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and low levels of TPH-G/BTXE in the subsurface, it is assumed that
source removal has been achieved. Regrading of the subject property

will ultimately confirm this assumption.

Based on the boring/well investigations, soil-gas surveys,
geophysical survey and correspondence with Alameda County Department
of Environmental Health, it is evident that an adequate level of

characterization has been completed.

No fire or explosion hazards exist on the subject property and the
majority of petroleum is found below the eight foot depth.
Groundwater has been impacted however conditions conducive for
intrinsic bioremediation exist beneath the subject property

(table 2).

A soil-gas survey was completed under the observation of Alameda
County Environmental Health for the purpose of identifying the
existence of detectable benzene concentrations at various sediment
depths. Based on six locations, three depths and two sampling events,
no completed exposure pathways were identified. This data supersedes
conclusions made by the RBCA quantitative analysis of environmental
risk. Subsurface vclatilization to ambient and indoor air were

evaluated.
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No surface water or other known sensitive receptors are likely to be
impacted by TPH in the subsurface. Temescal Creek flows into a large
underground culvert immediately north of the subject property and

likely losses water, intermittently, to the shallow groundwater zone
(figure 5). Location of the culvert is higher than the most shallow

saturated zone.

No water wells exist within proximity of the site and it is unlikely
that future water sources will include shallow groundwater beneath
the subject property (figure 15). Exposure pathways between receptors
(groundwater well users) and the contaminant plume are not complete

therefore no exposure to municipal/domestic users exist.

Due to the location and concentration of benzene in the subsurface
and evidence of intrinsic bioremediation, it is unlikely that the

environment is exposed to significant pollution risk.

Estimated cost to remediate, by removal, existing detectable TPH-G
and BTXE range between $102,000 and $218,000 (table 3). These
expenditures, however, do not guarantee a successful groundwater
cleanup. Economic feasibility appears unreasonable considering the

low degree of environmental risk to present and future groundwater
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use and exposure to public. Intrinsic bioremediation is capable of
remediating low TPH levels without significant enhancements induced

by man (table 2}.

Demonstration of a stable (non-migrating) plume and a reduction of
benzene within the affected groundwater was achieved through

groundwater monitoring on a quarterly basis for one year.

2.0 INTRODUCTION

The City of Emeryville Redevelopment Agency (City Agency) has been
evaluating the subject property located at 4800 San Pablo Avenue
(northeast corner of 48th Street and San Pablco Avenue [subject
property]) with respect to petroleum contamination for the last four
years, approximately. Previous land use on the property had included
a gasoline service station. Aerial photographs from 1950 through 1969
illustrate dispenser island-like locations and an old building. The
previous property owner also confirmed that the property had operated

as a service station.

Documentation with respect to the removal of the underground storage
tank system is not available within public domain records. Attempts
to locate these records were made by HydroSolutions of California,
Inc.. In addition, a soil-gas survey, geophysical survey, aerial

photo search and two soil and groundwater drilling programs were
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completed to assess the likely presence of tanks and petroleum
hydrocarbon contaminated soil and groundwater beneath the subject

property.

During the initial field drilling program, two water bearing zones
were encountered. A shallow (topmost ten feet of sediment) zone of
perched groundwater adjacent B-6/WB-14 was found within a limited
area. Depth to the top of perched groundwater was seven feet. The
primary shallow groundwater zone, as depicted in WB-7, WB-8, WB-9 and
WB~12, was located approximately 20 feet below groundsurface and
exists as a semi-confined aquifer. The piezometric surface in wells
perforating this groundwater zone were located approximately 10 feet

below groundsurface.

Based on the many methods of site evaluation, the subject property
does not appear to contain underground tanks however shallow pipes
are likely to exist (figure 4). Limited soil and groundwater
contamination were identified beneath the subject property adjacent
B-1, B-2, B-6, WB-9, WB~8 and WB-14. Detectable TPH-gasoline (TPH-G)
concentrations in sediment ranged between 0.96 and 350 mg/kg.
Detectable TPH-G in groundwater ranged between 220 and 1,900 mg/kg.
Benzene ranged from <0.3 ug/l1 to 65 ug/l during the June 1994

sampling event.
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In light of; 1) known adverse groundwater quality in the Emeryville
area, 2) lack of groundwater usage in the Emeryville area, 3) low
concentrations of TPH-G, benzene, toluene, xylene, and ethylbenzene
(BTXE) in soils, 4) localized presence of low levels of BTXE in
groundwater, 5) apparent removal of the UGSTs and 6) appropriate site
characterization, the subject property was appropriate for
consideration as a containment zone (a low risk site designation had
not been formulated by California regulators at this time). A meeting
was held December 8, 1994 with the Alameda County Environmental
Health, HSCI and City of Emeryville Redevelopment Agency. It was
concluded at this meeting that the site is likely to be appropriate
for the non-attainment provision (containment zone) however several
issues require attention. These issues include; 1) addressing health
and safety concerns during construction, 2) establishing a soil
sampling program for excavation and 3) demonstration of minimal

contaminated groundwater migration.

Letter correspondence from Alameda County Health Care Services
(County) was received September 11, 1995. This letter stated several
additional items were needed to effectively utilize the
non-attainment provision. In addition to the above mentioned issues,
the County requested the following:

A qualitative risk assessment should address the future
land use for the site:;
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The plume management plan should include institutional
controls such as deed notification, contingency plan etc.

Target analyses for the groundwater monitoring program
should include TPH-diesel (TPH-D) and TPH as motor oil
(TPHR) if these contaminants were detected in soil samples.

Verification soil samples collected after completion of the
excavation activities must be analyzed for TPH-D and TPHR
in addition to TPH-G and BTXE.

Stockpiled soil maybe used as backfill with prior approval
from the County.

Site health and safety plan shall be submitted to the
County prior to implementing the remedial action.

Notification of any field work must be made with the County
office 72 hours in advance.

Any waste (hazardous or non-hazardous) generated from this

investigation shall be disposed appropriately.

Documentation of all waste disposal must be provided to the
County.

HydroSolutions of California, Inc. was contracted by the City of

Emeryville in December 1995 to prepare a document which evaluates the

applicability of utilizing the containment provision or other

mechanisms to obtain closure of the subject property.

A conference call was completed November 14, 1996 to discuss the

results of the groundwater monitoring program and comments regarding

the draft request for closure submitted March 1996. Maryann Leshin,

City of Emeryville, Susan Hugo (ACEH) and Stephen Baker (HSCI) were

participants in this telephone meeting. In light of recent regulatory

reform, Susan Hugo suggested the City of Emeryville reguest closure
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based on the low risk of the subject property. Based on site
assessment and monitoring data, the subject property appears to
represent low risk. It was suggested that a RBCA evaluation of two
exposure pathways be completed and the original draft request for

closure be written based on the low risk of the site.

This evaluation includes site activities, the guarterly groundwater
sampling program, RBCA assessment of two exposure pathways and an

appraisal of potential intrinsic bioremediation.

3.0 EVALUATION CRITERIA

The applicable category for the subject property is described as a
site which has groundwater pollution and residual soil pollution with
limited water gquality, environmental, and human health risks. Sites
with this degree of pollution risk require minimal to no remedial

response.

The evaluation criteria utilized for the subject property are based
on guidelines described in State Water Resources Control Board
December 8, 1995 interim guidance on required cleanup at low risk

fuel sites.
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3.1 Source Removal
Source removal is defined in this request as; 1) the removal of the
underground storage tank system and 2) the removal of any obvious

soil contamination.

A significant amount of time and effort has been allotted to
identifying the presence of an UGST system and preparing for the
mitigation of leaked petroleum. The following discussion reviews work

completed to date regarding the preparation for source removal.

Due to past land usage as a gasoline service station and the location
of concrete slabs and asphalt patches on the subject property, HSCI
completed an electromagnetic survey, soil-gas survey, aerial photo
survey and geoprobe drilling program for the purpose of evaluating
if the tank system had been removed. No closure documentation has
been located in pubiic domain sources. In addition, UGSTs or data
suggesting the presence of UGSTs was not observed. The following

paragraphs discuss source removal activities completed on-site.

Several sources of aerial photographs and insurance maps were
reviewed to evaluate the likely presence and location of the UGST
system. Sanborn maps from 1950 through 1969 appear to illustrate
dispenser island locations and an old building. Present building and

concrete slab locations are illustrated in similar positions as
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aerial photographs and Sanborn maps. Information obtained from maps
and aerial photographs were compared with current asphalt and
concrete patches noted on-site (figure 2). The three north trending
concrete slabs were broken in the center (3-4 foot wide breaks) which
may indicate past usage as a dispenser island. An asphalt patch
located near WB-14 may represent the location of a previously removed
UGST or piping. Soil~gas probes were alsoc noted as easily
penetrating the groundsurface near boring, B-5. The sand fill in this
area suggested that an excavation may have existed at this location.
All soil-gas samples measured for organic vapors indicated very low
to non-detectable concentrations. No gasoline-like odors were noted

during the survey.

A geophysical survey was completed on December 22, 1993. Two
geophysical tools were utilized for surveying the site; 1) Schonstadt
MAC 51-B Magnetic and Cable Locator and 2) Metrotech Model 810 Radio
Frequency Line Tracer. The surveyor concluded that measurement at the
subject property did not depict the typical signature of a buried
UGST. Large metal objects are suspected in the center area however
their appearance is discontinuous. The most significant anomaly was

nected near B-3.
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A limited geoprobe soil sampling program was initiated after the
geophysical survey. The sampling program incorporated six borings,
B-1 through B-6. The basis for choosing each boring location
included; 1) anomalies detected during the geophysical survey, 2)
material encountered beneath concrete slabs or asphalt patch and 3)
location in areas which unusual observations were made during the
soil-gas survey (e.g. shallow refusal during drilling, low induced

vacuum) .

Based on data generated by work described above, it is not likely
that an UGST system is present beneath the subject property. Ultimate
confirmation will be obtained when grading activities begin.
Assoclated piping, however, is likely to be present. Source removal
will include the removal of subsurface piping from the topmost

several feet of sediment during regrading of the subject property.

The remaining low TPH concentrations in sediment beneath the subject
property (8-10.5 feet depth) are not considered a "source material"
and will therefore remain beneath the subject property. Justification
for this action will be explained in later sections (3.4 Probability
of Effecting a Drinking Water Source, 3.5 Qualitative Risk
Assessment, 3.6 RBCA Analysis of Ambient Air and Indoor Air Exposure

Pathways and 3.2.5 Intrinsic Bioremediation Potential).
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3.2 Limited Migration Potential
Classification of & site as "low risk" requires that existing

presence of TPH-G must be limited in aerial extent.

Migration potential of the plume are influenced by sorption of
sediment, intrinsic bioremediation, diffusion, dispersion, hydraulic
gradient of the water table and agquifer characteristics such as

hydraulic conductivity, porosity and heterogeneity.

The following subsections discuss the general lay of the land and
geology, extent of TPH/BTXE in sediment of the vadose zone, extent of
TPH and BTXE dissolved in groundwater and potential pathways of

migration.

3.2.1 Geography & Hydrogeclogy

The subject property is located in a topographically low area
approximately 4,500 feet east of the Bay. Elevation of the property
is approximately 40 feet above mean sea level and ground surface

slopes gently to the west.

The subject property is presently vacant. An old shed, approximately
20 feet by 20 feet was recently removed from the northeast corner of

the lot. Ground cover consists of asphalt and several concrete slabs.
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The subject property is bordered by a drainage channel (Temescal
Creek) along the northern perimeter. Land surface of the subject
property is flat. The drainage located to the north appears to be 2-3
feet lower than the subject property. The Temescal Creek is
illustrated on a 7.5 minute U.S.G.S. topographic map as originating
in the vicinity of Adeline Street and 52nd Street and flows west to
the high school then approximately one mile north. Presently, this
drainage appears to be a typical surface water drainage up to the
northern property boundary. The drainage then discharges into an

underground culvert.

The subject property is located on a broad alluvial plain bordered by
the Berkeley Hills on the east and San Francisco Bay to the west.
Underlying the property is an alluvial fan deposit consisting of
sandy silty clay and clayey gravels. Due to the dark gray color and
sediment compositicon, material in the topmost portion of land is
likely overbank stream deposits. Shallowmost groundwater is commonly

found at approximately a 20 foot depth.

The water~bearing material in the minor aquifers of the area are
usually silty sand. These deposits yield small quantities of water,

generally less than 35 gallons per minute.
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Groundwater recharge to the shallowmost aquifer results from direct
infiltration from gprecipitation, irrigation returns, sewer leaks and
streamflow. Confined aquifers of the area have strata above and below
the permeable water bearing zone. The permeable zones are filled by
subsurface inflow from adjacent aquifers and leakage between

aquifers.

Subject property water bearing zones are likely to be effected by
seasonality caused by the precipitation cycle and urban irrigation

activities. Figure 6 illustrates water levels measured at WB-8.

3.2.2 Extent of Cortamination
Minor concentratioris of TPH~G and BTXE have been identified in
shallow sediment and groundwater. Figures 4 and 5 illustrate the

lateral dimensions of known contamination in each medium.

Sediment containing TPH-G/BTXE is based on the analysis of 24 soil
samples. Four of the 24 samples contain detectable TPH-G. TPH-G is
detected primarily in sediment located between the 8.5 foot and
fifteen foot depths. Detectable concentrations range between 0.96 -
350 mg/kg TPH-G. Detectable benzene concentrations ranged between 15

ug/kg and 960 ug/kg {(mean is 292 ug/kg).
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Figure 4 illustrates two areas which TPH-G, including benzene, exist.
A larger area, approximately 2,900 square feet, contains TPH~G at the
8.5 foot to 15 foot depth (approximately 700 cubic yards). This zone
of sediment is located in the upper confining zone of the shallowmost
semi-confined aquifer. Sediment is a clayey silt and groundwater is

approximately five feet below the contaminated sediment.

The second contaminated area is illustrated with cross hatches and
occurs in the top ten feet of sediment. Lateral dimensions are not
known however it is assumed that a 20 foot by 18 foot by ten foot
deep area has been impacted (133 cubic yards). Unlike the remainder
of the property, this sediment is a very fine to fine grained sand
material and is characterized by one sample with respect to TPH-G and
benzene. A soil sample from the 8.5 foot to ten foot depth contained

40 mg/kg TPH-G and 63 ug/kyg benzene.

