations

have been defined. Should monitoring indicate that 'trigger" concentrations are met or exceeded

in any well for two consecutive monitoring periods, a contingerry plan for re-initiating groud

waoer extrarction and increasing motritoring will go futo effect, This plan will ensure drat

"baseline" concentrations are re-attained and maintained in all wells. Details of the contingency

plan are presented in Appendix D.
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CONCLUSIONS

Over six years of data collected at the site demonstrate the following points;

. Hydrocarbon concertations in ground water have remained essentially unchanged
over the past six years, and possibly over the past 20 years (the station was
demolished in 1972\:

}^
pydrocarbon correntrations decreased by two orders of megnilrderin well MW-7

kfur iaidaffin of gnfid water den'atering/extractiori activities.) However,
hydrocarbon concentrations in the well did not continue to decline, indicating that
asymptotic conditions may have been reached.

. Hydrocarbon-impacted soil has been removed from the site, and no other appropriate
or cost-effective technologies exist that might significantly accelerate cleanup of this
plume; and

. The plume is contained in the vicinity of the site and no significant plume migration
occurs with or without the dewatering/SvE system.

Based on the data summarized in this report, it is apparent that continued operation of the
existing remedial system will not provide any additional health or ground water quality benefits.

This site meets all the proposed RWQCB criteria for establishing a non-attafunnent area.
Setting the downgradient plume boundary as the point of compliance with maximum concentration
levels (MCLs) would allow the extraction system to remain off and natural processes to contain
and slowly degrade the plume. The proposed monitoring and contingency plan will ensure that the
risks posed by the residual plume are contained and managed.

Chevron requests that ACDEH and the RWQCB accept that drinking water standards
camot be attained at this site, and establish a non-attainment area around the remaining
hydrocarbon plume in the northeastern portion of the site. Chevron recommends discontinuing the
remediation system, as outlined above, while carefully monitoring the non-attafument area
boundary at downgradient wells MW-15 and MW-16 to ensure that the integrity of the offsite
aquifer is maintained.

Page 17
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TABLE L. Analyt ic Results for Soi l  Samples
Former chevron Service Stat ion 90020, Oakland'  CA

Sanple
ID

FC THF Benzene Toluene Xylenes E-Benzene

. l l -  L  -  3 .  u  z o

8 -L -10 .0  25
B-1 - r , 5 .0  26
B-1 - -20 .0  26
b - L - 2 2 . u  4 0

8 -1 -34 .0  26

B-2 -  5 .O  26
B-2 - l_0  ,  0  26
r 5 - z - L 3 . V  Z O

8-2 -19 .O  26
B-2 -20 .O  26
8 -2 -25 .O  26
8-2 -30 .O  26

B-3 -  5 .0  26
8 -3 -10  .  0  26
B-3 -L5 .0  26
B-3 -2O.O 26
8-3 -25 .O  26
8 -3 -30 .0  26
l J - J - J + . V  4 , 9

oct 88
oct 88
Oct 88
oct 88
Oct 88
oct 88

Oct 88
oct 88
oct 88
oct 88
oct 88
oct 88
oc t  88

oct 88
ar^+ q e

Oct 88
Oct 88
Oct 88
oct 88
oct 88

OIL

<Lo
<10
<l_0
<1.0
<10

<10
<1,0
<L0

T2
<10
<1-0

<1  0
<10
< t  Q
<10
<10
<l-0

<0 .  3
<0 .3
<0 .3
<0 .3
<0 .  3

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3
<0 .3

<0 .3
<0 .3
<0 .3
<0  -  3
<0 .3
<0 ,3

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3

NA

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3
<0 .3

NA

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3
<0 .3

<0 .3
<0 ,3
<0 .3
<0 .3
<0 .3

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3
<0 .3

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3
<0 ,3

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3

<0 .3
<0 ,3
<0 .3
<0 .3
<0 .3
<0 .3

<0 .3
<0 .3
<0 .3
<0 .3
<0 .3
<0 .3

No tes :
Fc - Fuel characteri z at.i on
THF - Total fuel hydrocarbons
E-Benzene - Ethyl benzene
NA - Not Analyzed
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labte 2. l l , lALlTlC RESULTS FoR solL SAI,4PLFS
f omeT Chev.on ss ,t90020
oaklerd, c8t i torni a
96R Fro jec t  #  l  -012.01

SATTPLE DEPIH IPPH SEIIZEI|E TOLUENE XYI.EI'ES E.BEXZEIIE CI PCE TCE TCA

r D  ( f t )

B-4 6 .0
8-4  16 .0
8-4 2t.2

B-5  9 .5
8-5 ',11.5

8-5  Z2.O

8-6  9 .5
8-6  11 .5
s-5  2? .O

B-7  1 .2
B-7 9.2
8-7  t4 .0
a-7  2 t .6

B - E  1 . 5
B-8  9 .6 .
B-8  9 .6
B - 8  1 4 . 5
8-8 22.5
8-8  29 .5
8 - 8  ' 1 . 5

B - 9  9 . 0

B-9  21 .0
8-9  29 .5
8-9  33 .5

<0.005 <0.005
<0.002 <0.002
<0.002 <0.002

<0.002 <0.002
<0.002 <0.002
<0.002 <0r002

<0.002 <0.002
<0.002 <0.002
<0.002 <0.002

<0.001 <0.001
<0.001 <0.001
<0.001 <0.001
<0.001 <0.001

<0.00 t  <0 .001
<0.01  <0.01
<0.02  <0.02
<0.02  <0.02
<0.02  <0.02
<0.02  <0.02
<0.02  <0.02

<0.005 <0.005
<0.005 <0.005
<0.002 <0.002
<0.005 <0.005
<0,005 <0.005

<0.010 <0.005
<0.004 <0.002
<0.004 <0.002

<0.004 <0.002
<0.004 <0.002
<0,004 <0.002

<0.004 <0.002
<0.004 <0.002
<0.004 <0.002

<0.002 <0.001
<0,002 <0.001
<0.002 <0.001
<0.00e <0,001

<0.002 <0.001
<0.020 <0.0,|
<0.040 <0.02
<0.001 <0.02
<0.004 <0.02
<0.004 <0.04
<0.004 <0,02

<0.010 <0.005
<0.0't0 <0.005
<0.004 <0.002
<0.010 <0,005
<0.0't0 <0.005

<0.005 <0.005
<0.00? <0.002
<0.002 <0.002

<0.002 <0.002
<0.002 <0.002
<0.002 <0.002

<0.002 <0.002
<0,002 <0.002
<0.002 <0,002

<0.00t <0.00'l
<0 .001 <0.001
<0.001 <0.001
<0.001 <0.001

<0.001 <0.001
<0.01 <0.01
<0.02 <0.02
<0.02  <0.02
<0.02 <0.02
<0.02  <0.02
<o.oz <0.02

<0.005 <0,005
<0.005 <0.005
<0.002 <0.002
<0.005 <0.005
<0.005 <0.005

<0.005 <0.005
<0.002 <0.002
<0.002 <0.002

<0.002 <0.002
<0.002 <0.002
<0.002 <0.002

<0.002 <0.002
<0.002 <0.002
<0.002 <0.002

<0.00'l <0.001
<0.00'l <0.001
<0.00't <0.001
<0.001 <0.00'|

<0.00'| <0.001
<0.01  0 .1
<0.02 0.090
<0.02 <0.002
<0.02 <0.002
<0.02 <0.002
<0.02  <0.002

<0.005 <0.005
<0.005 <0.005
<0.002 <0.002
<0,005 <0.005
<0.005 <0.005

<5.0
<2.0
<2.0

<2 .0

<2 .0

<2 .0

<2 ,0

< 1 . 0

< 1 . 0

< 1 . 0

< t . 0

<0 .5

<0 .5

600

600

4t0
< l , 0

< 1 . 0

< t . 0

< 1 . 0

<0 .5

<0 .5

<0 .  I
<0 .5

<5 .0

012T2J[9
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Iabte 2 (contirued)

SAI.IPLE DEPIH IPPII SEXZENE TOLUEXE XYLEIIES E.BE}IZEIIE CI PCE TCE TCA

t D  ( f t )

B - 1 0  9 . 5
8 - 1 0  1 1 . 5
B "  1 0  2 1 . 5
8-10 27 .0

8 - l r  9 . 5
B-'.1I | 1.25
B-11 19 .25
8-  2 f .50
B- l |  23 .50
B-  ?9 .50

8-12 9 .50
B-  12  14 .50
E-12 21 .00
B-12 24 .25
8-12 27 .50

<0.00? <0.002 <0.001

<0.002 <0.002 <0.004

<0.002 <0.00? <0.004

<0.002 <0.002 <0,004

<0,002 <0.002
<0.002 <0.002
<0.002 <0.002
<0.002 <0.002

<0.002 <0.002
<0.005 <0.005
<0.002 <0.002
<0.002 <0.002
<0.002 <0.002

<0.002 <0.002 <0.002
<0.002 <0.002 <0.002
<0.002 <0.002 <0.002
<0.002 <0.002 <0.002

< 1 , 0

< 1 . 0

< 1 . 0

< 1 , 0

< t . 0

<2 .0

< 1 , 0

< 1 . 0

< 1 . 0

<).1 <0.00?
<2.0 <0.0002
680 <0.01

45,000 <0.1
50,000 -  <0 .2

<1.0  <0 .001

<0.002 <0.004 <0.002
<0.0002 <0.0004 <0.0002
<0.01  0 .950 0 .1 / .0
4 .0  t2  3 .500
4 . 1  2 0  5 . 0

<0.001 <0.002 <0.00'|

<0.002 <0.002
<0.0002 <0.0002
<0.0 t0  <0 ,010
<0.1  <0 .1
<0.2  <0 .2

<0.001 <0.001

<0.002 <0.002
<0.0002 <0;0002
<0.010 <0.010
<0.1  0 .?
<o,2  <0 .2

<0.001 <0.001

<0.002 <0.002 <0.002
<0.005 <0.005 <0.005
<0.002 <0.002 <0.002
<0.002 <0.002 <0.002
<0.002 <0.002 <0.002.

<0.002 0.001 <0.001
<0.005 <0.005 <0.010
<0.002 0.003 <0.004
<0.002 <0.002 <0.004
<0.002 <0.002 <0.004

SA}iP!E DEPTH O & C Cd C. Pb 2n

t D  ( f t )

<1 1 727<10) 1  i

r0IEs
E-Eenzene = EthyLbenrene
TPPH : Totat pJrgeabte Fet.oteur hydrocarboos an.tyred by Central CoEst
PPB = Pa.ts per bi l , t ion

PPI{ = Parts per niLt ion

CT : Carbpo TetrachIoride

PCE = Tetr6ch Io.oethene

ICE = TrichLoro€thcne

lcA . 1, 1. t- lr ichl,oroethane
0&6 = oit  ard gas

Cd : CadniLm

cf . chrorruin

Pb : Lead

Zn = Zinc
* = Chtorob€nzqne at 0.07 pprl

012r2JX9



TA8LE 4. Anatyt ic Resutts: Soit Sarples
tornler chevron service station #90020

1633 f l . . . ison street
Oaktard, Cal, i  fornia

go.ing

I D  f

EPA l,lethod Depth
( f t )

FC TPPH Benzene Toluene E'Benzene Xytenes

B . l f , - 16 .0  18  Jun  90
B-  13 -2 ' 1 .  O  18  Jun  90
8- i1.28.0 18 JtJn 90

80t5/8020
8015/8020/80 t0

80t5/8020

8015/8020
8015,,/8020/8010

8015/8020

8015/8020
80r5/8020/80r0

E015,/8020

<0.005 <0.005
<0.005 <0.005
<0.005 <0.005

<0.005 <0.005

<0.005 <0.005
<0.005 <0.005

<0.005 <0.005
<0.005 <0.005
<0.005 <0.005

<0.005 <0,005

<0.005 <0.005

<0.005 <0.005

<0.005 <0.005
<0.005 <0.005
<o.oo5 <o.oo5
<0.00t <0.005
<0.005 <0.005

B-  14-  t6 .0
B-14-2't.5
s -  14-29 .5

s-  15  -  16 .0
B - 1 5 - 1 9 . 5
B- 15 - 25.2

I -  16-6 .2
B-  16-  10 .6
8  -  r6 -  15 ,6
8-  16-  1E.8
8-  16-25 .6

19 Jun 90
19 Jun 90
19 Jun 90

?0 Jun 90
20 Jun 90
20 Jun 90

21
21

Jun 90 E015/E020
Jun 90 8015,/8020
Jun 90 8015/8020 .
Jun 90 8015/8020/8010
Jun 90 4015/8020

15 .0

28.0

16 .0
21.5
29.5

1 6 . 0
r  9 . 5

6 . 2
'| 0.6
15.6
18.8

< 1 . 0
< 1 . 0

< 1 . 0

< t . 0  <0 ,005
<1 .0  <0 .005

<1 .0  <0 .005

<1 .0  <0 .005
<1 .0  <0 .005

<1 .0  <0 ,005

<' l  .0 <0.005

<1 .0  <0 .005

< t .0  <0 .005

<1.0 <0.005
<1 .0  <0 .005

<0 .005
<0.005
<0.005

<0.005
<0.005
<0.005

<0.005
<0.005

<0.005
<0.005

<0.005

toTEs:

tc
]PPH

= fueL. Characterization
= Total Purgeabte Petroleul Bydrocarbong

E-Benzene = EthylbenzerP
Xytenes = Total Xylenes
tt = teet
pF.l  = pa.ts-F€.-ni I  I  ion

LeEs than t isted detection I imit
= l lot chEaacterized

All ,  s€nples snstyzed by Pace. lnc., l lcvrto, Cati fomi.

