From: Roe, Dilan, Env. Health

To: "Wager, Janet J"
Cc: Drogos, Donna, Env. Health
Subject: RE: Arcadis Follow-up Discussion, BP #11133, Case No. RO0000403
Date: Monday, September 10, 2012 8:44:00 AM
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Hi Janet:

Thanks for the list of your sites. | have attached a revised evaluation for BP Station #11133. The
previous version that | sent on Friday had the wrong checkbox marked for General Criteria e.

Regards,

Dilan Roe, P.E.

Hazardous Materials Specialist
Alameda County Environmental Health
1131 Harbor Bay Parkway

Alameda, CA 94502

510.567.6767; Ext. 36767

QIC: 30440

dilan.roe@acgov.org

PDF copies of case files can be reviewed/downloaded at:
http://www.acgov.org/aceh/lop/ust.htm

From: Wager, Janet J [mailto:Janet.Wager@bp.com]

Sent: Monday, September 10, 2012 7:45 AM

To: Roe, Dilan, Env. Health

Subject: RE: Arcadis Follow-up Discussion, BP #11133, Case No. RO0000403

Thanks Dilan. BP appreciates the feedback and your and Donna’s time to meet. As discussed in the
meeting, below is a list of the sites in Alameda County that are managed by Arcadis. Hopefully,
knowing this can make it a little easier for you to distinguish the Arcadis sites and John
Skance/Shannon Couch sites.

| have a meeting scheduled with Arcadis today to bring them into the loop on the issues and items
we discussed. Following that meeting, | would expect that they will be contacting you soon to
schedule a face-2-face with you and begin next steps.


mailto:Janet.Wager@bp.com
mailto:donna.drogos@acgov.org
file:////c/dilan.roe@acgov.org
http://www.acgov.org/aceh/lop/ust.htm

ATTACHMENT 1

ALAMEDA COUNTY ENVIRONMENTAL HEALTH’S EVALUATION OF COMPLIANCE WITH STATE

WATER BOARD POLICIES AND STATE LAW

Agency Name : Alameda County Environmental Health
Local Oversight Program

Date: 08/29/2012

Case Worker: Dilan Roe Fuel Leak Case No: RO0000403
Site Name: BP Station #11133 GeoTracker Global ID: T0600100210
Site Address: 2220 98" Avenue, Oakland, CA 94603 USTCF Claim No: 5502

[ 1 PASS [X] FAIL

The site does not comply with the requirements of the Low-Threat Underground Storage Tank

Case Closure Policy (LTCP) as described below.!

General Criteria
General criteria that must be satisfied by all candidate sites:

a. Is the unauthorized release located within the service area of a

public water system? DJ Yes [1No [INALJUND
b. Does the unauthorized release consist only of petroleum? X Yes [] No [ NA [J UND
c. Has the unauthorized (“primary”) release from the UST system
been stopped? D] Yes [1No [JNALJUND
d. Has free product been removed to the maximum extent
practicable? [J Yes [ No [J NA [X] UND
e. Has a conceptual site model that assesses the nature, extent,
and mobility of the release been developed? [1'Yes I No [ NA LJUND
f. Has secondary source been removed to the extent practicable? ] Yes []1 No [J NA X UND
g. Has soil or groundwater been tested for MTBE and results
reported in accordance with Health and Safety Code Section X Yes [] No [ NA [J UND
25296.157?
h. Does nuisance as defined by Water Code section 13050 exist
at the site? [J Yes [] No [J NA [<X] UND
Are there unigue site attributes or site-specific conditions that
demonstrably increase the risk associated with residual petroleum X Yes [ ] No [] NA []J UND

constituents?






ATTACHMENT 1
ALAMEDA COUNTY ENVIRONMENTAL HEALTH’S EVALUATION OF COMPLIANCE WITH STATE
WATER BOARD POLICIES AND STATE LAW

BP Station #11133

Media-Specific Criteria
Candidate sites must satisfy all three of the media-specific criteria (i.e., Groundwater, Petroleum Vapor
Intrusion to Indoor Air, and Direct Contact and Outdoor Air Exposure):

1. Groundwater: To satisfy the media-specific criteria for groundwater, the contaminant plume that
exceeds water quality objectives must be stable or decreasing in areal extent, and meet all of the
additional characteristics of one of the five classes of sites:

Is the contaminant plume that exceeds water quality objectives
stable or decreasing in areal extent? [JYes [1No [JNADJUND

Does the contaminant plume that exceeds water quality objectives
meet all of the additional characteristics of one of the five classes of
sites? ] Yes [] No [ NA X UND

If YES, check applicable class: []1[12[13[]4[]5

For sites with releases that have not affected groundwater, do
mobile constituents (leachate, vapors, or light non-aqueous phase

liquids) contain sufficient mobile constituents to cause groundwater [ 'ves L]No DI NA L] UND
to exceed the groundwater criteria?

2. Petroleum Vapor Intrusion to Indoor Air: The site is considered low-threat for vapor intrusion to indoor
air if site-specific conditions satisfy all of the characteristics of one of the three classes of sites (a
through c) or if the exception for active commercial fueling facilities applies.

Is the site an active commercial petroleum fueling facility?
Exception: Satisfaction of the media-specific criteria for petroleum
vapor intrusion to indoor air is not required at active commercial

petroleum fueling facilities, except in cases where release [ Yes DI No [INALJUND
characteristics can be reasonably believed to pose an unacceptable
health risk.

a. Do site-specific conditions at the release site satisfy all of
the applicable characteristics and criteria of scenarios 1
through 3 or all of the applicable characteristics and

L . Y N NA ND
criteria of scenario 4? [JvesDINo[] Lu

If YES, check applicable scenarios: []1[]2[]3[]4

b. Has a site-specific risk assessment for the vapor intrusion
pathway been conducted and demonstrates that human
health is protected to the satisfaction of the regulatory [1'Yes DI No [JNALJUND
agency?

c. As aresult of controlling exposure through the use of
mitigation measures or through the use of institutional or
engineering controls, has the regulatory agency
determined that petroleum vapors migrating from soil or [1'ves L1 No DI NA LJUND
groundwater will have no significant risk of adversely
affecting human health?






ATTACHMENT 1
ALAMEDA COUNTY ENVIRONMENTAL HEALTH’S EVALUATION OF COMPLIANCE WITH STATE
WATER BOARD POLICIES AND STATE LAW

BP Station #11133

Media-Specific Criteria (continued)
Candidate sites must satisfy all three of the media-specific criteria (i.e., Groundwater, Petroleum Vapor
Intrusion to Indoor Air, and Direct Contact and Outdoor Air Exposure):

3. Direct Contact and Outdoor Air Exposure:
The site is considered low-threat for direct contact and outdoor air exposure if site-specific conditions
satisfy one of the three classes of sites (a through c).

a. Are maximum concentrations of petroleum constituents in O O O X
soil less than or equal to those listed in Table 1 for the Yes LINo[ | NALJUND
specified depth below ground surface (bgs)?

b. Are maximum concentrations of petroleum constituents in
soil less than levels that a site specific risk assessment
demonstrates will have no significant risk of adversely
affecting human health?

] Yes [] No ] NA [X] UND

c. As aresult of controlling exposure through the use of
mitigation measures or through the use of institutional or [ es LI No X]NA L] UND
engineering controls, has the regulatory agency
determined that the concentrations of petroleum
constituents in soil will have no significant risk of
adversely affecting human health?

Notes:

This site does not comply with the State Water Resources Control Board (SWRCB) policies and state law. Section
25296.10 of the Health and Safety Code requires that sites be cleaned up to protect human health, safety, and the
environment. The current site conceptual model based on information contained in the case file databases (Alameda
County Environmental Health ftp site and SWRCB GeoTracker website), is not adequate to determine that residual
petroleum constituents at the site do not pose a significant risk to human health, safety, or the environment. See
Attachment 2 for details.

UND- Undetermined due to incomplete site characterization and/or site conceptual model (e.g., changing site
conditions not evaluated, trends in groundwater and vapor concentrations not clear, preferential pathways not
adequately evaluated, current well survey not complete, groundwater flow direction and gradients not adequately
evaluated, unable to judge limits of extent and stability of groundwater and soil vapor plumes due to quality problems
with data collected from monitoring well network, unable to assess the impact of groundwater and soil vapor plumes
on adjacent properties, misrepresentation of data, use of outdated protocols for vapor intrusion risk evaluation, etc.).
See Attachment 2 for details.






ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

Agency Name : Alameda County Environmental Health

Local Oversight Program Date: 08/29/2012

Case Worker: Dilan Roe Fuel Leak Case No: RO0000403
Site Name: BP Station #11133 GeoTracker Global ID: T0600100210
Site Address: 2220 98™ Avenue, Oakland, CA 94603 USTCF Claim No: 5502

[ 1 PASS [X] FAIL

The site does not comply with the requirements of the Low-Threat Underground Storage Tank Case
Closure Policy (LTCP) as described below."

General Criteria a: The unauthorized release is located within the service area of a public water system.

The policy is limited to areas with available public water systems to reduce the likelihood that new wells in
developing areas will be inadvertently impacted by residual petroleum in groundwater.

Although the site is located within the service area of East Bay Municipal Utility District, a well search conducted in
October 2004 located 11 domestic wells, seven irrigation wells, and one industrial well within a one-mile radius of
the site. No wells were identified within a 2,000 foot radius of the site, however the complexity of the site
hydrogeology (see General Criteria e below) and the possible influence of pumping of wells with respect to
apparent changes in groundwater flow direction have not been addressed. A current Department of Water well
search should be conducted, and potentially a backyard survey of wells in the area to rule out the possibility of
impacts to or influence of nearby wells.

General Criteriab: The unauthorized release consists only of petroleum.

The unauthorized release consists of petroleum hydrocarbons originating from gasoline underground storage tanks
(USTs).

General Criteria c: The unauthorized (“primary”) release from the UST system has been stopped.

In 1987, three single-walled steel gasoline USTs (one 10,000-gallon, one 8,000-gallon, and one 5,000-gallon) were
removed from the southwestern portion of the site and replaced with three double-walled fiberglass unleaded
gasoline USTs (two 10,000-gallon and one 12,000-gallon). In 1998, the UST system including tanks, pipes, and
dispensers were permanently removed from the site.

General Criteria d: Free product has been removed to the maximum extent practicable.

Free product has been historically detected in wells MW-1 and RW-1 at maximum thicknesses exceeding 3 feet in
MW-1 and 1.6 feet in RW-1 (see Tables 1 and 2). Although free product has been removed by several techniques
including passive floating product removal systems and bailing in MW-1 and RW-1, and operation of a soil vapor
extraction (SVE) system and groundwater extraction and treatment (GWET) system, it is not clear from the data
presented in the case files whether free product remains at the site or whether it has been removed to the
maximum extent practicable.

ACEH is concerned about misrepresentation of data by Atlantic Richfield Company (ARCO), ARCADIS,
and Broadbent and Associates, lack of evaluation of data contained in historical reports, and the validity
of conclusions presented about free product in the November 30, 2011 Case Closure Summary Report
prepared by ARCADIS on behalf of ARCO, and the October 4, 2011 Second Five Year Review Report
prepared by the SWRCB Underground Storage Tank Cleanup (USTCF) staff.

2012-08-29 | Page 1 of 16






ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria d: Free product has been removed to the maximum extent practicable (continued).

Our concerns include the following:

Submerged Wells. All of the site wells with the exception of vapor extraction wells VEW-6 and
VEW-7 have been submerged during 6 percent to 80 percent of monitoring events conducted at
the site, thereby making data about free product in the wells suspect (see Table 3 for well
construction details and Table 4 for submerged condition statistics). If the water table rises above
the top of the well screen, it is not possible to use the well for detection of light non-agqueous
phase liquids (LNAPLs). Therefore, reliance on data collected from of a submerged well may
provide a false indication of the absence of LNAPL. Although ARCADIS presents hydrographs for
select wells (AW-1, AW-2, AW-3, AW-4, AW-5, AW-6, AW-8, MW-1, MW-3) in the Case Closure
Summary Report which show the submerged condition of the wells, no evaluation or discussion
regarding the submerged wells and the effect on data quality has been conducted or even
mentioned. Additionally, hydrographs for groundwater monitoring wells MW-2 and AW-9,
remediation and pilot test wells RW-1, IW-1, IW-2, IW-3, and OW-1, and soil vapor extraction
wells VW-1 through VW-3, and VEW-4 through VEW-9 were not presented nor were the
submerged conditions in these wells evaluated.

Preferential Pathways. The depth to water in vapor extraction wells VW-2 and VW-3 has ranged
between 0.25 to 6.06 feet below ground surface (bgs) during all monitoring events in which water
levels were measured (i.e., from 2008 to 2011). These wells are adjacent to a sanitary sewer line
that runs beneath the site at approximately the same depths and are within the estimated limits of
free product and capillary fringe residual hydrocarbon footprint prepared by RESNA and
presented in the Remedial Action Plan for the site in 1993. Although this sanitary sewer line was
identified in a utility survey conducted in 2005 by URS, there is no evaluation of its potential to act
as a preferential pathway in the case files.

Data Misrepresentation/Omission. Free product thicknesses are falsely reported as 0.00 feet or
omitted (i.e., reported as not analyzed, applicable, measured, or available) in groundwater
monitoring reports prepared by Broadbent and Associates on behalf of ARCADIS (see Table 1
and 2). Free product data was also omitted from summary tables contained in reports prepared
by other consultants (i.e., free product observed in well RW-1 at a thickness of 1.6 feet
subsequent to the shutdown of the SVE and GWET systems in 1998 was reported in the 2m
quarter 1999 groundwater monitoring report, however reference to the measurement was omitted
from subsequent monitoring reports).

Product Removal Data. Free product was removed from wells MW-1 and RW-1 from 1993 until
2001 (see Table 1 and Table 2). Product removal data often conflicts with reported free product
thickness data measured in wells during monitoring events (e.g., free product thickness reported
as zero in summary tables are made without reference to product removal occurring immediately
prior to well monitoring).

Free Product Measurement. ARCADIS states that 0.70 gallons of free product were removed
from well MW-1 between 1993 and 1996, and measureable free product has not been observed
at this well since 1998; and approximately 161 gallons of free product were removed from well
RW-1 between 1993 and 2001, and measurable free product has not been observed at this well
since 2001. A review of the data presented in Table 1 and Table 2, indicates that “sheen” and/or
“heavy sheen” has been observed repeatedly in monitoring wells MW-1and RW-1 since 1998 and

2012-08-29 | Page 2 of 16






ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria d: Free product has been removed to the maximum extent practicable
(continued).

2001, with the most recent observations occurring in March 2010.During this event the wells were
under submerged conditions and thus an observation of sheen may be indicative of the bottom of
the column of free product in the wells. Additionally, although sheen was not observed in the
subsequent monitoring events conducted in 2010 and 2011 in wells MW-1 and RW-1, a review of
the data presented in Table 1 and Table 2 indicates MW-1 was under submerged conditions in 1
out of the 4 events, and well RW-1 was submerged during 3 out of the 5 events. As discussed
above, submerged wells may provide a false indication of the absence of LNAPL in a well. This
data has not been evaluated.

e Corrective Action Effectiveness. No evaluation has been presented regarding the success or
infeasibility of corrective actions implemented at the site, including presentation of valid long-term
monitoring data (as discussed above and in General Criteria e below) to demonstrate that
concentrations have not rebounded following the cessation of corrective action. For example,
although the GWET and SVE systems were reportedly successful at removing approximately
13,495 pounds of total petroleum hydrocarbons as gasoline (TPH-g) vapors and 345 pounds of
dissolved TPH-g from groundwater, no assessment was found in the case files regarding the
subsequent observation of 1.6 feet of free product in recovery well RW-1 two months after the
system was shutdown. Additionally, due to the observation of sheen in wells MW-1 and RW-1 in
March 2010 and the submerged conditions of the monitoring wells (including the SVE wells) as
discussed above, it is not clear whether corrective actions implemented at the site have removed
free product to the maximum extent possible or resulted in abatement of free product migration.

General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the release
has been developed.

In the Case Closure Summary Report, ARCADIS contends that case closure is warranted for the site based on the
following:
e The site has been adequately characterized through regular groundwater monitoring and various
soil and/or soil vapor sampling events.

e Petroleum hydrocarbon sources and residual hydrocarbons in site soil have been removed as
evidenced by the most recent site analytical data, and the absence of high concentrations of
constituents of concern (COCs) observed in soil and groundwater suggests that residual
hydrocarbons in soil have been removed via previous remedial activities and through natural
attenuation. COCs in site soil were either non-detect or detected at very low concentrations below
their respective environmental screening levels (ESLs), with the exception of methyl tertiary butyl
ether (MTBE) which was detected slightly above the applicable ESL.

e COCs in site groundwater have exhibited decreasing trends and this trend is expected to
continue. Review of historical groundwater data indicates that concentrations of these analytes

have declined and this trend is expected to continue.

e Active remediation was conducted at the site between 1994 and 1998.
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the
release has been developed (continued).

e The plume is not migrating offsite as evidence by the non-detect or low detected COC
concentrations in downgradient monitoring wells.

e No sensitive receptors are likely to be impacted, including surface water bodies, municipal wells,
and drinking water sources.

e The site presents no significant risk to human health and the environment.

e Groundwater collected during the third quarter 2011 sampling event generally indicate that COCs
in site wells are either non-detect or detected at concentrations below their respective ESLs.
Exceptions included low levels of TPH-g in MW-1, AW-1, and RW-1; benzene in AW-1 and AW-4;
MTBE in AW-1 and AW-6; and ethylbenzene and tert butyl alcohol (TBA) in AW-1.

Based on our review of the case files, these assertions are not supported by a conceptual site model (CSM).
Although components of a CSM have been presented in pieces in historical reports, significant data gaps exist and
include an accurate geologic and hydrogeologic assessment, identified stratigraphic and manmade migration
pathways, delineation of the lateral and vertical extent of contamination in all affected media, an adequate
assessment of vapor intrusion pathways, an evaluation of the effectiveness of corrective actions implemented at
the site, and an evaluation of whether any site contamination is present in locations that have the potential to pose
nuisance conditions during common or reasonably expected activities. A summary of identified data gaps is
presented below and in subsequent General and Media Specific Criteria sections.