Based on the January 1996 groundwater sampling event, TPH-G and BTXE
exist in shallowmost groundwater above the detectable limits. TPH-G
was detected in WB-8 (230 ug/l), WB-9 (300 ug/l) and WB-14 (220
ug/1l). Toluene, xylene and ethylbenzene were not detected above the
maximum contaminant levels (MCL). Benzene concentrations range
between 2.2 ug/1 and 10 ug/l1 (MCL for benzene is 1 ug/l). Assuming

groundwater flow perpendicular to groundwater level contour lines,
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porosity of 15%, a saturated thickness of five feet and water quality
data generated during January 1996, approximately an 1,800 square

foot area may be effected and 10,100 gallons of groundwater.

A smaller area surrounding WB-14 also contains perched groundwater of
approximately a 3.5 foot saturated thickness. During the January 1996
sampling event, a TPH-G concentration of 220 ug/l and benzene level

of 3.2 ug/1l were detected. Assuming a 20 foot by 18 foot by 3.5 foot
dimension to the saturated zone and a porosity of 20%, approximately

250 gallons of groundwater may be impacted.

3.2,3 Horizontal Pathways
Horizontal pathways are typically associated with underground
utilities intersecting the saturated zone of a contaminated aquifer

or movement into a significantly more permeable sediment.

Water and sewer lines servicing the vicinity of the subject property
are located beneath 48th Street and San Pablo Avenue. TPH-G effected
groundwater however are located on the central part of the subject
property and appear to have migrated north. Due to no apparent
intersection of water and sewer lines (typically 6-8 foot depth) and
the saturated zone (+20 feet), it is not likely that these utilities

would act as a horizontal pathway for groundwater to travel off-site.
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The Temescal Creek is located immediately down-gradient from the
subject property and has been reconstructed as an underground
conduit. The beginning of this culvert begins half way along the
northern boundary of the subject property and continues west.
According to the City of Emeryville Public Works department, the
culvert begins as a ten foot by fifteen foot box with a 9.5 foot
diameter culvert. Based on this information, the depth of the
saturated zone and the existence of the culvert and adjacent

sediment, minimal impact of lateral TPH migration is likely.

3.2.4 Vertical Pathways

Currently, the subjact property is abandoned. Artificial structures
which penetrate vertically are not likely to exist. Assuming the
tanks were removed in years past, one would expect the backfilled
excavation to act as a preferential vertical pathway to possibly a 10
to 12 foot depth. The sandy zone identified adjacent WB-14 and B-6

suggests that a sandy backfill material may have been used.

Temescal Creek was reconstructed as a surface water drainage and
buried culvert. Presently, no surface water flow is apparent along
the groundsurface. The hydrogeologic significance of the creek is its
likely vertical heterogeneity and coarse grained zones of sediment
that may exist near the old drainage. Sediment identified beneath the

subject property is typically a clayey silt. Wells, WB-7 and WB-8,
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encountered a silty gravel at the 25 to 30 foot depth which suggests
more permeable deposits do exist in some localities. Leakage to
surrounding sediment may also occur as a result of fractures in the-

conduit.

Data suggests possible recharge of groundwater to the subject

property from creek drainage. A groundwater anomaly was noted in
groundwater table maps generated from June 1994 and January 1996
water level data. In addition, dissolved oxygen (DO) increases as

nearness to the cresk increases.

A vertical pathway of unsaturated flow may exist however no data
suggests continuous vertical migration beneath the bottom of the
impacted shallow agnifer. The impact of a source of DO along the
down-gradient portion of the subject property will be discussed in

the next section.

3.,2.5 Intrinsic Bioremediation Potential

Electron acceptors and nutrient availability were evaluated with
water quality data collected during one sampling event (January
1996). Table 1 summarizes these data. Electron acceptors investigated
in this evaluation include; dissolved oxygen (DO), nitrate and

sulfate. By-products indicators of biodegradation have also been
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investigated. These include pH, alkalinity, iron and ammonia
nitrogen. Phosphate concentration was measured to evaluate the degree

of its presence in groundwater.

Intrinsic bioremediation is evaluated for the shallow perched
groundwater system as well as the semi-confined aquifer. Generally,
background water quality of the perched water is different from the
lower, more laterally extensive aquifer. It appears that the perched
water zone contains significantly greater dissolved solids (as
depicted by specific conductance measurements) and sulfate. Due to
water sources of different water quality, it also appears that
intrinsic bioremediation is occurring in a different manner. Electron
acceptors and by-product measurements were evaluated for both aquifer
zones. Background concentration for each constituent are taken from

up-gradient wells, WB-7 and WB-12.

Figure 7 illustrates the distribution of DO in groundwater.
Up~gradient DO concentration is 1.4 mg/l. Areas within groundwater
containing elevated TPH/BTXE concentrations appear to increase in DO.
This is an indicator that aerobic biodegradation of BTXE is not

significant across portions of the site.
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The perched zone however contains significantly less DO than
background (0.6 mg/l). In light of depleted levels of DO
concentrations, the perched groundwater zone indicates limited

aerobic degradation is occurring.

The following equation describes the overall stoichiometry of BTXE
degradation caused by aerobic biodegradation. In the absence of
microbial cell production, the biodegradation of benzene to carbon

dioxide and water is given by:

Based on this equation, the ratio of oxygen to benzene is 3:1,
approxXimately. In the absence of microbial cell production and
1.4-3.0 mg/1 DO detected in the primary groundwater zone, the subject

property has the capacity to assimilate 0.5 mg/l1 total BTXE.

Figure 8 illustrates the distribution of nitrates in groundwater.
Background nitrate concentration ranges from <0.05 mg/l to 7 mg/l.
Areas with elevated TPH/BTXE concentrations and areas directly
down—-gradient from elevated TPH/BTXE concentrations have

nondetectable levels of nitrate. Based on nondetectable nitrate
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levels beneath the area of the site which groundwater flows into the
plume, it is likely that nitrate is a minor electron acceptor at this

site.

Figure 10 illustrates the distribution of sulfate in groundwater.
Background sulfate concentrations range from 35 mg/l1 to 40 mg/l.
Areas with elevated TPH/BTXE concentrations and areas directly
down-gradient from elevated TPH/BTXE concentrations have depleted
levels of sulfate. Sulfate concentrations were 8 mg/l at WB-8 and 12
mg/l at WB-9. This is a strong indicator that anaerobic

biodegradation of BTXE is occurring at the site.

The following equation describes the overall stoichiometry of BTXE
degradation caused by anaercbic biodegradation by sulfate. In the
absence of microbial cell production, the biodegradation of benzene

to carbon dioxide and water is given by:

CgHg * 3.7580,4 + 7.5H---> 6CO, + 3H,0 + 3.75H,S

Based on this equation, the ratio of sulfate to BTXE is 4.6 : 1. In
the absence of microbial cell production and existing background

sulfate levels, the shallow groundwater at this site has the capacity
to assimilate 8.7 mg/l total BTXE. The perched groundwater zone has

the capacity to assimilate 35 mg/1 BTXE.
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It must be recognized that the kinetics of sulfate utilizing bacteria
are significantly slower than aerobic degradation therefore a slow
migrating groundwater flow can enhance the exposure time for complete
degradation. The estimated average seepage velocity of groundwater
migrating across the anaerobic portion of the plume is less than one

foot per year.

Nutrient availability was evaluated from field data. Data was then
compared with published information in professional journals. Based
on these comparisons, the following statements can be made:

pH at the site is good to excellent:

Available nitrogen is low: and

Phosphate levels are low (based on an optimum CNP ratio:

120:10:1) .
It must also be recognized that present day literature suggests that
nutrient availability does not correlate with the success of
intrinsic or enhanced bioremediation. Indigenous bacteria acquire

nutrients in other ways.

In some cases iron is used as an electron acceptor during anaerocbic
biodegradation of TPH. During this process, ferric iron is reduced to
the ferrous form which may be soluble in water. Ferrous iron

concentrations are used as an indicator of anaerobic degradation of
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fuel compounds. Each 1.0 mg/l of ferrous iron produced during
microbial iron oxidation results in the degradation of 0.047 mg/1

BTXE.

Research in the field of microbial degradation under sufate-reducing
conditions have recognized a high correlation between organic
degradation, sulfate reduction and ferric iron reduction. Ferric iron
reduction may not be directly responsible for biodegradation of
petroleum (toluene) but as a secondary abiotic reaction between
ferric iron and biogenic hydrogen sulfide. Iron is included in this
evaluation as a parameter which indirectly suggests the existence of

sulfate-reducing bacteria.

The highest concentration of iron was measured at WB-9 (2.4 mg/l).
Lateral distributicn of iron appears to increase in the down-gradient
direction. This increasing concentration trend suggests that iron may

also be an electron acceptor involved in sulfate reduction.

Nitrogen fixation refers to the reduction of nitrogen from N, to the
ammonia level. Ammonia nitrogen levels likely exceed background
ammonia concentrations due to biological activities occurring within
the contaminant plume. Nitrate reducing microorganisms convert
nitrate and nitrite to N, by denitrification. Background

concentration of ammonia nitrogen is 0.2 mg/l. Areas within the
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contaminant plume are higher in ammonia nitrogen than the
non-contaminated areas. This distribution of ammonia nitrogen
suggests a limited area of nitrate reduction. Figure 6 illustrates
the distribution of ammonia nitrogen. The lack of nitrates may exist
due to their relatively quick metabolic degradation as compared to

nutrients replenishment from slow moving groundwater.

Alkalinity many times increases in areas where oxidation of organic
matter occurs. Localized sources include biologically mediated
aerobic or anaercbic reactions with organic matter. Furthermore, as
carbon dioxide is released through microbial respiration, pH can
become more acidic unless groundwater is capable of neutralizing.
Alkalinity is an indicator of this capability. Figure 13 illustrates

the lateral distribution of alkalinity in groundwater.

Based on the distribution of alkalinity (220-372 mg/1 CaCO5), an
increase in alkalinity is noted in groundwater within the TPH-G
affected area as compared with up-gradient unaffected areas. This
trend is consistent with expected chemical responses in a

microbiologically active area.
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Perched groundwater contains significantly more alkalinity (592 mg/1
Ca Cojz) than the primary groundwater zone. Elevated alkalinity of
perched groundwater suggest conditions favorable in a microbially

active area.

The perched groundwater zone is undergoing aerobic degradation. This
is prevalent due to concentrations of DO existing at 0.6 mg/l, less
than half the concentration of the lowest DO measurement in the
primary groundwater zone. Sulfate is exceedingly higher (160 mg/1)
which suggests an abundant supply of sulfate that may not be
currently used in great quantities. Phosphate and nitrates which can
be used as nutrients, are non-detectable in this zone. Alkalinity is
exceedingly high. Each of these conditions suggest consumption of

nutrients and absorption of carbon dioxide into perched groundwater.

The primary groundwater zone appears to be effected by anaerocbic
degradation. DO increases across the property suggest a potential
source of DO originates near the drainage (Temescal Creek). Nitrates
are nondetectable with exception to WB-12 (7.0 mg/1l) and sulfates
diminish in concentration with down-gradient migration. Each of these
anaerobic conditions would result in increased alkalinity, increased
iron, and decreased ammonium nitrogen. These trends are observed at

the subject property. Based on an evaluation of inorganic chemical
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parameters, anaerobic conditions prevail across the greater portion
of the site. Aerobic conditions are generated along the down-gradient

portion of the plure.

An adequate supply of electron acceptors is currently available to
assimilate BTXE concentrations measured on-site. Table 2 illustrates
the contribution of each electron acceptor. Availability of nutrients
may limit the rate of degradation however may not significantly

restrict degradation.

Intrinsic biodegradation in the primary shallow agquifer is a
metabolic rate-limited condition. Rates of degradation under
anaerobic conditions are typically slower than those under aerobic
conditions.

3.3. Technical Feasibility of Best Available Technologies

There are many ways to aggressively attempt to remediate the subject
property. Each method includes an element of risk to accomplish
stringent drinking water cleanup goals {(groundwater) or non-detection
levels required for soil. Bioventing, vapor extraction and use of
emulsifiers can be used however the success of total cleanup is not
predictable. Time required to achieve cleanup also varies and can

continue for many years.
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One approach would be to simply excavate sediment in the area
depicted in figure 4. An area approximately 80 feet by 35 feet by 15
feet deep (1,556 cubic yards) would reguire removal, disposal and
backfilling. Assuming moderately low TPH concentrations which are
allowable at a Class III disposal facility and a $76 per cubic yard
cost for all work (including verification samples, geologist,
permits, workplans), the estimated cost is $118,500. This remedial
effort does not include addressing groundwater contamination at the

20 foot depth.

An alternative source removal strategy is to remove only known
localities containing the higher concentration of TPH. The area
around perched groundwater has been discussed in past meetings. Cost
for this degree of source removal is estimated to be $42,100. This
alternative does not include addressing groundwater contamination at

the 20 foot depth.

Groundwater contairiing TPH exists in two zones; 1) perched
groundwater and 2} shallowmost groundwater encountered at the 20 foot
depth. Mitigation of perched groundwater is accomplished by removing

source material (sediment) as described above.
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Mitigation of the primary groundwater zone can be achieved by
constructing a line of recovery wells on the down-gradient end of the
plume. Due to the low permeability and small saturated thickness of
the aquifer, spacing of wells would be 2-3 feet, center to center.
Assuming a 37 foot line of interception, 15-17 wells would be
required. A pump intake would be installed in each well and above
ground treatment of water would be accomplished with GAC or other
means. Cost for expediting this alternative is estimated to be
$31,000 plus approximately $5,700 per year for operation and
maintenance. This scenario assumes that a NPDES permit can be
obtained for discharging treated water into the Temescal Creek
drainage. Seepage vielocity may be 1-2 feet per year under current
conditions. The tire required to pump and treat one plume volume
would likely exceed several years. Depending on the amount of organic
matter (not including petroleum hydrocarbons) and clay size particles
in the aquifer matrix, attenuation effects would create a
significantly more lengthy cleanup and greater volume of recovered

groundwater to be removed.

