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Re: Site Conceptual Model and Feasibility Study/Corrective Action Plan
Former Shell Service Station
2703 Martin Luther King Jr. Way
Oakland, California
SAP Code 129449
Incident No. 97093397

Dear Mr. Wickham:

Conestoga-Rovers & Associates (CRA) prepared this report on behalf of Equilon Enterprises LLC dba.
Shell Oil Products U.S. (Shell) for the above referenced site. Preparation of this Site Conceptual Model
(SCM) and Feasibility Study/Corrective Action Plan (FS/CAP) was requested in a December 5, 2007
Alameda County Health Care Services Agency (ACHCSA) letter to Shell. This document was written to
comply with California Code of Regulations, Title 23, Division 3, Chapter 16, Underground Storage
Tank Regulations.

SITE DESCRIPTION AND BACKGROUND

The site is a former service station located on the northwest corner of Martin Luther King Jr. Way and
27" Street in a mixed commercial and residential area of Oakland, California (Figure 1). Currently, the
site is occupied by Auto-Tech West and is utilized as an automotive repair shop.

A summary of previous work performed at the site and additional background information is contained in
the SCM presented in Attachment A and discussed below.

SITE CONCEPTUAL MODEL

An SCM describes the relationship between the source area, transport pathways, and potential receptors.
CRA developed the SCM for the subject site based on review of all available geological and analytical
data. Supporting documents for the SCM include historical soil, groundwater, and soil vapor analytical
tables, available boring and well logs for the site, cross sectional diagrams, sensitive receptor
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information, and a list of environmental reports for the subject site. These documents along with the
SCM are presented in Appendix A. Some key findings of the SCM are listed below.

e The constituents of concern (COCs) for the site are total petroleum hydrocarbons as gasoline
(TPHg), and benzene, toluene, ethylbenzene, and xylenes (BTEX). Fuel oxygenates are-not
considered to be COCs for the site.

e The highest gasoline constituent concentrations in soil, groundwater, and soil vapor have been
detected near the former underground storage tanks (USTs), the adjacent former dispenser island,
and along the western property boundary.

¢ Gasoline constituent concentrations in soil are defined vertically and laterally.

e Gasoline constituent concentrations in groundwater are defined vertically. Gasoline constituent
concentrations in groundwater are defined horizontally except toward the northwest. Further
investigation is planned. Overall BTEX concentrations have shown stable-to-decreasing trends

e BTEX concentrations in soil vapor in offsite probes are below applicable ESLs. Additional offsite
soil vapor probe installations are planned.

o The site is underlain primarily by fine-grained soils. A coarser-grained lense is present at depths
ranging from 10 to 25 feet below grade (fbg). Depth to groundwater has ranged from approximately
4 to 10 fbg. Groundwater flow direction ranges from west-northwest to southwest at a gradient of
0.01 to0 0.02.

e Several shallow utility conduits have been identified beneath the site.

¢ Perched groundwater may be present in shallow utility conduits.

e No drinking water wells or surface water bodies are likely to be affected by site conditions.

¢ Based on the SCM analysis, there is no current link between sources-pathways-receptors for this site.

SITE GEOLOGY AND HYDROGEOLOGY

Soil Types: Cross sectional diagrams for the site are presented in the SCM in Attachment A. Soils
encountered during previous subsurface investigations at the site have generally consisted of fine-grained
soils (clays and silts). A coarser-grained lense may be present at approximately 10 to 25 feet below
grade (fbg). The coarser-grained lense does not appear to extend beneath the site to the southeast
(i.e. well boring MW-2) nor toward the southwest (i.e. borings CPT-6 and CPT-7), and it appears to thin
northwest of the site (i.e. boring CPT-10). Additional non-continuous coarser-grained lenses are shown
on cross sections for the site.

Groundwater Elevation and Gradient: Groundwater has been first encountered during drilling at the site
at depths ranging from approximately 7 to 15 fbg. Depth to groundwater in site monitoring wells has
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ranged historically from approximately 4 to 10 fbg. Based on this, groundwater may be semi-confined at
the site.