Plume Delineation and Stability. The horizontal and vertical extent of the plume has not been
adequately defined. ARCADIS presents plots of decreasing concentrations in select wells to
demonstrate plume stability. However, while data presented in these plots generally show
decreasing trends in concentrations of COCs in the wells, ACEH is concerned that the data has
not been adequately been validated and therefore the analysis is not sufficient. Plume stability
must be demonstrated using a technical analysis that considers the following factors that can
affect data quality.

» Well Placement within the Plume. ACEH has concerns regarding the effectiveness of the
remediation and monitoring well network at the site. A total of 26 wells have been installed in the
vicinity of the site, including 12 groundwater monitoring wells (MW-1 through MW-3, and AW-1
through AW-9), one groundwater extraction well (RW-1), nine vapor extraction wells (VW-1
through VM-3, and VEW-4 through VEW-9), three pilot study injection wells (IW-1 through IW-3),
and one pilot study observation well (OW-1). Details of the well locations and construction are
provided in Table 3. Although a similar table is provided in Section IB in the USTCF’s Second Five
Year Review Summary Report, the table contains errors and omits information pertinent to the
evaluation of effectiveness of the remediation wells, and the monitoring well network to provide
reliable measurements of chemical parameters and hydraulic head at each monitoring point (i.e.,
well type, installation date, screen interval and length, and type of geologic formations the wells
are screened across). No such table is presented in Case Closure Summary report prepared by
ARCADIS.
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the release
has been developed (continued).

» Submerged Groundwater Monitoring Wells. Historical depth to water
measurements in the sites 13 groundwater monitoring wells indicate that the wells
have been under submerged conditions during 6 percent to 80 percent of monitoring
events conducted (see Table 4). Six of the wells, including three on-site wells (MW-2,
AW-5, and AW-6), and three off-site wells (AW-2, AW-7, and AW-8), have been
submerged during more than 50 percent of monitoring events. As previously
discussed, conclusions regarding the absence of free product based on observation
collected from submerged wells may be misleading.

» Groundwater Flow Directions. In the 2005 Soil and Water investigation Report,
URS presents groundwater flow direction data between July 1992 and July 2005.
Based on this data URS reports that groundwater flow directions in the western and
eastern sections of the site have predominantly been easterly and westerly,
respectively, converging to a generally northwest-southeast trending potentiometric
depression or trough across the center of the site, with groundwater flow direction
along the axis of the trough generally to the east and southeast, which represents the
overall predominant groundwater flow direction at the site. In the Case Closure
Summary Report, ARCADIS states that the groundwater flow direction has been
highly variable, but is predominantly from the east to the west. ARCADIS provides a
summary of historical groundwater flow directions and gradients from which they
base their conclusions, however, as seen in the data presented in Table 5, ARCADIS
presents groundwater flow directions and gradient data for 2006 through 2011, and
omits data from 1989 to 2006 that is pertinent to understanding contaminant
transport at the site. The missing data, included by ACEH in Table 5, shows that
groundwater at the site has been characterized as westerly, easterly, northeasterly,
southerly, southeasterly, southwesterly, radially inwards towards the site, and radially
outward from the site. The historic groundwater elevation contour maps demonstrate
the widely variable interpretation of hydraulic head from water level measurements
and the resultant conclusions about site hydrogeology and groundwater flow
directions. Upon examination of the groundwater contour maps, it can be seen that
the variability in reported groundwater flow direction has been due to use of different
wells to generate the contour lines. Reported reasons for not using data from all
monitoring wells include “anomalous” water levels, use of off-site wells only due to
the complex hydrogeology beneath the site, free product in wells, well inaccessibility
due to parked cars, and the inability to locate off-site well AW-7. Based on our
review, characterization of data as “anomalous” has been used to exclude data that
has been consistent over time, without adequate justification for doing so. ACEH is
concerned that the reported “anomalous” data has never been investigated and that
the site hydrogeology and potential anthropogenic influences in hydraulic conditions
(e.g., leaking sewer/storm drain/water lines, groundwater pumping from nearby water
supply and remediation wells) has not been adequately characterized.

» Groundwater Levels. Depth to groundwater in the on-site monitoring wells has
historically varied by up to 14 feet across the site during a single monitoring event.
Groundwater elevations at the site have exhibited an increasing trend since
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the release
has been developed (continued).

monitoring began in the late 1980’s. Water level measurements in select site wells
have been consistently and inappropriately labeled as “anomalous” data. Rather than
investigating hypothesis for the rising trends over time and large deltas seen in water
level measurements across the site during the same monitoring event, the site has
been largely characterized as having “complex hydrogeology”. Our review of the case
files reveals two conflicting hypothesis:

v' The first hypothesis surmises that there are two separated, shallow water-
bearing zones underlying the site, based on the relatively high water
levels observed in MW-1 through MW-3 as compared to the lower levels
observed in the other wells (a delta of ranging from 7 to 14 feet across a
short distance).

v' The second hypothesis, presented in the Remedial Action Plan prepared
in 1993, surmises that shallow groundwater underlying the site to the
depth explored occurs in one hydraulically connected water-table aquifer,
and that the apparently “anomalous” water levels observed in wells MW-1
through MW-3 are the result of external circumstances unrelated to
natural hydrogeologic conditions (e.g., leakage from a water line or sewer
along Bancroft Avenue, or perching of groundwater in the tank cavity).

Based on our review of water level measurements, site maps showing the locations
of underground utilities, and boring and monitoring well logs, each of these
hypothesis are plausible, have not been validated, and warrant further investigation.

» Sample Biases and Cross Contamination. ACEH has concerns related to potential
sample biases due to the construction of the wells and subsurface conditions at the
well locations. These concerns include:

v' Long-Screen Monitoring Wells. All of the wells at the site can be classified as
conventional single interval long-screened monitoring wells screened across
multiple geologic formations (see Table 3). Water samples collected from these
types of monitoring wells are actually blended or composite samples of
groundwater within the vertical interval of the aquifer screened by the wells. If the
dissolved contaminants are stratified within the aquifer, compositing in long
screen wells during sampling results in underestimation of the maximum
concentrations present in the aquifer. By using results obtained from composite
samples, the risk to the downgradient receptors may be underestimated, including
the risk posed to vapor receptors. Additionally, borehole flow and transport of
contaminants in long-screen wells may contaminate parts of the aquifer that would
not otherwise become contaminated in the absence of a long-screen well.
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria e: A conceptual site model that assesses the nature, extent, and mobility
of the release has been developed (continued).

v" Local Vertical Flow Systems. As discussed previously, the reasons for the
observed variations in hydraulic head in monitoring wells across the site
has not been adequately evaluated and may be due to vertical gradients.
Installation of a monitoring well may set up a local vertical flow system
because of the natural vertical gradient at the well location. The well can
act as a “short circuit” along this gradient, with the resulting flow in the
wellbore often of significant magnitude to compromise the integrity of any
samples collected from the well. Therefore samples could yield biased
and misleading data concerning solute concentration, source location,
and plume geometry.

v' Groundwater Recharge. A review of historic groundwater elevation
contour maps indicates areas of localized mounding. Groundwater
recharge at a site could create a layer of clean water atop a deeper
dissolved contaminant plume. The layer of clean water may constitute an
effective diffusion barrier that impedes the upward migration of volatile
contaminants from the dissolved plume.

Remediation System Design. The GWET and SVE system operated intermittently from 1994
until 1998. The system was initially connected to eight vapor extraction wells (VEW-1 through
VEW-8) and one groundwater extraction well (RW-1). Although no boring logs or details of the
monitoring well construction for the SVE wells were found in the case files, the total depths and
screen intervals of the wells are inferred to be 20 feet below ground surface (bgs), and 5 to 20 feet
bgs, respectively, based on the work plan for well installation. Off-site well VEW-9 was installed
and connected to the SVE and GWET system in April 1996. This well is screened from 6 to 20 feet
bgs. Water level measurements taken in 2008 through 2011 indicate that many of these well are
submerged. Although the SVE and GWET systems were reportedly successful at removing
approximately 13,495 pounds of TPH-g vapors and 345 pounds of dissolved TPH-g from
groundwater, no assessment was found in the case files regarding the impacts of the submerged
wells on the effectiveness of the SVE system or the subsequent observation of 1.6 feet of free
product in recovery well RW-1 two months after the system was shutdown. Effective remediation
systems can be designed only if the concentration and distribution of the contaminants are
accurately defined.

Preferential Pathway Study. ACEH is concerned given the uncertainty in the hydrogeology at the
site and rising groundwater elevation trends, that the subsurface utilities have not been adequately
investigated as discussed below:

» During a preferential pathway study conducted in July 2005, URS measured
depth to water and collected groundwater samples, from three soil vapor
extraction wells (VEW-4, VEW-5, and VEW-8) located in the vicinity of the
sanitary sewer line (running beneath the north and northwestern section of the
site at approximately 6.5 to 7 feet bgs) to assess the potential for the sewer line to
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the
release has been developed (continued).

act as a preferential pathway for contaminant migration. At the time of
measurement in July 2005, the depth to water in wells VEW-4, VEW-5, and VEW-
8 was 14.04 feet bgs, greater than 20 feet bgs, and 16.10 feet bgs, respectively.
Analytical results from groundwater samples collected from wells with water
(VEW-4 and VEW-8) reported concentrations of total petroleum hydrocarbons as
gasoline (TPHg) and benzene, toluene, ethylbenzene, and xylenes (BTEX) in well
VEW-4 at concentrations of 680 micrograms per liter (ug/L), 41 ug/L, 24 ug/L, 20
ug/L, and 67 pg/L, respectively. No analytes were detected above laboratory
reporting limits in well VEW-8. Based on this data it was concluded that the sewer
line in the north and northwestern section of the site did not act as a preferential
pathway for contaminant migration. However, given the rising groundwater
elevations at the site, ACEH is concerned that this potential pathway has not been
adequately evaluated.

» Although other underground utilities were identified beneath and adjacent to the
site, no investigation activities were conducted in their vicinity to evaluate the
potential for the utility trenches to serves as preferential pathways for contaminant
migration. As previously discussed, our review of the case files indicates the
depth to water in vapor extraction wells VW-2 and VW-3 has ranged between 0.25
to 6.06 feet bgs during all monitoring events in which water levels were measured
(i.e., from 2008 to 2011). These wells are adjacent to a sanitary sewer line that
runs beneath the southeastern portion of the site near the UST pit at
approximately the same depths as the other sewer line bisecting the site and are
within the estimated limits of free product and capillary fringe residual
hydrocarbons prepared by RESNA and presented in the Remedial Action Plan for
the site. Although this sanitary sewer line was identified in a utility survey
conducted in 2005, there is no evaluation of it acting as a preferential pathway in
the case files.

e Analytical Detection Limits. A review of site data indicates that analytical reporting limits have
been higher than the corresponding environmental screening levels (ESLs) presented in the
revised May 2008 Screening for Environmental Concerns at Sites with Contaminated Soil and
Groundwater guidelines (RWQCB, 2008) for some of the COCs and thus reports of non-detects
are incorrect. For example, the reporting limits for 1,2-DCA consistently exceed the ESLs and
therefore claims that this COC is below its corresponding ESL are not validated.

e Changes in Areal Extent of the Plume. Historic isoconcentration contour maps for MTBE,
benzene, and TPH-g groundwater plumes indicate the plumes have migrated offsite beyond the
perimeter of the site in all directions with the maximum estimated plume length exceeding 300 feet
in the southwest direction. Plume maps should be provided to show the current spatial distribution
of contaminants in the subsurface. The maps should display the contaminant distribution for soil
gas, soil matrix, and groundwater for all the COCs. All data used to construct the contour maps
should be clearly annotated on the maps. Ideally the base map for plume presentation should be
provided on an aerial photograph.
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the
release has been developed (continued).

e Geologic Cross Sections. Geologic cross sections illustrating the subsurface lithology, water
levels, and distribution of contaminants in soil based on available boring logs, were provided in the
2005 Feasibility Study Report prepared by URS. However, since that time new data has been
generated and should be presented on new cross-sections. This data should show the relationship
between utility trenches and groundwater elevations at the site.

e Well Survey. A recent well survey that uses all available well from both the Department of Water
Resources and local agencies (Zone 7 Water Agency or Alameda County Public Works as
appropriate) should be conducted. Water supply wells located within 2,000 feet of the site should
to be presented on a site figure with a table identifying each well along with the well construction
details.

General Criteria f: Secondary source has been removed to the extent practicable.

The secondary source is the petroleum-impacted soil, free product, or groundwater that acts as a long-term source
releasing contamination to the surrounding area. Unless site conditions prevent secondary source removal (e.g.,
physical or infrastructural constraints exist whose removal or relocation would be technically or economically
infeasible), petroleum-release sites are required to undergo secondary source removal to the extent practicable.

According to the LTCP, to the extent practicable means implementing a cost-effective corrective action which
removes or destroys-in-place the most readily recoverable fraction of source-area mass within one year or less.
Following removal or destruction of the secondary source, additional removal or active remedial actions shall not be
required by regulatory agencies unless (1) necessary to abate a demonstrated threat to human health or (2) the
groundwater plume does not meet the definition of low threat as described in this policy.

Although corrective action at the site has included soil excavation, free product removal, and operation of an SVE
and GWET systems, it is not clear from our review of the case files whether the secondary source(s) at the site
have been removed to the maximum extent practicable. As described in General Criteria e above and in the Media
Specific Criteria sections below, ACEH has concerns about the quality of soil, soil gas, and groundwater data and
lack of a site conceptual model, and therefore the effectiveness of the corrective actions at removing secondary
sources of petroleum hydrocarbons. Our concerns regarding the adequacy of secondary source removal include
the following:

e No evaluation has been presented of the areas of success or infeasibility of corrective actions
implemented at the site, including presentation of valid long-term monitoring data after the
subsurface has reached equilibrium to demonstrate that concentrations have not rebounded
following the cessation of corrective action. For example, although the GWET and SVE systems
were reportedly successful at removing approximately 13,495 pounds of TPH-g vapors and 345
pounds of dissolved TPH-g from groundwater, no assessment was found in the case files
regarding the subsequent observation of 1.6 feet of free product in recovery well RW-1 two
months after the system was shutdown.

e The SVE and GWET systems were connected to nine vapor extraction wells and recovery well
RW-1, Although the drilling and installation activities associated with five of the SVE wells (VEW-4
through VEW-8) are not in the case files, no assessment has been made regarding the
effectiveness of the wells. Even though groundwater data has been collected from all of the site’s
eight soil vapor extraction wells on a quarterly basis from January 2008 until July 2009, and then
on a semi-annual basis from 2010 through 2011, no analysis has been presented to assess the
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria f: Secondary source has been removed to the extent practicable.

effects of submerged conditions identified in two of the on-site soil vapor extraction wells (VW-2,
VW-3) during 100% of the monitoring events, and one off-site soil vapor extraction well (VEW-9)
during 30% of the monitoring events. Depth to water in on-site well VW-2 has ranged from 0.25
feet bgs to 1.99 feet bgs during all monitoring events in which depth to water measurements were
reported.

e No subsurface confirmation sampling has been conducted to demonstrate the effectiveness of
secondary source removal and verify that cleanup activities have reduced subsurface volatile
chemical concentrations to levels protective of human health, including receptors subject to vapor
intrusion. Site soil was last sampled in 2005.

e |n 2009, groundwater contaminant concentrations exhibited an increasing trend in monitoring well
AW-1. At that time, ACEH did not concur with USTCF staff that case closure should be considered
in light of elevated concentrations of TPH-g and benzene and observations of a sheen in wells
MW-1 & AW-1 during the 1% quarter 2010 monitoring event, indicating that the site may pose a
potential risk to human health and the environment, an elementary school located directly down-
gradient of the site, and adjacent residences. Subsequently, ACEH directed ARCO to implement
the approved corrective action to abate elevated concentrations of petroleum hydrocarbons and
sheen and proceed with a three month pilot study for the injection of nutrients to enhance
biodegradation of TPH-g in soil and groundwater.

e In September 2010, ARCADIS installed three injection wells (IW-1 through IW-3) and one
observation well (OW-1) at the site. Following the well installation activities, downgradient injection
well IW-3 was sampled to further delineate the plume in the vicinity of the pilot study area. Based
on the reported low levels of COCs (benzene at 5.8 ug/L, ethylbenzene at 8.3 ug/L, toluene at 2.9
ug/L, xylenes at 8.5 ug/L, MTBE at 2.5 pg/L, and TPHg at 1,000 ug/L) in groundwater samples
collected from the well, ARCADIS requested that implementation of the pilot test be postponed
until after additional sampling was conducted to evaluate groundwater concentrations in the wells
in the vicinity injection wells. Results of groundwater samples collected from AW-1, AW-2, and
MW-1 indicated that MTBE, benzene, and TAME were present in AW-1 at low concentrations of
4.4 pg/L, 0.92 pg/L, and 0.80 pg/L, respectively; AW-2 contained MTBE at a concentration of 0.52
ug/L; and MW-1 contained TPHg at a concentration of 230 pg/L. Based on the low COC levels in
these wells, ARCADIS recommended the postponement of the pilot injection test until third quarter
2011 sampling results could be reviewed. ARCADIS did not present data nor include a discussion
regarding the potential low bias of the analytical results due to submerged conditions of the newly
installed wells.

e The pilot study was never implemented as claimed by the USTCF staff in the Second Five Year
Review Summary Report.

General Criteria g: Soil and groundwater have been tested for MTBE and results reported in accordance
with Health and Safety Code section 25296.15.

The primary source of release at the site has been determined to be from the gasoline underground storage tank
system including piping and dispensers. MTBE was included in the list of analytes in 1993.
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria h: Nuisance as defined by Water Code section 13050 does not exist at the site.

Water Code section 13050 defines "nuisance" as anything which meets all of the following requirements:

(1) Is injurious to health, or is indecent or offensive to the senses, or an obstruction to the free use of
property, so as to interfere with the comfortable enjoyment of life or property.

(2) Affects at the same time an entire community or neighborhood, or any considerable number of
persons, although the extent of the annoyance or damage inflicted upon individuals may be
unequal.

(3) Occurs during, or as a result of, the treatment or disposal of wastes. For the purpose of the
Policy, waste means a petroleum release.

