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1. INTRODUCTION

Clayton Group Services, Inc., (Clayton) has prepared a risk assessment (RA) and a
feasibility study (FS) for the former Lemoine Sausage Facility located at 630 29™ Avenue
in Oakland, California (Figure 1). The RA/FS has been prepared pursuant a request from
the Alameda County Health Care Services (ACHCS) in the letter dated June 21, 1999.
The RA was performed as a preliminary step to determine site specific cleanup goals
based on present and future use. The FS presents an evaluation of different remediation
technologies that may be effective in achieving site cleanup to regulatory satisfaction and
within the bounds of practical applicability and economic constraints.

The following outline has been used to present this report:

) Site Description and History.

. Site Conceptual Model.

. Risk Analysis.

. Evaluation of Potential Remedial Methods.
. Conclusion and Recommendations

2. SITE DESCRIPTION AND HISTORY

A single 1,000-gallon gasoline underground storage tank (UST) and associated
plumbing/piping were formerly located beneath the sidewalk of 7" Street and adjacent
(east) of the subject property building (Figure 2). The associated fuel dispenser was
located in a “cubby hole” near the building’s roll-up door. The UST and associated
piping were removed on November 21, 1996 and confirmation soil samples were
collected. A petroleum hydrocarbon sheen was noted on top of groundwater and
petroleum hydrocarbons were detected in the confirmation soil samples collected at the
time of the UST removal.

In addition to the three quarterly groundwater monitoring reports issued since the Second
Quarter of 2000, site characterization efforts have been documented in the following
Clayton prepared reports:

o “Underground Storage Tank Closure Report”, dated September 24, 1997.

o “Air Sampling for Benzene at 630 29 Avenue, Oakland California”, dated March
1998.

o “Limited Subsurface Investigation, Former Lemoine Sausage Facility, 630 29th
Avenue, Oakland, California”, dated April 1998.

o “Limited Groundwater Investigation, Former Lemoine Sausage Facility, 630 29’ h
Avenue, Oakland, California” dated March 1999

» “Additional Field Investigation, and Groundwater Monitoring, for the Former
Lemoine Sausage Facility, 630 29" Avenue”, dated November 11, 2000.

PLISAERMR\PROJECTS\987\PO7066\Feasibility Study 97066 _FAFS.doc 1




3. SITE CONCEPTUAL MODEL

In developing a risk assessment and feasibility study, a clear understanding of the nature
of the site (that is, geologic setting, hydrogeology, and distribution of contamination) is
required. A site conceptual model (SCM) is presented and is founded on site information
gathered during field investigations and laboratory analytical data.

3.1. SITE GEOLOGY

Soil cores recovered from site investigation work, show the site to be underlain by
predominantly fined grained silty clay soils that contain occasional sand and gravel
lenses. A silty soil type exists beneath the building footprint and extends from grade
(street level) to approximately three feet below grade. The silty clay is underlain by a
moist, clayey sandy silt layer that varies in thickness from two to six feet. Green staining
was noted in soils in this interval from approximately 3 to 6 fect below ground surface
(bgs), but no free hydrocarbon product was observed in soil cores.

A stiff, moist silty clay was encountered below the clayey sandy silt layer and extended
to the termination depth within most boreholes. The deepest boreholes extend to
approximately 20 feet below grade. In borchole MW-7, a silty sandy gravel was
encountered at a depth of approximately 18.5 feet bgs.

Soil borings MW-1, B-9, and B-10 were installed within the backfill trench of a sanitary
sewer pipeline. Each boring was terminated at 9 feet bgs, the depth at which the concrete
sanitary sewer pipe was encountered. The fill below the surface asphalt and base
material consisted of a sandy clay with gravel to approximately 8 feet bgs. An
approximately one-foot layer of saturated sand occurs from 8 to 9 feet bgs and covers the
concrete sanitary sewer pipe.

3.2. HYDROGEOLOGY

Four rounds of groundwater sampling and water table measurements have been
performed at the site. The first encountered groundwater beneath the site appears to occur
under unconfined conditions. The depth to groundwater has been measured to vary from
approximately 3.5 feet to approximately 8.5 feet bgs in most wells.

The initial (February 1999) groundwater measurements were obtained from temporary
well points set within exploration boreholes, and the groundwater gradient was
determined to be 0.09 feet/foot (ft/ft) towards the north-northeast. However, groundwater
measurements from monitoring wells collected during the Second, Third and Fourth
Quarter 2000 monitoring events, indicate that the groundwater gradient beneath the site
has an average magnitude of 0.02 ft/ft towards the west. The water table elevation
contour map with the groundwater gradient and flow direction indicated as measured in
December 2000 is presented as Figure 3. The groundwater data indicates that
groundwater most commonly flow towards the west (to Alameda Isiand canal).
However, the subject property may be influenced by water level changes in the sanitary
sewer trenches or the nearby Alameda Island canal.

From field observations during the installation of soil borings and from monitoring well
purge measurements, it appears that soil beneath the site is predominantly fine grained in
nature and of low permeability. For example, while attempting to collect grab
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groundwater samples from borings B-7, B-8, and MW-2, no appreciable quantity of
groundwater had collected in the temporary well points when left open overmght. Also,
many of the monitoring wells can be bailed dry upon removal of approximately two to
three well casing volumes of groundwater. During the installation of many boreholes,
soil conditions were observed to be moist or saturated, however, monitoring well purge
results would suggest that much of the subsurface water appears to be irreducible and
bound to soil particles due to capillary forces.

3.3. EXTENT OF CONTAMINATION

To-date, eight (8) groundwater monitoring wells and nine (9) soil borings have been
installed at the subject property to determine the extent of hydrocarbon impacts to the
subsurface.

3.3.1. Soil

The thickness of unsaturated vadose zone soil is limited due to the shallow depth to water
measured below the site. A capillary fringe appears to exist from the water table to
approximately one-foot bgs. Through the unsaturated soil zone (from approximately 3 ft
to 8 ft bgs), a hydrocarbon “smear zone” has developed at the soil/groundwater interface
due to fluctuating groundwater levels. The highest concentrations of TPHG and BTEX in
soil were collected from soil samples from approximately 6 feet bgs, that is, from within
the smear zone. Historical soil analytical data are presented in Table 2.

3.3.2. Groundwater

The present network of groundwater monitoring wells provides adequate coverage to
discern groundwater flow and hydrocarbon plume conditions beneath the subject
property. Recent groundwater monitoring indicated that groundwater flows west from
the subject property towards the Alameda Island canal. The hydrocarbon plume appears
stable in size and configuration with the highest concentration of hydrocarbons being
detected beneath the central portion of the building in the vicimty of monitoring wells
MW-2 and MW-3.

The extent of groundwater impacted by petroleum hydrocarbons covers much of the site
and extends offsite. The hydrocarbon plume appears to have two areas of high dissolved
hydrocarbon concentrations; one area of high concentrations is located west of the former
UST in the vicinity of monitoring wells MW-2, MW-3, and MW-5, and other located east
of the former UST in the vicinity of monitoring well MW-1. TPHG and BTEX are
observed in offsite monitoring well locations MW-1, MW-b, and MW-7.

Monitoring well MW-6 appears to be located near the eastern upgradient edge of the
hydrocarbon plume. Trace and non-detect concentrations of TPHG and BTEX have been
detected in the downgradient well MW-7. Monitoring well MW-7 appears to be located
near the northern downgradient edge of the hydrocarbon plume.

The distribution of TPHG and benzene in groundwater beneath the site are shown in
Figures 4a and 4b, respectively. These isoconcentration maps show the distribution of
TPHG and benzene in groundwater gathered during the Fourth Quarter 2000 groundwater
monitoring event. The TPHG and benzene isoconcentration maps show that the elevated

PLASAERMRI\PROJECTS\1957\PS7066 FeasibilityStudy'97066_RAFS.doc 3




@Claytoﬁ

- CROUI SERVICES

concentrations within the hydrocarbon plume occur beneath the central portion of the
onsite building and near the former UST. The location of the center of the “building”
plume relative to the known source area (the former UST) indicates that over time
groundwater flow and contaminant transport has been predominantly to the west. The
TPHG and benzene isoconcentration maps produced from the three quarterly monitoring
events performed to-date, indicate that the plume geometry is relatively stable. The slight
differences in hydrocarbon concentrations and shape of plume geometry can be attributed
to concentration/dilution effects associated with fluctuating groundwater levels at the site.

Chlorinated volatile organic compounds (VOCs); Trichloroethene (TCE), cis- and trans-
1,2-Dichloroethene (1,2-DCE), and Vinyi Chloride (VC) were detected in monitoring

well MW-8. The greater concentration of 1,2-DCE than TCE in the groundwater samples Inge J %
would indicate that the VOCs have undergone significant degradation. Due to the limited i
onsite distribution of the chlorinated VOCs (with the exception of 1,2-DCA), the source gh”w
for these compounds is most probably related to an off-site source area. ' Haes

Historical groundwater analytical data from grab groundwater samples and from
monitoring well sampling are presented in Table 3 and Table 4, respectively.

3.4. BIO-ASSESSMENT OF GROUNDWATER

Clayton collected additional groundwater samples during quarterly monitoring events to
assess site conditions for bacterial activity. A summary of the bio-assessment data
collected during monitoring events is presented in Table 5.

Water quality parameters Hydrogen Ion Index (pH), Temperature and Oxidation-
Reduction Potential (ORP) are within the normal range for “non-toxic’,groundwater.
The Dissolved Oxygen (DO) values for the plume are less than 2 mgﬂ(g, indicating
anacrobic (oxygen deficient) conditions. The upgradient sampling point MW-7, was the
exception with the DO measured at 3.1 mg/l;-g. y

To test for the presence of anaerobic bacteria, the Heterotrophic Plate Count (HPC)
analysis were performed on select samples. The HPC is a test that stimulates bactenal
growth on an agar solution containing nutrients. The General HPC test indicated that
heterotrophic bacteria are present within groundwater and responsive to growth factors
(optimum temperature and food sources). A Selective HPC was performed where a 100
parts per million (ppm) of gascline fuel is added to the culture as the carbon source. For
the Selective HPC test, the results show that groundwater from MW-1 (located within the
onsite hydrocarbon plume) had a greater percentage of responsive bacterial growth than
the bacteria from groundwater samples collected from the peripheral wells, MW-6,
MW-7 and MW-8. The Selective HPC data would indicate that a hydrocarbon-selective
bacteria exist within the plume, and that bacterially driven natural attenuation processes
are occurring, albeit at a less than optimum rate.

Bio-nutrient nitrogen (as nitrate, nitrite, and ammonia) and phosphorus (as phosphate)
compounds where detected within groundwater beneath the site, but were sporadic in
distribution and below levels necessary to foster optimum microbial activity. Nitrogen
compounds were only detected in monitoring well MW-7 (nitrate at approximately 20
mg/L), and given the well is locati&ﬁnear a sanitary sewer pipeline, the source of
nitrogen compounds is most probably leakage from the sanitary sewer system.
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Orthophosphate was detected in monitoring wells at MW-3 at 1 mg/L and trace levels in
MW-1

The bio-assessment data for the site indicates that groundwater beneath the site contains
heterotrophic bacteria that are capable of degrading organic compounds. The dissolved
oxygen readings indicate that groundwater is anaerobic (oxygen-poor) and lacking
essential (nitrogen and phosphate) inorganic nutrients. Increasing the concentrations of
oxygen, nitrogen, and phosphate compounds within groundwater may potentially
increase bacteriological activity.

4. SITE-SPECIFIC RISK ASSESSMENT

No regulatory mandated site cleanup goals for soil and groundwater have been set.

Clayton is proposing that site cleanup goals be determined using risk analysis as a guide

and that cleanup levels be set such that no adverse human health or environmental

conditions occur. From a human health perspective the area of principle concemn would ~

be worker exposure within the present onsite building and offsite utility trenches. et abmd ""‘5‘"’6" » ¢
Environmental risk can be evaluated by identifying potential downstream receptor iz
locations. To evaluate potential human health and environmental risk related to the site,

Clayton has prepared the following a risk assessment in accordance with acceptable risk

assessment methods or has collected and analyzed media samples to compare with

regulatory exposure threshold limits.

4.1. SITE RISK ASSESSMENT

The following risk assessment has been performed in accordance with the California
Code of Regulations Title 22 Division 21 (Title 22), methods outlined in the American
Society for Testing and Materials (ASTM-E1735) Standard Guide for Risk Based
Corrective Action (RBCA) Applied at Petroleum Release Sites (ASTM, 1995), and the
Oakland Urban Land Redevelopment Program (OULRP): Guidance Document
(COPWA, 2000).

In preparing the OULRP guidance document, the City of Oakland gathered and validated
technical data for the performance of a RBCA within the City of Oakland. The document
“Qakland Risk-Based Corrective Action: Technical Background Document”, (ORBCA)
prepared by Spence and Gomez and updated January 1, 2000 presents the technical
support to the OULRP guidance document and contains data that is specific to the City of
Oakland environ. The ORBCA presents data that has received extensive review by
multiple public and private parties, including federal, state, and local regulatory agencies.
As such, where site-specific data is not available, the Oakland-specific data presented in
the ORBCA are used as a source of regulatory acceptable default parameters for this
current RBCA. The ORBCA technical background document is presented as Appendix
E. '

For this current risk assessment the carcinogenic risk was set at a cumulative risk of 1 in
100,000 and the hazard quotient for non-carcinogenic risk was set at 1. The justification
for these risk levels is presented in the ORBCA document (see Appendix E, Section B.4
Target Risk Levels).

PLASAERMRIPROJEC TS\ 99APOT066\Feasibility Study\97066_RAFS.doc 5
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4.1.1. RBCA ANALYSIS

The RBCA process is a three tiered method where potential risk is estimated based on a
set of governing mathematical equations. Tiers 1, 2, and 3 are equally protective of
human health and the environment, based on applicable target risks and exposure criteria.
However, with each tier upgrade, the degree of uncertainty and conservatism involved in
the cleanup standard calculation is reduced based upon a more detailed characterization
of actual site conditions (GSI, 1995). The tiered RBCA analysis is briefly described
below:

Tier 1: risk is calculated using default parameters to describe the site. The only site
specific input at this level of evaluation are the concentrations of the site specific
chemical of concems. If chemical specific risk is not exceeded in the Tier 1 evaluation
then no further action is required. If target risk is exceeded, then a Tier 2 evaluation can
be performed.

Tier 2: nsk is calculated using the same set of mathematical formulae as the Tier 1
analysis, however, default parameters are replaced by site-specific data collected during
site characterization field investigations. If chemical specific risk is not exceed in the
Tier 2 evaluation then no further action is required. If target risk is exceeded, then a Tier
3 evaluation can be performed.

Tier 3: risk 1s calculated using site-specific data usually collected as part of field
investigations and complex mathematical models. The mathematical models usually
require evaluation by computer processing, and can account for time and spatial
variations not implicit in the Tiers 1 and 2 analysis. If chemical specific risk is not
exceed in the Tier 3 evaluation then no further action is required. If target risk is
exceeded, then site remediation of the chemicals of concern is needed.

The nisk assessment presented in this report is at the Tier II level and follows the
guidelines presented in the ASTM E-1739 document, as follows:

Identification of Chemicals of Concern

Identification of Primary Source

Identification of Secondary Sources

Jdentify Transport Mechanisms

Identification of Chemical Exposure Pathways to Potential Receptors
Receptor Characterization and Survey

Risk Evaluation

Decision Analysis — Remedial Action Options

e A Sl o o

An essential part of the RBCA process 1s to recognize the potential fate and transport of
released chemicals through all possible media (soil, water, and air). An exposure
pathway flowchart, has been prepared for the site to assist in recognizing potential
chemical exposure and transportation pathways, and is presented as Figure 5. The
following discussion presents the site-specific details for the valid elements of the
exposure pathway flowchart (Figure 5).

PLISAERMR\PROJECTS 997 PG I066\ FeasibilitySudy'97066_RAFS.doc 6
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4.1.2. Chemicals of Concern

The United States Environmental Protection Agency (EPA) and State of Californmia
regulate individual chemicals and not formulation of chemicals, such as gasoline.
Therefore, hydrocarbon constituent compounds benzene, toluene, ethylbenzene and
xylenes (BTEX), and the fuel additive 1,2-Dichloroethane (1,2-DCAY} are the known
chemicals of concern (COCs) associated with the site. In addition, analytical results from
the June and December 2000 groundwater sampling events showed the presence of
VOCs; TCE, cis- and trans-1,2-DCE, and VC in groundwater, however, these compounds
are not included in the RBCA due to their limited distribution.

4.1.3. Identification of Primary Source

The source of hydrocarbon related compounds (BTEX and 1,2-DCA) to the environment
are historic releases from the former gasoline UST system. Removal of the UST and
residual contents has removed the primary source of hydrocarbons from the site. The
source of chlorinated VOCs (except 1,2-DCA) has not been determined, but the localized
detection of VOCs (except 1,2-DCA) to the southern portion of the building (in the
vicinity of monitoring well MW-8) suggests an offsite source.

4.1.4. Identification of Secondary Sources

Secondary sources at the site include surficial soil (less than 3 feet bgs), unsaturated
subsurface soil, and groundwater. Results from site characterization reveal that within
surficial soil low concentrations of BTEX were only present in one soil sample (B-5), see
Table 2. For unsaturated (or smear zone) soil, three of the five sample locations
contained low concentrations of BTEX compounds, see Table 2. However, the
hydrocarbons detected within the subsurface soil were collected at depths below the
known shallowest groundwater levels. Thus, due to the trace concentration levels and
sporadic distribution, both capillary fringe and vadose soils are not considered a primary
or secondary source of COCs to the environment.

Dissolved hydrocarbons in groundwater represent the only valid secondary source of
COCs at the site. Groundwater monitoring reveals that a BTEX plume is concentrated
beneath the central portion of the onsite building in the vicinity of monitoring wells
MW-2 and MW-3. A plume width of 30 feet was chosen, based on the benzene
isoconcentration maps from the June and September 2000 groundwater monitoring
events. During these monitoring events, the contour representing benzene concentrattons
at 10 milligrams per liter (mg/L) or greater was approximately 30 feet. Benzene was not
detected above 10 mg/L during the December 2000 monitoring event. The thickness of
the hydrocarbon impacted water bearing zone was taken to be 10 feet.

4.1.5. Transport Mechanisms

Based on the evaluation of secondary sources, COCs may move through the environment
through two possible transport mechanisms, as follows:

1. Advective and dispersive movement of COCs within groundwater,‘and

2. Volatilization of COCs dissolved in groundwater to ambient (indoor and outdoor) air.
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The site’s de minimus secondary soil source areas are protected from infiltration by
concrete pavement and asphait, therefore be#h potential leaching from soil to
groundwater is not considered a valid pathway. Similarly, direct exposure to surficial
soil and groundwater is restricted due to building and pavement stractures.

4.1.6. Evaluation of Exposure Pathways to Potential Receptors
The identified pathways include:

e The volatilization of COCs (in particular, benzene) from groundwater to indoor or
outdoor air. This chemical fate pathway was demonstrated not to pose}{ exposure
beyond regulatory levels based on the results of indoor and outdoor air testing
performed by Clayton and documented in the report, “Air Sampling for Benzene at
630 29" Avenue, Oakland California”, dated March 1998.

¢ Dissolved Groundwater — three possible receptors are recognized for impacted
groundwater.

¢ Ingestion of groundwater as drinking water
s Downgradient surface water receptors (the Alameda Island canal}

o Downgradient subsurface water receptors (utility trenches)
P T u\.t:b-t‘{] wvete s 7
4.1.7. Receptor Survey

A receptor is considered any person or environment that may come into prolonged
contact with chemicals released from the site. Apart from the obvious site workers that
may become exposed to COCs, other possible receptors include offsite construction
workers performing utility maintenance, downgradient domestic water wells, or aquatic
surface water bodies that receive contaminated groundwater. To determine possible
offsite receptors, Clayton gathered information with regard to groundwater supply wells
and utility trenches in the immediate vicinity of the site.

Clayton requested a well search from the Alameda County Public Works Agency
(ACPWA) for all wells within a 2,000-foot radius of the site. The ACPWA well survey
documents indicate that no domestic drinking water wells exist within a % -mile radius
downgradient of the site. Based on the ACPWA survey data, the risk exposure due to
groundwater consumption within 2,000 feet downgradient of the site does not exist. The
ACPWA well survey data is presented as Appendix A.

Clayton contacted nine utility and telecommunication companies listed by Underground
Services Alert (USA) as having underground equipment in the vicinity of the site. Of the
many types of utilities present, only the storm drain and sanitary sewer systems are likely
viable conduits to disperse COCs. The location of storm drain and sanitary sewer lines
within the immediate vicinity of the site are shown on the City of Oakland supplied
utility map of the neighborhood (Appendix B). The nearest storm water pipe is located
along 29™ Avenue; storm water flows from the northeast to the southwest through this
section of storm water drains. Monitoring well MW-7 tests groundwater that moves
offsite towards the storm water drains, and groundwater samples from the December
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2000 monitoring event contained TPHG as non-detect and benzene was detected at
0.0016 mg/L. Significant impact to the storm drain utility trench does not seem likely.

Similarly the nearest sanitary sewer is located upgradient and north of the site within East
7" Street, and a sewer line parallels the storm drain along 29™ Avenue. Again, the
groundwater in the vicinity of the sewer line along 29" Avenue is monitored by
monitoring well MW-7, with the latest analytical results stated above. Groundwater that
may impact the sewer line along East 7™ street is monitored by MW-1 and MW-6. For
the December 2000 analytical results for MW-6; TPHG was detected at 0.32 mg/L and
benzene was non detect. The analytical results from monitoring events indicate that
monitoring wells MW-6 and MW-7 are situated at the perimeter edge of the hydrocarbon
plume.

The RBCA was run with one offsite point of exposure (POE) at approximately 330 feet
or '/1¢-mile. This scenario was tested to discern possible risk to a utility worker whom
may be required to perform maintenance within a utility trench. The 330 feet POE
approximates a 1-netghborhood block radius from the site.

Immediately downgradient of the site (4-mile) is the Alameda Island canal, groundwater
may enter the canal through natural pathways or via leakage from utility trenches. The
main risk to human health is the ingestion of fish that live within the canal. The Alameda
Island canal was incorporated into the RBCA analysis as a surface water receptor located
approximately Va-mile from the site, the exposure pathway was considered to be
ingestion of fish, the recreational use pathway (e.g., swimming) was not considered
viable pathways due to the canal’s use as an active marine thoroughfare.

4.1.8. Risk Evaluation

The risk assessment was performed using RBCA Tool Kit for Chemical Releases Version
1.2 software developed by Groundwater Services Inc. (GSI, 1999). A tier Il RBCA was
performed. Site-specific data were used where available, Oakland-specific data (Spence
and Gomez, 2000) were used as default data where site-specific data were not available.

A summary of the RBCA input parameters is presented as Figure 6, and a summary of
results from the RBCA for all valid pathways is presented as Figure 7. A complete set of
the RBCA input parameters and the output results are presented in Appendix C.

First the RBCA indicates that for Ethylbenzene, Toluene and mixed Xylenes, no adverse
health effects exist. The cumulative hazard quotient for all valid pathways was less than
1 for these compounds.

The RBCA suggested that indoor air quality for benzene exceed the individual COC risk
of 1 in 1,000,000, but not the curnulative risk of 1 in 100,000, As previously mentioned,
field testing of indoor air quality within the subject building demonstrated that actual
benzene concentrations are well below the regulatory exposure levels.

The analysis does indicate that ingestion of onsite groundwater could pose a cumulative
health risk of 1 in 555 due to the (modeled) concentrations of benzene and 1,2-DCA. The
curnulative risk for the site-model is 180 times in éxcess of the cumulative health risk
goal of 1 in 100,000. For the groundwater ingestion pathway, the individual risk for
benzene was 1 in 560, while for 1,2-DCA the individual risk was 1 in 1,900. Also the

PLISAERMR\PROJECTS\ 997 P97066\FeasibilityStudy'97066_RAFS.doc 9




.@Clayton

CROUP SERVICFS

hazard quotient for the ingestion of benzene was 54. The RBCA indicates that
carcinogenic (above the 1 in 100,000) and non-carcinogenic risk (hazard quotient greater
that 1) health risk may exist at the site through the exposure pathway of consumption of
groundwater. The health risk exists due to the presence of benzene and 1,2-DCA in
groundwater. '

However, the RBCA modeling shows that health risk at the offsite utility trench (330 feet
away) POE diminished to allowable limits as the concentration of contaminants in
groundwater decreases offsite, due to natural attenuation processes. Similarly, no
significant environmental risk exists at the Alameda Island canal POE.

:
Groundwater beneath the site is non-potablc,ba}lﬁ‘_a‘s such, no significant health risk issues
should be associated with the site. Finally, in obtaining the level of health risk associated
with the site the maximum measured concentration of COCs were used, as such this risk
assessment has attempted to model the worse case scenario.

4.1.9. Decision Analysis — Select Appropriate Remedial Action

The risk analysis suggests that no potential offsite receptors will be impacted by COCs at

levels that exceed their respective risk based limits. The RBCA analysis does indicate

that health concerns may be encountered through the ingestion of groundwater from the

site. Primarily, the present concentration of benzene within groundwater exceeds the

cumulative 1 in 100,000 by a factor of 180. Thereby reducing the modeled benzene

concentration of 16 mg/L by a factor of 180 would set an acceptable risk for benzene at
. £

The development of onsite groundwater as a potable drinking water source is highly
unlikely for the following reasons:

¢ Site is located less than 300 feet from a known sanitary sewer system.

e Brackish nature of the groundwater, specific conductance (SC) measurements of

groundwater range from approximately 1,000 to 1,800 micromhos per centimeter I'n M 3
(pmhos/cm). For potable water, the State of California recommends and that SC not \4«1@;« S
exceed 900 pmhos/cm and sets an upper limit of 1,600 pmhos/cm. abtarsed M%ga:

¢ The ability to produce cost effective quantities of water from the fine grained soils
that underlie the site is doubtful. That is, any water production wells screen through
the impacted soil beneath the site would not be capable of producing water at a rate of
5 gallon per minute over a prolonged period of time.

Based on the points presented above, that groundwater beneath the site is non potable,

then the RBCA indicates that no action is necessary to protect human health and the ‘

environment. $ nat. afbnvedin go Disteat & Quw bt & FROQOE Guedifig,.
A TPH.

3. POTENTIAL REMEDIAL ALTERNATIVES

As requested by the ACHCS, Clayton explored the feasibility of possible remedial
technologies that may be implemented to remediate the site. The objectives of the FS are
to identify the portion of the site that requires remediation, and evaluate remedial
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alternatives that are technically and economically appropnate for the site. Remedial
alternatives are evaluated on three criteria: Effectiveness, Technical Implementability,
and Cost. Potential remedial alternatives are formulated for consideration based on site-
specific conditions and their recogmzed applicability and success on similar projects,
elsewhere. Existing site conditions will have a significant impact on technology
selection. '

5.1. TREATABILITY OF CONTAMINANTS

The chemicals of concem within hydrocarbon plume are known to be volatile and
biodegradable. Therefore, application of field tested and proven remedial technologies
will be largely dependent on site conditions and economics. Site conditions important to
remedial design and implementation are:

¢ shallow groundwater,
¢ Jow permeability soils, and

e structural contrels (that is, building foundation and walls, and pavements).

5.2. DESCRIPTION OF REMEDIAL ALTERNATIVES

Smear zone /capillary fringe soil and groundwater remediation alternatives to be
evaluated for the site are described below. These alternatives were selected for
consideration based on a number of factors:

» their recognized applicability on similar projects,

e potential for straight-forward implementation,

e availability of treatment equipment,

* minimal site structural requirements,

e anticipated acceptance by ACHCS, and

» limited long-term operation and maintenance so as not to encumber the site’s present
operations.

In grading potential remedial technologies: effectiveness, implementation and cost are
important factors. Effectiveness is a rating of the remedial technology's ability to reach
cleanup goals within a desired time frame. However, the ability to predict actnal clean-

. up time to risk based target levels is not possible at this time. Implementation is a rating

of the degree of difficulty required to construct and maintain the remedial technology.
Cost is a financial estimate for the design, implementation, future maintenance, and
shutdown of the remedial technology. As it is not possible to predict actual clean-up
times, the cost estimates presented in this study are for system design, construction,
system start —up, one-year of operation and maintenance, one-year of quarterly
monitoring and for final system shut-down costs.

The rating for remedial effectiveness has been judge as follows:

» Excellent — option has 90% or better chance of achieving clean-up success.
¢ Good — option has 60 to 89% chance of achieving clean-up success.

¢ Fair — option has 40 to 59% chance of achieving clean-up success.
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* Poor — option has 0 to 39% chance of achieving clean-up success.
The rating for ability to implement has been judge as follows:
¢ Excellent - easy to implement, regulatory permitting straight forward.

¢ Good — can be implement without special design considerations and/or obtain
regulatory permits.