Effectiveness of groundwater recovery can be improved by injecting
nutrients and electron acceptors along the up-gradient side of the
plume. To sufficiently inject nutrient additives, a twenty foot line
of injection wells would be constructed (10 wells) for a cost of

approximately $10,000. Discharged water along the bottom of the plume
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would be reinjected intoc up-gradient wells after nutrients were
added. Cost to maintain the injection portion of the cleanup is
estimated to be $500 per month. The total cost for groundwater

cleanup (assuming 5 years of operation) is estimated to be $100,000.

Disadvantages in expediting groundwater cleanup is the lengthy time
for TPH recovery and the probability for achieving total cleanup.

Complete success is typically not achieved for many years.

The economic impact in procuring $102,000 to $218,500 for remediation
of low concentrations of TPH in soil and groundwater is significant.
Added improvement and protection to off-site and on-site areas is
minimal. The next several sections discuss the vulnerability of
nearby water resources, results of a qualitative risk assessment of
present subsurface conditions, a RBCA evaluation of two exposure
pathways existing on the subject property and scil-gas measurements

for pathway screening.

3.4 Probability of Effecting a Drinking Water Source

Presently, municipal water supplies are provided by East Bay MUD.
Sources of water are obtained from surface water located outside the
Emeryville area. No groundwater wells operated by East Bay MUD exist

within the city of Emeryville.
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A well database generated by the County of Alameda Public Works
Agency contains four permitted wells within a mile radius,
approximately, from the subject property (figure 15). Three of these
wells are located at up-gradient locations. One well is located

approximately one mile northwest of the subject property.

Recorded beneficial uses of these wells are industrial, irrigation
and domestic. Based on the low inventory of wells in the area,
distance of the above four wells from the subject property and lack
of municipal uses of groundwater, present beneficial uses of shallow

groundwater are negligible.

The city of Emeryville contains numerous sites which have experienced
unauthorized releaces of petroleum and other contaminants. Most of
these releases have effected the topmost aquifer (water table or
semi-confined). Baszed on the many chemical releases in Emeryville,
current water gquality conditions and lack of deeper, high yielding
aquifers, future beneficial uses of shallowmost groundwater are not

likely.

A pathway from the subject property to waters utilized for drinking
water is not complete therefore the probability of effecting drinking

water sources is negligible.
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3.5 Qualitative Risk Assessment
In this document, gualitative means the common sense review of
pertinent information on existing and probable exposure pathways and

receptors.

A qualitative assessment of risk has been completed in two parts.
Imnediate threats to land users such as fire hazard, explosions or
environmental exposure to harmful levels of BTXE (health impairment)
will be examined. Secondly, long-term hazards to life, health and
environment will be evaluated. Long-term hazards are usually
associated with low concentrations of BTXE which adverse effects are
not immediately evident. Due to the qualitative nature of this

evaluation, a conservative mode of assessment is taken.

Potential short-term hazards evaluated in this section include
explosive vapor levels, utility impacts and the presence of
free-phase hydrocarbon liquid on the ground surface, surface water or

groundwater.

Approximately 20 scil-gas probes were penetrated to a 4-4.5 foot
depth as well as two probes penetrating an 8.5-10 foot depth. The
majority of the probes detected no organic vapors (OV) utilizing a

photoionization detector (Hnu meter) in the field. Maximum OV
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concentration detected was 2.3 ppm. Based on soil-gas survey results,
concentrations of OV are significantly under the lower explosive

level (LEL) of gasoline.

Drill cuttings were recently transported and disposed at an off-site
facility. A part of the disposal procedure was the profiling of the
sediment. Ignitability was tested by EPA Method 1010. Based on these
results, the flash point of the material exceeded 140 degrees
fahrenheit (reporting range is 65-140 F). Sediment (drill cuttings)
from the worst case boring were sampled and used for this test. Based
on this test, fire hazard as related to residual petroleum

contamination is not likely.

Site observation and geologic logs were used to evaluate the presence
of a free-phase hydrocarbon liquid. Fourteen exploratory borings
ranged in depth frem 10 to 31 feet. The majority of the soil samples
had no noticeable petroleum-like odors. TPH-G analysis of samples
detected maximum concentrations of 350 mg/kg and 17 samples with
nondetectable TPH. A total of 24 samples were analyzed. Based on
laboratory results, it is unlikely that free petroleum product exists
beneath the subject property. Impact to utilities are also unlikely
due to the relatively low TPH concentration detected in sediment,
depth of contamination (8-10 feet) and lack of on-site utilities

which penetrate the 8-10 foot depth.
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Long-term hazards include inhalation of petroleum vapors by workers
during redevelopment of the subject property and stability and
continued degradation of BTXE in groundwater. Based on soil-gas
survey results, minimal exposure to inhalation of BTXE exists., It is
expected that the entire site will undergo, at a minimum, removal and
redistribution of the top several feet of sediment for development
purposes. 0ld metal pipes related to the UGST system will also be
removed. Based on the soil-gas survey (22 probes) and 14
boring/wells, and the relatively small size of the subject property,
the likelihood of encountering a significant zone of contamination is

minimal.

Indicators of intrinsic bioremediation were evaluated from
groundwater samples to confirm the tendency of natural subsurface
processes to reduce levels of TPH~G and BTXE. Section 3.2.5 discusses
the processes in more detail. According to available dissolved oxygen
and sulfate in groundwater, the primary groundwater zone is capable
of assimilating 9.1-9.7 mg/1 BTXE. A BTXE concentration of 0.0251
mg/1l and TPH-G concentration of 0.300 mg/l were measured in January

19596.
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Areas along the down-gradient side of the contaminant plume appear to
be a DO source area which would act as an aerocbic zone of
degradation. Groundwater conditions beneath the site itself appear to
support primarily a sulfate-reducing bacteria environment.
Groundwater contamination is assimilated at a relatively slower rate
within the subject property and relatively faster along the
down-gradient end of the plume (kinetics of aerobic degradation are
considered significantly faster than bacteria utilizing sulfate

electron acceptors).

Perched groundwater appears deficient in DO but plentiful in sulfate.
This condition and the presence of high alkalinity suggest anaerobic
degradation is active within this zone. The level of sulfate within
the perched groundwater is 160 mg/l, greater than 4 times sulfate
concentration in the primary groundwater zone. The assimilative
capacity of this zone is approximately 35 mg/l. A BTXE concentration

of 0.0054 mg/1 and 0.220 mg/l TPH-G were measured in January 1996.

Based on intrinsic bioremediation potential, groundwater will likely
contain diminishing TPH concentrations with time. This assumes levels
of electron acceptors continue in similar concentrations measured
during January 1996. In addition, the City of Emeryville and East Bay
MUD do not utilize its groundwater resources for municipal or

domestic purposes. It is also very unlikely that these shallow
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groundwater zones will be used for future beneficial uses. Ultimately
groundwater beneath the subject property would be expected to
recharge to the Bay, not deeper aquifers. According to public works
records, no water wells are located within 2,000 feet down-gradient,
approximately, of the subject property. Lack of groundwater use,
depth to groundwater and the presence of natural biodegradation
processes suggest negligible risk to groundwater end-users and

exposure to the public.

Due to the distance from the subject property to the bay, levels of
BTXE, average seepage velocity and intrinsic bioremedial potential of
shallowmost groundwater, it is expected that BTXE will have degraded
prior to reaching the bay. A recent study completed by the Lawrence
Livermore National Laboratory stated that petroleum hydrocarbon
groundwater contamination rarely exceed a distance of 250 feet from
its source due to attenuation mechanisms such as intrinsic

bioremediation.

A s0il sample was collected from the 10 foot depth of WB-8 and
analyzed by the TCLP zero headspace extraction method and analyzed by
EPA Method 8015. A TPH-G concentration of 0.96 mg/l was detected by
this analysis. Based on this result, TPH is likely to be available
for migration. Subsurface sediment therefore eventually can transmit

TPH to groundwater where it is degraded to carbon dioxide and water.
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Concentrations of TPH and BTXE detected below the eight foot depth of
the vadose zone are not likely a significant source but will act as
an exposure pathway to deeper groundwater. Upward mobility of BTXE to
soil zones likely to be regraded (topmost 3 feet) are minimal due to
BTXE concentration at the 8-10 foot depth, solubility of BTXE,
heterogeneity of the vadose zone, moisture content and type of

sediment (silty clay).

TPH presence in the vadose zone sediment does not have the potential
to significantly impact surface water, wetlands or the bay. This is
due to the distance to each receptor area, low concentrations at the

source area and average rate migration.

3.6 RBCA Analysis of Ambient Air and Indoor Air Exposure Pathways

A Risk Based Corrective Action (RBCA) evaluation was utilized as
suggested in the State Water Resource Control Board interim guidance
document on required cleanup at low risk fuel sites (December 8,
1995) . RBCA was compoleted in two parts; 1) Tier 1 calculations and 2)
Tier 2 (site-speciiic parameter input calculations). Calculations for

both levels of screening considered four exposure pathways:

Groundwater to Ambient Air;
Groundwater to Enclosed-space Accumulation;

Subsurface Soil (>3ft. Depth) to Ambient Air; and
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Subsurface Soil (>3ft. Depth) to Enclosed-space Accumulation.

Benzene was chosen as the constituent of concern due to its
carcinogenic impact to human receptors. Due to more stringent health
guidelines enforced in California, the slope factor for benzene was

changed from 0.029 to 0.1.

RBCA Tier 1 calculation input is based on USEPA RME parameters and
current toxicological information given in IRIS and HEAST and
peer-reviewed sources. Generic risk based screening levels were first
applied to evaluate the need to complete a more site-specific mode of

evaluation.

Two Tier 1 evaluations were completed for the subject property.
The first evaluation examined risk from shallownost groundwater
{existing at the twenty foot depth) and benzene in subsurface
sediment (located at the eight foot to fifteen foot depth). Default
parameters for a Tier 1 evaluation assumes groundwater depth to be
9.84 feet and benzene detectable at the 3.28 foot to 9.84 foot
interval. Based on the weighted average benzene concentration
detected in sediment (0.221 mg/kg) and the weighted average benzene

concentration detected in groundwater during the October 1996
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sampling event (0.C034 mg/l), the risk based screening levels (RBSL)
were exceeded for soil volatilization to indoor air only (Contaminant

reduction factor [CRF] is 25).

Weighted average benzene concentrations were calculated based on the
Thiessen Polygon Method. This method is an estimation of an
area-weighted concentration. This method does not represent actual

locations of benzene in the subsurface.

The second Tier 1 evaluation examined risk from perched groundwater

(existing at the 7.5 foot depth) and benzene in subsurface
sediment (located at the eight foot to ten foot depth). Based on the
benzene concentration detected in sediment (0.063 mg/kg) and the
benzene concentration detected in perched groundwater during the
October 1996 sampling event (0.0268 mg/l), conditions within the
perched 2zone result in exceedance of soil volatilization to indoor
air (CFR is 7) and groundwater volatilization to indoor air (CFR is

4).

RBCA Tier 2 Site-Specific Target Levels (SSTLs) were then
recalculated after adjusting several parameters to better represent
site-specific conditions. A Tier 2 analysis was completed for
shallowmost groundwater conditions and perched groundwater adjacent

WB-14. These parameters include:
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Depth to saturated sediment (groundwater at 20 ft, shallow
groundwater) and (groundwater at 7.5 feet, perched

groundwater) ;

Thickness of the vadose zone (17 ft for shallow groundwater, 3
foot capillary fringe and 7.5 feet for perched groundwater

adjacent WB-14);

Contaminant between 8-15 foot depth for unsaturated zone above
shallowmost g¢groundwater and 7.5 foot depth for perched

groundwater;

Contaminated sediment area (1,067 ft2 above shallowmost
groundwater) and (310 ££2 above perched groundwater adjacent

WB-14) ;

Benzene concentration in subsurface sediment (average
concentration as estimated using the Thiessen Polygon
Methodology [0.221 mg/kg]) and 0.0268 mg/kg in perched

groundwater area;
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Benzene in Groundwater (average concentration as estimated using
the Thiessen Polygon Methodology [0.0034 mg/kg) and 0.063 mg/l

in perched zone;

Based on the RBCA Tier 2 analysis of the shallowmost groundwater
aquifer, site specific target levels (SSTL) of subsurface soil
volatilization to indoor air exposure were exceeded. SSTL values were

exceeded by a factor of 8.

Based on the RBCA Tier 2 analysis of the perched groundwater area,

site specific target levels (SSTL) were not exceeded.

The above Tier 2 analysis concluded the potential for risk (based
on residential land usage) to receptors occupying indoor areas
immediately above the contaminant source may exist. HSCI recommends
direct measurement of soil-gas along the exposure pathway (sediment
profile) as a means to confirm the actual presence/absence of the

exposure route and estimate maximum exposure concentrations.

3.7 Direct Measurements for Pathway Screening

Sediment and groundwater contamination is known to exist below the 8
to 10 foot depth. The primary exposure pathway to indoor air may
be described as upward movement of vapors through subsurface

sediment, penetration of asphalt or concrete grading material and
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ultimate entrance into the air space of a commercial/residential
building. Inhalation of benzene by the occupants would ultimately

result.

Observations made during the soil-gas survey and drilling programs
did not encounter noticeable presence of petroleum. These
observations, however, are not based on laboratory analysis for
benzene. It is noteworthy to recognize that heterogeneities of
subsurface sediment typically existing in overbank stream deposits
(regional geologic condition of site) restrict upward migration of

vapors to the groundsurface.

Measurements of soil-gas is a means to directly evaluate the
existence of benzene migration along the exposure pathway. It is
assumed that the duration of time gasoline has had to diffuse into
groundwater and the unsaturated zone has resulted in a steady
state condition. HS3CI recommended direct measurement of soil-gas
along the exposure pathway (sediment profile) as a means to confirm
the actual presence/absence of the exposure route and estimate
maximum exposure concentrations. The Alameda County Environmental
Health (County) requested that direct measurements be collected at

different depths and locations. Three locations; 1) adjacent B-2, 2)
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adjacent B-3 and 3) adjacent WB-14 were sampled twice. Ravi, Macdhulla
and yourself were present during the first sampling event (August 21,

1997). The second sampling event was completed August 28, 1997.