Groundwater has also been encountered in shallow soil vapor probe screen intervals at the site even when
no groundwater is encountered in deeper screen intervals in the same locations (i.e. SVP-3 during
May 2007), and when groundwater in nearby monitoring wells is deeper. This may be indicative of
perched water along preferential pathways beneath the site.

Between 2000 to 2006, groundwater flow direction varied from southwest to east. Since the installation
of offsite wells MW-12 and MW-14, groundwater flow direction has varied from west-northwest to
southwest at a gradient between 0.01 and 0.02.

DISTRIBUTION OF PETROLEUM HYDROCARBONS

Petroleum Hydrocarbon Distribution in Soil: Historical soil analytical data is included in the SCM in
Attachment A, and total petroleum hydrocarbons as gasoline (TPHg) and benzene concentrations are
shown on the cross sections presented in the SCM.

Most soil samples have been collected from below the typical static groundwater table at the site, and
may be more indicative of groundwater conditions. TPHg and benzene concentrations have been highest
in soil samples collected near the former USTs, the adjacent dispenser island, and along the western
property boundary. TPHg and benzene are defined horizontally and vertically at the site.

Fuel oxygenates have not typically been detected in soil at the site.

Petroleum Hydrocarbon Distribution in Groundwater: Historical groundwater analytical data are
included in the SCM in Attachment A, and TPHg and benzene concentrations are shown on the cross
sections presented in the SCM.

Separate-phase hydrocarbons (SPH) were reported in soil borings B-1, B-5, B-6, and B-9 during the 1995
investigation. No SPH was reported during the 2000 investigation in soil boring B-19, located in the -
vicinity of B-6 and B-9, however.

Gasoline constituent concentrations are typically below detection limits in wells MW-1, MW-2, MW-3,
and MW-12, defining these constituents northeast, southeast, south, and north, respectively, of the former
USTs and dispensers. Petroleum hydrocarbon concentrations were also near or below detection limits in
the grab groundwater sample collected from boring CPT-6, drilled southwest of the site during 2007.
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Benzene, toluene, ethylbenzene, and xylenes (BTEX) concentrations are typically highest in onsite well
MW-5. During the fourth quarter 2007, groundwater from well MW-5 contained 7,500 micrograms per
liter (ug/L) benzene. Benzene concentrations in onsite wells MW-4, MW-6, MW-7, MW-8, and V-2,
located near the former USTs and along the western property boundary, ranged from 850 pg/L to 4,800
pg/L during the fourth quarter 2007. Well V-1 is screened within the clean backfill of the former UST
pit, and BTEX concentrations in this well have been low since 1997. Offsite well MW-14 contained
1,600 pg/L benzene during the fourth quarter 2007, and the shallow groundwater sample from boring
CPT-10, drilled northwest of the site during 2007 containing 1,600 pg/I. benzene, indicated BTEX is
undefined northwest of the site. Further investigation is planned.

Deeper groundwater samples were collected from depths between 31 and 37 fbg from onsite borings
CPT-1 through CPT-5, and offsite boring CPT-10. Groundwater analytical results indicate significant
attenuation of contaminant concentrations with depth. Based on this, no further vertical assessment is
warranted.

Methyl tertiary butyl ether (MTBE) has rarely been detected in site wells. Shell ceased operation of the
fuel system at the site during 1979, prior to the addition of oxygenates in their fuel. The fuel oxygenates
diisopropy! ether and tertiary butyl alcohol have been intermittently detected in groundwater at the site,
and may be indicative of a secondary source not associated with Shell’s operation of the site..

Petroleum Hydrocarbon Distribution in Soil Vapor: Historical soil vapor analytical data is included in
the SCM in Attachment A.