¢ Fair — can be implement with minor special design considerations and/or regulatory
permits require significant design effort and testing.

¢ Poor — difficult to implement and/or difficult to permit.

A cost estimate summary for each remediation technology is presented in Appendix D.
Table 6 presents a rating summary of effectiveness (to achieve desire cleanup goals),
implementation (ability to construct and operate remedial technology) and cost for each
remedial technology considered in the following discussion.

5.2.1. No Action - Monitoring Only

The preceding risk assessment indicated that based on highest measured levels of
contamination at the subject property, that provided no groundwater from the impacted
zone 1s not used as a potable water source, then no remedial action is required to protect
human health and the environment. Groundwater monitoring would be performed on a
quarterly basis to confirm the stability of groundwater flow conditions and plume
geometry. This option is easy to implement, and femediation ocgurs due to natural
attenuation processes. 2@ o Jﬁ)~ VIO Luihimtl, O £ Hors M{_yg,w.{s

5.2.2. Soil Treatment Methods

Onsite remediation of the soil will best be accomplished when coupled with treatment of
hydrocarbon impacted groundwater. Therefore, the remedial alternatives considered in
this FS for soils are addressed in the following groundwater treatment section.

5.2.3. Groandwater Remediation Methods

The following text provides a brief description of proven groundwater remedial
technologies. These options are considered in the FS for their overall technical
applicability:

Option 1 - Enhanced Insitu Bioremediation (EIB):- to stimulate bacterial activity and
increase the biomass within the hydrocarbon plume, non-toxic inorganic chemicals (bio-
nutrients) are added to the groundwater that release oxygen, nitrogen and phosphate. At
sites where stagnant hydrocarbon plumes are present one or more of the essential bio-
nutrient elements is commonly depleted, and natural attenuation of the hydrocarbon
plume due to microbial activity ceases. By determining site’s “bio-needs” the missing
elements can be injected into the hydrocarbon plume to boost bioactivity. The supply of
bio-nutrients is assessed prior to and during remediation. During the course of
remediation, if nutrient concentrations are found to be inadequate, then further nutrient
addition is performed.

An advantage of the EIB approach is that only minor structural effort is needed. That 1s,
only limited concrete cutting for borehole injection points is necessary and no
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plumbing/piping or aboveground treatment facility construction 1s required. The
effectiveness of EIB can be measured by off-gas analysis (carbon dioxide concentration})
by soil vapor sampling and dissolved oxygen measurements in groundwater. These data
are compared against predicted first-order biological reaction kinetics to assess overall
cleanup effectiveness.

Option 2 - Air Sparging-Vapor Recovery (ASVR):-This approach uses compressed air
injected into the saturated zone. The air bubbles disperse and travel upward through the
saturated zone and remove volatile hydrocarbon compounds (VHCs) from the
groundwater through chemical partitioning (stripping). Stripping involves the mass
transfer of VHCs from the aqueous phase to the vapor (air) phase. Air laden with VOCs
is collected by a soil venting system under negative pressure. Where groundwater TPHG
concentrations are high, sparge vapors may exceed the lower explosive limit (LEL) for
some of the volatile compounds. Air flows for sparging are generally high.

The difficulty in implementing this technology is extremely shallow groundwater
conditions, low permeability soils and potential hazard of collecting explosive levels
sparge vapors within utility conduits and beneath the building. In addition, available
space to construct a treatment plant and other structural limits restrict this option.

Option 3 - Pump and Treat:- Groundwater extraction and treatment through activated
carbon filters is a proven technology for the removal of hydrocarbon impacted
groundwater. However, due to low permeability soil at the site, construction costs, and
the relatively high number of groundwater extraction wells required to capture the plume,
this technology is not considered time or cost effective for this site.

Option 4 - Dual Phase Extraction:- Dual phase extraction (DPE) is a proven technology
that combines soil venting with groundwater extraction. A perforated pipe (suction pipe)
would be placed in specially constructed airtight DPE wells finishing approximately 3 to
10 feet below the groundwater surface. A vacuum, typically 10 to 15 inches of mercury
("Hg) is then applied to the tube.

Suction lifts water and soil vapor simultaneously through the suction pipes into a piping
network to a treatment plant. Using this technique, groundwater extraction rates and soil
venting effectiveness are greatly enhanced due to the drawdown effect of groundwater
pumping and the uplift of the water table from the soil venting vapor suction. These
opposing forces within the same well screen enhance dewatenng and vapor siripping in
the vicinity of the well.

General Requirements: For options 3 and 4, extracted groundwater would be treated
and discharged to local storm drain system if capacity is available under authority of a
National Pollutant Discharge Elimination System (NPDES) permit or to a publicly owned
treatment works (POTW). Typical groundwater extraction treatment equipment would
include downhole pumps and motor controls, water level switches, holding tanks,
particulate filters, and activated carbon filters. Significant pavement trenching would
also be required to plumb the systems together.

For options 2 and 4, typical soil vapor extraction equipment would include compreésed
air and vacuum blowers, water/vapor separator, water transfer pump, and process controls
to allow for safe unattended operation. Extracted soil vapors would be treated using a

PLASERMR\PROJECTSL 99T PO 7066\ Feasibility Studyi97066_RAFS doc 1 3




_)Clayton

SROUP SERVICES

thermal or catalytic oxidizer or activated carbon filters. Both groundwater extraction and
so1l vapor extraction systems are best implemented in a trial and enhancement approach
whereby the progress of site remediation is assessed periodically and system
enhancements made.

An estimate of the time to completion for any of the above alternatives to achieve the (:{? G W?J
RBCA target levels (that is, to reduce benzene to 0.089 mg/L. within groundwater) can Commnt Slhetd
not be made at this time without first performing a pilot study for each remedial
technology.

53. GROUNDWATER TREATMENT RECOMMENDATION

)-i#“‘iw?h«d:i skl _I f f A : ¢
5.3.1.  Selected Remedial Option 5,{ % ‘*—"”'*' A Py A TG
et s

Th sis supports the1io further action optlon however, if a remedial is
required, then Enhanced Insitn Bioremediation (Option 1) is a potentially suitable
remedial technology for this site. The bio-assessment data indicates that present DO and
bio-nutrient concentrations beneath the site are below optimum levels to promote
microbial growth. Therefore increasing the DO concentrations at the site should increase
bacterial activity and biomass, and thereby increase the rate of hydrocarbon degradation.
DO can be readily added to the subsurface using readily available non-toxic chemicals
and placed using conventional trenching, drilling and injection methods.

The chemicals that release DO have a limited period of activity (usually 6 to 9 months)
and due to DO consumption by bacteria, two to three applications of DO may be needed
to maintain subsurface DO concentrations and increase subsurface biomass to its
maximum possible levels. The time between DO applications should be dictated by field
measurements of DO and hydrocarbons in monitoring wells.

5.3.2.  Reasons for discounting other options

Options 2, 3, and 4 although practical, are not considered feasible, due to the low
permeability soil beneath the site. When fine grained, low permeability materials similar
to site soil conditions are placed under physical stress by pumping or vacuum extraction,
preferential fluid pathways are commonly observed, resulting in a limited volume of the
subsurface being affected by the remedial actions. The subsurface volume not under the
mfluence of the imposed remedial stress will release bound contaminants by the very
slow chemical diffusion process.

However, the biggest impediment to these options is the ability to obtain space to
comnstruct a treat system that would not adversely impact the daily business activities of
the current occupant. Furthermore, these options will require costly structural effort for
trenching, and construction of a treatment plant.

6. CONCLUSION AND RECOMMMENDATIONS

This RA/FS report has summarized past site characterization efforts and results. A site
conceptual model was developed from investigation data to assist in the performance of a
risk assessment and design of remedial alternatives. The site conceptual model shows
that hydrocarbon related compounds impact groundwater, while hydrocarbon compound
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impacts to soil are de minimus. Hydrocarbon compounds, and in particular benzene,
impacts to groundwater are the main area of concern at the subject site.

Clayton performed an ASTM standard Tier II RBCA using site specific and Oakland-
specific input parameters. The RBCA showed that site contamination did not pose
unacceptable risk to potential downgradient and offsite receptors, whether the pathway be
MWWM inhalation of vapors that might emanate from
the hydrocarbon groundwater plume. The RBCA did indicate that unacceptable risk
might occur if source area (onsite) groundwater is ingested. However, as water quality
beneath the site is brackish, future development of the groundwater as a potable water

supply is doubtful. Therefore, the risk assessment supports a no further action
groundwater monitoring only, as a valid remedial alternative.

A requested by the ACHCS a feasibility study of potential remedial technologies was
performed. Although, all the alternatives presented are technology feagible, the low
permeability soil conditions that exist beneath the site and the ability to obtain space for
the construction of a treatment plant and other structural controls limit the applicability of
groundwater pumping or soil vapor extraction technologies. Site characterization data
indicated that natural attenuation through microbial action of the hydrocarbon compounds
is bemng retarded due to insufficient oxygen and supply of bacterial nutrients. Should a
remedial effort be required, then a potentially suitable remedial option is enhanced insitu
bioremediation.

To achieve cleanup via the EIB option several applications of ORC and nutrients may be
required, and remedial success would be judge through groundwater monitoring. The FS
has judged that the EIB approach has a good chance of being capable to cleanup
hydrocarbons to the RBCA levels. However, the time frame to achieve cleanup to the
benzene risk assessment value of 0.089 mg/L is not readily estimated and may bea  tus, ¢ L “‘4‘*:]
substantial amount of time. The degree of success of implementing an alternative ¢ ogsenab® Loy
remediation technology (either options 2, 3, or 4) is judged as poor, due to structural
controls and low permeability soils beneath the site.

nel
the s1te Clayton recommends that the no action option be implemented and thata \.1 3 wwold 7 T
minirem of four continuous quarterly monitoring events be performed to demonstrate j Cneres ]
groundwater flow and plume stability be mitiated. Upon the demonstration of plume o '
stability, Clayton recommends that site closure be granted and deed rest?icﬁw placed o /
the property that restricts the development of groundwater. &
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Table 1

Historic Groundwater Table Elevation Data
Former Lemoine Sausage Facility

Qakland, California
Well Date Top of Casing Depth to Groundwater
Identification Measured Elevation (fi,msl) Water (feet) Elevation (ft,msl)
MW-1 12/19/00 16.69 550 11.19
9/22/00 6.30 10.39
6/15/00 4.82 11.87
2/8/99 3.60 13.09
MW-2 12/19/00 20.79 11.38 941
§/22/00 11.49 9.30
6/15/00 10.46 10.33
2/8/99 14.20 6.59
MW-3 12/19/00 21.10 9.72 11.38
5/22/00 15.30 5.80
6/15/00 10.56 10.54
2/8/99 7.45 13.65
MW-4 12/19/00 17.78 6.40 11.38
9/22/00 6.90 10.88
6/15/00 6.30 11.48
2/8/99 4,13 13.65
MW-5 12/19/00 2112 0.99 11.13
9/22/00 9.99 11.13
6/15/00 10.36 10.76
2/8/99 7.62 13.50
MW-6 12/19/00 16.60 5.93 10.67
9/22/00 6.54 10.06
6/15/00 5.47 11.13
MW-7 12/19/00 15.47 720 8.27
9/22/00 7.51 7.96
6/15/00 6.40 9.07
MW-8 12/19/00 17.58 7.71 9.87
9/22/00 8.33 925
6/15/00 7.14 10.44
Notes:

1. All top of casing elevations referenced to mean sea level (msl) and measured with reference to the
benchmark located at Peterson Street and East 7™ Street.

2. NM = Not Measured.
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Table 2

Summary of Historical Soil Analytical Data
Former Lemoine Sausage Facility
Oakland, California

Sample Sample Depth Date Ethyl Total
Location (feet) Sampled TPHG MTBE Benzene benzene Toluene Xylenes
B-1 2.5 8/29/97 <0.3 NA <0.005 <0.005 <0.003 <0.005
B-1 5.5 8/29/97 30 NA <0.03 <0.03 <0.03 <0.04
B-2 2.5 8/29/97 <0.3 NA <0.005 <0.005 <0.005 <0.005
B-2 6 8/29/97 660 NA <0.5 6 <0.5 10
B-3 2.5 §/29/97 27 NA <0.1 <0.3 <0.1 <0.1
B-3 5 8/29/97 170 NA <Gl <0.1 <0.1 <0.1
B-4 2.5 8/29/97 <0.3 NA <0.005 <0.005 <0.005 <0.005
B-4 6 8/29/97 25 NA <0.1 <0.1 <0.2 <0.1
B-4 9.5 8/25/97 0.3 NA <0.005 <0.003 <0.005 0.008
B-3 25 9/2/97 1.6 NA 0.009 0.012 0.005 0.045
B-5 6 0/2/97 <0.3 NA <0.005 <0.005 <0.005 0.005
Notes:

1. All results in milligrams per kilogram (mg/kg).
2. NA = Not Analyzed.
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Table 3

Summary of Grab Groundwater Analytical Data
Former Lemoine Sausage Facility

Qakland, California
Sample Date Ethyl Total 1,2-
Location Sampled TPH(: MTBE Benzene  benzene  Toluene  Xylenes DCA
B-1 8/29/97 34,000 NA 430 2,400 54 4,649 NA
B-2 9/3/99 5,100 NA 2,800 43 120 140 NA
B-3 9/10/97 51,000 <5 14,000 290 5,900 7,100 410
B-4 9/3/97 100 NA <0.4 / <0.3 <0.3 <0.4 NA
B-3 9/10/97 78,000 <5 16,000 1,100 22,000 6,000 910
B-7 2/8/99 63,000 NA w 2,700 4,100 9,600 160
B-8 2/8/99 140 NA 54 2.6 32 4.6 29
B-9 1/28/99 51,000 NA 240 640 5,600 3,150 <0.3
B-10 1/28/99 210 NA 1.4 1.9 16.0 100.8 <0.3
Notes:
1. All results in micrograms per liter (pg/L).
2. NA = Not Analyzed.
3. 1,2-DCA = 1,2-dichloroethane.
4. TPHG = Total Petroleum Hydrocarbons as Gasoline.
5. MTBE = methyl tert-butyl ether.




Table 4

Summary of Monitoring Well Groundwater Analytical Results
Former Lemoine Sausage Facility

Oakland, California
Sample Date Ethyl Total 1,2- cis-1,2 trans-1,2-
Location Sampled TPHG MTBE Benzene benzene Toluene Xylenes DCA TCE DCE DCE VC
MWwW-1 12/19/00 25,000 NA 3,200 480 1,900 3,300 <2.5 <2.5 <2.5 <2.5 <2.5
9/22/00 25,000 <500 3,100 470 1,800 3,600 NA NA NA NA NA
6/15/00 29,000 NA 3,900 1,900 <100 4,200 <5.0 <50 <50 <5.0 <5.0
2/8/99 48,000 NA 3,900 970 6,300 4,300 <30 NA NA NA NA
MW-2 12/19/00 : \43,060; NA 9,800 810 4,000 2,430 21 <13 <13 <13 <13
9/22/00 24, 000 <500 10,000 - 370 2,700 1,200 NA NA NA NA NA
6/29/00 31,000 NA 11,000 4,400 930 250 25 <5.0 <5.0 <35.0 <5.0
2/8/99 41,009 NA 11,000 - 630 4,900 1,720 60 NA NA NA NA
MW-3 12/19/00 5&;’3@0 NA 1,200 510 1,600 1,810 350 <8.3 <8.3 <B.3 <8.3
922100 83,000 <1,000 16,000 1,300 20,000 7,000 NA NA NA NA NA
6/29/00 39,000 NA 7,800 8,000 630 3,400 600 <5.0 <5.0 <50 <5.0
2/8/99 35,000 NA 1,200 1,400 3,400 4,900 <30 NA NA NA NA
MW-4 12/19/00 2,200 NA 200 100 2.9 814 <0.5 <0.5 <0.5 <0.5 <0.5
9/22/00 12,000 <500 2,800 1,100 82 1,300 NA NA NA NA NA
6/15/00 2,300 NA 230 10 <5 94 0.88 <0.5 2.1 <0.5 <0.5
2/8/99 15,000 NA 670 780 90 940 <30 NA NA NA NA
MW-§ 12/19/00 21,600 NA 3,200 1,100 1,100 1,300 13 <42 <42 <42 <42
9/27/00 16,000 <500 4300 420 3,100 1,600 NA NA NA NA NA
6/29/00 3,900 NA 1,500 330 28 260 36 <0.5 <0.5 <0.5 <0.5
2/8/99 4,900 NA 780 230 440 370 <0.5 <0.5 <0.5 <0.5 <0.5
MW-6 12/19/00 320 NA <0.5 <0.5 <(.5 <0.5 <0,5* <0.5 <0.5 <0.5 <0.5
9/22/00 71 <5 <0.5 <0.5 <0.5 <0.5 NA NA NA NA NA
6/15/00 1,100 NA 3.8 2.1 2.2 4.8 0.78 <0.5 <(.5 <Q.5 <0.5
970606QGW x1sGW chem Page T of 2 1/24/01



Table 4

Summary of Menitoring Well Groundwater Analytical Results
Former Lemoine Sausage Facility

Qakland, California

Sample Date Ethyl Total 1,2- cis-1,2 trans-1,2-

Location Sampled TPHG MTBE Benzene benzene Toluene Xylenes DCA TCE DCE DCE VC

MW-7 12/19/00 <50 NA 1.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
9/22/00 <50 <5 2 <0.5 <0.5 <f).5 NA NA NA NA NA
6/15/00 1,000 NA 250 <10 <10 16 <{).5 <0.5 <0.5 <0.5 <0.5

MW-8 12/19/00 2,700 NA 410 4.8 <2.5 <2.5 5.1 130 1,000 67 48
9/22/00 1,300 <25 340 <2.5 <2.5 <2.5 NA NA NA NA NA
6/15/00 5,400 NA 150 8.9 <5 8.7 <13 210 1,100 73 25

Notes:

1. All results in micrograms per liter (ug/L). 5. MTBE = methyl tert-butyl ether.

2. NA =Not Analyzed. 6. TCE = Trichlororethene.

3. 1,2-DCA = 1,2-dichloroethane. _ 7. DCE = Dichlororethene.

4. TPHG = Total Petroleum Hydrocarbons as Gasoline. 8. VC=Vinyl Chloride.

* 1,1-DCA detected at 1.1 pg/L.
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Table 5

Summary of Bio-Assessment Groundwater Analytical Data
Former Lemoine Sausage Facility
Oakland, California

Sample Date pH ORP Temperature DO Nitrate Nitrite  Orthophosphate HPC HPC
Location Sampled (mV) (°C) {mg/L) (NO;) (NO,") (PO, ) General Selective
MW-1 12/19/00 7.1 23 15.9 1.7 <0.05 <0.05 <0.2 NA NA
9/22/00 NA NA NA NA <0.05 <0.05 0.13] NA NA
6/15/00 6.9 9 242 0.8 NA NA NA 2.1 0.5
MW-2 12/19/00 7.1 7 17.3 NA <0.5 <0.5 <2.0 NA NA
MW-3 9/22/00 NA NA NA NA <0.25 <0.25 1.00 NA NA
MW-4 12/19/00 7.3 22 16.3 NA <0.05 <0.05 <0.2 NA NA
MW-6 6/15/00 7.0 -16 24.3 1.4 NA NA NA 35 03
MW-7 12/19/00 7.1 NA 18.6 0.6 23.00 <0.5 <0.2 NA NA
9/22/00 NA NA NA NA 21.00 0.09 <0.2 NA NA
6/15/00 6.8 7 221 3.1 NA NA NA 3.8 0.3
MW-8 6/15/00 6.8 9 17.7 0.5 NA NA NA 3.6 04
Notes:

1. Inorganic chemical results in milligrams per liter (mg/L).

2. ORP = Oxygen Reduction Potential; field measurements in millivolts (mV).
3. DO = Dissolved Oxygen; field measurements in milligrams per liter (mg/L).
4. Temperature, field measurement in degrees Celsius (°C).

5. HPC = Heterotrophic Plate Count; results presents as colony forming units (CFU X 10°).
6. NA = Not Analyzed.
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Table 6

RATING OF REMEDIAL TECHNOLOGIES
Former Lemoine Sausage Factory
630 29th Avenne, Oakland, California

|| CRITERIA
REMEDIAL ALTERNATIVE Effectiveness Implementation Estimated Cost

o Action Quarterly Monitoring only Poor Excellent $38,000 =i
Enhanced Insitu Bioremediation Good Good $166,681

ir Sparge - Vapor Collection Poor Poor $316,615
Groundwater Pump and Treat Poor Poor $265,578
Dual Phase Extraction Fair Poor $402,316

- Lgernly

Definition of Terms:

Effectiveness: ability of remedial technology to achieve RBCA-targetted clean-up goals.

Excellent: 90% or better chance of success.
Good: 60-89% chance of success.

Fair: 40-59% chance of success.

Poor: 0-39% chance of success.

Implementability: ability to permit, construct and maintain remedial technology.
Excellent: easy to implement, regulatory permitting straight forward.
Good: can be implemented without special design considerations (structural controls), and regulatory

permits Tequire do not require additional design or testing.
Fair: can be implemented with minor special design considerations and /or regulatory permits require

significant design effort and testing.
Poor: difficult to implement and/or permit.

fsracost.xlsRating

Page 1 of 1
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Exposure Pathway Flowc

Figure 5

Site Name: Former Lemoine Sausage Factory
Location: 630 29th Avenue, Oakland, CA

Source Media

Transport Mechanisms

Compl. By: Warren B. Chamberlain

Exposure Media
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Figure 6

RBCA SITE ASSESSMENT

Input Parameter Summary

Site Name: Former Lempine Sausage Factory

Completed By: Warren B. Chamberiain

Job ID: 70-87066.00

Site Localion: 530 29th Avenue, Oakland, CA Date Completed: 3-Jan-41 10F1
Exposure Paramaters Residantial - Commerciallndustrial Surfaca P, General  Consirucilon [Units)
Adult {1-§vrs) {1-16 yrs) Chronle Construc, A Source zone area 0.0E+0 NA (ft*2)
AT, Averaging time for carcinogens (yr} 70 w Length of source-zone araa parallel to wind 0.0E+0 NA %)
AT, Averaging time for non-carcinogens {yr) 30 25 1 Wy  Length of saurce-zone area parallel to GW flow NA [ft)
BW Body weight {kg) 70 15 35 70 U, Ambient air velocity in mixing zone 11E+1 (#/s)
EC Expesure duration {yr) 30 5 18 25 1 B Alr mixing zone height 6.0E+0 {ft)
T Averaging time for vapor flux {yr) 30 25 1 P. Areal particulate emission rate NA [géom*2fs)
EF Exposure frequency (daysiyr) 350 250 180 L Thickness of surface soils NA {ft)
EFg Exposure frequency for dermal exposure 350 250
IR, Ingestion rate of water {Liday) s 1 Surface 5ol Column Parameters Value {Units)
IR, Ingestion rate of soil {mg/day) 100 200 50 100 hep  Capillary zone thickness 3.0E+0 {ft)
SA Skin surface area (denmal} {cm*2) 5800 2023 5800 5800 h, Vadose zong lhickness 3.0E+0 1ty
M Soil to skin adherence factor 1 28 Soil bulk density 1.3E+0 {p/cm™3}
ETpum  Swirnming exposure time (hrfevent) 3 Toe Fraction organic carbon 2.0E-2 {-)
EVouim  Swirnming avent frequency (eventsiyr) 12 +2 12 Gy Soll iolal porosity S0E-1 -)
Ryim  Water ingestion while swimming (L'hr) 0.05 0.5 Koo Vertical hydraulic conductivity 3.0E+0 (mryr}
Shim  Skin surface area for swimming (em*2) 23000 8100 Kk, Vapor permeability 1.0E-14 {RA2)
IR lngestion rate of fish {kg!ve) 0.025 Low Depih o groundwaler 8.0E+0 ft
Flian Contaminaled fish fraction {unitless} 1 L. Depth to 1op of affected soils Na (fty
Loass  Depih o base of affected soils Na i
Complets Exp P ys and R s Oneslte Oft-site 1___ Off-sie £ Luue  Thickness of affected sails NA tt)
Groundwatar: pB Soillgroungwater pH T.O0E+0 -)
Groundwaler Ingestion Commercial  Commercial Surf. Water capillary yadosa foundation
Soil Leaching 1o Groundwater Ingestion Mone None None M Volumetric water content 0.49 04 0.12 {-)
iy Valumelric air content 0.01 0.1 0.26 {-)
Applicabla Surfaca Watar Exposune Roules:
Swirmming Na Bullding Paramnetars Resid = clal {Units)
Fish Consumptian Yes L Building votume/area ratio NA 1.90E+1 )
Aguazlic Life Protection No Ay Foundatien area NA 9.50E+3 I em*2)
Xox  Foundation perimeter WA 5.00E+2 Lo
Soil: ER Building air exchange rate MNA 2.30E-4 (1/5)
Direct ingestion and Dermat Contact None Lerc Foundation thickness NA 4.92E-1 {ft)
Zea Cepth to bottom of foundation slab NA 4.92E1 {ft)
Outdoor Alr: n Foundation crack fraction NA 1.00E-3 {-)
Particuiates from Surface Soils None Nare Nong dP Indeorfoutdoor differential pressure MA 0.00E+0 (/emvs™2)
Volatilization from Soils None None Nona 0, Convective air flow through slab MA 0.00E+0 (f"3/5)
Volatilization from Groundwater Commercial  Commergial None
Groundwater Parameters Value (Units) |
Indoor Air: Baw Groundwater mixing zone depth NA {ft)
Volatilization from Subsurface Soils More N4, NA ) Net groundwater infiltration rate NA {cmsyr)
Volatilization from Groundwater Commercial NA NA,. Upw Groungwater Darcy vekogity 6.0E-2 {miyr)
Sk & 4__.3 n_ Vow Groungwater seepage velocity 1.261 {miyr)
Receptor Distance from Source Media On-site Off-sile 1 Qff-site 2 {Unls) Ky Saturated hydraullc conductivity NA {miyr)
Groundwater receptor 0 10 1300 {f) i Groundwater gradient MA {-)
Seil leaching to groundwater recepior NA NA NA {ft) Sw Width of greundwater saurce zone 3.0EH1 [{is]
Outdoor air inhalafion receptor a 330 NA {) 8y Depth of graundwater source zone 1.0E#+1 {f)
Har Effeciive parosity in water-bearing unit NA {)
Target Health Rigk Values Individual  Cumulative facawt  Fraction organic carbon in water-bearing unit 2.0E-2 {-)
TRas Targel Risk (class ARB carcinogens) 1.0E-8 1.0E-5 pHe  Grouncwater pH 7.0E+0 {)
TR, Targel Risk (class C carcinogens) 1.0E-5 Biodegradation considered? 1st Order
THO Target Hazard Quetient {non-carcinegenic risk) 1.0E+0 1.0E+0
Modaling Options Transpart Farameters Off-site 1 Off-gite 2 Of-gite 1 Off-slte 2 {Units)
RBCA fer Tigr 2 . Lataral Groundwater Transport Soil Leaching to GW
Quidoor air volatilization model Surface & subsurface madels Ty Longitudinal dispersivity 3.3E+4 1.3E+2 NA NA (fty
Indgor air volatilization modal Johnson & Etinger model Xy Transverse dispersiity 11E+4 4.3E+1 NA NA {fty
Seil leaching model NA g Vertical dispersivity 1.7E+0D B.SE+0 NA NA {fty
Use soil attenuation made! (SAM) for leachate? NA Lataral Qutdoor Air Transport Soll to Qutdgor Air Inhal, GW 1o Cutdoor Air inhal,
Air dilulion factar User-specified ADE .., ay Transverse dispersion coefficient NA NA NA NA {ft)
Groundwaler dilwtion-atienuation factor Domenice modslﬁﬁ;iodeg,_l a; Vertical dispersion coefficient NA NA MNA NA {1ty
— ADF_ Air dispersion faclor Na NA 1.0E+0 NA (-)
@ Surface Watar P, Off-slte 2 - {Units)
NOTE: WA= Not applicable -Z——' Qry  Surface water flowrate 0.03 {ftA3/s}
Wa  Width of GW plume at SW discharge 100 {f}
Bpi Thickness of GW plume at SW discharge 10 {ft)
UF.w  Groundwater-to-surface water dilution tactor 4.8E+3 )




Figure 7
RBCA SITE ASSESSMENT Baseline Risk Summary-All Pathways
Site Name: Former Lemoine Sausage Factory Completed By: Warren B. Chamberlain
Site Location: 630 29th Avenue, Oakland, CA Date Completed: 3-Jan-01 1of1
TIER 2 BASELINE RISK SUMMARY TABLE
BASELINE CARCINOGENIC RISK BASELINE TOXIC EFFECTS
Individual COC Risk Cumulative COC Risk Risk Hazard Quotient Hazard Index Toxicity

EXPOSURE | Maximum Target Total Target Limit(s) Maximum | Applicable Total Applicable Limit(s)
PATHWAY Value Risk Value Risk Exceeded? Value Limit Value Limit Exceeded?
OUTDOOR AIR EXPOSURE PATHWAYS ' B ' ’

Complete: 1.8E-8 1.0E-6 2.0E-8 1.0E-5 I 1.0E-3 1.0E+0 1.1E-3 1.0E+D [
INDOOR AIR EXPOSURE PATHWAYS .

