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SUMMARY

The Shell site at 630 High Street, Oakland, California is an operating Shell service station.
In 1989, an unspecified volume of soil was excavated from the eastern corner of the site, and ten
monitoring wells were installed across the site. Ground water samples collected from these wells
over the past five years indicate that benzene is present in ground water in the northeastern area of
the site at concentrations of up to 530 parts per billion (ppb). In 1995, Weiss Associates (WA)
evaluated the risk posed by the residual hydrocarbon plume using the American Society for Testing
and Materials (ASTM) Risk Based Corrective Action Applied at Petroleum Release Sites (RBCA)
guidelines. Data collected during subsurface investigations and remediation activities suggest that:

e The site is underlain primarily by clays with interbedded sandy and gravely material:
The predominately low permeability sediments present a significant technical obstacle
to site remediation. However, these sediments also impede offsite migration, and
have apparently contained the plume in the vicinity of the site.

»  The plume is contained by natural processes, and hydrocarbon concentrations are
stable or decreasing: Benzene concentrations in MW-1, located in the eastern area of
the site, have decreased slightly since the well was installed in 1989. No
corresponding increase has been observed in the downgradient wells, indicating that
the plume is degrading onsite rather than migrating downgradient.

¢ The hydrocarbons remaining at the site do not present a risk to either human health
or the environment: Contaminant concentrations present in the subsurface do not
exceed the one in one-hundred-thousand Risk Based Screening Levels (RBSLs)
presented in the ASTM RBCA guidance for identified probable exposure pathways.

e The plume is confined to the vicinity of the site, and has been defined to the extent
possible:  No benzene has been detected in MW-6 or MW-7, located near the
downgradient, western boundary of the site. Benzene has been detected at variable
concentrations in MW-5, located at the northern downgradient site boundary. It is not
possible to install an additional well downgradient of MW-5, but the low
concentrations detected in this well indicate that the plume does not extend far beyond
the site boundary.

After review of these data, Shell and WA submit that: 1) hydrocarbons remaining in the
site subsurface do not present a threat to human health or to the quality of the surrounding ground
water and; 2) no technically or economically feasible remedial measures are appropriate for this
site to further reduce the contaminant plume. Shell and WA request, therefore, that the Alameda
County Department of Environmental Health (ACDEH) acknowledge that no additional
remediation is necessary at this site, approve a reduction in well sampling, and establish a Non-
Attainment Zone (NAZ) encompassing the residual hydrocarbon plume.

Page v
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INTRODUCTION

At the request of Shell Oil Company, (Shell), Weiss Associates (WA) has prepared this site
evaluation for Shell Service Station WIC #204-5508-5801, located at 630 High Street, Oakland,
California. The objectives of this evaluation are to: 1) summarize investigative and remedial
actions performed at the site to date; 2) determine whether the site meets the Regional Water
Quality Control Board - San Francisco Bay Region (RWQCB) criteria for establishment of a NAZ;
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.

Page |
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SITE HISTORY

SITE SETTING

Operating Shell service station WIC #204-5508-5801 is located at the southern corner of
High Street, and the south-bound Highway 880 on-ramp, in an area of primarily commercial and
industrial businesses in Oakland, California. The site is bounded on the northeast by Highway

880, on the west by High Street, and by industrial or commercial businesses in all other directions.

SITE INVESTIGATIONS

Source Characterization: Extensive site characterization has been completed at this site and
investigative data has been provided to the ACDEH in the reports listed in the references section.

A brief summary of the site investigation activities performed at this site is presented below.

s 1989 Soil Excavation: In January and February 1989, Armer/Norman and Associates
excavated soil in the vicinity of former product dispenser pump islands, fuel lines and
underground storage tanks associated with a service station previously located on the
eastern portion of the site. Confirmation soil samples collected in the excavations by
Blaine Tech Services (BTS) of San Jose, California, indicated that most of the
hydrocarbon-impacted soil was excavated from the site. Additional soil excavation was
performed after these samples were collected, and it appears that the remaining
hydrocarbon-impacted soil was over-excavated. A detailed description of soil sampling
activities is presented in the BTS sampling reports cited above.

s 1989 Soil Boring and Monitoring Well Installation: In 1989, Converse Environmental
West of San Francisco, California (Converse) drilled four soil borings (SB-1 through
SB-4) and ten monitoring wells (MW-1 through MW-10) at the site. Selected soil
samples collected from these borings were analyzed for total petroleum hydrocarbons
reported as gasoline (TPH-G), total petroleum hydrocarbons reported as diesel (TPH-
D), total petroleum hydrocarbons reported as motor oil (TPH-MO), total oil and grease
(TOG), total lead, benzene, toluene and xylene. Benzene was detected only in samples
collected from SB-2, MW-1 and MW-4, at concentrations ranging from 0.042 parts per
million (ppm) to 0.046 ppm. Monitoring well locations are shown in Figure 2. Boring
logs and a detailed description of well installation activities are presented in the
Converse reports cited above.

Page 2
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e Additional Well Installation: In 1993, WA attempted to install an additional
downgradient well to further delineate the plume. However, due to the presence of
railway lines, Caltrans property and underground utilities, no appropriate location was
identified.

* Ground Water Sampling: Quarterly ground water monitoring has been conducted
since 1989.  Since that time, ground water has predominately flowed towards the
south. Since 1990, benzene has been detected at concentrations exceeding 100 parts per
billion (ppb) only in ground water from the eastern area of the site in samples from
wells MW-1, MW-3, MW-4. A benzene concentration map is included in Appendix A,
and a summary of ground water analytical results is presented in Appendix B.

* RBCA Risk Evaluation: In January, 1995, WA performed a risk-based site assessment
following the procedures outlined in the ASTM RBCA guidelines. Following the
RBCA Tier 1 framework, WA determined that the existing onsite levels of petroleum
hydrocarbons of concern are below target Tier 1 Risk Based Screening Levels (RBSLs)
for all exposure pathways, with the exception of direct ingestion of benzene in ground
water. However, ground water at the site is not used for drinking, irrigation, or any
other purpose. The only identified exposure pathway is through the ground water
monitoring wells, which are sealed with locking well caps, and are not accessible to
unauthorized personnel. Ingestion of ground water is therefore extremely unlikely, and
cannot reasonably be considered a complete exposure pathway. A table comparing site
characterization data to the ASTM RBSLs is included in Appendix B.

Page 3
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EVALUATION OF NON-ATTAINMENT ZONE CRITERIA AND
FUTURE ACTION PLAN

The distribution of the remaining hydrocarbons and the site hydrogeologic and chemical
conditions indicate that this site is a candidate for reduced action and establishment of a NAZ
under the RWQCB Category I criteria. In the following section, each of the Category I criterion
specified by the RWQCB for establishment of a NAZ is considered for the subject site.

DISCUSSION OF NON-ATTAINMENT ZONE CRITERIA

Criterion a. The Discharger has demonstrated (e.g., pump test, ground water monitoring,
transport modeling) and will verify {e.g., ground water monitoring) that no significant pollution

migration will occur due to hydrogeologic or chemical characteristics.

Site Hydrogeology: The sediments beneath the site consist primarily of three to seven feet of
rubble fill underlain by interbedded clay and sand sediments from 12 to 20 feet below ground
surface (bgs). The clayey sandy sediments are underlain by clay to the total explored depth of 24

feet. Cross sections summarizing the site geology are included in Appendix A.

Ground Water Flow: The depth to water in site wells ranges from approximately 6 to 13 ft bgs.
Review of the apparent hydraulic gradient indicates that in southeastern area of the site the gradient
is consistently westward at approximately 0.05 ft/ft. But in the center of the site the gradient

becomes flatter, and varies from northerly (November 8, 1994) to westerly (November 18, 1992).

These gradient fluctuations may impede offsite transport of the plume by moving the hydrocarbons

back and forth across the site, allowing a greater time for natural degradation mechanisms to act
before the plume reaches the site boundary. Historical ground water elevation data for monitoring
wells MW-1 through MW-10 are presented in the Water Level Data and Ground Water Analytic
Results table in Appendix B,

Plume Location: Hydrocarbons in ground water are present in the eastern area of the site, near

MW-1. No benzene has ever been detected in MW-6 or MW-7, located near the southwestern

Page 4
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downgradient boundary of the site. Benzene has been detected in MW-5, located near the
northwestern downgradient boundary of the site, at variable concentrations ranging from non-
detectable to 86 ppb. However, concentrations have averaged less than 4 ppb over the last year,
indicating that natural attenuation and biodegradation are reducing plume concentrations, and that
the extent of the plume beyond MW-5 is limited. An effort was made to install an additional well
downgradient of MW-5 to provide complete plume definition, however no accessible area was

located.

Ground water elevations measured at the site on February 1, 1995, were higher than any elevations
recorded since monitoring began in 1991. However, hydrocarbon concentrations in the site wells
did not generally increase, indicating that there are no hydrocarbons present in the shallow

subsurface near the water table which would provide an ongoing source to the ground water plume.

Biodegradation: In June 1993, wells MW-1, MW-4, MW-5, MW-6 and MW-9 were sampled for
bacterial nutrients (potassium, phosphorous, phosphate and Kjeldahl nitrogen), oxygen and
heterotrophic and hydrocarbon utilizing bacteria. These analyses indicated that both heterotrophic

et ettt et}
and hydrocarbon utilizing bacteria were present in the ground water, and that nutrients and
dissolved oxygen concentrations were sufficient to sustain biological oxidation. These results

indicate that biodegradation of the plume is occurring.

Criterion b. Adequate source removal and/or isolation is undertaken to limit future migration of

pollutants to ground water,

In January and February 1989, Armer/Norman and Associates excavated an unspecified amount of
soil in the vicinity of former product dispenser pump islands, fuel lines and underground storage
tanks associated with a service station previously located on the eastern portion of the site.
Confirmation sotl samples collected in the excavations by Blaine Tech Services (BTS) of San Jose,
California, indicated that most of the hydrocarbon impacted soil was excavated from the site.
Additional soil excavation was performed after these samples were collected, and it appears that

the remaining hydrocarbon-impacted soil was successfully over-excavated.

Page 5
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No benzene over 0.0046 ppm was detected in soil samples collected during drilling activities,
indicating that the extent of hydrocarbons remaining in subsurface soils is limited. More
importantly, hydrocarbon concentrations in ground water do not increase during periods of high

water, indicating that no ongoing source is present near the water table in the vadose zone.

Criterion c. Dissolved phase cleanup is not cost-effective due to limited water quality impacts,
environmental and human health risks and separate phases have been or are actively being

removed.

Separate-phase hydrocarbons have never been detected at this site, and the dissolved phase plume is
confined to the vicinity of the site. As discussed below, active remediation of the residual
hydrocarbons present at the site would be difficult due to the heterogeneous, clayey sediments, and

is not justified by the low risk presented by the remaining plume.

Combined Ground Water and Soil Vapor Extraction: Ground water extraction and treatment and
soil vapor extraction and treatment are the most comumon and often the most effective technologies
for controlling and remediating hydrocarbons in the subsurface. These technologies, however,
would be difficult to implement due to the heterogeneous, low permeability sediments present at

the site (see cross sections in Appendix A).