' l  -012.04/C4JL0.va



Table 1
Soil Analytical Results - Petroleum Hydroc€rbons

Former Chevron Service Station 9{020
1 633 Hanison Street at 17th Stre€t

Oakland. Califomh

Bbring
Number

Sample
Depth
(leet)

Sample
Date

TPH4asoline Benzene
(ppm) (ppm)

Toluene
(ppm)

Ethylbenzene Xyienes
(ppm) (ppm)

MW-i3

MW-l4

o-/.\

o-\J

15 -  16.5
20 - 21.5
25 - 26.5

1 0 - 1 1 . 5
20 - 21.5
25 - 26.5

1 0  -  1  1 . 5
15 -  16.5
20 - i1 .5
zf, - zo.c

30 -  31.5

1 0 - 1 1 . 5
1 4  -  1 A  4

20 - 2'1.5
t ( - t A (

10 -11 .5

20 - 21.5
z) - lo.D

28.5 - 30

10 -11 .5
15  -  16 .5
20 - 21.5
25 - 26.5
28.5 - 30

10/03/91
10/o3/91
10/03/91

10/03/91
10/o3/91
10 /03 /s1

10/0s/91
10/0s/91
10/05/sl
10/o5/e1
10 /O5 /91

10 /o5 /s'l
10 /05/91
10 /05 /9'l
10 /05/e1

10/os /9'l
10/0s/91
10/05/e1
10/05/91
1A/A5/91

1o/0s/s'l
1o/05/9'l
10 /05/91
10/0sle1
1O/Os/91

ND
NO
NO

ND
ND
NO

ND
ND
ND
ND
ND

ND
ND
ND
NO

ND
ND
ND
ND
ND

ND
NO
ND
't2Q

ND

ND
ND
ND

ND
NO
ND

NO
ND
NO
NO
NO

ND
ND
ND
ND

ND
ND
ND
ND
ND

NO
NO
NO
NO
NO

ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND

\ND.ND

NO
ND
ND

ND
ND
ND
0.r 6
ND

ND
NO
ND

ND
ND
ND

ND
ND
ND
ND
ND

ND
NO
ND
ND

ND
NO
NO
ND
NO

ND
ND
ND
0 . 1 4
N O

ND
NO
ND

ND
ND
NO

ND
NO
ND
ND
ND

ND
ND
NO
ND

ND
ND
NO
ND
NO

NO
ND
NO
t . o

NO

TPH
ppm
ND

= total petrcleum hydrocarbons
= pans per million
= not detected

? rnonn i , /F . ^ . . lr  nr.. . , i  1d 19-42



Table 2
Soil Analyticdl Resuhs - Halogenated Votatile Organics

Former Chewon Service Station 90020
1633 Ham'son Streel at 1 7th Stre€t

Oahand, Caiifomia

Well
Number

Sample
Depth
(fe€t)

Sample Haiogenated
Date Volatile Organics

(ppb)

MW-14 10  -  11 .5
20 - 21.5
z3 - zo,3

't0 
/o3 /s1

10/o3/s1
10 /03 /91

AII ND
AIINO
AII ND

NO = Not detected

3209001 /HEPOFT January 14, 1992
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Table 1
Soil Analytical Re3ult3

low Boiling Hydrocarbons

Fotmer Chevron Swics Stadoo 9-0020
1633 Hanison Street at 1nh Street

OaHard, Califomh

sample Dat€r January 9, 1992

Sample
ID

TPHgasollne TPHdiesd Beruene
(ppm) (ppm) (ppm)

Elhrylberuena Xylenes
(ppm) hpm)

Toluene
Gpm)

ES-r0W

ES4C

EE.5N

EE-r0s

EN-5W

EN.IOE

EW-sS

EW-10N

Ets.NE

Ets.I.lw

E3€W

trzD-cc

C!]{

sP2

orJ

ND

310

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

270'

NO

ND

NO

ND

ND

ND

ND

ND

NO

ND

NO

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Noi
I

NDI
INDI
INDI
IN0 I
I

Nol

NDI

ND

NO

ND

NO

ND

ND

ND

ND

ND

ND

ND

NO

ND

.ND

ND.

0.0r4

ND

0.88

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.025

ND

z8

ND

ND

ND

NO

ND

ND

ND

ND

NO

ND

ND

0.0s

0.07

71

' = Oiesd range concentradon reponed. A non-stancard diesel panem was observed in
chromatogram.

'- = Gasollne range concentradon reported. A non-standard gasoline paitem was obseryed in
the chroarlEltogram.

". = Gasoline range c€ncentration reported. The maiority of peaks were observed in the diesel
range of the chromatogram.

ppm = parts per million
SPl, Sp2 and SP3 ate composite soil samples liom the spofls pile (SP3 sampled on
January ?2 19€'2l.

1?nonn, /rennrt
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Table 2:

ffioNi vlkreq r(eATplw syqeta.

Groundwater Anatytical Results
Former Chevron Service Station #9-0020
1633 Harrison Street, Oakland, California-

Gasoline
Sample Date (pg/L) (a)

Benzene Toluene Ethylbenzene Xylenes
(pc/L) O) 0te&) (b) (rrglt-) (b) (Fe&) (b)

Influent 15-Jul-93
9-Sep-93

14-Oct-93
l7-Nov-93

Intermediate l5-Jul-93
9-Sep-93

1+Oct-93
17-Nov-93

Effluent 15-Ju1-93
9-Sep-93

14-Oct-93
17-Nov-93

Trip Bla* 15-Jul-93
9-Sep-93

lzt-Oct-93
17-Nov€3

4,400
220
100
390

NS
ND(<50)
ND(<50)
ND(<0)

ND(<50)
ND(<0)
ND(<50)
ND(<50)

ND(<50)
ND(<50)
ND(<50)
ND(<50)

NS
ND(<O.5)
ND(<0.5)
ND(<0.5)

ND(d.5)
ND(<o.5)
ND(<0.5)
ND(<0.5)

ND(<0.5)
ND(<0.5)
ND(<0.5)
ND(<0.s)

NS
ND(<0.5)
ND(<0.s)
ND(d.s)

ND(<0.5)
ND(<0.5)
ND(<0.5)
ND(<0.5)

ND(<0.5)
ND(<O.s)
ND(<{.5)
ND(<0.5)

NS
ND(<0.5)
ND(d.s)
ND(<0.5)

ND(<0.5)
ND(<0.5)
ND(<0.5)
ND(<0.5)

ND(<0.5)
ND(<0.5)
ND(<0.5)
ND(<0.5)

NS
ND(<0.5)
ND(<0.5)
ND(<0.5)

ND(d.5)
ND(<0.5)
ND(<0.5)
ND(<0.5)

ND(<o.s)
ND(<0.5)
ND(<o.s)
ND(d.s)

260
I I

4
8

330
6

l2

170
9
2

900
56
l5
40

(a)
(b)

Analyzed by USEPA Method 8015, modified.
Analyzed by USEPA Method 8020.

Total peroleum hydrocarbons
I\,ticrograms per liter
Laboratory method detection limiq limit in parentheses
Not sampled

tpH
ILyL
ND()
NS

No samples were collected in Decembcr 1993; the groundwater [eatment system was off.

Project No. RC0136.00i
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TABLE 5. Wells Located Within One-Half Mile Radius Of
Former Cherrou Service Station #90020
1633 Harrison Street
Oakland Califoroia' 
(See Figure 9 for Well Locations)

Map
I-ocatiou
No.

Owner Well lrcation Number of
Wells

Year
Drilled

Use

10

Chewon USA

MorrisoD &
Forester

Texaco

Carter-HawleY-
Hale

Bank of America

Lakeside Corp.
(Bechtel)

Frvc City Center,
City of OaHand

General Services
Administration

APC Buildiry

Branalea-APC

Ciry of Oaldand

210 Grand Ave.
Oakland

2302 Valdez St.
Oakland

2225 Telegraph Ave'
Oakland

1911 Telegraph Ave.
Oalland

21st & Broadway
Oakland

244 kkeside Dr.
Oakland

14th & Clay Sts.
Oakland

12th & Clay Sts.
Oakland

12th & Broadvay
Oakland

1111 BroadwaY
Oakland

11th & Webster Sts.
Oaklaud

1989-90

1989

1989

198E

1988

rgTt

1988

1989

1988

1988

1987-88

Motritor

Monitor

Monitor

Test

Monitor

IrrigatioIl

DestroYed

Monitor

Mouitor

Monitor

Modtor,
Test

012HlAco.'.a



TABLE 5. Wells l-ocated Within One-Half Mile Radius Of
Former Cbewoa Scrvice Station #90020 (continued)

- 1633 Harrison Street
Oakland, California

Map
l,ocatiou
No.

Os,ner Well Locatioq Nurober of
Wells

Year
Drilled

Use

12 City of Oaklard'
Oakland
-Redevelopment

AgEncy

City of Oakland

Ciry of Oakland,
Frank Mar
Comm. Housing

Moose Club

Alameda CouotY
Serviccs

Fire Station #12

10th & Webster Sts.
Oakland

lOth & Fraqklin Sts'
Oa.kland

Pacific Renaissalce
Plaza
13th & Harrisoq Sts.
Oakland

14th & Alice Sts'
Oa.klan,l

165 13tb St.
Oaklaod

9th & Alicc Sts.
Oakland

198?-88

1988

1989

rgn

Monitor,
Test

TEst

Monitor,
Injection,
Extraction

Abandoned
1984

Monitor

Moortor

3914

15

16

L7

1989

1989

NOTES:

Total Number of Wells = -26.

012H1AG0.va



According to the ERIIS reporr, the LUST sites are:

According to the ERIIS report, the RCRIS sites are:

Chevron
Chevron
Hanison Street Garage
lGiser Regional/Parking
PG&E'

1633 Haffison Street
301 14th Street
11132 Harison Street
'1901 Franklin Street
1919 Webster Street

Tank Leak
Tank Leak
Tank Leak
Tank Leak
Tank Leak

1198
cAD 981980030

AT&T, Oakland Maln 1587/1601 Franklin Street

2168
cAD 982033125

Ro/s Auto Body 1.{}2 Hanlson Slreet F003,F005
T6bb contl rca nad paCa

The hazardous waste codes, as sumrnarized in the ERlls.report, are:

D0O2: A solll waste that exhibhs the chancterlstlc of conosfuity bu ls not listed as a hazardous
waste in 40 CFR, Part 261, Subpad B.

DO(X: fusenlc. Ma{mum concentration ls 5.0 milligrams per liter.
F003: Spent non-halogenated solvents; Xyenes, acstone, €ttry,l acetate, ethyibenzene, ethy ether,

methy isobuty ketone, n-butyl alcohd, and cydohexanone. All sp€nt solvent mixtures
containing before use one or more of the above halogenated sofuents and a total of 10
percent or more of thoss solvents llsted ln F001, F00a F004, and F005.