Complete: 6.6E-6 1.0E-6 7.0E-6 1.0E-5 u 3.8E-1 1.0E+0 3.9E-1 1.0E+0 O
SOIL EXPOSLUIRE PATHWAYS

Complete: NA NA NA NA 1 NA NA NA NA 1
GROUNDWATER EXPOSURE PATHWAYS

Complete: 1.6E-3 1.0E-6 1.8E-3 1.0E-5 | 5.2E+1 1.0E+Q 54E+1 1.0E+0 n
SURFACE WATER EXPOSURE PATHWAYS

Complete: 5.1E-110 1.0E-6 5.2E-110 1.0E-5 O 1.4E-105 1.0E+0 1.5E-105 1.0E+0 O
CRITICAL EXPOSURE PATHWAY (Maximum Values From Complete Pathways) .

1.6E-3 1.0E-6 1.8E-3 1.0E-5 | 5.2E+1 1.0E+0 5.4E+1 1.0E+0 |
Groundwater Groundwater Groundwater Groundwater




APPENDIX A

RECEPTOR SURVEY RESULTS - ACPWA WELL SURVEY




I B S5 BN ME BN WS N N BN NN BN U I W N e ats  a.

Alowaedo (_a_vxo\k

Q“ﬁf’j’ \WeLt Sup\vgﬁ - S Mice RAD(US
630 29t Avewue, OAKLAND



3
\
|

\

I Water Wells located downgradient of the Former Lemoine Sausage Factory site |

at 630 29th Avenue in Oakland, California ' |

l 1

Site | Well Identification Woell Use Water Use |
Township/Range  Section |
I E 7th St. & 20th Av.  [2S/3W 7G Monitoring well Non-potable |
333 23rd Av. 2813W 7F 1 Monitoring well Non-potable
333 23rd Av. 2313w 7F 2 Monitoring well Non-potable
I 333 23rd Av. 28/3W 7F 3 Monitoring well Non-potable
333 23rd Av. 25/3wW 7F 4 Monitoring well Non-potable
333 23rd Av. 283w 7F 5 Monitoring well Non-potable
333 23rd Av. 25/3wW 7F 6 Monitoring well Non-potable
I 333 23rd Av. 25/3w TTF 7 Monitoring well Non-potable
333 23rd Av. 23/3W 7F 8 Monitoring well Non-potable
333 23rd Av. 25/3w 7F 9 Monitoring well Non-potable
I 333 23rd Av. 25/3W 7F 10 Monitoring well Non-potable
333 23rd Av. 25/3W 7F 11 Monitoring well Non-potable
333 23rd Av. 25/3wW 7F 12 Monitoring well Non-potable
I 333 23rd Av. 25/3w 7F 13 Monitoring well Non-potable
333 23rd Av. 238/3W 7F 25 Monitoring well Non-potable
527 23rd Av. 25/3W 7F 22 Monitoring well Non-potable
I 527 23rd Av, 28/3wW 7F 23 Monitoring well Non-potable
527 23rd Av. 25/3w 7F 24 Monitoring well Non-potable
534 23rd Av. 25/3wW 7F 20 Monitoring well Non-potable
534 23rd Av. 2S/3W 7F 21 Monitoring well Non-potable
l Crn of Kennedy & 23rd (2S/3W 7F 14 Recreation well Non-potable
401 Kennedy St. 25/3wW 7F 15 Monitoring well Non-potable
401 Kennedy St. 25/3wW 7F 16 Monitoring well Non-potable
l 401 Kennedy St. 25/3wW 7F 17 Monitoring well Non-potable
401 Kennedy St. 2513w 7F 18 Monitoring well Non-potable
646 Kennedy St. 2813w 7F 19 Monitoring well Non-potable
l 646 Kennedy St. 25/3W 7CH Monitoring well Non-potable
646 Kennedy St. 25/3wW 7c7 Monitoring well Non-potable
2900 Glascock St. 25/3wW 7G 1 Irrigation well Non-potable
l 2901 Glascock St. 25/3wW 762 Monitoring well Non-potable
2801 Glascock St. 25/3W 7G 3 Monitoring well Non-potable
2901 Glascock St. 25/3W 7G 4 Monitoring well Non-potable
2901 Glascock St, 283w 7G5 Manitoring well Non-potable
I 2901 Glascock St. 253w 7G 6 Monitoring weil Non-potable
2901 Glascock St. 25/3W G7 Monitoring well Non-potable
2901 Glascock St. 28/3W 7G9 Monitoring well Non-potable
l 2901 Glascock St. 25/3w 7G8 Menitoring well Non-potabie
2916 Ford St. 25/3W 7K 4 Monitaring well Non-potabie
I 2915 Ford St. 28/3W 7K 5 Monitoring well Non-potable




QC1ayton

APPENDIX B

RECEPTOR SURVEY RESULTS ~ UTILITY SURVEY




Results of Utility Trench Survey in the Vicinity of the Former I.emoine Sausage Factory, |

630 29"™ Avenue in Oakland, California

Clayton contacted Underground Service Alert (USA) to cbtain a list of companies that may have
underground utilities in the vicinity of the site. USA identified nine (9) organizations that have
utilities in the vicinity of the site. Of particular interest to this survey, is the location of
underground utility trenches located downgradient of the site, the downgradient groundwater
flow direction is west-southwest of the site.

Clayton contacted each USA-listed company to determine if they have services near the site.
Clayton allowed one-month for utility companies to reply to our request for information. The list
of utility companies and the results of Clayton’s research are presented below.

East Bay Municipal Utility District (EBMUD)

¢ Has maps of water and sewer lines through the east bay area

¢ Contact Number: 510-835-3000-main contact

¢ Contacted on 12/4/00, a map was faxed to Clayton the same day.

City Of Oakland

¢ Has maps of sanitary sewer and storm drain lines throughout the city of Oakland

o Contact Number: 510-238-4777-main contact

* Contacted on 12/4/00, maps were reviewed at 250 Frank Ogawa Plaza in Oakland on
12/20/00. Copies of the relevant maps were requested and sent to Clayton on 12/22/00.

County of Alameda
* Has for maps showing the county’s storm sewer lines
¢ Contact Numbers: 510-208-9528 Public works department
510-670-5560 Allen in public works-main contact
+ Contacted on 12/4/00, relevant maps were copied on 12/15/00 at 399 Elmhurst Street Room
240 Hayward, California.

Pacific Gas & Electric
¢ Clayton 1s looking for maps showing their natural gas and electrical lines in the vicinity of
the site
e Contact Numbers: 1-800-743-5000 Information
~ 510-437-2233 Engineering

510-437-2110 Thomas Robinson

510-437-2113 Zamete Ting-main contact

510-437-2144 FAX number

¢ Contacted on 12/4/00, Clayton sent two FAX letters to Zamete on 12/4, onc requesting utility
maps, the other explaining why we wanted the maps. No response was received. Follow up
phone call and message left with Zamete Ting on 12/19/00, and copies of their maps were
sent to Clayton on 12/28/00.




Qwest Communications

¢ Clayton is looking for maps of their telecommunication lines in the vicinity of the site

o Contact Numbers: 1-800-524-7258 Information, transferred to Summer-main contact
303-992-1729 FAX number

¢ Contacted on 12/4/00, Clayton sent in a FAX requesting utility maps on 12/4, No return
response was received.

Pacific Bell
¢ Clayton is looking for maps of their communication lines in the vicinity of the site.
e Contact Numbers: 415-542-9000 Information

1-800-701-8988 Engineering

925-901-8520 Karen Bulls-main contact

¢ Contacted on 12/4/00, Clayton left a message with Karen Bulls on 12/4/00, no return
response was received.

MCI/WorldCom

¢ Clayton is looking for maps of their telecommunication lines in the vicinity of the site.

¢ Contact Numbers: 1-888-624-9266 Information

510-635-3981-engineering

¢ No contact was made with their engineering department on 12/4/00, the whole phone system
was automated and no personal calls can go through without a legitimate business reason.
However, on a request to USA for drilling at the site on 5/20/00, MCI/WorldCom replied to
Clayton with a FAX stating that the site of the former sausage factory was clear of any of

their lines. The following number was listed on the FAX to “answer any further questions”
1-800-840-0338.

TCI/AT&T

¢ C(layton is looking for maps of their communication lines in the vicinity of the site
o Contact Numbers: 1-510-261-6800 Information
408-918-3200 Technical repair department-main contact
e Contacted on 12/4/00, Clayton left a message with the technical repair department on 12/4.
No return call was received.

Level 3 Communications

¢ (layton 1s looking for maps of their communication lines in the vicinity of the site

¢ Contact Numbers: No phone number was found during Clayton’s 12/4/00 investigation.

o However, on a request to USA for drilling at the site on 5/20/00, Level 3 rephed to Clayton
with a FAX stating that the site was clear of any of their lines.

Summary of Finding
Two large utility trenches are located in the immediate vicinity of the site, the storm drain and

sanitary sewer trenches. The accompanying map shows the location of these trenches with
respect to the site and groundwater flow direction. From previous investigations performed at
the site, the telecommunication lines were placed along the northern edge of 7™ Street on the
opposite side of the sanitary sewer trench than the site.
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RBCA Tool Kit for Chemical Releases, Version 1.2

Location: 630 28th Avenue, Oakland, CA Date: 3-Jan-Gt
Compl. By: Warren B. Chamberlain

“:Exposure Media . " Receptors TR
S ::,;:,_.I Off-site1 _::. M

None | NA NA

xposure Pathway Flowchart Site Name: Former Lemoine Sausage Factory Job ID: 70-97066.00 |

ource Media  Transport Mechanisms

Atmospheric
Dispersion

Qutdoor Alr; e

Air Commercial_. Commercial - None -
= Inhalation of Vapor T R
Enclosed and/or Particulates Indoor A";'; R S
Space Commercia’l-_ NA ;NA._ :

»| Volatilization |

Y

Accumulation

Groundwater : _
Potable Water Commercial - Commercial Surf: Water

_...gge 0 | '
! Groundwater ngestion

Affected o Transport
Groundwater o Surface Water

' : Swimming, Fish
Consumption,

Aquatic Life

Y
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RBCA Toot Kit for Chemical Releases, Version 1.2 Page 10of 4
CHEMICAL DATA FOR SELECTED CQCs Physical Property Data
Diffusion log {Koc) or Vapor
Malacular Coefficients log{Kd} Henry's Law Constant Prassure Solubility
Waelght in air in water (@ 20-25C) ({@20-25C) (@20-25C) {@ 20 -25 ¢}
CAS {g/mola) (em2/5) {cm2/s) log{L/kg} {atm-m3} {mm Hg) (mg/L) acid basa

Constituent Numbar type Mw ref Dair ref Dwat ref partition _ref mol (unitigss}) ref ref ref pKa pKb ref
Dichloroathane, 1,2- 107-06-2 C 99 4 1.04E-01 4 9.90E-0B 4 1.76 Koc 4 1.20E-03 4.95E-02 4 8.00E+01 4 B.69E+03 5 - - -
Banzeng" 71-43-2 A 78.1 PS 8.8B0E-D2 Ps 9.80E-08 P35 1.77 Koc PS 5.55E-03 2.29E-01 PS 9.52E+H01 PS 1.75E+03 PS - - -
Ethylbenzene 100-41-4 A 106.2 PS 7.50E-02 P3 7.80E-06 PS 2.56 Kog PS 7.88E-03 3.26E-01 PS 1.00E+(H PS 1.68E+02 PS - - -
Toluene 108-88-3 A 824 5 8.50E-02 A 9.40E-06 A 213 Kot A 6.30E-03 2.60E-01 A 3.00E+31 4 5.15E+02 29 - - -
Xylene {mixed isomers) 1330-20-7 A 106.2 5 7.20E-02 A B.50E-06 A 2.38 Kot A 7.03E-03 2.90E-01 A 7.00E+00 4 1.9BE+02 5 - _ .
* = Chemical with user-specified data
Site Name: Former Lemoine Sausage Factory Completed By: Warren B. Chamberain Job ID: 70-97066.00

Site Location: 630 29th Avenue, Qakland, CA Date Completed: 3-Jan-01




RBCA Tocl Kit for Chemical Releases, Version 1.2

CHEMICAL DATA FOR SELECTED COCs

Page 2 of 4

Toxicity Data

Reference Dose

Referance Cone.

Slopa Factors

Unit RIsk Factor

{mgfkg/day} {mg/m3) 1(molkgiday) 1H{pg/m3)
{mglkglday) 1/{mg/kglday) EPA Waight Is
Orat Dermal Inhalation Oral Darmal Inhalation of Constituent

Constituent R _oral ref RO _dermal  ref RfC_inhai ref SF_oval ref  SF_dermal ref URF_inhal ref Evidence Carcinogenic 7
Dichloroethane, 1,2- - - - - 1.00E-02 R 9.10E-02 R 9.10E-02 TX 2.60E-05 R B2 TRUE
Benzena* 3.00E-03 R - - 5.95E-03 R 1.00E-01 & 1.00E-01 0 8.29E-06 PS A TRUE
Ethylbenzene 1.00E-01 PS5 9.70E-02 T 1.00E+00 PS - - - - - - D FALSE
Tolugna 2.00E-1 AR 1.60E-01 TX 4 00E-01 AR - - - - - - D FALSE
Xylene (mixed isomers) 200E+00 AR 1.84E+00 X 7.00E+00 A - - - - - - D FALSE

* = Chemical with user-specified

Site Name: Former Lemaine Sau
Site Location: 830 29th Aven




RBCA Tool Kit for Chemical Releases, Version 1.2

Miscellaneous Chemical Data

Time-Weighted Aguatic Life Biccon-
Maximum Average Workpilace Prot. Critaria centration

Contaminant Level Criterla Factor
Constituent MCL [mg/L) ref TWA (mgim3) ref AQL (mgil)  rof  {L-watkg-fish)
Dichlorothans, 1,2- 5.00E-03 52 FR 25690 {08 Jui BT) 4.00E+00 NIQSH - - 2
Benzene™ 5.00E-03 52 FR 25690 3.25E+00 - - - 12.6
Ethylbenzense T.G0E-01 56 FAL 3526 {30 Jan 91) 4.35E+02 PS - - 1
Tolusne 1.00E+00 56 FR 3526 {30 Jan 91} 1.47E+02 ACGIH - - 70
Xylene {mixed isomers) 1.00E+01 56 FR 3526 (30 Jan 81} 4.34E+02 ACGIH - - i
* = Chemical with user-specified

Site Name: Former Lamaing Sac
Site Location: 830 20th Aven

Page 3ofd



RBCA Tool Kit far Chemical Releases, Version 1.2 Paged of 4
CHEMICAL DATA FOR SELECTED COCs Miscellaneous Chemical Data

Dermal Water Dermal Permeability Data

Relative Darmal Lag timo for Critical Relative Water/Skin Datectlon Limits Half LHe

Absorp, Parmeabllity Dermal Exposure Contr of Derm  Derm Adsorp Groundwater Sail {First-Ordar Dacay)

Factor Coaff. Exposure Time Parm Cooff Factor {mail) imgikg) {days}
Constitugnt {unitiess} {cmvhr} {hr) thr) {unitlass) {cm/event) ref ref ref Saturated  Unsaturated  ref
Dichlorpethane, 1,2- 0.5 0.0053 0.35 0.84 0.003 2.0E-2 D 0.0005 8 0.005 3 360 360 H
Benzeng* 0.5 0.021 0.26 0.63 0.013 7.3E-2 D 0.002 S 0.005 k] 720 720 H
Ethylbenzeng 0.5 0.074 0.39 1.3 0.14 2.7E-1 D 0.002 S 0.005 5 228 228 H
Toluens 0.5 0.045 0.32 0.77 0.054 1.8E-1 D 0.002 S 0.005 S 28 28 H
Xylene {mixed isomers) 0.5 0.08 0.39 1.4 0.16 2.9E-1 8] 0.005 S 0.005 S 360 360 H

* = Chemical with user-specified
Site Name: Former Lemaine Sal
Site Location: 630 29th Avent




RECA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

Input Parameter Surnmary

Site Name: Former Lemaine Sausage Factory

Completed By. Warren B. Chamberlain

Job ID: 70-97068.00

Site Laocation: 630 28th Avenue, Oakland, CA Date Complatad: 3-Jan-01 10F1
Exp P 0 ] R C. claliindustrial b General __ Construction {Units)
Adult O-Byrs} 11186 yrs) Chronie Constiue, A Source zone area 0.06+D NA {ft*2)
AT. Averaging ime far carcinogens (yr) 70 w Length of source-zone area parallel o wind 0.0E+D NA ()
AT, Averaging ime for non-carcinogens (yr} 30 25 1 W, Length of source-zone area paraliel to GW flow NA )
BwW Body weight (kg) 70 15 as 70 Uy Ambient air velocity in mixing zone 1.1E+1 (fifs)
ED Expasure duration (yr) 0 ] 16 25 1 Bair Air mixing zone height 6.0E+0 (ft}
T Averaging time for vapor flux {yr) ao 25 1 P, Areal particulate emission rate NA {giem*2/s)
EF Exposure frequency {days/yr) 350 250 180 Las Trickness of affected surface sails NA (ft}
EFg Expaosure frequency for dermal exposure 350 250
IRy Ingestion rate of water {Liday)} 2 1 Surface Soil Column Parameters . Vale . (Enits)
IR, Ingestion rate of soll [mg/day) 100 200 50 100 hewp  Capillary zone thickness T a0Ex (ft)
SA Skin surface area {demal) fcm*2} 5800 2023 5800 5800 hy Vadose zone thickness 308+ )
M Soil o skin adherence factor 1 Py Soil bulk density 1.3640 (g/em”3)
ETewm  Swimming exposure time {hrlevent) 3 Toe Fraction organic carbon 2.0E-2 {-}
EVoim  Swimming event frequency (eventsiyr) 12 1z 12 Ar Soil lolal porosity 5.0E-1 =)
R Water ingestion while swimeming (L'hr} 045 0.5 K. Verlical hydraulic conductivity A.0E+0 {miyr)
SAunir  Skin surface area for swimming {em*2) 23000 8100 k. Vapor permeability 1.0E-14 ! f"2)
Ry Ingestion rate of fish (kafyr) 0.025 Ly  Depih o groundwater B.0E+0 i (fty
Flnan Contamninated fish fraction (unidess) 1 L. Depth fo tap of affected sails NA ()
Lisa  Depth to base of affected soils NA (A}
[ te Exposure Pathways and Recep| On.sita Ofi-stta 1 Off-site 2 Laga  Thickness of affecled soils NA (i)
Groundwatar: pH Solligroundwater pH 7.0E+0 -)
Groungwater Ingestion Commercial  Commercial  Surf. Water yadose faupdation
Sail Leaching to Groundwater Ingestion None None Nene By Volumelric water content 0.49 04 012 =)
By Wolumetrc afr content 0.01 0.1 0.26 -}
Applicable Surface Watsr Exposure Routas:
Swimming No Building Farameters Rasldantial Caommercial (Unitsh
Fish Consumption Yes L, Building volume/area ratio 1.80E+1 (ft)
Aquatic Life Protection No Ay, Foundation area NA B.50E+3 {em*2)
Xea  Foundation perimeter NA 5.DDE+2 udl
Soll: ER Building air exchange rate NA 2.30E-4 (s)
Direct Ingestion and Dermat Contact None Len Foundation thickness NA 4.92E-1 (tt)
2. Depth to bottom of foundation slab i NA 4.92E-1 ]
Chridoor Air: n Foundation crack fraction H NA 1.00€-3 {-)
Particulales from Surface Soils None None None dP Indoor/outdeor ditferential pressure : NA C.00E+0 {gfermist2)
Volalilization from Sails None None MNone (X Convective air flow through slab NA C.DOE+D {fi*3/5)
Volatilization from Grountwater Commercial  Commercial Mone
Groundwater Parameters Value (Unkis)
Indoor Air: Sqw Groundwater mixing zone depth NA [f)
Volatilization from Subsurface Soils Mone NA NA Iy Net groundwater infiliration rate NA [cmiyr)
Volatlization from Groundwater Commercial NA NA Ugw  Groundwater Darcy velocity B.0E-2 {myr)
Vew  Groundwater seepage velocity 1.2E1 {miyr)
Racaptor Distance from Source Media Qn-gite .- Off-sits 1 Off~site 2 {Uinits) K Saturated hydraulic conductivity NA {myT)
Groungwater receptor a 330 1300 {f) i Groundwater gradient NA {-)
Soil leaching to groundwater receptor NA NA NA [{13] 8. Width of graundwater source zene 3.0E+1 {f)
Quidoor air inhalation receptor 0 330 NA {ft) By Depth of groundwater source zone 1.0E+1 {ft)
Ut Effective poresity in water-bearing unit NA &
Target Heakth Rixk Values Individual  Cumulative focsu  Fraction arganic carbon in water-bearing unit 2.0E-2 . =
TRy Target Risk {class A&B carcinogens) 4.0E-6 10E-5 pHiae  Groundwater pH T.0E+0 -
TR, Target Risk {class C carcinogens) 3.DE-5 Bindegradation considered? 1st Order
THQ Target Hazard Quotient [non-carcinogenic risk) 1.0E+0 1.0E+0
~Wodeling ORtions Transpoit Parameters Offalte 1 DH-sfie 2 Olf-alte 1 Ofsile 2 (Units)
RBCA tier Tier 2 Lateral Groundwater Transpart Sollleachingto GW |
Qutdoor air volatiization model Surface & subsurface models Gy Longitudinal dispersivity 3IE+ 1.3E+2 NA NA | {f)
Inxdoor air volatilization model Jahnson & Ettinger mode! Gy Transverse dispersivity 11E+1 4.3E+1 NA NA | {fty
Soil leaching model NA e Vertical dispersivity 1.7E+0 6.5E+0 NA NA ! {R)
Use soll atienuaticn model {(SAM) for Ipachate? NA Lataral Qwitdoor Alr Transport Soil to Dutdoor Airinhal, | GW b Outdaor Alr inhal,
Air dilution factor User-specified ADF oy Transverse dispersion coefficient NA NA NA NA i {ft)
Graundy dilution ion facter Domenico model wi biodeg. g Vertical dispersion coefficient NA NA NA NA | {1
ADF  Air dispersion factor NA NA 1.0E+0 WA | {-)
Surface Water Paramelers Dff-she 2 {Units)
NOTE: NA = Not applicatle [=1 Surface water flowrate D.03 (ft*3/s)
W Width of GW plume at 8W discharge 100 1]
By Thickness of GW plume at SW discharge 10 1ty
DF,.  Groundwaler-te-surface water dilution faclor 4 8E+3 {)




RBCA SITE ASSESSMENT

Site Name: Former Lemoine Saus:z Site Location: 830 28th Avenueg, Oakland, Cf Completed By: Warren B. Chamberlain

RBCA Tool Kit for Chemical Releases, Version 1.2

Tier 2 Domenico Groundwater Modeling Summary

Date Complated: 3-Jan-01

10F2

DOMENICO GROUNDWATER MODELING SUMMARY

|OFF-SITE GROUNDWATER EXPOSURE PATHWAYS ©

O (CHECKED IF, PATHWAY IS ACTIVE)

S0ILS ; LEACHING TO

Exposure Concentration

GROUNDWATER INGESTION 1} Source Medium 2) Steady-siate Exposure Concentration 3) POE Concentration Limit 4} Time to Reach POE Gonc. Limit
Groundwater: POE Cone. {mg/L) Groundwater: POE Cong. (mg/L) Canc. limit reached? {"W" if yes) ; Time (yr)

. Off-site 1 Off-site 2 Off-site 1 Off-site 2 Off-site 1 Oif-site 2

Soil Conc. {0 ft) 0/ (0 ft) (0 fty {0 ft) {0}

Constituents of Concern {mg/kg) None None Nene None None Nane
Dichloroethane, 1,2- NA, NA
Benzene* NA NA
Ethylbenzene NA NA
Toluene NA NA
Xylene (mixed isomers} NA NA

| NOTE:

POE = Point of exposure




RBCA Tool Kit far Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

Site Name: Former Lemoine Sausz Site Location: 630 28th Avenue, Oakland, C/ Completed By: Warren B. Chamberlain  Date Completed: 3-Jan-01
DOMENICO GROUNDWATER MODELING SUMMARY

Tier 2 Domenice Groundwater Modeling Summary

20F2

OFF-SITE GROUNDWATER EXPOSURE PATHWAYS - - B (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: INGESTION Exposura Concentration
1) Source Medium 2) Steady-state Exposure Concentration 3} POE Concentration Limit 4} Time ta Reach POE Conc. Limit
Groundwater: POE Conc. (mg/L) Groundwater: POE Conc. {(mgrL) Cone reaches limil? ("@” if yes) ; Time {yr)

Off-site 1 Off-site 2 Off-site 1 Off-site 2 Off-site 1 Off-site 2
Groundwater (330 ft} {1300 #) (330 ft} (1300 ft) (330 f) {1300 ft)

Constituents of Concern Conc. (rg/L) Commergial Surf. Water Commercial Surf. Water Commercial Surf, Water
Dichloroethane, 1,2- 6.0E-1 4.7E-75 2.6E-108 3.1E-3 6.3E+4 [m] MNA O NA
Benzene* 1.6E+1 3.1E-52 G.9E-107 2.9E-3 9.1E+3 ] NA O NA
Ethylbenzene 8.0E+0 8.0E-100 3.5E-107 1.0E+1 4.9E+8 ] NA [ NA
Toluene 2.0E+1 2.0E-99 8.7E-107 2.0E+1 1.4E+7 [m] NA ] NA
Xylene (mixed isomers) 7.0E+0 7.0E-100 3.0E-107 2.0E+2 9.8E+9 3] NA | NA

[ NOTE:

POE = Paint of exposure

e P

rax ¢y B j



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

10F7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
OUTDOOR AIR EXPOSURE PATHWAYS O (CHECKED IF PATHWAY IS ACTIVE)
SURFACE SOILS (0 - 0 ft):
VAPOR AND DUST INHALATION 1) Source Medium 2) NAF Value (m*3/kg) 3) Exposure Medium
Receptor Quidoor Air; POE Conc. (mg/mA3) (1)/ {2}
. Off-site 1 Qff-site 2 . Off-site 1 Off-site 2
Soil Cong. On-site (0} (330 ft) © ft) On-site {0 ) (330 ft) )
{mg/kq) Constructian Construction
Constituents of Concern None Worker None None None Worker None None
Dichloroethane, 1,2-
Benzene*
Ethylbenzene
Toluene
Xylene {mixed isomers)
|
[ NOTE: NAF = Natural attenuation factor  POE = Point of exposure i
Site Name: Former Lemoine Sausage Factory

Date Completed: 3-Jan-01
Site Location: 630 29th Avenue, Ozkland, CA Job 1D: 70-97066.00
Completed By: Warren B. Chamberain



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

20F7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
OUTDOOR AIR EXPOSURE PATHWAYS
SURFACE SOILS (D - 0 ft):
VAPOR AND DUST INHALATION {cont'd) 4) Exposure Multiplier 5) Average Inhaiation Exposure
(EFXEDY(ATx355) (unitiess) Concentration (mg/im?3) (3) X (4)
. Off-site 1 Off-site 2 . Dff-gite 1 Off-gite 2
Orr-site (0 ft) (330 #) @ On-site (0 ft) (330 ) © ft)
Canstruction Construction

Constituents of Concern None Worker Nane None None Worker None None

Dichloroethane, 1,2-

Benzene*

Ethylbenzene

Toluene

Xylene (mixed isomers)

* = Chemical with user-specified data

| NOTE: AT = Averaging t

ime (days)

EF = Exposure frequency (days/yr)

ED = Exposure duration (yr)

Site Name: Former Lemoine Sausage Factory
Site Location: 630 2¢th Avenue, Oazkland, CA
Completed By: Warren B. Chamberlain

Date Completed: 3-Jan-01
Job ID: 70-97066.00




RBCA Tool Kit for Chemicai Releases, Version 1.2

RBCA SITE ASSESSMENT

I0OF7
TIER2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
OUTDOOR AIR EXPOSURE PATHWAYS.: ... ' . .. [0 (CHECKED IF PATHWAY IS ACTIVE)
SUBSURFACE SOILS (3.2 -0 fi):
VAPQR INHALATION 1) Source Medium 2) NAF Value (m*akg) 3} Exposure Medium
Receptor Cutdear Air: POE Cone. {mgim*3) {1)/(2)
. Dff-site 1 COff-site 2 . Off-site 1 Off-site 2
Soil Conc. On-site (3 f) (330 ft (0 ft) On-site (0 ft) (330 ) (O )
(markg)