Air Sparging and In-Situ Biodegradation Enhancement: Air sparging and other ground water
oxygenation technologies might theoretically enhance clean-up by encouraging biological
degradation of hydrocarbons in both the unsaturated and saturated zones. However, adequate

biodegradation appears to be occurring and additional enhancement is not necessary.

1995 RBCA: A RBCA approach was used to determine whether hydrocarbons remaining at the
site present a potential threat to human health or the environment. Following the RBCA tier 1
framework, WA determined that the existing onsite levels of petroleum hydrocarbons of concern

are below target Tier 1 Risk Based Screening Levels (RBSLs) for all exposure pathways, with the

exception of direct ingestion of benzene in ground water. The average depth to ground water is
approximately 10 ft, and the existing monitoring wells are the only known exposure route. The

probability of ground water ingestion occurring is therefore very low.

Page 6
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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

ground water pollution.

Qur plan for containing and managing the remaining risks posed by residual hydrocarbons
at this site includes: 1) continued ground water monitoring for hydrocarbons at the downgradient
edge of the plume for a specified period of time; and 2) implementing a Contingency Plan if

monitoring indicates that significant offsite hydrocarbon migration is occurring.

3) Welly we Aefrehms ~ e Ndurbrold n dunhes batr, drollsalluse]

Our proposed ground water monitoring schedule and Contingency Plan are presented in the

Future Action Plan below.

FUTURE ACTION PLAN

Continued Ground Water Monitoring: The hydrocarbon plume at this site has remained stable
since monitoring was first performed in 1989. Currently, ten site wells are monitored for
hydrocarbons. In order to monitor possible offsite migration of the existing hydrocarbon plume,
Shell will continue to monitor the downgradient border of the site at wells MW-5, MW-6 and
MW-7 for three years. In addition, MW-1 will be monitored to track the concentrations within
the plume, and to provide notification if concentrations should rise. This monitoring plan is

summarized below.

1)  Monitor wells MW-5, MW-6, and MW-7 bi-annually in the second and fourth
quarters for two years, then annually for one year. Monitoring these downgradient
wells will confirm that the plume is stable and is not migrating offsite.

2)  Monitor MW-1 bi-annually for two years, then annually for one year. Monitoring this
source area well will confirm that onsite concentrations continue to degrade.

Post-It™ brand fax transmittal memo 7671 I#of pages » 2~

* 5.lay Fom B L
© e Aot [ Mew
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Proposed Monitoring Schedule. Shell Service Station WIC #204-5508-5801

1995 1996 1997
WelllD | 1Q 20 3Q 4Q | 10 20 30 4Q | 10 20 3Q 40
MW-1 — [ G& | = [G&S | — [ G&S | - | G&S | — [ G&S | —
MW-5 ~— | G&S | — | G&S | - | G&S | — |G&sS | — | c&s | -
MW-6 - | G&S | - | G&S | — [ G&S | — |c&s| — | c&s | -
MW-7 -~ | G&S | - | G&S | - |Gc&S | — | G&s | — | G&s | -

G&S = Gauging and Sampling

Contingency Plan: For each of these sampling points, "baseline” and "trigger" conditions have
been defined (Appendix D). Should monitoring indicate that "trigger" concentrations occur in any
well, a Contingency Plan for confirmation ground water monitoring and evaluating an appropriate
course of action will go into effect. This plan will ensure that “baseline” conditions are maintained

in all wells. Details of the Contingency Plan are presented in Appendix D.

Page 8
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CONCLUSIONS

Data collected at the site demonstrate the following:

¢  Ground water samples have been collected at this site since 1989, During this time
hydrocarbon concentrations in source arca well MW-1 have gradually decreased.

*  The site is underlain by clayey sediments interbedded with sandy/gravel layers. The
predominantly low permeability sediments present a significant technical obstacle to
site remediation. However, these sediments also impede offsite migration, and have
apparently contained the plume in the vicinity of the site.

* No increase in ground water concentrations was observed in February 1995, when
ground water levels were extremely high, indicating that no potential hydrocarbon
source remains in the shallow soil near the water table.

¢ Benzene concentrations present in the subsurface do not exceed the one in one-
hundred-thousand Risk Based Corrective Action Levels (RBSLs) presented in the
ASTM RBCA guidance for identified probable exposure pathways.

¢  The hydrocarbon plume is contained in the vicinity of the site, and no benzene has
ever been detected in downgradient wells MW-6 and MW-7. Benzene concentrations
in MW-5 have been variable, but do not appear to be increasing. An effort to locate
an additional well downgradient of MW-5 failed due to the presence of buried utility
lines in the only accessible location.

Based on these findings, Shell and WA request that the ACDEH and the RWQCB accept
that drinking water standards are not attainable at this site and establish a Non-Attainment Zone
encompassing the residual hydrocarbon plume. The proposed monitoring and Contingency Plan

will ensure that the risks posed by the residual plume are contained and managed.

JASHELLWGONRBCAVNAADOC. DOC Page 9
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Table 1.

So0il Analytical Results - Shell Service Station WIC #204-5508-5801,

630 High Street, Oskland, California

Boring No. Sample TPH-G TPH-D TPH-MC Benzene Toluene TOG Xylene Total Lead
Depth
{ft. bgs)
s parts pexr million {mg/Kg)---=r------———werm e =
8B-1 5 12" 85 <0.025 0.10 NA 0.14 71
SR-2 S <10 <10 <10 0.042 0.054 NA <0.075 16
SB-2 5,10°" <10 <10 130 <0.025 0.04 Na <0.075 10
SB-3 5 <10 <10 <10 <0.025 0.22 290 <0.075 66
SB-3 10 <10 <10 <10 <0.025 0.045 <50 <0.075 4.2
SB-4 5 <1 16 77 <0.0025 0.032 NA <0.0025 220
SB-4 9 <1 <1 11 <0.0025 0.056 NA <0.0025 3.9
MW-1 5 11 <10 <10 <0.025 0.11 NA <0.075 9.6
MW-1 5,10"" 53 <10 <10 0.042 0.14 N& G.16 7.6
MW-2 5 <10 <10 <10 <0.025 0.34 NA& <0.075 13
MW-2 5,10,15™" <10 <10 <10 <0.025 0.15 NA <0.075 4.0
MW-3 10 <10 <10 <10 <0.025 «0.025 NA <0.075 3.9
MW-3 5,107 <10 <10 <10 <0.025 0.068 N& <0.075 5.1
MW- 4 5 <10 <10 <10 0.046 0.21 <50 «0.075 26
MW-4 5,107 <10 <10 <10 <0.025 0.066 <50 <0.075 27
MW-5 5 <10 <10 <10 <0.025 <0.025 <50 <0.075 14 .0
MW-5 10 <10 <10 <10 <0.025 <0.025 <50 <0.075 5.9
MW-6 5 <10 <10 <10 <0,025 0.057 220 <0.075 5.6
MW-6 10 <10 <10 <10 <0.025 <0.025 <50 <0.075 4.3
MW-7 5 <10 <10 <10 <0.025 0.040 <50 <0.075 9.8
MW-7 10 <10 <10 <10 <0.025 <0.025 <50 <0.075 3.7
MW-8 ) <10 <10 <10 <0.025 «<0.025 <50 <0.075 5.1
MW-8 10 <10 <10 <10 <0.025 <0.025 <50 <0.075 2.6
MW~ 9 5 <1 <1 10 <0.0025 0.013 NA <0.0025 176
MW-10 [ <1 <1 240 <0.0025 0.049 N& <0.0025 120
MW-10 9 <1 380 3.1 <0.0025 <0.0025 NA <0.0025 3.1
Abbreviationg: Notes:

TPH-G = Total petroleum hydrocarbons as gasoline

Sample contains higher boiling peoint hydrocarbons not
characteristic with gasoline.

TPH-D = Total petroleum hydrocarbons as diesel
TPHE-MO = Total petroleum hydrocarbons as motor oil
<n = Not detected at detection limits of n ppb

Na Not analyzed

Composite sample
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Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland,

California
Well ID
and Depth to TPH-G TPH-D TPH-MO B E T X VOCs
Sampling Date Water
Frequency  Sampled (ft) < parts per billion (ug/L) >
MW-1 01/29/91 107 11,000 21,000 <500 310 500 41 400 -
Quarterly 04/30/91 9.4 8,300 2,100 <500 250 310 32 300 --
07/22/91 10.5 11,000 3,800 <500 310 290 36 280 --
02/24/92 8.3 7,300 8,900 800 200 340 36 270 -
05/22/92 10.0 7,600 18,000 - 140 360 <50 140 -
07/07/92 10.0 C—- n - - - -—- --- ---
08/20/92 10.3 9,100 5,200" - 530 860 340 540 -—-
11/18/92 10.6 15,000 4,100° = 220 750 50 340 ---
02/09/93 8.7 7,000 1,200 130 220 23 160
06/16/93 9.7 4,800 - . 150 320 31 130 -
08/24/93 10.2 10,000 - - 170 610 27 170 ---
11/23/93 10.4 7,600 - - 190 430 <12 140 ---
11/23/93%7 10.4 4,800 --- - 150 430 15 130 .
02/14/94 9.1 8,000 -—- - 150 210 47 68 -
02/14/94™° 9.1 8,900 160 230 45 76
05/25/94 9.5 8,800 -—- - 95 210 <10 63 ---
08/04/94 10.5 6,200 .- - 150 350 14 180 -
08/04/94%P 10.5 6,200 - o 170 280 16 160 ---
11/08/94 10.2 7,600 - e 150 480 <10 200 -
02/01/95 6.9 8,200 - - 130 170 21 130 -
02/01/95%° 6.9 7,100 e = 130 170 18 130 -
MW-2 01/29/91 13.2 <30 <50 <50 <0.5 <0.5 <0.5 <0.5 ---
Bi-annual 04/30/91 10.9 <50 <50 <50 <0.5 <0.5 <0.5 <0.5 ---
2nd and G7/22/91 12.1 <50 <50 <50 <0.5 <0.5 <0.5 <0.5 ---
4th 02/23/92 10.0 <50 --- --- <0.5 <0.5 <0.5 <0.5 -
Quarter 05/22/92 11.5 <50 - e <0.5 <0.5 <0.5 <0.5 -

— Table 2 continues on next page —
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Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland,
California (continued)

Well ID
and ' Depth to TPH-G TPH-D TPH-MO B E T X VOCs
Sampling Date Water
Frequency  Sampled (ft) «— parts per billion (ug/L) >
07/07/92 11.5 - —
08/20/92 11.7 <50 <0.5 <0.5 <0.5 <0.5
11/18/92 13.0 <50 <0.5 <0.5 <0.5 <0.5
02/09/93 10.0 95 <0.5 <0.5 <0.5 <0.5
06/16/93 11.6 <50 <0.5 <0.5 <0.5 <0.5
08/24/93 12.1 <50 <0.5 - <0.5 <0.5 <0.5
11/23/93 12.7 <50 <0.5 <0.5 <0.5 <0.5
02/14/94 10.9 <350 <0.5 <0.5 <0.5 <0.5
05/25/94 11.0 100 1.2 2.3 4.9 13
11/08/94 123 <50 <0.5 <0.5 <0.5 <0.5
MW-3 01/29/91 11.0 2,300 410° - <500 17 10 14.1 230
Quarterly  04/30/91 9.5 <50 260 <500 22 7.0 4.0 17
07/22/91 10.6 2,000 310 <500 51 <0.5 <0.5 <0.5
02/24/92 8.9 2,800 640" 15 <2.5 2.8 12
05/22/92 2.3 3,700 220™ 27 20 11 110
07/07/92 10.2
08/20/92 10.4 13,000 340° 72 71 85 140
11/18/92 107 2,100 430° 21 11 3.6 13
02/09/93 9.3 3,300 83 Y 6.1 5.6 <0.5
02/02/93%P 93 3,500 130 18 7.2 8.8 <0.5
06/16/93 9.5  3,500° 66 <0.5 6 <0.5
08/24/93 10.5  3,400° 110 <35 <5 <5
11/23/93 107 3,000 36 6.9 44 23 £ s
02/14/94 9.6  4,700¢ 9.9 8.8 5.2 <5.0 @
05/25/94 10.0 1,200 <10 <10 <10 <10 2
08/04/94 10.6 2,600 29 14 <5 11 3
D [+
Iy
in

~ Table 2 continues on next page —




Table 2.

Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland,
California (continued)

Well ID
and Depth to TPH-G TPH-D TPH-MO B E T X VOCs
Sampling Date Water
Erequency  Sampled (ft) < paris per billion (ug/L) >
11/08/94 1.0 2,600 5.5 1.9 1.5 0.9
11/08/94% 1.0 2,700 12 6.8 5.0 35
_ 02/01/95 83 4,600 - 2T 3.2 1.2 2.5 -
MW-4 01/29/91 107 2,600 1,300 <500 83 <0.5 <0.5 110
Quarterly  04/30/91 94 2,600 750 <500 22 7.0 4.0 17
07/22/91 103 4,300 1,200 <500 120 <0.5 <0.5 10
02/24/92 7.6 2,000 8,300 31 3.5 6.3 6.6
05/22/92 9.9 3,600 3,400 55 3 5 10
07/07/92 10.0
08/20/92 103 3,100 3,400 100 14 45 45
11/18/92 10.5 2,200 1,400 - 2 4.2 12 24
SO T 80 Thsee— 180 T 11 <05 <0.5 <0.5
06/16/93 9.6 1,100 120 5.1 47 19
08/24/93 10.0 2,700 46 25 11 0.97
11/23/93 10.2 2,500 23 3.7 5.7 16
02/14/94 8.8 1,500 12 <2.5 7.8 <2.5
05/25/94 9.6 810 20 <2 <2 4.0
08/04/94 10.6 2,300 —- 99 6.3 15 24
11/08/94 9.2 <50 <0.5 <0.5 <0.5 <0.5
02/01/95 6.5 960 5.6 2.6 2.2 2.8 ==
MW-§ 01/29/91 11.7 3,100 720 <500 86 24 <0.5 28
Quarterly 04/30/91 10.4 <50 S0 <500 46 9.0 <0.5 9 --
07/22/91 11.4 1,700 300 <500 23 6,700 <0.5 10,000
02/23/94 9.2 240 180" <0.5 1 <0.5 <0.5 i
05/22/92 10.9 6,200 7,100% 6 56 95 99
07/07/92 10.9

— Table 2 continues on next page —
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Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland,
California (continued)

Well ID

and Depth to TPH-G TPH-D TPH-MO B E T X VOCs

Sampling Date Water

Frequency  Sampled (fty 4 parts per billion (ug/L) —
08/20/92 11.1 7,400 120° 56 91 95 150
11/18/92 1.2 3,300 320° 27 20 <12.5 470 -
02/09/93 0.0 160 <50 <0.5 <035 <0.5 <0.5
06/16/93 11.0 140 0.8 <0.5 <0.5 <0.5
08/24/93 1.3 1,000 7.9 2.2 <1 <1.5
11/23/93 1.3 2,000 67 11 15 33
02/14/94 10.3 660 1.3 0.5 <0.5 0.7
05/25/94 10.5 670 ' 0.65 2.6 <0.5 <0.5
08/04/94 11.5 700 5.0 1.2 <0.5 <0.5
11/08/94 11.2 810 42 1.5 <0.5 0.8
02/01/.95 S900 110 e 7.0 <05 <0.5. . <05

MW-6 01/29/91 10.2 <50 860 <500 <0.5 <0.5 <0.5 <0.5

Quarterly 04/30/91 9.1 <50 1,100 <500 <0.5 <0.5 <0.5 <0.5 -
07/22/91 10.1 <50 1,200 <500 <0.5 <0.5 <0.5 <0.5
02/23/92 7.1 <50 60° <0.5 <0.5 <0.5 <0.5
05/22/92 9.5 <50 650° <0.5 <0.5 <0.5 <0.5
07/07/92 9.5
08/20/92 9.8 140° 510° - <0.5 <0.5 <0.5 <0.5
11/18/92 10.0 200° 350 <0.5 <0.5 <0.5 <0.5
02/09/93 7.9 14,000 <0.5 <0.5 <0.5 <0.5
06/16/93 8.7  5,700° <0.5 <0.5 22 34
06/16/93%F 8.7 5,600 J— <0.5 <0.5 <0.5 <0.5
08/24/93 9.6  4,300° <12.5 <12.5 <125 <125 5
08/24/93%7 9.6  3,800° <12.5 <125 <125 <125 )
11/23/93 9.8  3,300° <12 <12 <12 <12 nd >
02/14/94 8.2 14,000 <125 <125 <125 <125 8
05/25/94 3.8 <1,00¢ <10 <10 <10 <10 %

/-3

— Table 2 continues on next page —




Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Qakland,
California (continued)

Well ID
and Depth to TPH-G TPH-D TPH-MO B E T X VOCs
Sampling Date - Water
Frequency  Sampiled (ft) ¢ parts per billion (ug/L) >
05/25/94™° 8.8 <1,000 <10 <10 <10 <10
08/04/94 10.1 250* <0.5 <0.5 <0.5 <0.5
11/08/94 8.9  4,600° <0.5 <0.5 <0.5 <0.5
02/01/95 7.0 710° — <0.5 <0.5 <0.5 <0.5
MW-7 01/28/91 8.9 <50 <50 <500 <0.5 <0.5 <0.5 <0.5
Bi-annual  05/01/91 8.3 <50 <50 <500 <0.5 <0.5 <0.5 <0.5
(2nd & 4th  07/23/91 9.1 <50 <50 <500 <0.5 <0.5 <0.5 <0.5
Quarters)  02/23/92 6.8 <50 <0.5 <05 <0.5 <0.5
05/22/92 8.0 <50 <0.5 <0.5 <0.5 <0.5
07/07/92 8.8
08/20/92 8.8 <50 — <0.5 <0.5 <0.5 <0.5
11/18/92 9.5 <50 <0.5 <0.5 <0.5 <0.5
02/09/93 7.8 72 <0.5 <0.5 <0.5 <0.5
06/16/93 7.8 <50 <0.5 <0.5 <0.5 <0.5
08/24/93 8.5 <50 <0.5 <0.5 <0.5 <0.5
11/23/93 8.7 <50 <05 <0.5 <0.5 <0.5
02/14/94 7.5 <50 <0.5 <0.5 <0.5 <0.5
05/25/94 9.0 <50 <0.5 <0.5 0.63 0.93
11/08/94 8.4 <50 <0.5 <0.5 <0.5 <0.5
MW-8 01/28/91 8.4 <50 <50 <500 <0.5 <0.5 <0.5 <0.5
Bi-annual  05/01/91 7.6 <50 <50 <500 <0.5 <05 <0.5 <0.5
(2nd & 4th  07/23/91 8.3 <50 <50 600 <0.5 <0.5 <0.5 <0.5 $
Quarters)  02/23/92 6.5 <50 <0.5 <0.5 <0.5 <0.5 2
05/22/92 7.6 <50 <0.5 <0.5 <0.5 <0.5 Y
07/07/92 8.1 — $
08/20/92 8.2 <350 <0.5 <0.5 <0.5 <0.5 )
W

— Table 2 continues on next page —




Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Qakland,
California (continued)

Welil ID

and Depth to TPH-G TPH-D TPH-MO B E T X VOCs

Sampling Date Water :

Frequency  Sampled (ft) « parts per billion {(ug/L) >
11/18/92 8.3 <350 --- - <0.5 <0.5 <0.5 <5 -
02/09/93 5.5 63 - --- <0.5 <0.5 <0.5 <0.5 -
06/16/93 7.1 <50 -— --- <0.5 <0.5 <0.5 <0.5 ——
08/24/93 7.9 <50 - - <0.5 <0.5 <0.5 <0.5 -
11/23/93 8.0 <50 e --- <0.5 <0.5 <0.5 <0.5 -
02/14/94 9.4 <50 --- --- <0.5 <0.5 <0.5 <0.5 -
05/25/94 7.1 <50 - -—- <0.5 <0.5 1.1 2.3 -—-
11/08/94 6.2 <50 - --- <0.5 <0.5 <0.5 <0.5 -

MW-9 01/28/91 8.2 <50 <50 <500 <0.5 <0.5 <0.5 . <0.5 ---

Bi-annual 05/01/91 7.6 <50 <50 <500 0.6 <0.5 <0.5 I.1 -

(2nd & 4th  (07/23/91 8.4 <50 <50 - 800 <0.5 <{.5 <0.5 <0.5 ---

Quarters) 02/23/92 6.9 <50 - - <0.5 <{0.5 <0.5 <0.5 -
05/22/92 8.6 <50 - - <0.5 <0.5 <0.5 <0.5 -
07/07/92 7.5 _— - - --- --- - - -
08/20/92 7.3 <350 - --- <0.5 <0.5 <{.5 <0.5 -
08/20/92™" 7.3 <50 <0.5 <0.5 <0.5 <0.5
11/18/92 10.1 <50 - - <0.5 <0.5 <0.5 <0.5 -
11/18/92%° 10.1 <50 <0.5 <0.5 <05 = <05
02/09/93 6.8 290 110 -—- 6 <0.5 <0.5 <0.5 -
06/16/93 8.7 op° o - <0.5 <0.5 <0.5 <{.5 -
08/24/93 8.3 50° --- - <0.5 <0.5 <0.5 <0.5 —
11/23/93 8.1 <50 - - <0.5 <0.5 <(.5 <0.5 nd
02/14/94 7.6 <50 - - <0.5 <0.5 <0.5 <0.5 o
05/25/94 7.8 56 - --- 1.3 1.4 4.0 8.3 -

11/08/94 7.7 <50 - : <0.5 <0.5 <0.5 <0.5 -—-

S5181005SY SSIaM
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Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland,
California (continued)