A geoprobe sampling rig was utilized to penetrate a probe to a 3, 6
and 9 foot depth. At each depth interval, a scil-gas sample was
extracted by inducing 40 kPa to 60 kPa vacuum to the sampling probe.
A vacuum pump was used to induce a vacuum great enough to remove
seill-gas. The majority of sediment encountered during this sampling
event was silt and silty clay. Actual soil-gas was sampled by turning
off a valve which de-activated the vacuum pump and attached a three
liter summa canister to the probe. The valve of the summa canister
was then opened to facilitate soil-gas sample collection. The
canister filled until the vacuum induced in the sample location was

equal to the vacuun inside the canister.

Subsequent to completing sample collection at each sample interval,
the hose was disposed, probe tip cleaned with scap and water and
distilled water rinse and a new hose re-attached to the collection

mechanism.
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Figure 16 illustrates the location of each scil-gas sampling point. A
soil-gas chemical data table (table 7) illustrates laboratory results
from each sample location. Sample locations, SG-15, S¢-16 and SG-17
were sampled August 21, 1997. Sample locations, SG-18, SG-19 and

SG-20 were sampled August 28, 1997.

Presence of benzene in soil-gas is not detectable above the nine foot
depth. Due to no detectable benzene existing at the six and three
foot depths, it is apparent that there is no recognized completed
exposure pathway to ambient and in-door air. Confirmation in this
conclusion is supported by consistent laboratory results spatially

(six locations) and at different times (August 21 and 28, 1997).

Based on the above soil-gas data, conclusions of the RBCA evaluation
previcusly completed (RRSP: 96286-06-42) do not represent actual
conditions. Due to no detectable levels of benzene at the three and
six foot depth, HSCI recommends no further assessment or remedial

action at the subject property.
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4.0 Current/Anticipated Land and Water Use

The subject property is currently vacant. The Planning Department of

the City of Emeryville has designated the subject property as general
commercial. Future land use for the subject property however is to be
residential with a potential for minimal ground floor commercial

space.

5.0 CONTAINMENT MANAGEMENT PLAN

The plan to manage environmental risk includes further source
removal within the vadose zone (if identified during the regrading
process), land use planning, notification to prospective purchasers

and lesees of the subject property and from the Agency.

5.1 Notification to Current and Future Landowners, Lessees

and/or Renters
The City of Emeryville Redevelopment Agency will notify prospective
purchasers and lesees of the subject property of low levels of TPH
present in sediment and groundwater. This document will be available

to the public for review during City office hours.

The following reports may be reviewed by the public by appointment.
The location of reports is the City of Emeryville Redevelopment

Agency, 12th Floor, 2200 Powell Street in Emeryville, California.
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HydroSolutions of California, Inc., November 17, 1993, "Soil-gas
Survey, 4800 fan Pablo Avenue, Emeryville, California™.

HydroSolutions of California, Inc., January 18, 1994,
"Preliminary fite Assessment, 4800 San Pablo Avenue, Emeryville,
California®.
HydroSolutions of California, Inc., August 1994, "Site
Characterization, 4800 San Pablo Avenue, Emeryville,
California".

Contact person within the City for answering gquestions regarding the

subject property is Maria Poncel (510)596-4354.

5.2 Regrading Activities

It is anticipated that limited regrading of the subject property will
be necessary to facilitate redevelopment. Although detectable TPH
concentrations in sediment are primarily located deeper than eight
feet, it is possible that limited sediment containing TPH may be
present in small zones above the ten foot depth (adjacent WB-14 and

dispenser islands).

Regrading will include backfilling excavated areas with clean
sediment. Overlying clean sediment will provide an additional level

of protection against exposure to TPH existing in underlying areas.
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5.3 Contingency Plan

The contingency program will be utilized in the event significant
contamination is detected during regrading of the site. An
environmental consultant will be present to detect potential soil

contamination during regrading activities.

In the event contaminated sediment is detected during regrading
activities, strategic excavations will be completed to remove
contaminated sediment. Excavated sediment will be stockpiled on site
and allowed to aerate. After a period of time, aerated stockpiled
material will be analyzed to determine whether it satisfies County
cleanup action levels for sediment. If the material meets the
requirements, it will be used as backfill in a portion of the subject
property. If soil cleanup standards are not met, sediment will be
disposed at an appropriate landfill. A signed manifest will be

obtained for the disposal of sediment and submitted to the County.

During remedial excavation, sediment samples will be collected to
verify that only uncontaminated sediment remains on the excavation
walls and floor. Analysis of each sample will include TPH-D, TPH-G,

TPHR and BTXE.
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Falr Ooka.(g«c‘osli}fgrst;lg‘232628-—2714 EMERYVILLE, CAL IF DRNIA Scale N ON E.




Expressed BTXE Cug/L>
Assimilotive Capacity
ELECTRON ACCEPTOR wzerIEMRARZYDNE wI?AETRECRHEZIE}]NE
Dissolved Oxygen 430-935 191
Nitrate 0 0
Sulfate 8700 34780
Express Assimilative Capacity 91350 34971
Highest okserved BTXE Conc. 2.1 5.4

On a mass

basis, the ratio of oxygen consumption during BTXE

metakolism

On o mass
metobotlism

On a moss
metabolism

The aobove

is 3.14 mg oxygen to ! mg BTXE.

basis, the ratio of ntirate consumption during BTXE
is 49 mg nitrate to 1 mg BTXE.

basis, the ratio of sulfate consumption during BTXE
is 46 mg to 1 mg BTXE.

ratios assume the absence of microbiol cell production

There is likely to ke @ small contribution of degradation resulting

from nitrates however concentrations are not consistently
detected in background welis (e, WB-7, WB-12).

Title:

TABLE 2. EXPRESSED ASSIMILATIVE

ﬁmdmsmunons of California, Inc.

5917 Moss Creek Circle, Suile 2
Falr Caks, Coalifornla
(916) 967-1222

Project No.:
CAPACITY 0OF SITE 95286
T 4800 SAN PABLO AVENUE
EMERYVILLE, CALIFORNIA
Scale: Date:
NONE 02-0e-96




TABLE 3. COST ESTIMATE OF BEST AVAILABLE TECHNOLOGY

SEDIMENT

Alternative A. Soil Remediation by excavation

(does not include shoring) ........c.cee. seenersssssess $118,500
Alternative B. Soil Remediation by Strategic Removal

of Perched Groundwater Z0N€ ....ccvieaccncrrorescrscnnnn $ 42,100
GROUNDWATER

Alternative A. Construction of Interceptor Wells ...... $ 31,000

Operation and Maintenance, $5,700/year

Alternative B. Alternative A plus Injection of
Nutrients Ill‘l.....l!l.'DD.IICI...DI'...OI'II """"""" $41"000
Operation and Maintenance, $6,000/year

Assuming a 5-year recovery period for the achievement of the
groundwater cleanup goals, cost may range from $59,500 to
$99,500.

Total cost of cleanup can potentially range from $101,600 to
$218,000. These cost estimates are not economically feasible
considering the limitations of best available technologies and
historic cleanup goals (MCL). The low risk of the subject
property does not warrant this effort. Natural conditions are
. capable of reducing existing contaminants. to . low levels. . Otherx
attenuation mechanisms contribute to immobilizing the contaminant
to the subject property.



TPHR TPH-G | BENZENE | TOLUENE | XYLENES %E:ZE;E
WB=7-10 - <t <0.005 <0.005 <0.015 <0.00S
WB-7-20 - <1 <0.005 <0.005 <0.015 <0.005
WB-8-15 <50 <i <0.005 <0.005 <0.015 <0.005
WB-8-20 <50 <t <0.005 <0.005 <0.015 <0.005
WB-9-15 <50 25 0.015 0.007 0.12 0.084
VB-9-20 | <50 st 0005 | <0005 | <0015 | <0.005
B-10-10 - Lé <0.005 0.007 0.017 0.008
B-10-20 - <1 <0.005 <0.005 <0.015 <0.005
B-11-10 - a <0.00S <0.005 <0.015 <0.005
B-11-20 - <1 <0.085 <0.005 <0.013 £0.005
WB-12-10 <50 <1 <0.005 <0.003 <0.015 <0.005
WB-12-20 <50 <1 <0.605 <0.005 <0.015 <0.005
B-13-10 - <1 <0.005 <0.005 <0.015 <0.00S
B~13-20 - < <G.005 <0.005 <0.015 <0.005
WB-8-10 24 0.9 - - -

TPHR analyzed by EPA Method 4181 oil & grease by IR spectrophotometer. Detectable limit is S0 mg/ko.
TPH-G analysis by EPA Method 3030 Purge & Trap. Detectable limit is 1 mg/kg.
Benzene, toluene, xylene and ethylbenzene analysis by EPA Method 8020, Detectaoble lLimit For benzene, toluene and
ethylbenzene is 0005 mg/kg and xylene is 0.015 mg/kg.

WB-8-10 wus enoiyzed by TPH Volatie analysis utilizing o TCLP zero headspoce extroct.

BEY e:

TABLE 5. SOIL LABORATORY DATA (PG. D

Ero}ect No

95286

ﬂ HydroSelutions of California, Inc.

5917 Moss Creek Circle, Sujts 2
Falr Oaks, Catllfornia
{918) 967~1222

Site: 4800 SAN PABLO AVENUE
EMERYVILLE, CALIFORNIA
Seale: Cate:
NONE 02-2-96




TABLE 5. LABCORATORY ANALYSIS

Sample

Location B T X E TPH-G 4318.1
B~1-

(6=7) ND ND ND ND ND ND
B-1-

{10-10.5) ND 0.019 0.36 0.044 7.1 3900
B~2-

(8-10) 0‘13. 0.4 1.8 0.63 220 ND
B-2- }

(13-15) ND ND ND ND ND ND
B=3- )

(8-10) 0.96 ND 1.6 0.64 350 ND
B~3- .

{13-15) ND}: ND ND ND ND ND
B~4A- :

(8~10) ND , ND ND ND ND ND
B~6-

(4-5) ND ND ND ND ND 990
B-~6- "

(8.5-10) 0.083 ND 0.75 0.32 40 ND

Results reported in mg/kg (ppn).

No detectable levels of TPH-D and STLC Lead were detected in the
above samples.

BTXE is benzene, toluene, xylene, and ethylbenzene.

BTXE analysis by EPA Method 8020. Reporting limit is 0.005 mg/kg.
TPH-Gasoline analysis by EPA Method 5030 Purge-and-trap,
Reporting limit is 1 mg/kg.

TPH-Diesel analysis by modified EPA Method 8015. Reporting limit
is 1 mg/kg.

0il & Grease analysis by EPA Method 418.1 (IR Spectrophotometer}.
Reporting limit is 50 mg/kg. '

Soluble Lead analysis by Lead STLC. Reporting limit is 0©0.05
mg/kg.

Lowest reporting limits are listed above. If sample extraction is
diluted, vreported limit increases accordingly (see laboratory
reports).



TABLE #%. MONITOR WELL DATA
4800 SAN PABLO AVENUE, EMERYVILLE, CALIFORNIA

QOCTORBER, 1996
WELL DESIGNATION WB-8 WB-9 WB-14 WB-12 WB-7
TOTAL DEPTH 31 31 11 31 31
SCREENED INTERVAL 20-30 20-30 7-12 20-30 20-30
SAMPLE DBATE 6-20-94
DEPTH TO WATER 10.87 13.48 7.00 10.40 9.62
GROUNDWATER ELEVATION 83.45 80.42 87.42 84.16 83.95
TPH-G 230 270 1900 ND ND
TPHR ND ND 1100 1700 ND
BENZENE 3 2.8 65 ND ND
TOLUENE 1 1.3 3.2 ND ND
XYLENE ND ND 10 ND ND
ETHYLBENZENE 0.6 ND ND ND ND
SAMPLE DATE 1-11-96
DEPTH TO WATER 10.08 12.67 6.52 9.85 g.88
GROUNDWATER ELEVATION 84,24 81.23 87.20 84.71 84.69
TPH-G 230 300 220 ND ND
TPH-D ND - ND ND -
TPH-motor oil - - - ND -
TPHR 160000 - 6900 - -
BENZENE 2.2 10 3.2 ND ND
TOLUENE ND 1.1 ND ND ND
XYLENE 2 4.4 1.4 ND ND
ETHYLBENZENE 5.5 9.6 0.8 ND ND
DISSOLVED OXYGEN 2.4 3.0 0.6 1.4 1.4
SULFATE 8 iz 160 35 40
SAMPLE DATE 4-05-96
DEPTH TO WATER 10.87 13.48 7.00 9.79 7.98
GROUNDWATER ELEVATION 85.04 82.02 88.78 84.77 85.59
TPH~G 200 420 130
TPH-D ND ———— ND
TPH-motor oil WD ——— ND
BENZENE 3.5 11 1.9
TOLUENE ND ND ND
XYLENE 0.9 11 1.4
ETHYLBENZENE 1.6 3.0 ND
DISSOLVED OXYGEN 3.1 2.4 0.9
SULFATE 10 44 2



TABLE &b. MONITOR WELL DATA (CONTINUED)
4800 SAN PABLO AVENUE, EMERYVILLE, CALIFORNIA

JULY 16, 1996
WELL DESIGNATION WB-8 WB-9 WB-14 WB—12 WB-7
TOTAL DEPTH 31 31 11 31 31
SCREENED INTERVAL 20-30 20-30 7-12 20-30 20-30
SAMPLE DATE 7-03-96
DEPTH TC WATER 9.62 12.70 6.58 9.50 8.21
GROUNDWATER ELEVATION 84.70 81.20 87.84 85.086 85.36
TPH-G 289 2930 71
TPH~D ND - ND
TPH-motor oil ND -——— ND
BENZENE 2.6 62.5 0.8
TOLUENE 0.6 4.0 ND
XYLENE 0.7 131 ND
ETHYLBENZENE ND 153 ND
DISSOLVED OXYGEN 1.8 <0,2 3.4
SULFATE 12 <1l 4
SAMPLE DATE 10~-02-96
DEPTH TO WATER 10.32 13.51 7.49 10.42 8.86
GROUNDWATER ELEVATION 84.00 880.39 87.07 84.00 84.71
TPH-G 56 250 415
TPH~D ND —— ND
TPH-motor oil ND ——— ND
BENZENE 1.0 6.4 26.8
TOLUENE ND ND ND
XYLENE ND 1.0 2.7
ETHYLBENZENE ND 1.5 ND
DISSOLVED OXYGEN 0.4 0.3 0.3
SULFATE 24 29 <4
= Results reported in ug/l.
NA means is not applicable or no data generated
" ND means nondetectable
= Petroleum analysis completed by Excelchem Environmental Labs
during last three guarterly groundwater sampling events
] TPH-G reported in ug/l (ppb). Analyzed by EPA Method 5030

purge and trap. Detectable limit is 50 ug/l.