Constituents of Concern None None None None None None
Dichloroethane, 1,2-
Benzene*
Ethylbenzene
Toluene
Xylene (mixed isomers)

| NOTE: NAF = Natural attenuation factor  POE = Point of exposure |
Site Name: Former Lemoine Sausage Factory Date Completed: 3-Jan-01
Site Location: 630 28th Avenue, Oakland, CA Job ID: 70-97066.00

Completed By: Warren B. Chamberlain



RBCA Tool Kit for Chemical Releases, Version 1.2

REBCA SITE ASSESSMENT

4 0F 7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
|[ouTDOOR AIR EXPOSURE PATHWAYS |
SUBSURFACE SOILS {3.3 -0 ft):
VAPOR INHALATION {cont'd) 4) Exposure Multiplier 5) Average Inhalation Exposure
(EFXED)/{ATx365) (unitless) Concentration (mg/m»3) (3) X (4)
. Off-site 1 Off-sita 2 . Off-site 1 Off-site 2

COn-site (0 ft) (330 ft © ft) On-site (0 ft) (330 ft) (0 )

Constituents of Concern Ncne Nore None Neone None None

Dichloroethane, 1,2-

Benzene*

Ethylbenzene

Toluene

Xylene {mixed isomers)

i NOTE: AT = Averaging time (days) EF = Exposure frequency (days/yr) ED = Exposure duration (yr}

Site Name: Former Lemoine Sausage Factory
Site Location: 630 29th Avenue, Qakland, CA
Completed By: Warren B. Chamberlain

Date Completed: 3-Jan-01
Job ID: 70-87066.00



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

50F7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
QUTDOOR AIR EXPOSURE PATHWAYS B (CHECKED IF PATHWAY IS AGTIVE) "=
GROUNDWATER: VAPDR Exposure GConcentration
INHALATION 1} Source Medium 2} NAF Value (m*3/L) 3) Exposure Medium
Receptor Cutdoor Air; POE Conc. (mg/m*3) (1)/ (2}
. Off-site 1 Off-site 2 N Off-site 1 Off-site 2

Groungwater | OmSie (O (330 ft) (0 ft) On-site (0 f) (330 () ©f)
Constituents of Concern Conc. (mgit Commercial Commercial None Commercial Commercial None
Dichloroethane, 1,2- 6.0E-1 2.1E+6 2 1E+6 2.8E-7 2.8E-7
Benzene* 1.6E+1 1.8E+6 1.8E+6 9.1E-6 9.1E-6
Ethylbenzene 8.0E+0 2.1E+6 21E+G 3.7E-6 3.7E-6
Toluene 2.0E+1 1.8E+6 1.8E+6 1.1E-5 1.1E-5
Xylene (mixed isomers) 7.0E+0 2.0E+6 2.0E+5 3.5E-6 3.5E-6

| NQTE:

NAF = Natural attenuation factor

POE = Point of exposure

Site Name: Former Lemoine Sausage Factory
Site Location; 630 29th Avenue, Oakland, CA
Completed By: Warren B. Chamberlain

Date Completed: 3-Jan-01
Job ID: 70-97066.00




RBCA Todol Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

86 OF 7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
OUTDOOR AIR EXPOSURE PATHWAYS |
GROUNDWATER; VAPOR
INHALATION {cont'd) 4) Exposure Multiplier 5) Average Inhalation Exposure
(EFXED)/{ATX365} (unitiess) Concentration {mg/im*3) (3) X {4}
) Off-site 1 Dff-site 2 . Off-site 1 Off-site 2

COn-sita (0 ft) (330 ft) 0 ft) On-site (0 ) (330 i) ©f)
Constituents of Concern Commercial Commercial Nane Commercial Cormmercial None
Dichloroethane, 1,2- 2.4E-1 2 4E-1 7.0E-8 7.0E-8
Benzene* 2.4E-1 2.4E-1 2.2E-6 2.2E-6
Ethylbenzene 6.8E-1 6.8E-1 2.6E-6 2.6E-6
Toluene 6.8E-1 6.8E-1 7 .BE-6 7.6E-6
Xylene {mixed isomers) 6.8E-1 6.8E-1 2.4E-6 2.4E-6

| NOTE: AT = Averaging time (days} EF = Exposure frequency (days/yr) ED = Exposure duration (yr)

Site Name: Former Lemoine Sausage Factory
Site Location; 630 29th Avenue, Qakland, CA
Completed By: Warren 8. Chamberlain

Date Completed: 3-Jan-01

Job ID: 70-97066.00




. RBCA Tool Kit for Chemical Releases, Version 1.2
RBCA SiTE ASSESSMENT
7OF7
TIER2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS

TOTAL PATHWAY EXPOSURE (mg/mA3)

{Sum average expsosure concentrations

from soil and groundwater roufes.)
. Off-site 1 Off-site: 2
On-site (0 ft) (330 ) (0 1)
c reial Construction c rcial N

Constituents of Concern ommarct Worker ommercla one
Dichlorgethane, 1,2- 7.0E-8 7.0E-8
Benzene* 2.2E-B 2.2E-6
Ethylbenzene 2.6E-6 2.6E-6
Toluene 7.6E-6 7.6E-6
Xylene (mixed isomers) 24E-6 24AE-6
I |
Site Name: Former Lemgine Sausage Factory Date Completed: 3-Jan-01
Site Location; 630 29th Avenue, Qakland, CA Job 1D: 70-97066.00

Completed By: Warren B, Chamberlain



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

1 OF 10
TIER 2 PATHWAY RISK CALCULATION
OQUTDOOR AIR EXPOSURE PATHWAYS M (CHECKED IF PATHWAYS ARE ACTIVE} -
CARCINOGENIC RISK
(1) EPA {2) Total Carcinogenic (3) Inhalation (4) Individual COC Risk
Carcinogenic Exposure (mg/m*3) Unit Risk {2) x (3) x 1000
Classification ) Off-site 1 Off-site 2 Factor ) Off-sita 1 Off-site 2
Onrsite (0 ) (330 ) (© ft) (bgIm*3)-1 On-site (O ) (330 ft) 1)
Constituents of Concern Commercial COS\?;:::?OH Commercial None Commercial Co,?;;;‘(':rm" Commercial None
Dichloroethane, 1,2- B2 7.0E-8 7.0E-8 2.6E-5 1.8E-9 1.8E-9
Benzene* A 2.2E-B 2.2E-6 8.3E-6 1.8BE-8 1.8E-8
Ethylbenzene D
Toluene D
Xylene (mixed isomers) D
Total Pathway Carcinogenic Risk= | 2.0E-8 | | 2.0E-8 | |

Site Name: Former Lemoine Sausage Factory
Site Location: 630 29th Avenue, Qakland, CA

Completed By: Warren B. Chamberlain
Date Completed: 3-Jan-01

Job ID: 70-97066.00




RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

20F 10
TIER 2 PATHWAY RISK CALCULATION
OUTDOOR AIR EXPOSURE PATHWAYS R B (CHECKED IF PATHWAYS ARE ACTIVE)
TOXIC EFFECTS
(5) Total Toxicant (6) Inhzlation (7) Individual COC
Exposure (mg/m*3) Reference Hazard Quotient (5)/ ()
. Off-site 1 Off-site 2 Cone. (mg/m~3} ) Off-sito 1 Off-site 2
On-site {0 ft) {330 1) (0 ft) On-site (0 ) {330 ft) (0 ft)
Constituents of Concarn Commercial Co&?;xgtrion Commercial None Commercial Cocvs;rr:gt;on Commercial None
Dichloroethane, 1,2- 1.9E-7 1.9E-7 1.0E-2 1.9E-5 ! 1.9E-5
Benzeng* 6.2E-6 6.2E-6 6.0E-3 1.0E-3 1.0E-3
Ethylbenzene J 2.6E-8 2.6E-8 1.0E+0 2BE-6 | 2.6E-6
Toluene 7.6E-6 7.6E-6 4 0E-1 1.9E-5 1.8E-5
Xylene {mixed isomers) 24E-6 2.4E-6 7.0E+0 34E-7 3.4E-7
Total Pathway Hazard index= [ 11E-3 | BEEEE ]

Site Name: Forrmer Lemoine Sausage Factory Completed By: Warren B. Chamberlain Job 1D 70-97066.00

Site Location: 630 28th Avenue, Oakland, CA Date Completed: 3-Jan-01



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

7 OF 10
TIER 2 PATHWAY RISK CALCULATION
GROUNDWATER EXPOSURE PATHWAYS B’ (CHECKED IF PATHWAYS ARE ACTIVE)
_ CARCINOGENIC RISK
(1) EPA (2) Maximum Carcinogenic (3) Oral {4) Individual COC

Carcinogenic Intake Rate (mgkg/day) Slope Factor Risk 2) x (3}

Classification O(rc'lft';e Off-site 1 Off-site 2 (mgh-dayy1 0('(‘)"::;9 Off-site 1 Off-site 2
Constityents of Concern Commaercial Commercial Surf Water Commercial Commaercial Surf. Water
Dichloroethane, 1,2- B2 2.1E-3 1.7E-77 9.1E-2 1.9E-4 1.5E-78
Benzene® A 5.6E-2 1.1E-54 1.0E-1 5.6E-3 1.1E-55
Ethylbenzene D
Toluene D
Xylene (mixed isomers) D

Total Pathway Carcinogenic Risk= | 5.8E-3 | 1.1E-55 | |

Site Name: Former Lemoine Sausage Factory
Site Location: 630 29th Avenue, Oakland, CA

Completed By: Warren B, Chamberlain

Date Completed; 3-Jan-01
Job 1D: 70-97066.00




RBCA Tool Kit for Chemical Releases, Version 1.2

REBCA SITE ASSESSMENT

8 OF 10
TIER 2 PATHWAY RISK CALCULATION
GROUNDWATER EXFOSURE PATHWAYS B (CHEGKED IF PATHWAYS ARE ACTIVE) |
TOXIC EFFECTS
(5) Maximum Toxicant {6) Oral (7) Individual COC
Intake Rate imgikg/day) Reference Hazard Quotient (5)/ (6}
c;‘;’f:;e Off-site 1 Off-site 2 (ngﬂ:)gs,':ay) 0(3'::;9 Off-site 1 Off-shte 2
Constituents of Concern Commercial Commercial Surf. Water Commarsial Commercial Surf. Water
Dichloroethane, 1,2-
Benzene* 1.8E-1 3.1E-54 3.0E-3 5.2E+1 1.0E-51
Ethylbenzene 7.8E-2 7.8E-102 1.0E-1 7 .8E-1 7.8E-101
Toluehe 2.0E-1 2.0e-101 2.0E-1 9.8E-1 9.8E-101
Xylene (mixed isomers) 6.8E-2 6.9E-102 2.0E+0D 3.4E-2 3.4E-102
Total Pathway Hazard Index = | 5.4E+1 | 1.0E-58 | |

Site Name: Former Lemoine Sausage Factory
Sile Location: 630 25th Avenue, Oakland, CA
Completed By: Warran B. Chamberlain

Date Completed: 3-Jan-01
Job ID: 70-97066.00




RBCA Teol Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

10F8

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

ISURFACE WATER EXPOSURE PATHWAYS

[J" {CHECKED IF PATHWAY:IS ACTIVE)

S0ILS : LEACHING TO GROUNDWATER/!

DISCHARGE TO SURFACE WATER / DERMAL

1) Source Medium

2) NAF Value (Likg)

3) Exposure Medium

CONTACT & INGESTION VIA SWIMMING Receptor Surface Water. POE Cone. {mg/L) (1¥(2}
Soif Conge. Off-site 2 (0 ft) Dff-site 2 (0 ft)
Constltuents of Concern {mg/kg) MNong None

Dichloroethane, 1,2-

Benzeng*

Ethylbenzene

Toluene

Xylene (mixed isomers)

[ NOTE:

NAF = Natural attenuation factor

POE = Point of exposure

Site Name: Former Lemoine Sausage Factory
Site Location: 630 29th Avenue, Oakland, CA
Completed By: Warren B. Chamberlain

Date Completed: 3-Jan-01
Job ID; 70-97066.00




RECA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

20F8
TIER2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
[SURFACE WATER EXPOSURE PATHWAYS
SOILS : LEACHING TO GROUNDWATER/
DISCHARGE TO SURFACE WATER / DERMAL 4) Exposure Muitiplier 5) Average Daily Intake Rate
CONTACGT & INGESTION VIA SWIMMING (cont'd) [IRXET+SAZ EVXEDWBWHAT} (Likg/day) (mgikgtday) (3} x ()
Off-site 2 {0 Tty Off-site 2 {0 ft)
Constituents of Concern None None
Dichloroethane, 1,2-
Benzene”
Ethylbenzene
Toluene
Xylene {mixed isomers)
AT = Averaging time (days) ED = Exposure duratian {yr) EV = Event frequency {yr*-1) SA = Bkin exposure area (cm*2/day)
BW = Body waight (kq) ET = Exposure time (hr) IR = Ingastion rate (L/hry Z = Water/skin dermal adsorp. factor (cm)
Site Name: Former Lemoine Sausage Factory Completed By: Warren B. Chamberlain  Job 1D: 70-97066.00

Site Location: 630 20th Avenue, Oakland, CA Date Completed: 3-Jan-01



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT .

10F3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
INDOOR AIR EXPOSURE PATHWAYS ' [ {CHECKED IF PATHWAY IS ACTIVE)
SOILS : VAPOR
INTRUSION INTO ON-SITE BUILDINGS 1) Source Medium 2) NAF Vatue (m3/kg) 3) Exposure Medium 4) Exposure Multiplier 5) Average Inhalation Exposure
Receptor Indoar Air. POE Conc. (mg/m*3} {1)/(2) (EFXED)/(ATx365) (unilless) Concentration {mgim*3) (3) X (4}
Constituents of Concern Sail Conc. (mgfkg) Nong Nons Neana None
Dichloroethaneg, 1,2-
Benzene*
Ethylbenzene
Toluene
Xylene {mixed isomers)
* = Chemical with user-specified data

| NOTE: AT = Averaging time {days) EF = Exposure frequency (days/yr)  ED = Exposure duration {yr) NAF = Natural attenuation factor POE = Paint of exposure |
Site Name: Farmer Lemoine Sausage Factory Date Completed: 3-Jan-01

Site Location: 630 28th Avenue, Oakland, CA Job D 70-97066.00

Completed By: Warren B, Chamberlain




RBCA Toal Kit far Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

20F3
TIER 2 EXPQOSURE CONCENTRATION AND INTAKE CALCULATION

INDOOR AIR EXPOSURE PATHWAYS B (CHECKED IF PATHWAY IS ACTIVE)
GROUNDWATER: VAPOR INTRUSION Exposure Concentration
INTO ON-SITE BUILDINGS 1) Saurce Medium 2) NAF Value {m*3iL) 3) Exposure Medium 4} Exposure Multiplier 5) Average Inhalation Exposure

Receptor Indoer Al POE Conc. (mg/m*3) (1)7(2) {EFXEDY{ATX365) (unilless) Concentration (mg/m~3) (3) X (4)
Constituents of Concern Groundwater Conc. (mgi) Commercial Commercial Commercial Commercial
Dichloroethane, 1,2- 6.0E-1 9.3E+3 6.4E-5 2.4E-1 1.6E-5
Benzene* 1.6E+1 4.9E+3 3.3E-3 24E-1 8.0E-4
Ethylbenzene 8.0E+0 5.5E+3 1.5E-3 6.8E-1 1.0E-3
Toluene 2.0E+1 4 9E+3 4.1E-3 6.8E-1 2.8E-3
Xylene {mixed isomers) 7.0E+D S5.4E+3 1.3E-3 6.8E-1 9.0E-4

| NOTE: AT = Averaging time {days)  EF = Expasura frequency (daysfyr)

ED = Exposure duration (yr)

NAF = Natural attenuation factor

POE = Point of exposura

Site Name: Former Lemaoine Sausage Factory
Site Location: 830 29th Avenue, Oakland, CA
Completed By: Warren B. Chamberlain

Date Completed: 3-Jan-01
Job ID: 70-97066.00



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

30F3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

[INDOOR AIR EXPOSURE PATHWAYS N - |

TOTAL PATHWAY EXPOSURE (mg/m*3)

(Sum average expsosure concenirations
from soif and groundwater routes.)

Constituents of Concern Commercial
Dichloroethane, 1,2- 1.6E-5
Benzene* 8.0E-4
Ethylbenzene 1.0E-3
Toluene 2.8E-3
Xylene (mixed isomers) 9.0E-4

Site Name: Farmer Lemoine Sausage Factory Date Completed: 3-Jan-01
Site Location: 630 29th Avenue, Oakland, CA Job ID: 70-57066.00
Completed By: Warren B. Chamberlain



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

30F 10
TIER 2 PATHWAY RISK CALCULATION
INDOOR AIR EXPOSURE PATHWAYS - . . | | {CHECKED IF PATHWAYS ARE ACTI\EIE)
CARCINOGENIC RISK
(1) EPA (2) Tota! Carcinogenic (3) Inhaiation {4) Individual COC
Carcinogenic Exposure fmg/m*3) Unit Risk Factor Risk (2) x (3} x 1000
Constituents of Concern Classification Commercial (Hg/mA3p-1 Commercial
Dichloroethane, 1,2- B2 1.6E-5 2.6E-5 4.1E-7
Benzene* A 8.0E-4 8.3E-6 6.6E-8
Ethylbenzene D
Toluene D
Xylene (mixed isomers) D
Total Pathway Carcinogenic Risk = | 7.0E-6 |
Site Name: Former Lemaine Sausage Factory Date Completed: 3-Jan-01
Site Location: 630 29th Avenue, Cakland, CA Job 1D: 70-97066.00

Completed By: Warren B. Chamberain



RBCA Tool! Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

4 OF 10
TIER 2 PATHWAY RISK CALCULATION
[iINDOOR AIR EXPOSURE PATHWAYS M (CHECKED IF PATHWAYS ARE ACTIVE) . i7" |
TOXIC EFFECTS

{5} Total Toxicant (8} Inhalation {7) Individual COC

Expasure (mg/m*3) Reference Concentration Hazard Quotient (s)/ (6)
Constituents of Concern Commercial Mmg/m*3) Commercial
Dichloroethane, 1,2- 4.4E.5 1.0E-2 4.4E-3
Benzene* 2.2E-3 6.0E-3 3.8E-1
Ethylbenzene 1.0E-3 1.0E+0 1.0E-3
Toluene 2,8E-3 4.0E-1 7.0E-3
Xvlene (mixed isomers) 9.0E-4 7.0E+Q 1.3E-4

Total Pathway Hazard Index = | 3.9E-1 ]

Site Name: Former Lemoine Sausage Factory Date Completed: 3-Jan-01
Site Location: 630 20th Avenue, Qakland, CA Job ID: 70-97066.00

Completed By: Warren B. Chamberlain



RBCA Toal Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

10F§
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
GROUNDWATER EXPOS{/RE PATHWAYS . ) . [J (CHECKED IF PATHWAY IS ACTIVE) i
S0ILS : LEACHING TO
GROUNDWATER INGESTION 1) Source Medium 2) NAF Value (L'kg) 3) Exposure Medium
Receptor Groundwater: POE Cone. {mgil) (1)42)
Cn-site Off-site 1 Off-site 2 On-site Off-site 1 Off-site 2

Soil Cone. (0f) {0 ft) (0 f) of) {oft) (0 fty
Constituents of Concern {mg/kg) None Naone Nong None None None
Dichloroethane, 1,2-
Benzene*
Ethylbenzene
Toluene
Xylene {mixed isomers)
* = Chemical with user-specified data

| NOTE: NAF = Natural attenuation factor  POE = Point of exposure
Site Name: Former Lemoine Sausage Factory Date Completed: 3-Jan-01
Site Location: 630 29th Avenue, Oakland, CA Job ID: 70-97066.00

Completed By: Warren B. Chamberlain




RBCA Toal Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

20F5
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
GROUNDWATER EXPOSURE PATHWAYS I
SOILS : LEACHING TO
GROUNDWATER INGESTION {cont'd) 4) Exposure Multiplier 5) Average Daily Intake Rate
[IRXEFXEDYW{BYWXATY (Lig-day) (mglkgiday) (3} x (4)
On-site Off-site 1 Off-site 2 On-site Off-site 1 Off-site 2

{0 ft} (0 ft) (G fty of) (0 ft) (O ft)

Constituents of Concern None Mone None Mone None None

Dichloroethane, 1,2-

Benzene*

Ethylbenzene

Toluene

Xylene {mixed isomers)

* = Chemical with user-specified data

NOTE:

AT = Averaging time {days}
BW = Body weight (kg)

ED = Exposure duration (yr)
EF = Exposure frequency (days/yr)

IR = Ingestion rate {mg/day)

Site Name: Former Lemoine Sausage Factory
Site Location: 630 29th Avenue, Oakland, CA

Completed By: Warren B. Chamberlain
Date Completed: 3-Jan-01

Job ID: 70-97066.00




RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

30F5
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
GROUNDWATER EXPOSURE PATHWAYS R - N (CHECKED JE PATHWAY IS ACTIVE) |
GROUNDWATER: INGESTION
1) Source Medium 2) NAF Value (unilless) 3) Exposure Medium
Receptor Groundwater: POE Cang. (mgiL} (1)42)
QOn-site Off-site 1 Off-site 2 On-site Off-site 1 Off-site 2

Groundwater (0 ft) {330 ) (1300 £ (0 ) (330 1) {1300 ft)
Constituents of Concern Conc. {mgi) Commercial Commercial Surf. Water Commercial Commercial Surf. Water
Dichloroethane, 1,2- 6.0E-1 1.0E+0 1.3E+74 6.0E-1 4.7E-75
Benzene* 1.6E+1 1.0E+0 5.1E+52 1.6E+1 3.1E-52
Ethylbenzene 8.0E+0 1.0E+0 1.0E+100 8.0E+0 8.0E-100
Toluene 2.0E+1 1.0E+0 1.0E+100 2.0E+1 2.0E-99
Xylene (mixed isomers) 7.0E+0 1.0E+0 1.0E+100 7.0E+0 7.0E-100
| NOTE: NAF = Matural attenuation factor  POE = Point of exposure ]
Site Name: Former Lemoine Sausage Factory Date Completed: 3-Jan-01
Site Location: 630 29th Avenue, Oakland, CA Jab ID: 70-97066.00

Completed By: Warren B. Chamberlain



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

40F5
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
IGROUNDWATER EXPOSURE PATHWAYS - |
GROUNDWATER INGESTION {cont'd)
4) Expasure Multiplier 5) Average Daily Intake Rate
(IRXEFXEDY(BWzAT) (L/kg/day) {makg/day) (3) x (4)
DOn-site: Off-site 1 Off-site 2 On-site Off-gite 1 Off-site 2
{0 ft} (330 ft) {1300 ft} (0 ft) (330 1) {1300 ft)

Constituents of Concern Commercial Commercial Surf. Water Commercial Commercial Surf. Water
Dichloroethane, 1,2- 3.5E-3 3.5E-3 2.1E-3 1.7E-77
Benzene" 3.5E-3 3.5E-3 5.6E-2 1.1E-54
Ethylbenzene 9.8E-3 9.8E-3 7.8E-2 7.8E-102
Toluene 9.8E-3 9.BE-3 2.0E-1 2.0E-101
Xylene {mixed isomers) 9.8E-3 9.8E-3 6.8E-2 6.9E-102

* = Chemical with usaer-specified data

NOTE:

AT = Averaging time (days)
BW = Body weight {(kg}

EC = Exposure duration (yr)
EF = Exposure frequency (daysiyr}

IR = Ingestion rate {mg/day)

Site Name: Former Lemoine Sausage Factory
Site Losation: 630 29th Avenue, Cakland, CA

Completed By: Warren B. Chamberlain
Date Completed: 3-Jan-01

Job ID: 70-97066.00



RBCA Toal Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

S0F5
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
GROUNDWATER EXPOSURE PATHWAYS
MAXIMUM PATHWAY INTAKE {mg/kg/day}
(Maximum intake of active pathways
soil feaching & groundwater routes.)
O(gfl';e Oft-site 1 Off-site 2
Constituents of Concern Commercial Commercial Surf. Water
Dichlaroethane, 1,2- 2.1E-3 1.7E-77
Benzene* 5.6E-2 1.1E-54
Ethylbenzene 7.8E-2 7.8E-102
Toluene 2.0E-1 2.0E-101
Xylene (mixed isomers) 6.8E-2 6.9E-102
* = Chemical with user-specified data
[ ]
Site Name: Former Lemoine Sausage Factory Date Completed: 3-Jan-01
) Site Location: 630 29th Avenue, Oakland, CA Joh ID: 70-97066.00

Completed By: Warren B. Chamberlain



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

J0OF &
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

{SURFACE WATER EXPOSURE PATHWAYS O {CHECKED IF PATHWAY IS ACTIVE) |
S0ILS : LEACHING TO GROUNDWATER/ Exposure Concantration

DISCHARGE TO SURFACE WATER! 1) Source Medium 2) NAF Value (Likg) 3) Exposure Medium

FISH CONSUMPTION Receptor Surface Water: POE Cong. (mg/L) (1¥(2)

Sqil Cene. Off-site 2 (0 ) Off-site 2 (0 ft)

Constituents of Concern {mgrkg) MNaone None
Dichloroethane, 1,2-

Benzene*

Ethylbenzene

Toluene

Xylene (mixed isomers)

| NOTE: NAF = Natural attenuation faster  POE = Point of exposure ]
Site Name; Former Lemoine Sausage Factory Date Comnpleted: 3-Jan-01
Site Location: 830 29th Avenue, Oakland, CA Job ID: 70-97066.00

Completed By: Warren B. Chambarlain



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

40OF 8
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
SURFACE WATER EXPOSURE PATHWAYS I
SO0ILS : LEACHING TO GROUNDWATER/
DISCHARGE TO SURFACE WATER/ 4} Exposure Multiplier 5) Average Daily Intake Rate
FISH CONSUMPTION (contd) (IRxFIxBCFXEDW(BWHRAT) (L/kgiday) mgrkgiday) (33 (4)
Off-site 2 (0 f) Off-site 2 (0 ft)

Constituents of Concern None None
Dichloroethane, 1,2-
Benzene*
Ethylbenzene
Toluene
Xylene (mixed isomears)

AT = Averaging time (days} BDF = Biocenc, Factor (-) FlL = Affected fish fraction (-}

BW = Body weight {kg} ED = Exposure duration {yr) IR = [ngestion rate (kg/yr)

Site Name: Former Lemoine Sausage Factory Compieted By: Warren B. Chamberlain -~ Job 1D: 70-97066.00
Site Location: 630 28th Avenue, Oakland, CA Date Completed: 3-Jan-01



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

50F8
TIER2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
|SURFACE WATER EXPOSURE PATHWAYS 0 (CHECKEDIF PATHWAY IS ACTIVE)
GROUNDWATER: DISCHARGE TO SURFACE
WATER / DERMAL CONTACT & INGESTION 1) Source Medium 2) NAF Value {unitless) 3) Exposure Medium
VIA SWIMMING Receptar Surface Waler: POE Conc. (mgiL) (1¥(2)
Groundwater Off-site 2 (13C0 ft) Off-site 2 (1300 ft)
Constituents of Concern Conc. (mgiL} None Nona
Dichloroethane, 1.2- 6.0E-1
Benzeng* 1.6E+1
Ethylbenzene 8.0E+(]
Toluene 2.0E+1
Xylene (mixed isomers) 7.0E+0

( NOTE:

NAF = Natural attenuation factor  PQE = Point of expasure ]

Site Name: Former Lemoine Sausage Factory
Site Location: 830 28th Avenue, Qakland, CA
Completed By: Warren B. Chamberlzin

Date Completed; 3-Jan-01
Job ID: 70-87066,00




RBCA Tool Kit for Chemica! Releases, Version 1.2

RBCA SITE ASSESSMENT

G0F8

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

SURFACE WATER EXPOSURE PATHWAYS

GROUNDWATER: DISCHARGE TC SURFACE

WATER / DERMAL CONTACT & INGESTION

43 Exposure Multiplier 5) Average Daily Intake Rate

VIA SWIMMING {cont'd) [[IRRET +5AxZIMEVXEDF(BWRAT) (Likgiday) (mgikg/day) (3)x (4)
Off-site 2 (1300 f) Off-site 2 (1300 #)

Constituents of Concern None None

Dichloroethane, 1,2-

Benzene*

Ethylbenzene

Toluene

Xylene (mixed isomers)

AT = Avaraging time (days) ED = Exposure duration (yr) EV = Event fraquency (yr"-1} SA = Bkin exposure area (cm"2/day}

BW = Body weight (kg} ET = Exposure time (hr) IR = Ingestion rate {L/nr)

Z = Water/skin dermal adsorp. factor {cm)

Site Name: Former Lemoine Sausage Factory  Completed By: Warren B. Chamberiain Job ID: 70-57066.00
Site Location: 630 20th Avenue, Oakland, CA  Date Completed: 3-Jan-01



RBCA Toal Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

70F 8

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

B (CHECKED IF PATHWAY. IS ACTIVE)