F005: Sp€nt non-halogenated solvents; Toluene, methy'l ethyt ketone, carbon dlsulflde, tsobutanot,
pyrkllne, benzene, 2€thoryethanol, and 2-nitropropane. All spent soMents mixture
containing before use a total of t0 percent of one or more of the non-halogenated solvents
listed abova br l'sted ln F00'1, F002, or F004.
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MONITOR WELL MW.1
GFAPHIC
tn r :

DESCRIPTION

0_

2_

6_

8_

10  _

1 U

Silty SAND (SM) light brown; m€dium dens€
to loose; dampi 207o fins to medium sand;
|ncderato 6t K

FuJ
IJJ
5
ul

L
lt

z
f,

3
=
ul
'r

UJ

sch ,10 FVC
casang Silty SANO (SM) lght brown with orarEe

mottlirE; medium denss lo looss;damp;
207" fine to rn€dium sard: nroderale est K

10

12

Conlinues
EXPLANATION

! Watcr level duriog drilling (date)
Warcr lcvel (date)
Contacl (don.d *-hctE apFox-)
Gradationnl (hachulcd), unccnain (dashed) contact
Location of rtcovcrEd drivc sar[plc
l-eation of dtivc samplc acakd fo!
chemical enalysis

Locged by: Gai.l Joncs
Sup.reiso!: Tom Howard

Dri-tling Comp y: All Tcnain
Drillcr: Wcs

DrilliJlg t lcthod: Hollow srcm augct
Dares Drilled: 1026188

Wcll llead Cornpletion: ClEisty bor & lo*ing cdp
Tlpe of Sampler: 2' sptir bancl

TD: DriI dcpth

E
I
I Gnb sample 

'

cst K = Estimatcd pelm.lbilit-v (hydFulic conducririr-v)

t , t . t , t , l , t , l
lr! FladB o 2 4 a

Boring Log and Well Completion Details MW-l
WGR Proiect No.: 1-012.01

Chevron Facility #90020
Oakland, CA



MONITOR WELL MW-1 (cont.)
GRAPHIC
LOG

DESCRIPTION

SAND (SP) orange-browni loose: damp;
line to medium sard; mode.at6 to high €€t K

E
ul
g
UJ

IL
tr

u)
z'-1

o
3o
J
UI
d]
'r
F

uJ

. . , .  " . . 1
' . . . . . . . . . . 1

. . , - . - . . . . . . . . 1. . . . . . . . . . . . 1

. . ' . . , . . ' . . . . ' . ' . . . ' . . ' . . '  j
. . . . . . . . . . , 1

' : . : . : . . : : . : . - . . , . : i
. . . . . . . ' . . . ' . . ' .1

' . .  . -  - . ' t

' . . . . . . . . . . . 4
' . . . . . . , , . . . i
' . . . . . . . . . . . . . 1

' . . . .  . . . .  j

. . . " . , . , ' . . . , . ' ]
, . . . ' . . . ' . . . . |

. ' . . , , . ' l
., '.. '. ... '.,. '. ' ' . '....]

_ . _ _ . . 1

. . . . . . . . .1
. . j . , . , . ; . . . . . l
. " . . . '  .  . .  . .  , ' -  l

' . . . ' . ' . ' . , . . {
' .. ' . . ' . . ' . .. ' . . ' , ' ' . . ' . ..1
' . , . . . ' . . . . ' . . , . 1
' . . ' . . ' . . . . . . . . . 1

. . . . . . . . .  - .  . 1. : . : . : : . : : . : . : : . : . :1
. . . . . . . . . ' . . . . .1.  . . . . .  . t' . . . . ; . . - . . , . . . ' l

' j . . . , . , ' . . " . , ' . 1

, . . " . ' . ' . . . ' . 1
':.:.: :.: :.:.j:.:.... J' , . . . . . . . . . . ' , .  J
' .  . -  .  . .  . .  1

. ' .  .  .  . ' . . ,1

SAND (SP) gray-browni loose;damp; line
to m€dium sard; hi3h est K

t 16186
i l30  g

216 Sand

.O? Slott€d
4" ech 40
PVC casing

to€d!6
ta:o !

(Sample lell otn of hoHe4

SANO (SP) gray-brown; mediurn dense;
w€t; fine to rnediu.n sand; high est K

Conl inues

Chevron Facility #90020
Oakland. CA

Boring Log and Well Completion Details MW-1 (cont.)
WGR Project No.: 1 -012.01



MONITOR WELLMW-1 (cont.)
GRAPHIC DESCRIPTION

2/16 Sand

Slotted
4" sch 40
PVC casing

PVC Cap

Silty SANO (SM) light blown: Ioose; 30-40%
sih: very fine sa.d; low est K; rootlets

gentonitE
pellet s€al

Silty SAND {SM) liaht gray-brown with black
mottlirE: loos€;30-40% sih; very tine
sand; low €€t K: roo ets; FeO (?) slaining

t-
tu
LU
LL

ul

tr
=
U)

z
f

t
t4

3
J
tu
I

F
uJ

Clayey SILT (ML) light gray; m€dium stitli
30-40./" clay', 10% very fine sand; low est K;
rootl€ts

Boring Log and Well Completion Details MW-1 (cont.)
WGR Proiecl No.: 1-012.01

Chevron Facility #90020
Oakland, CA



MONITOR WELL MW.2
GBAPHIC
LOG

DESCRIPTION

0_
Chrisv box
& lo.ling cap

F
tl.l
uJ
g

()

u-
tr

o
z-t
(f

=
J
ul
't.

F
L
IJJ

Blank 4"
sch 40 PVC
casing

2_

10  _

Silty SAND (SM) light brown; medium dense
to loo6e; damp: 207. very line to mediurn
sand: low tq mcderate est K

Silty SAND (SM) light brown; loose to
rnedium dense: damp: 20% silt; very tins to
m€dium sard: low to anoderatg €6l K

't0

. 12

l|t FLdrE Q ? a t

Continues
EXPLANATION

!
g

Water lcvel durin! drilliag (darc)
Watcr lev.l (datc )
Contact (doncd *'hcre applox.)
Gradarional (hachurcd). unccfain (dashcd) contsct
l,ocatioo of ecovcrcd drive sqmplc
Location of drive samplc sca.lcd for
chcmical a0dyEis

Laggcd by:
Supcntsor:

Drilling Company:
Drillct

Drilling lvtct$od:
Darcs Drillcd:

Well Head Completion:
T1'pc of Samplcr:

TD:

Gail Joncs
Tom How.Jd
All Tcrrain

Hollow stcm auger
rot27 t88
Ouisry bor & locking cap
2" split banrl
Drill depth = 33.0 ft

E
I
E Grab samplc 

-

est K = Estimatcd pqmcrbiliry (hydr"ulic cooductiYiry)
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Boring Log and Well Completion Details MW-2
WGR Project No.: 1 -01 2.01

Chevron Facility *€0020
Oakland. CA



Bentonits
p€ll€t s6al

.02 Slott€d
4' sch 40
PVC cesing

Boring Log and Well Completion Detaits MW-2 (cont.)
WGR Proiect No.: 1-012.01

MONITOR WELL MW-2 (cont.)
GRAPHIC
LOG

GR

DESCRIPTION

"^O 
taal 

"n* 
0,.*"'Jed,rrn O"^*, 

-'

damp: fine sand: modorate to high est K

ait *o* fouU *" ""0,*l 

-'

mediuln dense: damp; medium to coafs€
sandifins gravello .5"; moderat€ est Ki'strong 

organic odor; (red brick, till?)

SAND (SP) light brown; medium dense; very
line to tine sand; moderate esl K

SAND (SP) light brown medium dens€;
darnp lo wet; line to medium sand; mo<
to high €sl K

Chevron Facility #90020
Oakland. CA

Continues



MONITOR WELL MW-2 (cont.)
GRAPHIC DESCRIPTION

10
6 Sand

PVC Cap

Bentonit€
pellet seal

Sitty SAND tSM) light gray-brown: mediurn
dense; 5ol" day; 20-30% silt very tine to
very coarse sard: line gravel to .5'i low to
moderate esl K

F
L!
uJ
t!

UJ

t!

U)
o
z
o

=
J
uJ

I
F

clayey SlLl (ML) light gray; mediurn slitt to
soft: low €sl K

Eoring Log and Well Completion Details MW-Z (cont.)
WGR Project No.: 1-012.01

Chevron Facility #90020
Oakland, CA



MONITOR WELL MW.3
GFAPHIC
LOG

|-ul
UJ
tt-

ul()
LL
tf

=
U)

z
o

J
uJ
I

F

UJ

DESCRIPTION

Silty SAND (SM) brown; medium dense:
damp; 57. clayi 30% sill; very line lo fin€
sand; low to lncderato est K

"*r 
a* f*l 

".*" 
* **n" *"i''

m€dium d6nse: dampi 10-20'/" silt;v6ry
fine lo medium sand; moderate est Ki no
odot

S,f,, SeL-O fstf Ur"*" i-* ."*r.To"i 
?

medium d€nse; dampi 5% clay: very fine to
medium sand; lgw to moderatg €€t K

Continues

10

12

EXPLANATION

I ' r , l , l ' l , r , l
tr! Fhdlu 0 ? a a

- Warc! levcl during dlillirg (&rc)
52 Watc! levcl (datc)

Contact (doftci whcr! ap!r!ox. )
-)?:-:?' - - Gradarional (hachurcd). unccrtr.in (dashcd) contact

til l,aatioo of recovered &ive samplc

I |1cc"!i d d."-: samplc scaled for
cncrucal an:uys3

I crab sa-olc 
'

"sr 
K = Esi.r,at"ainncabi.liry (hydrau-tic conductiviry)

l,oeecd byr Gai.l Jones
Supcrvisor: Tom Hoq,ard

Drilling Company: AI Tcrrrit
Drillcn Wes

Dri.lling [{cthod: Hollo* stcm .uger
Dates Drillcdr lo27r38

Wcll Head Completion: Ctuisty bor & locking cap
Typc ofSamplcr: 2" split barrcl

TD: Dtill deoth = 35.5 ft

Boring Log and Well Completion Details MW-3
WGR Project No.: 1-012.01

Chevron Facility *90020
Oakland. CA



MONITOR WELL MW-3 (cont.)
GBAPHIC DESCRIPTION

'14
- _ _ _ - ?

SAND (SP) b.own; m€dium dense;damp;
fine sandi rnoderatE to hioh ssl K

L-

uJ
lu
t!

uJ

tl-

f

z

3

lu

7
F

LU

16

1 n

g€ntonite
pellet s€al

S*O prf ,ig* Sr"y, -*r. *"i,r"-,1
medium sand; high est K

11AlEa

22

24 SANO (SP) light brown m€dium d€ose; wst:
fine to m€dium sand; high est K

zo

.-/}z

Continues
'A

Boring Log and Well Completion Detaits MW-3 (cont.)
WGR Proiecl No.: 1-012.0i

Chevron Facility #90020
Oakland, CA



MONITOR WELL MW-3 (cont.)
GRAPHIC
l r , l11

DESCRIPTION

Gravelty SANO (SP) light brown: rnedium
dense; medium to very coarse sand; 30'/"
lin6 gravel to .25'i high €st K

2g

JU

t
UJ
II

u,J()

n

z

=
:

'1-

E
IIJ

(Conlacl, Drille4

Clay€y SILT (ML) lEhl brown mottled black;
medium stitl to soft; low est K

TD @3s.5

Boring Log and Well Completion Details MW-3 (cont.)
WGR Proiect No.: 1-012.01

Chevron Facility 1190020
Oakland, CA



PID
GRAPHIC LOG DESCRIPTION

Slty GR VEL (GM).lighl brq ,n; modium donse: dryi
2G3O96 fnos; grawl b ?: rnode|ab est K

Sandy SILT (ML) dalk hot'vn: medium slitt; dry; 1G2CfA
fino b co{s€ strd; fitv €st K m odo.:abordani tgd bdck

Sandy SILT (ML) brorryn; medum stft; danp; 2tg5% fine
sard; lo,y Est K; slight hydr@arbon odor

.///////////////////////////////m

UJ
ul
II
ulo
f,
o

z
-ot(,
=
9
lll(o

UJ

Slty SAND (SM) brcwn; medium dense; moisq 3G4096
finsE: fino 6ard; lolv b rioderals sst K: rnoderatg
lwdocarbon odor

Sarn€ as abow

Sandy SILT (ML) gray{Een wih gray b.ewn motiing;
slitl; danp:3S35% firt€ sard; low est K: modErato
hydocaAon odor

Safito as $o\€

10 Slty SANO (SM) blodn wih gray modingi d€ns€:darnp:
l$25% fines: fir€ sand: lolv to nlod€rab est K; slighl
hyd.ocarbon odor

Colof €hange b b@wn wih black modirE nom 11.3 to
| l .S

12
l , l ' l r l , l r l , t
hdr tub 0 2 a 6 Corillnues

Ioggsdbla MikeEdErorEon
Sup(trvlsot: Tocr Fionrad
Date hlle4 ,l/11,/89

Drflfing Conpany Explcation C**crvtces
Drilling Melhod. 9" HoUow 3t(dr auger
DillLe!: DaveYeager

Well H€ad CoErpl€tio None
Type oI Samplets: 2'& f.4" split barrel
TD(IotalDepth): 2{0ft.

Boring log 84
WGR ltoject No.: 1.012.02

Chewon Faciliry #90020
Oakland, CA

BORINGD(PI..A}IATION
! WrE l4tdltl|lr drifi^g

sz wr!.r bv.l h codd.r.d *tll

6l L€tbn d'torad

r lf;#,ITff,r*

I cEb!rp!.

""""' Dnt d vl- tpprqllid.