Based on our review of the case files, and the fact that the site is located in a commercial and residential
community, sufficient data has not been presented to support whether a nuisance condition currently exists or
potentially could exist in the future. A nuisance evaluation should been incorporated into the CSM and should
describe whether any site contamination is present in locations that have the potential to pose nuisance conditions
during common or reasonably expected activities. The types of data relevant to determining whether nuisance
exists at the site include:

o Descriptions of the type and vertical and lateral extent of shallow soil or lateral extent of surface
soil contamination

e Depths to contamination

e Analytical results for surface soil, shallow soil, and groundwater samples

e Discussion of any odors or visual evidence of contamination

e Preferential pathway and utility conduit surveys

e Review of potential points for exposure (such as groundwater seeps into basements)

e Expected future use of site

e Description of surface water runoff from the property to storm drains or other sites

Please refer to the CSM discussion presented in General Criteria e above for detalils.

Unique site attributes or site-specific conditions that demonstrably increase the risk associated with
residual petroleum constituents.

The land use in the vicinity of the site is mixed commercial and residential with residential homes and an apartment
building located immediately adjacent to the northeastern and southeastern property lines, residential and
commercial property located across 98" Avenue to the northwest, and a school located across Bancroft Ave
approximately 0.15 miles southwest of the site.

Media-Specific Criteria 1. Groundwater

In order to meet the low-threat groundwater-specific criteria, if groundwater with an existing or potential designated
beneficial use is affected by an unauthorized release, the contaminant plume that exceeds water quality objectives
must be:

e Stable or decreasing in areal extent (i.e., the contaminant mass that has expanded to its
maximum extent: the distance from the release where attenuation exceeds migration)
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

Media-Specific Criteria 1. Groundwater (continued)

e Meet all of the additional characteristics of one of the five classes of sites (groundwater-specific
criteria) listed in the LTCP.

In the Second Five Year Review Summary Report, USTCF staff recommend closure of the site on the contention
that based on the concentrations of other water quality parameters such as alkalinity, hardness, total dissolved
solids, metals, nutrients, methane and carbon dioxide, the groundwater has no current or future beneficial use.
Considering the poor water quality, this site should be considered for closure providing the land use remain
commercial. This statement is not consistent with state policy for water quality control as prescribed in Resolution
92-49 (Policies and Procedures for Investigation and Cleanup and Abatement of Discharges Under Water Code
Section 13304) nor “the fundamental tenet of the LTCP that if the closure criteria described in this policy are
satisfied at a petroleum unauthorized release site, attaining background water quality is not feasible, establishing
an alternate level of water quality not to exceed that prescribed in the applicable Basin Plan is appropriate, and that
water quality objectives will be attained through natural attenuation within a reasonable time, prior to the expected
need for use of any affected groundwater.

Although, ARCADIS contends in the Case Closure Summary Report that the plume is not migrating offsite as
evidenced by the non-detect or low detected COC concentrations in downgradient monitoring wells, our review of
the case files indicates that sufficient data has not been presented to base a determination that threats to existing
and anticipated beneficial uses of groundwater have been mitigated or are de minimis. Additional site
characterization activities are required to adequately define the groundwater-specific criteria (i.e., contaminant
plume length, status of free product removal, distance to the nearest groundwater or surface water receptor from
the plume boundary, and dissolved concentrations of MTBE and benzene).

Please refer to the CSM discussion presented in General Criteria e above for details.

Media-Specific Criteria 2. Petroleum Vapor Intrusion to Indoor Air

The low-threat vapor-intrusion criteria in the Policy apply to release sites and impacted or potentially impacted
adjacent parcels when:

(1) existing buildings are occupied or may be reasonably expected to be occupied in the future, or
(2) buildings for human occupancy are reasonably expected to be constructed in the near future.

According to the LTCP, petroleum release sites must be considered low-threat for the vapor-intrusion-to-indoor-air
pathway if they satisfy the following media-specific criteria:

e Site-specific conditions satisfy all the assumptions, characteristics, and screening criteria of
scenarios 1 through 3 as applicable, or all of the characteristics and screening criteria of scenario
4 of the Policy; or

o A site-specific risk assessment for the vapor intrusion pathway is conducted and demonstrates
that human health is protected to the satisfaction of the regulatory agency; or

e As aresult of controlling exposure through the use of mitigation measures or through the use of
institutional or engineering controls, the regulatory agency determines that that petroleum vapors
migrating from soil or groundwater will have no significant risk of adversely affecting human
health.
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
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Media-Specific Criteria 2. Petroleum Vapor Intrusion to Indoor Air (continued)

The land use in the vicinity of the site is mixed commercial and residential with residential homes and an apartment
building located immediately adjacent to the northeastern and southeastern property lines, residential and
commercial property located across 98" Avenue to the northwest, and a school located across Bancroft Ave
approximately 0.15 miles southwest of the site. Therefore, the vapor-intrusion criteria in the Policy must be satisfied
to consider the site for low-threat closure under the LTCP.

Both ARCADIS and the USTCF staff use the results of an October 2001 soil gas investigation and Risk Based
Corrective Action (RBCA) Tier 1 through 3 evaluations conducted in May 2002, to support their recommendation for
site closure. Both the 2001 investigation and the RBCA evaluations were conducted to address the potential for
inhalation potential risks from residual subsurface hydrocarbon concentration particularly to off-site residents.
ARCADIS and the USTCF staff state that the results of the RBCA study indicate that the theoretical upper-bound
incremental lifetime cancer hazard indices associated with levels of TPH, BTEX and MTBE in on-site soils and
groundwater are below acceptable risks. Accordingly, it was concluded that no further action is necessary for the
protection of human health at the site. However, ACEH has the following concerns regarding the adequacy of 2001
investigation and the 2002 RBCA evaluation:

e The methods used to evaluate the fate and transport of contaminants in the 2002 RBCA
evaluation are outdated. The 2002 RBCA evaluations were guided by applicable standards at the
time including the American Society for Testing and Materials (ASTM) Standard Guide for Risk-
Based Corrective Acton Applied at Petroleum Release Sites (€1739-95el; ASTM 1999), the
Oakland Risk-Based Corrective Acton: Technical Background Document (2000), the Oakland
Urban Land Redevelopment Program: Guidance Document (2000), the California Regional Water
Quality Control Board — San Francisco Bay Region Application of Risk Based Screening Levels
and Decision Making to Sites with Impacted Soil and Groundwater (2001), and the U.S.
Environmental Protection Agency’'s Risk Assessment Guidance for Superfund: Volume 1 —
Human Health Evaluation Manual (EPA, 1989). Guidance for collecting soil gas samples and
evaluating the risks from vapor intrusion has changed significantly since the 2001 investigation
and 2002 RBCA evaluation were conducted.

e Technical justification for the input parameters used in the evaluations is not adequately
supported by a CSM, including:

» Depth to Groundwater. The depth to groundwater was assumed to range from 10
to 22 feet bgs; however groundwater elevations at the site have exhibited a rising
trend since the evaluations were conducted.

» Maximum Soil Concentrations. Samples collected during the second UST
removal in 1998 (SW1, SW2, SW3, SW4) were considered representative of the
current soil conditions in the pit area. However, a review of the data indicates that
the 1998 samples were collected at 12 feet bgs whereas samples collected from
soil beneath the tanks during the 1987 tank removal (Al, A2, B1, and C1) were
collected at a depth of 13.5 feet bgs. A concentration of 33 mg/kg (detected at
well RW-1 at 25 feet bgs) was used in the RBCA evaluations as the maximum
TPH-g concentration in soil; however our review indicates TPH-g has been
detected in six samples (collected at depths ranging from 11 to 25 feet bgs)
above 33 mg/kg, up to a maximum concentration of 420 mg/kg at boring Al at a
depth of 13.5 feet bgs. The RBCA also states that TPHg was detected in one
deep off-site soil location (AW-4 at 21 feet bgs); however historic soil data
indicates that TPHg was also detected in off-site soil location AW-3 at depths of
21 and 26 feet bgs.
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Media-Specific Criteria 2. Petroleum Vapor Intrusion to Indoor Air (continued)

» Groundwater Flow Direction. A westward flow direction was used in the
evaluations; however groundwater flow direction has been variable at the site
and has not yet been adequately characterized.

» Free Product. The evaluation was based on the assumption that no free product
remained at the site. Site characterization activities have not adequately justified
this assumption.

» Soil Vapor Concentrations. The RBCA evaluations used soil vapor data collected
during a 2001 site investigation, to evaluate exposure to the residential properties
adjacent to the site. The soil vapor samples used in the evaluation were collected
from six borings located adjacent to a sanitary sewer line and thus may have
been biased low due to vapor migration in the trench materials.

e The site-specific risk assessment for the vapor intrusion pathway used to satisfy the criteria under
the LTCP, should be done in accordance with current industry standards as contained in the
California Environmental Protection Agency’s Department of Toxic Substances Control (DTSC)
Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air (October
2011). The DTSC Guidance recommends the following:

» Use of multiple lines of evidence (i.e., soil gas, soil matrix and groundwater data)
to reasonably estimate the level of risk posed by vapor intrusion;

» Use of maximum contaminant concentration (i.e., data collected above the source);

» Use of reasonable site-specific input parameters in the California version of
USEPA'’s Vapor Intrusion Model by Johnson and Ettinger, created by the DTSC
to include California-specific chemical toxicity factors;

» Preferential pathways should not exist at the site;

» Knowledge of adjacent building construction (slab-on-grade, crawl spaces, etc.);

» Calculation of cumulative health effects;

» Use of data representing seasonable variability before making a final risk

determination as short term measurements rarely represent long-term conditions.

In the absence of an adequate site-specific risk assessment that demonstrates that petroleum vapors migrating
from soil or groundwater will have no significant risk of adversely affecting human health, site-specific conditions
must satisfy all the assumptions, characteristics, and screening criteria of Scenarios 1 through 3 as applicable, or
Scenario 4 of the LTCP.

e Scenarios 1 and 2 pertain to sites with unweathered LNAPL in groundwater. Unweathered LNAPL
is defined by the LTCP to mean petroleum product that has not been subjected to significant
volatilization or solubilization, and therefore has not lost a significant portion of its volatile or
soluble constituents (e.g., comparable to recently dispensed fuel).

e Scenario 3 provides low threat criteria based on the dissolved phase concentration of benzene in
groundwater and characteristics of the bioattenuation zone including oxygen content and
separation distance between building foundations and groundwater.

e Scenario 4 provides low threat criteria based on soil gas sampling data for benzene,
ethylbenzene, and naphthalene.
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Media-Specific Criteria 2. Petroleum Vapor Intrusion to Indoor Air (continued)

Our review of the case files indicates that additional site characterization activities are required in order to define
the characteristics of the bioattenuation zone and concentrations of COCs in groundwater (Scenario 3), or soil
vapor concentration in soil (Scenario 4), and adequately assess the potential for human health risk due to vapor-
intrusion into residential and commercial buildings in the vicinity of the site. Scenarios 1 and 2 do not apply to the
site as the primary release occurred prior to 1998. ACEH is concerned about the data representativeness, data
quality, spatial distribution relative to current or potential receptors and sources, temporal variability, and resultant
conclusions. Examples of our concerns include:

e Misrepresentation of Soil Vapor Data. In the Case Closure Summary Report, ARCADIS states
that soil vapor slightly exceeded the ESL for TPHg (6.9 parts per million by volume [ppmv]) in two
of 18 samples collected in 2001. One sample (B-3-V1) was collected at 5 feet bgs and contained
7.0 ppmv, the second sample (B-1-V2) was collected at 10 feet bgs and contained 9.0 ppmv.
ARCADIS fails to identify a third soil vapor sample that exceeded the ESL for TPHg in the sample
collected from B-2-V2 at 11 feet bgs. They also fail to identify one sample collected at 15 feet
bgs from B-6-V3 that exceeded the ESL for benzene (0.089 ppmv) at a detected concentration of
0.340 ppmv.

e Lack of Seasonal and Temporal Soil Gas Data. Our review of the case files indicates that soil
gas data is limited to the analytical data collected during the October 2001 investigation only, and
therefore does not adequately determine long-term stability of contaminant concentrations.

e Spatial Distribution of Soil Vapor Data. Soil vapor samples were collected from six borings (B-
1 through B-6) drilled in the eastern and southeastern property boundaries adjacent to a 2-story
apartment building and a single story residence in October 2001. Although the locations of the
borings were in the vicinity of a sanitary sewer line, no assessment was made on the potential
dilution of samples in those locations due to migration of soil gas in the trench materials.
Additionally, no borings were advanced along the northern property boundary adjacent to two
additional single story residences.

e Bioattenuation Zone Determination. Results from preferential pathway and utility conduit
surveys need to be presented and evaluated to determine whether a continuous bioattenuation
zone is present.

e Soil Gas Sampling Methodology. ARCADIS concludes that based on the depth and the years
since the samples were collected it is unlikely a soil vapor threat to human health or the
environment remains at the site. ACEH is concerned about the lack of discussion of the sampling
methodology used to collect the soil gas samples and the validity of the data with respect to
current protocols for conducting soil gas investigations in accordance with the DTSC'’s April 2012
Advisory — Active Soil Gas Investigations.

e Assessment of all COCs. There is a lack of an assessment of analytical data for all COCs in
soil, including total petroleum hydrocarbons and MTBE, in order to determine whether unique
conditions not considered in the Policy may exist at the site.

Please refer to the CSM discussion presented in General Criteria e above for details on the adequacy of site
characterization activities with respect to evaluating vapor-intrusion potential.
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Media-Specific Criteria 3. Direct Contact and Outdoor Air Exposure.

The LTCP describes conditions where direct contact with contaminated soil or inhalation of contaminants volatized
to outdoor air poses a low threat to human health. According to the Policy, release sites where human exposure
may occur shall be considered for closure if they meet any of the following media-specific criteria for direct contact
and outdoor air exposure:

a. Maximum concentrations of petroleum constituents (i.e., benzene, ethylbenzene, naphthalene,
and poly-aromatic hydrocarbons [PAHS]) in soil are less than or equal to those listed in Table 1 of
the LTCP for the specified depth bgs;

a. Maximum concentrations of petroleum constituents in soil are less than levels that a site specific
risk assessment demonstrates will have no significant risk of adversely affecting human health; or

b. As a result of controlling exposure through the use of mitigation measures or through the use of
institutional or engineering controls, the regulatory agency determines that the concentrations of
petroleum constituents in soil will have no significant risk of adversely affecting human health.

As previously described, the land use in the vicinity of the site is mixed commercial and residential with residential
homes and an apartment building located immediately adjacent to the northeastern and southeastern property
lines, residential and commercial property located across 98™ Avenue to the northwest, and a school located
across Bancroft Ave approximately 0.15 miles southwest of the site. Therefore, human exposure through direct
contact and outdoor air exposure must be evaluated.

ARCADIS and the USTCF staff use the results of the RBCA Tier 1 through 3 evaluations conducted in May 2002,
to support their recommendation for site closure. As discussed previously in the Media-Specific Criteria 2 section
for Petroleum Vapor Intrusion to Indoor Air, ACEH has concerns regarding the adequacy of the 2002 RBCA
evaluations and technical justification of input parameters. Therefore, in lieu of an adequate site-specific risk
assessment that demonstrates that maximum concentrations of petroleum constituents in soil will have no
significant risk of adversely affecting human health, maximum concentrations of petroleum constituents in soil must
meet the soil criteria for the prescribed depth ranges of 0 to 5 feet and 5 to 10 feet bgs listed in Table 1 of the
Policy.

Our review of the case files indicates that additional site characterization activities are required in order to
adequately assess the potential for direct contact and outdoor air exposure to residential, commercial, and utility
workers and determine that soil concentrations are protective of ingestion of soil, dermal contact with soil, inhalation
of volatile soil emissions, and inhalation of particulate emissions. The assessment should present analytical data for
all COCs in soil, including total petroleum hydrocarbons and MTBE, in order to assess whether unique conditions
not considered in the Policy may exist at the site.

Please refer to the CSM discussion presented in General Criteria e above for details on the adequacy of site
characterization activities.