GROUNDWATER: DISCHARGE TQ SURFACE

WATER { FISH CONSUMPTION 1) Source Medium 2) NAF Value (unilless} 3} Exposure Medium
Receptor Surface Water: POE Conc. (mg/L} (1¥(2)
Groundwater Off-site 2 (1300 ft) Off-gita 2 (1300 ft)

Constituents of Concern Congc. {mg/lL) MNaona None
Dichloroethane, 1,2- 6.0E-1 4.8E+103 1.2E-104
Benzeng” 1.6E+1 4.8E+103 3.3E-103
Ethylbenzene B.OE+0 4.8E+103 1.7E-103

Toluene 2.0E+1 4.8E+103 4.2E-103

Xylene {mixed isomers) 7.0E+0 4. 8E+103 1.5E-103

[ NOTE:

NAF = Natural attenuation factor

POE = Paint of exposure

Site Name: Former Lemoine Sausage Faclory
Site Location: 630 29th Avenue, Oakland, CA
Completed By: Warren B. Charnberlain

Date Completed: 3-Jan-01
Job iD: 70-97066.00




REBCA Toal Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

80F8
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
SURFACE WATER EXPOSURE PATHWAYS
GROUNDWATER: DISCHARGE TD SURFACE MAXIMUM PATHWAY INTAKE (mg/kg/day)
WATER / FISH CONSUMPTION {cont'd) 4) Exposure Multiplier 5) Average Daily Intake Rate [Maximum Intake of active pathways
(IRxFIXBGFXEDN(BWXAT) {L/kg/day) {mg/kgiday) (3)x {4) soll leaching & groundwater routes.}
Qff-site 2 (1200 ft) Off-site 2 (1300 ft) Off-site 2

Constituents of Concern None Nane None
Dichloroethane, 1,2- 8.4E-7 1.0E-110 1.0E-110
Benzeneg* 5.3E-6 1.8E-108 1.8E-108
Ethylbenzene 9.8E-7 1.6E-108 1.6E-109
Toluene 6.8E-5 2.9E-107 2.9E-107
Xyleng {mixed isomers) 9.BE-7 1.4E-109 1.4E-109

AT = Averaging time (days) BDF = Bioconcentration factor (-} FI = Affected fish fraction {-}

BW = Bady weight (kg} ED = Exposure duration (yr) IR = Ingestion rate (kg/yr)
Site Name; Former Lemoine Sausage Factory Completed By: Warren B. Chamberlair Job ID: 70-97066.00

Site Location: 830 29th Avenue, Oakland, CA Date Completed: 3-Jan-01



RECA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

2 0F 10

TIER 2 PATHWAY RISK CALCULATION

ISURFACE WATER EXPOSURE PATHWAYS

M (CHECKED IF PATHWAYS ARE ACTIVE)

CARCINOGENIC RISK

(1} EPA (2) Maximum Carcinogenic Intake Rate {mg/kg/day) {3) Slope Factor (4} Individual COC Risk

Carcinogenic (a} via Ingestion (b} via Dermal Contact (mgrkaidayy-1 (2a)x({3a) + (2b)x(3b)

Classification Off-site 2 {a) Oral (b) Dermal Dif-sile 2
Constituents of Concern None None
Dichloroethane, 1,2- B2 1.0E-110 9.1E-2 9.1E-2 9.5E-112
Benzene* A 1.8E-108 1.0E-1 1.0E-1 1.8E-109
Ethylbenzene 8]
Toluene D
Xyleng (mixed isomers) D

" No darmal slope factor available--oral slope factor used.
Total Pathway Carcinogenic Risk= | 1.8E-109 |

Site Name: Former Lemoine Sausage Factory
Site Location: 630 29th Avenue, Qakland, CA

Completed By: Warren B. Chamberiain

Date Completed: 3-Jan-01
Job ID: 70-97066.00



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

10 OF 10

TIER 2 PATHWAY RISK CALCULATION

SURFACE WATER EXPOSURE PATHWAYS

_ M _(CHECKED JF PATHWAYS ARE ACTIVE)

TOXIC EFFECTS

(5) Maximum Toxicant Intake Rate tmg/giday) (6) Reference Dose (7) Individual COC Hazard
{a) via Ingestion (b) via Dermal Contact {mgrkg/day} Cluotient (5ay(6a) + (5by(Eb)
Off-site 2 (&) Oral {b) Dermal Off-site 2
Constituents of Concern None Nona
Dichloroethane, 1,2-
Benzeng* 4.1E-108 3.0E-3 3.0E-3* 1.4E-105
Ethylbenzene 1.6E-109 1.0E-1 9.7E-2 1.6E-108
Toluene 2.9E-107 2.0E-1 1.6E-1 1.4E-106
Xylene (mixed isomers) 1.4E-108 2.0E+0 1.8E+0 7.1E-110
* Mo dermal reference dose available--cral reference dose used. —
Total Pathway Hazard Index = | 1.5E-105 |

Site Name: Former Lemoine Sausage Factory
Site Location: 630 25th Avenue, Oakland, CA
Completed By: Warren B. Chamberiain

Date Completed: 3-Jan-01
Jobk 10 70-97066.00




RBCA Tool Kit for Chemical Releases, Version 1.2

RECA SITE ASSESSMENT
Site Name: Former Lermcine Sausage Factory

Completed By: Warren B. Chamberlain

Baseline Risk Summary-All Pathways

Site Location: 630 29th Avenue, Oakland, CA Date Completed: 3-Jan-01 1of1
TIER 2 BASELINE RISK SUMMARY TABLE
BASELINE CARCINOGENIC RISK BASELINE TOXIC EFFECTS
Individual COC Risk Cumulative COC Risk Risk Hazard Quotient Hazard Index Toxicity
EXPOSURE | Maximum Target Totai Target Limit(s) Maximum | Applicable Total Applicable Limit(s})
PATHWAY Value Risk Value Risk Exceeded? Value Limit Value Limit Exceeded?
OUTDOOR AlR EXPQSURE PATHWAYS L .' - I
Complete: 1.8E-8 1.0E-6 2.0E-8 1.0E-5 O 1.0E-3 1.0E+0 1.1E-3 1.0E+0 O
INDOOR AIR EXPOSURE PATHWAYS
Complete: 6.6E-6 1.0E-6 7.0E-6 1.0E-5 o 3.8E-1 1.0E+0 3.9E-1 1.0E+0 [
SOl EXPOSURE PATHWAYS ]
Complete: NA NA NA NA ] NA NA NA NA L'.l
GROUNDWATER EXPOSURE PATHWAYS _ o
Complete: 5.6E-3 1.0E-6 5.8E-3 1.0E-5 o 5.2E+1 1.0E+0 5.4E+1 1.0E+0 |
SURFACE WATER EXPOSURE PATHWAYS L o _
Complete: | 1.8E-109 1.0E-6 1.8E-109 1.0E-5 ] 14E-105 | 1.0E+0 | 1.5E-105 | 1.0E+0 d
[cRITICAL EXPOSURE PATHWAY (Maximum Va'lil.fl;efs From Complete Pathways) i
5.6E-3 1.0E-6 5.8E-3 1.0E-5 u 5.2E+1 1.0E+0 5.4E+1 1.0E+0 u
Groundwater Groundwater Groundwater Groundwater




l RBCA Tool Kit for Chemical Releases, Version 1.2
Site Mame: Former Lemoine Sausage Factory Completed By: Warren B. Chamberlain Job ID: 70-97066.00
Site Location: 630 29th Avenue, Qakland, CA Date Completed: 3-Jan-01 Tofé
l Constituent: Dichloroethane, 1,2- CAS No.: 107-06-2
Site-Speclfic Target Level (SSTL) Concentrations Chemical Parameters
On-site Off-site1 Off-site2 Units Value Reference
Groundwater Ingestion ’ L Physical Properties I
l Receptor Type / Distance ()} Commercial / ¢ Commercial / 330 | Surf. Water/ 1300 MW (g/mol) 9.9E+1 4
SSTLgw THQ = 1e+0 NC NC NC Sal (ma/L} 8TE+3 5
{mg/L) TR =1e-6 3.1E-3 >8.7E+3 NC Pyap (mmHg) B.OE+% 4
I Soil Leaching to Groundwater ingestion Hatm {atm-m*/mol} 1.2E-3 4
Receptor Type / Distance {ft) None Nane None pKy (loglmol/mal) - -
SSTL, THQ = 1e+0 NA NA NA pKy {log[mal/mal]) - -
(mg/kg) TR =16 NA NA NA log(ee)  (logflikgl) 1.8E+0 4
l Surface Soil Ingestion and Dermal Contact Dai (cm’fsec) 1.0E-1 4
Receptor Type / Distance {ft) None No Off-site Receptors Duat (cmfsec) 9.9E-6 4
S8TL,, THQ = 1e+0 NA Toxicity Data
l (mg/ka) TR= 1e-8 NA Wi of Evd. B2
Outdoor Air Inhalation SF, {1/[mgfkg/dayl) 9.1E-2 R
Receptor Type / Distance {fi)] Commercial/ 0 " Commerdial / 330 Mone SFy {1/[mg/kgiday]) 9.1E-2 T
RBEL,; THQ = 1e+0 1.5E+1 1.56-2 NA URF; {(1/[ug/my 26E-5 R
l {ugim®) TR = 1¢-6 1.6E-1 1.6E-4 NA RfD, {mg/kg/day} - -
Soil Volatilizatlon/Particulates to Outdoor Air Inhalation RfDy4 {mog/kg/day) - -
Recepter Type / Distance (ft) None Nane None RIC, {mg/m®) 1.0E-2 R
S5TL, THQ = 1e+0 NA MNA NA Dermal Exposure Parameters
. (mg/kg) TR=1e-6 NA, NA NA RAF, {mg/ma) 5.0E-1 D
Groundwater Volafilization to Qutdoor Air Inhalation Kg {em/hir) 5.3E-3
Receptor Type / Distance {ff)] Commercial / 0 Commercial / 330 None tauy (hrfevent) 3.5E-1
l SSTLgw THQ = 1e+0 »8.7E+3 >8.7E+3 NA et {hr} 8.4E-1
(mgiL) TR =1e-6 3.3E+2 3.3E+2 NA B ) i 3.0E-3
Indoor Air Inhalation Regulatory Standards
Receptor Type / Distance {(ff)] Commercial / 0 No Off-site Receptors MCL (mg/L) : 5.0E-3 i *
l RBEL,, THQ = 1e+0 1.5E+1 TWA {mg/m”} f 4.0E+0 © NICSH
(kgm’)  TR=1e6 1.6E-1 AQL (mglL) : ; .
Soil Volatilization to Indoor Air Inhalation L Miscellaneous Parameters
l Receptor Type / Distance {ft) None No Off-site Receptors ADL,,, {mg/L) 5.0E4 3
S5TL, THQ = 1e+0 NA ADL, {ma’kg) 5.0E-3 ‘ s
(mghg)  TR=1e6 NA Lyz.sat {d) . 3BE*2 | H
Groundwater Volatllization to Indcor Air Inhalation L2 yunsat (d) \ 3.6E+2 H
. Receptor Type / Distanca {fi)] Commergial /1 0 No Off-site Receptors * MCL ref = 52 FR 25690 {08 Jul 87)
SSTLgyw THQ = 1e+0 1.4E+2
(mg/L) TR = 1e-6 15640 Units Value
Derived Parameters
l Units Residential Commaercial Construction H ({L-wat/L-air) 4.9E-2
Cross-Media Transfer Factors ) Keow (L-watkg-sail} 6.9E-1
VFe (kg-soiliL-air) NA NA NA Ceat (mg/ky-soil) 1.3E+4
l VFeamn {kg-saqil/L-air) NA NA NA Coatuan {ug/m®-air} 4.3E+5
VF pamb {L-wat/L-air) NA 47E-7 MA Deis (cmiisec) 2.3E-4
VFeesp (kg-sail/L-air) NA NA NA De.orc (cm’fsec) 6.1E-3
VFeso {L-wal/L-air) NA 1.1E4 NA Detrcan (cm?rsec) 7.4E-5
I LF {kg-soil/L-wat) NA NA Detus {cm“/sec) 1.1E4
Reat =} 5.0E+0
Units On-Site Qff-Sitet Off-Site2 Runsat (-} 4. 8E+0
l Lateral Transport Factors ) - z {cm/event) 2.0E-2
DAFgw ) 1.0E+0 1,3E+74 1.0E+100
DAFsigw =) NA NA NA
l Notes: 1) NA = Not applicable; NC = Not calculated.
2) Definitions and references presented on page 6 of 6.




RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT Chemical-Specific Tier 2 Cleanup Summary

Site Name: Former Lemoine Sausage Factory Completed By: Warren B. Chamberlain Job 1D: 70-97066.00
Site Location: 630 29th Avenue, Oakland, CA Date Completed: 3-Jan-01 2of6
Constituent: Benzene* CAS No.: 71-43-2
Site-Specific Target Lovel (S5TL) Concentrations Chemical Parameters
On-site Off-site1 Off-site2 ' Units Value Reference
- Groundwater Ingestion -..» . _ AT Physical Properties . - .
Receplor Type / Distance (ft)) Commercial / 0 Commercial / 330 | Surf. Water / 1300 Mw {g/mol) 7.8E+1 PS
SSTLw THQ = 1e+0 3.1E-1 >1.8E+3 NC Sol (mgiL) 1.8E+3 PS
(mglL) TR = te-6 29E-3 >1,8E+3 NC Prap {mmHg) $.5E+1 ! 2]
- Soil Leaching i Groundwater Ingestion - e e Hagm (atm-m"/meol) 56E3 | PS
Receptor Type / Distance (ft) None None None pK, (log[mol/mol]) - -
SSTL, THQ = 1e+0 NA NA NA pKy (log[mol/mol]} - f -
(mg/kg) TR = 1e-6 NA NA NA log{Kye) (log[L/kgh 1.8E+0 PS
Surfice Soil Ingestion and Dermal Contact I - Do tem/sec) 88E2 | PS
Receptor Type / Distance (ft} None No Off-site Receptors Dt (cm?fsec) 9.8E-6 PS
SSTLy THQ = 1e+0 NA Toxlelty Data
(mgrkg) TR = 1e-6 NA Wi of Evd. A
Qutdoor Air Inhalation » SF, {1/[mg/kg/day]) 1.0E-1
Receptor Type / Distance {ft)] Commercial / 0 : Commercial / 330 Naone SFy (1/[mg/kaiday]) 1.0E-1 0
RBELy; THQ = 1e+0 8.7E+0 8.7E-3 NA URF; (Mug/m®)) 8.3E-6 P5
(ug/m’) TR = 1e-6 4 9E-1 ' 4.9E-4 NA RID, (ma/kg/day} 3.0E-3 R
Soil Volatilization/Particulates fo Quidoor Air Inhalation RD4 (mgrkgiday) - -
Receptor Type / Distance (ft) None | None None RfC; (mgfma) 6.0E-3 R
55T, THG = 1e+0 NA MNA ; NA Dermal Exposure Parameters
{mg/kg) TR=1e-6 NA NA i NA RAF, {mg/mg) 5.0E-1 D
Groundwater Volatilization to Qutdoor Air Inhalation Ky {cm/hr) 21E-2
Receptor Type / Distance (ft)| Commercial / 0 Commercial / 330 Mone tauy (hr/event) : 2.6E-1
SSTLow THQ = 18+0 5 >1.8E+3 >1.8E+3 NA tot (hr) ' 6.3E-1
(mafL} TR = 1e-6 . 8.7E+2 87E+2 NA B {-) 1.3E-2
Indoor Air Inhalation Regulatory Standards
Receplor Typs / Distance (ft))  Commercial / 0 No Off-site Receptors MCL (mgiL) 5.0E-3 *
RBEL,,  THQ=1e+d 8.7E+0 TWA {mg/m™) 3.3E+0 -
{pgim®)  TR=1e8 4.9E-1 AQL (ma/L) - -
Soil Volatilization to Indoor Air liihalation ) Miscelfaneous Parameters
Receptor Type / Distance {ft) None No Off-site Receptors ADLgy {mg/L) 2.0E-3 s
88TL, THQ = 1e+0 NA ADL, {mg/kg) 5.0E-3 5
{mg/kg) TR = 1e-6 NA bizsat (d} 7.2E+2 H
Groundwater Volatilization to indoor Alr Inhalation btz unsat (d) 7.2E+2 H
Receptor Type / Distance (ff}l  Commercial / 0 No Off-site Receptors * MCL ref = 52 FR 25690
SSTLgyw THQ = 1e+0 4.3E+1
(mglL) TR=1e6 24E+0 Units Value
Derived Parameters = : L
Units Residential Commercial Construction H (L-wat/L-air) ! 2.3E-1
Cross-Media Transfer Factors I ' - ' Kow (L-wattkg-soil} 6.7E-1
VF (kg-soil/L-air) NA NA NA Caat (mg/kg-soil) 2BE+3
VF gams (ka-soillL-air) NA NA NA Caatvap (pg/m>-air} 4.0E+5
VFamy  (L-watiL-air) NA 57E7 NA Dens {emfsec) 1.7E4
VFesp (kg-soil/L-air) i NA NA NA Demork {cm’fsec) 6.9E-3
VFesp (L-wat/L-air} i NA 20E4 NA Detrcan {emisec) 1.6E-5
LF {kg-soilL-wat) | NA, NA Dettws {cmsec) 2.9E-5
Reat ) S1E+D
Units On-Site Off-Site1 Ofi-Site2 Runsat {-) 4.9E+0
Lateral Transport Factors " ; : S F4 {cm/event) 7.3E-2
DAFgw 8] 1.0E+0 5.1E+52 1.0E+100
DAFs/gw ) NA NA NA

Notes: 1) NA = Not applicable; NC = Not calculated.
2) Definitions and references presented on page 6 of 5.
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Site Name: Former Lemoine Sausage Factory

RBCA SITE ASSESSMENT Chemical-Specific Tier 2 Cleanup Summary

Completed By: Warren B. Chamberlain

Job 10: 70-97066.00

Notes: 1) NA = Not applicable; NC = Not calculated.
2) Definitions and references presented on page 6 of 6.

Site Location: 630 29th Avenue, Oakland, CA Date Completed: 3-Jan-01 3of6
' Constituent: Ethylbenzene CAS No.: 100-41-4
Site-Specific Target Level (SSTL)} Concentrations Chemical Parameters
On-site Off-site Off-site2 Units Value Reference
Groundwater Ingestion ' ) C Physical Properties
l Receptor Type / Distance {ft)] Commercial / 0 Commercial / 330 | Surf. Water / 1300 MW {g/moh) 1.1E+2 PS
SSTlLgw THQ = 1e+0 1.0E+1 NC NC Sol {mgiL) 1.7E+2 PS
{mg/L) TR = 1e-6 NG NC NC Py {mmHg) 1.0E+1 PS
l Soif Leaching fo Groundwater ingestion Hatm {atm-m>mol} 7.9E-3 PS
Receptor Type / Distance {ft) None None None P, {legfmol/mal]) - -
SSTL, THQ = 1e+0 NA NA NA pKy (Jog[mol/mol]) - -
(mg/kg) TR = 1e-6 NA NA NA log(Kee)  (loglLikg]) 2.6E+0 PS
l Surface Solf Ingestion and Dermal Contact D {cmfsec) 7.5E-2 PS
Receptar Type / Distance {ft) None No Off-site Receptors E Dy {cm?/sec) 7.8E-6 PS
S8Tle THQ = 1e+0 MA Taxicity Data
l imgkg) TR =1e6 NA Wt of Evd, D
Qutdoor Air Inhalation SF, {1/[mg/kgiday]) - -
Receptar Type / Distance {ft)}] Commercial/0 - Commercial / 330 Nohe SFy (1/[mg/kg/day]) - -
REEL THQ = 1e+0 1.5E+3 1.5E+0 NA URF; (lpg/m?y - -
l (ng/m’) TR = 1e-6 NC NC NA RfD, {mg/kg/day) 1.0E-1 PS
Soil Volatilization/Particulates to Outdoor Air Inhalatlon RIDg4 imarkg/day) 9.7E-2 X
Receptor Type ! Distance {ft) None None None RIC, {mg!ma) 1.0E+0 PS
S5TL, THG = 18+0 NA i NA, NA, Dermal Exposure Paramelers
' Mgk} TR=1e-6 NA NA : NA RAF, {mafmg) ! 5.0E-1 D
Groundwater Volatilization fo Quidoor Air Inhalation Ko {cm/hr) X 7.4E-2
Receptor Type / Distance (ft)| Commercial / 0 Commercial / 330 Mone tauy (hrievent) 3.9E-1
l SSTLogy THQ = 1e+0 >1.7E+2 >1.7E+2 NA i (hr) 1.3E+0
(mgil}) TR =1e-6 NC NC MA B ) 1.4E-1
Indoor Alr Inhalation ' Regulatory Standards
Receptor Type / Distance (ft)| Commercial /0 Ng Off-site Receptors MCL (mgiL) 7.0E-1 *
' RBELg THQ = 1e+0 1.5E+3 TWA (mg/m®) 4.4E+2 PS
{pgm®) TR = 16-6 NC AQL {mgiL) - -
Soil Volatilization to Indoor Air Inhalation. R Miscellaneous Parameters
l Receptor Type / Distance (ft) None Mo Off-site Receptors ADL gy (mg/L) 2.0E-3 S
85TL, THQ = 1e+0 NA ADL, (mgikg) 50E-3 5
{mg/kg) TR = 1e-6 NA bz gar (d) 2.3E+2 H
Groundwater Volatilization to Indoor Alr Inhalation Yz unsat (d} 2.3E+2 H
l Receptor Type / Distance (ft)] Commercial / 0 Na Cff-site Receptors * MCL ref = 56 FR 3526 (30 Jan 91)
S8TL,w THQ = 1¢+0 >1.7E+2
{mg/L} TR = 16-6 NC Uniits Value
Derived Parameters .
l Units Residential Commercial Construction H ({L-wat/L-air} 3.2E-1
Cross-Media Transfer Factors Kew {L-watfkg-suil) 1.3E-1
VFes (kg-soil/L-air) NA NA NA Ceat (mg/kg-soil) 1.3E+3
l VFams {kg-soil/L-air) NA NA NA Coatvap {ngim®-ain) 5.8E+4
VFwamb (L-wat/L-air) NA 47E-7 NA Ders (em’/sec) 1.4E-4
VFeoen (kg-soil/L-air) NA NA NA Dt ork {cm?/sec) 5.9E-3
VFywesp (L-wat/L-air) NA 1.8E4 _ NA Detcan {cm?isec) 9.0E-6
l LF (kg-soil-wat) NA NA Detrws {cm/sec) 1.7E5
Ry {-) 2.6E+1
Units On-Site Off-Site1 Off-Site2 Runsat ) 2.8E+1
' Lateral Transport Factors z {cmlevent) 2.7E-1
DAFgw ) 1.0E+0 1.0E+100 1.0E+100
DAFs/gw {-) NA NA NA
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l Constituent: Toluene CAS No.: 108-88-3
Site-Specific Target Level (S3STL) Concentrations Chemical Parameters
On-site Oft-sitet Off-site2 Units Value Reference
" Groundwater Ingestion p o - Physical Progeriles R :
I Receptor Type / Distance (ft}) Commercial / 0 . Commercial / 330 | Surf. Water / 1300 MW {g/mol) 8.2E+1 5
S5TLgw THQ = 1e+0 2.0E+1 NC NC Sol {mg/L) 5.2E+2 20
{mgiL) TR = 1e-6 NC ‘ - NC NG Pyan (mmHg) 3.0E+1 4
l Sail Leaching to Groundwater Ingestion Hazen {atm-m*mol) 6.3E-3 A
Recaptor Type / Distance (ft) None None None pKy {logfmol/mol]) - -
SSTL, THQ = 1e+0 NA : NA NA Ky {leg[mol/mol]) - -
(mg/kg} TR =1e-5 NA ! NA NA log(Kee)  (log[l/kg]d 2.1E+0 A
l Surface Soil Ingestion and Dermal Contact . . .. Dair {cmPIsec) 8.5E-2 A
Receptor Type / Distance (ft) None MNo Off-site Receptors D.at {cmlsec) 9.4E-6 A
58Tl THQ = 1e+0 NA Toxicity Data
' (malkg)  TR=1e6 NA Wt of Evd. D
Outdaor Air Inhalation i . SF, {1/[magfkgiday]) - -
Receptor Type / Distance ()] Commercial / 0 Commercial / 330 None SFy {1/ [mog/kg/day]) - -
RBEL,; THG = 1e+0 5.8E+2 5.8E-1 NA URF, {11’[].|g;'m3]} - -
. (ugrm?®) TR = 12-6 NC NC NA R, {malkg/day) 2.0E-1 AR
Soif Volatilization/Particulates to Outdoor Air Inhalation RDq4 {mg/kgiday) ! 1.6E-1 : >
Receptar Type / Distance (ft) MNone None Naong RIC; (mg!ma} : 4.0E-1 ' AR
S8TL, THQ = 1e+0 NA MNa NA Dermal Exposure Paramelers
l (mglkg)  TR=1e6 NA NA : NA RAF, (mg/mg) 5.0E-1 D
Groundwater Volatilization to Qutdoor Air Inhalation K, {cm/hn) 45E-2
Receptor Type / Distance (ft)| Commaercial / O Commercial / 330 Nanga tauy (hrievent) : 3.2E41
. SSTLgw THOQ = 1e+0 >52E+2 »5.2E+2 NA ten {hn) 77E-1
{mg/L) TR =106 NC NC NA B () 54E-2
Indoor Air Inhalation . Regulatory Standards
] Receptor Type / Distance {ft)| Commercial / Q MNe Off-site Receptors MCL (mgil) 1.0E+0 *
I RBEL,, THQ = 1e+0 5.8E+2 TWA (mg/m®) 1.5E+2 ACGIH
(em”  TR=1e6 NC AQL (ML) - -
Soil Volatllization to Indoor Air inhalation Miscellaneous Parameters
l Receptor Type / Distance ({ft) None Mo Cff-site Receptars ADLg, (mg/L} 2.0E-3 1
S§TL, THGQ = 1e+0 NA ADL, (makg} 5.0E-3 8
{mg'kg) TR =166 NA tiz.sat (d) 2.8E+1 H
Groundwater Volatilization fo Indoor Air Inhalation {422, unisat (d) 2.8E+1 H
' Receptor Type / Distance (ft)] Commercial / 0 No Off-site Receptors * MCL ref = 56 FR 3526 (30 Jan 91}
85Tl  THQG = tesd I >53E+2
(mgiL) TR=1e6 : NG Units Value
Derived Parameters’
. Units Residential Commoercial Construction H (L-wat/L-air} 2.6E1
' Gross-Media Transfer Factors Kew (L-wat/kg-sail) 3.3E1
VFss (kg-soil/L-air) NA NA NA Ceat (mg/kg-soil) 1.6E+3
l VFsamb (kg-soilA_-air) NA NA NA Coatwse {ugim®-air) 1.5E45
VFyamt {L-wat/L-air) NA i 55E-7 NA Ders {cm?isec) ; 1.7E-4
VF sesp (kg-soilt_-air) NA . NA NA Dot orc {cm/sec) ; 6.6E-3
VFyess (L-wat/L-air} NA ; 20E-4 NA Datrcsp {cm?/sec) 14E5
I LF (kg-soiliL-wat) NA NA Defms {cm“/sec) 25E5
Raat &} 1.0E+1
Units On-Site Off-Site1 Off-Site2 Runsa ) 1.0E+1
l Laleral Transport Faclors o o z {cm/event) 1.6E-1
DAFgw ) 10E+0 1.0E+100 1.0E+100
DAFs/gw =) NA NA NA
l MNotes: 1} NA = Not applicable; NC = Not calculated.
2) Definitions and references presented on page 6 of 6.
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Site Location: 630 29th Avenue, Qakland, CA Date Completed: 3-Jan-01 50fé
. Constituent: Xylene (mixed isomers) CAS No.: 1330-20-7
Site-Specific Target Level (SSTL) Concentrations Chemical Parameters
On-site Off-sited COf-gite2 Units Valye Reference
Groundwater Ingestion ' B . _Physical Properties
l Receptor Type / Distance (ff}) Commercial / 0 Commercial / 330 | Surf. Water / 1300 Mw {g/mok) 1.1E+2 5
SSTLgy THQ = 1e+0 >2,0E+2 NG NG Sal {mg/L) 2.0E+2 5
{mgiL) TR = 186 NG [ NC NC Pyap {mmHg) 7.0E+0 4
l Soil Leaching to Groundwater Ingestion - Hater {atm-m™/mal} 7.0E-3 A
Receptor Type ! Distance {ft) None | None None pK, {log[mol/mal}) - -
S55TL, THQ = 1e+0 NA I NA MNA piy {legmol/mal]) - -
{ma/kg) TR = 188 NA i NA NA 1og(Kee) (log[Lrkgy 24E+D A
l Surface Soil Ingestion and.Dermal Contact Deir {cmifsec) 7.2E-2 A
Receptar Type / Distance (ft} None No Off-site Receptors Dyyat (cmz.fsec} 8.5E-6 A
SS8TLs THQ =1e+0 NA Toxicity Data
. (mgkg)  TR=1e6 NA : Wtof Evd. D
Qutdoor Air Inhalation SF, (1/[mg/kg/day]) - -
Receptor Type / Distance (ft}| Commercial /0 . Commercial / 330 None SFy {1[mg/kgiday]) - -
RBELy  THQ=1e+d 1.0E+4 : 1.0E+1 NA URF; (Vlpg/m®]) - -
l (ng/m”) TR=1e-6 NG NC NA RfD, {ma/kg/day) 2.0E+0 AR
Soil Volatilization/Particulates to Qutdgor Alr Inhalation Ry {mg/kgiday} 1.8E+0 TX
Recepter Type / Distance (ft) None . Nane None RIC; {mg/m®) 7.0E+0 A
S8TL, THQ = 1e+0 NA NA NA Dermal Exposure Parameters
l (rng/kg} TR = 1e-6 NA. NA NA RAF, (mg/mg} 5.0E-1 D
Groundwater Valafilization to Outdoor Air Inhalation Ko {cmibr) 8.0E-2
Receptar Type / Distance (ff)]| Commercial / 0 Commercial / 330 None tauy {hr/event) 3.9E-1
l 58Ty THQ = 1e+D »2.0E+2 ; »2.0E+2 NA it {hr) 1 4E+Q
(mgiL) TR = 1e-B NG ! NC NA B ) 1.6E-1
Indoar Air Inhalation ) Regulatory Standards
Receptor Type / Distance (ff)] Commercial / 0 No Off-site Receptors MCL {mg/L) 1.0E+1 -
. RBEL; THQ = 1e+0 1.0E+4 TWA {mg/m®) 43E+2 ACGIH
wgm’)  TR=1e-8 NG AGL {mg/L) ; -
Soil Volatilization to Indoor Air Inhalation Miscellaneous Parameters
l Receptor Type / Distance (ft) None No Off-site Receptors ADL,,, {mg/L) 5.0E-3 S
SSTL, THQ = 1e+0 MNA ADL, {mgikg) 5.0E-3 s
(mg/kg} TR =186 A iz sat () 3.6E+2 H
Groundwater Volatilfzation to Indoor Air Inhalation . tiz unsan (d) 3.6E+2 H
l Receptor Type / Distance (f)] Commercial / 0 No Off-site Receplors * MCL ref = 56 FR 3528 (30 Jan 91)
SETLw THQ = 1e+0 >2.0E+2
(mg/L) TR = 1e6 NC . Units Value
- Derived Parameters - -
' Units Residential Commercial Construction H (L-wat/L-air) 2.9E-1
Cross-Media Transfer Factors Kew (L-wat/kg-soil) 2.0E-1
VFes (kg-sailfL-air} NA NA NA Coat (mg/kg-soil) 1.0E+3
' VFeamb (kg-soil/L-air} NA NA MA Coatran (pg/m®-air) 4.0E+4
VF wamb {L.-wab/L-air) NA 5.0E-7 NA Ders (cm?isec) 1.4E-4
VFenep (kg-sail/L-air] NA NA NA Deferk (cm/sec) 5.6E-3
VE pesp {L-wal/L_-air) NA 1.9E-4 NA Datrcas (cmPlsec) 11E-5
l LF {kg-soil/L-wat) NA NA Dettus {cm“/sec) 2.0E-5
Reat -} 1.8E+1
Units On-Site Off-Site1 Off-Site? Ruosat =} 1.7E+1
I Lateral Transport Factors . z {cm/evant} 2.9E-1
CAFgw ) 1.0E+0 1.0E+100 ‘ 1.0E+100
DAFs/gw ) NA NA ; NA
l Motes: 1) NA = Not applicable; NC = Not calculated.
2) Definitions and references presented on page 6 of 6.