- - - D*.d wh.n |ln.atdn

'//////, lttl'netd *ha g',l.rbr.t

dK Eddt d EFubllrv
Oydr.,lL'.-"dudl"lty)



Pro
lpp'n4 GRAPHIC LOG OESCRIPTION

12 Glout

silty SANO (SM) brown: d€ns€ datnp; 2G30" fines: fins
s€nd: lod sst K; rp odor

1 4

SAND (SP) bprvn: d€ns€ dampi fno b mediun sand;
mod€ridE io high 6st K: no odo(

F
U,l
IU
t!

UJ

f
U'
oz

B
5

T

o-
uJ

16

Safi|o as abotr'e; nKist

18

Sams as abo\€: color dangg b grdy-boY,n; vret

22

24

Sano as abo\,€; Y,€t

m @ 24.0 lt.

26

E)(PljNATION
! W.hl*ddudryddlnf - Cend,
! W.t6L?.1h conpLi.d wr)l ....,.... DcLd w}.rr rpprnlnut

bi.d tdra! att|i^

:tdurC *l.E tr.drrb!{

Eddr.d !.rob|l|tv
orydmlk'6rdud!,tty)

B ldt on.a|&eid

r #AiT#;'*

I G!|b'.rpL

'//2/4

Boring l.og B-4 (cont.)
WGR Proiect No.: 1412.0?

Chewon Facility #90020
Oakland, CA



Pro
Fsn4 GRAPHIC LOG DESCBIPTION

slty GMVEL (GM)bro,vn: rtEdum donss; dry ; ewh

Sandy SILT (ML) da* trown; medium slitl; damp; l$itP/.
ino b modrm Eard: larY est K no odor

F
ul
l!
l,lj

f

o
z
f
o(r
(,
=
:
UJ

T

uJ

Slty SANO (SM) brown; m€dium d€ns€: rnoist 20-i0 /.
inos: fio€ Sand; lor b moderats est Kl no odor

Sandy SILT (ML) gray-brown; m€dium 6dfi: damp: 293f/o
fin€ s€nd; lo\,v est Ki no odol wih occasional {SP)
interb€ds

Slty SAND (SM) b.orfnr: m€dr.m dens€; mdst 25-35%
[n€s: frls s,jrd: low b modsrate esl K; no odgr

10

SAND (SP) qangFbroyrn; dsflss damp; <1096 fin€s;fne
b m€dqn sand: moderab s$ K; no odo.

'12
r , r , r , l , r , r , r
hdr R.db 0 I 1 I Contlnues

Laggedby: MikeEdho&son
Supervison Tom Howard
Dares Drilled 4/11/89

Drtlling Conpany: E ploradon Gecervices
Ddllhg Method 9' Hollorr 3tegl augs
DtilLr: Dave Yeager

Wdl He6d Completiorl Nqne
Typ€ofsample6: 2" & l-{'spltt band
TD(totalDep[r): ,25 ft,

EXPLA}IATION
: Wttlr Lwl d'rd.€ ddrlng

SZ W .rt vd b@i9t r.dvlll

m lEdon d F<!t .'td

. ' . . . . . ' .D . . td* |EErPFd l I t .

- - - D.Atdwlalullqt ln

'/////t }tAwdsllan llrd.ljoft

dK E t||t$.d lrrrqutltv
Oydrulk'@tdudvrty)

r F"ffi*f5fi,i"*

I Cnbrnd.

Boring Log B5
WGR Project No.: 1{12.@

Chewon Facility #90020
Oakland, CA



PID
Epn'vt GBAPHIC LOG DESCRIPTION

SANO (SP) rang€$rotn; dense damP; <1opi fin€6:fio€
o medum sard;hoderab tt high esl K; no odor

Sarn€ aE 8bo,re; colar dEnge b datk brgwn €d 1 3.5'

12 Grlul

uJ
t!

UJ
o
!L

)
o
o
z
o
cc

3

uJ

TU

16 Sam€ as sbowi moist

18

Salne as €bow; very moist

22 :l4nr€9
1U

Sarrg as abow; color d'|ang€ to g.ay-hown; twt

TD @ 22.5 lr

, , r , ' , 1 , r . r , ,
hdr Bdb 0 2 .l I

24

10

E)(PLANATION
! w .! lad durlag ddllln!

lU w.E L{d ln coInpLrld*.l

Egl L€d6n o(FoEEd

r mf,Hsf.o

I Grrb..s'pL

DotL.d wlEt rppultrsr.

hrlrd *l'auedrh

Ir.diund wh.'! t'!&dond

E t!ii.!.d Fr'tubuttv
lhydmlE'ondudrv,i,

'//////1

Boring Log B5 (cont.)
WGR ProFct No.: 1{12.02

Chewon Facility #90020
Oakland, CA



Pto
Dgr, GRAPHIG LOG DESCFIPTION

Sltty GFAVEL (GM) b,rown; BEdum dsns€; dty:2G3tri6

Sandy SILT (ML) dark t o$/n; m€dum slitlldamp; 1$2ryo
fn€ b rnedum 8arts; bir gdl K; no odor

ul
ul
l!

ul
o
f
U'
o
z
o
.E
o
3
:
uJ

tlj

Slty SAND (SM) brorvn: msdm dons€; moisq 15% fnes;
mo&rab gst K: no odot

Sandy SILT (ML) ordng€+rom to lght b|qyn; Etjtf: dahp;
MA fns b rnedum rand:lof, ost K: no odor

S€In€ as abow

Stiliy SAND (SM) light gray$rcwn; medum dens€; danp;
H5% fin€s; mod€rab e6t Ki no odor

Sandy SltT (ML) light gray-bo,,yn; stff; 3035% fin€s;
fn€ b m€dum sard: lo,'v b mo&rab €st K: m odof

r , r , r , l , r . r , l
|rdr Fdlr O 2 4 € Contlnues

fogged bla
Sup€rvtsot:
Dab3 Dlille4

Dave Reidratd
Tc'!| Hotrard
4lrl /89

Drilingc@rpany: Explor6donce€svic€i
Drilling Metho4 9' Hollow stcm aug€tr
Ddllei Dave Yeaget

Well tl€ad Codrpl€tionr None
T)?e ot S..E|pl€f,s: 2' & l.l" split banel
TD (Total Deph): L7 fL

$(PI,.ANATION
! W.t r Lvtl dud.lt d!U!!A

= l4rrEbEl ltr @El9Lt6d w.ll ......,..

m LEtbn cat..(sr,!'.d

f L@d.n.a.rrlt L.rLd 
'///'t'//'

- fdl cl'.rd..l s+/i! d K

I cr.benpL

Dd.d vl*r. .pprqtrira.

D.Ad trla rldi:lr

It huld -i4 lnddo6d

Edrub.d tErEr.bdlv
6)ddlL-@r'dudM+)

BORINGBoring Log E6
WGR Proiect Noj 1{12.02

Chevron Facility #90020
Oakland, CA



PID
Dp.lnl) GRAPHIC LOG DESCRIPTION

SAND (SP) light gray+rown; m€dum d€nss damp; <1(FA
fin€s; ft|e b rn€dum Eand; maderab b high est K; no odor

Lll
llJ
Il-

luo
IL(r
U'
o
z

ar
9

a
uJ

F

ut
o

Sam€ as aborE: dens€: no odor

Sans as abo\€; wry d6n6€; no odor

Sarne as atovgl t€|y d€ns€l no odo.

22

24

26

EXPLANATION
! W.k! bwl dutlat dllutrg

lZ Wd.r Lerl ln qhpLr.d *dl .,....... D..nd prEr.ppGttrt

H lffig$* 
-- - hdtdwrdunc.dtrn

f L.at d .a AluL r.r.d //////, Htdtrrrdutl|,' $n rb'tn
_ fE.lwilcd r^.b6b dK E tttuE<t FlEUhv
Nn No tFE'y Oldrulk'o'dudvti)

I cnbeler.

Boring Lng B{ (cont.)
WGR Proiect No.: 1{12.02

Chewon Facility #90020
Oakland, CA

BORINC



PO
Fpt'M GRAPHIC LOG DESCRIPTION

s;ilty GRAVEL (GM) medum dens€; dry; 10"/. fnes;(fill)

SANo (SP) h'ro\rn; .nedum d€nse: drynp tt rnoist; <10%
fnes: fn€ b m€dium sand; moderate 6st K

F
uJ
UJ
l,.

uJ

f,
o

z
o

=
=
ul

F
o-
llt

sii;t siiiiMii'd""- i;;;ffiffi ;il; ;il;l:i;'r$a
fn€ to msd||jm sard; lov, est K no gdor

SAND (SP) bfomi .n€dum dsnse; damp to moi6t <10t6
fnes; ft|€ lo rn€dium sand; high 63t K

Slty SAND (SM) orang+brown: dense; danp;3G4f/o
fnes: fing b h€dium sand: low est K

SAND (SP) orange-brcwn; rn€dum dense; drynp; 1096
fo€s; firE b medium sandi moderate tc high sst K

10

Sand, SILT (ML) o{ang€
m€dium sand: kt'v €6t K:

m€dum densa: fine b

12
silty SANO (SM) orange+rown; r|9dun dense; damp:'1G2096 fnes: fino b medlm sard: rDoderat€ gst K

Contlnues

L.gSedbla DaveReichard
Sup€rvlso. Tom Howard
Dat6 Drille& 4/12189

Ddlllng Cocrpary: Exploration Geoervtea
Drilling Method 9" Hollow stem luger
Ddller: DaveYeaget

Wdl Head C.omplaion: None
TyFof Sampler 2" lplit baret
TD (fotal Depth): 27 fr-

hdr R.db 0 2 4 6

EXPLANATION
t W.l! L,rl du.rtnf dr0lnS

!l W.r.?L!€lb dnpt tcd *.lI .....,..r

m lFd.n.{E('Er!d

I l,cc.l'oar.@!. -rt d 
'/////t

- faclir{.d mnFir ..r K

I Gnbrryr.

D.ai.d *lt! .ppElnut

h'li dsh.no,l(.tuln

H*lt'rtd wl'.n t'd.lon|l

Ednut d E'EbUlrv
Otdrulk'@.d!drdit

Boring Lag B7
WGR ltoject No.: 1472.t2

Chevron Facility #90020
Oakland, CA
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llJ
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Fo-
uJ

12 G.oul

22

r . r , t . l , r , r , l
hdi f,dU 0 2 a 6

24

EXPIJNATION
! wrkr Lvrl dudnt drlllng

I WrraLvrt rn o'lpt t d *tll ...-..- Doaitd wl|rlrpprEtid.

Hffii5'.-*'* --- htr!.dwh.,,uncnrr.

I r,otbrdrt\DbtfLd'///)//'tt HAufld||tcqEtdtuplln
_ facls{c|l.DlFb *tK E dnr*r atroburw
lrF No |E@), GYdmlk'@tdudvltY)

! GnbrnPt!

1 4

16

18

26

Pto
Gsrr) GFAPHIC LOG DESCRIPTION

SAND (SP) brown; rn€dum denss; danp; fn€ !c m€drum
sandi high est K

SgDo as abow

Sarne as abo'/e

SaJn€ 8s abovE: u€l

Boring Log B7 (cont.)
WGR Projecl No.: 1472.Q.

Chewon Facility #90020
Oakland, CA



Pro
FF'N4 GRAPHIC LOG DESCRIPTION

Chfirty box-
f lo<ldng cop Slty SAND (SM) bov/n; medium dsnsei datnpi 20pl. fines;

fine to coars€ sand;2o",4 fne b coaE€ gra\/eli moderale
est K; (fll)

F
uJ
uJ
l!

TUo
f
ar,
oz
o(r
o
=
9]uc)
F
o-u,

Clayey SAND (SC) 1i9ht grBen wih orangg motding:&nee:
damp; 30".40"/. fines: low esl K: stsong hydrocaAon odor

Slty SAND (SM) brown n/ih orangs and light gray moding:
medlum dense: damp: I $20'A fnes:lo,v b moderate est
K; slight hydrccarbon odol

SANO (SF) light graywih brov,m rnotding; densei moisl;
<10"tr fines; 6ne b rnedium sand; moderate est K; slight
hy&ecarbon odor

10

SAND (SP) blue grdy wih brcwn mofring: dens€: moist;
<l 0q6 fnes; fne to medium sand: moderals est K; stDng

12
l ! l r l r l , l , l ' l

hdrRlir O 2 a C Contlnues

laggedby Dave Rddnrd
Supenisor: To|rt Howard
Dates Ddlled 4/12189

Drllling Company Exploratlon Ge6€rvices
DttUtng Method 12" Hollow stctn augci
Dille: Dave Yeager

Well Head Completion:
TyF of SempleF:
TD Ctotal Depth):

Christy box & locling .ap
2" & 1.4" split ba$el
36s ft.