Soil vapor samples were collected from soil borings GP-1 through GP-10 during the 2005 investigation.
Several on- and offsite permanent soil vapor probes (VP-1 through VP-8) were subsequently installed
during 2006 and 2007. Initial soil vapor sampling conducted during May and June 2007 from the soil
probes indicated that petroleum hydrocarbon concentrations exceed applicable Environmental Screening
Levels (ESLs) in soil vapor onsite. Offsite soil vapor concentrations did not exceed applicable ESLs.
During October 2007, additional soil vapor samples were collected from the offsite soil vapor probes,
and concentrations were lower than the initial sampling, and BTEX concentrations were still below
applicable ESLs. The detection limits for TPHg in the soil vapor samples collected exceeds the
November 2007 updated ESL for a residential scenario. The residential ESL for TPHg was updated to
10,000 micrograms per cubic meter (ng/m’) from 26,000 pg/m’. Quarterly monitoring of the offsite-soil
vapor probes is currently being conducted, and additional offsite soil vapor probe installations are
planned.
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TEIR | RBCA ANALYSIS

As a Tier 1 RBCA analysis, results of chemical analysis of soil, groundwater, and soil vapor samples
were compared to published San Francisco Bay Regional Water Quality Control Board (RWQCB) ESLs
for TPHg, and BTEX. The following tables present the maximum detected gasoline constituent
concentrations in soil, and the most gasoline constituent concentrations in groundwater and soil vapor,
and RWQCB ESLs (revised November 2007) for the COCs. While no drinking water wells have been
identified in the vicinity of the site, ESLs were groundwater is a current or potential source of drinking
water where used as a conservative comparison.

Lo e Seil S _ . Groundwater .~
E ‘ ‘Shallow Soil o E_SL;{(b)‘:' Deep Soil -~ | "ESL (d) Groundwater | ESL (b)
900 Concentration(@) | | Concentration(c) | | Concentration(e) | =~
TPHg 2,100 83 18,000 83 74,000 100
Benzene 1.8 0.044 | 100 0.044 7,500 1.0
| Toluene 9.2 2.9 870 29 5,300 40
Ethylbenzene | = 91 33 370 3.3 3,000 30
Xylenes 230 23 2,000 23 20,400 23
Notes: '
(a) Concentrations in soil based on highest detections in shallow (less than 3 meters or 9.84 feet) soil samples.
(b) ESLs are Table A Shallow Soil and Groundwater ESLs (Groundwater is a current or potential source of drinking
walter).
(c) Concentrations in soil based on highest detections in deep (greater than 3 meters or 9.84 feet) soil samples.
(d) ESLs are Table C Deep Soil and Groundwater ESLs (Groundwater is a current or potential source of drinking
water). .
(e) Concentrations in groundwater based on highest detected during the fourth quarter 2007 sampling event.
Bold values exceed the ESL.
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‘Onsite Soil Vapor " Offsite Soil Vapor
.COC Concentration (a) ESLs (b) - Concentration (c) ’ ESLs (d) "
ug/m’. g ugim® ug/m’®
 TPHg 31,000,000 29,000 <24,000 10 000
Benzene 760 280 <34 84
Toluene 690 180,000 34 63,000
Ethylbenzene <690 580,000 <4.6 210,000
Xylenes <2,090 58,000 <22.6 21,000
Notes:
(a) Soil vapor concentrations based on highest detections in onsite soil vapor probes during May 2007.
(b} ESLs are Table E-2 Shallow Soil Gas Screening Levels for Evaluation of Potential Vapor Intrus:on
Concerns (volatile chemicals only) — Commercial/industrial Land Use.
(c) Concentrations in soil vapor based on highest detections in offsite soil vapor probes during October 2007.
(d) ESLs are Table E-2 Shallow Soil Gas Screening Levels for Evaluation of Potential Vapor Intrusion
Concerns (volatile chemicals only) — Residential Land Use.
Bold values exceed the ESL.

Surface Soil: The highest COC concentrations detected in soil samples were found in samples collected
in the vicinity of the former USTs, the adjacent former dispenser island, and along the western property
boundary. TPHg, and BTEX concentrations were detected above the respective residential ESLs.