Well ID
and Depth to TPH-G TPH-D TPH-MO B E T X VOCs
Sampling Date Water
Frequency  Sampled (fy ¢ parts per billion (ug/L) >
MW-10 01/28/91 10.8 <50 --- - <0.5 <0.5 <0.5 <0.5
Bi-annual  05/01/91 8.7 <50 460 <500 <0.5 <0.5 <0.5 <0.5 ---
(Znd & 4th  07/23/91 9.9 <50 <50 900 <0.5 <0.5 <0.5 <0.5
Quarter) 02/23/92 9.1 <50 120 --- <0.5 <0.5 <0.5 <0.5 ---
05/22/92 9.1 <50 310 - <0.5 <0.5 <0.5 <0.5 -
07/07/92 ‘ 9.8 --- - --- - - - -
. 08/20/92 9.3 <50 460 --- <0.5 <0.5 <0.5 <0.5
11/18/92 10.2 <50 - 470 - <0.5 <0.5 <0.5 <0.5
02/09/93 7.6 <50 --- <0.5 <0.5 <0.5 <0.5
06/16/93 8.5 <50 --- <0.5 <0.5 <0.5 <0.5
08/24/93 9.6 <50 - - <{.5 <0.5 <.5 <0.5 -
11/23/93 10.1 <50 - e <Q0.5 <0.5 . <0.5 <0.5
02/11/94 9.0 <50 - - <0.5 <0.5 <0.5 <0.5
05/25/94 8.8 <50 - <Q.5 <0.5 1.1 1.4 -
11/08/94 9.4 <50 - -- <05 <0.5 <0.5 <0.5 -
Travel 02/24/92 <50 - <0.5 <0.5 <0.5 <0.5
Blank 05/22/92 <50 i -— <0.5 <0.5 <0.5 <0.5 -
08/20/92 <350 - --- <0.5 <0.5 <0.5 <0.5 -
11/18/92 <50 --- --- <0.5 <0.5 <0.5 <0.5 -
02/09/93 <50 e --- <0.5 <035 <0.5 <0.5 -
06/16/93 <50 - - <0.5 <0.5 <0.5 <0.5
08/24/93 <50 - - <0.5 <0.5 <0.5 <0.5
11/23/93 _ <50 - <0.5 <0.5 <0.5 <0.5
02/14/94 <50 --- --- <{.5 <0.5 <0.5 <0.5
05/25/94 <50 - --- <0.5 <0.5 <0.5 <0.5 -
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Table 2.
California (continued)

Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland,

I

Well ID ,
and Depth to TPH-G TPH-D TPH-MO B E T X VOCs
Sampling Date Water
Frequency  Sampled (F) € parts per billion (ug/L) >
08/04/94 <50 w— - <0.5 <0.5 <0.5 <0.5 -
11/08/94 <50 —- --- <0.5 <0.5 <0.5 <0.5 -
02/01/95 <50 _ - - <0.5 <0.5 <0.5 <0.5 -
Bailer 08/20/92 <350 --- -—- <0.5 <{.5 <0.5 <0.5 -
Blank 11/18/92 <50 - --- <Q.5 <0.5 <0.5 <0.5 ---
DTSC NE NE NE 14 680 100" 1,750 --
MCLs
Abbreviations: Notes:
TPH-G = Total petroleum hydrocarbons as gasoline by Modified EPA Method 8015 a = Compounds detected and calculated as diesel do not match the diesel standard;
TPH-D = Total petroleum hydrocarbons as diesel by Modified EPA Method 8015 pattern is characteristic of weathered diesel.
_ TPH-MO = Total petroleum hydrocarbons as motor oil by EPA Method 8015 b = Concentration reported as diesel is primarily due to the presence of a lighter
B = Benzene by EPA Method petroleum product, possible gasoline or kerosene
E = Ethylbenzene by EPA Method ¢ = Concentration reported as diesel is primarily due to a heavier petroleum
T = Toluene by EPA Method product, possible motor oil or aged diesel fuel
X = Xylenes by EPA Method d = Compounds detected within the diesel range are not characteristics of the
VOC = Volatile organic compounds by EPA Method 8240 standard diesel chromatographic pattern
NE = Not established ¢ = Concentration reported as gasoline is partially or primarily due to the presence
--- = Not analyzed of a discrete hydrocarbon peak not indicative of gasoline
<n = Not detected at detection limits of n ppb f =26 ppb benzene detected using EPA Method 8240
DTSC MCLs = California Department of Toxic Substances Control maximum g = The concentration reported as gasoline for MW-3 is due to the presence of a
contaminant levels for drinking water combination of gasoline and a discrete peak not indicative of gasoline
nd = not detected at or above the reporting limit for the analysis as performed h = Compounds detected and calculated as diesel appear to be the less volatile
dup = Duplicate sample constituents of gasoline
i = The concentration reporied as gasoline for sample MW-6 is primarily due to
the presence of a discrete peak not indicative of gasoline
j = Sample diluted due to high-non hydrocarbon peak,
k  =The positive result has an atypical pattern for gasoline analysis,

= DTSC recommended action level; MCL not established.
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Table 3. Analytical Results for Nutrients, Hydrocarbon Utilizing Bacteria and Dissolved Oxygen for Shell Service Station WIC #204-5508-5801, 630
High Street, Oakland, California

Kjeldahl Heterotrophic Hydrocarbon Dissolved
Date Potassium  Phosphorous Phosphate Nitrogen Bacteria Plate Utilizing Bacteria Oxygen®
Well Sampled {mg/L) (mg/L) (mg/L) (mg/L) Count (CFU/ml) (CFU/mi) (mg/L)
MW-1 06/17/93 12.0 . 0.80 2.4 5.4 80,000 310 1.73/1.58
08/24/93 1.49/1.70
11/23/93 ' 1.77/2.80
02/14/94 : 6.2/2.5
MW-4 06/17/93 1.5 3.50 11.0 4.2 8,200 200 1.86/4.82
08/24/93 _ 1.46/1.27
11/23/93 5.29/6.59
02/14/94 ' 2.1/19
MW-5 06/17/93 - 8.8 0.07 0.21 1.0 3,200 490 1.53/2.72
08/24/93 ) 2.69/1.41
11/23/93 8.20/3.09
02/14/94 2.0/1.9
MW-6 06/17/93 0.8 - 0.06 0.19 1.1 2,000 450 8.46/9.73
08/24/93 : 2.15/1.52
11/23/93 3.86/6.75
02/14/94 ' 2.3/5.2
MW-9 06/17/93 14.0 0.22 0.66 0.8 9,200 2,300 1.51/2.17
08/24/93 : 2.86/2.74
11/23/93 3.41/3.78
02/14/94 _ 4.6/5.2

Abbreviations and Notes:
CFU/mi = Colony forming units per milliliter
a = Field measurement of dissolved oxygen concentrations before and after well purging
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Table 3. Comparison of Site Characterization Data to ASTM Tier 1 Risk-Based Screening Levels (RBSL). Shell Service Station, 630 High Street,
Qakland, California.

Benzene Ethylbenzene Toluene Xylenes
_ {ppm) (ppm) {ppm) {(ppm)
Media Exposure 1 Max. ) Max. . Max, , Max.
Pathway RBSL ¥ Detected RBSL® Detected RBSL? Detected RBSL® Detected
Onsite®" Onsite Onsite Onsite
Soil Volatilization to Qutdoor Air | 4.57 0.046 at3 ftin RESTY NAY RES 034ats5fi RES 0.16 at 5 ft in MW-1
{mg/kg) MW-4 in MW-2 '
Vapor Intrusion from Soil to 0.169 0.046at3ftin 90.8 NA 545 034at5ft RES 0.16 at 5 ft in MW-1
Buildings (mg/kg) MW-4 in MW-2
Surficial Soil (0-3 ft) 10 0046 at3 ftin 1150 NA 1,870 034at5fi 208,000 0.16 at 5 ft in MW-1
Ingestion/Dermal/Inhalation MW-4 in MW-2
(mg/kg}
Leachate to Protect 0.578 0.046 at 3 ft in 133 NA 361 034 at3fi RES 0.16 at 5 ft in MW-I
Ground water Ingestion MW-4 in MW-2
Target Level (mg/kg)
Ground Volatilization to Outdoor Air | 154 0.190 in MW-1 e 0.610 in >8 0.047 in > 0.2 in MW-1
Water (mg/L) MW-1 MW-1 and
MW-4
Vapor Intrusion from 2.56 0.190 in MW-1 >5 0.610 in 300 0.047 in >8 0.2 in MW-1
Groundwater to Buildings MW-1 MW-1 and
{mg/L) MW
Ingestion {mg/L) 0.0987 0.190 in MW-1? 10.2 0.610in 20.4 0.047 in >8 0.2 in MW-1
MW-1 MW-1 and
MwW-4
Notes:
W The target risk level used for benzene is a carcinogenic risk of | in 100,000 (1E™), calculated from the 1E™ and 1E” Target levels listed in Table 4 of the ASTM guidelines (ASTM
ES 38-94).

2)

The target risk level used for non-carcinogenic constituents of concern is a chronic hazard quotient of 1.0
&)

Maximum concentration detected in soil borings reported by Converse Environmental West, 1989. Max. ground water concentration detected in site wells in 1993 and 1994 (WA
quarterly reports).

o RES = Selected risk level is not exceeded for pure compound present at any concentration in soil.
= NA = Not Analyzed
) >S5 = At pure component solubility (mg/1), selected risk level is not exceeded.

@ ASTM RBSL is exceeded only in the case of ground water ingestion of benzene. However, ground water is accessible only through the monitoring wells. which are locked. and this is

considered a very unlikely exposure route.

January 30, 1995
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LOG OF BORING NO.MW-1

DATE DRILLED: 4/25/89 | ELEVATION: WL TAKEN: 4/25/89 |EGUIPMENT: 3-3/4" x 8" & 8-1/2" x 12
- 2 [ .
= g 5 i @
SYMBOL | MOISTURE | PLASTICITY COLOR DESCRIPTION Ejé g | o¥ E]
=
|5 (E | 2 | d
'['/ slightly brown CLAYEY SAND and fine to coarse
| | ! moist gravel-size rock fragments ‘
. 1Ml /
JILYC A
v moist dark SANDY CLAY cL %
s gray-~ 2
/ brown %
n %
oY /I moist light Mix Bay Mud? SP-CH [/
/ gray Fine clean SAND (Fill) /) B
54 / Odor %
(T[T damp to light Pockets or layers of fine  SC |/}
. lil'il} s11ght1y gray SAND, CLAYEY SAND, BAY MUD % 24
UL moist {Fill)
| | I | [
i oo moist dark Fine SAND SP
L0 to very gray Trace mica, trace silt
4 e modst g
=[] 5
10 wet Sheen of product on water =
- Lenses sand and clayey sand % 59
Product sheen =
I very mottled | SILTY CLAY o 1=
] moist gray- Trace fine sand s 37
br'mtm— - - ]
rus SRy
. SEOESS I
pre ‘A‘\;‘J’ ool
7S ’
15+ 71X 44
- 28 Douglas W, Charlton
«“2 N 4110
’ very 22
moist
I el very Very SILTY CLAY fine SAND CL-SH 28
anq MOlist
20 :
SHELLHUIIl:m CDMPAI:Y Projact No.
630 High Stree —Add— -
Oakland, California B8-44~369-01

Converse Environmental Consultants California

Orawing No.