MONITOR
WELL

Boring Log and Well Completion Details
MW4 (Boring B-8)
WGR Project No.: 1-012.02

Chewon Facility #90020
Oakland, CA

EXPI.ANATION
! wd.t Lwl d!rl'6 d;uir

g Wrt r hal h 6rrl9h.d $.tL-,,-,,

m l€doi oar.€odtrld

r F##i:*frr* "'::

I GnbrrFFb

DorEd PlsE .pprGlmtc

ftrr.d wi.E unari.ln

H.drurld wh.r. Fndlonrl

Ear'rurrd Eft.btltv
olFmlk'@lrdudMri)



4'lai
PVC carino

r ffi&x,.:tr#"*

I Gnb$pL

?tz//t ridttd w}{'! Elrrb^.!

-tK Edrn td E rr.bltw
Gyddlk'@rdudvli)

+12€
I 1 1 1 3

! r-1zr€9
12'}1

, , t , t , 1 , t , t , ,
Hr Rdr| O 2 a I

DOLANATION
! Wd.t LEI dltbf dtill^f
g Wrt rLirltn (od?t t d *.! ...-..- Ddt d *ra.ppEtdb

@HF*['*'* --- htrEd*ha6€r.h

GRAPHIC LOG DESCRIPTION

Sarne as abow: medum dense b d€nsa

Sane as abo\€; tr€t

Contlnues

SANO (SP) bown; wry deoso: nx,ist 0,10!6 fin€s; fine to
.n€dum sand; nodsrab to high €st K

silv SAND (SM) brown lo light gray; dsnsoi damp b
mo-ist 2G30,6 firE6: fn€ b m€dqrl sand: lo.{ est K;
slight hy&ocarbon odor

SANO (SP) brovm b oGngo-b.o'rn; Cns€; damP lc rnoisl;
<10t6 fin€s: fin€ b m€dum Eard; r|oderat€ b high est K

Boring Log and Well C-ompletion Details
MW4 (Boring B-E) (eont.)
WGR Itoiect No.: 1{12.02

Chevron Facility #90020
Oakland, CA



*:l3 GRAPHTo Loc DESCBIPTION

SANO (SP) brown; very d€ns€:rvet: <i (f/o fnss: fin€ b
medum gand: mod€rat€ !o high est K

Clayey SAND (SC) brown: medium dense; 2G5% finesi
fin9 lo coarsg sand; $1fl. fin€ g€vel; lo, , est K

F
1U
uJ
tt
uJ

tr
oz

=
I
ut
.F

llj

Siltv SANO (SM) blown:rnedium dens€ b dense; lt2ei
fnds: fine b coarse sand: $10"/ fine gravel; low lo
moderate est K

Same as abow

(coniact ddller)

Clayey SANO (SC) light gray b brorrn; 2030'/0 fines, firB
b coarsg rand: low est K

Slty CLAY (CL) light gray; very slitli lofl est K '

ID @ 35.5 lt

h.i ndb 0 2 4 I
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Boring log and Well Completion Details
MW4 (Boring B8) (cont.)
WGR Projcct No.: 1412.07

Chewon Facility #90020
Oakland, CA

E)OLANATION
! Wrt r Lvrl duiln8 ddlUig

It w.bt ).'d b conrpL{rd w.I .........
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r

) (o'"*n

Dofi.d *tEE .ppElEt

hr|Lil wl*r. ur..tuls

r|.dund rh.|t fr|ddbn l

Frtt lr:t d r.m.burw
otydr.ulL'.ordsdM&'



Pro
t!f.rfv) GRAPHIC LOG DESCRIPTION

Chdsty box-
& lo<jdng .ap

sandy GHAVEL ((,M) orcwn; m€qnlm @ns€; garnp:
1$20plo f nes: sG4Oy. f n€ b coats€ s€td: fins !c coatse
grawl; lo\,Y b rnoderate Est K; (f ll)

SAND (SP) brovrn; m€dum dsnse; damp; 1ot6 fin€s; fine
b rn€drm s€nd; mads'alg tc high €st K

ul
uJ
t!

ul
o

o
o
z
o.r(,
3
I
t

IJJ

Slty SAND (SM) brorr/n: densa; dampi 2030 4 fines; fine
tc rndum sandr lolr, sst K

Color d|€nge b orang€-b|o| ,n at 3.5' (altlings)

(contact dn-lleo

Clayey SANO (SC) brown wit| black suirEe6; dsns€:
&mp: 2G30"4 fin€s: fne b f€dium sand:low est K

10

(contact, drilleo
Siilty SAND (SM) hrowll b orarE+borvn; d€ns8; damp;
lGl 5% [nes: fu€ b m€dum Eard: br b mode"ab est K

12
r , r , r , l , r , r , r
hdrRdrt o 2 4 6 Conllnues

LoggedbF RlchardBaldwLl
Supervlsor: Tom Howard
Dat€ Drilled 4/1{/89

Hling C-oarpany Exploration Gegc€rtrices
Dri[hg Metho& lf ll,ollow 6t€st lug€f
Dillef: Dave Yeager/Iroy Foster

We Head Colrpletion:
TyF ot S.mpl€rri
TD (Iotal Dcpth):

Quisty box & loddiS cap
2" & l.4isplit balrel
340ft.

E)OI,.ANATION
:: W.taLEl d{dr8 dttlunt -

E wdaLv.lh.alrgLrtd!r.lt ..-.-,.

E!!l L€t on .a E oc'rd

I ffi#i#I,i.* "':::

I cub$pr.

Doaid rYt!.r. rppeimt

bn d wl|4llcti.b

r*hlEd *Lc Sr.d;.b6,1

EdnrldErobllltv
orFfful&'€or{u.dvti)

MOMTOR
WELL

Boring Log and Well Completion Details
MW-5 (Boring B-9)
WGR Project Noj 7472.92

Chewon Facility #90020
Oakland, CA



DESCRIPTION

SAND (SP) brown; vsry danse; darnp; 1e/6 fin6s; frp to
m€dum sand; moderate !c high est K

Same ai &!€

{IpfiT) GRAPHIC LOG'l
'!
,l

I
" ]

ar* ' ;=r.- 
]

: : , ' - ]153' 

l'ol

J
26

12 Groul

4' r4fi
PvC casing

20 Benonire
pollet ssal

24

1 4

1 6

't8

SAND (SP) bluegray: d€ns€: moist <l (Fi fnss; fin€ b
rn€dum sand: moderab b high est Ki sltght hyd!€albon

€iilty SANO (SM) bDt/n: dEnsqi 2s596 fir€6:fine b
m€dum sard; lov, e6t K no odor

SANO (SP) b.owt; dens€; .noist b wet 1096 fnes; fne tc
co€rse sandi moderat€ !t high est K

Same as abow

Conllnues

28
t ,  ' ,  r , l .  r ,  r , ,
hdrndU 0 2 4 0
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o
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EXPI.ANATION
:l w.t!r lal duirr dr0!!V

:il w.t r Lv.l tn ortPLtcd w.u

tFl Ldt on.atleEEd

I F"r#,T#,f'*

I G!.b xaeL

""'..- Dothd *!a!.pprlrttfic

- - - Arli.dPh.nun .rt tn
'//////, 

tb{\!td ||tuF g.AtdF^d

rl K Edmr.d o?tubnttv
C)ddlk i'ldudivti)

Boring Lag and Well Completion Details
MW-5 (Boring B-9) (cont.)
WCR Project No.: 1412.O2

Chewon Facilitv #90020
Oakland, CA 

-

MONITOR
WELL



rU
ulu-
UJo
far
o
o
z
oaro
3
Y
ut

ul

oo

38

40

E)(PLrAIiATtON
! l{rt r Lv.t dunt'3 ddtlr.nA
g w.t.r!.vil h€onprrd *.U .........

lS Lotordt!@srd

r HEAiffih:* "'::

I cnbralPL

D!c.d wlt '. rpp.Eldt

DrA.{ nid |rErirln

Hrhlnd P[.!r lrrd*loul

E ddt d @bUlw
oty&d|eilltdudvti)

PD
esnt GRAPHIC LOG DESCRIPTION

Slty CIAY (CL) gray: lrry stiff; damp b rKist; lofl €st K

rD @ 31.0 fr.

Slty SAND (SM) ysllot&b.own;d€nss; wst; lS25% finsl
ino to coaf6E sandi 10.% fno gra'Jel; lol,v b rnod€rat€ €st
K

Grawlly SAND (SW) bro ,n; denso; 9l(F4 fn€s: lin€ !e
cog'se s€nd: 2G25% fn€ grawl; moderals !c high est K

Boring log and Well Completion Details
lvwv-s (Boring &9) (cont.)
WGR Projea No.: 1{12.02

Chevron Facility #90020
Oakland, CA

MOMTOR
WELL
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l-,**-N N ; Hilffnililililil*'---
t *ffi N ]s$ltffiffijf;*im*Kil'd'''d'iiil*;,ilg[. NN ikE***ffi;#*il-*J;-:

E[. N N lffiffim'derasesK
frI N N ]ffiFffiFr N N JffifrifiugufiE f' N N '-.] [F*:ir',..,r.'.'*
l- NN-l
I NN I

[: NN:ffiHffi .,,*,,
|J-!-L!-l-!-!-!
bdradb o 2 4 6 conllnues

t " * t t ' , - t " a r a
Supervlsoc Tom Howard Drilltng Method: 12" Hollow stem auger TyF of Samplqs: 2'& 1.4" sPlit banel
Dates Drilled 4,/13/89 Drill< Dave Yeager/Troy Foster TD Clotaf Depth): ?8.SfiL

D(PLANATION
f W.kLr.ldonngd tlry
g vrdsLv.rb otnpt i.d wdl ........,

FS l,€do|t., r!€r,.r!d
Ddi.d wh.rr rpprslrd.

fArd $h!r rndrrrn

Hrliurd eh.r Er.d.d.ul

EddEd Eltubuirv
oydmlt i'dudtvli)

r F.*sffi,i.*

I GEb,.ryr.

'//////.

MOMTOR
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Boring log and Well Completion Details
MW{ (Boring B-10)
WGR Project No.: 1{12.02

Chewon Facility #90020
Oakland, CA
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z

CE

=

UJ

UJ

efi; GRAPHTC LOG DESCRIPTION

SAND (SP) orang+brown b blue-gray; dens€; 1flo fin€s;
fin€ !c medium sand; moderab b h'gh €st K slight
hydDcarbon odor

genbnito
pollot !o3l

18
frt S.nd

.0f sbned
!.fi 40 Pvc
casinC

20

Sane 8s abo!,ie; bluegray; slight tir moderat€
hydrocafton odof

Sam6 as abo\€; maist; slight hydrccadon odor

Same as abo\€; moisq moderab hydrocabon odor

Same as abow: weq $l'Eht b moderab hydrocarbon odor

SqNO (SP) orangebrown; slight b moderale hydrccatbon
cpr

Conllnues
r , r , r , l , r , r . ,
hdr RdL 0 , 4 r

E)(PLANATION
! Wd.t Lv.l dutisr druUnS - C&qc
E W|t.r!'rll^ cor|P|.trd w.ll .......,. Doaia{wi.,trpPtut ur!

Blffif#l* --- Il.A.dwh."...aturn

I L€$on o{ Eipb Et d 
/////2 li,I(ie"nutftr'tt'r'ttbntt

- frclE!&d ur)J/rl, rtx Edmtdr EtlEbilrv
ftR N.ncov*t Gvdt|clL'ct'dsdrdt')

I Gnbrrer.

Boring log and Well Completion Details
MW6 (Boring B-10) (cont.)
WGR Proiect No.: 1{12.O2

Chewon Facility #90020
Oakland, CA

MOMTOR
WELL



bp:13 cFApHtc Loc DESCFIPTION

Sllty SAND (SM) brown; s6ff;2t35% finss; fins io coaFe
sand: lofl egt KBenbnite -l>

p€ll€t 8€al

28

G.awlly SAND (SW) redbrown; dense; medium to coarse
sand; 2ogf/" fine gravel: high est K

F
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ulo
IL

fo
o
z
oar(t
=
:
UJ

t1l

rD @ 29.5 fr

36

38
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EXPI.ATIATION
! Wdakv.ldurlifddtlnf - CdMo
g w.!.!la,!l h ocaLr.d wtt ......... D.n .l wEE .pprqldt

Dulr.d -lauEn ltr

'a//r//,. 
El*\\nd wJ'a't $.d..bt'Jl

dK El t||l.t d Er!.r.Ullw
GydNlk'oidudMi)

H L€do. oJ'FGEd

r If;.ffiTS;"*

I cl.b..n'pL

Boring Log and Welt Completion Details
MW4 (Boring B-10) (cont.)
WGR Proiect No.: 1-012.02

Chevron Facili ty #90020
Oakland, CA
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4'sdi
PVC caring

toggedbla Richardilaldwin
SuFrvisoc Tom Howard
Dates Drilled. 4,/13/89

GFAPHIC LOG DESCRIPTIONPt0
FpflNt

Driling Company: Exploradon C,,eGendc6
DdllingMethod 12" I-Iollow steo auger
Driller: Dave Yeag$lT.oy Fo6tet

SAND (SP) light brDwn; rn€dum dense;darnp; fin€ b
coars€ sand; high est K

Sllty SAND (SlO orange+ro|ni m€dium dens€: daftp;'1015% fn€si fine b m€dlrn 6ard: moderata Est K

Silty SAND (Str{) orange+rolvn; m€dum deos€;damp:
2O,i0"/. fines; fine b medium sand; low b moderate est K

10

12

sjilty SAND (SM) orange$own; m€dum dsnse;damp;
2S30'.6 fin€6; fine b m€dum sandt lo,, esl K

Colo. dange tr bbeg€y at '10.5

Sarne a.E Sove

Contlnues

Well Head Courpletion:
Type ot Sampl6s:
TD (Total D€pth):

Cfuisty bor & Ioc}lng cap
2" & 1.,1' split baEel
31.0 ft.