Groundwater: The highest concentrations from the fourth quarter 2007 sampling event were used for the
Tier 1 RBCA analysis. TPHg and BTEX concentrations in groundwater are above the respective -
residential ESLs.

Soil Vapor: The highest onsite concentrations in soil vapor exceed the applicable commercial ESLs.
The highest offsite concentrations in soil vapor do not exceed the applicable residential ESLs. The
highest reporting limit for TPHg in offsite soil vapor samples does exceed the ESL, however.

CORRECTIVE ACTION PLAN (CAP)

Objectives
CAP cleanup objectives are based on one or more of the following criteria:
e ESLs established by the RWQCB’s RBCA guidelines;
e Site Specific Target Levels established by conducting a Tier 2 RBCA evaluation;
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e Current closure guidelines from the regulatory agencies, such as the California State Water
Resources Control Board criteria for low-risk groundwater cases; or

e Application of Best Available Technology based on remediation system operation data that
demonstrate asymptotic levels have been achieved for chemical concentrations in soil and/or
groundwater.

Soil Clean-up Levels

For the purposes of this CAP, CRA assumes that the petroleum hydrocarbons detected in soil at the site
may pose a risk to groundwater quality, human health, and/or the environment. Other than the Tier 1
RBCA evaluation, a detailed analysis of these potential risks has not yet been fully evaluated.

Although significant reductions in soil concentrations of COCs can be attained by various remedial
alternatives, attainment of the approved soil cleanup levels may prove to be technically or economically
infeasible. Thus, soil cleanup is limited to that which is technically or economically feasible.

To establish soil cleanup levels, CRA proposes using the RWQCB ESLs as the soil clean-up levels for
this site. As described above, soil samples collected in the vicinity of the former USTs, the adjacent
former dispenser island, and along the western property boundary exceed the respective ESLs for
residential exposure.

Groundwater Clean-up Levels

According to the June 1999 East Bay Plain Groundwater Basin Beneficial Use Evaluation Report for
Alameda and Contra Cost Counties, CA, groundwater in the area is an existing or probable drinking
water resource, and the basin has depths ranging from 500 to over 1,000 feet. As noted in the SCM, no
drinking water wells have been identified in the vicinity of the site, and impacted groundwater beneath
the site appears limited to the shallow water-bearing zone.
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Per the Basin Plan, however, groundwater cleanup goals will be established based on the following: - -
e Background concentrations of individual pollutants;
e Applicable water-quality objectives maximum contaminant levels (MCLs) to protect designated . -
beneficial uses of the water body for drinking water;
e Concentrations which do not pose a significant risk to human health or the environment; and

e Technologic and economic feasibility.

To establish groundwater cleanup levels, CRA proposes using the RWQCB ESLs as the clean-up levels
for this site. As described above, petroleum hydrocarbon concentrations exceed applicable ESLs in
groundwater beneath the site. C

Remedial Alternatives Discussion and Approach

The proposed remediation objectives in this CAP are based on a combination of the above criteria. The
CAP objectives are to implement the most cost-effective remedial approach to protect human health,
groundwater quality and other sensitive receptors. Given the specific site conditions, the specific CAP:
objectives are to:

e Remove hydrocarbons from the identified source areas;

e Mitigate further hydrocarbon impact to groundwater;

e Reduce potential risks to current and future site occupants;

¢ Continue the groundwater monitoring program to monitor water quality; and

e Establish a contingency plan to expedite or enhance remediation if necessary.