» Benzene, toluene,

Xylene,

and ethvlbenzene reported in ug/1l

(ppb). Analyzed by EPA Method 602. Detectable limit is 0.5
ug/1.

TPH-D analyzed by EPA Method 3510 followed by modified EPA
Method 8015 with direct sample injection into a GC equipped
with a FID detector. Detectable limit is 0.050 ug/1l.
TPH-motor oil analyzed by extraction using EPA Method 3510
followed by modified EPA Method 8015 with direct sample in-
jection into a GC egquipped with a FID. Detectable limit is
500 ug/1l.

TPHR analyzed by Modified EPA Method 418.1. Detectable limit
is 10 mg/1l.



®
ETHYL-
® TPH-G | BENZENE | TOLUENE | XYLENES |BENZENE
SG-15-3 ND ND ND ND ND
SG-15-6 ND ND ND ND ND
SG-15-9 376 ND ND ND ND
SG-16-3 ND ND ND ND ND
® SG-16-6 ND ND ND ND ND
SG-16~9 644 56 ND ND ND
SG-17-3 | ND ND ND ND ND
SG-17-5.5 ND ND ND ND ND
L SG-18-3 ND ND ND ND ND
sG-18-6 ND ND ND ND ND
SG-18-9 ND ND ND ND ND
SG-19-3 ND ND ND ND ND
SG-19-6 ND ND ND ND ND
® SG-19-9 103 ND 10.6 25 14.4
SG-20-3 ND ND ND ND ND
SG6-20-5 240 ND 1l 1.2 4.2
REPORT 200 5.0 5.0 S0 5.0
LIMIT .
]
NOTE:
SOIL-GAS SAMPLES COLLECTED IN 6 LITER SUMMA CANISTERS. GENERALLY, A 40-60 kPa VACUUM.
® SAMPLES WERE DELIVERED THE SAME DAY TO A CALIFORNIA CERTIFIED LABORATORY. ANALYSES
}rbg:LUDED TO3 (GC EQUIPPED WITH A PID) FOR BTXE AND TO3 (GC EQUIPPED WITH A FID) FOR
H=G.
SG-1S, 16 AND 17 SAMPLED AUGUST 21, 1997. SG-18, 19 AND 20 SAMPLED AUGUST 28, 1997.
@
.ﬁtlez Project No.:
SOIL-GAS CHEMICAL DATA 95286
Site:
te 4800 SAN PABLO AVENUE
HydroSolutions of Callfornia, Inc. EMERYVILLE, CALIFORNIA
5917 Moss Creal Clrele, Sulle 2 Scale: Date:
’ o g e NONE 10-14-97
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* SUBJECT PROPERTY

3

Reproduced from USGS 7.5 Minute Series V895 (topographic)

""SUBJECT PROPERTY LOCATION MAP| sszss-or |FIGURE

Site: i

& 4800 San Pablo Avenue
1.0 %3\ HydroSolutlons of California, Inc. Emeryville, California

11470 Sunrise Goid Chobe, Suhe 4

Callfernia 98742 Scale: Date:

Ranche mzmau H
1 inch=2,000 feet 11-16-93




Page 1 of 46

HydroSolutions of california, Inc.
RRSP: 95286-06-48 DRAFT

October 22, 1997

1.0 REQUEST FOR CLOSURE AS LOW RISK SITE

The City of Emeryville Redevelopment Agency requests the assignment
of a parcel of land located on the northeast corner of San Pablo
Avenue and 48D street (4800 San Pablo Avenue) as a low risk site

(figure 1).

The contaminant is gasoline. Low levels of benzene (maximum is 65
ug/kg) have been detected in soil. Extent of contamination is
illustrated in figures 4 (sediment) and 5 (groundwater). Benzene in
groundwater is detectable in concentrations ranging from 2.2 ug/l to

10 ug/1.

Historically, the subject property was operated as a gasoline service
station. A leak likely occurred many years ago during the operation
of the service station. Removal of the tank(s) had apparently
occurred after the gasoline station terminated service. No
documentation of closure has been found and subsurface investigations
have not resulted in the discovery of a presently existing
underground storage tank (UGST) system with exception to piping.
Shallow probing was completed at 20 foot spacing, a geophysical
survey was completed across the entire site and 14 exploratory
borings (figure 2) were completed at ten foot to 30 foot depths. No

UGSTs have been found. Based on the lack of discovered on-site tanks



NOTES:

Exploratory drilling complated
December 23, 1983 and June 16—17, 1994,

A Gecprobe systerm waos usad
as tha coring devica for B-—1
through B-&. A hollow stem
ougur was utilized for WB-7
through B~—~13,

Groundwater was angountered
in boring, B—6, at 8.5 feat,
Barings, B—1 through B—5
did not penetrote groundwatar,

SAN PABLO AVENUE

Soil~-gas probes ore

illustrated os small dots.

Twenty two probes ware

inserted to a 4.5-10.5 foot

depth, Probes were removad ofter use.

Soil somples onolyzed for

total petroleum hydrocorbons,
beanzane, toluene, xylene,
athylbenzenea, oil & grease,

and soluble lead (B—1 through B-8).

Ground water monitoring weils designoted as
WB—___ . All walls excapt WB—14 are 30 feet
deep. perforated between the 20 and 30 foot
depths, grovel pock to 18 foot depth ond grouted
to the ground surfoce. A locking well head is
constructed ol grade for each wall,

Wall, WB—14, 1s 12 faet in depth, parforated
between 7 aond 12 faat, grave! poacked to o
5 foot depth ond grouted to the ground surface,

ELECTROMAGHNETIC ANOMALIE SUGGESTING
SUBSURFACE CONDUCTIVE MATERIAL

EXPLANATION

B-5
¢

WB—7

B—10
© BUILBING

»
»

.
-

- — . — - — - . — T SR & —

o
|
—
(]
T
o
-
i
I
N

:

.AMP
POSTS

48TH STREET

Berings, WB—7 through B—13, ware surveysed with o tronsit ond rod.

B—-13

BORING

GROUNDWATER
MONITOR WELL

S0IL—GAS SAMPLE

20

APPROXIMATE SCALE

40 faol

HydroSolutions of Callfornia, inc.

5917 Mosa Cresk Circle, Sulie 2
Fair Qoks, Califorala  93628-2714
(918} 96T-1222

hitle

BORING/WELL LOCATION MAP

FProject Number

95286

Site
4800 SAN PABLO AVENUE

Date
01-22-986

EMERYVILLE, CALIFORNIA

Scole
AS SHOWN

FiGURE

2
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NOTES:
Explorotory drilling complated
December 23, 1993 ond June 18-17, 1964,
A Geoprobe systern wos used EXPLANAT'ON
as the coring device for B—t
through B-86. A hollow stem
augur wos ulilized for WB-7
through B=13, B-5 BORING
Groundwater wos encountered °
in boring, B-8, ot 8.5 fast,
Borings, B—1 through B—5
did not penetrate groundwatar. wB-7 snogur%%wwn
L J | Ll
Soll samples anolyzed for
lt;::t:ll petroleum hyy:!rocorbona, wB-9e \
enzeane, toluens, xylene, B=—10 15 B—5S
ethylbenzene, oll & greose,
! g i B @3 through B-8). L:.DJ o o BUILDING
=z
Ground water monitoring walls designoted as Lad
WB—~__ . All welils except WB—14 ore 30 fest >
deep, perforoted betwsen the 20 and 30 foot T
depths, gravel pack to 18 {ootl depth ond groutsd
to the ground aurfoce, A locking well head Is
constructed at grode for sach wall. 9
Well, WB=14, Iy 12 feet In depth, perforated m
g-t'\rw-:nd'f and 1d2 (nti qrovol‘ gmck‘d l: o . g
oot depth ond grouted to the ground surface.
WB—7 [Co_]
Loterol distribution of benzens in subsurfoce 4 » B—4
sadiment estimoted by the Thiessen Polygon <
Method. Average benzene concentration by »
this method iz estimated to be 291 uwg/kg. \LAMP
Four ocut of 24 soll somples contoined detectable POSTS
lavels of benzena, The meon concentrotion Iy /
292 ug/kg. C/f
wB-—12
m} .
48TH STREET 0 0 40 teat
APPROXMATE SCALE
8~13
L ]
Title roject Number FIGURE
FEXTENT OF SOIL CONTAMINATION (BENZENE) 95286
HydroSolutlons of California, inc. Site ote
4800 SAN PABLO AVENUE 12=-11-96
8917 Moss Creek Circle, Sule 2
Folr o*.h“ %'31" 256232714 EMERYVILLE, CALIFORNIA Tote

-1322

AS SHOWN




NOTES:

Exploratory driling compisted
December 23, 1993 ond June 18-17, 1954,

A Geoprobs system wos used
as the coring device for B—1
through B—-8. A hollow stem
ougur wos utllized for WB=7
through 8-13,

Groundwater wos encountered
in boring, B=8, at 8.5 feet.
Borings, B~! through BE-5

did not penetrote groundwalter.

Soll somples onalyzed for

totol petroleumn hydrocarbons,
benzene, tolusne, xylene,
sthylbenzene, oll & greose,

ond soluble lead (B~1 through B=8).

Ground woter monitoring welis designoted os
WB=—_.. . Al wells axcept WB=14 ore 30 feet
deep, perforoted betwesn the 20 ond 30 foot
depth#, gravel pock to 18 foot depth ond grouted
to the ground surfoce. A locking well heod ia
constructed ot grade for each waefi.

Well, WB~14, Is 12 feet In depth, perforated
between 7 and 12 feet, grovel pocked to a
S foot depth ond grouled 1o the ground surtoce.

SAN PABLO AVENUE

Directlon of groundwater toble slope is to the north.

Ground water lavel slevotions are relotive elevotions.

-

B—-11

BUILDING

wB-—12

Borings, WB8=7 through B—13, were surveyed with o transit ond rod.

48TH STREET

Groundwoter contour lines colaulated by Inverse distance method. Doto inciudes WB-—7,8,8 and 12,

Water lavel measuraments collected October 1996,

B—13

m HydroSolutlons of California, Inc.

rmrmmmm:

. Wﬁ"-’“n'!u’é‘”'”“

Title

EXTENT OF GROUNDWATER CONTAMINATION {BENZENE)}

rojec

EXPLANATION

N LAMP
POSTS

BORING

GROUNDWATER
MONITOR WELL

CROUNDWATER TABLE
CONTOUR LINE AND
RELATIVE ELEVATION (FT)

40 fent

APPROXMATE SCALE

umber
95286

FIGURE

Site

4800 SAN PABLO AVENUE
EMERYVILLE, CALIFORNIA

Dote

12=-11-58

Scale

AS SHOWN
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Teel

Depth to Water,

FIGURE 6.
G~ HYDROGRAPH OF WB-8
. Cround Weter Mon ttoring Progrem
i 4800 San Peblo Avenue
Emeryviliie, Ceil tforn te
. *
/ N\
i , N
10 - N
N J/ N
u ) N
~ / *
y N /
1 / N /
g ¥
11 -
12
.
i
13 | 1 T I
JUN 54 JAN 96 APR @6 JUL 96 OCT 96

Time of Sampl tng Event



EXPLANATICN

—_———————— TEMESCAL CREEK

B=—-5
o BORING
WB—2e WB-7  srounowatER
B=-10 300 B-5 - MONITOR WELL
151 . © BUIL DING
& —~
> £ PETROLEUM MYDROCARBONS (TPH—G)
< \ CONTOUR LINE AND CONCENTRANON
o
|
)
4
o . SO = GAS SAMPLE
4
<
7]
ML AMP
. (F‘EISTS ° 0 pr.ay
Q« e
o 8- wWB—14
‘Q:n 220 ;B—G WB—12 NOTE:
‘ . . e e
__-l <S50 Chemicol concantralions interpeloted by kriging mathodology.
Interpratotion enly used to illustrote trend in concentrotion gradient.
48TH STREET Termescal Creex droinoge oppear? cbondoned. Ares 15 backlilled, No visible
surfcce woter flow wos prezent in Jonuory 1968,
B-13
-
—
WE—9O¢ N DISSOLVED OXYGEN (MGAL)
B—~10 3.0 B=5 CONTOUR LINE AND CONCENTRATION
w . ° BUIL DING AN
5 N
-4 s . e, . '
%
< B=1 25—
=] ° *wa-8 NOTE,
| N
I+ > 2.4 Diseolved axygen measured in the field by o modified
g R o Y B 8—-4 Winkier Method {tltration), A LoMotte kit wos used
o -7 ™~ S {accepted by EPA).
Z
d * \812—-2 e WB-14 net included in Interpretation due to
[ %] 1.4 o representing a parched water condition,
K q LAMP
. . ’ . . /PESTS
2 3 wB
= —-14
7.
Bt N toe —Tmoi2
. . v . .
__l OB—G 1.‘
4BTH STREET
B=13
L]
TTitie: Project No.:
FIGURE 7. DISSOLVED OXYGEN IN GROUNDWATER 95286
Site:
4800 San Pablo Avenue
HydroSolutions of California, Ine. Emeryvilte, California
8917 Mosz Creek Clrcle, Suite 2 Tee R
Fair Oaks, California Seate: Date:
{918) 967~1222 AS SHOWN 01-22-96