2-

1-

o

8-

1d-

Boring log and Well Completion Details
MW-7 (Boring B-11)
WGR Project No.: 1-012.02

Chewon Facility #90020
Oakland, CA

MONTIOR
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E}ELANATION
! Wrt t L{l duttlt dt|lti||6
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I Grlbsryr.



J U L  1 3 ' 9 2  1 6 : 4 1 F R O H  R E S N A  N O V N T O P A G E  .  B g 3

po
lF|', GaAPHICLOG oEscRtPT|oN

S NO (SP) bluegrEy I ocanl|Gtfirrn;rlensel &rnp;
dot6 6neai f|1e b m€dum |and: rpder€b !r Hgh en K
sEoog hydocarbod o&r

Cald (ll€ngE lo gray.bro$r; rlght hydoca|bo{r odor

6',
ul
{l-
|lt
o

f
at
o
=
=oac(t
B
I
ut
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F

|ll
o

Cd.. drsr€e b bfue{rry; dighi ty4Dcarbo.t odor

c6for A{rrgc b lieht graft suong hydrecubo?t qdof

S N0 (SP) lbht gry: d€{rs; I 0% fts6; fne !o nedurn
gard; moderde fo high rd K itor€ hydo(aft.o 0d0a

Color cti'|€.; bla.* !o errfblua: stong trydrccarbon
&r

Cotrtlnuee

EffI.AI{ATION
! lYe'L\,\d&rdra dttri3
Sl web.dboqt rd!r!
[8l r.€lorr d rh,r..a

IFegfst -

I c'.lrd?r.

'U-nf 
-f.r.6.e*.

bd!.!|. .{...rEr

lbuttdda ldnbrl 
'

Edd.d;anrtdw'Or&ldE.rdldtft

Boringlog and Well Completion Detailg
MW-7 (Boring &ll) (csnt.)
WGRProFct No: 1-012.@

Ctrevmn FadBty #90@O
Oakland, CA



bfii GRAPHIC LOG DESCRIPTION

26 '3 sand

PVC

Bentonhe
pollot lsal Slty SAND (SM) brol ,n; medum dEosa: 1+2094 fn€s;

fne b m€dum sand: lia/i !c moderatg gst K

28 rs s"na
e douCh

Siilty CLAY (CL) b,rov/tt; \,Bry stjff; 510"f fine sand:
bY est K

ul
UJ
t|-
uJ
o

o

z
o
CE

=
J
r!
CD

F

IIJ

30 Beronire -.
pollst loal

m @ 3r.0 fr.
f-r-1-r-l+J-d-tJ-r-J
hdr Rdtl O 2 4 6

a4

3t!

40

E)GLA}IATION
! W|ts bv.l dunry drUttry

3 wrcrLrlu onpncd tldl .......-

lt;l l"cdon .( Eslrld

r

I cnb'.n eL

D6atdtl'.rrpPldal.t.

hrf.{ vl|.E uaertlt

r|rduEd wh.rr gr.drtlonll

Ed!$ra Efirsbulty
OrdEU. 

_@!dud!'li)

Boring Iog and Well Completion Details
MW-7 (Boring 811) (cont.)
WGR Proiect No.: 1-012.02

CheEon Facility #90020
Oakland, CA
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GRAPHIC LOG DESCRIPTION

Chdlt, bor-
a bddn! cap 6ard;fn€ io coars€ gravel; lorv b

mod€rate est K

ll.J
UJ
tl.
llj
o

.T

U'
oz,

=
5
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F

IJJ

SAND (SC) E"ay b oreng€-brown: dens€; damp;
, fin€s: fn€ b nedium Eand: low esl K

SANO (SP) kown; dens6; damp; G10',6 fn€s: 6ne lo
coar6€ sard; rfiod€rate to high est K

slIV SAND (SM) bro ,n tJ gray: denso: damp; 2o3ry.
fines: fine to modsraE sand; low est K

Chveu SANo (SC) bown: m€dum d€ns€: darnP: 1$2096
finei:'fne I m6dum sand; low est K

r , t , r , l , ' , , , t
hdrFdb 0 2 4 6 Contlnues

LoSged bla Rlchatd Baldwin Dri ing Co6panla FJplo!.tion C.*.6ervlcee
suPervbon Tour Howard DrillingMethod. l2: Hqllovt stell auter
DalesDriled. 4,/19/89 Drtller: Dave Ycagetr/Troy Fo6te'

Wdl Head Completion:
Type of Samplers:
TD Ootal Depth):

Guisty box & lockhg ep
2" & 1.1'rPtlt bartet
2&0ft

E}(PLANATION
! wd.!L$.1dudnf dnllhg - C6r.c,
lZ WdsLe.lbsr9t r.drdt ...-.,- Dcr.d vrls. rpprsttnft

M !ffi'x56* --- D.dr..rrta!un.'r'!'

I L6tbn o( rrEL Er.d 
'//zr/'/. llAtt lry\E5rld.r,otn

r fFcL,nlE l. ll,!t -t K E ddl.d r.!d|b!!iy
Nn No |Ecry 

OYdtuU'ilidudivltY)

I cdrx,"r.

MONrIOR
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Boring log and Well Completion Details
MW€ (Boring B-12)
WGR Proiect No.: 1{12.ff2

Chewon Facility #90020
Oakland. CA
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16 aentnlte
p€ll€t r€al
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t , t , , . 1 , r , , , ,
hdrRdl| 0 2 4 G

EXPLANATION
t W.tE r.vd dudB dtlrhg

! W.t r t {.1 b orlPLt.d yr.[

m L€tr6., n€'l'rld

......... Dofi.d *lE!.pprsldt.

- - - Dr.lt.d wt.'t llrai.ltt

"/U/zt 
llAst dth.E Et d.r1^n

*t X E'tltn t.d F it!$ltliy
G)ddlk ondudMty)

r F.ff;gi:trif'*

I cEbxrlpL

Pro
@pw GHAPHIC LOG DESCRIPTION

SANO (SP) blu+gray; m€dium dens€:damp; <lo'/. fines;
fine !o mediurn sand: high est K; moeraE hydocaftoo

Sam6 as above: color cfianga b b.own b Uuegrayino
oo0r

Same as abow: color chang€ b dalk brolvn

Same as above; color change b blue-gEy

Sjiliy SAND (SM) blueglg/il5-'fh
moderab est K

SAND (SP) lght bluegEy; mediun dens€i <10'l. fnes;
6n€ b medum Eand: mo&rate lo high 8st K

SamE as abow: colot change b brcwn

Sarne as above

Contlnues

Boring Log and Well Completion Details
MW{ (Boring B-12) (cont.)
WGR Proiect No.: 1-012.02

Chewon Facility #90020
Oakland, CA

MOMTOR
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*l$ GRAPHIo LoG DESCRIPTION

Sanq SILT (ML) blvi n; stitf; lG25% fine b medum
sand: lolv est K

TD @ 2e-0 |t.
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r , t , t , l , r , r , '
h d r F d l ' l  0  2  4 I

32
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38
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Boring log and Well C-ompletion Details
MW{ (Boring B-12) (cont.)
WGRProidNo.: 1472.U2

Chevron Facilitv #90020
Oaktand. CA . 
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EXPI..ANATION
! W .rLEl l!il4 dr!!'g
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PID
bpd{, GRAPHIC LOG DESCRIPTION

Asphalt
Chdsty bor -
a bcklng cap

Sandy CLAY (CL) brown wih brorvn-gray mottling;
stift;damp; 1$20"/. fine to medium sand: low €st K;
(fi[?)

2:sdl40 -
PVC oasino

UJ
IU
l,-

o
tt

a

Y(t
=
:t
l.rJ

F

IJJ

S6mg as above: color chang€ b blue-gray; hydrocarbon
ooof

10 Sandy CLAY (CL) blu€{ray; slilt danp: 15-20% fine
tt medum sand; low est K; (fill?)

12
t , r , r , l , r . r , ,
hcnRdiu. 0 Z a 6 Contlnues

t * " * . J * " " " *
Proi.a Mgr: Lcn Nlles
Dat€s Drilled; 6,/20,/90 mFffi'#" f"ti,Hg"?s" Well Head Comeletion:

Tlpe oI Saopla-l
m Clotel Deedr):

Qiristy btfr & lod<ins cap
2' 3plii barrel

E)(PLANATION
! w.r.tr.Gtdurr"d!0trr - tffs***,"
g W{.r Lv.l ln o@Lr.d Rl r.Er.d wi.'r rPProddE

@}ffi*$* -- - D.$.dw!.!'.!rd:rn

I rodot! .{ xmpf. ELd 
t/////t Plrr}.wav\'agadttroal

-L.ch.di<.1erlta 
6K Edrurrt,.@ultr,
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Boring log and Well Cimpletion Details
MW-9 (Boring 8-16)

Chevron Service Station #90020
Oaklan4 Califomia

MONITOR
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UJ
ul
t!
TU
(J

f,
f

o
z.
ot

=
9
u,J

Pto
GRAPHIO LOG

12 fi sand

2' sch 40
PVc aasin

g€ntoniE
p€llet s€aj

i3 Sand

20;'"fr;f$it
casing

t o

OESCRIPTION

Sandy CLAY (CL) blue-gray; stifi; dampi l5-20% fine
b medium sand; low €st Ki (fill?)

Color change to brqwn @ 13.0'

SAND (SP) brown; very dense; moi6t; 0-5% tines; fine
sand; moderaig ost K

Color change lo brolvn with da brown mottling @
16.d

SAND (SP) brown witl .hrk brown mottling; very
d6nse: moist: Gt0% lines: moderate est K @ 17.5'

€ 6-22.90

Samg as abow

SAND (SP) bluejray; rrery denso;wet;G5% fines; fne
sand: moderale 9st K; hydroc€rbon odor

Same as abow

SAND (SP) bluegray; \€ry dense; net e5% fines; tine
sand; rnod€raie est K: hydrocarbon odor

Same as abow

SAND (SP) blus-grayi wry dense;wet;G576 fines; fine
sand: modqrab 6st K: hydrgcarbon odor
Silty CLAY (CL) brovrn; very denso;damp; low est K

Conllnues

PvC cep

B6nbnhs
pellEi 3€al

hchftadE 0 2 a 6

EXPI.ANATION
: w.t 't?.l.tu'rnsd'0rh6 - ffi*r..*,"
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Boring Iog and Well Completion Details
MW-9 (Boring B-15)

Chevron Service Station #90020
Oakland, Califomia

MONNOR
WELL



GRAPHIC LOG DESCFIPTION

Silty CLAY (CL) brovrn: very donso:damp; low est K

ao
hF ,)

30-

J1

34

.to

?a

40-

fr
UJ
l!
ql

3u.
E

z

3
9
uJ

38

40

EXPI,{NATION
t w.t .r.v.l dsd{d,[ib{ - m".--,"
I w.taLalhorlPLtrd *rtr .....,--- Ddld h..trpP|dr,Er.

@:ffif*i.* 
---rbr.dwh.'.ur.,t i!

J L€tbn .a ,-pf. erf.d 
7/////t lttd.w'a|'}'* gaattupl

- fdclqrlor &$rb dX F_rd.inrrd D.Mburv

E ss.,.'pr. tr;*;"ii11i5-
El cor.*n NF No'*!1,

Boring log and Well Completion Details
MW-9 (Boring 815)

Chewon Service Station #90020
Oakland California 

'



Pto
GMPHIC LOG DESCRIPTION

Sandy CLAY (CL) brown; 6lilf; damp; tG15% fine
sard; Iot{ 6st K; (hom cuttingsxlill?)