RBCA SITE ASSESSMENT

RBCA Tool Kit for Chemical Releases, Version 1.2

Site Name: Former Lemoine Sausage Factory
Site Location: 630 29th Avenue, Qakland, CA

Chemical-Specific Tier 2 Cleanup Summary

Completed By; Warren B, Chamberlain
Date Completed: 3-Jan-01 6of6

Definitions

Chemical Parameter Referonces

Site-Specific Target Level Concentrations

SSTLgw
85TLs
RBELair
THQ
TR

Site-specific target level for groundwater {mg/L}
Site-specific target level for soil {rng/kg)
Risk-based expasure limit for air {pgima3)
Target hazard quotient

Targel risk

PS . Standard Provisional Guide for Risk-Based Corective Action, ASTM PS5 104-S6.

A Emergerncy Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites,
D , Dermal EXpasure Assessment. Principles ans, s

Cross-Media Transfor Factors

H  Howard, Handbook of Envirenmental Cegradation Rates, Lewis Publishers, Chelsea, MI, 1989

R EPAReglon Il Kisk Based Concentration Table, EFA Region 3, March 7, 1995,

VF,,
VF st
VFam
VF sap
VF e
LF

Vaolatilization factor, surface soil to outdoor air (kg-soit/L-air}
Valatilization factor, subsurface soil 10 outdoor air (kg-seiliL-air)
Volatizatien factor, groundwater to outdoor air (L-wat/L-air)
Volatilizaticn facter, subsurface soil 1o indaor air (kg-soil/L-air)
Volatilization factor, groundwater to indoor air {L-wat/L-air)
Leaching factor, soil to groundwater (kg-soil/L-wat)

S USEPA, Test Metheds for Evaluating Solid Wasle, SW-846, Third Edition, OSWER, November 1986,

T TPH Criteria Working Group, 1996,
TX TNRCCRisk-Based Cormecive AcHon for Leaklng Shrage Tank Sies, Janary 1994

E) based on Kow from {2) and DiToro, D. M., 1885:"A Parlicle Inleraction Maodel of Reversibla Qrganic
Chemical Sorplion”, Chemasphere, 14(10), 1505-1538. legiKoc) = 0.00028 + 0.983 log{Kow)

Cross-Media Transfer Faclors

4 1Y) X THazar z5ie Trealment, Storage, and Disposal Faciliies
0AQPS, A Emission Models, (EPA-450/3-87-026).

DAF,, Ditutian-atienuation factor, groundwater (-}

DAF ygu Diluticn-attenuation factor, soil leaching to groundwater (-) 5 Verschueren, Karel, 1983: Handbook of Environmenial data on organic Chemicals, Second Ed., {Van
nastrand Reinhold Company Inc., New Yaork), 1SBN: 0-442-28602-6.

Physlcal Propertles 8 SICTEE dMuSTity uSing The melhod o Fuller, Sereter, an WIS o [9].

MW Molecular weight [g/mol) 7 Calculated diffusivity using the methad of Hayduk and Laudie and the reference from (9},

Sol Aqueous salubility limit {mg/t) g Calculated using Kenaga ang Goring Kow/solubility regression equation reference () and Kow data

Pm, Vapor pressure {mmHg) from (2}, log(S., mg/l) = -0.922 log{Kow) + 4.184

Ham Henry's Law constant {atm-m™mol) Uk o

ke ISBN -D-07-039175-0.

pK, Acid ionization constant {lcg{molfimol])

pKy Base ipnizalion constant (log(mol/mol]) {0  Calcuiated from {PwPatm)/{solubilityfmol wij.

Kec Qrganic carben/Water partition coeffiecient (Lkg) 11  Back calculated from sclubliity, Mote (8) and (2).

Kg SoitWater distribution ceeffient {Lrkg) 12 Adnch Chemical Calaisg, T99T.

D, Molecutar diffusion coaffient in air {cm*/sec) 13 Caleulated using Modified Walson Carrelation from (9) and narmal bailing paint.

D, Molecular diffusion coeffient in water fcmsec) 14  YSEPA, 1979 Water Relaled Environmentat Fate of 129 Priority Pollutants, Vol.1, USEPA,
OWQPS (EPA-4404-79-020a)

Toxicity Data 15 The Agrochemicals Handbook, (The Royal Sotiely of Chenmistry, The University, Notanghant,

England), ISBN 0-85186-406-6.

Wt of Evd.  Weight of evidence ngland), &

SF, Qral slope factor for carcinogens (1/[ma/kg/day)) 15  Vaper pressure specified at elevated temperalure, adjustmenis to 25G using methods presented by

SFa Dermal slope factor for carcinogens {1/[mg/ka/day]) @)

URF; Inhalation unit risk facer for carcinogens (1 ug/m™)} {7 vwauchope, RO, T. M. Bofier, A. G, Hornsby, P. W. M. Augustin Beckers, and .7, Bor, T992:
SCEMRSICES Peslicide Properties Database for Environmental Decision Making™, Reviews of

RiD, Oral reference dose (mg/kg/day) Enwironmental Contamination and Toxicology, vol 123, 1-155.

RID, Dermal reference dose (mg/kg/day)

RIC; Inhalation reference concenlration {mafm?)

18  Farm Chemicals Handbook 81, C. Sine, ed.. {Meister Publishing Company. Willoughby, Chio}.
19 Struclure an omenclalure Searc Y 51 , (Y EMSon /. K HECEITH " .

Dermal Exposura Parameters

20  From Syracuse Research Corporation Calculated Value from pochem-pegems, 1988, ref no. 255435
in Enirofate database, Accession na. 105543,

23 NIOSH, 1990: Pockel Guide to Chamical Hazards, (U. 5. Dept. of Heslth & Human Services, Pubiic
Health Service, Centers for Disease Control, Nationa! Inslitute for Occupational Safety and Health).

RAF, Dermal relalive absorption factor (mg/mg)
Ke Dermal permeability coeff. (cm/r)
lauy Lag lime for dermal exposure (hrigvent)
| - Critical exposure time (hr}
B Relative contribution of permeability coeft. {-)
Regulatory Standards ™~ ] L
MCL Maximum contaminant ievel for drinking water protection (mg/L)
TWA Time-weighted average workplace air crilerion (mg/m®)
AQL Aquatic life protection criterion {mg/L}

24  Buchter, B. etal., 1989: Correlation of Greundiich Kd and N retention Parameters with Soils and
Elements, Soil Science, 148, 370-379.

25 USEFA, 185 Air7Superiund National Technical Guidance Stady series: Esumatan of Air Impacts 1or
Themmal Desorption Units Used at Superfund Sites, US Envi-ciimental Proteclion Agency, Office of
Air Quality Planning and Standards, EPA-451/R-93-003,

26 NTIS Accession No. PES3-215630, April 1893

Miscellaneocus Parameters

27 Based on sall 5oIubImES N Tame 3120, K. H. Perry and D. W, Green, " Penys Chemical
Engineering Handbook® Sixth Edition, {(McGraw-Hill, New York), 1973.

ls Desk Reference™, Lewis Publishers, Chelsea,

ADL,, Analytical detection limit in groundwater {mg/L) 28  Basedon salt solubilities in Table of Physical Constarts for Inorganic Compounds, Weast, R. C.,
ADL, Analytical detection (imit in sail (mkg) CRC Handbook of Chemistry ant Physics, B7th edition, (CRC Press, Inc., Boca Raton), 1987,
tyzem Half life, saturated zone {d)
142 unsat Half life, unsaturated zane (d) 29 :?r;lgg‘r;ery and Welkom, "Groundwater Ch
Derived Parameters - 30 USEPA, 1996: Soil Screening Guidance: Technical Background Doc., (EPA/S4W/R-85/128)
H Dimensionless Henry's Law contant {L-wat/L-air)
Kew Soil to pore-water partiticning factor (L-watkg-sail) a1 TNRCG Risk Reduction Rule Impiementation, July 23, 1988. (update 1o Reference "TX")
Coa Saturaled residual conc. in vadose zone soils {mg/kg-soil) 32  USEPA, Method 8270C, Revision 3, “Semivolatile Organic C
Coavap Saturated concentration in vapors (mg/m3-air)
Dyra Effective diffusion coeff. in vadose zone scils (crméfsec) 33 4G CFR131.36, July 1, 1887
Do Effective diffusion coeff. in foundation eracks (cm*/sec) 34  40CFR 341.23, July 1, 1987
Dafrcag Effective diffusion coeff. in capibary zone (cm®sec) 15  USEPA, Manual for the Cerfification of Laberatories Analyzing Drirking Water, EPA 815-8-97-001,
Daroen Effective diffusian coeff., water table to ground surface (emser) March 1997
Rex Relardation factor, saturated zone (-) 36  Galoulated using Chiou at al. equatian reperted in (9); 5 (pmeliL) from {15)
Rineal Relardation factor, unsaturated zone {-} 37  Calculated using Chiou et al. equation reportad in (9); S (umal'L} from {23).
z Water lo skin dermal absorption faclor (cmiavent) 39  Calcuiated using Chicu et al. equation reported in (9%, S (umaliL} from {4).

by GC/MS*, December 1995.




RBCA SITE ASSESSMENT

Site Name: Former Lemaine Sausage Factory

SHe Location: 830 20th Avenue, Qakland, CA

RBCA Tool Kit for Chemical Releases, Version 1.2

Completed By: Warren B. Chamberlain
Date Completed: 3-Jan-01

Job ID: 70-97066.00

10F1

GROUNDWATER SSTL VALUES

Target Risk {Class A & B) 1.0E-6
Target Risk {Class C) 1.0E-5
Target Hazard Quotient 1.0E+0

Groundwater DAF Optien: Domenica - First Order
(One-directional vert, dispersion)

SSTL Results For Complate Exposure Pathwa

vs ("X" if Complete)

X Groundwater Ingestion / X J GW Vel. to X Groundwater Volatilization Required CRF
Discharge to Surface Water Indoor Air to Qutdoor Air Applicable 83TL q
Representative On-site Off-site 1 Off-site 2 On-site Cn-sile Off-site 1 Off-site 2 SSTL Exceeded ?

CONSTITUENTS OF CONCERN Concentration (D ) (330 1) (1300 ft) (0 (c 1) (330 f) (G ) Gnly if *yes"
CAS No. Name (mg/L) Commercial Commercial Surf. Waler Commercial Commerciat Cormmercial Nane {mg/L} "m" if yas left
107-06-2 Dichloroethane, 1,2- 8.0E-1 3.1E-3 >8.7E+3 »>87E+3 1.5E+0 3.3E+2 3.3E+2 MA 3.1E-3 L 1.9E+2
71-43-2 Benzene* 1.6E+1 2.9E-3 >1.8E+3 | >1.8E+3 2.4E+0 B.7E+2 8.7E+2 NA 2.9E-3 n 5.6E+3
100-41-4 Ethylbenzene 8.0E+0 1.0E+1 >1.7E4+2 >1 7E+2 >1.7E+2 >1.7E+2 >1.7E+2 NA 1.0E+1 O <1
108-88-3  |Toluene 2.0E+1 2.0E+1 >5.2E42 | >B2E+2 >5.2E+2 >5.0E+2 >5.2E+2 NA 2.0E+1 =] <1
1330-20-7 | Xylens (mixed isomers} 7.0E+0 >2.0E+2 | >2.0E+2 | >2.0E+2 >2.0E+2 >2.0E+2 >2.0E+2 NA >2.0E+2 O NA

* = Chemical with user-specified data

">" indicates risk-based target concentration greater than constituent solubility value.

NA = Not applicable.

NC = Not calculated.




RBCA Tool Kit far Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT Cumulative Risk Worksheet

Site Name: Former Lemoine Sausage Factory Completed By: Warren B. Chamberlain Job ID: 70-97066.00
Site Location: 630 29th Avenue, Oakland, CA Date Completed: 3-Jan-01 10F 3

CUMULATIVE RISK WORKSHEET

CONSTITUENTS OF CONCERN Representative Concentration Propossd CRF Resultant Target Concentration
Soil Groundwater Sail Groundwater

CAS No. Name (mg/kg) {ma/L) Soil GW {mg'kg) {mg/L)
107-06-2 Dichloroethane, 1,2- 6.0E-1 1.9E+2 3.1E-3
71-43-2 Benzene* 1.6E+1 5.6E+3 2.9E-3
100-41-4 Ethylbenzene 8.0E+0D <1 8.0E+0
108-88-3 Toluene 2.0E+1 <1 2.0E+H1
1330-20-7 _ |Xylene (mixed isomers) 7.0E+0 NA 7.0E+0

Cumulative Values:




RBCA SITE ASSESSMENT

Site Name: Former Lemoine Sausage Factory
Site Location: 630 26th Avenue, Oakland, CA

RBCA Tool Kit for Chemical Releases, Version 1.2

Cumulative Risk Worksheet

Site Name: Former Lemoine Sausage Factory
Site Location: 530 29th Avenue, Oakland, CA

Completed By: Warren B. Chamberlain
Date Completed: 3-Jan-01

Job 1D 70-97066.00

20F3

CUMULATIVE RISK WORKSHEET

Cumulative Targel Risk: 1.0E-5 Targst Hazard Index: 1.0E+0

ON-SITE RECEPTORS

Outdoor Air Exposure: Indaor Air Exposure: Soil Exposure: Groundwater Exposure:
Commercial Commercial None Commercial
Target Risk: Target HQ: Target Risk: Target HQ: Target Risk; Target HQ: Target Risk: Target HQ:
CONSTITUENTS OF CONCERN 1.0E-6/ 1.0E-5 1.0E+0 1.0E-6 / 1.CE-5 1.0E+0 1.0E-6 / 1.0E-5 1.0E+0 1.0E-6 / 1.0E-5 1.0E+0
Carcinogenic Hazard Carcinogenic Hazard Carcinogenic Hazard Carcinocgenic Hazard
CAS No, Name Risk Quotient Risk Quotient Risk Quatient Risk Quotient
107-06-2 Dichlaroethane, 1,2- 9.5E-12 1.0E-7 2.1E-9 2.3E-5 #VALUE!
71-43-2 Benzene* 3.3E-12 1.9E-7 1.2E-9 6.7E-5 #VALUE! #VALUE!
100-41-4 Ethylbenzene 2.6E-6 1.0E-3 #VALUE!
108-88-3 Toluene 1.9E-5 L 7.0E-3 #VALUE!
1330-20-7  [Xylene {mixed isomers) 3.4E-7 1.3E4 #VALUE!
Cumuiative Values:{ 1.3E-11 | 22E-5 | 3.3E-9 | 8.2E-3 | 0.0E+0 | 0.0E+0 | #VALUE! | #VALUE! |

B indicates risk level exceeding target risk




RBCA SITE ASSESSMENT

Site Name: Former Lemoine Sausage Factory

RBCA Tool Kit for Chemical Releases, Version 1.2

Site Name: Former Lemaina Sausage Factory

Completed By: Warren B. Chamberiain

Cumulative Risk Worksheet

Job tD: 70-57066.00

Site Location: 630 26th Avenue, Qakland, CA Site Location: 630 29th Avenue, Oakland, CA Date Completed: 3-Jan-01 JQOF3
Cumulative Target Risk; 1.0E-5 Target Hazard Index: +.0E+0
CUMULATIVE RISK WORKSHEET _ o
Groundwater DAF Oplion: Demenico - First Order
OFF-SITE RECEPTORS
Outdoor Air Exposure: Groundwater Exposure:
Commercial (330 ft) None Commercial {330 ft) Surface Water {1300 ft)
Target Risk: Target HQ: Target Risk: Target HQ: Target Risk: Target HQ: Target Risk: Target HQ:
CONSTITUENTS OF CONCERN 1.0E-6 / 1.0E-5 1.0E+0 1.0E-6 / 1.0E-5 1.0E+0 1.0E-6 / 1.0E-5 1.0E+Q 1.0E-6 / 1.0E-5 1.0E+0
Carcinogenic Hazard Carcinogenic Hazard Carcincgenic Hazard Carcinogenic Hazard
CAS No. Name Risk Quotient Risk Quotient Risk Quotient Risk Quotient
107-06-2 Dichloroethane, 1,2- 9.5E-12 1.0E-7 7.9E-81 5.0E-114
71-43-2 Benzene* 3.3E-12 1.9E-7 2.0E-59 1.8E-55 3.1E-113 2.4E-109
100-41-4 Ethylbenzene 2.6E-6 7.8E-101 1.6E-108
108-88-3 Toluene 1.9E-5 9.8E-101 1.4E-106
1330-20-7  {Xylene {mixed isopmers) 3.4E-7 3.4E-102 7.1E-110
Cumulative Values:| 1.3E-11 | 2.2E-5 | 0.0E+0 | 0.0E+0 | 20E-59 | 1.8E-55 | 3.6E-113 | 1.4E-106

B indicates risk level exceeding target risk




APPENDIX D

COST ESTIMATES FOR ALTERNATIVE REMEDIAL METHODS




COST ESTIMATE BREAKDOWN
NO ACTION _ MONITORING ONLY
Former Lemoine Sausage Factory

630 29th Avenue,Qakland, California

eoowes (i
T A e UL
Task Supplier Quantity Unit Cost Units Total Cost
QUARTERLY MONITORING, REPORTING AND CLOSURE COSTS
Quarterly Meonitoring (4 quarters)
Staff Professional Clayton 40 A $75  hrs $3,000
Sampling Equipment and Supplies Vendor 4 .~ §750 LS $3,000
Analytical - GW (8 wells: 8010 & 8015/8020)  Vendor 64 T $75 LS $4,800
GW Quarterly Reports Clayton 4 $3500 LS $14.000
$24,800
Site Closure _
Closure Report Clayton 1 $2,000 LS $2,000
Agency Consultation Clayton 8 $150 LS $1,200|
$3,200
Groundwater Monitoring Well Abandonment
Well Destruction Sub 1 $5,000 LS $5,000
Disposal Cost Ven/Sub 1 $5,000 LS $5.000
$10,000
Task Cos $38,000
TOTAL ESTIMATED COST (No Contingency) $38,000




COST ESTIMATE SUMMARY
ENHANCED INSITU BIOREMEDIATION
Former Lemoine Sausage Factory
630 29th Avenue, Oakland, California

TASK Estimated Cost
Preconstruction
Design Plans, Bid Documents $5,000
Work Plan $6,760
Permitting (RWQCE, Bldg.Dept, Utility Dist.) $3.500
Subtotal $15,260
Costruction
ORC Injection (3X) $86,100
System Installation $0
Trenching, Utility Connection and Security 50
System Start-up $0

Construction Oversight
Subtotal $86,100

System Operation and Maintenance

Labor & Utilities $0

Maintenace Equipment and Carbon 30
Subtotal $0

Reporting

Quarterly Monitoring $32,380

Closure Report and Agency Consuitation $3,200

Well Abandonment $8,000
Subtotal  $43,580

&

L Nt nececunte e ol oxoc ot oo g

A A Ny A N Ay TR EE B Pm ae

IEstimated Cost: ORC & - : R !i144;’940|
Total Estimated Cost with Contingency at 15% $166,681
I fsracost.xlsORC_COST Page 1 of 1




COST ESTIMATE SUMMARY
PUMP & TREAT GROUNDWATER EXTRACTION SYSTEM
Former Lemoine Sausage Factory
630 29th Avenue, Oakland, California

TASK Estimated Cost
Preconstruction
Design Plans, Bid Documents $17,720
Work Plan $6,760
Permitting (RWQCB, Bldg.Dept, Utility Dist.) $4.500
Subtotal $28,980
Costruction
Pump and Treat System- Plant $29,600
System Installation $16,500
Trenching, Utility Connection and Security $29,520
System Start-up $16,100
Construction Oversight $8.000
Subtotal $99,720
System Operation and Maintenance
Labor & Utilities $34,838
Maintenace Equipment and Carbon $6,600
Subtotal $41,438
Reporting
Quarterly Monitoring $32,600
Ciosure Report and Agency Consultation $3,200
P&T System and Well Abandonment $25.000
Subtotal  $60,800)
|Estimated Cost: Pump & Treat Groundwater Extraction System $230,938|
Total Estimated Cost with Contingency at 15% $265,578

fsracost.xIsP&T_COST Page 1 of 1




COST ESTIMATE SUMMARY
AIR SPARGE_SOIL VAPOR COLLECTION
Former Lemoine Sausage Factory
630 29th Avenue, Oakland, California

I TASK Estimated Cost|
Preconstruction
Design Plans, Bid Documents $17,720
Work Plan $6,760
I Permitting (RWQCB, Bldg.Dept, Utility Dist.) $3,500
Subtotal $27,980
Costruction
l Air Sparge_Soil Vapor Extraction System- Plant $65,000
System Instaliation $20,500
Trenching, Utility Connection and Security $28,000
. System Start-up $11,300
Construction Oversight $8.000
Subtotal $132,800
System Operation and Maintenance
l Labor & Utilities $33,638
k Maintenace Equipment and Carbon $20,100
Subtotal $53,738
l Reporting
) Quarterly Monitoring $32,600
Closure Report and Agency Consultation $3,200
' AS_SVE System and Well Abandonment $25.000
Subtotal $60,800
l |Estimated Cost: Air Sparging_Soil Vapor Extraction System $275,318|
Total Estimated Cost with Contingency at 15% $316,615
I fsracost xISAS_COST Page 1 of 1




COST ESTIMATE SUMMARY
DUAL PHASE EXTRACTION SYSTEM
Former Lemoine Sausage Factory
630 29th Avenue, Oakland, California

TASK
Preconstruction
Design Plans, Bid Documents
Waork Plan

Permitting (RWQCB, Bldg.Dept, Utility Dist.)

Costruction

DPE system- Plant

System Installation

Trenching, Utility Connection and Security
System Start-up

Construction Oversight

System Operation and Maintenance
Labor & Utilities
Maintenace Equipment and Carbon

Reporting

Quarterly Monitoring

Closure Report and Agency Consultation
DPE System and Well Abandonment

Estimated Cost

Subtotal

Subtotal $150,020

$87,840
$20,100
Subtotal $107,940

$33,200

$3,200

$25.000

Subtotal  $61,400

|Estimated Cost: Dual Phase Extraction System

$349,840|

Total Estimated Cost with Contingency at 15%

fsracost.xIsDPE_COST

$402,316

Page 1 of 1
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FOREWORD

Oakland Risk-Based Corrective Action: Technical Background Document establishes the
technical basis for the Oakland risk-based corrective action (RBCA) approach.

The Oakland RBCA approach is the result of extensive work by the Urban Land Redevelopment
(ULR) Program Technical Advisory Committee, consisting of representatives from the Alameda
County Department of Environmental Health, the Department of Toxic Substances Control, the
San Francisco Bay Regional Water Quality Control Board, the United States Environmental
Protection Agency (U.S. EPA), Spence Environmental Engineering, volunteer environmental
consultants, and the City of Qakland. The environmental consulting firms that volunteered their
time and assisted with peer review included: Cambria Environmental Technology; Chaney,
Walton & McCall; Environ; Geomatrix Consultants; ICF Kaiser; Levine-Fricke-Recon; SECOR
International; SOMA Environmental Engineering; Subsurface Consultants; Weiss Associates;
and Woodward-Clyde. The ULR Program was developed through a grant from the U.S. EPA,
Region 9, Office of Underground Storage Tanks.

Please forward any comments or suggestions for improving this document to:

Mark Gomez

City of Qakland

Environmental Services Division

250 Frank H. Ogawa Plaza, Suite 5301
Oakland, CA 94612

Phone: (510)238-7314
FAX: (510)238-7286
e-mail: mmgomez(@oaklandnet.com
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1.0 INTRODUCTION

The City of Oakland risk-based comective action (RBCA) approach is based on the guidelines
prescribed in Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release
Sites (ASTM 1995). ASTM (1995) integrates risk and exposure assessment practices with site
assessment activities and remedial measures to ensure that the selected corrective action is
protective of human health and the environment. The U.S. EPA has endorsed the ASTM (1995)
approach and several state regulatory agencies across the nation have adopted it. The approach
is being applied at a wide variety of sites, not just those with petroleum releases.

ASTM (1995} prescribes a three-tiered decision-making process for evaluating sites with
potential environmental issues, In Tier 1, sites are characterized through information collected
from historical records, a visual inspection, and minimal site investigation. Contaminant sources
impacted human and environmental receptors, and potential contaminant transport pathways are
identified. Site concentrations are compared with Tier 1 risk-based screening levels (RBSLs) for
all applicable exposure pathways. Site concentrations above Tier 1 RBSLs must be addressed
through corrective actions or further analysis under Tiers 2 or 3.

In Tier 2, additional site characterization constituting a minimal incremental effort is undertaken
to establish site-specific target levels (SSTLs). Tier 2 SSTLs are generally less stringent than
Tier 1 RBSLs, but are still based on conservative assumptions. Site concentrations are compared
with Tier 2 SSTLs for all applicable exposure pathways. Site concentrations above Tier 2 SSTLs
must be addressed through corrective actions or further analysis under Tier 3.

Tier 3 represents a substantial incremental effort relative to Tiers 1 and 2. The analysis is more
complex and may include highly-detailed site assessment, probabilistic evaluations, and
sophisticated chemical fate and transport models. Tier 3 SSTLs are established and, if the
selected target levels are exceeded and corrective action is necessary, a corrective action plan
must be developed and implemented (ASTM 1995).