TEMESCAL CREEX

EXPLANATION

B—-
05 BORING
o WE— 5 WB—7  GroUNDWATER
300 B~-5 . MONITOR WELL
g -] BUILDING
> % PETROLEUM HYDROCARBONS (TPH—G)
< wB—8 \ CONTOUR LINE AND CONCENTRATION
-
o { 230
E’ --._.______,_.293/
3 B4 .
- : [}
- SOIL=GAS SAMPLE
z 15—
<«
“
[ 10— LAMP
. B . /PUSTS s 2 2 font
— -
S-—— d APPROXBIATE SCALE
b |
b WE- 14
B-11 ; 220 wEB—12 NOTE:
+ - L] [ +
i B-8& <50 Chemical concentrations interpoloted by kriging methodology.
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FIGURE 9. IRON IN GROUNDWATER 95286
Site:
4800 San Pablo Avenue
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5917 Moss Creek Circle, Suite 2 Scale: Date:
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FIGURE 10. SULFATE

IN GROUNDWATER

Project No.:

HydroSolutlons of California, Inc.
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Falr Qaks, Californic
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EXPLANATION

B;5 BORING
o+ WB-9 wa-7 GROUNDOWATER
B—-10 300 B~5 [ ] MONITOR WELL
151 . L] BUIL DING
z . . . =
t
> " % PETROLEUM HYDROCARBONS {TPH~G)
< =1 we-8 CONTOUR LINE AND CONCENTRATION
o 'o\. 230 - \
ﬂ;a' _— -
. . o 4
o ™ ih . SOIL-CAS SAMPLE
z Qﬁ‘— 15—
<
] \.&
[ 0 e q LAMP
N . . POSTS o 20 a0 lsst
\ wo— e ST
o gy
. B=3 | T* WB-14
* <0
. \?-11 o <01 wB-12 NOTE:
_] B-6 0.3 Chemical comgentralions interpoloted by kriging methodolegy.
" Interpratotion oaly used Lo illusirote trend in concentrotion grodient,
48TH STREET ::'r_r'\:::a\lbot:in:el;‘od‘:a:x:sg:'c::z:?r; q‘?::udac‘:r;o?.ggﬁér.eo Is backfited. No visible
B-13
.
~—
WB—~9 G PHOSPHATE (MGL)
B8-10 / B8-5 CONTOUR LINE AND CONCENTRATION
I.:.).I hd £ -] BUILDING \
&
4 A
IS' o £ .
< B—1 WB~8
o O |e Anolysis completed by LoMotte fiald kit.
a
<€ \& 0 -y ) . 4 .
a K o Y E : ;
-7 : ~ =
(= 0
% F".B %\ g L4
(]
PLAMP
. \\. . . . ypgsﬁs
B;S B-Q, d
™N wB-14
B-11 x wE~-12
.. ) P
B B-6
48TH STREET
B=13
+
Title: Praject MNo.:
PHOSPHATE IN GROUNDWATER 95286
Site:
4800 San Pablo Avenue
Hydro3oeiutions of Californio, Ine. Emeryville, California
5917 Moss Creek Circle, Suite 2 Te: Dote:
Fair Daks, Callfornia Scale ote 01—22—-96
(918) 967~1222 AS SHOWN - -




= TEMESCAL CREEX

EXPLANATION

B—-5
o BORING
e VBT WB—-7  crounDwaTER
B-10 30 a-5 ) MONITOR WELL
g . ° BUILDING
4 . B . .
1al s T~
2 — % PETROLEUM HYOROCARBONS (TPH-G)
wE—-8 CONTOUR LINE AND CONCENTRATION
o * 230 \
| e e
o
g . . Bo-4 .
: - SOIL-GAS SAMPLE
2 ] o ——""
g B—-2
(%] \0
[~ e ————— LAMP
A . . . VPDSTS o S ©@ teat
& o— d APPRCIMATE 3CALL
"-._._‘___‘_a
WB—14
¢ 220 WB—-12 NOTE:
. °B—G [
<50 Chernical concentrations interpolated by kriging methosdology,
Interpretation only used to dllusirgte frend i concentration gradient,
48TH STREET Temascol Cresk droinege appsors abandoned. Area is backfiled Mo visible
surfoce walar flow was prezent in Jonuory 1996,
B-13
*
~—
» WB-9 S ALKALINETY (MG /L)
B-10 332 B-5 CONTOUR LINE AND CONCENTRATION
1 » BUIL DING \
=z . . , .
LJ
A Bt
.WB“B Analysis completed by LoMotte field kit.
o 320
.|
2 Bea WE—14 not included in interpretation due to
. . . + s v repr 3] rched groundwaot dition.
n. 3 E press: 9 O parche Qro woter gOn i-1g]
z | JMB-73
<« 37 B~2
5 / s
4 L. AME
) ; . 2. . |,POSTS
B @
°.‘5
wWB-74
B-11 soz* wB—12
B . . ek
_l B-86 220
48TH STREET
B-13
*
Title: Project No.:
FIGURE 13. ALKALINITY IN GROUNDWATER 95286
Site:
4800 San Pablo Avenue
HydroSolutions of California, Ine. Emeryville, California
5917 Moss Creek Circle, Sulte 2 le: s
Fair Ogks, California Seole: Dote:
(916} 967-1222 AS SHOWN 01-22-96




EXPLANATION

TEMESCAL CREEK

BSS BORING
WB~7  srouNDWATER
a8-5 [ MONITOR WELL
g BUIL DING
g —
> % PETROLEUM HYDROCARBONS (TPH=G)
< \ CONTOUR LINE AND CONCENTRATION
=]
a
& Bo4 )
o
: I . SO =GAS SAMPLE
= -_._,.__!59_,_..—-—-""
<
(%]
100 e LAMP
. - |, POSTS a 2 0 feet
R d APTROKBSATE SCALE
WwB—-14
; 220 WB—12 NOTE:
B-6 * <30 Chermical comeentratiens interpoloted by kriging methoedolegy.
Intarpretotion only used to illustrate trend in concentrotion grodient,
T I Creek droi band: . A I kfined. No wisibl
48TH STREET B::r;:::a_otr;e nni"..'.':f'pfiii‘r’.‘?'?n%&.&'}f?ggé.“ s backfille o visible
B=-13
[ ]
.WB‘*Q \“\Go pH COMTOUR LINE AND CONCENTRATION
B=-10 6.4 8-5
W . ® BUIL DING \
4 . B ..o'—"."'/ '
Ll
2 1
< B; OWB_S Lo ament ade th Myron 1, fiald matsr
3 6;8 SaQsur en me Wi a »r et .
= WB-14 not included In Interpratation due to
3 * hd > e Bz4 v represaniing o perthed groundwotler condition,
& : o8 e
z .wB-? o Be2
ﬁ 6.4 °
LAMP
. ‘ . . . . LPOSTS
CV
B-3
¢
wB-14
B-11 * sy wB—-12
s 'Y .0 . e v
B-6 7.0
48TH STREET
B=-13
+
Title: Project No.:
FIGURE 14. PH IN GROUNDWATER 95286
Site:
4800 San Pable Avenue
HydroSolutions of California, Inc. Emeryville, California
5917 Moss Creek Circle, Sulte 2 Scale: Date:
Falr Coks, Callfornia 01 a6
(916) 967-1222 AS SHOWN —22-




T e ST e R LT
- %ﬁﬂ‘ﬂ@!@ '
! s
/ s ,, M ET )
i P % 5 '.'l _;ef
I ;61'-0‘?‘_‘ E 5T =

®
)
Hi
@ SUBJECT PROPERTY
e

NOTE:

Well data obtained from database generated by the County of Alameda, Public
ﬁ Works Agency. :
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included.
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NOTES:
Exploratory driliing complated
December 23, 1933 and June 1617, 1994,
A Geoprobe system wos used EXPLAN AT'ON
as the coring device for B=1
through 8-8, A hollow stem
augur was utilized for WB--7
through B-13, B-5 BCRING
Groundwater was encounterad o
In boring, B—8, at 8.3 faet.
Borings, B=1 through B—5
did notl penatrata groundwater, WB—9 wB—-7 mwrNDWAER
-— & MONITOR WELL
Sof samples analyzed for
totof petrolaum hydrocarbons, i
2::;32:&:::“&7'; ’;::;'s- B-10 B—5 S6-15  SOIL—GAS SAMPLING
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Ground water monitoring wells deslgnatad os Z
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Q
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v ORXxsc-1a
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August 21, 1997, sG-18 C,j
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Appendix A.
Soil-gas Measurements for Direct Pathway Screening




EXCELCHEM

ENVIRONMENTAL LABS
" 500 Giuseppe Court, Suite 9
Roseville, CA 95678
Phone#: (916) 773-3664 Fax#: (916) 773-4784
ANALYSIS REPORT
Adttention: Mr, Stcve Baker ' Date Sampled: 08-28-97
Hydrosolutions Date Received: 08-28-97
P.O. Box 922 BTEX Analyzed: 08-29,09-04-97
Nevada City, CA 95959 TPHg Analyzed: 08-29,09-04-97
Project : 95286/PABLO Matrix: Air
Ethyt- Total
Benzene Toluene benzene Xylenes TPHg
mgM’ mgM’ mg/M? mg/M? . mgM
Reporting Limit: 0.5 0.5 0.5 0.5 20
SAMPLE
Laboratory Identification
56-18-3 - ND ND ND ND ND
A0897627
§6-18-9 ~ ND ND ND ND ND
ADB97629
$6-19-3 ND ND ND ND ND
ADB97630
$6-19-9 ND 106 25 144 103
A0897632
56-20-3 ND ND ND ND ND
A0B97633
56-20-5 ND 1.1 1.2 4.2 240
AORYT7634

mg/M" = milligrams per cubic meter.
ND = Not detected. Compound(s) may be prescnt at concentrations below the reporting limit.

ANALYTICAL PROCEDURES
BTEX-- Benzenc, toluene, ethylbenzene, total xylene tsomers are analyzad by using TO3 which utilizes a gas chromatopraph (GC) equipped with a
phetoionization detector (PTD). '
TPHg--Total petroleum hydrocarbons as gasoline (Jow-to-medium boiling points) are analyzed by using T3, which utilizes a4 GC equipped with an
FID.

09-10-97
Datc Reported

oratory Representative

EXCELCHEM ENVIRONMENTAL LARBS 15 CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
{Certification No. 2119
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EXCELCHEM

ENVIRONMENTAL LABS
500 Giuseppe Court, Suite 9
Roseville, CA 95678
Phone#: (916) 773-3664 Fax#: (916) 773-4784. °
ANALYSIS REPORT
Altention: Mr. Steve Daker ' ' Date Sampled: 08-21-97
Hydrosotutions ) Date Received: 08-21-97
P.O. Box 922 BTEX Analyzed: 08-21,22-97
Nevada City, CA 95959 TPHg Analyzed: 08-21,22-97
Project : 96286/PABLO Matrix: Air
. Ethyl- Total
Benzene Toluene benzene Xylencs TPHg
mg/M’ mg/M’ mg/M? mg/M* mg/M®
Reporting Limit: 5.0 5.0 50 . 5.0 200
SAMPLE
Laboratory Identilication
56-15-3 ND ND ND ND ND
A089IT505
56-15-6 ND ND ND ND ND
A089I7506
56-15-9 ND ND ND ND © 376
ADB97507
$6-16-3 ' ND ND ND ND ND
A0B97508
56-16-6 ND ND ND ND ND
AQ897509 .
$6-16-9 5.6 ND ND ND 644
AD897510
56-17-3 ND ND ND ND ND
ADBY7S11
S6-17-5.5 ND ND ND ND ND
AQR97512

mg/M" = milligrams per cubic meter.
ND = Not detected, Compound{s) may be present at concentrations helow the reporting limit.

ANALYTICAL PROCEDURES
BTEX- Benzene, toluene, ethylbenzene, total xylene isomers are analyzed by nsing TO3 which utilizes a gas chromatograph (GC) equipped with a
photoionization deteclor (PTD),
TPIg--Total petrolewm hydrocatbons as gasoline (low-to-medium boiling points) are analyzed by using TO3. which utilizes a GC equipped with an -
FiD.

“ (‘7\-.._..—__ | 09-10-97

aloryR‘e'préscntatwe _ Date Reported
LXCELCHEM ENVIRONMENTAL LARS IS CERTIFIED 8Y TTIE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
(Certification No. 2119)
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EXCELCHEM
ENVIRONMENTAL LABS

500 Giuseppe Court, Suite 9
Roseville, CA 95678
Phone#: (916) 773-3664 Fax#: (916) 773-4784
ANALYSIS REPORT
Altention: Mr, Steve Baker ' Date Sampled: . ., 08-28-97
Hydrosolutions Date Received: 08-28-97
P.O. Box 922 BTEX Analyzed: 09-09-97
Nevada City, CA 95959 TPHg Analyzed: 09-09-97
Project : 95286/PABLO : Mairix: Air
Ethyl- Total
Benzene Tolucne benzene Xylenes TPHg
mg/M’ mg/M’ mg/M? mg/M? mg/M’
Reporting Limit: 27 2.7 2.7 2.1 109
SAMPLE '
Laboratory Identification
$6-18-6 ND ND ND ND ND

ADB97628

mg/M® = milligrams per cubic meler,
NI = Not detected. Compound(s) may be present at concentrations below the reporting limit,

ANALYTICAL PROCEDURES
BTEX-- Benzene, toluene, ethylbenzene, total xvlene isomers are analyzed by using TO3 which utilizes a gas chromatograph (GC) equipped with a
pheteionization detector (PID).
TPHg--Total petroleum hydrocarbons as gasoline (low-to-medivm boiling points) are analyzed by using TO3, which utilizes a GC equipped with an
FID.

4\ 09-10-97
@. ratory Representative ' Date Reported

EXCELCHEM ENVIRONMENTAL LABS IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
(Certification Mo, 2119)
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EXCELCHEM

ENVIRONMENTAL LABS
500 Giuseppe Court, Suite 9
Roseville, CA 95678
Phone#: (916) 773-3664 Fax#: (916) 773-4784
" ANALYSIS REPORT
Adtention: Mr. Steve Baker ' . Date Sampled: 08-28-97
Hydrosolutions Date Reccived: 08-28-97
P.C.Box 922 BTEX Analyzed: 09-09-97
Nevada City, CA 95959 TPHg Analyzed: 09-09-97
Project : 95286/PABLO Matrix: Air
Ethyl- Total
Benzene Toluene benzene Xylencs TPHg
mg/M’ mg/M’ mg/M? mg/M? mg/M?
Reporting Limit: 6.0 6.0 6.0 6.0 239
SAMPLE
Laboratory Identification B
S6-19-6 ND ND ND ND ND

A089763]

mg/M? = milligrams per cubic meter.
ND = Not detected, Compound(s) may be present at concentrations below the reporting Timit.