Remediation alternatives reviewed in this CAP address these five objectives. Once hydrocarbons are
substantially removed or hydrocarbon levels are reduced, natural attenuation processes may remediate .
any residual hydrocarbons and restore the impact area(s) to background concentrations. '

CRA evaluated several remedial alternatives to achieve site remedial objectives. Remedial alternatives
were selected to address the TPHg and BTEX components of fuel hydrocarbons. Past and recent
subsurface investigation activities indicated that elevated levels of TPHg and BTEX are present in
subsurface soils and groundwater. MTBE and oxygenate concentrations have been reported near. or
below laboratory detection limits. The remedial technologies selected for evaluation include monitored
natural attenuation, groundwater extraction, in-situ chemical oxidation, dual-phase extraction, and
excavation. Each of these alternatives are discussed below and evaluated on the basis of technical
feasibility and cost effectiveness.
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Remedial Alternatives
Monitored Natural Attenuation (MNA)

MNA consists of allowing hydrocarbons to biodegrade naturally and implementing a long-term
groundwater monitoring plan. Decreasing concentration trends are the primary indicators of natural
attenuation of hydrocarbons in groundwater. Secondary indicators such as dissolved oxygen (DO)
concentrations, oxidation-reduction potential, alkalinity, and nitrate, sulfate, and ferrous iron
concentrations are also used to evaluate the existence of and the potential for natural attenuation.

Feasibility and Cost-Effectiveness: MNA is typically a low-cost alternative if cleanup levels can be met
within an acceptable timeframe. Given the current hydrocarbon concentrations in soil and groundwater,
the timeframe to achieve cleanup levels by MNA is not reasonable.

Recommendation: CRA anticipates recommending MNA as a final remedial approach once active
remediation is complete.

Groundwater Extraction (GWE)

Groundwater extraction (GWE) has historically been the most common remedial technology applied for
groundwater restoration at service stations. Groundwater is extracted by down-well pumps and routed to
a treatment system, such as activated carbon or an air stripper. The treatment system removes gasoline
constituents from the extracted groundwater. The treated groundwater is typically discharged to the
sanitary or storm sewer after treatment. GWE can also be used as an interim or temporary remediation -
measure. This approach can be cost effective when the majority of the source material has been removed
and the extent of dissolved-phase groundwater impacts are limited. In this type of interim/temporary
application, groundwater is pumped into a batch holding tank and periodically pumped into trucks for
transportation to a treatment facility. Typically, 2 to 4 pore volumes are extracted to remove the
remaining contaminant mass in groundwater.

In addition to dissolved-phase mass removal, GWE can provide hydraulic containment of the
groundwater plume. Sufficient dewatering of the local formation can prevent contaminants from -
migrating with the natural groundwater flow. Source removal can only be achieved indirectly using
GWE, as contaminants gradually desorb from soil (and/or residual NAPL) and enter the dissolved phase.
The rate of desorption from soil is often the limiting factor for contaminant removal using GWE,
especially as concentrations decline over time, and can compromise the cost-effectiveness of GWE
before site cleanup goals are reached.
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Feasibility and Cost-Effectiveness: Design and installation of a GWE system would cost approximately
$150,000. This estimate is based on installation of 10 extraction wells, underground piping and utilities,
a remediation compound, and treatment system. The annual GWE system operational cost is estimated
at $50,000, which includes $10,000 for discharge of treated groundwater to the sanitary sewer.
Assuming 15 years of GWE operation, the total operational cost would be $750,000.

Annual groundwater monitoring is estimated at $7,500. Assuming 15 years of groundwater monitoring
during GWE system operation, and 3 years of groundwater monitoring following GWE to reach site
cleanup goals, the total cost for groundwater monitoring is $180,000. System demolition would cost
approximately $30,000, and the site closure request and well destructions would cost an estimated :
$40,000. The total estimated cost for this alternative is $1,150,000.

GWE would provide hydraulic control of dissolved-phase hydrocarbons, but would not directly or
effectively remove source material. GWE would take a significantly long time to reach the remedial
objectives, if at all.

Recommendation: Given that the primary constituents of concern are TPHg and BTEX, which are not
effectively removed by GWE when source material is still present (and when mass is tied up in relatively
low permeability soils), CRA does not recommend this remedial alternative.