The Oakland RBCA approach forms the centerpiece of the City of Oakland Urban Land
Redevelopment Program, which provides the following:

»  Oakland-specific Tier 1 RBSLs
b Oakland-specific Tier 2 SSTLs based on Oakland’s geology
» Guidance for conducting a cost-efficient Tier 3 analysis (City of Oakland 2000)

Section 2 explains the methodology behind the Oakland RBCA approach. Section 3 describes
the input parameters used in the Oakland RBCA equations.

Appendix A presents the equations used to calculate the Oakland RBCA levels. Appendix B
provides the justification for all the input parameter values selected. Appendix C contains a
sensitivity analysis describing the relationship of each input parameter to the calculated RBCA
levels. Appendix D presents spreadsheet validation results for the Oakland RBCA look-up tables
that are found in Qakland Urban Land Redevelopment Program: Guidance Document (City of
Oakland 2000).

OAKLAND RISK-BASED CORRECTIVE ACTION t




2.0 METHODOLOGY

The Oakland RBCA approach is based on the methodology recommended by ASTM (1995) and
is supported by other standard risk assessment literature (U.S. EPA 1989a, 1996).

The Oakland RBCA look-up tables contain Tier 1 RBSLs and Tier 2 SSTLs for commonly-found
chemicals of concern. The Tier 1 RBSLs and Tier 2 SSTLs are presented for both a residential
and a commercial/industrial land use scenario for each of eight exposure pathways. The Tier 1
RBSLs may be applied at all sites in Oakland; the Tier 2 SSTLs may only be applied at sites
where one or more of the three predominant Oakland soil types (Merritt Sands, sandy silts and/or
clayey silts) prevails. Different SSTLs are presented for each of these soil types. In order to
qualify for either the Tier 1 or Tier 2 Oakland RBCA levels, a site must first pass a set of
eligibility criteria developed to ensure that site conditions do not violate any of the basic
assumptions incorporated in the Oakland RBCA approach (City of Oakland 2000).

The Oakland RBCA look-up tables are created using an Excel spreadsheet. The Oakland RBCA
spreadsheet may be downloaded off of the internet at no cost at www.eaklandpw.com.

Section 2.1 discusses how human health risks are typically calculated. This lays the groundwork
for “back-calculating” RBCA levels. Section 2.2 presents the methodology used to compute the
Oakland RBCA levels in each of the media considered.

2.1 Calculating Human Health Risk

Risk Assessment Guidance for Superfund (U.S. EPA 1989a) details the processes used to
estimate human health risk from various contaminated media. The human health risk assessment
calculation is sometimes called the “forward calculation”. The inputs required for this forward
calculation are: chemical concentration, chemical toxicity, and exposure levels (e.g., two liters of
water ingested per day). A risk assessment is conducted for an individual site and the calculated
risk level is compared with a selected, “acceptable” risk level. If the acceptable risk is exceeded,
the site may require corrective action.

Risk assessments analyze chemicals in two ways: as “carcinogens” and as “hazards” (or “non-
carcinogens”). Carcinogens are chemicals that have been shown to cause cancer or are suspected
to cause cancer. For carcinogens, the calculation of risk assumes that there is no “safe dose”
(1.e., an exposure of any magnitude has some effect over a lifetime). The risk from these
chemicals is presented as an “individual excess lifetime cancer risk” (IELCR) and represents the
likelihood of developing “excess” cancer (i.e., additional caricer beyond the populations average)
due to the estimated exposure to the chemical. The IELCR is expressed as a probability. The
toxicity values for carcinogens are known as slope factors. The higher the slope factor is, the
more risk a chemical poses at a given dose.

Hazards are chemicals that neither have been shown to cause cancer nor are suspected to cause
cancer, but that may cause other health problems, such as liver toxicity, neurotoxicity, or
respiratory malfunction. For hazards, the calculation of risk assumes that there is a safe dose (or
“reference dose”) below which no adverse health effects occur. Exposure is not considered
cumulative as in the carcinogenic risk calculation.

OAKLAND RISK-BASED CORRECTIVE ACTION 2




The measure used to determine the potential for non-carcinogenic adverse health effects is called
a hazard quotient. A hazard quotient is the ratio of the estimated exposure level to the reference
dose. A hazard quotient below one indicates that no adverse health effects are expected.

Hazard quotients are not probabilities. Chemicals with low reference doses are more toxic than
ones with higher reference doses.

Some chemicals are both a carcinogen and a hazard. These chemicals have both a slope factor
and a reference dose,

2.2 Calculating Risk-Based Corrective Action Levels

The Oakland RBCA approach calculates RBSLs and SSTLs by manipulating the human health
risk assessment equations to solve for an acceptable concentration, Instead of calculating the risk
(either IELCR or hazard quotient), a target risk level is plugged into the equations along with the
exposure parameter values and chemical properties data. This method of calculating RBCA
levels is sometimes called the “back-calculation”.

The methodology used to calculate the Oakland Tier 1 and Tier 2 RBCA levels is identical to
that recommended by ASTM (1995), with the following exceptions:

» For carcinogenic health effects, residential exposure assumes a combined child/adult
receptor (six years as a child and 24 years as an adult). This approach is more
conservative (i.e., generates lower acceptable concentrations) than asswming the entire
exposure is as an adult, as does ASTM (1995).

» For non-carcinogenic health effects, the residential receptor is always assumed to be a
child. This approach is more conservative than assuming that the residential receptor is
always an adult, as does ASTM (1995).

¥ A "water used for recreation” medium is included, with the RBCA equations based on
the same principles that guided the development of the ASTM (1995) equations for
exposure pathways in the other media. This medium is not addressed by ASTM (1995).

» ASTM (1995) default values are replaced with Oakland-specific values when
appropriate,

The following subsections describe the exposure pathways considered for calculating RBCA
levels in each of five media: surficial soil, subsurface soil, groundwater, air, and water used for
recreation.

2.2.1 Surficial Soil

Surficial soil is defined as the top one meter of soil. Different RBCA levels are calculated for
this shallow soil than for the rest of the unsaturated soil layer because it is assumed that direct
receptor contact with surficial soil is possible. The potential exposure scenarios considered for
chemicals in surficial soil are:

ingestion of soil

dermal contact with soil

inhalation of vapors in outdoor air
inhalation of particulates in outdoor air

v v v ¥
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The RBCA levels for surficial soil assume that all four of the potential exposure scenarios occur

simultaneously; that is, the four doses are added together to obtain an overall dose from surficial
soil, from which the RBCA level is then calculated.

Ingestion and dermal contact are direct pathways: the receptor is contacting the contaminant in
the source area (i.e., in the surfictal soil).

Inhalation of vapors and inhalation of particulates are indirect pathways: the receptor is
contacting the contaminant outside of the source area (i.e., not in the surficial soil). For the
inhalation scenarios, two volatilization factors are employed to account for the chemical moving
from soil to outdoor air: in one case as a vapor; in the other as a particulate. A concentration in
soil is then calculated below which air quality in the breathing zone is not impacted at a level that
poses unacceptable risk.

2.2.2 Subsurface Soil

Subsurface soil is defined as vadose zone soil that is deeper than one meter below ground
surface. Three different RBCA levels are calculated for subsurface soil, one for each of the
following exposure scenarios:

» inhalation of vapors in indoor air
» inhalation of vapors in outdoor air
b ingestion of groundwater

These are indirect pathways. Volatilization and leaching factors from subsurface soil are
employed to calculate the RBCA levels.

2.2.3 Groundwater

Three different RBCA levels are calculated for groundwater, one for each of the following
€XPOSUre SCenarios:

» ingestion of groundwater
» inhalation of vapors in indoor air
» inhalation of vapors in outdoor air

Ingestion of groundwater is a direct pathway. The inhalation of vapors scenarios are indirect
pathways. Volatilization factors from groundwater are employed to calculate RBCA levels for

each.

2.2.4 Air

Two different RBCA levels are calculated for air, one for each of the following exposure
scenarios:

» inhalation of indoor air
» inhalation of outdoor air
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These are direct pathways. (Note: RBCA levels for air are not presented in the Oakland RBCA
tables. They are, however, used as inputs to back-calculate soil and groundwater concentrations
protective of inhalation of indoor and outdoor air.)

2.2.5 Water Used for Recreation

The Oakland RBCA tables also contain RBSLs and SSTLs for water used for recreation. These
RBCA levels apply to scenarios such as exposure to water in nearby creeks and exposure to

groundwater or surface water used to fill swimming pools. This recreational-use scenario is not
addressed by ASTM (1995).

The RBCA levels calculated for water used for recreation assume that the following two
potential exposure scenarios occur simultaneously:

» ingestion of the water
» dermal contact with the water

These are direct pathways. They are based on a hypothetical swimming scenario in which the
exposed individual’s entire body is submerged.

3.0 INPUT PARAMETERS
The input parameters that comprise the Oakland RBCA equations fall into five categories:

(1) soil-specific transport parameters

(2) non-soil-specific transport parameters
(3) receptor-specific parameters

(4) target nsk levels

(5) chemical-specific parameters

The following subsections describe the individual input parameters that pertain to each of these
categories. (For a detailed justification and analysis of the values selected for all input
parameters, please refer to Appendix B.)

3.1 Seil-Specific Transport Parameters

The soil-specific transport parameter values selected for Oakland RBCA Tier 1 reflect
conservative assumptions about the geology that may be found at any site in Oakland.
The soil-specific transport parameter values selected for Oakland RBCA Tier 2 reflect the
characteristics of the three predominant soil types found in Oakland. These soil types are;
Merritt sands, sandy silts and clayey silts.

Merritt sands are mostly located in the flatlands area to the west of Lake Merritt. They are a
fine-grained, silty sand with lenses of sandy clay and clay (Radbruch 1957). Merritt sands have a
low moisture content and high permeability.

Sandy silts are found throughout Oakland. They are made up of unconsolidated, moderately-
sorted sand, silt, and clay sediments, with both fine-grained and course-grained materials. Sandy
silts have a medium moisture content and moderate permeability.
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Clayey silts are primarily found along the Bay and estuary, and in land fills from those areas.
They may contain organic materials, peaty layers and small lenses of sand. Clayey silts have a
high moisture content and low permeability.

Table 1 provides a description of the soil-specific transport parameters.

Table 1. Description of Oakland RBCA Soil-Specific Transport Parameters

Input Parameter

Description

Capillary fringe thickness

Height of the zone just above the water table, where
water is drawn upward by capillary attraction.

Capillary fringe air content

Fraction of the capillary fringe that is air: expressed as
volume of air divided by total volume of soil.

Capillary fringe water
content

Fraction of the capillary fringe that is water: expressed
as volume of water divided by total volume of soil.

Fraction organic carbon in

soil (F,.*)f°

Measure of the effect of organic carbon, clay and
electromagnetic molecular forces on sorption of
chemicals to soil.

Groundwater Darcy velocity

Measure of amount of groundwater flowing through
the saturated zone (hydraulic conductivity X hydraulic
gradient).

Groundwater mixing zone
thickness

Depth to which contaminants entering groundwater
from the unsaturated zone mix with the flow of
groundwater.

Infiltration rate through the
vadose zone

Amount of water (and, hence, contaminant) that travels
through the vadose zone and reaches groundwater.

Soil bulk density

Weight of the soil per volume ([real density}-—[total
porosity]freal density]).

Soil to skin adherence factor

Amount of soil that will stick to skin upon contact.

Total soil porosity

Pore spaces divided by total volume of soil.

Vadose zone air content

Fraction of the unsaturated zone that is air: expressed
as volume of air divided by total volume of soil.

Vadose zone water content

Fraction of the unsaturated zone that is water:
expressed as volume of water divided by total volume
of soil,

Fadose zone thickness

Distance from the soil surface to the water table,
excluding the capillary fringe.

“In the Oakland RBCA approach, this input parameter was modified to take into
consideration that factors other than organic carbon also cause chemicals to sorb to soil

(Spence and Gomez 1999),
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3.2 Non-Seil-Specific Transport Parameters

The Oakland RBCA equations employ several transport parameters that do not vary by soil type.
Table 2 provides a description of these.

Table 2. Description of Oakland RBCA Non-Soil-Specific Transport Parameters

Input Parameter

Description

Areal fraction of cracks in
building foundation

Fraction of foundation or basement walls comprised
of cracks (including expansion or drainage joint). It
is the area of the cracks over the total area of the
foundation walls.

Foundation air content

Fraction of air in cracks in the foundation or
basement walls.

Foundation water content

Fraction of water in cracks in the foundation or
basement walls.

Foundation thickness

Thickness of the building foundation (if any).

Lower depth of surficial soil
zone

Maximum depth of soil with which an individual
may come in direct contact.

Depth to subsurface soil
sources

Distance from the foundation to the contamination in
subsurface soil.

Depth to groundwater

Depth to the water table from the ground surface,
including the capillary fringe.

Width of source area
parallel to wind or
groundwater flow direction

Distance from one side of the soil source to the other
in the predominant direction of groundwater flow.
The width of the source is used to estimate the size of
the mixing zones in groundwater and outdoor air.

Outdoor air mixing zone
height

Height of the imaginary “breathing box™ used to
estimate the size of the mixing zone in the air.

Particulate emission rate

Rate at which dust particles <10 um in diameter
become airborne and enter the breathing zone,

Wind speed above ground
surface in outdoor air
mixing zone

Average annual wind speed at the site in question.

3.3 Receptor-Specific Parameters

Receptor-specific parameters are those input parameters whose values vary by receptor (child,
adult or worker) and land use scenario (residential or commercial/industrial). Table 3 provides a
description of the receptor-specific parameters.
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Table 3. Description of Oakland RBCA Receptor-Specific Parameters

Input Parameter

Description

Averaging time for
carcinogenic effects

Number of years over which exposure to a carcinogen
is statistically normalized.

Averaging time for non-
carcinogenic effects

Same as the exposure duration (see below).

Averaging time for vapor

flux

Length of time over which a chemical is assumed to
volatilize from surficial soil,

Body weight

Average body weight of the receptor (child or adult),

Building air volume/floor
area

The height of the ceiling.

Exposure duration

Number of years over which a person may be exposed
to a chemical of concern.

Exposure frequency

Days per year a person may be exposed to a chemical.

Exposure frequency to water
used for recreation

Days per year that a person might come in recreational
contact with contaminated water.

Exposure time to indoor air

Hours per day a person is inside an impacted building.

Exposure time to outdoor air

Hours per day a person is outside at an impacted site.

Exposure time to water used
Jor recreation

Average amount of time spent in contact with water
used for recreation during each exposure.

Groundwater ingestion rate

Amount of groundwater that is extracted from a
domestic well and ingested each day.

Indoor air exchange rate

Amount of indoor air replaced by outdoor air each day.

Indoor inhalation rate

Average volume of indoor air breathed per hour.

Ingestion rate of water used
_for recreation

Amount of water used for recreation that is
inadvertently ingested (e.g., while swimming).

Outdoor inhalation rate

Average volume of outdoor air breathed per hour.

Skin surface area exposed to
soil

Surface area of skin that may come in contact with
surficial soil and absorb it soil through the skin.

Skin surface area exposed to
water used for recreation

Surface area of skin that may come in contact with
water used for recreation.

Soil ingestion rate

Amount of soil ingested per day. For adults, this may
be from yard work; for children, from eating dirt.

3.4 Target Risk Levels

The Oakland RBCA equations employ two types of target risk levels: an individual excess
lifetime cancer risk (IELCR) for carcinogenic health effects and a hazard quotient for non-
carcinogenic health effects. If a chemical has both a slope factor and a reference dose, both
target nisk levels are used and two RBCA levels are generated for each exposure pathway.

For carcinogenic health effects, the target risk level represents a subjective risk level that is
considered “acceptable”. For example, an IELCR of 1 X 10" means that, for each individual
exposed to a given chemical of concern at the levels assumed in the model, there is a one-in-one-
million chance of excess cancer over a lifetime. For non-carcinogenic health effects, if the
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estimated dose is less than the reference dose, it is assumed that no adverse health effects occur.
The hazard quotient is not based on a lifetime of exposure, as is the case with carcinogens;
rather, it is based on a shorter term, chronic exposure.

Table 4 provides a description of the target risk levels.

Table 4. Description of Oakland RBCA Target Risk Levels

Input Parameter Description

Individual Excess Lifetime Likelihood of a single person experiencing excess
Cancer Risk (IELCR) cancer from exposure to a chemical over a lifetime.
Hazard Quotient Ratio of the estimated dose to the reference dose.

3.5 Chemical-Specific Parameters

The Oakland RBCA equations employ chemical-specific parameters to account for differences in
the type and level of risk chemicals can pose. Table 5 provides a description of these.

Table 5. Description of Oakland RBCA Chemical-Specific Parameters

Input parameter Description

Slope factor (oral, Estimate of the probability of a carcinogenic response
inhalation and dermal) per unit intake of a chemical over a lifetime.
Reference dose (oral, Toxicity value for evaluating non-carcinogenic health
inhalation and dermal) effects resulting from exposure to a chemical.
Absorption adjustment Used to calculate the absorption of chemicals into the
JSactors body, from dermal contact, oral intake or inhalation.

Skin permeability coefficient Used to calculate movement of the chemical in water
across the skin and into the bloodstream.

Maximum Contaminant The maximum concentration of a chemical that is

Level (MCL) allowed in drinking water by the State of California.

Solubility Amount of the chemical that can dissolve in a fixed
amount of water.

Henry's Law constant Equilibrium ratio of the partial pressure of a chemical
in air to the concentration in water.

Organic carbon partition Describes the affinity of the chemical for adsorbing to

coefficient (K,.) organic carbon in the soil.

Partition coefficient for Used only for metals to calculate their partitioning

tnorganics (K;) onto soil.

Diffusion coefficient in air Measure of the amount of diffusion of a vapor-phase
chemical in air.

Diffusion coefficient in Measure of the amount of diffusion of a chemical that
water 1s dissolved in water.
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APPENDIX A
OAKLAND RBCA EQUATIONS

This appendix presents the equations used to calculate the Oakland Tier I RBSLs and Tier 2
SSTLs for each of the five media considered: surficial soil, subsurface soil, groundwater, air, and
water used for recreation.

Please note the following:

»  Different equations are used to calculate RBCA levels for carcinogenic and non-
carcinogenic health effects,

» For carcinogenic health effects under the residential land use scenario, the equations
assume an additive child/adult receptor; that is, the receptor is assumed to be a young
child for six years of the 30-year exposure duration and an adult for the remaining 24
years. For non-carcinogenic health effects under the residential land use scenario, the
equations assume that the receptor is always a child.

\/i For both carcinogenic and non-carcinogenic health effects under the
commercial/industrial land use scenario, the equations assume that the receptor is always
an adult.

* For the subsurface soil medium, if the calculated RBCA level exceeds the saturated soil
concentration (Cs,), the target risk cannot be exceeded for any concentration and “SAT”
is entered in the appropriate Tier 1 or Tier 2 table.

» For the groundwater and water used for recreation media, if the calculated RBCA level
exceeds the solubility of the chemical in water, the target risk cannot be exceeded for any
concentration and “>SOL” is entered in the appropriate Tier 1 or Tier 2 look-up table.

» If the RBCA level exceeds the California MCL for ingestion of groundwater, then (1) the
MCL is entered in the Tier 1 and Tier 2 look-up tables in the exposure pathway
“groundwater: ingestion”; and (2) the MCL is used as an input in the equation to calculate
the RBCA level for the exposure pathway “subsurface soil: ingestion of groundwater
impacted by leachate™.

» RBCA levels for air are not presented in the Oakland RBCA Tier 1 and Tier 2 look-up
tables. They are used only as inputs to back-calculate soil and groundwater
concentrations protective of inhalation of indoor and outdoor air.

Section A.1 defines the input parameter symbols used in the Oakland RBCA equations. Section
A.2 presents the equations used to calculate the Oakland RBCA levels for carcinogenic health
effects. Section A.3 presents the equations used to calculate the Oakland RBCA levels for non-
carcinogenic health effects. Section A.4 presents the equations for the volatilization factors,

leaching factors, effective diffusion coefficients and saturated soil concentrations that are used in
the Qakland RBCA calculations.

OAKIAND RISK-BASED CORRECTIVE ACTION 10




A.1 INPUT PARAMETER SYMBOLS

Table A-1 defines the input parameter symbols used in the Oakland RBCA equations.

Table A-1. Oakland RBCA Input Parameter Symbols

Parameter Definition Unit
AT o averaging time for carcinogens years
AThaz averaging time for non-carcinogens years
BW. . body weight (child, adult, worker) kg
Coat saturated soil concentration mg/kg
d lower depth of surficial soil zone cm
D" diffusion coefficient in air cm/s
DT diffusion coefficient in water cm’/s
ED.., exposure duration (child, adult, worker) years
EF..; exposure frequency (child, adult, worker) d/year
EF(sw).a exposure frequency to water used for recreation (child, adutt) dfyr
ER indoor air exchange rate s
ET{ind);a expaosure time to indoor air (child, aduk, worker) hr/d
ET{oul) a; exposure time to cutdoor air (child, adult, worker) hr/d
ET(sw}., exposure time to water used for recreation (child, adult) hr/d
foe fraction organic carbon in soil g OC/g soil
H Henry's Law constant (cm® H,0)/
(em’ air)
Peap capillary fringe thickness cm
h, vadose zone thickness cm
) infiltration rate through the vadose zone cnv'yr
ING{gw) groundwater ingestion rate I/d
ING{soil) ¢.a, soil ingestion rate (child, adult, worker) mg/d
ING({sw).z ingestion rate of water used for recreation (child, adult) IVhr
INH(ind air).,; indoor inhalation rate (child, adult, worker) m*/d
INH(out air);,; outdoor inhalation rate (child, adult, worker) m’/d
Koc organic carbon partition coefficient (cm® H,0)/
(g OC)
kg partition coefficient for inorganics (cm’ H,0)/
(g soil)
LF leaching factor {mg/ly/
(mg/kg)
M soil to skin adherence factor mg/cm’
MCL maximum contaminant level mg/1
Lg building air volume/floor area - cm
Lrack foundation thickness cm
Low depth to groundwater cm
L depth to subsurface soil sources cm
P. particulate emission rate glem’/s
PC skin permeability coefficient in water cnvhr
RAF, dermal relative absorption factor mg/mg
RAF, oral relative absorption factor mg/mg
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Table A-1—Continued.

RfDjnn inhalation chronic reference dose mg/kg/d
RfD, oral chronic reference dose mg/kg/d
S pure chemical solubility in water mg/L
SFinn inhalation slope factor 1/(mg/kg/d)
SF, oral slope factor 1/(mg/kg/d)
SSA(s0il)ca;  skin surface area exposed to soil (child, adult, worker) em®
SSA(total)., skin surface area exposed to water for recreation (child, adul) cm?
THQ hazard quotient unitless
TR individual excess lifetime cancer risk unitless
Uy wind speed above ground surface in outdoor air mixing zone cnvs
Ugw groundwater Darcy velocity cI/yr
VF, volatilization factor; surficial soils to outdoor air (particulates) (mg/m’)/
(mg/kg)
VF.: volatilization factor: surficial soils to outdoor air (vapors) (mg/m3)/
(mg/kg)
VFsamb volatilization factor: subsurface soils to outdoor air (mg/m>)/
(mg/kg)
VFsesp volatilization factor; subsurface soils to indoor air {mg/m’)/
(mg/kg)
VF wesp volatilization factor: groundwater to indoor air (mg/m’)/
{(mg/1)
VFwamo volatilization factor: groundwater to outdoor air (mg/m’)/
(mg/1)
w width of source area parallel to wind or groundwater flow cm
direction
G outdoor air mixing zone height cm
Ogw groundwater mixing zone thickness cm
n areal fraction of cracks in building foundation (cm’ cracks)/
_ {cm® area)
Oscap capiliary fringe air content (em? air)/
(em’ soil)
@ acrack foundation cracks air content (em® air)/
(em’ soil)
@ as vadose zone air content (cm’ air)/
(cm’ soil)
[ total soil poresity (em’ voids)/
(cm’ soil)
8 weap capillary fringe water content (cm® water)/
(cm’ soil)
0 werack foundation cracks water content (cm3 water)/
(cm’ soil)
Bs vadose zone water content (em® H,0)/
{cm® soil)
Ps soil bulk density giem’
T averaging time for vapor flux s
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A.2 RBCA EQUATIONS FOR CARCINOGENIC HEALTH EFFECTS

Equations A-1 through A-11 are the equations used to calculate the Oakland RBCA levels for
carcinogenic health effects.

Equation A-1. RBCA Level for Surficial Soil—
Ingestion Of Soil, Dermal Contact With Soil, Inhalation Of Vapors and Particulates in Outdoor

Air
{mg/kg]
(A-1.1) Residential
RBSL e =
R

&%d[(sﬁ, x 1U'G£x(INC{suil)= % RAF, +SSAsoil), xMxRAFd)J+(SF,, = INH(out air), x(Er(zzm)c)x(VFs +VFP]]]
BW x AT, x365; e

EF, X ED,
+

y [[SF X102 38 x (ING(soil), x RAF, + SSasoil), xMxRAFd)J+[SFN x INH(out air), x[@)x[w_ +vsp)]]
BW, X AT, x 365; e

{4-1.2} Commercial/Industrial

RBSL 00 =
TRXBW x AT__ x 365%
EF, ><]5:;I_‘1.[[Sl?D *x10® % ><(]Z[~J(Is.cril)l X RAF, +8SA(soil), x Mx RAFd)]+[SF.,,, » INHY out air), X(Eg}ﬁ]x(ws +Vf';)]}
Equation A-2. RBCA Level for Subsurface Soil—
Inhalation of Indoor Air Vapors
(mgkg]
Residential and Commercial/Industrial
RBSLind air -3 Mg
RBSLsub sot = v X 1 0 T
VF, $e5p ug
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Equation A-3. RBCA Level for Subsurface Soil—
Inbalation of Outdoor Air Vapors

[mg/kg]
Residential and Commercial/industrial
, RBSL,_ .. mg
RBSL . = ————osar 03 &
sub soil VFS - X [.lg

Equation A-4. RBCA Level for Subsurface Soil—
Ingestion of Groundwater Impacted by Leachate
(mg/kg]

Residential and Commercial/Industrial

RBSL,,
sub soil L F

Sw

RBSL

Equation A-5. RBCA Level for Groundwater—
Ingestion of Groundwater*

(mg/1]

Residential and Commercial/Industrial

RBSL,, =MCL

*if no MCL exists, refer to equation A-6
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Equation A-6. RBCA Level for Groundwater—
Ingestion of Groundwater*

[mg/1]

(A4-6.1) Residential

TR ><365E
[EDc XEF, xING(gw) . xSF, ED, XEF, xING(gw), xSF,,] yr
+

BW, x AT, BW, x AT,

carc

RBSLgy =

{4-6.2) Commercial/industrial

TRxBW, xAT,,. d
RBSI,,, = x365—
SF, xING(gw) xEF, xED yr

*only employed if no MCL exists for the chemical

Equation A-7. RBCA Level for Groundwater—
Inhalation of Indoor Air Vapors

[mg/1]

Residential and Commercial/Industrial

RBSL,., ..
L %1073 mg
VF, ug

wesp

RBSL,, =

Equation A-8. RBCA Level for Groundwater—
Inhalation of Outdoor Air Vapors

[mg/]

Residential and Commercial/Industrial

RBSL,, o
RBSL,, = — 2% 19 ™

VFwamb y’ g
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Equation A-9. RBCA Level for Air—
Inhalation of Indoor Air Vapors

[mg/m’]

{4-9.1) Residential

RBSL

ind gir =

TR

ET(ind ET(ind
ED, x EF, x INH(ind air), x [%)x SF. ED, xEF, x INH(ind air), x(%)x SF,,
- +

BW, x AT__ BW, x AT__

{4-9.2) Commercial/Industrial

TR x AT, X BW,

RBSL

ind air

____ (ET(nd),
SE, x EF, x ED; x INH(ind air), x| ——

24

d
x365— x 10° HE
yr

w3653 100 24
mg

g

Equation A-10. RBCA Level for Air—
Inhalation of Outdoor Air Vapors

[mg/m’]

{A-10.1) Residential

RBSIL.

o ar ~

TR

ET{out),

ED, x EF, x INH(out air), x( o

)x SF,, ED, xEF, x INH(out ait), x[

ET(out}, ]x S,
+

24

BW_ x AT__ BW, x AT,

(4-10.2) Commercial/Industrial

TR X AT, X BW,
RBSL,, . =

out air

. ET(out),
SF, x EF, x ED; x INH(out air), x| ———*

d
x365—x1
yr
24

><365£x103-—
mg

Hg

03 &
mg
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Equation A-11. RBCA Level for Water Used for Recreation—
Ingestion and Dermal Contact

(mg/1]
Residentinl*
RBSL,, =
R
EF, SF, P
(sw). x ED, x < {fNG(sw)c +5SAtotal), x -5 :]* EF{sw), x ED, x 3'3 [ING(SW), + SSAffotal), x 15— < /,]
B, X AT, X365 1) g, X AT X365 em

*Commercial/industrial scenario not considered for this medium

A.3 RBCA EQUATIONS FOR NON-CARCINOGENIC HEALTH EFFECTS

Equations A-12 through A-22 are the equations used to calculate the Oakland RBCA levels for
non-carcinogenic health effects.