ANALYTICAL PROCEDURES
BTEX-- Benzene, foluene, cthylbenzene, total xylenc isomers are analyzed by using TO3 which utilizes a gas chromatograph (GC} equipped with a
photoionization detector (PID),
TPHg--Tofal petrolevmn hydrocarbons ns g1<nlme (low-to-medium boiling points) are analyzed by using TO3, which utilizes a GC equipped withan
F1D.

09-10-97
' Date Reported

ratory Re entative

EXCELCHEM ENVIRONMENTAL LABS 15 CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE ‘I'ES‘!TNG LABORATORY
(Cettifieation Mo, 211N
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Appendix B. Groundwater Data Graphs
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1~-18-1295 6:204AM

FROM

EXCELCHEM
ENVIRONMENTAL LABS

500 Giuseppe Court, Suite 9 g
Roseville, CA 95678

Phone#: (916) 773-3664 Fax#: (916) 773-4784

ANALYSIS REPORT
Attention: Mr, Steve Baker Date Sampled: 10-02-96
HydroSolutions of CA, Inc. Date Received: 10-02-96
P.O. Box 922 BTEX Analyzed: 10-09-96
Nevada City, CA 95959 TPHg Analyzed: 10-09-96
Matnx; Water
Project : 96286
Ethyl- Total
Benzene Toluene benzene Xylenes TPHg
PPB PPB PPB PPB PPB
Reporting Limit: 0.3 05 0.5 0.5 50
SAMPLE
Laboratory Identification:
WB-8 1.0 ND ND ND 36
W1096063
WB-9 6.4 ND 1.5 Lo 250
W1096064

pph= Pariz per bitkion = ug/t, = micrograme por faer
ND = Not detested, Compound(s) may be present at ¢onventrations below the reporting limit,

ANALYTICAL PROCEDURER

BTEN« Benzene, toluens, ethytbenzene, and total xylene tomérs (BTEN) ure amalyzed by using LPA Method 602 which utilizee & pas
cheomatograph (GC) equipped with a phetoionization detector (PID),
TPHg-Total petroteum hydrocarbone as gasoline (low-to-medium hoiling points) are analyzed by using modified EPA Meuthod 8013, which ulilizes 2
GC squipped wity an FID,

bratory Representative

2 o

10-14-96
Date Reported

EXCLLCHEM eNVIROMMENTAL LAKS 19 CEIRHFIED BY FHE STAE OF CALITORNIA
DLPARTMENT OF HEALTH SERVICES AS A FAZARDOUS WASTE TESTING LABORATORY
{Cedtilication Ma 1780, Y119
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I-18-1995 6:21AM FROM

EXCELCHEM
ENVIRONMENTAL LABS

500 Giuseppe Court, Suite 9
Roseville, CA 95678
Phone#: (916) 773-3664 Fax# (916) 773-4784

ANALYSIS REPORT
Attention: Mr, Steve Baker Date Sampled : 10-02-96
HydroSolutions of CA, Inc. Date Received: 10-02-96
"P.O. Box 922 BTEX Analyzed: 10-09-96
Nevada City, CA 95959 TPHg Analyzed: 10-09-96
Matnix: Water
Project : 96286
Ethyl- Total
Benzene Toluene benzene Xylenes ~TPHg
PPB FPB PPB PPB PPB
Reporting Limit: 5.0 ' 5.0 5.0 5.0 500
SAMPLE : :
Laboratory Identification:
WE-14 26.% ND ND 2.7 415

W1096063

ppb~ Parts per billion = ug/L - sucroprams per liler
ND - Not detected. Cotnpotind(s) may be pressht at concentrations below the reporbing lunn,

ANALVTICAL PROCEDURES

BTEX-- Benzene, toluene, sthylbenzene, and total xviene lwomers (MTEN) are analyzed by ueing EPA Method 602 which utibizes a s
chromstograph (GC) cquipped with & pheteionization detector (PID)

TPHyTotal petroleum hydrocarbons ag gasolitie (owsto-medium boiling puints) are anubvized by uring modificd KPA Methed 8015, which utilizes &
GC equipped with an FID.

10-14-96

presentative Date Reported

EXCFLOHEM ENVIRONMENTAL LAKS IS CFREIFIFD BY THE STATE OF &AL IFORNIA
UEPARIMBNT OF HEALTH SERVICES Ad A HAZARDOUS WASTR TES | ING LARORATORY
(Certifiention M. 17601
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ANALYSIS REPORT
Attention: Mr. Steve Baker Date Sampled: 10-02-96
HydroSolutions of CA, Inc. Date Received: 10-02-96
P.O. Box 922 Date Analyzed; 10-08-96
Nevada City, CA 93959 Matrix: Water
Project ; 96286
TPHd
PPB
Reporting Limit; ' - 50
SAMPLE
Laboratory ldentification
WB-3 . . ND
W1096063
WB-14 . o ND
W1056065

PPB ~ Pans per biflion ~ ug/L = micrograms per Litcr
ND = Not dueoted  Compound(s) muy be present at concentrations below the reporting limit.

ANALYTICAL PROCEDURLS

TPHd--Totul petroloum hydrocarbenz as gaseline {low-tosmadiuim boiting peints) ure analyzed by using nwdified EPA Method 3018 which utilizes a
GC equipped with an FID

) 10-14-96
Laboratory Representative Date Reported

EXCELCHEM F MVIRONMENTAL 1AES |3 CERTIPIRD bY THESTATE OP CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING L AROIRATORY
(Cortiliwation No 1760)




1=-18-1995 B:224M FEuM .

EXCELCHEM
ENVIRONMENTAL LABS

500 Giuseppe Court, Suite 9
Roseville, CA 95678
Phone#: (916) 773-3664 Fax#: (916) 773-4784

ANALYSIS REPORT
Attention: Mr. Steve Baker . Date Sampled : 10-02-96
HydroSolutions of CA, Inc, Date Received: 10-02-96
P.O. Box 922 Date Analyzed: 10-08-96
Nevada City, CA 95959 Matrix: Water
Project 96286
TPHo
PPB
Reporting Limit; 500
SAMPLE .
Laboratory Identification
WB-8 ND
W1096063
WB-14 -ND
W 1096065

PPB = Pante per billion = ug/l. = micrograms per Later
ND = Not detacted, Compound(s) may be present 3t concentrations below the reporting limi

ANALYTICAL PROCEDURES

TPYo-Tolal pefrotoum hydracarhons an eil (high bolling pointe) are pwatursd by extraction waing EPA Methed 3419 Gllowed by modificd EPA
Method 8012 with direct sample injection into » GC equipped with an FiD

10-14-96
Date Reported

EARCTLCHEM ENVIRONMENTAL L AN ISCERTIFIED BY ¥ H?_‘ai‘f\'l EOF CALIFORNA
OEPARTMENT OF MPAT LHSFRVICES AS A HASARDOUS WASTE TS TING LARORAIORY
{Certific aton Nes 1760)
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1-18=-12095 &:22AM FROM P,

EXCELCHEM
ENVIRONMENTAL LABS

500 Giuseppe. Court, Suite 9
Roseville, CA 95678
Phone#: (916) 773-3664  Fax#: (916) 773-4784

QA/QC REPORT
Attention: Mr. Steve Baker Date Analyzed. 10-08-96
HydroSolutions of CA, Inc. Matnix; Water
PO.Box 922
Nevada City, CA 95959
Project : 96286
TPHd
PPB
Reporting Limit; 50
QA/QC PARAMETER
Matrix Blank ND
PERCENT RECOVERIES
Laboratory Control Spike 87%
Laboratory Control Spike Duplicate 7%

ppb — purts per ballion ~ up/l. — microgram per liter
ND = Neot defected, Compound(s) may be present at concentrations helow the reporing limil,

Spikes & Sphle Duplicutes were cach spikied with SHI0 1g of dlexe? standard,
ANALYTICAL PROCEDURES

‘TPH4--Total petroleurn hydracarhons ag dievel (high borling peinis) are measured by extroction wsmg EPA Mothed 3519, followed by modifisd EPA
Mathod 801 S with direct sample njection inte a GO eyuipped with an FID

N s, 10-14-96
ﬁ atory Representative ‘Date Reported

EXCELCHEM FNVIRONMENTAL LARKS 18 CERTIFILD 8Y THE STATE OF CALIFORNIA
DEPARIMENT (% HLAL I H SERVICES 88 A HAZARDOUS WASTE TERTIMG | ARORATORY
. {Cartification No, 1760}
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1-18-1995 6:21AM

t el

EXCELCHEM
ENVIRONMENTAL LABS

500 Giuseppe Court, Suite 9

Roseville, CA 95678

Phone#: (916) 773-3664 Fax#: (916) 773-4784

QA/OC REPORT

Attention: Mr. Steve Baker Date Analyzed: 10-09-96
HydroSolutions of CA, Inc. Mattix: Water
P.O.Box 922
Nevada City, CA 95959
Project : 96286
Ethyl- Total
Benzene Toluene benzene Xylenes
PPB PPB PPB PPB
Reporting Limit: 0.5 0.5 05 0.5
QA/QC PARAMETER
Matrix Blank ND ND ND ND
PERCENT RECOVERIES
Matnx Spike 100% 99% 97% 8%
Matrix Spike 93% 92% - 91% 92%
Duplicate

ppb = parte per hillion = ug/l. = microgram per Titer
ND ~ Not detected. Compound(s) niay be prasent al contentrations below the reperfing limit,

All surrogate recovertes wevt within 307 of target vadacs,

Spikes & Spike Pruplicntes were ench splked with 250 ng BTEX standard,

1)
» J 2N -
ratory Representative

ANALYTICAL PROCEDURES
BTEX- Benzens, 1olucne, etiyibenzene, and total xytene isomers (BTEX) ore mentured by extractivn tang EFA Mcthod 50340 followed by sustysie
uting EPA Method 602 which utilizes 4 gas chromatograph (GC) squipped with a photsionization detector (PID)

10-14-96

Date Reported

PNCELCHFM FNVIRONMENTAL LATS 1S CRRTIFIRD BY THF STATY O CALTFORNIA
DEPARTMENT OF HFALTH SFRVICES AKX A MAZARIIRIS WASTE TESTING LARORA TORY
(Cortilivalion No. 1740}
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Appendix C. RBCA Evaluation Forms




Output Table 1

Site Name; 4800 SAN PABLO AVENUE Jab Identification: 95286 Software: GS1 RBCA Spreadsheet
Site Location; EMERYVILLE, CALIFORNIA Date Completed”  1Q110/97 Varsion' v1.0
Completed 8y: Steve Baker
NOTE. values which differ from Tier 1 default values are shown in bold italics and underined
DEFAULT PARAMETERS
Exposure Rasideatial Cammarclalftndustrial Surface Cammaetcialilndustcial
Parametar Definition {Units} Aduit (1-6yrs} {116 yrs) Chronle Constrctn Parameters  Definition {Units} Residential Chronle Construction
ATc Averaging Ema for carcinogens {yr) 70 t Exposure duration {yr) 30 25 1
ATn Averaging tima for nen-carcinogens (yr) 30 8 18 25 1 A Contaminated soil area {cm*2)} 29E+08 1,0E+08
BwW Bedy Weight {kg) 70 15 35 70 w Length of affected sail parallel to wind (¢m) 1.56+03 1.0E+03
ED Exposure Durabon (yr) 20 -] 18 25 1 Wgw Langth of aftectad sail parallel to groundwater (¢ 1.56+03
EF Exposurs Frequency {daysiyr 350 250 180 Uair Ambient air velfocity in mixing zone {cm/s} 2302
EF Derm Exposure Fraquancy for derrnal exposura 350 250 delta Air mixing zone haight {cm}) 20E+02
Rgw Ingestion Rate of Watar {/day) 2 1 Lss Definition of surficial soils (cm) 1.06+02
IRs Ingestion Rate of Soil {mg/day} 100 200 50 100 Pa Particulate areal emission rate (g/cm?2fs) 2.2&-10
IRadj Adjusted sail ing rate (mgeyrkged) 1.1E+02 9.4E+01
Ra.in Inhalation rate indoor {m*3iday) 15 20 Groundwater Definition [Units) Valus
IRa.out Inhalation rate outdoor (m*dday} 20 20 10 delta.gw Graundwater mixing zone depth (cm) 2,0E+02
SA Skin surface area {dermal) {cm*2) 5 GE+03 20E+03 58E+03 S5.8E+03 ] Groundwatet infiitration rate {cmiyr) 3 0E+01
Shadj Adjusted demnal area {cm*2vwyrikg) 21E+03 +.TE+03 Ugw Groundwater Darcy velocity {cmiyr) 2.5E+03
M Sail to Skin adharence factor 1 Ugw.tr Groundwater Transport velocity {cmiyr) 8 6E+03
AAFs Age adjustment an soil ingestion FALSE FALSE Ks Saturated Hydraulic Conductivity(crm/s)
AAFd Age adjustment on skin surface area FALSE FALSE grad Groundwatat Gradient {emfcmy)
tox Usa EPA tox data for air {or PEL based) TRUE Sw Width of groundwater source zone {¢m)
gwMCL? Use MCL as exposure limit in greundwater? FALSE &d Depth of groundwater source zona {cm)
BC Biodegradation Capacrty (mgfL)
[=ley] is Bicattenuation Considered FALSE
phi eff Effactive Paresity in Water-Bearing Unit 3.8E-01
foc.sat Fraction organic carbon in water-bearing unit 1.0E-03
Matrix of Exposed Persons to Resldentiat Commercialiindustriat
Complete Exposure Pathways Chronic Copstretn Sail Definitian {Units) Valus
Groundwatar Pathways: he Capitary Zone thickness (cm) J.0E+01
GW.I Groundwater Ingestion FALSE FALSE hv Vadose zone thickness (cm) 2.0£+02
Gy Valatilization to Qutdeor Air TRUE ' FALSE rha Soil density (glem*3) 1.7
GW.b Vapor Intrugion to Buildings TRUE FALSE foc Fraction of organic carbon in vadese zona 001
Soll Pathways phi Soil porosity in vadose zons 038
S.v Volatiles from Subsurface Soils TRUE FALSE Lgw Dapth to groundwatsr {cm) 236402
SSwv Volatiles and Particulate Inhalation FALSE FALSE FALSE Ls Depth to top of affected sail {cm) 236402
584 Direct Ingestion and Dermal Contact FALSE FALSE FALSE [.subs Thickness of affacted subsuface salls (cm) 1.5E+01
si Leaching to Groundwater frem: all Sails FALSE FALSE pH Seillgroundwater pH 65
S Intrusion to Buildings « Subsurface Soifs TRUE FALSE caplilary vadose foundation
phi.w Volumetne water contant 0.342 0.12 a.12
phi.a Velumetric air content 0.038 029 0.28
Bullding Definition {Units) Rasidenttat  Commarcial
Lb Building valume/area ratio {cm}) 20E+02 3.0E+02
Matrix of Receptor Distance Resldential Commerciallindustriat ER Building air exchange rate (s*-1} 1.4E-04 23E04
and Location an- or off-site Distance On-Site Distance on-Site Lok Foundation crack thickness {cm) 1.0E+00
eta Foundation crack fraction 0.0
Gw Groundwatar recaptor {cmj) FALSE FALSE
5 Inhalation receptor {cm) TRUE FALSE
Disparsive Transpont
Matrix of Paramaters Definition [Units) Rasidential  Commarclal
Target Risks inglvidual Gumulatiye Groundwater
ax Longitudinal dispersion ¢oefficient {cm)
TRzab Target Risk {class A&B carcinogens) 1.06-08 ay Transverse dispersion coefficient (cm)
TRe Target Risk (class C carcinogans) 1.0E-05 az Veitical disparsion cosfficient (cm)
THQ Target Hazard Quotient 1.0E+00 Vaper
Opt Calculation Option (1, 2, or 3} 2 dey Transversa dispersion coefficiant (cm)
[Vier RBCA Tier 2 dez Vertical dispersion coefficient {cm)