Lll
UJc
uJ
o
fi

z
o(r
(,
3
I
llJ

.l-

IJ,J

Same as above; 15-25% sand @ 3.5'

Sandy CLAY (CL) brown with gray mottiing; stifi:
damp;25-35% fine sand;low qst K;(trom cuttings)
(f ?)

S€me as above: damp; 15-20% sand @ 8.0': (f.om
cuuingsXn[?)

Sand!, CLAY (CL) brown wih gray moding; vsry Etitf;
@mp; 15-20% fine sand; low est K: (fdl?)

h. i t l - |u.0 ? 4 6

Logged bF
Proiect Mtr
Dads orifie*

Justin Power DriIinS Companla B & F hllinri Co.. Irrc.
Hlling Method ff Hollow sliat auret
Ddllar Btu.? Cor

Wdl Head Completion:
Type of Sanpl,er-:
TD (Toal Deptl$:

Chdsv box & lockinc cap
2" spli bar'd
?.otL

L€$ Nles
6lZO/n

E)ELANATION
!Z Wdlr h*r durtlf dd!'g

g WddL€l rr@pt i.d ltl

F L€t 06 drEelrrd
Eil d rntpt

- SbId *IEanr.ln

......-- Doaral t4t@ rpptBidt

- - - fd{d ret@!@nr||l

.///?/t lt,rntt d!\cc V.a.dDdl

-t K EdrEr.d p.nE b!!ty
(bFrr![c oldsdtvrv)
U( . p.rEry 2X. ,6id.jt,

Na NotEltry

I mlffi.-*

E co"-.pn

Boring Iog and Well Completion Details
MW-10 (Boring &15)

Chewon Service Station #90@0
Oakland Califomia 

'

MONITOR
WELL

10



'14

12 13 sand

2'sch 40
PVC casin

16 Eenrcnil€
pell€rse3l

JB Sard

1 2

16-

18-
' l8.0Zslomd

sch 40 PVC
casing

20

&20.90
I lOZf

10i50

6-?.90
9,74

20-

22

26

lrdr Fa([!. O 2 4 6

LIJ
LU
TL

u,
o

z

9
uJ

F(L
uJ

Pf)
bpmr) GRAPHIC LOG DESCHIPTION

Sandy CLAY (CL) brown with gray motding; very stitl;
damp; l5-20% fins sand; low est Ki {fill?)

{c-Egllllel_

SAND (SP) brolvn;very d€nse:damp; G10% llnes:
modsrale esl K

Same as above;moist

SAND (SP) brown: very dense;wet; 0-107" fnes:
moderate est K

Same as abow

CLAY (CL) bron n wih gray
20% fing sand:low est K

SANO (SP) brown; very dense:wet 0-107o fnes:
moderale sst K

Same aE atro\€

SAND (SP) bro\,vn: very d€nse: wet 0-l ff/o fnos;
moderato est K

Silty CLAY (CL) medium to light brown: very sliff;
damp; b', €st K

Serng as above

Contlnues

E)EI.ANATION
:r w&rhv.rdud^rd'ur,a _ gilT:*---r,
I W.tltLa.ltn@dtpt rd wtt --...---. Dorb{ *tuE.ppdlrrr.

@ m*;[* 
- - - D..\.{kifrr*rrin

I letbn d stioh i.f.<t 
'/////2 tla\urlwh't' gadtrlovr

_ rq.rEt'i&.t|n.'lFL ct x E tt*rar lEfr.butw
s sr".-,er. $*fi5;!i:9"."
El cor.-p,. NR Nonovtql

Boring Log and Well Completion Details
MW-10 (Boring &15)

Chewon Service Station #90020
Oakland. California

MONTOR
WELL

10



26 sroush ------------+H

t . r , t , t , r . t , l
hdr Fdhr 0 2 .a 6

28 a

F

l!

llj
o
lt

z

a
3o)rr,
dr

t--
lrJ

30-

32

34

rto tto

38 38

4 40

E)OI.ANATION
I wrt nlardurt!6dl{lb5 - eijf-.-'t.u,
s W.i.r t4l ls.ocph.d *dl .----...- Dd.d wn@.r,pdn r,

@ :frf$* 
- - - D'trtdwrt.'.u*ti!

I Ldddtdltt"r.sLd 
?/////t l:bcil,rfta*ln7rltrta*l

- lr .lrrt&d .ndyiL qt X Edni$.d @bUlw

S sr"..'pr. ffiH;ffi?1*,,-
QI cor-,,pr Nn No E@'ry

Boring Log and Well Completion Details
MW{0 (Boring e15)

Chewon Service Station #90020
Oakland, Califomia

MONTTOR
WTLL

10



PID
(,P''9 GBAPHIC LOG DESCRIPTION

Sandy CLAY (CL) brown; Etitf: damp: 1&.20% lin€ to
medum rand; lor 9$t K; (hom cuttjngExfill?)

llJ
uJ
IL

UJ()
tr-<(r

z
f
o

=
9tu
F

ul

Color chango b g.ay{reen wi$ red motding @ 5.0.
(trom ornings)(lill?)

10 Sandy CLAY (CL) brown-gray wih red moding; stitt:
damp; 1$20% fin6 io modium sand; low est K (ti ?)

12

Contlnues

IDggedb',: Jutie Noffte
Itoject MF: Len Nil€s
Dat€ Drille4 6,/18,/90

Drilling Company B & F H'llins Co., Inc
Drilling Method 8" Hollow st&r euee
Driller Bruce Cox

WdI Hesd Completion:
Tlpe of Samplei
TD Cfotal Depth):

Christy box & lockine caD
I splil barrel

E)(PI.ANATION
: w.r..Lald;dqddn"s _ ffi,.-1.,"
! W.ta Lrll t^ dnpt tdw.[ -.......- Donrd wirr.pprqlnt

Bffi*i"""** - - - D.acdsh.Eh..n.jr

I 
L@t ondshpr. -.Ld 

t/////t lld\rt'lv'@tadtrbfl

tqcEru.l u|lFlt €6r X EdtrDr.d mrbUkv

$ sr".-.,p,. $$'#?4,i:H"o."
R 

"oo-_on 
Nn No.-".,,

Boring L.og and Well C-ompletion Details
MW-11 (Boring 813)

Chewon Service Station #90020
Oakland, California

MOMTOR
WELL

11

1412.04



Pto
{P9||' ) GRAPHIC LOG DESCRIPTION

12 13 Sand 1 2 Sandy CLAY (CL) brown-gray with rgd mo ing; stiff:
damp; 15-20"6 fine to medium sand; low qst K; (fll?)

(SC) g.ay-brown: very &tpi

2'sci 40
PVC casin

fno sand: low sst K:(lill?)

1 4

SAND (SP) gray-brot{n;very d€nse; damp; Gl0%
fines: fine sand;mgde.atg esl K

F
uJ
LIJ
IL

lu
C)
ll-

l
o

z

E.
o
=o
-J
ul

-
F
UJ

1 6 1 6

Same as abow

1 n 1I SAND (SP) g,ay-bro,vn; ve.y dense; moist;0-10%
fin6: fin€ sand: moderatE egt K

20 20
&z-9o

* 423
t 6leeo

r295

22 22

?4 24

SANO (SP) g,ay-brown: very dense; wet;OIOA fnEs;
fino sand: mod€ral€ gst K

10 26

Contlnues
Inch R.d!. 0 2 a 6

EXPLA}IATION
- w.r.'r.v.rd!'rnsd hs _ gilrTt**.."
g W.t rLEl h @npLtGd lddl ......... ft.r.6 wn.E.pi,et flt

@mf*i'** --- D"\.{khaw.''.'

I L€uon c rtrpL Ef.d 
t/////t ttlri''ird'l\e tal'ttoor

- tccrE lk:l u,lyr! et K EdNt d D.'Er!!re

!! Sr.,,. *r. Oydmu.ildu<rt'ry)
rx r lrttn,y 2X . 'did.r,

E coro*r. NR N"**'y

Boring Log and Well Completion Details
MW-ll (Boring B-13)

Chewon Service Station #90020
Oakland. California

MONITOR
WELL

11



Pro
GRAPHIC LOG DESCRIPTION

26 Bentonire
pellet seal

28

uJ
uJ
TL

o
3

z

3

uJ

l-

UJ
o

r , r , r , l , t , r , l
hch Redl'r. 0 2 zl 6

36

38

40

SAND(SP)gray-brown:verydense:wer:0-l l ines;

Sandy CLAY (CL) gray-brown: hard; damp; o-toe/o tine
sandi low E6l K

!D (SW) brown: wet; line to coarse sand; high
K

Boring Log and Well Completion Details
MW-1 1 (Boring B-13)

Chewon Service Station #90020
Oakland, Californii

MONTTOR
WELL

11

E)(PI.ANATION
! w.brbv.ldunntdlillt 6 - ffi*--"
I w.t !L?!llno4pLr.d EU -....--_ DoQ.drtarppEtd!.

w :ffif$* - -- h.rt.d*r@u*ln'

I r€t|.no(r.rpttsLd 
///z'/t Htdttttd v\'E gad'dwl

- tcchatrk l.ndyrb 6.rK E dtEr.d D.rnt:u&y

[!sr-.,.opr. *Hs;*t*.'
E cor.*n t{F No@ry



*ii3 cRAPHrc Loc OESCRIPTION

Sandy CLAY (CL) brown; m€dium stitf; damp: 203Cp/.
fine b medium sand:low est K; (hom ouningsxfill?)

2'sdr 40
PVC c€si

llj
l1.l

tu

L

.D
oz

3
:l
UJ

-
F

uJ

Same as abow; (lrom ojttings)

10 S€ndy CLAY (CL) brown; medium sritf; moist; AG3O%
fne to msdium sand; low est K: (fitt?)

Sarne as above; color change to gray{reen; 2t3S%
satud @ I 1.5

1 2

Contlnues

Logged by
ProFt Mg=
Dabe3 Drillea

Jo€l CotfE|an Drilling Companlr B & F Drilins Co- Inc
Drilling Method 8" Holow st&r auc€r
Ddllec Bruce C-ox

Well H€ad CorFletion:
Type of Samplet:
TD Cfotal Depth):

Christy box & lo*ine .aD
2" splii barrelLerrNil€s

6tp/n

EXPLANATION
! w|t..bwt dlins d!0rh6 _ sdt-"a""
g W.t rl.r,,.lhodrpLr.rttvtll ......-.. D.ii.!t brtlE rpprdtut

E! Ierb! .a n ov!n{
Enl drqtrdvt

- - - tE l.d kh.nl*.n.rn

ta////t llAwd|'l,.tc gnd.(sat

..t |( Edri.r.d Ft4rbut,
Or)dnuUc.ordudndty)
lK . pr&flrt 2x. r*!i.t.r,

Na No *.rI

rf"mffi,"-*
[! sr*-'pr.

E cor--en

Boring log and Well Completion Details
MW-12 (Boring B-14)

Chewon Service Station #90@0
Oakland, California

MONITOR
WELL

12

1{12.04
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Pro
bPfr4 GRAPHIC LOG DESCRIPTION

' 1213Sand

ir3 Sand

t o

Bentonhe
pall€t seal

Sandy CLAY (CL) medium 6titl; moist;Sansy sLAr (UL) gray{reen: meolum 6tn; m(
25€5% fne to m€dium sand;low est K; (li ?)

2' sdt 40 -
PVC casing

1 4

SAND (SP)brown; damp to moist very densei G1O%
fines: fine 6and:moderate €st K

S€tne as above; color change to brown-light gray @

1 R

20

22

24

4 0

SAND (SP) gray; very denss; moist; 0-tO% finesi tine
Sand;moderaie 66t K

as abo\€; wet

(SP) gray: '/ery densei weu Gl(F/ fine6; fins
sand; modorate est K

Clayey SAND (SC) brown{ray:modium dense:wer;'|G20"4 fnEs: tine sand; lol,v to moderate est K
.///////////////////////////////ru
ry (CL) brown: slitf; damp to moist; low €st K

Continues

Boring log and Well Cornpletion Details
MW-12 (Boring B-14)

Chewon Service Station #90@0
Oakland, California

MONTTOR
WELL

12

D(PLANATION
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Pro
GRAPHIC LOG DESCRIPTION

Clay (CL) brown; stiff;damp tc moisl; lo',y sst K

Sam€ as abow

B€nlonlto
p€llstseal

26

28 Chy (CL) browni sltff; damp lo noist; bw est K

.///////////////////////////////m

uJr.u
l!

ul

tr
v)
oz

B
9
UJ

(L
uJ

Sandy CIAY (CL) brovm; sliff: darnp to moist; GIO% fne
sand; low est K

30 m @ 29.s fr.