A-3




LOG OF BORING NO.MW-2

DATE DRILLED: 4/25/89 | ELEVATION: WL TAKEN: 4/25/89 |EQUIPMENT: 3-3/4" x 8" & 8-1/2" x 12
- z
= g by | T o »n
g SYMBOL | MOISTURE | PLASTICITY COLOA * DESCRIPTION a2 g | aX E
2B =E 2
i g |3
Lh‘.Vf slightly| loose brown Top Soil with Redwood Chips
. <y moist
11 1o
M Ird
7/ |moist |mediun |dack | SILTY CLAY oL )
7 //// brown With eoncrete fragments (Fill) §§
i / No odor %
7 : %
¥ /| moist | stiff black SILTY CLAY A )
. // Trace gravel . : /
% / : N 10
il 7 _
i % / 33 Douglas W. Charltong it o6
7Y “?& Mo 4110 g rh
N7 7 2 b, ..y%
/ g R >S" %
7 moist very gray- SILTY CLAY and :
1 stiff mottled 37
///<2? rust
§§§i§§ No odor 24
10 7
[({T:{!]{ moist dense gray CLAYEY SAND scf.-
A .
moist very tan- SILTY CLAY CL|-.
7 2291// stiff mottled = 44
// rust oo
l ? Z =
] // =] &
ST moist [ medium | tan SILTY SAND 1ittle GRAAVEL SP-SM|.'|=
v Al dense =
T [FE] wet Silty fine Sand =l o6
54 | Filid =
Ol wet modium | tan | GRAVELLY SAND Spap || =
. A = 48
o =
st wet medium | tan Coarse SAND SP .=
[BRRRNE dense —
T T wet Coarse SAND some clay sCl =
. | : | : | =|.-] 80
7 Amoist |stiff | tan- SILTY CLAY o=
“ éégé/ mottlied : L=l
/ black - - 17
20 7 |
Projact No.

SHELL. OIL COMPANY

630 High Street e N
Oakland. California 88-44-369-01

Drawing No.

@ Converse Environmental Consultants California A—4




LOG OF BORING NO.MW-2

continued — page 2
£ §§ SHBOL | MWOISTURE | PLSTICITY |  COLOR DESCRIPTION ‘ d g =2 | B
o
R |?|E
7 moist stiff tan SILTY CLAY cL o7
7%
moist gray- SILTY CLAY trace gravel cL
. / / tan : 31
| T
222222 SILTY CLAY some gravel CL
7 . [ SILTY CLAY trace fine cL
. gravel .
Bottom of Hole at 25 ft.
30-1
35
40-
Projact No.

SHELL 0IL COMPANY

630 High Street _ _ _
Dakland, California 88-44-369-01

Drawing No.

@ Converse Environmental Consultants California A5




LOG OF BORING NO.MW-3

SHELL OIL COMPANY

6§30 High Strest

Oakland, California

DATE DRILLED: 4/26/89 ELEVATION: WL TAKEN: 4/26/89 |EQUIPMENT. 3-3/4" x 8" § 8-1/2" x 12
g |y|8 E |z
g SYMBOL | MDISTURE | PLASTICITY COLOR DESCRIPTION fg §§ E
E E 5 |-
" l/ slightly| moist brown CLAYEY SAND and SC-GC
} Il moist Gravel-size rock fragment (Fil1)
| W Imeist |stifr | dark SANDY CLAY with 1ittle
E;// brown fine to coarse sand (Fill}
_ %
;;;:// moist stiff black
% ? 13
) é?
?ff/// dark
} / / gray c0
é g mottled
] 7 gray-  TSaNDY CLAY
;gng: brown No odor
i /]
INURU mediun CLAYEY SAND SC . 2
lllll dense Trace pea gravel :
’ M very green— | CLAYEY SAND <=l
11|} most gray A= 4
104 ;/) , vary gray SANDY CLAY cL,11§§§}}
stiff Trace pea gravel sand lense =t
: / =1 4
7 g=
mp / dense mottled | CLAYEY SAND SC-GC . =1 "
R gray Little pea gravel cl={"
. | ] {/ brown = 77
YL t S =i
Rl RO ne gray Medium SAND 8P o=}
4 ot very Trace fines =l
AR moist =
B | 2 et stiff |brown | SANDY CLAY o | =] 5°
At vegyt dense brown Lenses fine SAND, med. SAND SP (. |j=—
N . -l mols -
ARSI Lenses CLAYEY SAND and SILTY =
DRRAR SAND = 57
7 very stiff mottled | SILTY CLAY oLl =
moist tan- Trace fine sand
. §§;§§§§ brown
_ / N
20 2
Project No.

88-44-369-01

@

Converse Environmental Consuitants California

Orawing No.

A-b




LOG OF BORING NO.MW-4

DATE DRILLED: 4/25/89 | ELEVATION: WL TAKEN: 4/25/89 |EQUIPMENT: 3-3/4" x 8" & B-1/2" x 12"
,_ =
T g & I £
g SYMHOL | WOISTURE | PLASTICITY |  COLOA PESCRIPTION é g | a¥ E
k|| g | & l
St ] s1ightly| loose brown GRAVELLY SAND (Fill) i
ot moist f
;: E-i slightly| medium gray Sub-angular SANDY GRAVEL {Fill) // :
i oo modst dense §§ :
i .-_':--:v ‘-_:‘ / I
2?’ moist soft dark SANDY CLAY CcL //A :
brown Some ador s //'
i % medium | black | SILTY CLAY =g % -
Trace grav / 14
5 f??éﬂ g; i
@39 /]
g
] % Fine grayeds Douglas W, Charlten 34
| / o y
/ stiff | gray SANDY CLAY antRgzhT © :
]/'//, CE=L A e
v / | medium | gray CLAYEY SAND and GRAVEL  GBC-SC| -|= !
104 |= ,A’ I dense CLAYEY fine SAND — i
1) wet ) 1=
| SRt Clean coarse SAND SP|.|= 44
INEAK gray CLAYEY fine SAND - sci|=
||[ II Strong odor =
| Lens coarse SAND sh 1 (= ]‘
17, e l==
moist  |stiff | gray— | SILTY CLAY cLl 1= |
T / mottied = 54 |
rust- — |
i % brown == ;
T[T wet loose | gray CLAYEY SAND and GRAVEL sC = )
Il Lenses of sandy gravel A=
15_ | | | | i Odor g B9 {
i1l : — f
1L = !
. RUNUN A e [
A very medium | tan SILTY CLAY CLI =
;2/ moist mottled L I= i
. / black . . 16 L
. % Trace fine sand with depth 18 i
20 //122% Less odor é
Project No. 5

SHELL OIL COMPANY j

630 High Street ol B
Dakland, California B88-44-369-01

Orawing No.
@ Converse Environmental Consultants California A-7




LOG OF BORING NO.MW-4

SHELL OIL COMPANY
630 High Street
Oakland, California

continued - page 2
2 |u|8 E | &
% g SYWBOL | WOISTURE | PLASTICITY |  coLom DESCRIPTEON 45 g (=2 5
wy = -3
k|| : 5"
27 moist stiff tan- SILTY CLAY CL.
L mottled | Trace fine sand
) % black N d 30
o odor
7
Bottom of Hole at 22 ft.
251
30 -
35+
K
. Douglas W. Charlts
No. 4110
40
Projact No.

B8-44-365-01

@ Converse Environmental Consultants California

Drawing No.
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LOG_OF BORING NO.MW-5

TE DRILLED: 8-15-89 ELEVATION: 99.91 HL TAKEN: §-17-89 . |EQUIPMENT: 3-3/4"x 8" Hollow Auger
2 g f = B PR
n g SYMBOL | MOISTURE [CONSISTENCY |  COLOR DESCRIPTION d2 | ¢ |Sgla8
L E g g o | -_
; . £
moist yellow ASPHALT and BASE ROCK,
brown Clayey SAND and
- b , Rock fragments
A A very medium | brown Clayey SAND and fine size SC
: 7 moist | dense Rock fragments, pisces % %
. / Asphalt, trace brick (Fi11) % %
%/ moist medium Sandy CLAY (Fill) CLZ é
| /// 707
— 7 / slightly| medium | brown Clayey SAND and fine SC/6C % %
1 // moist | dense crush ROCK  (F111) o 17| o
I
d moist |stiff |black Silty CLAY CH
/ (Native)
L /// =
7 /A moist medium | yellow Sandy CLAY, grading to sci.|l=
2 T dense to brown| CGClayey SAND, trace I a8 o
fine Gravel 1=
’ A v moist gray glayey SANE!S, same . g:
ine Grave =
e[~ molst Strong odor ==
s| 0 =
4p P4 = 33
T s p—
A very, =)
. mo1s medium | gray Silty CLAY, some Sandg, oL 1=t
/ moist mottled | Sand lenses b A =] P
- tan and Strong odor ET AN el =] "
| black ;{»’Q‘io;ﬁcﬂﬂ'vﬂm Ve Y=
| L 4 N .
11 2 el
medium |tan with| Silty CLAY 5
// to mottled Less odor EEL?D Wlan V1 ot
A stiff |black g MR L e
v “h ol i
[ : IR
T 1 / P 4y ,—{fﬁi‘
£ oo el
S };{f' GE OMAY S
1P Ryt oS 18
T vary madium | tan R
// moist Total Depth of Boring 20 ft.
P t No.
SHELL OIL COMPANY rodect No
" B igh Streset A .
Oakland, California 88-44-369-01
- Drawing No.
S . . .
3 Converse Environmental Consultants California A—D
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LOG OF BORING NO.MW-6

SHELL OIL COMPANY

630 High Street

Dakland, California

DATE DRILLED: 8-16-89 ELEVATION: 98/.56 KL TAKEN: B-16-89 EQUIPMENT: 3-3/4"x 8" Hollow Auger
o 3
= § % sYMBOL | WOISTURE |CONSISTENCY | conon DESCRIPTION ab E fg fé
E g % g a2 =2
ASPHALT 3-1/2 BASE 7?7 red-
” brown Clayey SAND and SC/6C
4 - //? crushed ROCK fine
// course size (F111) / /
)// brown Clayey SAND and fine ;; ;ﬁ
1 ?/ crushed rock (Fill) % %
1| ¥4/ | 77
7// gray very Sandy CLAY (Fill} CcL % é
T // Z moist StAFf black Silty CLAY CHé %
1 / (Native} v v 7 0
il 1
] 277
% 2
1 7 787
7 dark Sandy CLAY cL
V// o o | Y
h / gray
/ rown
///
2 / Sl e o
243434 mottled Claysy medium SAND SC |- |—=
gray and™Fine SAND lens 3° thick &P .=
| / /A vV moist Clayey fine and SC | =
.;;))( Toist medium SAND 3 §§
s ¥ /A Alternate Gl S s =
1P /// and Sandy CLAY el BN I P
g =
ol =,
(R vJ 477, =
T wet Silty CLAY, trace cLl-.1=
/ fine Sand =
] 55;5555 very medium , N = 0
/////// moist Silty CLAY -:z =
S §/ ) TJ’r, %
15 / G Doughas ¥, Cheritend FHI=| ] 14 | O
15 P Ol
/ <5 N 410 g?fﬁ_ =
a0 7 1=
Projsct No.