In-Situ Chemical Oxidation (ISCO)

Injection of hydrogen peroxide can reduce hydrocarbon mass through in-situ chemical oxidation in two
ways. In the presence of metals that are commonly found in the subsurface, the chemical reaction known
as Fenton’s Reagent produces a hydroxyl radical that is a strong oxidizer and ultimately oxidizes
hydrocarbons to water and carbon dioxide. This reaction is strongly exothermic and results in increased
soil and groundwater temperatures when used in-situ. Additionally, after introducing the solution into
the subsurface, it also produces elevated dissolved oxygen concentrations in groundwater that can
accelerate naturally occurring hydrocarbon biodegradation. The combination of chemical hydrocarbon
oxidation within the treatment zone and enhanced biodegradation as dissolved oxygen migrates in
groundwater away from the injection area can rapidly reduce hydrocarbon mass.

One method to apply hydrogen peroxide to a well would be to use a siphon pump and allow the hydrogen
peroxide to infiltrate into the aquifer. Following the addition of the hydrogen peroxide, a slug of tap

water would be added to the well to help facilitate hydrogen peroxide infiltration into the aquifer. The
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amount of hydrogen peroxide and tap water added to each well would be based on the well diameter,
depth to groundwater, water temperature, and soil permeability. Multiple applications are usually
required. “Sentry” wells would be monitored for dissolved oxygen (DOY prior to initiating hydrogen
peroxide injection to obtain background values. Once hydrogen peroxide injection is initiated, DO levels
are monitored routinely in the treatment wells and sentry wells. Monitoring of bioparameters and
petroleum constituent concentrations is conducted to determine the effectiveness of the hydrogen
peroxide treatment.

Another method to apply hydrogen peroxide to the subsurface would be to install temporary, direct-push
probes to the desired depth intervals instead of using permanent groundwater monitoring wells. The
hydrogen peroxide can be injected into the probes using a pump to provide maximum infiltration of the
solution into the subsurface.

Feasibility and Cost-Effectiveness: Implementation of hydrogen peroxide injection at the subject site
using the direct push method would cost an estimated $60,000. This estimate is based upon installation
of 30 injection points (15 foot center spacing) and 5 observation wells. The existing monitoring wells
would also be used as observation points. Each injection point would be injected with 15 gallons of a
catalyst and 200 gallons of 10% H,O, per event. CRA estimates up to five injection events. Each -
injection event is estimated to cost $85,000. Five injection events is estimated to cost $425,000.

Groundwater monitoring is estimated to cost approximately $15,000 per year. Assuming 2.5 years of
groundwater monitoring during hydrogen peroxide injection, and 2.5 years of groundwater monitoring
following hydrogen peroxide injection to demonstrate that site cleanup goals will be met, the total cost
for groundwater monitoring is $75,000. The site closure request and well destructions would cost an
estimated $50,000. The total estimated cost for this alternative is $610,000.

The effectiveness of hydrogen peroxide injection has been demonstrated in bench-scale studies and at
various sites, but the reliability and costs for field applications remain uncertain when compared to other
technologies. Given the soil heterogeneities at this site, which include very low permeable soils, it not
likely that hydrogen peroxide could be effectively dispersed in the subsurface (hence the estimated 30
injection points, which may be an underestimate). .

Recommendation: With the uncertainties regarding potential effectiveness and total overall cost, CRA
does not recommend this remedial alternative.
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Dual-Phase Extraction (DPE)

DPE is the process of applying high vacuum through an airtight well seal to simultaneously extract soil
vapors from the vadose zone and groundwater from the saturated zone. The vacuum created by DPE can
increase the groundwater yield from wells completed in low permeability formations. In addition,
residual TPHg and BTEX in soil within the influence of the vacuum may be removed in the vapor phase.
Groundwater extraction may provide hydraulic control of the hydrocarbon plume and reduce contaminant
migration. Furthermore, extended dewatering of the saturated zone combined with vapor extraction can
remediate residual hydrocarbons in the source area.