Notes:

This site does not comply with the State Water Resources Control Board (SWRCB) policies and state law. Section 25296.10 of
the Health and Safety Code requires that sites be cleaned up to protect human health, safety, and the environment. The current
site conceptual model based on information contained in the case file databases (Alameda County Environmental Health ftp site
and SWRCB GeoTracker website), is not adequate to determine that residual petroleum constituents at the site do not pose a
significant risk to human health, safety, or the environment. See Attachment 1 for Checklist.
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Table 1 - Free Product Data for Well MW-1

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free Product Thickness Depth to Water Well Submerged® Product Removed
Date Sampled
(feet) (feet) (Y/N) (gallons)
12/21/1988 >3 15.86
1/17/1988 2.5 15.46
2/15/1989 1.08 15.17
1/24/1990 0.2 18.07
7/5/1990 0.22 13.31
4/5/1991 0.22 13.31
6/1/1991 GLOBULES 14.76
4/1/1992 9-060 0.01 11.25
7/6/1992 9-060 0.02 13.61
10/7/1992 9-00 0.09 15.15
1/14/1993 9-060 0.01 10.73
4/22/1993 9-00 0.16 11.64
7/15/1993 000 1.11 13.50
10/20/1993 ? 0.10
10/21/1993 9-60 1.00 15.21
11/10/1993 2 0.10
1/27/1994 000 0.81 17.48
4/21/1994 0.00 10.94
9/9/1994 ? SHEEN
9/19/1994 0-60 SHEEN 13.80
10/26/1994 ? SHEEN
11/16/1994 ? SHEEN
12/21/1994 9-060 0.02 12.60 0.25
1/30/1995 NM NM ?
2/8/1995 2 0.00
4/10/1995 0.00 10.62 0.25
6/29/1994 0.00 18.72 SHEEN
9/18/1995 0.00 12.92 SHEEN
12/7/1995 0.00 13.82 SHEEN
3/28/1996 9-00 0.01 10.03 <0.001
6/20/1996 9-060 0.02 11.29 SHEEN
10/11/1996 0-060 0.01 14.86 <0.001
1/2/1997 0-060 0.01 11.03 <0.01
4/14/1997 0-060 0.01 12.25 <0.01
4/15/1997 NM NM ?
7/2/1997 0.00 14.11 <0.01
9/30/1997 0.00 14.40
1/21/1998 0:00 0.01 7.99 Y <0.01
4/9/1998 0.00 7.89 Y
4/10/1998 NM NM ?
6/19/1998 0.00 10.31 <0.01
11/30/1998 0.00 11.16 0.00
1/21/1999 0.00 10.76 SHEEN
4/30/1999 0.00 10.78 SHEEN
7/9/1999 0.00 12.62 SHEEN
11/3/1999 0.00 14.00 0.00
1/12/2000 0.00 15.25 0.00






Table 1 - Free Product Data for Well MW-1

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free Product Thickness Depth to Water Well Submerged® Product Removed
Date Sampled
(feet) (feet) (Y/N) (gallons)
4/13/2000 0.00 15.57 0.00
5/24/2000 0.00 11.75 0.00
6/1/2000 ? 0.00
6/8/2000 0.00 11.68 0.00
6/15/2000 0.00 11.85 0.00
6/21/2000 0.00 11.41
7/26/2000 0.00 16.19
10/24/2000 0.00 13.89
1/19/2001 0.00 12.90
7/24/2001 0.00 13.55
1/18/2002 0.00 10.91
8/1/2002 0.00 12.97
1/16/2003 0.00 10.45
7/7/2003 0:00 SHEEN 12.40
2/5/2004 0.00 10.26
7/1/2004 0-00 SHEEN 13.20
3/16/2005 0.00 9.62 Y
7/22/2005 0-00 SHEEN 11.23
1/25/2006 0:00 SHEEN 8.75 Y
7/6/2006 0.00 10.36
1/8/2007 0.00 11.55
7/10/2007 0:00 SHEEN 13.01
1/15/2008 0.00 10.96
7/15/2008 0.00 13.82
10/21/2008 0.00 14.70
1/6/2009 0.00 13.67
4/21/2009 0.00 12.31
7/21/2009 0.00 13.85
3/18/2010 0-00 SHEEN 9.29 Y
7/29/2010 0.00 12.63
2/22/2011 0.00 15.72
5/9/2011 0.00 8.03 Y
7/14/2011 0.00 10.96
Notes:

! MW-1 Screen Interval - 10 to 29 feet below ground surface

Highligted data not presented/evalauted by ARCADIS and Broadbent
Strikethrough data misreported by ARCADIS and Broadbent






Table 2 - Free Product Data for Well RW-1

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free Product

R Depth to Water Well Submerged Product Removed
Date Sampled Thickness
(feet) (Y/N) (gallons)
(feet)

7/5/1990 1.21

4/5/1991 NS (Due to presence of free product)

4/1/1992 6:66 0.30 22.81

7/6/1992 6:00 0.41 26.92

10/7/1992 000 1.26 28.51

1/14/1993 6:06 0.25 23.75

4/22/1993 000 1.38 22.70

7/15/1993 0:06 0.81 26.10

10/6/1993 ? 1.00
10/21/1993 0:06 0.49 25.40

1/27/1994 666 0.37 28.02

4/21/1994 6:66 0.91 23.10

9/19/1994 000 1.04 24.39
10/14/1994 ? 1.00
10/20/1994 ? 18.00
10/26/1994 ? 3.00
11/2/1994 ? 5.00
11/10/1994 ? 6.00
11/16/1994 ? 2.50
11/23/1994 ? 5.00
11/30/1994 ? 2.00
12/7/1994 ? 4.00
12/17/1993 ? 1.50

1/4/1994 ? 5.00
1/12/1994 ? 3.50
1/20/1994 ? 2.50
2/11/1994 ? 4.00
2/18/1994 ? 3.50
2/25/1994 ? 3.00

3/4/1994 ? 3.50
3/18/1994 ? 5.50
3/30/1994 ? 4.00
4/13/1994 ? 4.60
4/21/1994 ? 4.20
4/29/1994 ? 4.50

5/6/1994 ? 5.50
5/13/1994 ? 3.50
5/20/1994 ? 3.50
5/26/1994 ? 4.50

6/2/1994 ? 3.50

6/9/1994 ? 2.50
6/16/1994 ? 3.50
6/23/1994 ? 4.00
6/29/1994 ? 2.50

7/7/1994 ? 2.00
7/12/1994 ? 3.00
7/20/1994 ? 1.50






Table 2 - Free Product Data for Well RW-1

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free Product

R Depth to Water Well Submerged Product Removed
Date Sampled Thickness
(feet) (Y/N) (gallons)
(feet)

7/20/1994 ? 1.50
7/29/1994 ? 3.50

8/5/1994 ? 1.50
8/12/1994 ? 2.00
8/18/1994 ? 2.50

9/9/1994 ? 3.50
9/16/1994 ? 4.00
9/23/1994 ? 2.00

12/7/1994 ? 0.00
12/21/1994 NM NM

1/30/1995 000 1.04 25.71

4/10/1995

6/29/1994

9/18/1995

12/7/1995

3/28/1996 660 0.18 16.75 0.01
6/20/1996 660 0.02 25.10 0.00
10/11/1996 0.00 25.51

1/2/1997 660 0.01 24.49

4/14/1997 660 0.04 23.99 <0.05
4/15/1997 NM NM

7/2/1997 8:00 0.02 16.40 0.25
9/30/1997 0.00 27.97 <0.01
1/21/1998 000 0.44 14.14 Y 0.50

4/9/1998 660 0.05 25.01

4/10/1998 NM NM 0.09
6/19/1998 0.00 11.43 Y <0.01
11/30/1998 0.00 7.87 Y 0.00
1/21/1999 0.00 18.90 0.00
4/30/1999 1.60 16.80 0.11

7/9/1999 0.00 18.58 0.00
11/3/1999 0.00 20.85 1.06
1/12/2000 0.00 21.20 0.53
2/14/2000 0.13
3/20/2000 0.00
4/13/2000 0.00 21.71 0.26
4/26/2000 0.00
5/17/2000 0.00
5/24/2000 0.00 21.89 0.53

6/1/2000 0.00

6/8/2000 0.00 17.88 0.26
6/15/2000 0.00 16.72 0.13
6/20/2000 0.00 21.04 0.53
6/21/2000 0.00 16.30

6/28/2000 0.00

7/7/2000 0.00 17.21 0.01
7/20/2000 0.00 21.87 0.11






Table 2 - Free Product Data for Well RW-1

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free Product

R Depth to Water Well Submerged Product Removed
Date Sampled Thickness
(feet) (Y/N) (gallons)
(feet)

7/26/2000 0.00 21.45 0.13
7/31/2000 0.00 22.11 0.00

8/8/2000 0.00 17.80 0.01
8/16/2000 0.00 17.92 0.00
8/23/2000 0.00 18.11 0.13
8/31/2000 0.40

9/8/2000 0.53
9/25/2000 0.01
10/24/2000 0.00 18.93 0.00
10/25/2000 0.00 19.04

1/19/2001 0.00 18.19 0.11
2/14/2001 0.01
3/20/2001 0.13
4/26/2001 0.00
5/17/2001 0.00
6/28/2001 0.00
7/24/2001 0.00 17.93 0.00
9/21/2001 0.01
10/23/2001 0.00
11/30/2001 0.00
1/18/2002 0.00 14.87 Y 0.00

2/7/2002 0.00

8/1/2002 0.00 16.84

1/16/2003 0.00 14.42 Y

7/7/2003 8-:00 SHEEN 16.11

2/5/2004

7/1/2004 0.00 16.75

3/16/2005 0.00 12.48 Y

7/22/2005 0-:00 HEAVY SHEEN 14.40 Y

1/25/2006 0.00 12.00 Y

7/6/2006 0.00 13.01 Y

1/8/2007 0.00 14.75 Y

7/10/2007 0.00 16.21

1/15/2008 0.00 14.63 Y

7/15/2008 0.00 17.04
10/21/2008 0.00 18.44

1/6/2009 0.00 17.50

4/21/2009 0.00 15.37

7/21/2009 0.00 17.20

3/18/2010 8-:00 SHEEN 12.87 Y

7/29/2010 0.00 15.90
11/12/2010 0.00 17.25

2/22/2011 0.00 12.60 Y

5/9/2011 Y

7/14/2011 0.00 13.87 Y






Table 2 - Free Product Data for Well RW-1
Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603
Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free. Product Depth to Water Well Submerged Product Removed
Date Sampled Thickness
(feet) (Y/N) (gallons)
(feet)
Notes:

1 RW-1 Screen Interval - 15 to 40 feet below ground surface
Highligted data not presented/evalauted by ARCADIS and Broadbent
Strikethrough data misreported by ARCADIS and Broadbent






Table 3 — Site Remediation and Monitoring Well Network
Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Well Date Screen Interval screen Well Stratigraphy
No. Installed (feet bgs) Length (USCS Description) Type of Well Location
(feet)

MW-1 May 1988 NA 10to 29 19 CL,CH Groundwater Monitoring On-site
MW-2 | May 1988 NA 12t032 20 CL, SC, CH Groundwater Monitoring On-site
MW-3 | May 1988 NA 14t034 20 SC, CL Groundwater Monitoring On-site
AW-1 | April1991 June 1990 NA 15t035 20 ML, SC Groundwater Monitoring On-site
AW-2 | April1991 June 1990 NA  20t040 20 CL, SC Groundwater Monitoring Off-site
AW-3 | Aprit1992 June 1990 NA 151035 20 cL Groundwater Monitoring Off-site
AW-4 | Aprit1992 June 1990 NA 151035 20 cL Groundwater Monitoring Off-site
AW-5 | April 1991 NA 201045 25 SM, CL Groundwater Monitoring On-site
AW-6 | April 1991 NA 20to35 15 SM, CL Groundwater Monitoring On-site
AW-7 | April 1991 NA 20to35 15 cL Groundwater Monitoring Off-site
AW-8 April 1991 NA  20t040 20 SM, SC, CL Groundwater Monitoring Off-site
AW-9 | January 1997 NA 121028 16 SM, GM-GC Groundwater Monitoring Off-site
RW-1 1994 June 1990 NA 15to 40 25 ML, SC, CL Groundwater Extraction On-site
VW-1 1994 March 1992 NA 9tol6 7 ML, GM Vapor Extraction On-site
VW-2 1994 March 1992 NA 9tol6 7 CL, SM, SW Vapor Extraction On-site
VW-3 1994 March 1992 NA 9tol6 7 CL Vapor Extraction On-site
VEW-4 | 1994 NA (5 to020)* NA NA Vapor Extraction On-site
VEW-5 1994 NA  (5to020)* NA NA Vapor Extraction On-site
VEW-6 1994 NA  (5to020)* NA NA Vapor Extraction On-site
VEW-7 1994 NA  (5to020)* NA NA Vapor Extraction On-site
VEW-8 1994 NA (5 to020)* NA NA Vapor Extraction On-site
VEW-9 | January2008 May 1996 | NA 61020 14 ML, CL, SC Vapor Extraction Off-site
IW-1 September 2010 20 to 40 20 CL, SM-SC, ML-SC Injection Well (Pilot Test) On-site
IW-2 September 2010 20 to 40 20 SM-SC, CL, ML, SC Injection Well (Pilot Test) On-site
IW-3 September 2010 20 to 40 20 CL, SM, ML-CL, ML Injection Well (Pilot Test) On-site
Ow-1 September 2010 20 to 40 20 ML Observation Well (Pilot Test) On-site
Notes:

Shaded — Additional data not included in USTCF Monitoring Well Information Table

Strikethrough — Inaccurate data presented in USTCF Monitoring Well Information Table

NA — Information Not Available

USCS — United Soil Classification System Description

* No boring/well logs or well installation report in case files. Depths and screen intervals based on information presented in the Work Plan for

Installation of Vapor Extraction Wells (Alisto, 1994)






Table 4 - Submerged/Dry Well Statistics

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603
Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

# of # of Events # of Percent of Percent
Well ID | Location | Sampling with Events Events of Events Notes
Events Submerged |with Dry| Submerged Dry
Wells Wells (%) (%)
Groundwater Monitoring & Extraction Wells
AW-1 On-site 70 4 6% 0% 3/5 events since 2010
AW-2 Off-site 59 47 80% 0% 5/5 events since 2010
AW-3 Off-site 65 24 37% 0% 3/5 events since 2010
AW-4 Off-site 65 4 6% 0% 1/5 events since 2010
AW-5 On-site 63 32 51% 0% 5/5 events since 2010
AW-6 On-site 61 48 79% 0% 5/5 events since 2010
AW-7 Off-site 36 19 53% 0% Since 1,100 ug/L of MTBE detected in 9/30/1997, well was submerged in all subsequent monitoring events with ND
AW-8 Off-site 45 35 78% 0% Since 820 ug/L of MTBE detected in 9/30/1997, well was submerged in all subsequent monitoring events with ND
AW-9 Off-site 19 4 21% 0% 4/6 events submerged before determining no off-site impacts
MW-1 On-site 63 6 10% 0% 2/5 events since 2010
MW-2 On-site 62 46 74% 0% 5/5 events since 2010
MW-3 On-site 63 21 33% 0% 4/5 events since 2010
RW-1 On-site 67 13 19% 0% 3/5 events since 2010
Vapor Extraction Wells
VEW-4 | On-site 11 0 1 0% 9% depth to water greater than 20 feet
VEW-5 | On-site 12 0 11 0% 92%
VEW-6 | On-site 11 0 0 0% 0%
VEW-7 | On-site 11 0 0 0% 0%
VEW-8 | On-site 12 0 5 0% 42%
VEW-9 |Off-site 10 4 30% 40%
VW-1 On-site 11 0 9 0% 82%
VW-2 On-site 11 11 100% 0% All events since 2008
VW-3 On-site 11 11 100% 0% All events since 2008
Pilot Test Injection and Observation Wells
1W-1 On-site 1 1 100% 0%
1W-2 On-site 1 1 100% 0%
1W-3 On-site 1 1 100% 0%
OW-1 On-site
Notes:

Highlighted Data - Off site wells
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Site No._ |Address ICity [State |State PM_

Cattese <560 Fremont e Fremart CA_ Piips Aol
Cagssat T3 Wliscatnursha  Ostand  CA P, ol
Ca060¢1 01271) 7249 VLLAGE PARNAY  DUBLN (A Philbs Holis
cacttion 150 MOVIRY & ARGONAUT |FREUONT  CA  Philps, ols
Cacitioz 100 UACARTHURBLVD  OAKLAND CA  Pnls, olis
Cacitios S2FOOTILLOLVD  OAKLAND CA  Philps, ols
Cacitite 4957 STEVENSON BLVD _ FREUONT  CA P, olis
Cacitis 45230 WARM SPRIGS BLVD FREMONT CA Phis, Holis
Cacitize 700 POVIELL ST EUERVVILLE CA P, Hols
cacitizz 3201 354 AVE OAKLAND CA__ Phis, Holis
Cacitiza 220 3eTH AVE OAKLAND (CA_ Phis, Holis
Cacities 1219 SANPABLOAVE  RCHNOND CA  Pnls, olis
Cacitisa 2296 APIAN WAY. PNOLE (CA  Phis, Hols
Cacitase 1541 PRk ST ALANEDA (CA__ Philps, Holis
caciizee 37630 BLACOW RD. FREMONT _ CA___ Philips. Holls





Site No. |Address [city |state |State PM
CA-005595 41830 Fremont Bhvd. Fremont CA Phillips, Hollis
CA-04531 731 W Macarthur Blvd Dakland CA Phillips, Hollis
CA-05041 (01271} 7240 VILLAGE PARKWAY DUBLIN CA Fhillips, Hollis
CA-11100 4150 MOWRY & ARGONMAUT FREMONT  CA Phillips, Hollis
CA-11102 100 MACARTHUR BLVD OAKLAND  CA Phillips, Hollis
CA-11109 4220 FOOTHILL BLWD OAKLAND  CA Phillips, Hollis
CA-11114 4957 STEVENSOMN BLWD FREMONT | CA Phillips, Hollis
CA-11115 45830 WARM SPRINGS BLVD FREMONT  CA Philips, Hollis
CA-11128 1700 POWELL 5T EMERWILLE Cé& Fhillips, Hollis
CA-11132 3201 35TH AVE OAKLAND  CA Phillips, Hollis
CA-11133 2220 98TH AVE OAKLAND  CA Phillips, Hollis
CA-11149 12319 SAN PABLD AVE RICHMOND | Ca& Phillips, Hollis
CA-11153 2258 APPLAN WAY PINOLE Ca Phillips, Hollis
CA-11265 1541 PARK 5T ALAMEDS | CA Phillips, Hollis
CA-11263 37630 BLACOW RD FREMONT  CA Phillips, Hollis
Take care,
Janet ) Wager

Contracts Manager
BP Remediation Management

201 Helios Way, Sixth Floor
Houston, TX 77079

o: 281-366-7187

c: 281-619-3517

From: Roe, Dilan, Env. Health [mailto:Dilan.Roe@acgov.org]
Sent: Friday, September 07, 2012 8:21 PM

To: Wager, Janet J
Cc: Couch, Shannon L. (URS); Skance, John
Subject: RE: Arcadis Follow-up Discussion, BP #11133, Case No. RO0000403

Hi Janet:

Thank you for taking the time to talk with us on Wednesday. | look forward to working with you
and ARCADIS on moving your sites towards closure. The attached file contains our evaluation of
Former BP Station #11133 using the Low Threat Closure Policy criteria as discussed on the phone. |
will also forward the other emails | mentioned pertaining to communication with Hollis Phillips on
other projects.

Regards,

Dilan Roe, P.E.