- 88-44-3639-01

3' @ Converse Environmental Consultants California

Drawing No.
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LOG OF BORING NO.MW-6

continued — page 2

g g MOISTURE | CONSISTENCY COLOR DESCAIPTION : B ;‘f -} ;
; , [~ P - 1}
very medium | mottled Silty CLAY é
moist gray and 4

brown

Ty

N2

Fine Sandy CLAY

Total Oepth of Boring 24 ft.

e
}‘"\-\N!
& IS
<38 g faa 1Y Charites
) e
=3 Rl

SHELLH?IIﬁ gEMPAﬁY Projact No.
630 Hig ree o _
Oakland, California B8B8-44-369-01

Drawing No,

Converse Environmental Consultants California A4




LOG OF BORING NO.MW-7

TE DRILLED: 8-15-89

ELEVATION. 97.64

WL TAKEN: B-15-89

EQUIPMENT: 3-3/4"x 8 Mollow Auger

b

F10

o 2 I N
§ 5 SYMBOL | MDISTURE {CONSISTENCY |  COLOA DESCAIPTION a ‘E‘ :& ﬁé
f § |22
ASPHALT 3" ND BASE
?/’//f moist medium | brwn and| GClayey SANDS and ROCK Sc/GC
2)/ dense green fragments to cobble
/2//// size (Fi1l) % §§
// very dark Clayey SAND, trace fine % %
;j;/// moist gray size Hock fragments (Fill] ;; 22
o 7 7
;)/ y moist stiff black Silty CLAY CH jﬁ j§
1 / % % 110
7 70’
787
787
7, c;-’:f'ma‘lﬁ;:,{-‘?ﬁa‘;:v
/ 157 I Nonglas V1, CharltopfS
e ‘_,J Ha. ":'%'O 38 |0
/ ¢ “‘-"fg";
///// J;@» o ¥
/ L :Q& =R
7 =
f/// Clayey SAND, trace fine scl|.|[={.
/;%i)}{ Gravel o l=| "
s : SE
t led Silty CLAY Ll 1=]. :
100 R 1= 0 | o
15 % brown =5
g =
MM wet Clayey SILT, trace tg ML=
1little very fine Sand =
) // Si1ty CLAY, trace fine Sand CL|."|=|:" s | o
Project No.

SHELL QIL COMPANY
630 High Street
Oakland, California

88-44-369-01

Converse Environmental Consultants California

Drawing No.
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LOG OF BORING NO.MW-7

; continued — page 2
P 5 % 8 .
. = gg SYBOL | WOISTUFE | CONSISTENCY |  COLOR DESCRIPTION ijg g Zgiok
e =
I
7/ very medium |mottled Silty CLAY CL
moist gray and
4 ////// brown
/ otiff
ip /
222222 Little fine Sand 19
7
Total Depth of Boring 24 ft.
25
pu
-
. g s
c: Dcugl,": W Cpaniing’
i u‘tg& Ma 4310
. N
30 .P} }“b\"l ‘0 11(‘1'{;{)%‘\
QOF (.M
A Ay
i
i
Preject No.

SHELL OIL COMPANY

630 High Street :
Oak land, gCalifurnia BH-44-369-01

Orawing No.

@ Converse Environmental Consultants California A-6




LOG_OF BORING NO.MW-8

DATE EiRILLED': 8-15-69 ELEVATION: &7, 14 WL TAKEN: 8-15-89 |EQUIPMENT: 3-3/4"x 8" Hollow Auger
z [,[¢g g | .
= - — — o
g SYMBOL | MOISTURE |[CONSISTENCY |  COLOB BESCRIPTION == 5 ng-0 k-]
o x =g | %
E g 5 g [~ [N
o3
black ASPHALT 2" BASE 4"
and Mix of Silty and Sandy —
. 7// brown CLAY, BRock fragments oL
Z 7
ez Clayey SAND and SC % %
7] 4 // Rock fragments / /
] ;;;/// moist stiff black Silty GLAY CL/CH 22 ;2
5 1 Z % é % 13 | o
7 7
- 97’4 4 0
gray Fine Sandy CLAY, trace CL
// decayed organics
L 4 28 [ 0
& / moist to| medium | mottled | Clayey SAND and GRAVEL SC/GCf.-| [..
/ wet dense gray and -
VA Ve / rust e
VA =
e e SAND and GRAVEL, sp/ep |- =|] B | ©
10 .'.'.'-'.-OO trace Clay V=
Z-:.'-_{'Oo Occasional Sand lenses =
7 Vo =
e e/ ==
N Grading: ==
1 77 'meqium | brown ER| Clayey fine 8AND  EG ] |=
. / ' BENRE Doy mottlegy) . =}
1p / /' Lt Al BpOW Ty = 11
| =
154 CLAY and SAND, trace scl =
‘ fine Gravel =
il =
bﬂvwﬂ”{( ) =
dp - . 1= 28
gray €Clayey fine SAND and SCi: =
brown pockets of clean SAND =
3 =[] 22
20 ~
Project No.

SHELL OIL COMPANY

630 High Street . ot mmern
Oakland, California B8-44-369-01

. N . Drawing No.
@ Converse Environmental Consultants California A—7




04/19/95 18:24 o510 875 6172 SHELL ENV ENGR »»-> WEISS fleo2/008

.
F

c
Pl

LOG_OF BORING NO.MW-9

DATE DRILLED: 14-~15-859 |[ELEVATION: WL TAKEN: n/a EQUIPMENT: 2 3/4%x 8° Hollow-Stem Auger
M g
- ; SYNBOL | MOISTURE |CONSISTENCY |  COLOH DESCRIPTION d % :-é fé
- oy
o 4 81ightly] medium | brown Sandy angular BHAVEL, GH
:33006 moist dense tr‘acg Clgy. (Fi11) E
] 0" & q moist Increasing Sand. #7
] stightiy| stier | tan Silty CLAY, & //’ o
. moist and trace fine Sand. / %
O 7R
il =) [/
molist medium gray Silty CLAY, little Sand, CL.
// sren | frack Gravi 77
ver light BCK stalning. '
i // muigt gpgy No odor. § § 7 o
5 / / green -
- % Qr‘ay '.: l .
o =
i ’Z/./%,/_,_..-”_____ - - - - M=
.'_1 ] medium brown Fihe GrovetPpoitii'se SAND, &SP %
I g dense trace Clay. ==l B 0
10 =)
7 / moist stiff tan Silty CLAY. 1little Sand, cL ?-%3 8
. %/ mottled trace Gravel. =
// black Rust staining. g_ 15 0
///
7/ / 17 | o
5 | V7 : .
i O wet dense | dark SAND and GRAVEL. SP/GP 53 | 0
WP Ml N EQB_Y
Total Depth of Boring: 46 ft
N Below Bround Surface,
20-
SE%%LHDIh gEMPAgY Praject No,
ig ree v o -
Oakland., California 88-44-369-01

. Dr'aw.inq No.
@ Converse Environmental West A-3




04/19/95 18:25 o510 675 6172 SHELL ENV ENGR -+ WEISS A003/003

[} -
M

LOG OF BOBING NO.MW-10
DATE DRILLED: 14-15-89 [ELEVATION: WL TAKEN: n/a EQUIPMENT: 3 3/4"x 8" Hollow-Stem Auger

—_ S .
& 5 B o= |
; SYMBOL | KOISTURE [CONSISTENCY |  COLOR DESCRIPTION a ke 3B |
B |7 -
Ay alightly| medium gray ?andx angular GRAVEL. (5]
\ moist denge brown Fi11)
4y moist yallow Gravally SAND, SKW /
. brawn traca cobble. ,4 &
i i (F113) % U
slightly{medium |brown Fine Sandy SILT, ML / %
. moist trace Gravel. /
{F111) / %
1 d molst black 511ty CLAY. " CH // 13 (4]
5 %
’ oz ra Silty CLAY, trace Sand. L=
7 | =
5 A---— e St Bt i RN S—C:E"
A A very medium |blus Clayey SAND, =l '
2 y moist dense green Staining. QOdor. . EL 15 8
/// . - grading to — § 14
" SAND and CLAY. sc/cL [ =1
104 // Thin lenses white =
T 1/ angular Bravel. = 30 g
| \v4 :j“j Odor. L E
S e ] wet gray Gravelly SAND. SPI=

S eiiontly| Stiff | tan Silty CLAY, g
. / moist mottled rust and bleck, .

/ littla fine Sand. ,

% ' 11 | o
’ tan .. Silty GClay,

/ : mutt%a a3 0

/ ] 4

4 d rust end black
{54 '3 trece fine Send.
A
AN
{c-:v !
a
Hs#
Total Depth of Boring: 47 ft
i Below Ground Surface.
20+
SE%‘GLH?IIH gEMPAf" Projact No,
g reg —AAd— -
Oakland, Califarnia 88-44-369-01
@ . Orawinhg No,
& Converse Environmental West A—4
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Weiss Associates m

APPENDIX D

Contingency Plan

This Contingency Plan will be implemented if monitoring indicates that hydrocarbon
concentrations at the site have exceeded pre-established trigger concentrations at designated

sampling points. These sampling points and trigger concentrations will be defined as follows:

Well MW-1 will serve as a “guard point” to monitor whether concentrations within the
plume remain stable. Wells MW-5, MW-6 and MW-7 will serve as “boundary points” and will be
used to confirm that the plume is not migrating. Ground water from these four wells will be
sampled bi-annually through 1996, then annually for one year through 1997. In 1998, unless
concentrations exceeding the specified trigger level have been detected during two consecutive

sampling events in any well, monitoring will cease in all wells,

A “baseline” benzene concentration has been determined for each well based on an average
concentration detected in the wells in 1994. A “trigger” concentration has been determined which
represents a significant concentration increase that may indicate that the plume is migrating, or that
plume concentrations are increasing. The trigger concentration for wells MW-1 and MW-5 has X
been set at 150% of the maximum concentration detected in the past two years. The proposed 1M

baseline and trigger concentrations are presented in Table D-1. When a trigger concentration a,?{u
occurs the Contingency Plan will be implemented. &hﬁ"

When triggered, this Contingency Plan calls for three responses: “‘&pr; .

1. The ACDEH will be notified;

2. Confirmation ground water monitoring will be performed at the triggered well the
next quarter; and

3. If elevated concentrations are again detected, quarterly monitoring of that well will
continue until an appropriate course of action, identified by Shell and accepted by the
ACDEH, is implemented.

If elevated concentrations are not detected again, the sampling plan outlined in this
report will be resumed.
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Table D-1. Contingency Plan for monitoring NAZ compliance at Shell Service Station WIC #204- 5508-5801, 630 High Street
Oakland, California. All conditions are for benzene unless otherwise noted.

Monitoring Baseline Trigger Response to
Well Concentration Concentration Trigger
(benzene) (benzene)} Concentration
Guard Point MW-1 150 ppb 270 ppb 1. Notify ACDEH
4 2. Sample well exceeding trigger concentration during

Boundary MW-5 5 ppb [ 2 next quarter

Points MW-6 < 0.5 ppb 2 ppb f

MW-7 < 0.5 ppb 2 ppb 3. If elevated concentrations are again detected, identify

an appropriate course of action based upon
determination of source. If elevated concentrations
are not detected, resume sampling schedule outlined in
the Future Action Plan.