A positive displacement blower or liquid-ring pump may be used to create the higher vacuum needed to
extract groundwater and soil vapors simultaneously. Alternatively, a submersible groundwater pump can
be used to extract groundwater, while a blower or liquid-ring pump is used solely to extract soil vapors.
The extraction device is supplemented with a soil vapor treatment (oxidizer or carbon adsorption)
system. Extracted groundwater can be treated and discharged to the local sanitary sewer or storm drain
with the appropriate authorization or off-hauled to a disposal facility.

Feasibility and Cost-Effectiveness: CRA conducted a DPE pilot test in date, which concluded that DPE
is not technically feasible for the site conditions. Vacuum short-circuiting to the higher permeable soils
occurred and the lower permeable soils did not yield sufficient air flow (<10 cubic feet per minute).
Since DPE has been deemed infeasible, costing for implementation of DPE is not included.

Recommendation: DPE is not technically feasible for the site-specific hydrogeology; therefore, it is not
recommended. DPE was included in this CAP to document the previous consideration of this remedial
alternative.

Excavation

During excavation, contaminated soil is removed and transported to permitted off-site treatment and/or
disposal facilities. In some cases, pre-treatment (via aeration, aboveground SVE, incineration, etc) of the
contaminated media may be required in order to meet land disposal restrictions. Although excavation
and off-site disposal alleviates the contaminant problem at the site, it does not treat the contaminant. The
type of contaminant and its concentration level will impact off-site disposal requirements.. The disposal
of hazardous wastes is governed by the Resource Conservation and Recovery Act (RCRA) (40CFR Parts
261-265), and the U.S. Department of Transportation regulates the transport of hazardous materials (49
CFR Parts 172-179, 49 CFR Part 1387, and DOT-E 8876). Hazardous wastes must be treated to meet
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either RCRA or non-RCRA treatment standards prior to land disposal. Transport and dxsposal of non-
hazardous or special wastes are regulated by applicable California regulations.

Standard earth moving equipment (backhoes, bobcats, loaders, etc.) is typically utilized for excavation.
Depending on available space, this range of equipment can excavate to a depth of approximately 20 feet.
Larger earth moving equipment (excavators) can excavate slightly deeper. Entry into excavations deeper
than 5 feet requires shoring per OSHA regulations. Deep excavations may require shoring to prevent
collapse of the sidewalls and to prevent damage or undermining of neighboring structures, utilities,
sidewalks, etc. Additionally, dewatering of the excavated area may be required depending on the
groundwater elevation and recharge rates. The extent of excavation is typically estimated in advance
using available soil boring data, but is ultimately directed by field personnel using field monitoring
equipment such as a photo-ionization detector to screen soils by measurement of soil headspace vapor
concentrations. Soil samples are collected for chemical analysis to confirm that the excavation limits are
sufficient to meet soil cleanup levels.

Feasibility and Cost-Effectiveness: Implementation of excavation to a depth of 20 feet thoughout much
of the western and west-central portion of the subject site is estimated to cost $447,500. This estimate is
based upon a 4-week period to complete excavation and restoration of the target area. The impacted soil
is assumed to be non-hazardous waste. The estimated limits of feasible excavation are depicted in Figure
2, which equates approximately to 2,000 cubic yards or 3,000 tons. This cost includes engineering,
permitting, monitoring well destruction and replacement, shoring, excavating, dewatering, stockpiling,
profiling the soil for disposal, confirmatory sampling and analyses, loading, off-hauling, disposal,
backfilling and compaction, site restoration, and project management and reporting.

The auto repair service would have to be closed during excavation activities, and the estimated costs of
lost business are not known. The cost estimate does include well destruction and replacement since
groundwater monitoring is assumed to be necessary following excavation. Groundwater monitoring is
estimated to cost approximately $7,500 per year, and would likely be necessary for 5 years at this site
following excavation (mostly for off-site/downgradient groundwater monitoring). The closure request
and well destructions are estimated to cost $20,000. The total cost for this alternative is estimated to be
$505,000.