Hazardous Materials Specialist
Alameda County Environmental Health
1131 Harbor Bay Parkway

Alameda, CA 94502

510.567.6767; Ext. 36767

QIC: 30440

dilan.roe@acgov.org

PDF copies of case files can be reviewed/downloaded at:


mailto:Dilan.Roe@acgov.org
file:////c/dilan.roe@acgov.org

From: Skance, John

To: Roe. Dilan, Env. Health; Drogos, Donna, Env. Health; Wager. Janet J
Subject: RE: ACEHD and BP Arcadis Follow-up Call, Thurs Sept 6th, 8:30am PDST/10:30AM CDST
Date: Thursday, September 06, 2012 8:29:42 AM

Call in information below...
John C. Skance

Strategy Manager - US Retail & Logistics

Atlantic Richfield Company
(a BP affiliated company)
P.O. Box 1257

San Ramon, CA 94583
Office: 925.275.3802
Mobile: 925.818.3781

Soft Phone: 281.892.5061

Fax: 925.275.3815

Email: john.skance@bp.com

----- Original Appointment-----

From: Skance, John

Sent: Friday, August 31, 2012 7:27 AM

To: Skance, John; 'dilan.roe@acgov.org’; ‘donna.drogos@acgov.org'; Wager, Janet J

Subject: ACEHD and BP Arcadis Follow-up Call, Thurs Sept 6th, 8:30am PDST/10:30AM CDST
When: Thursday, September 06, 2012 8:30 AM-9:30 AM (UTC-08:00) Pacific Time (US & Canada).
Where: Call: (866) 634-1110 Code: 221 788 5574

Dilan, Donna, and Janet:
Call scheduled per our previous discussions and email exchanges.
Call: (866) 634-1110
Code: 221 788 5574

Regards-


mailto:John.Skance@bp.com
mailto:Dilan.Roe@acgov.org
mailto:donna.drogos@acgov.org
mailto:Janet.Wager@bp.com
mailto:john.skance@bp.com
mailto:john.skance@bp.com
mailto:john.skance@bp.com
mailto:john.skance@bp.com
mailto:john.skance@bp.com

JS
John C. Skance

Strategy Manager - US Retail & Logistics

Atlantic Richfield Company
(a BP affiliated company)
P.O. Box 1257

San Ramon, CA 94583
Office: 925.275.3802
Mobile: 925.818.3781

Soft Phone: 281.892.5061

Fax: 925.275.3815

Email: john.skance@bp.com


mailto:john.skance@bp.com
mailto:john.skance@bp.com
mailto:john.skance@bp.com
mailto:john.skance@bp.com
mailto:john.skance@bp.com

ATTACHMENT 1

ALAMEDA COUNTY ENVIRONMENTAL HEALTH’S EVALUATION OF COMPLIANCE WITH STATE

WATER BOARD POLICIES AND STATE LAW

Agency Name : Alameda County Environmental Health
Local Oversight Program

Date: 08/29/2012

Case Worker: Dilan Roe Fuel Leak Case No: RO0000403
Site Name: BP Station #11133 GeoTracker Global ID: T0600100210
Site Address: 2220 98" Avenue, Oakland, CA 94603 USTCF Claim No: 5502

[ 1 PASS [X] FAIL

The site does not comply with the requirements of the Low-Threat Underground Storage Tank

Case Closure Policy (LTCP) as described below.!

General Criteria
General criteria that must be satisfied by all candidate sites:

a. Is the unauthorized release located within the service area of a

public water system? DJ Yes [1No [INALJUND
b. Does the unauthorized release consist only of petroleum? X Yes [] No [ NA [J UND
c. Has the unauthorized (“primary”) release from the UST system
been stopped? D] Yes [1No [JNALJUND
d. Has free product been removed to the maximum extent
practicable? [J Yes [ No [J NA [X] UND
e. Has a conceptual site model that assesses the nature, extent,
and mobility of the release been developed? [1'Yes I No [ NA LJUND
f. Has secondary source been removed to the extent practicable? ] Yes []1 No [J NA X UND
g. Has soil or groundwater been tested for MTBE and results
reported in accordance with Health and Safety Code Section X Yes [] No [ NA [J UND
25296.157?
h. Does nuisance as defined by Water Code section 13050 exist
at the site? [J Yes [] No [J NA [<X] UND
Are there unigue site attributes or site-specific conditions that
demonstrably increase the risk associated with residual petroleum X Yes [ ] No [] NA []J UND

constituents?




ATTACHMENT 1
ALAMEDA COUNTY ENVIRONMENTAL HEALTH’S EVALUATION OF COMPLIANCE WITH STATE
WATER BOARD POLICIES AND STATE LAW

BP Station #11133

Media-Specific Criteria
Candidate sites must satisfy all three of the media-specific criteria (i.e., Groundwater, Petroleum Vapor
Intrusion to Indoor Air, and Direct Contact and Outdoor Air Exposure):

1. Groundwater: To satisfy the media-specific criteria for groundwater, the contaminant plume that
exceeds water quality objectives must be stable or decreasing in areal extent, and meet all of the
additional characteristics of one of the five classes of sites:

Is the contaminant plume that exceeds water quality objectives
stable or decreasing in areal extent? [JYes [1No [JNADJUND

Does the contaminant plume that exceeds water quality objectives
meet all of the additional characteristics of one of the five classes of
sites? ] Yes [] No [ NA X UND

If YES, check applicable class: []1[12[13[]4[]5

For sites with releases that have not affected groundwater, do
mobile constituents (leachate, vapors, or light non-aqueous phase

liquids) contain sufficient mobile constituents to cause groundwater [ 'ves L]No DI NA L] UND
to exceed the groundwater criteria?

2. Petroleum Vapor Intrusion to Indoor Air: The site is considered low-threat for vapor intrusion to indoor
air if site-specific conditions satisfy all of the characteristics of one of the three classes of sites (a
through c) or if the exception for active commercial fueling facilities applies.

Is the site an active commercial petroleum fueling facility?
Exception: Satisfaction of the media-specific criteria for petroleum
vapor intrusion to indoor air is not required at active commercial

petroleum fueling facilities, except in cases where release [ Yes DI No [INALJUND
characteristics can be reasonably believed to pose an unacceptable
health risk.

a. Do site-specific conditions at the release site satisfy all of
the applicable characteristics and criteria of scenarios 1
through 3 or all of the applicable characteristics and

L . Y N NA ND
criteria of scenario 4? [JvesDINo[] Lu

If YES, check applicable scenarios: []1[]2[]3[]4

b. Has a site-specific risk assessment for the vapor intrusion
pathway been conducted and demonstrates that human
health is protected to the satisfaction of the regulatory [1'Yes DI No [JNALJUND
agency?

c. As aresult of controlling exposure through the use of
mitigation measures or through the use of institutional or
engineering controls, has the regulatory agency
determined that petroleum vapors migrating from soil or [1'ves L1 No DI NA LJUND
groundwater will have no significant risk of adversely
affecting human health?




ATTACHMENT 1
ALAMEDA COUNTY ENVIRONMENTAL HEALTH’S EVALUATION OF COMPLIANCE WITH STATE
WATER BOARD POLICIES AND STATE LAW

BP Station #11133

Media-Specific Criteria (continued)
Candidate sites must satisfy all three of the media-specific criteria (i.e., Groundwater, Petroleum Vapor
Intrusion to Indoor Air, and Direct Contact and Outdoor Air Exposure):

3. Direct Contact and Outdoor Air Exposure:
The site is considered low-threat for direct contact and outdoor air exposure if site-specific conditions
satisfy one of the three classes of sites (a through c).

a. Are maximum concentrations of petroleum constituents in O O O X
soil less than or equal to those listed in Table 1 for the Yes LINo[ | NALJUND
specified depth below ground surface (bgs)?

b. Are maximum concentrations of petroleum constituents in
soil less than levels that a site specific risk assessment
demonstrates will have no significant risk of adversely
affecting human health?

] Yes [] No ] NA [X] UND

c. As aresult of controlling exposure through the use of
mitigation measures or through the use of institutional or [ es LI No X]NA L] UND
engineering controls, has the regulatory agency
determined that the concentrations of petroleum
constituents in soil will have no significant risk of
adversely affecting human health?

Notes:

This site does not comply with the State Water Resources Control Board (SWRCB) policies and state law. Section
25296.10 of the Health and Safety Code requires that sites be cleaned up to protect human health, safety, and the
environment. The current site conceptual model based on information contained in the case file databases (Alameda
County Environmental Health ftp site and SWRCB GeoTracker website), is not adequate to determine that residual
petroleum constituents at the site do not pose a significant risk to human health, safety, or the environment. See
Attachment 2 for details.

UND- Undetermined due to incomplete site characterization and/or site conceptual model (e.g., changing site
conditions not evaluated, trends in groundwater and vapor concentrations not clear, preferential pathways not
adequately evaluated, current well survey not complete, groundwater flow direction and gradients not adequately
evaluated, unable to judge limits of extent and stability of groundwater and soil vapor plumes due to quality problems
with data collected from monitoring well network, unable to assess the impact of groundwater and soil vapor plumes
on adjacent properties, misrepresentation of data, use of outdated protocols for vapor intrusion risk evaluation, etc.).
See Attachment 2 for details.




ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

Agency Name : Alameda County Environmental Health

Local Oversight Program Date: 08/29/2012

Case Worker: Dilan Roe Fuel Leak Case No: RO0000403
Site Name: BP Station #11133 GeoTracker Global ID: T0600100210
Site Address: 2220 98™ Avenue, Oakland, CA 94603 USTCF Claim No: 5502

[ 1 PASS [X] FAIL

The site does not comply with the requirements of the Low-Threat Underground Storage Tank Case
Closure Policy (LTCP) as described below."

General Criteria a: The unauthorized release is located within the service area of a public water system.

The policy is limited to areas with available public water systems to reduce the likelihood that new wells in
developing areas will be inadvertently impacted by residual petroleum in groundwater.

Although the site is located within the service area of East Bay Municipal Utility District, a well search conducted in
October 2004 located 11 domestic wells, seven irrigation wells, and one industrial well within a one-mile radius of
the site. No wells were identified within a 2,000 foot radius of the site, however the complexity of the site
hydrogeology (see General Criteria e below) and the possible influence of pumping of wells with respect to
apparent changes in groundwater flow direction have not been addressed. A current Department of Water well
search should be conducted, and potentially a backyard survey of wells in the area to rule out the possibility of
impacts to or influence of nearby wells.

General Criteriab: The unauthorized release consists only of petroleum.

The unauthorized release consists of petroleum hydrocarbons originating from gasoline underground storage tanks
(USTs).

General Criteria c: The unauthorized (“primary”) release from the UST system has been stopped.

In 1987, three single-walled steel gasoline USTs (one 10,000-gallon, one 8,000-gallon, and one 5,000-gallon) were
removed from the southwestern portion of the site and replaced with three double-walled fiberglass unleaded
gasoline USTs (two 10,000-gallon and one 12,000-gallon). In 1998, the UST system including tanks, pipes, and
dispensers were permanently removed from the site.

General Criteria d: Free product has been removed to the maximum extent practicable.

Free product has been historically detected in wells MW-1 and RW-1 at maximum thicknesses exceeding 3 feet in
MW-1 and 1.6 feet in RW-1 (see Tables 1 and 2). Although free product has been removed by several techniques
including passive floating product removal systems and bailing in MW-1 and RW-1, and operation of a soil vapor
extraction (SVE) system and groundwater extraction and treatment (GWET) system, it is not clear from the data
presented in the case files whether free product remains at the site or whether it has been removed to the
maximum extent practicable.

ACEH is concerned about misrepresentation of data by Atlantic Richfield Company (ARCO), ARCADIS,
and Broadbent and Associates, lack of evaluation of data contained in historical reports, and the validity
of conclusions presented about free product in the November 30, 2011 Case Closure Summary Report
prepared by ARCADIS on behalf of ARCO, and the October 4, 2011 Second Five Year Review Report
prepared by the SWRCB Underground Storage Tank Cleanup (USTCF) staff.
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General Criteria d: Free product has been removed to the maximum extent practicable (continued).

Our concerns include the following:

Submerged Wells. All of the site wells with the exception of vapor extraction wells VEW-6 and
VEW-7 have been submerged during 6 percent to 80 percent of monitoring events conducted at
the site, thereby making data about free product in the wells suspect (see Table 3 for well
construction details and Table 4 for submerged condition statistics). If the water table rises above
the top of the well screen, it is not possible to use the well for detection of light non-agqueous
phase liquids (LNAPLs). Therefore, reliance on data collected from of a submerged well may
provide a false indication of the absence of LNAPL. Although ARCADIS presents hydrographs for
select wells (AW-1, AW-2, AW-3, AW-4, AW-5, AW-6, AW-8, MW-1, MW-3) in the Case Closure
Summary Report which show the submerged condition of the wells, no evaluation or discussion
regarding the submerged wells and the effect on data quality has been conducted or even
mentioned. Additionally, hydrographs for groundwater monitoring wells MW-2 and AW-9,
remediation and pilot test wells RW-1, IW-1, IW-2, IW-3, and OW-1, and soil vapor extraction
wells VW-1 through VW-3, and VEW-4 through VEW-9 were not presented nor were the
submerged conditions in these wells evaluated.

Preferential Pathways. The depth to water in vapor extraction wells VW-2 and VW-3 has ranged
between 0.25 to 6.06 feet below ground surface (bgs) during all monitoring events in which water
levels were measured (i.e., from 2008 to 2011). These wells are adjacent to a sanitary sewer line
that runs beneath the site at approximately the same depths and are within the estimated limits of
free product and capillary fringe residual hydrocarbon footprint prepared by RESNA and
presented in the Remedial Action Plan for the site in 1993. Although this sanitary sewer line was
identified in a utility survey conducted in 2005 by URS, there is no evaluation of its potential to act
as a preferential pathway in the case files.

Data Misrepresentation/Omission. Free product thicknesses are falsely reported as 0.00 feet or
omitted (i.e., reported as not analyzed, applicable, measured, or available) in groundwater
monitoring reports prepared by Broadbent and Associates on behalf of ARCADIS (see Table 1
and 2). Free product data was also omitted from summary tables contained in reports prepared
by other consultants (i.e., free product observed in well RW-1 at a thickness of 1.6 feet
subsequent to the shutdown of the SVE and GWET systems in 1998 was reported in the 2m
quarter 1999 groundwater monitoring report, however reference to the measurement was omitted
from subsequent monitoring reports).

Product Removal Data. Free product was removed from wells MW-1 and RW-1 from 1993 until
2001 (see Table 1 and Table 2). Product removal data often conflicts with reported free product
thickness data measured in wells during monitoring events (e.g., free product thickness reported
as zero in summary tables are made without reference to product removal occurring immediately
prior to well monitoring).

Free Product Measurement. ARCADIS states that 0.70 gallons of free product were removed
from well MW-1 between 1993 and 1996, and measureable free product has not been observed
at this well since 1998; and approximately 161 gallons of free product were removed from well
RW-1 between 1993 and 2001, and measurable free product has not been observed at this well
since 2001. A review of the data presented in Table 1 and Table 2, indicates that “sheen” and/or
“heavy sheen” has been observed repeatedly in monitoring wells MW-1and RW-1 since 1998 and
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General Criteria d: Free product has been removed to the maximum extent practicable
(continued).

2001, with the most recent observations occurring in March 2010.During this event the wells were
under submerged conditions and thus an observation of sheen may be indicative of the bottom of
the column of free product in the wells. Additionally, although sheen was not observed in the
subsequent monitoring events conducted in 2010 and 2011 in wells MW-1 and RW-1, a review of
the data presented in Table 1 and Table 2 indicates MW-1 was under submerged conditions in 1
out of the 4 events, and well RW-1 was submerged during 3 out of the 5 events. As discussed
above, submerged wells may provide a false indication of the absence of LNAPL in a well. This
data has not been evaluated.

e Corrective Action Effectiveness. No evaluation has been presented regarding the success or
infeasibility of corrective actions implemented at the site, including presentation of valid long-term
monitoring data (as discussed above and in General Criteria e below) to demonstrate that
concentrations have not rebounded following the cessation of corrective action. For example,
although the GWET and SVE systems were reportedly successful at removing approximately
13,495 pounds of total petroleum hydrocarbons as gasoline (TPH-g) vapors and 345 pounds of
dissolved TPH-g from groundwater, no assessment was found in the case files regarding the
subsequent observation of 1.6 feet of free product in recovery well RW-1 two months after the
system was shutdown. Additionally, due to the observation of sheen in wells MW-1 and RW-1 in
March 2010 and the submerged conditions of the monitoring wells (including the SVE wells) as
discussed above, it is not clear whether corrective actions implemented at the site have removed
free product to the maximum extent possible or resulted in abatement of free product migration.

General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the release
has been developed.

In the Case Closure Summary Report, ARCADIS contends that case closure is warranted for the site based on the
following:
e The site has been adequately characterized through regular groundwater monitoring and various
soil and/or soil vapor sampling events.

e Petroleum hydrocarbon sources and residual hydrocarbons in site soil have been removed as
evidenced by the most recent site analytical data, and the absence of high concentrations of
constituents of concern (COCs) observed in soil and groundwater suggests that residual
hydrocarbons in soil have been removed via previous remedial activities and through natural
attenuation. COCs in site soil were either non-detect or detected at very low concentrations below
their respective environmental screening levels (ESLs), with the exception of methyl tertiary butyl
ether (MTBE) which was detected slightly above the applicable ESL.

e COCs in site groundwater have exhibited decreasing trends and this trend is expected to
continue. Review of historical groundwater data indicates that concentrations of these analytes

have declined and this trend is expected to continue.

e Active remediation was conducted at the site between 1994 and 1998.
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General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the
release has been developed (continued).

e The plume is not migrating offsite as evidence by the non-detect or low detected COC
concentrations in downgradient monitoring wells.

e No sensitive receptors are likely to be impacted, including surface water bodies, municipal wells,
and drinking water sources.

e The site presents no significant risk to human health and the environment.

e Groundwater collected during the third quarter 2011 sampling event generally indicate that COCs
in site wells are either non-detect or detected at concentrations below their respective ESLs.
Exceptions included low levels of TPH-g in MW-1, AW-1, and RW-1; benzene in AW-1 and AW-4;
MTBE in AW-1 and AW-6; and ethylbenzene and tert butyl alcohol (TBA) in AW-1.

Based on our review of the case files, these assertions are not supported by a conceptual site model (CSM).
Although components of a CSM have been presented in pieces in historical reports, significant data gaps exist and
include an accurate geologic and hydrogeologic assessment, identified stratigraphic and manmade migration
pathways, delineation of the lateral and vertical extent of contamination in all affected media, an adequate
assessment of vapor intrusion pathways, an evaluation of the effectiveness of corrective actions implemented at
the site, and an evaluation of whether any site contamination is present in locations that have the potential to pose
nuisance conditions during common or reasonably expected activities. A summary of identified data gaps is
presented below and in subsequent General and Media Specific Criteria sections.