IMSHELLMOGOTRBCAWNAA, DOC

S521BI00SSY SS1aM)




4= 3737

2

WEISS ASSOCIATES M-

g
/
S ~HIGH STREET

AiEMAPIS

92.41
[130]

NM

i\
- 9%

0 40 ft
| 3
N——
s
=z
wn
m
2
A ~9‘:>
< s
o
rr
EXPLANATION

® MW-1 Monitoring well

Ground water elevation,
ft above mean sea level

Benzene concentration
in parts per billion (ppb)

Not measured

Ground water elevation
contour, approximately
located, dashed where
infarred

Infarred ground water
flow directlion

%

[

[NM]
MW-8

N\, CARWASH/
N\ BUILDING

{oplanter

Lo gasoline

dWV

ndergrdng canopy

pump

P T stdrage” T .
izlands

AVMHDIH Ol

puamp e

cashier

. 92.72

former

gxcavation

islands

2
o
088

s i fe

s pianiin [5.6]

D~ 200 l?
PR )

Loaerpraund
pasuline
starage tanks

..94.06

[NM]
MW-9

126 - 196 pfb K Pt 24,4

. Figure 2. Monitoring Well Locations, Ground Water Elevation Contours and Benzene Concentrations in Ground Water - February 1, 1995 -
Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland, California

B502.015.al

03/27/85



RBCA SITE ASSESSMENT Worksheet E.2
Site Name: Shell Service Station WIC #204-5508-5801
Site Location: 630 High Street, Oakland, California
Primary Secondary Transport Exposure Receptor Corrective
Sources Sources e Mechanisms Pathways Characterization Action Options
e Y . —

@ Product Storage T - 1 \ ;;_» o O residential List abbreviations used

(tanks, drurns, etc.) v Imf:acted Surficial [ . Scil Ingestion/ O commercial/industrial for corrective action
s e Soils (< 2 ft depth} _ " Absorption . :

R Piping/Distribution = : . Wind ErosLon and : [l el O construction worker measures applied at the
(manifolds, lines, 3 P$\ Atmosphenc 1 0O sensitive habitat valve symbols az]
pumps, etc.) : DISPBFSI‘OW O other (specify) .

O Operations ’ gfwti/ N
(wash areas, repair bays, \;_I_I__-_“ d : / W|_—_| residential

- = —-> olatilization an i R .
r;itfsr t:f;r:;it;:[:z:z)g + impacted Subsurface /Ly i Atmlc & r_;’;_)jnlnhal ation 1 B commercialindustrial 1. RBSL value not .
. : . Soils (> 2#t depth) L ‘ Dispersionte ¢ / bieg e ] O construction worker | Xceeded; no carrective

O Waste Management Unit P/ b s el coed . ) actions or Tier 2 activity

) &1 S . £] sensitive habitat required
(impoundments, dry welis, ) j ‘ .
sludge disposat, etc.) / | Volatilizationand O other (specify)

o o e, o T ™ Endioseaspace - 2. RBSL value exceeded;

er ({specify) _bl Dissolved Accumulatlon ad_dmonal evaluation
T | Groundwater Plume . e will be performEd'
i i O residential
Suspected Source i Leaching and - : - .
Areas: -)-: Groundwater ' B commercialfindustrial
: Transpert P2 O construction worker
o ) T ;E ’| Potable Water US.e O sensitive habitat
Sail: Up to 0.046 ppm e e O other (specify)
benzerfe. PP ! Mobile Free-Liquid I—
! Mi gratlon !
Groundwater: Up to O . . B »
180 ppb benzene. TImpacted Surficial ‘ O ""- [ O recreational
‘ :-%—N Stormwater/Surface % | Recreation Use/ O sensitive habitat

_7 Soils, Sediments, or
| Surface Water N

Water Transport

! Sensitive Habitat

0

other (specify)

Step 1: Characterize Site Source and Exposure

Pathways

s complete Tier 1 worksheets

» fifl applicable boxes for sources, release mechanisms,
and actual or imminent exposure pathways (O or W)

Step 2; 1dentify Receptors, Compare Stte Conditions with Tier 1

Levels

® identify rccéptors

= fill applicable boxes for potential receptors and RBSL value(s)

exceeded
(0 or m}

» complete Tier | summary report
» fill in exposure pathway shut-off valves ( bkt or »ht )

Step 3: Identify Potential Corrective Measures

/0!9&\

» record the abbreviation for the corrective measure above the
valve, and record the abbrev. on the right-hand side of the
table.

Figure 3. Exposure Scenario Evaluation Flowchart
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Table 1.

Soil Enalytical Results - Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland, California

Boring No. Sample TPE-G TPH-D TPH-MO Benzene Toluene TOG Xylene Total Lead
Depth
(ft. bgs)
B R L parts per million {mg/Kg)-------------r-cmmmummonommmm- >
SB-1 5 12 85 <0.025 0.1¢ NA 0.14 71
SB-2 5 <10 <10 <10 0.042 0.054 NA <0.075 1€
SB-2 5,107 <10 <10 130 <0.025 0.04 NA <0.075 10
SB-3 =4 <10 <10 <10 <0.025 0.22 280 <0.075% 66
SB-3 10 <10 <10 <10 <0.0625 0.045 <50 <0.075 4.2
SB-4 s <1 16 77 <0.0025 0.032 NA <0.0025 220
SB-4 9 <1 <l 11 <0.0025 0.05¢€ NA <0.0025 3.9
MW-1 5 11 <10 <10 <0.025 0.11 NA <0.075 9.6
MW-1 5,10 63 <10 <10 0.042 0.14 NA 0.16 7.6
MW-2 5 <10 <10 <10 <0.025 Q.34 NA <0.075 13
MW-2 5,10,15 <10 <10 <10 <0.028 0.15 NA <0.075 4.0
MW-3 10 <10 <10 <10 <0.025 <0.025 NA <Q.,075 3.8
MW-3 5,10 <10 <10 <10 <0.025 0.068 NA <0.075 5.1
MW-4 S <10 <10 <10 0.046 0.21 <50 «<0.075 26
M- 4 5,10 <10 <10 <10 <0.025 0.066 <50 <0.075 27
MW-5 5 <10 <10 <10 <0.025 <0.025 =50 <0.075 14.0
MW-5 10 <10 <10 <10 <0.025 <0.025 <50 <0.075 5.9
MW-6 s <10 <10 <10 <0.025 0.057 220 <0.075 5.6
MW-6 10 <10 <10 <10 <0.025 <0.0285 <50 <0.075% 4.3
MW-7 5 <10 <10 <10 <0.025% 0.040 <50 <0.075 9.8
MW-7 10 <10 <10 <10 <0 .025 <0, 025 <50 <Q.0875 3.7
MW-8 S <10 <10 <10 <0.025 <0.025 <50 <0.075 5.1
MW-8 10 <10 <10 <10 <0.025 <0.025 <50 <0.075 2.6
MW-9 5 <1 <l 10 «<0.0025 0.013 NA <0.0025 170
MW-10 5 <1 <1 240 <(.0025 0.04% NA <0.,0025 120
MW-10 9 <1l 380 3.1 <0.0025 <0.0025 NA <0.0025 3.1
Abbreviations: Notes:
* Sample containg higher beiling peint hydrocarbons not
characteristic with gaseoline.
TPH-G = Total petroleum hydrocarbens as geaseline I'Ts

Composite sample

TPH-D = Total petroleum hydrocarbons as diesel
TPH-MCO = Total petroleum hydrocarbons as motor oil
<n = Not detectead at detection limits of n ppb

NA Not analyzed

§
L]
n
I
in
@
o
8
)
o
o




Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland, California

Well
1D and TPH-G TPH-D TPH-MO B E T X VOCs
Sampling Date Depth to
Frequency Sampled Water (f) < parts per billion (ug/L)
MW-1 01/29/91 10.79 11,000 21,000° <500 310 500 41 400 -
Quarterly 04/30/91 9.48 8,300 2,100 < 500 250 310 32 300 -
07/22/91 10.53 11,000 3,800 <500 310 290 36 280
02/24/92 831 7,300 8,900 800 200 340 36 270
05/22/92 10.02 7,600 18,000% 140 300 <50 140
07/07/92 10.06 -
08/20/92 10.32 9,100 5,200 530 860 340 540
11/18/92 10.64 15,000 4,100 220 790 50 340
02/09/93 8.71 7,000 1,200 130 220 23 160
06/16/93 9.71 4,800 150 320 31 130
08/24/93 10.23 10,000 610 27 170
11/23/93 10.48 7,600 430 <12 140
11/23/93%° 10.48 4,800
02/14/94 9.17 8,000
02/14/94%% 9.17 8,900
05/25/94 9.52 8,800
08/04/94 10.51 6,200
08/04/94%%
CORifosIe
MW-2 01/29/91 <30 <50 <0.5
Bi-annual 04/30/91 <30 <50 <0.5
2nd and 07/22/91 <50 <50 <0.5
4th 02/23/92 <0.5
Quarter 05/22/92 <0.5
07/07/92
08/20/92 <0.5
11/18/92 <0.5
02/09/93 <0.5
06/16/93 <0.5
08/24/93 <0.5
11/23/93 <0.5
02/14/94 <0.5
05/25/94 1.2
LIRS RS g <05

---Table 2 continues on next page---
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Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland, California (continued)

Well

ID and TPH-G TPH-D TPH-MO B E T X VOCs

Sampling Date Depth to

Frequency Sampled Water (ft) < parts per billion (ug/L)

MW-3 01/29/91 11.09 2,300 410* <500 17 10 14.1 230

Quarterly 04/30/91 9.57 <50 260 <500 22 7.0 4.0 17
07/22191 10.66 2,000 310 <500 51 <0.5 <0.5 <0.5
02/24/92 .97 2,800 640" 15 <25 2.8 12
05/22/92 932 3,700 220%™ 27 20 11 110
07/07/92 10.22 -
08/20/92 10.44 13,000 340 72 71 85 140 -
11/18/92 10.79 2,100 430° 21 11 3.6 13
02/09/93 9.35 3,300 83 21 6.1 56 <0.3
02/02/93%7 9.35 3,500 130 18 7.2 8.8 <0.5 -
06/16/93 9.56 3,500° 66 <0.3 6 <0.3
08/24/93 10.51 3,400° 110 <5 <3 <5
11/23/93 10.77 3,000 36 6.9 44 23 £
02/14/94 961 4,700 9.9 8.8 5.2 <5.0
05/25/94 10.00 1,200 <10 <10 <10 <10
08/04/94 10.63 2,600 29 14 <5 i1

Bt vl " S b 2,600 RS e R R R 69 RS

10854 1102 2,700 . s Ce8 s 35 =

MW-4 01/29/91 10.76 2,600 1,300 <500 83 <0.5 <0.5 110 -

Quarterly 04/30/91 9.45 2,600 750 <500 22 7.0 4.0 17
07/22/91 10.34 4,300 1,200 <500 120 <0.5 <0.5 10 -
02124192 7.60 2,000 8,300 31 3.5 6.3 6.6 -
05/22/92 9.90 3,600 3,400 55 3 5 10 -
07/67/92 10.02 - -
08/20/92 10.32 3,100 3,400 100 14 43 45 -
11/18/92 10.51 2,200 1,400 32 42 12 24 -
02/09/93 8.13 1,500 180 1.1 <0.5 <0.5 <0.5
06/16/93 9.60 1,100 120 5.1 47 19
08/24/93 10.05 2,700 - 46 25 11 0.97
11/23/93 10.25 2,500 23 3.7 5.7 16 -
02/14/94 8.83 1.500 12 <2.5 7.8 <2.5 -
05125194 9.64 810 20 <2 <2 4.0 -
08/04/94 10.62 2,300 99 6.3 15 24 -
11/08/94 9.28 <50 — — <{(.5 <0.5 <0.5 <05 —