© Groundwater Sarvices, Inc. (GSI), 1995, All Rights Reserved.




T T e RBOR SITE ASSESSMENT Tier 2 Worksheet 9.3
Site Name: 4800 SAN PABLO AVENUE Completed By: Steva Baker
Site Location: EMERYVILLE, CALIFORNIA Date Completad: 10/10/1997 10F1
Target Risk (Ctass A & B) 1.0E-5 [0 MCL exposure limit? Calculation Option: 2
GROUNDWATER SSTL VALUES Targst Risk {Class C) 1.0E-5 1 PEL exposure limit?
Target Hazard Quotient 1.0E+0
SSTL Resuilts For Complete Exposure Pathways {"x™ If Camplete)
Representative
Concentration Groundwater Volatilization Graundwater Volatilization]  Applicatte S$S8TL
CONSTITUENTS OF CONCERN Groundwalter Ingestion X to Indoor Air X to Qutdoor Air SSTL Extoeded 7| Required CRF
Residential: | Cemmercial Reguiatoty(MCL): Residential; Commergial, Residential Commercial
CAS No. Name (mg/Ly (on-site) {on-site) {on-site} {on-site} {on-site} (on-site) {on-sita) {mgiL “l" if yas | Only if “yos” loft
71-43-2|Benzene 2.7E-2 NA NA NA 7.2E-2 NA 5.7E+1 NA 7.2E-2 O <1
Softwara: GSI RBCA Spreadsheet Seral: 0

© Groundwater Services, Inc, (GSl), 1995. All Rights Reserved. Version: v 1.0
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A o sl m T RBCA SITE ASSESSMENT Tier 2 Worksheet 9.2
Site Name: 4800 SAN PABLO AVENUE Completed By: Stave Baker
Site Location: EMERYVILLE, CALIFORNIA Date Completed: 10/10/1997 10F1
Target Risk (Class A & B} 1.0E-6 E] MCL sxposure limit? Calculation Option: 2
SUBSURFACE SOIL SSTL VALUES Target Risk {Class C) 1.05-5 O PEL exposure limit?
(> 3FT BGS) Target Hazard Quotient 1.0E+Q
5STL Results For Complete Exposure Pathways {"x" if Complete)
Representative SS5TL
Concentration Sail Volatilization to Soll Volatilization to Applicable | Exceeded
CONSTITUENTS OF CONCERN Soil Leaching to Groundwater X Indoor Air X Outdoor Air SSTL ? Required CRF
Residential: | Commeraal: [Regulatory(MCL) | Residential: | Commercial’ | Residential: §| Commercial.
CAS No, Name {magikg) {on-site) {an-site) {on-site} {on-site) {on-site) {on-site) {on-site) {mg/kg) "B if yos | Only if “yes” loft
71-43-2{Benzene 6.3E-2 NA NA NA 4.0E-1 NA 32E+2 NA 4.0E-1 d <
Software: GSI RBCA Spreadsheet Serial: 0

© Groundwater Services, Inc. (GS0), 1995, Ali Rights Reserved. Version: v 1.0
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Output Table 1
Site Name: 4800 SAN PABLO AVENUE Job ldentfication: 95288 Software. GS|I RBCA Spreadshest
Site Location: EMERYVILLE, CALIFORNIA Date Completed:  10/10/97 Version. v10
Completed By:  Steve Baker
NOTE: values which diffar from Tier 1 default valuss ars shown in bold dalics and underlined
DEFAULT PARAMETERS
Exposura Residantial Commaerclalfindustrial Susrface Commerelalindustriat
Parameter Delinition (Units) Aduit (1-6yrs) {1-18 yrs) Chronle Constretn Parameters Deflnition {Units) Residential Chronic Construction
ATe Averaging tims for carGinogens (yr) T0 t Exposure duration {yr} 30 25 1
ATn Averaging time for non-carcinogens {yr) 30 -] 18 =3 1 A Contaminated soil a:ea (cm*2) Q9E+0S 1.0E+08
BW Body Weight (kg) 70 15 35 70 w Length of affected sail parallel to wind (em}) 1.56+03 1.0E+03
ED Exposure Duration (yr) 30 [ 18 25 1 Wgw Length of affacted soil paraliel to groundwater ¢ 1.58+03
EF Exposura Frequency (daysiyr} 350 250 180 Uair Ambient air velocity in mbding zone {cm/s) 23E+02
EF.Dem Exposura Frequency for dermal exposure 380 250 delta Air mixing zone height (cm) 2.0E+02
IRgw Ingastion Rate of Water (day) 2 1 Lss Defintion of surficial soils {cm) 1.0E+02
IRs Ingestion Rate of Soif (mg/day) 100 200 50 100 Pa Particulate areal emission rata (glem*2/s) 22410
IRadj Adjusted =it ing. rate (mgryrikg-d} 1.1E+02 8.4E+01
iRa.in Inhatation rate indoor (m*3/day) 15 2 Groundwater Definition {Units) Yajue
iRa out inhatation rate outdoor (mA3/day) 20 0 10 delta gw Groundwater mixing zone dapth (cm) 20E+02
SA Skin surtace area (darmal) (er*2) S 8E+Q03 2 0E+03 58E+03 5.8E+03 ] Grgundwater infiftration rate (cmyr) J0E+01
SAad] Adjusted dermal area (cm*2+yr/kg) 21E+03 1.7E+03 Ugw Groundwater Darcy velocity (cmiyr) A5E+03
M Eoil to Skin adherence factor 1 Ugwts Greundwater Transpart velocity [cmifyr) §.6E+03
AAFs Age adjustment on sail ingestion FALSE FALSE Ks Saturated Hydraulic Conductrity{cm/s)
AAFd Age adjustment on skin suface area FALSE FALSE grad Groundwataer Gradient {cmicm)
tox Use EPA fox data for aif {or PEL based) TRUE Sw Width of groundwater saurce zone form)
gwMCL? Use MCL as exposure fimit in groundwatet? FALSE Sd Depth of groundwater source zone (cm)
BC Biodegradation Capacty (mg/L)
BIO? Is Bicattenuation Considerad FALSE
phi.eff Effective Porosity in Watar-Bearing Unit 3.6E01
* foc sat Fraction organic carbon in water-bearing unit 1.0E-03
Matrix of Exposed Parsons to Resldentlal Commerclalindustriat
Comptete Expostre Pathways Chronle Constretn Salt Deftnition {Units) Valus
Groundwater Pathways: he Capillary zone thickness {cm) S.1E404
GW.I Groundwater Ingestion FALSE FALSE hv Vadosa zona thickness {cm) , JE49.
GW.v Vo'atifization to Qutdoor Air TRUE ' FALSE tha Soil density (g/em*3) 1.7
GW.b Vapor Intrusion to Buildings. TRUE FALSE foc Fraction of arganic carbon in vadose zone 0.01
Sall Pathways pht Soil porosity in vadose zane 038
Sv Volatiles from: Subsurface Sails TRUE FALSE Lgw Depth to groundwater {cm) B1Ev02
5Sy Volatiles and Particulate Inhatation FALSE FALSE FALSE Ls Depth to tap of affected soil (cm) L4EH02
38d Direct ingestion and Dermal Contact FALSE FALSE FALSE Lsubs Fhickness of affected subsurface soils {cm) Z1E+02
S| Leaching to Groundwater from all Soils FALSE FALSE pH Soillgroundwater pH 8.5
S.b Intrusion ta Buildings - Subsudacs Sails TRUE FALSE capillary vadose foundation
phiw Volumetric water content 0.342 012 012
phia Volumetric air content 0.038 028 028
Buitding Definition (Unita} Resldentlal Commercial
Lk Building volumafarea ratio (cm) 20E+02 3.0E+(2
Matrix of Recaplor Distance Res|dential Commearclallindystrial ER Building air exchangs rate {s*-1) 1.4E-04 23E-04
and Location on- or off-site Distance On-Site Dlstance On-Site Lerk Foundation crack thickness {erm) 10EX0D
eta Foundation ¢rack fraction 0.04
GW Groundwater recaptor (cm) FALSE FALSE
S Inhalation receptor {cm) TRUE FALSE
Disparsive Transpert
Matrix of Parameters _Definition {Units) Resldential  Commercial
Targoet Risks Indlvidual Cumulative Groundwater
ax Longitudinat dizpersion coefficient {cm)
TRab Target Risk {class A&B carcinagans) 1.06-08 ay ‘Transverse dispersion coefficient {erm)
TRe Target Risk {class C carcinogens) 10805 az Vertical dispersion cosfficient {cm)
THQ Target Hazard Cuotiant 1.0E+00 Vapor
Qpt Caleulation Option {1, 2, or 3) 2 dey Transverss dispersion coefficient (em)
Tier RBCA Tiar 2 dez Vestical disparsion coefficiant {cm)

© Groundwater Services, Inc [GSI), 1995. All Rights Reserved



o ® ® ® ®
GROUYND WATER,

@
SHALLOW

- RBCA SITE ASSESSMENT - - Tier 2 Worksheet 9,3

" Sita Nama: 4800 SAN PABLO AVENUE Completed By: Stave Baker

Sita Location: EMERYVILLE, CALIFORNIA Date Completed: 10110/1997 10F 1
Target Risk {Class A & B) 1 0E-6 O MCL exposure fimit? Calcutation Option: 2
GROUNDWATER SSTL VALUES Target Risk {Class G) 1.08.5 1 PEL exposure imit?
Target Hazard Quotient 1 DE+D
$5TL Results For Complete Exposure Pathways {*x” if Complete]
Reprasentative
Cancentration Groundwatar Valatitization Groungwater Volatilizatlon|  Applicable 53T
CONSTITUENTS OF CONCERN Groundwater Ingestion X to Indoor Air X fo Cutdoor Alr SSTL Excesded 7| Required CRF
Residential, | Commercial } Regulatory(MCLY } Residential. Cormmercial: Residential Commaercial.
CAS No. Name {mgL) {on-site) {on-site} {on-site) {on-site) {on-site} {on-site} fon-sita} (mgiL “M° if yes | Only if "yes™ foft
71-43-2|Banzene 3.4E-3 NA NA NA 2.4E-1 NA 1.76+2 NA 2.1E-4 u] <t
Software: GSi RBCA Spreadshest Searial: 0

© Groundwater Sarvices, Inc. (GS1), 1995, Alf Rights Reserved.

Version: v 1.0
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SHAMIDLY  LROUND  WATEA

S S e RBCASITE ASSESSMENY i Tier 2 Worksheet 9.2
Site Name: 4800 SAN PABLO AVENUE Complated By: Steve Baker
Site Location: EMERYVILLE, CALIFORNIA Date Completed: 10/10/1997 10F 1
Target Risk (Class A & 8) 1.06-6 8 MCL exposure limit? Calculation Option: 2
SUBSURFACE SOIL SSTL VALUES Target Risk (Class C) 1.0E-5 O PEL exposure limit?
{>3FT BGS) Target Hazard Quotient 1.08+0
S5STL Results For Complete Exposure Pathways ("x™ if Complete)
Representative
Cottcantration Soil Volatilization to Soil Volatilization te Applicatle | Exceeded
CONSTITUENTS OF CONCERM Soil Leaching to Groundwater X Indoor Alr X Qutdoor Air 8STL ? Required CRF
Residentlal: | Commercial: [Regulatery{MCLY'] Residential: | Commercia). | Residential; |} Commercial.
CAS No, Name (mykg) (on-site) (on-site) {on-site) (on-site) {on-site) (en-site} (on-site) {mg/g} B if yes| Oniy if “yes" left
71-43-2{Benzene 2.2E- NA NA NA 29E-2 NA 2.3EH NA 2.9€-2 u 8.0E+00
Software: GSI RBCA Spreadsheet Saral; 0

® Groundwater Services, Inc. (GSI), 1995. All Rights Reserved. Version; v 1.0