Plume Delineation and Stability. The horizontal and vertical extent of the plume has not been
adequately defined. ARCADIS presents plots of decreasing concentrations in select wells to
demonstrate plume stability. However, while data presented in these plots generally show
decreasing trends in concentrations of COCs in the wells, ACEH is concerned that the data has
not been adequately been validated and therefore the analysis is not sufficient. Plume stability
must be demonstrated using a technical analysis that considers the following factors that can
affect data quality.

» Well Placement within the Plume. ACEH has concerns regarding the effectiveness of the
remediation and monitoring well network at the site. A total of 26 wells have been installed in the
vicinity of the site, including 12 groundwater monitoring wells (MW-1 through MW-3, and AW-1
through AW-9), one groundwater extraction well (RW-1), nine vapor extraction wells (VW-1
through VM-3, and VEW-4 through VEW-9), three pilot study injection wells (IW-1 through IW-3),
and one pilot study observation well (OW-1). Details of the well locations and construction are
provided in Table 3. Although a similar table is provided in Section IB in the USTCF’s Second Five
Year Review Summary Report, the table contains errors and omits information pertinent to the
evaluation of effectiveness of the remediation wells, and the monitoring well network to provide
reliable measurements of chemical parameters and hydraulic head at each monitoring point (i.e.,
well type, installation date, screen interval and length, and type of geologic formations the wells
are screened across). No such table is presented in Case Closure Summary report prepared by
ARCADIS.
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General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the release
has been developed (continued).

» Submerged Groundwater Monitoring Wells. Historical depth to water
measurements in the sites 13 groundwater monitoring wells indicate that the wells
have been under submerged conditions during 6 percent to 80 percent of monitoring
events conducted (see Table 4). Six of the wells, including three on-site wells (MW-2,
AW-5, and AW-6), and three off-site wells (AW-2, AW-7, and AW-8), have been
submerged during more than 50 percent of monitoring events. As previously
discussed, conclusions regarding the absence of free product based on observation
collected from submerged wells may be misleading.

» Groundwater Flow Directions. In the 2005 Soil and Water investigation Report,
URS presents groundwater flow direction data between July 1992 and July 2005.
Based on this data URS reports that groundwater flow directions in the western and
eastern sections of the site have predominantly been easterly and westerly,
respectively, converging to a generally northwest-southeast trending potentiometric
depression or trough across the center of the site, with groundwater flow direction
along the axis of the trough generally to the east and southeast, which represents the
overall predominant groundwater flow direction at the site. In the Case Closure
Summary Report, ARCADIS states that the groundwater flow direction has been
highly variable, but is predominantly from the east to the west. ARCADIS provides a
summary of historical groundwater flow directions and gradients from which they
base their conclusions, however, as seen in the data presented in Table 5, ARCADIS
presents groundwater flow directions and gradient data for 2006 through 2011, and
omits data from 1989 to 2006 that is pertinent to understanding contaminant
transport at the site. The missing data, included by ACEH in Table 5, shows that
groundwater at the site has been characterized as westerly, easterly, northeasterly,
southerly, southeasterly, southwesterly, radially inwards towards the site, and radially
outward from the site. The historic groundwater elevation contour maps demonstrate
the widely variable interpretation of hydraulic head from water level measurements
and the resultant conclusions about site hydrogeology and groundwater flow
directions. Upon examination of the groundwater contour maps, it can be seen that
the variability in reported groundwater flow direction has been due to use of different
wells to generate the contour lines. Reported reasons for not using data from all
monitoring wells include “anomalous” water levels, use of off-site wells only due to
the complex hydrogeology beneath the site, free product in wells, well inaccessibility
due to parked cars, and the inability to locate off-site well AW-7. Based on our
review, characterization of data as “anomalous” has been used to exclude data that
has been consistent over time, without adequate justification for doing so. ACEH is
concerned that the reported “anomalous” data has never been investigated and that
the site hydrogeology and potential anthropogenic influences in hydraulic conditions
(e.g., leaking sewer/storm drain/water lines, groundwater pumping from nearby water
supply and remediation wells) has not been adequately characterized.

» Groundwater Levels. Depth to groundwater in the on-site monitoring wells has
historically varied by up to 14 feet across the site during a single monitoring event.
Groundwater elevations at the site have exhibited an increasing trend since
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General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the release
has been developed (continued).

monitoring began in the late 1980’s. Water level measurements in select site wells
have been consistently and inappropriately labeled as “anomalous” data. Rather than
investigating hypothesis for the rising trends over time and large deltas seen in water
level measurements across the site during the same monitoring event, the site has
been largely characterized as having “complex hydrogeology”. Our review of the case
files reveals two conflicting hypothesis:

v' The first hypothesis surmises that there are two separated, shallow water-
bearing zones underlying the site, based on the relatively high water
levels observed in MW-1 through MW-3 as compared to the lower levels
observed in the other wells (a delta of ranging from 7 to 14 feet across a
short distance).

v' The second hypothesis, presented in the Remedial Action Plan prepared
in 1993, surmises that shallow groundwater underlying the site to the
depth explored occurs in one hydraulically connected water-table aquifer,
and that the apparently “anomalous” water levels observed in wells MW-1
through MW-3 are the result of external circumstances unrelated to
natural hydrogeologic conditions (e.g., leakage from a water line or sewer
along Bancroft Avenue, or perching of groundwater in the tank cavity).

Based on our review of water level measurements, site maps showing the locations
of underground utilities, and boring and monitoring well logs, each of these
hypothesis are plausible, have not been validated, and warrant further investigation.

» Sample Biases and Cross Contamination. ACEH has concerns related to potential
sample biases due to the construction of the wells and subsurface conditions at the
well locations. These concerns include:

v' Long-Screen Monitoring Wells. All of the wells at the site can be classified as
conventional single interval long-screened monitoring wells screened across
multiple geologic formations (see Table 3). Water samples collected from these
types of monitoring wells are actually blended or composite samples of
groundwater within the vertical interval of the aquifer screened by the wells. If the
dissolved contaminants are stratified within the aquifer, compositing in long
screen wells during sampling results in underestimation of the maximum
concentrations present in the aquifer. By using results obtained from composite
samples, the risk to the downgradient receptors may be underestimated, including
the risk posed to vapor receptors. Additionally, borehole flow and transport of
contaminants in long-screen wells may contaminate parts of the aquifer that would
not otherwise become contaminated in the absence of a long-screen well.

2012-08-29 | Page 6 of 16




ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria e: A conceptual site model that assesses the nature, extent, and mobility
of the release has been developed (continued).

v" Local Vertical Flow Systems. As discussed previously, the reasons for the
observed variations in hydraulic head in monitoring wells across the site
has not been adequately evaluated and may be due to vertical gradients.
Installation of a monitoring well may set up a local vertical flow system
because of the natural vertical gradient at the well location. The well can
act as a “short circuit” along this gradient, with the resulting flow in the
wellbore often of significant magnitude to compromise the integrity of any
samples collected from the well. Therefore samples could yield biased
and misleading data concerning solute concentration, source location,
and plume geometry.

v' Groundwater Recharge. A review of historic groundwater elevation
contour maps indicates areas of localized mounding. Groundwater
recharge at a site could create a layer of clean water atop a deeper
dissolved contaminant plume. The layer of clean water may constitute an
effective diffusion barrier that impedes the upward migration of volatile
contaminants from the dissolved plume.

Remediation System Design. The GWET and SVE system operated intermittently from 1994
until 1998. The system was initially connected to eight vapor extraction wells (VEW-1 through
VEW-8) and one groundwater extraction well (RW-1). Although no boring logs or details of the
monitoring well construction for the SVE wells were found in the case files, the total depths and
screen intervals of the wells are inferred to be 20 feet below ground surface (bgs), and 5 to 20 feet
bgs, respectively, based on the work plan for well installation. Off-site well VEW-9 was installed
and connected to the SVE and GWET system in April 1996. This well is screened from 6 to 20 feet
bgs. Water level measurements taken in 2008 through 2011 indicate that many of these well are
submerged. Although the SVE and GWET systems were reportedly successful at removing
approximately 13,495 pounds of TPH-g vapors and 345 pounds of dissolved TPH-g from
groundwater, no assessment was found in the case files regarding the impacts of the submerged
wells on the effectiveness of the SVE system or the subsequent observation of 1.6 feet of free
product in recovery well RW-1 two months after the system was shutdown. Effective remediation
systems can be designed only if the concentration and distribution of the contaminants are
accurately defined.

Preferential Pathway Study. ACEH is concerned given the uncertainty in the hydrogeology at the
site and rising groundwater elevation trends, that the subsurface utilities have not been adequately
investigated as discussed below:

» During a preferential pathway study conducted in July 2005, URS measured
depth to water and collected groundwater samples, from three soil vapor
extraction wells (VEW-4, VEW-5, and VEW-8) located in the vicinity of the
sanitary sewer line (running beneath the north and northwestern section of the
site at approximately 6.5 to 7 feet bgs) to assess the potential for the sewer line to
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General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the
release has been developed (continued).

act as a preferential pathway for contaminant migration. At the time of
measurement in July 2005, the depth to water in wells VEW-4, VEW-5, and VEW-
8 was 14.04 feet bgs, greater than 20 feet bgs, and 16.10 feet bgs, respectively.
Analytical results from groundwater samples collected from wells with water
(VEW-4 and VEW-8) reported concentrations of total petroleum hydrocarbons as
gasoline (TPHg) and benzene, toluene, ethylbenzene, and xylenes (BTEX) in well
VEW-4 at concentrations of 680 micrograms per liter (ug/L), 41 ug/L, 24 ug/L, 20
ug/L, and 67 pg/L, respectively. No analytes were detected above laboratory
reporting limits in well VEW-8. Based on this data it was concluded that the sewer
line in the north and northwestern section of the site did not act as a preferential
pathway for contaminant migration. However, given the rising groundwater
elevations at the site, ACEH is concerned that this potential pathway has not been
adequately evaluated.

» Although other underground utilities were identified beneath and adjacent to the
site, no investigation activities were conducted in their vicinity to evaluate the
potential for the utility trenches to serves as preferential pathways for contaminant
migration. As previously discussed, our review of the case files indicates the
depth to water in vapor extraction wells VW-2 and VW-3 has ranged between 0.25
to 6.06 feet bgs during all monitoring events in which water levels were measured
(i.e., from 2008 to 2011). These wells are adjacent to a sanitary sewer line that
runs beneath the southeastern portion of the site near the UST pit at
approximately the same depths as the other sewer line bisecting the site and are
within the estimated limits of free product and capillary fringe residual
hydrocarbons prepared by RESNA and presented in the Remedial Action Plan for
the site. Although this sanitary sewer line was identified in a utility survey
conducted in 2005, there is no evaluation of it acting as a preferential pathway in
the case files.

e Analytical Detection Limits. A review of site data indicates that analytical reporting limits have
been higher than the corresponding environmental screening levels (ESLs) presented in the
revised May 2008 Screening for Environmental Concerns at Sites with Contaminated Soil and
Groundwater guidelines (RWQCB, 2008) for some of the COCs and thus reports of non-detects
are incorrect. For example, the reporting limits for 1,2-DCA consistently exceed the ESLs and
therefore claims that this COC is below its corresponding ESL are not validated.

e Changes in Areal Extent of the Plume. Historic isoconcentration contour maps for MTBE,
benzene, and TPH-g groundwater plumes indicate the plumes have migrated offsite beyond the
perimeter of the site in all directions with the maximum estimated plume length exceeding 300 feet
in the southwest direction. Plume maps should be provided to show the current spatial distribution
of contaminants in the subsurface. The maps should display the contaminant distribution for soil
gas, soil matrix, and groundwater for all the COCs. All data used to construct the contour maps
should be clearly annotated on the maps. Ideally the base map for plume presentation should be
provided on an aerial photograph.
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General Criteria e: A conceptual site model that assesses the nature, extent, and mobility of the
release has been developed (continued).

e Geologic Cross Sections. Geologic cross sections illustrating the subsurface lithology, water
levels, and distribution of contaminants in soil based on available boring logs, were provided in the
2005 Feasibility Study Report prepared by URS. However, since that time new data has been
generated and should be presented on new cross-sections. This data should show the relationship
between utility trenches and groundwater elevations at the site.

e Well Survey. A recent well survey that uses all available well from both the Department of Water
Resources and local agencies (Zone 7 Water Agency or Alameda County Public Works as
appropriate) should be conducted. Water supply wells located within 2,000 feet of the site should
to be presented on a site figure with a table identifying each well along with the well construction
details.

General Criteria f: Secondary source has been removed to the extent practicable.

The secondary source is the petroleum-impacted soil, free product, or groundwater that acts as a long-term source
releasing contamination to the surrounding area. Unless site conditions prevent secondary source removal (e.g.,
physical or infrastructural constraints exist whose removal or relocation would be technically or economically
infeasible), petroleum-release sites are required to undergo secondary source removal to the extent practicable.

According to the LTCP, to the extent practicable means implementing a cost-effective corrective action which
removes or destroys-in-place the most readily recoverable fraction of source-area mass within one year or less.
Following removal or destruction of the secondary source, additional removal or active remedial actions shall not be
required by regulatory agencies unless (1) necessary to abate a demonstrated threat to human health or (2) the
groundwater plume does not meet the definition of low threat as described in this policy.

Although corrective action at the site has included soil excavation, free product removal, and operation of an SVE
and GWET systems, it is not clear from our review of the case files whether the secondary source(s) at the site
have been removed to the maximum extent practicable. As described in General Criteria e above and in the Media
Specific Criteria sections below, ACEH has concerns about the quality of soil, soil gas, and groundwater data and
lack of a site conceptual model, and therefore the effectiveness of the corrective actions at removing secondary
sources of petroleum hydrocarbons. Our concerns regarding the adequacy of secondary source removal include
the following:

e No evaluation has been presented of the areas of success or infeasibility of corrective actions
implemented at the site, including presentation of valid long-term monitoring data after the
subsurface has reached equilibrium to demonstrate that concentrations have not rebounded
following the cessation of corrective action. For example, although the GWET and SVE systems
were reportedly successful at removing approximately 13,495 pounds of TPH-g vapors and 345
pounds of dissolved TPH-g from groundwater, no assessment was found in the case files
regarding the subsequent observation of 1.6 feet of free product in recovery well RW-1 two
months after the system was shutdown.

e The SVE and GWET systems were connected to nine vapor extraction wells and recovery well
RW-1, Although the drilling and installation activities associated with five of the SVE wells (VEW-4
through VEW-8) are not in the case files, no assessment has been made regarding the
effectiveness of the wells. Even though groundwater data has been collected from all of the site’s
eight soil vapor extraction wells on a quarterly basis from January 2008 until July 2009, and then
on a semi-annual basis from 2010 through 2011, no analysis has been presented to assess the
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General Criteria f: Secondary source has been removed to the extent practicable.

effects of submerged conditions identified in two of the on-site soil vapor extraction wells (VW-2,
VW-3) during 100% of the monitoring events, and one off-site soil vapor extraction well (VEW-9)
during 30% of the monitoring events. Depth to water in on-site well VW-2 has ranged from 0.25
feet bgs to 1.99 feet bgs during all monitoring events in which depth to water measurements were
reported.

e No subsurface confirmation sampling has been conducted to demonstrate the effectiveness of
secondary source removal and verify that cleanup activities have reduced subsurface volatile
chemical concentrations to levels protective of human health, including receptors subject to vapor
intrusion. Site soil was last sampled in 2005.

e |n 2009, groundwater contaminant concentrations exhibited an increasing trend in monitoring well
AW-1. At that time, ACEH did not concur with USTCF staff that case closure should be considered
in light of elevated concentrations of TPH-g and benzene and observations of a sheen in wells
MW-1 & AW-1 during the 1% quarter 2010 monitoring event, indicating that the site may pose a
potential risk to human health and the environment, an elementary school located directly down-
gradient of the site, and adjacent residences. Subsequently, ACEH directed ARCO to implement
the approved corrective action to abate elevated concentrations of petroleum hydrocarbons and
sheen and proceed with a three month pilot study for the injection of nutrients to enhance
biodegradation of TPH-g in soil and groundwater.

e In September 2010, ARCADIS installed three injection wells (IW-1 through IW-3) and one
observation well (OW-1) at the site. Following the well installation activities, downgradient injection
well IW-3 was sampled to further delineate the plume in the vicinity of the pilot study area. Based
on the reported low levels of COCs (benzene at 5.8 ug/L, ethylbenzene at 8.3 ug/L, toluene at 2.9
ug/L, xylenes at 8.5 ug/L, MTBE at 2.5 pg/L, and TPHg at 1,000 ug/L) in groundwater samples
collected from the well, ARCADIS requested that implementation of the pilot test be postponed
until after additional sampling was conducted to evaluate groundwater concentrations in the wells
in the vicinity injection wells. Results of groundwater samples collected from AW-1, AW-2, and
MW-1 indicated that MTBE, benzene, and TAME were present in AW-1 at low concentrations of
4.4 pg/L, 0.92 pg/L, and 0.80 pg/L, respectively; AW-2 contained MTBE at a concentration of 0.52
ug/L; and MW-1 contained TPHg at a concentration of 230 pg/L. Based on the low COC levels in
these wells, ARCADIS recommended the postponement of the pilot injection test until third quarter
2011 sampling results could be reviewed. ARCADIS did not present data nor include a discussion
regarding the potential low bias of the analytical results due to submerged conditions of the newly
installed wells.

e The pilot study was never implemented as claimed by the USTCF staff in the Second Five Year
Review Summary Report.

General Criteria g: Soil and groundwater have been tested for MTBE and results reported in accordance
with Health and Safety Code section 25296.15.

The primary source of release at the site has been determined to be from the gasoline underground storage tank
system including piping and dispensers. MTBE was included in the list of analytes in 1993.
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

General Criteria h: Nuisance as defined by Water Code section 13050 does not exist at the site.

Water Code section 13050 defines "nuisance" as anything which meets all of the following requirements:

(1) Is injurious to health, or is indecent or offensive to the senses, or an obstruction to the free use of
property, so as to interfere with the comfortable enjoyment of life or property.

(2) Affects at the same time an entire community or neighborhood, or any considerable number of
persons, although the extent of the annoyance or damage inflicted upon individuals may be
unequal.