---Table 2 continues on next page---
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Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland, California (continued}

MW-5 01/29/91
Quarterly 04/30/91
07/22/91
02/23/94
05/22/92
07/07/92
08/20/92
11/18/92
02/09/93
06/16/93
08/24/93
11/23/93
02/14/94
05/25/94
08/04/94

AL08/94

MW-6 01/29/91
Quarterly 04/30/91
0712291
02/23/92
05/22/92
07/07/92
08/20/92
11/18/92
02/09/93
06/16/93
06/16/93%7
08/24/93
08/24/93%
_ 11/23/93
M 02/14/94
'& . 05/25/94
37’“' 05/25/94%"
08/04/94

P> 11/08/94

MWw-7 01/28/91
Bi-annual 05/01/91
(2nd & 4th 07/23/91

11.72
10.45
11.43
9.24

10.97
10.98
11.14
11.21
10.01
11.05
11.32
11.35
10.34
10.5¢
11.50

B b B BRI

10.23
9.15
£0.10
7.15
9.55
9.53
9.84
10.03
7.81
8.74
8.74
9.66
9.66
9.86
8.27
8.89
8.89
10.10
8.98

8.91
8.38
9.13

< 1000’
<1,000
250
4,600°

<50
<50
<50

720

<350
<50
<50

<05

24
9.0
6,700
<0.5

<0.5

<0.5
<0.5
<(.5

<{.5
<{.5
<0.5
<0.5
<{.5
<12.5
<12.5
<12
<12.5
<10
<10
<0.5
<0.5

<0.5
<0.5
<Q.5

28

10,000

150
470
<Q0.5
<0.5
<15
33
0.7
<0.5
<0.5

- BN

<035
<0.3
<0.5
<0.5
<0.5

<0.5
<(.5
<0.5
34
<0.5
<12.5
<12.5
<12
<12.5
<10
<10
<0.5
<0.5

<0.5
<0.5
<0.5

---Table 2 continues on next page---
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Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland, California (continued)

Quarters)

T

MW-38
Bi-annual
(2nd & 4th
Quarters)

MW-9
Bi-annual
(2nd & 4th
Quarters)

02/23/92
05/22/92
07/01/92
08/20/92
11/18/92
02/09/93
06/16/93
08/24/93
11/23/93
02/14/94
05/25/94

01/28/91
05/01/91
07/23/91
(02/23/192
05/22/92
07/07/92
08/20/92
11/18/92
02/09/93
06/16/93
08/24/93
11/23/93
02/14/94
05/25/94

- 31/08/94 -

01/28/91
05/01/91
07/23/91
02/23/92
05/22/92
07/07/92
08/20/92
08/20/92%F
11/18/92
11/18/52%F
02/09/93
06/16/93
08/24/93
11/23/93

6.87
8.08
8.82
8.89
9.54
7.84
7.80
8.51
8.70
7.52
9.04

8.47
7.64
8.36
6.54
7.68
8.16
8.25
8.32
5.58
7.19
7.98
8.09
9.42
7.18

624

8.27
7.62
8.43
6.91
8.64
7.55
7.38
7.38
10.17
10.17
6.89
8.74
8.32
8.17

<0.5
<0.5

<0.5
<0.5
<Q.5
<0.5
<0.5
<0.5
<0.5

<0.5
<0.5
<0.5
<0.5
<0.3

<(.5
<Q.5
<{.5
<0.5
<0.5
<0.5
<0.5
<0.5

<0.5

<0.5
0.6

<0.5
<0.5
<0.5

<0.5
<(.5
<0.5
<0.5

<0.5
<0.5
<0.5

<0.5
<0.5

<0.5
<0.5
<0.5
<0.5
<0.5
<05
<Q.5
0.63

<0.5
<{.5
<0.5
<0.5
<0.5

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
1.1

- =0.5.

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<Q.5
<{.5
<0.5
<(.5

-—Table 2 continues on next page---
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Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland, California (continued)

02/14/94
05/25/94

MW-10 01/28/91
Bi-annsal 05/01/91
(2nd & 4th 07/23/91
Quarter) 02/23/92
05/22/92
07/07/92
08/20/92
11/18/92
02/09/93
06/16/93
08/24/93
11/23/93
02/11/94
05/25/94

CTHOBA

Travel 02/24/92
Blank 05/22/92
08/20/92
11/18/92
02/09/93
06/16/93
08/24/93
11/23/93

S BT(170 "

7.67
7.89

10.81
8.79
9.94
9.11
9.14
9.87
9.30
16.21
7.63
8.57
9.61
10.10
9.01
8.84

940 :: :':':.:::.

TR T R

<0.5

<0.5
<0.5
<05
<0.5
<0.5

<0.5
<0.35
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<0.5
<0.5
<0.5
<0.5
<Q.5
<0.5
<{.5
<0.5

<0.5

<0.5
<0.5
<0.5
<0.5
<0.5

<{0.5
<0.5
<0.5
<0.5
<{.3
<0.5
<0.5
<0.5

ElE

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0D.5

<{.5
<0.5
<0.5
<05
<0.5

<0.5
<0.5
<0.5
<0.3
<0.5
<0.5
<0.5
1.1

T

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

---Table 2 continues on next page---

V. AHELL Dt RBCA TANL 221X

S8EI20SSY SSIOM



Table 2. Analytical Results for Ground Water Shell Service Station WIC #204-5508-5801, 630 High Street, Oakland, California (continued)

02/14/94 <50
05/25/94 <30
08/04/94 <30
11/08/94 <30 - —
Bailer 08/20/92 <50
Blank 11/18/92 <30
DTSC MCLs NE NE NE

<0.5 <0.5 <05 <0.5
<0.5 <{.5 <0.5 <0.5
<0.5 <05 <0.5 <0.5
<0.3 <0.5 <05 <05 —
<0.5 <0.5 <0.5 <0.5
<05 <05 <05 <05
1 680 100' 1,750

Abbreviations:

TPH-G = Total petroleum hydrocarbons as gasoline by Modified EPA Method 8015

TPH-D = Total petroleum hydrocarbons as diesel by Modified EPA Method 8015

TPH-MO = Total petrolenm hydrocarbons as motor oil by EPA Method 8015

B = Benzene by EPA Method

E = Ethylbenzene by EPA Method

T = Toluene by EPA Method

X = Xylenes by EPA Method

VOC = Volatile organic compounds by EPA Method 8240

NE = Not established

--- = Not analyzed

<n = Not detected at detection limits of n ppb

DTSC MCLs = California Department of Toxic Substances Control maximum
contaminant levels for drinking water

nd = not detected at or above the reporting lmit for the analysis as performed

dup = Duplicate sample

Notes:

a = Compounds detected and calculated as diesel do not match the diesel standard;
pattern is characteristic of weathered diesel.

b = Concentration reported as diesel is primarily due to the presence of a lighter
petroleum product, possible gasoline or kerosene

¢ = Concentration reported as diesel is primarily due to a heavier petroleum product,
possible motor oil or aged diesel fuel

d = Compounds detected within the diesel range are not characteristics of the
standard diesel chromatographic pattern

e = Concentration reported as gasoline is partially or p&uﬂﬁ#ﬂu&&zﬂl\eum
ofa discrete hydrocarbop peak not indicative of gasoline
f = 26 ppb benzene detected using EPA Method 8240

g = The concentration reported as gasoline for MW-3 is due to the presence of a
combination of gasoline and a discrete peak not indicative of gasoline

h = Compounds detected and calculated as diesel appear to be the less volatile
constituents of gasoline

i = The concentration reported as gasoline for sample MW-6 is primarily due to the
presence of a discrete peak not indicative of gasoline

j = Sample diluted due to high-non hydrocarbon peak.

k = The positive result has an atypical pattern for gasoline analysis.

1 = DTSC recommended action level; MCL not established.
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Table 3. Comparison of Site Characterization Data to ASTM Tier 1 Risk-Based Screening Levels (RBSL). Shell Service Station, 630 High Street,
Qakland, California.

Benzene Ethylbenzene Toluene Xylenes
{ppm) {(ppm) {ppm) (ppm)
Media Exposure Max. Max. Max. Max.
Pathwa RBSL " Detected RBSL?  Detected RBSL® Detected RBSL? Detected
Y ) : : :
Onsite Onsite Onsite Onsite
Soil Volatilization to Qutdoor Air | 4.57 0.046 at 3 ft in RES™ NAY RES 034atsfi RES 0.16 at 5 ft in MW-1
(mg/kg) MW-4 in MW-2
Vapor Intrusion from Soil to 0.16% 0046 at3 ftin 90.8 NA 54.5 034atsft RES 0.16 at 5 ft in MW-i
Buildings (mg/kg) MWz in MW-2
Surficial Soil (0-3 fi) 10 0446 at3 ftin 1,150 NA 1,870 034at5ft 208,000 0.16 at 5 ft in MW-1
Ingestion/Dermal/Inhalation -4 in MW-2
(mg/ke)
Leachate to Protect 0.578 046 at3 ftin 133 NA 361 034at5ft RES 0.16at 5 ft in MW-1
Ground water Ingestion W-4 in MW-2
Target Level (mg/kg)
Ground Volatilization to Qutdoor Air | 184 0.190 in MW-1 >gH (.610 in >8 0.047 in >8 02 in MW-1
Water (mg/L} MW-1 MW-1 and
MW-4
Vapor Intrusion from 2.56 ¢.190 in MW.1 =8 0.610 in 300 0.047 in >8 0.2 in MW-1
Groundwater to Buildings MW-I MW-1 and
{mg/L) MW-4
Ingestion (mg/L) 0.0987 0.190 in MW-1 | 102 0.610 in 204 0.047 in =5 0.2 in MW-1
MW-1 MW-1 and
MW-4
Notes:
m The target risk level used for benzene is a carcinogenic risk of 1 in 100,000 (lE's), calculated from the 1E™ and 1E® Target Jevels listed in Table 4 of the ASTM guidelines (ASTM
ES 38-94).
(f’ The target risk level used for non-carcinogenic constituents of concern is a chronic hazard quotieat of 1.0.
3 Maximum concentration detected in soil borings reported by Converse Environmental West, 1989. Max. ground water concentration detected in site wells in 1993 and 1954 (WA
quarterly reports).
“” RES = Selected risk level is not exceeded for pure compound present at any concentration in soil.
& NA = Not Analyzed
‘6) =S = At pure component solubility (mg/l}. selected risk level is not exceeded.

n ASTM RBSL is exceeded only in the case of ground walter ingestion of benzene. However. ground water is accessible onty through the monitoring wells, which are locked. and this is

considered a very unlikely exposure route.

January 30, 1995
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