Recommendation: Through investigation and remediation activities to date, it has become apparent that
there is remaining source material at this site that continues to leach into groundwater. Given the soil
types and heterogeneities, excavation appears to be the only viable remedial alternative for reaching the
site cleanup goals within a reasonable time. The table below presents a side-by-side comparison of the
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remedial alternatives evaluated in this CAP. Excavation is the most cost-effective option. Therefore,

CRA recommends implementing excavation at this site.

MNA

Remedial Alternative GWE ISCO DPE Excavatlon
Feasibi'l_itiy__‘ Moderate | Moderate | Moderate Poor “Good
g ffectiveoees’»- Zy Poor Poor Unknown/ | Poor Good
Poor

Pilot Test Cost , NA NA NA NA " NA
De51gn/Penmt/Install Cost NA $150,000 $60,000 NA $447,500
Operat10nal Duratlon NA 15 years | 5 events NA " NA-
Average Annual/Event NA $50,000 $85,000 NA NA
Operatlonal Cost L
Total Operational Cost I NA $750,000 | $425,000 | NA T NA
“Annual Groundwater $7,500 $10,000 $15,000 NA $7,500
Momtormg Cost o
Post-Remedlatlon : NA 3 years 2.5 years NA '5 years

k Groundwater Momtormg o

Duratlon = o ‘

Total Groundwater : - >50 yrs 18 years 5 years NA 5 years
Momtormg Duratlon :
Total Groundwater $3$8$8$ [ $180,000 | $75,000 NA $37,500
Momtormg Cost ‘
‘System Demo. : NA $30,000 NA NA NA
Closure Request/W ell $30,000 $40,000 $50,000 NA $20,000
Destruct1ons '

Total Cost >$405,000 | $1,150,000 | $610,000 NA $505,000
Recommended | I R -oX
Alternative

RECOMMENDATIONS

Based on the remedial objectives for this site, CRA recommends implementing excavation to protect

future, potential receptors. Following excavation, CRA also recommends installation of a simple bio-
sparge curtain to assist biodegradation of the downgradient dissolved-phase hydrocarbon plume. The
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bio-sparge curtain would consist of a series on injection wells targeting the more permeable native soils
at approximately 15 fbg, which is the most-likely migration pathway for dissolved-phase impacts. A
standard air compressor would deliver air to these injection points. If ACHCSA agrees with this
recommendation, then CRA will submit a Remedial Action Plan for the proposed work.

CLOSING

If you have any questions regarding the contents of this document, please call Jacquelyn L. England at
(707) 933-2370.

Sincerely,
Conestoga-Rovers & Associates

Jacquelyn L. England
Project Manager

Daniel N. Lescure, P.E.

Figures: 1 - Vicinity Map
2 - Proposed Excavation Limits

Attachment: A - Site Conceptual Model

cc:  Denis Brown, Shell Qil Products US
Rodney & Janet Kwan, property owners of subject site
Monique Oates, property owner at 670 27™ Street in Oakland
Scott Merillat, property owner at 664 27™ Street in Oakland

I\Sonoma.Shell\Oakland 2703 Martin Luther King Jr Way\REPORTS\2008 SCM and FSCAP\Final SCM FSCAP.doc

Conestoga-Rovers & Associates (CRA) prepared this document for use by our client and appropriate regulatory agencies. It is
based partially on information available to CRA from outside sources and/or in the public domain, and partially on information
supplied by CRA and its subcontractors. CRA makes no warranty or guarantee, expressed or implied, included or intended in
this document, with respect to the accuracy of information obtained from these outside sources or the public domain, or any
conclusions or recommendations based on information that was not independently verified by CRA. This document represents
the best professional judgment of CRA. None of the work performed hereunder constitutes or shall be represented as a legal
opinion of any kind or nature.

240781 15

Worldwide Engineering, Environmental, Construction, and IT Services




Former Shell Service Station Vicin