(3) Occurs during, or as a result of, the treatment or disposal of wastes. For the purpose of the
Policy, waste means a petroleum release.

Based on our review of the case files, and the fact that the site is located in a commercial and residential
community, sufficient data has not been presented to support whether a nuisance condition currently exists or
potentially could exist in the future. A nuisance evaluation should been incorporated into the CSM and should
describe whether any site contamination is present in locations that have the potential to pose nuisance conditions
during common or reasonably expected activities. The types of data relevant to determining whether nuisance
exists at the site include:

o Descriptions of the type and vertical and lateral extent of shallow soil or lateral extent of surface
soil contamination

e Depths to contamination

e Analytical results for surface soil, shallow soil, and groundwater samples

e Discussion of any odors or visual evidence of contamination

e Preferential pathway and utility conduit surveys

e Review of potential points for exposure (such as groundwater seeps into basements)

e Expected future use of site

e Description of surface water runoff from the property to storm drains or other sites

Please refer to the CSM discussion presented in General Criteria e above for detalils.

Unique site attributes or site-specific conditions that demonstrably increase the risk associated with
residual petroleum constituents.

The land use in the vicinity of the site is mixed commercial and residential with residential homes and an apartment
building located immediately adjacent to the northeastern and southeastern property lines, residential and
commercial property located across 98" Avenue to the northwest, and a school located across Bancroft Ave
approximately 0.15 miles southwest of the site.

Media-Specific Criteria 1. Groundwater

In order to meet the low-threat groundwater-specific criteria, if groundwater with an existing or potential designated
beneficial use is affected by an unauthorized release, the contaminant plume that exceeds water quality objectives
must be:

e Stable or decreasing in areal extent (i.e., the contaminant mass that has expanded to its
maximum extent: the distance from the release where attenuation exceeds migration)
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

Media-Specific Criteria 1. Groundwater (continued)

e Meet all of the additional characteristics of one of the five classes of sites (groundwater-specific
criteria) listed in the LTCP.

In the Second Five Year Review Summary Report, USTCF staff recommend closure of the site on the contention
that based on the concentrations of other water quality parameters such as alkalinity, hardness, total dissolved
solids, metals, nutrients, methane and carbon dioxide, the groundwater has no current or future beneficial use.
Considering the poor water quality, this site should be considered for closure providing the land use remain
commercial. This statement is not consistent with state policy for water quality control as prescribed in Resolution
92-49 (Policies and Procedures for Investigation and Cleanup and Abatement of Discharges Under Water Code
Section 13304) nor “the fundamental tenet of the LTCP that if the closure criteria described in this policy are
satisfied at a petroleum unauthorized release site, attaining background water quality is not feasible, establishing
an alternate level of water quality not to exceed that prescribed in the applicable Basin Plan is appropriate, and that
water quality objectives will be attained through natural attenuation within a reasonable time, prior to the expected
need for use of any affected groundwater.

Although, ARCADIS contends in the Case Closure Summary Report that the plume is not migrating offsite as
evidenced by the non-detect or low detected COC concentrations in downgradient monitoring wells, our review of
the case files indicates that sufficient data has not been presented to base a determination that threats to existing
and anticipated beneficial uses of groundwater have been mitigated or are de minimis. Additional site
characterization activities are required to adequately define the groundwater-specific criteria (i.e., contaminant
plume length, status of free product removal, distance to the nearest groundwater or surface water receptor from
the plume boundary, and dissolved concentrations of MTBE and benzene).

Please refer to the CSM discussion presented in General Criteria e above for details.

Media-Specific Criteria 2. Petroleum Vapor Intrusion to Indoor Air

The low-threat vapor-intrusion criteria in the Policy apply to release sites and impacted or potentially impacted
adjacent parcels when:

(1) existing buildings are occupied or may be reasonably expected to be occupied in the future, or
(2) buildings for human occupancy are reasonably expected to be constructed in the near future.

According to the LTCP, petroleum release sites must be considered low-threat for the vapor-intrusion-to-indoor-air
pathway if they satisfy the following media-specific criteria:

e Site-specific conditions satisfy all the assumptions, characteristics, and screening criteria of
scenarios 1 through 3 as applicable, or all of the characteristics and screening criteria of scenario
4 of the Policy; or

o A site-specific risk assessment for the vapor intrusion pathway is conducted and demonstrates
that human health is protected to the satisfaction of the regulatory agency; or

e As aresult of controlling exposure through the use of mitigation measures or through the use of
institutional or engineering controls, the regulatory agency determines that that petroleum vapors
migrating from soil or groundwater will have no significant risk of adversely affecting human
health.
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

Media-Specific Criteria 2. Petroleum Vapor Intrusion to Indoor Air (continued)

The land use in the vicinity of the site is mixed commercial and residential with residential homes and an apartment
building located immediately adjacent to the northeastern and southeastern property lines, residential and
commercial property located across 98" Avenue to the northwest, and a school located across Bancroft Ave
approximately 0.15 miles southwest of the site. Therefore, the vapor-intrusion criteria in the Policy must be satisfied
to consider the site for low-threat closure under the LTCP.

Both ARCADIS and the USTCF staff use the results of an October 2001 soil gas investigation and Risk Based
Corrective Action (RBCA) Tier 1 through 3 evaluations conducted in May 2002, to support their recommendation for
site closure. Both the 2001 investigation and the RBCA evaluations were conducted to address the potential for
inhalation potential risks from residual subsurface hydrocarbon concentration particularly to off-site residents.
ARCADIS and the USTCF staff state that the results of the RBCA study indicate that the theoretical upper-bound
incremental lifetime cancer hazard indices associated with levels of TPH, BTEX and MTBE in on-site soils and
groundwater are below acceptable risks. Accordingly, it was concluded that no further action is necessary for the
protection of human health at the site. However, ACEH has the following concerns regarding the adequacy of 2001
investigation and the 2002 RBCA evaluation:

e The methods used to evaluate the fate and transport of contaminants in the 2002 RBCA
evaluation are outdated. The 2002 RBCA evaluations were guided by applicable standards at the
time including the American Society for Testing and Materials (ASTM) Standard Guide for Risk-
Based Corrective Acton Applied at Petroleum Release Sites (€1739-95el; ASTM 1999), the
Oakland Risk-Based Corrective Acton: Technical Background Document (2000), the Oakland
Urban Land Redevelopment Program: Guidance Document (2000), the California Regional Water
Quality Control Board — San Francisco Bay Region Application of Risk Based Screening Levels
and Decision Making to Sites with Impacted Soil and Groundwater (2001), and the U.S.
Environmental Protection Agency’'s Risk Assessment Guidance for Superfund: Volume 1 —
Human Health Evaluation Manual (EPA, 1989). Guidance for collecting soil gas samples and
evaluating the risks from vapor intrusion has changed significantly since the 2001 investigation
and 2002 RBCA evaluation were conducted.

e Technical justification for the input parameters used in the evaluations is not adequately
supported by a CSM, including:

» Depth to Groundwater. The depth to groundwater was assumed to range from 10
to 22 feet bgs; however groundwater elevations at the site have exhibited a rising
trend since the evaluations were conducted.

» Maximum Soil Concentrations. Samples collected during the second UST
removal in 1998 (SW1, SW2, SW3, SW4) were considered representative of the
current soil conditions in the pit area. However, a review of the data indicates that
the 1998 samples were collected at 12 feet bgs whereas samples collected from
soil beneath the tanks during the 1987 tank removal (Al, A2, B1, and C1) were
collected at a depth of 13.5 feet bgs. A concentration of 33 mg/kg (detected at
well RW-1 at 25 feet bgs) was used in the RBCA evaluations as the maximum
TPH-g concentration in soil; however our review indicates TPH-g has been
detected in six samples (collected at depths ranging from 11 to 25 feet bgs)
above 33 mg/kg, up to a maximum concentration of 420 mg/kg at boring Al at a
depth of 13.5 feet bgs. The RBCA also states that TPHg was detected in one
deep off-site soil location (AW-4 at 21 feet bgs); however historic soil data
indicates that TPHg was also detected in off-site soil location AW-3 at depths of
21 and 26 feet bgs.
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

Media-Specific Criteria 2. Petroleum Vapor Intrusion to Indoor Air (continued)

» Groundwater Flow Direction. A westward flow direction was used in the
evaluations; however groundwater flow direction has been variable at the site
and has not yet been adequately characterized.

» Free Product. The evaluation was based on the assumption that no free product
remained at the site. Site characterization activities have not adequately justified
this assumption.

» Soil Vapor Concentrations. The RBCA evaluations used soil vapor data collected
during a 2001 site investigation, to evaluate exposure to the residential properties
adjacent to the site. The soil vapor samples used in the evaluation were collected
from six borings located adjacent to a sanitary sewer line and thus may have
been biased low due to vapor migration in the trench materials.

e The site-specific risk assessment for the vapor intrusion pathway used to satisfy the criteria under
the LTCP, should be done in accordance with current industry standards as contained in the
California Environmental Protection Agency’s Department of Toxic Substances Control (DTSC)
Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air (October
2011). The DTSC Guidance recommends the following:

» Use of multiple lines of evidence (i.e., soil gas, soil matrix and groundwater data)
to reasonably estimate the level of risk posed by vapor intrusion;

» Use of maximum contaminant concentration (i.e., data collected above the source);

» Use of reasonable site-specific input parameters in the California version of
USEPA'’s Vapor Intrusion Model by Johnson and Ettinger, created by the DTSC
to include California-specific chemical toxicity factors;

» Preferential pathways should not exist at the site;

» Knowledge of adjacent building construction (slab-on-grade, crawl spaces, etc.);

» Calculation of cumulative health effects;

» Use of data representing seasonable variability before making a final risk

determination as short term measurements rarely represent long-term conditions.

In the absence of an adequate site-specific risk assessment that demonstrates that petroleum vapors migrating
from soil or groundwater will have no significant risk of adversely affecting human health, site-specific conditions
must satisfy all the assumptions, characteristics, and screening criteria of Scenarios 1 through 3 as applicable, or
Scenario 4 of the LTCP.

e Scenarios 1 and 2 pertain to sites with unweathered LNAPL in groundwater. Unweathered LNAPL
is defined by the LTCP to mean petroleum product that has not been subjected to significant
volatilization or solubilization, and therefore has not lost a significant portion of its volatile or
soluble constituents (e.g., comparable to recently dispensed fuel).

e Scenario 3 provides low threat criteria based on the dissolved phase concentration of benzene in
groundwater and characteristics of the bioattenuation zone including oxygen content and
separation distance between building foundations and groundwater.

e Scenario 4 provides low threat criteria based on soil gas sampling data for benzene,
ethylbenzene, and naphthalene.
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

Media-Specific Criteria 2. Petroleum Vapor Intrusion to Indoor Air (continued)

Our review of the case files indicates that additional site characterization activities are required in order to define
the characteristics of the bioattenuation zone and concentrations of COCs in groundwater (Scenario 3), or soil
vapor concentration in soil (Scenario 4), and adequately assess the potential for human health risk due to vapor-
intrusion into residential and commercial buildings in the vicinity of the site. Scenarios 1 and 2 do not apply to the
site as the primary release occurred prior to 1998. ACEH is concerned about the data representativeness, data
quality, spatial distribution relative to current or potential receptors and sources, temporal variability, and resultant
conclusions. Examples of our concerns include:

e Misrepresentation of Soil Vapor Data. In the Case Closure Summary Report, ARCADIS states
that soil vapor slightly exceeded the ESL for TPHg (6.9 parts per million by volume [ppmv]) in two
of 18 samples collected in 2001. One sample (B-3-V1) was collected at 5 feet bgs and contained
7.0 ppmv, the second sample (B-1-V2) was collected at 10 feet bgs and contained 9.0 ppmv.
ARCADIS fails to identify a third soil vapor sample that exceeded the ESL for TPHg in the sample
collected from B-2-V2 at 11 feet bgs. They also fail to identify one sample collected at 15 feet
bgs from B-6-V3 that exceeded the ESL for benzene (0.089 ppmv) at a detected concentration of
0.340 ppmv.

e Lack of Seasonal and Temporal Soil Gas Data. Our review of the case files indicates that soil
gas data is limited to the analytical data collected during the October 2001 investigation only, and
therefore does not adequately determine long-term stability of contaminant concentrations.

e Spatial Distribution of Soil Vapor Data. Soil vapor samples were collected from six borings (B-
1 through B-6) drilled in the eastern and southeastern property boundaries adjacent to a 2-story
apartment building and a single story residence in October 2001. Although the locations of the
borings were in the vicinity of a sanitary sewer line, no assessment was made on the potential
dilution of samples in those locations due to migration of soil gas in the trench materials.
Additionally, no borings were advanced along the northern property boundary adjacent to two
additional single story residences.

e Bioattenuation Zone Determination. Results from preferential pathway and utility conduit
surveys need to be presented and evaluated to determine whether a continuous bioattenuation
zone is present.

e Soil Gas Sampling Methodology. ARCADIS concludes that based on the depth and the years
since the samples were collected it is unlikely a soil vapor threat to human health or the
environment remains at the site. ACEH is concerned about the lack of discussion of the sampling
methodology used to collect the soil gas samples and the validity of the data with respect to
current protocols for conducting soil gas investigations in accordance with the DTSC'’s April 2012
Advisory — Active Soil Gas Investigations.

e Assessment of all COCs. There is a lack of an assessment of analytical data for all COCs in
soil, including total petroleum hydrocarbons and MTBE, in order to determine whether unique
conditions not considered in the Policy may exist at the site.

Please refer to the CSM discussion presented in General Criteria e above for details on the adequacy of site
characterization activities with respect to evaluating vapor-intrusion potential.
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ATTACHMENT 2
ALAMEDA COUNTY ENVIRONMENTAL HEALTH LOCAL OVERSIGHT PROGRAM
CASE REVIEW FOR COMPLIANCE WITH STATE WATER RESOURCES CONTROL BOARD
LOW THREAT CLOSURE POLICY

Media-Specific Criteria 3. Direct Contact and Outdoor Air Exposure.

The LTCP describes conditions where direct contact with contaminated soil or inhalation of contaminants volatized
to outdoor air poses a low threat to human health. According to the Policy, release sites where human exposure
may occur shall be considered for closure if they meet any of the following media-specific criteria for direct contact
and outdoor air exposure:

a. Maximum concentrations of petroleum constituents (i.e., benzene, ethylbenzene, naphthalene,
and poly-aromatic hydrocarbons [PAHS]) in soil are less than or equal to those listed in Table 1 of
the LTCP for the specified depth bgs;

a. Maximum concentrations of petroleum constituents in soil are less than levels that a site specific
risk assessment demonstrates will have no significant risk of adversely affecting human health; or

b. As a result of controlling exposure through the use of mitigation measures or through the use of
institutional or engineering controls, the regulatory agency determines that the concentrations of
petroleum constituents in soil will have no significant risk of adversely affecting human health.

As previously described, the land use in the vicinity of the site is mixed commercial and residential with residential
homes and an apartment building located immediately adjacent to the northeastern and southeastern property
lines, residential and commercial property located across 98™ Avenue to the northwest, and a school located
across Bancroft Ave approximately 0.15 miles southwest of the site. Therefore, human exposure through direct
contact and outdoor air exposure must be evaluated.

ARCADIS and the USTCF staff use the results of the RBCA Tier 1 through 3 evaluations conducted in May 2002,
to support their recommendation for site closure. As discussed previously in the Media-Specific Criteria 2 section
for Petroleum Vapor Intrusion to Indoor Air, ACEH has concerns regarding the adequacy of the 2002 RBCA
evaluations and technical justification of input parameters. Therefore, in lieu of an adequate site-specific risk
assessment that demonstrates that maximum concentrations of petroleum constituents in soil will have no
significant risk of adversely affecting human health, maximum concentrations of petroleum constituents in soil must
meet the soil criteria for the prescribed depth ranges of 0 to 5 feet and 5 to 10 feet bgs listed in Table 1 of the
Policy.

Our review of the case files indicates that additional site characterization activities are required in order to
adequately assess the potential for direct contact and outdoor air exposure to residential, commercial, and utility
workers and determine that soil concentrations are protective of ingestion of soil, dermal contact with soil, inhalation
of volatile soil emissions, and inhalation of particulate emissions. The assessment should present analytical data for
all COCs in soil, including total petroleum hydrocarbons and MTBE, in order to assess whether unique conditions
not considered in the Policy may exist at the site.

Please refer to the CSM discussion presented in General Criteria e above for details on the adequacy of site
characterization activities.

Notes:

This site does not comply with the State Water Resources Control Board (SWRCB) policies and state law. Section 25296.10 of
the Health and Safety Code requires that sites be cleaned up to protect human health, safety, and the environment. The current
site conceptual model based on information contained in the case file databases (Alameda County Environmental Health ftp site
and SWRCB GeoTracker website), is not adequate to determine that residual petroleum constituents at the site do not pose a
significant risk to human health, safety, or the environment. See Attachment 1 for Checklist.