32

36

38-

Boring Iog and Well Completion Details
MW-12 (Boring B-14)

Chewon Service Station #90020
Oakland, California

MONITOR
WELL

12

E)(PI.JNATION
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LOCATION

17TH ST

Fa

I

-r

NORTHING EASTING ELEVATION

PACIFIC ENVIRONMENTAL GROUP. INC. WELL NO. MW.13
PAGE 1 OF t

PROJECT NO. 320-!
LOGGED BY; SVG
DRILLER: WEST HA
DRILLING METHOD:
SAMPLING METHOD
CASINGTYPE: Sch,
SLOT SIZE: 0.020'
GRAVEL PACK: 2 x '

'0.01 CLIENT: Che
DATE DRILLE

ZMAT LOCATION:
HSA HOLE DIAME
: CALMOO HOLE DEPTF
{O PVC WELL DIAME

WELL DEPTF
12 SAND CASING STIC

vron USA
lD :10 -3 -91
1633 Hanison St.
TER: I '
l: 28"
TER: 2"
l : 28 '
IKUP: NA

WELL
COMPLETION

uj ,

27
;3

z
F F

d d
h i
=q

> t =

RLJ
o l :

'r
ul

F
J

U'

LITHOLOGY i REMARKS

Fz
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=
ul
o
F

uJz

Dp

Dp

Op

Dp

DP/
Wt

Wt

Dp

0

0

U

1 . 4

0

push

49

>cu

>cu

, la

2- -

o -

s-

t u -

t o  -

t o  -

2 t -

24_

) A -

) A J

I
I

"rJ- - l

" ,  . ]r + l

o^J
" " 1'1
ea -t

' l
401

1
421

I
44-1

I

l*"

1",
I
1""
I
I
I

ML

ASPHALT
CONCRETE
SILTY SAND; yellow brown; 1$20% silty lines; medium
s_and; w€lls.orted sand; dense; no product odor,
@4.5': 6' thick concrele slab

SANDY SILT; dark brown; Iow plasticity; silty fines;
20-30% line to medium sand; stiff; no product odor.

SILTY SAND; yellow brown; 15-20% silly lines; medium
sand; well sorted sand; very dense; no product odor.

@21': color change to light gray; no product odor.

@25': increase in fines to 30-40%; taint product
odor.

SANOY SILT; light brown; low plasticity; silV tines;
20-30% fine sand; stiff; no product odor.

BOTTOM OF BORING AT28'

z
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z
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F .z
uJ



PACIFIC ENVIRONMENTAL GROUP, INC. WELL NO. MW-.I4
PAGE 1 OF 1

PROJECT NO. 320.9
LOGGED BY: SVG
DRILLER: WEST HA;
DRILLING METHOO:
SAMPLING METHOD
CASINGTYPE: Schz
SLOT SIZE: 0.020'
GRAVELPACK:2x1

0.01 CLIENT: Che
DATE DRILLE

IMAT LOCATION: '

HSA HOLE DIAME
r CAL MOD HOLE DEPTI-
;O PVC WELL DIAME

WELL DEPTF
2 SAND CASING STIC

vron USA
iD: 10-991
1633 Harrison St.
TER: 8'
l: 28.5'
TER: 2'
l : 27
IKUP: NA

WELL
COMPLETION

t u ,

F -*z
EE o

z
9 , -
< *

h=zu h t u d
;
=

ru

J

o

LITHOLOGY / REMARKS

Fz
UJ

uJ

F
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z

V

Dp

Dp

Dp/
Mst

wt

wt

Dry

n

0

U

30

>3U

>cu

>50

push

z

A

A

10 .

12 .

l o '

18.

20 .

'22 .

24'

, 4 .

28'

30 .

32'

J O '

ee

40

42

44

o lo  I
D l o l
rTTT

iIl
rlrl

ilil
: l : l
:{t

GM

SM

bl'-

SM

ML

ASPHALT
CONCRETE
SILTY GRAVEL - FILL; light gray; 20-30% silty fines;
coarse gravsl to 1"; very dense; no product odor.

SILTY SAND - yellowish brawn; 1 5-20% silty
{ines; medium sand; well sorted sand; loose; no
product odor.

@8': 4n thick concrete slab.

@10.5': change in color to light gray.

SAND lo SILTY SAND; yellowish brown; 5-10% silty
lines; medium sand; well sorted sand; very dense; no
product odor.

@20': wel; no product odor.

SILT; light tan; siity lines; G5% very line sand; very
stift; no product odor.

BOTTOM OF BORING AT 28.5'
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LOCATION

17TH ST

F
@
z
a
cr
'r

NORTHING EASTING ELEVATTON

PACIFIC ENVIRONMENTAL GROUP, INC. BORING NO. B.A
PAGE 1 OF 1

PROJECT NO,
I nnratrn av. (

DRILLER: WET
DHILLING MET
SAMPLING ME
CASING WPE:
SLOT SIZE: Nl
GRAVEL PACK

320-90.01 CLIENT: Che
JVG DATE DBILLT
iT HAZMAT LOCATION: '

HOD: HSA HOLE DIAME
THOD: CAL MOD HOLE DEPTF
NA WELL DIAME

\ WELL DEPTF
: NA CASING ST|C

VTON USA
:n. 1n-E-ot

1633 Hanison St.
TER: 8'
l : 31 .5
IER: NA
i: NA
KUP: l.lA

WELL
COMPLETION

LIJ .

t rFJ*z
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z

d D
h 3
= q

' r ^

h IIJ
i l !+
o 3

r l tgt:
o t >
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I
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LITHOLOGY / REMARKS
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V

Dp

Dp

Dp

Dp
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Wt

Dp

0

n

18.2

;I

49

40

>50

I

>cu

>50

40

6

o

10
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16
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20

30

34

\to

38

40

42

44

,l

4

}J
;/;

SM

SC

SW.
SM

GWI
MLtl

't

ASPHALT
SlLfi SAND; reddish brown; 15-20% silty lines; minor

clay; medium sand; very dense; no product odor.

CLAYEY SAND; reddish brown; 20-25% clayey
fines; fine to medium sand; dense; no product
odor.

SAND to SILTY SAND; light gray; 5-10% silty fines;
medium sand; very dense; moderate product odor.

@20': moderate product odor.

@25': light brown no product odor.

GRAVEL; reddish brown; G5% fines; 0-5% sand;
fine gravel lo 112'i well rounded; dense; no
^ . ^ A t  t ^ t  ^ A ^ r
| J r v v e v .  v e v r ,

SILT; light brown; low plasticity; l0-1 5% fine sand:
very stitf; no product odor.

BOTTOM OF BORING AT 31.5'
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LOCATION MAP

17TH ST
-TCITtr  \

t " , ' - l
Fl-Fl I- - a  I
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NORTHING EASTING ELEVATION

PACIFIC ENVIRONMENTAL GROUP. INC. BORING NO. 8-B
PAGE 1 OF 1

PROJECT NO.
I n^/:trn nv. <
DRILLER: WES
DRILLING METI
SAMPLING ME'
CASING TYPE:
SLOT SIZE: NA
GRAVEL PACK:

320-90.01 CLIENT: Che
;VG DATE DRILLI
'T HAZMAT LOCATION: '
'{OD: HSA HOLE DIAME
I-HOD: CAL MOD HOLE DEPTI-
NA WELL DIAME

WELL DEPTF
NA CASING STIC

vron USA
iD :10 -5 -91
1633 Harrison St.
I t r r l : . '

l: 34'
TER: NA
I: NA
;KUP: NA

WELL
COMPLETION
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LITHOLOGY / REMARKS
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ASPHALT
SILTY SAND; light brown; 20-30% silty fines; line to
medium sand; very dense; no product odor.

SAND to SILTY SAND; lighi brown; 5-10% silty
lines; medium sand; very dense; no product odor.

@15': change in color to light gray; faint product odor.

@20': change in color to light brown; no product odor.

@25': change in color to light gray; no product odor.

@30': lost sample; hammer broke; drilled down to 34'
to retrieve.

BOTTOM OF BORING AT 34'

2



LOCATION MAP

17TH ST--T---_]
^ ^  a  I
o-u I

ts tTE I

z

L
tr

T

NORTHING EASTING ELEVATION

PACIFIC ENVIRONMENTAL GROUP. INC. BORING NO. B.C
PAGE 1 OF I

PROJECT NO. 320-9
LOGGED BY: SVG
DRILLER: WEST HA.
DRILLING METHOD:
SAMPLING METHOD
CASINGTYPE: NA
SLOT SIZE: NA
GRAVELPACK: NA

0.01 CLIENT: Che
OATE DRILLE

ZMAT LOCATION: '

HSA HOLE DIAME
: Continuous Core HOLE DEPTF

WELL DIAME
WELL DEPTF
CASING STIC

vron USA
iD :10 -5 -91
1633 Harrison St.
TER: 8"
l : 30 '
TER: NA
l:  NA
IKUP: NA

WELL
COMPLETION

u r ,

2z
=E

z

<*
h3 h t]]

tr !,y B
;
E

-

o

LITHOLOGY / REMARKS

Fz
tU

IIJ

F

r..lJ
z

v

Dp

Dp

Dp

Dp

Dp

wt

0

n

0

push

push

push

Pusn

pusn

6

8

' t0

12

t o

t o ,

20

22

24

10

rlU

at

u
36

38

40

42

44

SM

SW-
SM

ML

ASPHALT
SILTY SAND; reddish brown; 15-20% silty lines;

medium sand; very dense; no product odor.

SAND lo SILTY SANO; Iight gray; s-10% silty fines;
medium sand; very dense; no product odor.

@21': color change to light brown.

SILT; light gray; low plasticity; 2-5% fine gravel; very
stiif; no product odor.

BOTTOM OF BORING AT 30'

.1!l

;.::-;
;:i'l
ii:
j::i
_1:tl
:i:.r
,ii.:,:::
:ir';
..::i
..:tj
:.:ij
,i:l
:'.rr
::ir'. t.

. i

..



17rH ST I----- - ,
B_D.  i  g  I
lsre lg I

LOCATION MAP

NORTHING EASTING ELEVATION

PACIFIC ENVIRONMENTAL GROUP. INC. BORING NO. B.D
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PROJECT NO. 320-90.01
LOGGED BY: SVG
DRILLER: WEST HAZMAT
DRILLING METHOD: HSA

CLIENT: Chevron USA
DATE DRILLED: 10-5-91
LOCATION: 1633 Harrison St.
HOLE DIAMETER: 8'

SAMPLING METHOD: Conlinuous Core HOLE DEPTH: 30'
CASINGTYPE: NA
SLOTSIZE: NA
GRAVELPACK: NA

WELL DIAMETER: M
WELL DEPTH: NA
CASING STICKUP: NA
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ASPHALT
SILTY SAND; reddish brown; 20-25% silty fines;
medium sand; very dense; no product odor.

SAND to SILTY SAND; light gray; 5-10% silty fines;
medium sand; very dense; laint product odor.

GRAVEL; black; &5% fines; G5% fine sand; fine
gravel to 112" well rounded; very dense; no product
odor.

SILT; light brown; low plasticity; silty fines; 10-15%
fine sand; very slitf; no producl odor.

BOTTOM OF BORING AT 30'
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APPENDIX D
CONTINGENCY PLAN

This contingency plan will ensure that the hydrocarbon plume remains in compliance with

the cleanup goals for the site. Ground water monitoring and sampling will be performed to ensure

that cleanup goals are not exceeded near the downgradient boundary and compliance with cleanup

goals is maintained.

Wells MW-7 and MW-13 will serve as a "guard points" and wells MW-15 and MW-16 will

serve as "boundary wells" to ensure tJrat compliance is maintained. Ground water from these four

wells will be sampled and analyzed for hydrocarbons quarterly for one year, semi-annually for one

year, then annually for three years. After that, if cleanup goals continue to be maintained,

monitoring will cease.

If this ground water monitoring indicates that certain conditions have been met, a

contingency plan will be triggered. These conditions and contingency plan responses are

summarized in Table D-1. In general, each monitoring well is assigned a "baseline" hydrocarbon

concentration which represents a fypical concentration detected during the last several years, and a

"trigger" concentration which represents a significant concenration increase that may lead to non-

compliance with the cleanup goal. As Table D-l showe, tbe bas,eline hydrwarbom coff€ntration

for the downgradient bourdary wells is <0.5 ppb of berzene, ard tre trigger corcoslration is 4'

ppb benzera. When a trigger concentratiotr is rpt or exc€€d€d for two consecutirb mooitoring

periods the contingency plan will go into effect.

When triggered, the contingency plan calls for three responses: 1) Th€ ACDEH is ootifiod;'

2) $m}nd water monitming is incleased to quarterly in all four wells; and 3) monitming will

contimre s'hile a suitable rernedial action is identified.. The additional quarterly monitoring will

continue while any remedial actions are conducted, and for two years after tJre remediation is

discontinued, to ensure that baseline concentrations are maintained.

: : , l { .&i.a'
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