2012-08-29 | Page 16 of 16




Table 1 - Free Product Data for Well MW-1

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free Product Thickness Depth to Water Well Submerged® Product Removed
Date Sampled
(feet) (feet) (Y/N) (gallons)
12/21/1988 >3 15.86
1/17/1988 2.5 15.46
2/15/1989 1.08 15.17
1/24/1990 0.2 18.07
7/5/1990 0.22 13.31
4/5/1991 0.22 13.31
6/1/1991 GLOBULES 14.76
4/1/1992 9-060 0.01 11.25
7/6/1992 9-060 0.02 13.61
10/7/1992 9-00 0.09 15.15
1/14/1993 9-060 0.01 10.73
4/22/1993 9-00 0.16 11.64
7/15/1993 000 1.11 13.50
10/20/1993 ? 0.10
10/21/1993 9-60 1.00 15.21
11/10/1993 2 0.10
1/27/1994 000 0.81 17.48
4/21/1994 0.00 10.94
9/9/1994 ? SHEEN
9/19/1994 0-60 SHEEN 13.80
10/26/1994 ? SHEEN
11/16/1994 ? SHEEN
12/21/1994 9-060 0.02 12.60 0.25
1/30/1995 NM NM ?
2/8/1995 2 0.00
4/10/1995 0.00 10.62 0.25
6/29/1994 0.00 18.72 SHEEN
9/18/1995 0.00 12.92 SHEEN
12/7/1995 0.00 13.82 SHEEN
3/28/1996 9-00 0.01 10.03 <0.001
6/20/1996 9-060 0.02 11.29 SHEEN
10/11/1996 0-060 0.01 14.86 <0.001
1/2/1997 0-060 0.01 11.03 <0.01
4/14/1997 0-060 0.01 12.25 <0.01
4/15/1997 NM NM ?
7/2/1997 0.00 14.11 <0.01
9/30/1997 0.00 14.40
1/21/1998 0:00 0.01 7.99 Y <0.01
4/9/1998 0.00 7.89 Y
4/10/1998 NM NM ?
6/19/1998 0.00 10.31 <0.01
11/30/1998 0.00 11.16 0.00
1/21/1999 0.00 10.76 SHEEN
4/30/1999 0.00 10.78 SHEEN
7/9/1999 0.00 12.62 SHEEN
11/3/1999 0.00 14.00 0.00
1/12/2000 0.00 15.25 0.00




Table 1 - Free Product Data for Well MW-1

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free Product Thickness Depth to Water Well Submerged® Product Removed
Date Sampled
(feet) (feet) (Y/N) (gallons)
4/13/2000 0.00 15.57 0.00
5/24/2000 0.00 11.75 0.00
6/1/2000 ? 0.00
6/8/2000 0.00 11.68 0.00
6/15/2000 0.00 11.85 0.00
6/21/2000 0.00 11.41
7/26/2000 0.00 16.19
10/24/2000 0.00 13.89
1/19/2001 0.00 12.90
7/24/2001 0.00 13.55
1/18/2002 0.00 10.91
8/1/2002 0.00 12.97
1/16/2003 0.00 10.45
7/7/2003 0:00 SHEEN 12.40
2/5/2004 0.00 10.26
7/1/2004 0-00 SHEEN 13.20
3/16/2005 0.00 9.62 Y
7/22/2005 0-00 SHEEN 11.23
1/25/2006 0:00 SHEEN 8.75 Y
7/6/2006 0.00 10.36
1/8/2007 0.00 11.55
7/10/2007 0:00 SHEEN 13.01
1/15/2008 0.00 10.96
7/15/2008 0.00 13.82
10/21/2008 0.00 14.70
1/6/2009 0.00 13.67
4/21/2009 0.00 12.31
7/21/2009 0.00 13.85
3/18/2010 0-00 SHEEN 9.29 Y
7/29/2010 0.00 12.63
2/22/2011 0.00 15.72
5/9/2011 0.00 8.03 Y
7/14/2011 0.00 10.96
Notes:

! MW-1 Screen Interval - 10 to 29 feet below ground surface

Highligted data not presented/evalauted by ARCADIS and Broadbent
Strikethrough data misreported by ARCADIS and Broadbent




Table 2 - Free Product Data for Well RW-1

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free Product

R Depth to Water Well Submerged Product Removed
Date Sampled Thickness
(feet) (Y/N) (gallons)
(feet)

7/5/1990 1.21

4/5/1991 NS (Due to presence of free product)

4/1/1992 6:66 0.30 22.81

7/6/1992 6:00 0.41 26.92

10/7/1992 000 1.26 28.51

1/14/1993 6:06 0.25 23.75

4/22/1993 000 1.38 22.70

7/15/1993 0:06 0.81 26.10

10/6/1993 ? 1.00
10/21/1993 0:06 0.49 25.40

1/27/1994 666 0.37 28.02

4/21/1994 6:66 0.91 23.10

9/19/1994 000 1.04 24.39
10/14/1994 ? 1.00
10/20/1994 ? 18.00
10/26/1994 ? 3.00
11/2/1994 ? 5.00
11/10/1994 ? 6.00
11/16/1994 ? 2.50
11/23/1994 ? 5.00
11/30/1994 ? 2.00
12/7/1994 ? 4.00
12/17/1993 ? 1.50

1/4/1994 ? 5.00
1/12/1994 ? 3.50
1/20/1994 ? 2.50
2/11/1994 ? 4.00
2/18/1994 ? 3.50
2/25/1994 ? 3.00

3/4/1994 ? 3.50
3/18/1994 ? 5.50
3/30/1994 ? 4.00
4/13/1994 ? 4.60
4/21/1994 ? 4.20
4/29/1994 ? 4.50

5/6/1994 ? 5.50
5/13/1994 ? 3.50
5/20/1994 ? 3.50
5/26/1994 ? 4.50

6/2/1994 ? 3.50

6/9/1994 ? 2.50
6/16/1994 ? 3.50
6/23/1994 ? 4.00
6/29/1994 ? 2.50

7/7/1994 ? 2.00
7/12/1994 ? 3.00
7/20/1994 ? 1.50




Table 2 - Free Product Data for Well RW-1

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free Product

R Depth to Water Well Submerged Product Removed
Date Sampled Thickness
(feet) (Y/N) (gallons)
(feet)

7/20/1994 ? 1.50
7/29/1994 ? 3.50

8/5/1994 ? 1.50
8/12/1994 ? 2.00
8/18/1994 ? 2.50

9/9/1994 ? 3.50
9/16/1994 ? 4.00
9/23/1994 ? 2.00

12/7/1994 ? 0.00
12/21/1994 NM NM

1/30/1995 000 1.04 25.71

4/10/1995

6/29/1994

9/18/1995

12/7/1995

3/28/1996 660 0.18 16.75 0.01
6/20/1996 660 0.02 25.10 0.00
10/11/1996 0.00 25.51

1/2/1997 660 0.01 24.49

4/14/1997 660 0.04 23.99 <0.05
4/15/1997 NM NM

7/2/1997 8:00 0.02 16.40 0.25
9/30/1997 0.00 27.97 <0.01
1/21/1998 000 0.44 14.14 Y 0.50

4/9/1998 660 0.05 25.01

4/10/1998 NM NM 0.09
6/19/1998 0.00 11.43 Y <0.01
11/30/1998 0.00 7.87 Y 0.00
1/21/1999 0.00 18.90 0.00
4/30/1999 1.60 16.80 0.11

7/9/1999 0.00 18.58 0.00
11/3/1999 0.00 20.85 1.06
1/12/2000 0.00 21.20 0.53
2/14/2000 0.13
3/20/2000 0.00
4/13/2000 0.00 21.71 0.26
4/26/2000 0.00
5/17/2000 0.00
5/24/2000 0.00 21.89 0.53

6/1/2000 0.00

6/8/2000 0.00 17.88 0.26
6/15/2000 0.00 16.72 0.13
6/20/2000 0.00 21.04 0.53
6/21/2000 0.00 16.30

6/28/2000 0.00

7/7/2000 0.00 17.21 0.01
7/20/2000 0.00 21.87 0.11




Table 2 - Free Product Data for Well RW-1

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free Product

R Depth to Water Well Submerged Product Removed
Date Sampled Thickness
(feet) (Y/N) (gallons)
(feet)

7/26/2000 0.00 21.45 0.13
7/31/2000 0.00 22.11 0.00

8/8/2000 0.00 17.80 0.01
8/16/2000 0.00 17.92 0.00
8/23/2000 0.00 18.11 0.13
8/31/2000 0.40

9/8/2000 0.53
9/25/2000 0.01
10/24/2000 0.00 18.93 0.00
10/25/2000 0.00 19.04

1/19/2001 0.00 18.19 0.11
2/14/2001 0.01
3/20/2001 0.13
4/26/2001 0.00
5/17/2001 0.00
6/28/2001 0.00
7/24/2001 0.00 17.93 0.00
9/21/2001 0.01
10/23/2001 0.00
11/30/2001 0.00
1/18/2002 0.00 14.87 Y 0.00

2/7/2002 0.00

8/1/2002 0.00 16.84

1/16/2003 0.00 14.42 Y

7/7/2003 8-:00 SHEEN 16.11

2/5/2004

7/1/2004 0.00 16.75

3/16/2005 0.00 12.48 Y

7/22/2005 0-:00 HEAVY SHEEN 14.40 Y

1/25/2006 0.00 12.00 Y

7/6/2006 0.00 13.01 Y

1/8/2007 0.00 14.75 Y

7/10/2007 0.00 16.21

1/15/2008 0.00 14.63 Y

7/15/2008 0.00 17.04
10/21/2008 0.00 18.44

1/6/2009 0.00 17.50

4/21/2009 0.00 15.37

7/21/2009 0.00 17.20

3/18/2010 8-:00 SHEEN 12.87 Y

7/29/2010 0.00 15.90
11/12/2010 0.00 17.25

2/22/2011 0.00 12.60 Y

5/9/2011 Y

7/14/2011 0.00 13.87 Y




Table 2 - Free Product Data for Well RW-1
Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603
Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Free. Product Depth to Water Well Submerged Product Removed
Date Sampled Thickness
(feet) (Y/N) (gallons)
(feet)
Notes:

1 RW-1 Screen Interval - 15 to 40 feet below ground surface
Highligted data not presented/evalauted by ARCADIS and Broadbent
Strikethrough data misreported by ARCADIS and Broadbent




Table 3 — Site Remediation and Monitoring Well Network
Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Well Date Screen Interval screen Well Stratigraphy
No. Installed (feet bgs) Length (USCS Description) Type of Well Location
(feet)

MW-1 May 1988 NA 10to 29 19 CL,CH Groundwater Monitoring On-site
MW-2 | May 1988 NA 12t032 20 CL, SC, CH Groundwater Monitoring On-site
MW-3 | May 1988 NA 14t034 20 SC, CL Groundwater Monitoring On-site
AW-1 | April1991 June 1990 NA 15t035 20 ML, SC Groundwater Monitoring On-site
AW-2 | April1991 June 1990 NA  20t040 20 CL, SC Groundwater Monitoring Off-site
AW-3 | Aprit1992 June 1990 NA 151035 20 cL Groundwater Monitoring Off-site
AW-4 | Aprit1992 June 1990 NA 151035 20 cL Groundwater Monitoring Off-site
AW-5 | April 1991 NA 201045 25 SM, CL Groundwater Monitoring On-site
AW-6 | April 1991 NA 20to35 15 SM, CL Groundwater Monitoring On-site
AW-7 | April 1991 NA 20to35 15 cL Groundwater Monitoring Off-site
AW-8 April 1991 NA  20t040 20 SM, SC, CL Groundwater Monitoring Off-site
AW-9 | January 1997 NA 121028 16 SM, GM-GC Groundwater Monitoring Off-site
RW-1 1994 June 1990 NA 15to 40 25 ML, SC, CL Groundwater Extraction On-site
VW-1 1994 March 1992 NA 9tol6 7 ML, GM Vapor Extraction On-site
VW-2 1994 March 1992 NA 9tol6 7 CL, SM, SW Vapor Extraction On-site
VW-3 1994 March 1992 NA 9tol6 7 CL Vapor Extraction On-site
VEW-4 | 1994 NA (5 to020)* NA NA Vapor Extraction On-site
VEW-5 1994 NA  (5to020)* NA NA Vapor Extraction On-site
VEW-6 1994 NA  (5to020)* NA NA Vapor Extraction On-site
VEW-7 1994 NA  (5to020)* NA NA Vapor Extraction On-site
VEW-8 1994 NA (5 to020)* NA NA Vapor Extraction On-site
VEW-9 | January2008 May 1996 | NA 61020 14 ML, CL, SC Vapor Extraction Off-site
IW-1 September 2010 20 to 40 20 CL, SM-SC, ML-SC Injection Well (Pilot Test) On-site
IW-2 September 2010 20 to 40 20 SM-SC, CL, ML, SC Injection Well (Pilot Test) On-site
IW-3 September 2010 20 to 40 20 CL, SM, ML-CL, ML Injection Well (Pilot Test) On-site
Ow-1 September 2010 20 to 40 20 ML Observation Well (Pilot Test) On-site
Notes:

Shaded — Additional data not included in USTCF Monitoring Well Information Table

Strikethrough — Inaccurate data presented in USTCF Monitoring Well Information Table

NA — Information Not Available

USCS — United Soil Classification System Description

* No boring/well logs or well installation report in case files. Depths and screen intervals based on information presented in the Work Plan for

Installation of Vapor Extraction Wells (Alisto, 1994)




Table 4 - Submerged/Dry Well Statistics

Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603
Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

# of # of Events # of Percent of Percent
Well ID | Location | Sampling with Events Events of Events Notes
Events Submerged |with Dry| Submerged Dry
Wells Wells (%) (%)
Groundwater Monitoring & Extraction Wells
AW-1 On-site 70 4 6% 0% 3/5 events since 2010
AW-2 Off-site 59 47 80% 0% 5/5 events since 2010
AW-3 Off-site 65 24 37% 0% 3/5 events since 2010
AW-4 Off-site 65 4 6% 0% 1/5 events since 2010
AW-5 On-site 63 32 51% 0% 5/5 events since 2010
AW-6 On-site 61 48 79% 0% 5/5 events since 2010
AW-7 Off-site 36 19 53% 0% Since 1,100 ug/L of MTBE detected in 9/30/1997, well was submerged in all subsequent monitoring events with ND
AW-8 Off-site 45 35 78% 0% Since 820 ug/L of MTBE detected in 9/30/1997, well was submerged in all subsequent monitoring events with ND
AW-9 Off-site 19 4 21% 0% 4/6 events submerged before determining no off-site impacts
MW-1 On-site 63 6 10% 0% 2/5 events since 2010
MW-2 On-site 62 46 74% 0% 5/5 events since 2010
MW-3 On-site 63 21 33% 0% 4/5 events since 2010
RW-1 On-site 67 13 19% 0% 3/5 events since 2010
Vapor Extraction Wells
VEW-4 | On-site 11 0 1 0% 9% depth to water greater than 20 feet
VEW-5 | On-site 12 0 11 0% 92%
VEW-6 | On-site 11 0 0 0% 0%
VEW-7 | On-site 11 0 0 0% 0%
VEW-8 | On-site 12 0 5 0% 42%
VEW-9 |Off-site 10 4 30% 40%
VW-1 On-site 11 0 9 0% 82%
VW-2 On-site 11 11 100% 0% All events since 2008
VW-3 On-site 11 11 100% 0% All events since 2008
Pilot Test Injection and Observation Wells
1W-1 On-site 1 1 100% 0%
1W-2 On-site 1 1 100% 0%
1W-3 On-site 1 1 100% 0%
OW-1 On-site
Notes:

Highlighted Data - Off site wells




Table 5 — Historic Groundwater Flow Direction Data
Former BP Station #11133, 2220 98th Avenue, Oakland, CA 94603

Fuel Leak Case No. RO0000403, GeoTracker Global ID T0600100210, USTCF Claim No. 5502

Date Measured

Flow Direction

Hydraulic Gradient (feet/feet)

02/15/1989 Westerly NA
07/05/1990 West 0.01
04/05/1991 Southerly 0.08
6/28/1991 Radially inward towards site, southwest 0.01
9/26/1991 Radially inward towards site, southwest 0.03
12/11/1991 Radially inward towards site, southwest 0.015
04/01/992 Radially inward towards site NA
07/06/1992 Radially outward from site 0.04
10/07/1992 Radially inward towards and outward from site, South-southeast 0.022t0 0.13
01/14/1993 Radially inward towards and outward from site, South-southeast 0.05t0 0.3
4/22/1993 Radially inward towards and outward from site, South-southeast 0.20
07/15/1993 Radially inward towards and outward from site, South-southeast 0.10to0 0.20
10/21/1993 Radially inward towards and outward from site, South-southeast 0.13t0 0.15
01/27/1994 Radially inward towards and outward from site, South-southeast 0.13t0 0.2
04/21/1994 Radially inward towards and outward from site, South-southeast 0.13
09/09/1994 Radially inward towards and outward from site, South-southeast 0.10
12/21/1994 Radially inward towards and outward from site, South-southeast 0.07
01/30/1995 Radially inward towards and outward from site, South-southeast 0.06
04/10/1995 Radially inward towards and outward from site, South-southeast 0.07
06/29/1995 Radially inward towards and outwards from site 0.14
09/18/1995

12/07/1995 Southeast 0.11
03/28/1996 East 0.05
06/20/1996 East 0.07
06/20/1996 West 0.04
10/11/1996 East 0.06
01/02/1997 East 0.15
04/14/1997 East 0.08
07/02/1997 East-northeast 0.05
09/30/1997

01/21/1998 Southeast 0.04
04/09/1998

06/19/1998

11/30/1998

01/21/1999

04/30/1999

07/09/1999

11/03/1999

01/12/2000 East 0.07
01/12/2000 West 0.07
04/13/2000 East 0.05
04/13/2000 Southwest 0.05
07/26/2000 Southwest 0.03




Date Measured

Flow Direction

Hydraulic Gradient (feet/feet)

10/24/2000 Southeast 0.04
01/19/2001 East-southeast 0.04
07/24/2001 East 0.08
07/24/2001 West 0.03
01/18/2002 West 0.04
08/01/2002 East 0.05
08/01/2002 Southwest-southwest 0.04
01/16/2003 East-southeast 0.06
01/16/2003 West 0.02
03/14/2003 East 0.06
03/14/2003 West 0.02
02/05/2004 Southwest 0.03
02/05/2004 Northwest 0.06
07/07/2003 Southwest 0.03
07/07/2003 East 0.08
02/05/2004 Variable: Southwest to Northeast Variable: 0.03 to 0.06
07/01/2004 Southwest 0.03
07/01/2004 East 0.08
03/16/2005 Variable: Southwest to Northeast Variable: 0.03 to 0.08
07/22/2005

01/25/2006 Variable: East to Southeast 0.03 to 0.09
07/06/2006 Variable: East to West towards Center 0.04 to 0.05
01/08/2007 Variable: East to West towards Center 0.03 to 0.05
07/10/2007 West 0.01
01/15/2008 West-Southwest 0.006
07/15/2008 West-Southwest 0.01
10/21/2008 West-Southwest 0.01
01/06/2009 West 0.009
04/21/2009 West 0.01
07/21/2009 West 0.01
03/18/2010 West 0.008
07/29/2010 West 0.008
11/12/2010 West-Southwest 0.01
02/22/2011 Variable: North to West 0.03 t0 0.04
07/14/2011 West 0.01

Notes:

Shaded data not presented in Case Closure Summary Report prepared by ARCADIS
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