Equation A-12. RBCA Level for Surficial Soil—
Ingestion of Soil, Dermal Contact with Soil, Inhalation of Vapors and Particulates in Qutdoor Air

[mg/kg]

{A-12.1) Residential

RBSLmrsnn =

THQ < BW. x AT, X 365%

i

10 =L x (ING(s0it), x RAF, + SSA(soil |, x M x RAF,)| | NH(out air), x Erloudt) ), (v, +VE)

EF. x ED 9 + 24 ’
e RID, RID,,

{4-12.2) Commercial/Industrial
RBSL ¢ i =

e d
THQ = BW, x AT, x 365—
yr

. kg . . , ET(out),
107 —= x (ING(soil), x RAF, + SSA(soil), x Mx RAF,} | | INH(out air}, | x(VE + vE )
EF, x ED, £ .

RiD, RiD,,,
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Equation A-13. RBCA Level for Subsurface Soil—
Inhalation of Indoor Air Vapors

[mg/kg]
Residential and Commercial/Industrial
RBSLma air mg
RBSL =—x107 =
sub soif VFsesp X 0 ”—g

Equation A-14. RBCA Level for Subsurface Soil—
Inhalation of Qutdoor Air Vapors

[mg/kg]
Residential and Commercial/Industrial
RBSL_, . m
RBSLsub sot = outar x 10_3 __g
VF,. . Hg

Equation A-15. RBCA Level for Subsurface Soil—
Ingestion of Groundwater Impacted by Leachate

[mg/kg]

Residential and Commercial/Industrial

RBSL,,
sub soi = L F

Sw

RBSL

OAKLAND RISK-BASED CORRECTIVE ACTION

18



Equation A-16. RBCA Level for Groundwater—
Ingestion of Groundwater*

[mg/l]

Residential and Commercial/lndustrial

RBSL,, =MCL

*if no MCL exists, refer to equation A-17

Equation A-17. RBCA Level for Groundwater—
Ingestion of Groundwater*

[mg/1]
{4-17.1) Residential
RBSL,, = THQx AT,,, xBW_ xRfD, N 3651
EF, xED_ xING(gw), yr
{A-17.2) Commercial/Industrial
RBSL,, = THQx AT, xBW, xRfD, x365£~
EF, xED, xING(gw), yr

*only employed if no MCL exists for the chemical

Equation A-18. RBCA Level for Groundwater—
Inhalation of Indoor Air Vapors

[mg/1}
Residential and Commercial/Industrial
RBSL,, .. m
RBSL,, =———" 11079
VFWBSP Ug
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Equation A-19. RBCA Level for Groundwater—
Inhalation of Outdoor Air Vapors

[mg/1]
Residential and Commercial/Industrial
RB SLaut air mg
RBSL,  =——x102—%
™ VFwamb 8 -ug

Equation A-20. RBCA Level for Air—
Inhalation of Indoor Air Vapors

[mg/m’)

{4-20.1) Residential

TH AT, <xBW. xRID. d
RBSL . = QX AT, X BW, nh x365— x 10° L&

iné s ET(ind m
EF, x ED, x INH(ind air), x(——(—)—° 7 &

24
{4-20.2) Commercial/Industrial

THQ x AT., x BW. x RfD. d
RBSL, 4 = Q ez ‘ inh )x365§;><1o3

ET(ind).
EF, x ED, x INH(ind air), x (%

L
mg

Equation A-21. RBCA Level for Air—
Inhalation of Outdoor Air Vapors

[mg/m’]

fA-21.1) Residential

THQx AT, x BW. x RfD. d
RBSL . = Qx ATy, X BW, X RID,y, x365—x 10’ H&

out air ET(out m
EF, x ED, x INH(out air), X (—(—)—) 7 &

24
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(4-21.2) Commercial/Industrial

THQx AT,,, x BW, x RfD.
RBSL_ . = QX ALy X BW xRy 3659 100 29
o e ) ET(out), yr mg
EF, X ED, x INH(out air), x Toa

Equation A-22. RBCA Level for Water Used for Recreation—
Ingestion and Dermal Contact

(mg/1]

Residential*

THQ X RfD, x BW, x AT,,, xsesir
RBSL,, = ¥

I
EF(sw), x ED, x ET(sw), x ( ING(sw), + SSA(total ), x PC x 10" ;;1;)

*Commercial/industrial scenario not considered for this medium

A4 EQUATIONS FOR VOLATILIZATION FACTORS, LEACHING FACTORS,
EFFECTIVE DIFFUSION COEFFICIENTS AND SATURATED SOIL
CONCENTRATIONS

Equations A-23 through A-34 are the equations used to calculate the volatilization factors
leaching factors, effective diffusion coefficients and saturated soil concentrations that are
employed in the Oakland RBCA equations.

£

Equation A-23. Volatilization factor from surficial soils to outdoor air {vapors)

[(mg/m’air)/(mg/kg soil)]
2w, DI"H 3
VE, =k x 10 &7 K
U6, \n(6, +k.,p, +HB, )T m-g
or:
Wp.d K
VF, =20 1102 029 - ichever s less
u,o.t mg
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Equation A-24. Volatilization factor from surficial soils to outdoor air (particulates)

[(mg/m*air)/(mg/kg soil)]

PW <108 cm"‘kg
P Uairaar'r m g

Equation A-25. Volatilization factor from subsurface soils to outdoor air

[(mg/m’air)/(mg/kg soil)]

VF Hp, x10° &M kg
samb
U.éo.L m?
[6,s +k,p, +H8,] [1 D”W) g

Equation A-26. Volatilization factor from subsurface soils to indoor air

[(mg/mrair)/(mg/ke soil)]

Hp, [ L ]
6, +k.p, +HO, || ER L 3
VF,, = [0 ~ Zols T s g - x10° S kg
" DS/ L, DL, mig
ERLB (Deﬁcmck / Lcrack)n
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Equation A-27. Volatilization factor from groundwater to indoor air
[(mg/m’air)/(mg/t H;O)]

| Dt /L
ER L,
VF

wesp = Deﬂ‘/ng Deff/L
1+ 24 e
ER Ly | | (Dozec/Leme )

x103#

Equation A-28. Volatilization factor from groundwater to outdoor air

[(mg/m’air)/(mg/l H;0)]
VF = x 10° /
wamb U 63” ng m3
1+ _—WD :f

Equation A-29. Leaching factor from subsurface soil to groundwater
[(mg/1 H,0)/(mg/kg soil)]

IF Ps cm’kg

= X
™ Ugwagw / g
[6, +K,p, +HE, ] [1 W ]

Equation A-30. Effective diffusion coefficient in soil based on vapor-phase concentration
[cm®/s]

i Oas 116,
D" =D o +D%‘“"(}_—J o7
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Equation A-31. Effective diffusion coefficient through foundation cracks
fem’/s)

) 3.33 1 93.33
D;:ck = Da:r a;Tr;ck +Dwarer(___) worack

H) 6

Equation A-32. Effective diffusion coefficient through capillary fringe
fem®/s]

' 93.33 1 3.33
Deﬂ‘ =Da1r acap +Dwatsr _' | Twcap

cap 97_2

Equation A-33. Effective diffusion coefficient between groundwater and soil surface
(depth-weighted average)
[em®/s]

(hesp +10,)

hcap hv
Dz, " De"

eff _
Dws -

Equation A-34. Soil concentration at which dissolved pore-water and vapor phases become

saturated
[(mg/kg soil)]
S I'g
Csar = p_s[ews + ksp.s + Heﬂs] X Cmakg
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APPENDIX B
JUSTIFICATION FOR INPUT PARAMETER VALUES

This appendix presents a detailed justification for the input parameter values selected for the
Oakland Tier 1 and Tier 2 RBCA calculations. The organization mirrors section 3.0 of the body.
The various input parameters are discussed in the following order:

(1) soil-specific transport parameters

{2) non-soil-specific transport parameters
(3) receptor-specific parameters

(4) target risk levels

(5) chemical-specific parameters

Comparisons to the ASTM (1995) default values, used to calculate the example look-up tables
contained therein, are made throughout this appendix. Please note that, although these values are
helpful for comparison purposes, ASTM (1995) intended them to be only reasonable examples
from a range of potential values and explicitly states that they “should not be viewed... as
proposed remediation ‘standards’”.

The following list indexes the input parameters discussed in this appendix alphabetically by the
section in which they may be found:

Index of Input Parameters
absorption adjustment facters__________ B.5.3
areal fraction of cracks in building foundation’walls__ B.2.1
averaging time for carcinogenic effects_______ B.3.1
averaging time for non-carcinogeniceffects______ B32
averaging time for veporftux_____ . B33
Body welght B34
building air volume/floorarea___________ B35
capillary fringe air content B.11
capillary fringe thickness B.I.I
capillary fringe water content B.11
depth to groundwater______ . o B.24
depth to subsurface soil sources B24
diffusion ceefficientinagir_____________ B.5.10
diffusion coefficient in water B.510
exposure duration o B30
exposure frequency (for all media except water used for recreation) B.37
exposure frequency to water used for recreation B.3.8
exposure time to indoar air B.3.9
exposure time to outdooraiv________ B.3.10
exposure time to water used for recreation__________ B.311
Joundation cracks air content B.2.2
Joundation cracks water content B22
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l Index of Input Parameters—Continued
l Soundation thickwess________ . B23
Jraction organic carbon in soil B.12
groundwater Darcy velocity, . B.1.3
' groundwater ingestionrate____ . B3.1i2
groundwater mixing zone thickness, B14
hazard quotient B.4.2
. Henry’sLawcenstant .. B357
individual excess lifetime cancervisk____ . B4.2
indoor air exchangerate B.3.13
l indoor inhalationvate B314
infiltration rate through the vadose zone _B.15
ingestion rate of water used for recreation______ B B.315
lower depth of surficial soilzone B24
I maximum contaminant level i e B35S
organic carbon partition coefficient___________ B8
outdoor air mixing zone height B25
l outdoor inhalation rate_, B3.16
particulate emission rate e _B2é
partition coefficient for inorganics___________ BAg
l reference doses B.S5.2
skin permeability coefficient BS54
skin surface area exposedtosoil B 317
l skin surfuce area exposed to water used for recreation_ . B.3.18
slope factors___ e B5.1
soil bulk density _B.1s
soil ingestionrate BR319
l soil to skin adherence factor B.17
SOI iy B56
total soil porosity. . B.18
' vadose zone air content. B.1.8
vadose zone thickness B.1.9
vadose zone water content, | B8
l width of source area parailel to wind or groundwater flow direction B.24
wind speed above ground surface in outdoor air mixing one, B27
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B.1 SOIL-SPECIFIC TRANSPORT PARAMETERS

This section discusses the transport parameters whose input values vary by soil type. Table B-1
presents the Oakland RBCA values and indicates which of these diverge from the ASTM (1995)

defaults.
Table B-1. Oakland RBCA Soil-Specific Transport Parameter Values
Oakland RBCA Tier 1 Tier 2
All Merritt | Sandy | Clayey

Input Parameter Soils Sands Silts Silts
Capillary fringe air content (cm’/cm’) 0.038 | 0.025* | 0.02* | 0.01*
Capillary fringe water content (cm’/cm’) 0.342 0.33* 0.38* 0.49*
Capillary fringe thickness (cm) 5 10.1* | 60.1* 152%
Fo in s0il (g/g) 0.01 0.01 0.015% | 0.02*%
Groundwater Darcy velocity (cm/yr) 6* 600* 60* 6*
Groundwater mixing zone thickness (cm) 1,524*% | 305* T762*% | 1,524*
Infiltration rate of water through the vadose

zone (cm/yr) 3.0* 9.0* 6.0% 3.0%
Soil bulk density (g/cm”) L7 | L72* | 1.59% | 1.33*
Soil to skin adherence factor (mg/cm®) 0.5 0.2* 0.5* 1.0*
Total soil porosity (cm*/cm®) 0.38 | 0.35% | 04* 0.5%
Vadose zone air content (cm’/cm®) 0.26 0.2* 0.15* 0.1*
Vadose zone water content (cm’/cm’) 0.12 0.15%* 0.25* 0.4*
Vadose zone thickness (cm) 285.0 | 289.9* | 239.9* | ]48*

*Qakland-specific value

The following subsections discuss in detail the selection of, and justification for, each of the soil-
specific transport parameter values,

B.1.1 Capillary Fringe Parameters: Air Content, Water Content and Thickness

The capillary fringe is defined as the region above the water table that is completely saturated
(Freeze and Cherry 1979; Knox et al. 1993). Table B-2 compares the Oakland Tier 1 and Tier 2
values for capillary fringe air content, capillary fringe water content and capillary fringe
thickness with the ASTM (19935) defaults.
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Table B-2. Comparison of Oakland RBCA Capillary Fringe Thickness, Water Content
and Air Content Values with ASTM (1995) Defaults

Qakland RBCA ASTM
Tier | Tier 2 Default
All Merritt | Sandy | Clayey All
Input Parameter Soils Sands Silts Silts Soils
Capillary fringe air content
(cm’/em®) 0.038* | 0.025° | 0.020* | 0.010" | 0.038
Capillary fringe water content
(cm’/em’) 0.342* | 0330 | 0380° | 0475° | 0342
Capillary fringe thickness
(cm) 5 10.1° 60.1° 152 5
Source:
*ASTM (1995)

*selected by Technical Advisory Committee (1996b)

The Oakland Tier 1 values agree with the ASTM (1995) defaults.

The Oakland Tier 2 values deviate from the ASTM (1995) defaults. These values represent an
average of values recommended by environmental experts with Oakland field experience
(Technical Advisory Committee 1996b). The finer the soil particles, the less air and more water
is assumed to be present in the capillary fringe. The capillary fringe is also assumned to be thicker
in finer-grained soils. These assumptions are supported by standard literature on the subject.
Table B-3 compares the capillary rise values reported by Guymon (1994) with the Qakland Tier
2 values for capillary fringe thickness.

Table B-3. Comparison of Standard Capillary Rise Values with Oakland Tier 2
Capillary Fringe Thickness Values

Guymon {1994) Oaldand Tier 2
Grain size Capillary Rise* | Capillary Rise
Unconsolidated Material (mm) (cm) (cm)
Medium sand 0.50-0.20 24.6
Fine sand 0.20 - 0.10 42.8 10.1°
Silt (sample #1) 0.10-0.05 105.5 60.1%; 152.0°
Silt (sample #2) 0.05 - 0.02 200.0°

*capillary rise measured after 72 days; all samples were approximately 41% porous
“input parameter value for Merritt sands

*input parameter value for sandy silts

‘input parameter value for clayey silts

%still rising after 72 days

OAKLAND RISK-BASED CORRECTIVE ACTION 28




The Oakland RBCA values are conservative because they assume that there is some air trapped
in the capillary fringe, which makes it more permeable to chemicals volatilizing from the
groundwater.

B.1.2 Fraction Organic Carbon in Soil

Fraction organic carbon in soil is included as an input parameter in the both the ASTM (1995)
and Oakland RBCA models because it has a major impact on the ability of chemicals to sorb to
soil. The Oakland RBCA value for this input parameter takes into account the fact that mineral
surfaces, such as clay, and electromagnetic molecular forces also cause chemicals to sorb, even if
no organic carbon is present (Lyman et al. 1992; Knox et al. 1993). Table B-4 compares the

Oazkland Tier 1 and Tier 2 values for fraction organic carbon in soil with the ASTM (1995)
default.

Table B-4. Comparison of Oakland RBCA Fraction Organic Carbon in Soil Values

with ASTM (1995) Default
(g/8)
Oakland RBCA ASTM
Tier 1 Tier 2 Default
All Soils Merritt Sands Sandy Silts Clayey Silts All Soils
0.010° 0.010° 0.015° 0.020° 0.010
Source:
*Spence and Gomez (1999)

The Oakland Tier 1 value agrees with the ASTM (1995) default.

The Oakland Tier 2 values deviate from the ASTM (1995) default for the sandy silts and clayey
silts soil types. These deviations reflect the results of the Oakland soils characterization study
(Spence and Gomez 1999). The soils characterization study was performed to more accurately

predict sorption of organic chemicals to soil by taking into account factors other than organic
catbon.

Sorption of chemicals to organic carbon is the only process considered in the ASTM (1995)
equations to account for retardation. The equations assume that the mathematical product of
fraction organic carbon (F,.) and the organic carbon partition coefficient (K,.) equals the
distribution coefficient (K;). Although F is known to be an important contributor to sorption, it
is only a partial predictor of the total sorption that occurs. To address this shortcoming, the soils
characterization study measured the partitioning (or sorption) of dissolved-phase benzene onto
the three Oakland soil types. Once the actual partitioning was measured for benzene, a soil-
specific parameter (“Fo.*”") was calculated for each of the three soil types. The F,.* value is used
to predict the variability in the level of sorption, from one soil type to another, for al} organic
chemicals. The Oakland RBCA approach still accounts for chemicals sorbing differently from
one another by employing chemical-specific K, values in the equations.
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B.1.3 Groundwater Darcy Velocity

Groundwater Darcy velocity, a measure of water flux, is the mathematical product of hydraulic
conductivity and hydraulic gradient. Since Darcy velocity is difficult to measure independently,
values for hydraulic conductivity and hydraulic gradient were selected and the Darcy velocity
was then calculated. Table B-5 compares the Oakland Tier 1 and Tier 2 values for groundwater
Darcy velocity with the ASTM (1995) default.

Table B-5. Comparison of Oakland RBCA Groundwater Darcy Velocity Values with

ASTM (1995) Default
(cm/yr)
Oakland RBCA ASTM
Tier 1 Tier 2 Default
All Soils Merritt Sands Sandy Silts Clayey Silts All Soils
6 600° 60° 6 2500

Source:

*selected by Technical Advisory Committee (1998)

Pselected by Technical Advisory Committee (1996b)

“Infiltration rate through the vadose zone, groundwater Darcy velocity and
groundwater mixing zone thickness all affect the “ingestion of groundwater impacted by
leachate” pathway only and the values for these input parameters were selected as a
group. The Tier 1 values selected mirror those for clayey silts, which is the soil type
with the most conservative combination of values for these input parameters.

Both the Qakland Tier 1 and Tier 2 values deviate from the ASTM default.

The hydraulic gradient used to calculate Darcy velocity (0.002 cm/cm) s on the low end of
Oakland gradients and therefore conservative (Woodward-Clyde 1992). The values selected for
hydraulic conductivity are supported by standard text values. Table B-6 compares hydraulic
conductivity values reported by Freeze and Cherry (1979) with the Oakland RBCA values.

Table B-6. Comparison of Standard Hydraulic Conductivity Values with Oakland

RBCA Values
Freeze and Cherry (1979, Table 2.2) Oakland RBCA
Hydraulic Hydraulic Hydraulic
Conductivity Conductivity Conductivity'
Soil Type (cnv/'s) {cm/yr, extrapolated) {cmy/'yr)
Silty sand 1E-5 to 9E-2 3010 3E+6 3E+5°
Silt, loess 1E-7 to 2E-3 3 to 6E+4 3E+4°
Glacial till 1E-10 to 1E-4 3E+3 to 3.2E+3 JE+3°.

"values rounded to one significant figure

“input parameter value for Merritt sands
input parameter value for sandy silts

‘input parameter value for clayey silts
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The Oakland RBCA values for groundwater Darcy velocity are all significantly more
conservative than the ASTM (1995} default, because a lower Darcy velocity results in less
dilution of chemicals leaching to groundwater.

B.1.4 Groundwater Mixing Zone Thickness

The thickness of the mixing zone in groundwater is used to calculate the chemical concentration
in groundwater at the down-gradient edge of the soil source. Table B-7 compares the Oakland
Tier 1 and Tier 2 values for groundwater mixing zone thickness with the ASTM (1995) default.

Table B-7. Comparison of Oakland RBCA Groundwater Mixing Zone Thickness Values

with ASTM (1995) Default
(cm)
Qakland RBCA ASTM
Tier 1 Tier 2 Default
All Soils Merritt Sands Sandy Silts Clayey Silts All Soils
1,524*° 305 762° 1,524° 200

Source:

*selected by Technical Advisory Committee (1998)

®Infiltration rate through the vadose zone, groundwater Darcy velocity and
groundwater mixing zone thickness all affect the “ingestion of groundwater impacted by
leachate” pathway only and the values for these input parameters were selected as a
group. The Tier 1 values selected mirror those for clayey silts, which is the soil type
with the most conservative combination of values for these input parameters.

Both the Qakland Tier 1 and Tier 2 values deviate from the ASTM default.

The input value for groundwarter mixing zone thickness is used to estimate the concentration of a
chemical in groundwater extracted from a well. Varying hydraulic conductivity in the three
different soil types is assumed to influence the well screen length required to extract the same
amount of groundwater. The lower the hydraulic conductivity is, the longer the well screen
length that is required.

The Oakland RBCA approach is conservative. All water pulled from the well is assumed to be
fully mixed over the depth of the mixing zone. In reality, when a well is pumped, it also draws
water from below the well screen, where the chemical concentration is likely lower.

B.L5 Infiltration Rate of Water through the Vadose Zone

The infiltration rate is the amount of water that travels through the vadose zone and reaches
groundwater. Table B-8 compares the Oakland Tier 1 and Tier 2 values for infiltration rate of
water through the vadose zone with the ASTM (1995) default.
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Table B-8. Comparison of Oakland RBCA Infiltration Rate Values with ASTM (1995)

Default
{cm/yr)
QOakland RBCA ASTM
Tier 1 Tier 2 Default
All Soils Merritt Sands Sandy Silts Clayey Silts All Soils
3.0* 9,0° 6.0° 3.0° 30

Source:

*Technical Advisory Committee (1998); equal to 5 percent of average Oakland ramfali
*Technical Advisory Committee (1998); equal to 15 percent of average Oakland rainfall
Techmcal Advisory Committee (1998); equal to 10 percent of average Oakland rainfall
Unfiltration rate through the vadose zone, groundwater Darcy velocity and
groundwater mixing zone thickness all affect the “ingestion of groundwater impacted by
leachate” pathway only and the values for these input parameters were selected as a
group. The Tier 1 values selected mirror those for clayey silts, which is the soil type
with the most conservative combination of values for these input parameters.

Both the Oakland Tier 1 and Tier 2 values deviate from the ASTM (1995) default.

The Oakland RBCA values assume that infiltration rate is influenced by soil grain size and
permeability. Standard literature indicates that the Oakland RBCA values are conservative.
Table B-9 compares the range of recharge rate values reported by Walton (1988) for areas
geologically similar to Oakland with the QOakland RBCA infiltration rate values.

Table B-9. Comparison of Standard Recharge Rates with Oakland RBCA Infiltration
Rare Values

(in/yr)
Walton (1988)
(Originally based on Heath 1982) Oakland RBCA
Region Recharge Rate Infiltration Rate
Western Mountain Ranges 0.100-2
Alluvial Basins 0.001 - 1 3.6%2.4% 1.2°

“input parameter value for Merritt sands
®input parameter value for sandy silts
“input parameter value for clayey silts

B.1.6 Soil Bulk Density

Soil bulk density accounts for pore spaces and therefore differs from rock density. The following
equation is used to calculate soil bulk density:

soil butk density = (I — total porosity) (2.65 g/cm®)
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Table B-10 compares the Oakland Tier 1 and Tier 2 values for soil bulk density with the ASTM
(1995) default.

Table B-10. Comparison of Qakland RBCA Soi! Bulk Density Values with ASTM
(1995) Default
(g soil/em’ soil)

Qakland RBCA ASTM
Tier 1 Tier 2 Default
All Soils Merritt Sands Sandy Silts Clayey Silts All Soils
1.7° 1.72° 1.59° 1.33° 1.7
Source:
*ASTM (1995)

"based on total soil porosity values selected by Technical Advisory Comnmittee (1996b)

The Oakland Tier 1 value agrees with the ASTM (1995) default.

The Oakland Tier 2 values deviate from the ASTM (1995) default. These values were calculated

using the total soil porosity values selected by the Technical Advisory Committee (1996b) and
discussed in section B.1.8.

B.1.7 Soil to Skin Adherence Factor
The soil to skin adherence factor determines the amount of soil that will stick to an individual’s

skin upon contact. Table B-11 compares the Qakland Tier 1 and Tier 2 values for soil t0 skin
adherence factor with the ASTM (1995) default.

Table B-11. Comparison of Oakland RBCA Soi! to Skin Adherence Factor Values with
ASTM (1995} Default
(mg soil/cm’ soil)

Oakland RBCA ASTM

Tier 1 Tier 2 Default
All Soils Merritt Sands Sandy Silts Clayey Silts All Soils
0.5° 0.2° 0.5° 1.0° 0.5
Source:
*ASTM (1995)

*U.S. EPA (1992)

The Oakland Tier 1 value agrees with the ASTM (1995) default.

The Oakland Tier 2 values deviate from the ASTM (1995) default, except for sandy silts. These
values are conservative and are based on studies reported by U.S. EPA (1992) that showed soil
adherence to skin to be a functmn of grain size. Based on these studies, U.S. EPA (1992)

concluded that 0.2 [mg/cm®] may be the best value to represent an average overall exposed skin
and 1 [mg/cm’]may be a reasonable upper value.”
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B.1.8 Vadose Zone Air Content, Vadose Zone Water Content and Total Soil Porosity

Vadose zone air content, vadose zone water content and total soil porosity are interrelated and
are discussed here as a group. Total soil porosity is the sum of air content and water content.
Total soil porosity is used in the RBCA calculations because it is not the effective soil porosity
but the total soil porosity that is operative in diffusion processes. Table B-12 compares the
Oakland Tier 1 and Tier 2 values for fotal soil porosity, vadose zone water content and vadose
zone air content with the ASTM (1995) defaults.

Table B-12. Comparison of Qakland RBCA Total Soil Porosity, Vadose Zone Water
Content and Vadose Zone Air Content Values with ASTM (1995) Defaults

(cm*/em®)
Qakland RBCA ASTM
Tier 1 Tier 2 Default
All Merritt | Sandy { Clayey All
Input Parameter Soils Sands Silts Silts Soils
Total soil porosity 0.38° 0.35° 0.40° 0.5 0.38
Vadose zone water content 0.12° 0.15* 0.25° 0.4* 0.12
Vadose zone air content 0.26° 0.20° 0.15° 0.1 0.26
Source:
“selected by Technical Advisory Committee (1996b)
"ASTM (1995)

The Qakland Tier | values agree with the ASTM (1995) defaults.

The Oakland Tier 2 values deviate from the ASTM (1995) defaults. These values represent an
average of values recommended by environmental experts with Oakland field experience
(Technical Advisory Committee 1996b). The Tier 2 input parameter values selected for each soil
type reflect the following considerations:

(1) The total soil porosity value should be reflective of the vadose zone in between the source
and the building or the source and the ground surface. If there are any lower permeability
(i.e., higher water content) lenses, they will be the limiting layer for diffusion and the air
content and water content values should account for their presence.

(2) Total soil porosity in sand is diminished if the sand is “dirty” or not well-sorted because
the larger pore spaces fill up with small particles.

(3) Total soil porosity in clays increases as the clay particle sizes decrease, resulting in a
greater percent volumetric water content, and an absolute volumetric air content that is
the same as or lower than that found in clays with larger particle sizes.

(4) Soils may be wetter in the winter and drier in the summer; therefore, the input parameter
values should reflect an annual average.

(5) Total soil porosity is not the critical parameter, per se; rather, the model is driven by the
values selected for vadose zone air content and vadose zone water content.
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The Oakland Tier 2 total soil porosity values are supported by standard groundwater and soils
texts. Table B-13 compares the ranges of total soil porosity values reported by Freeze and
Cherry (1979) with the Qakland Tier 2 values,

Table B-13. Comparison of Standard Total Porosity Value Ranges for Various Soil
Types with Oakland Tier 2 Values
(o’ oias/om’sei)

Freeze and Cherry (1979) Oakland Tier 2
Unconsolidated Deposits Total Soil Porosity (Range) Total Soil Porosity
Sand (.25 -0.50 0.35°
Silt 0.35-0.50 0.40°
Clay 0.40 - 0.70 0.50°

“input parameter value for Merritt sands
input parameter value for sandy silts
“input parameter value for clayey silts

Texts do not typically report standard values for air content and water content in the vadose zone.
Heath (1989) defines specific yield as the amount of water in storage in the vadose zone that
drains under the influence of gravity, and specific retention as the amount of water that is
retained in the pore spaces under the influence of gravity‘.l' Specific yield may be considered a
conservative air content value and specific retention a conservative water content value. Table
B-14 compares the Heath (1989) values for specific yield and retention with the Oakland Tier 2
values for vadose zone air content and vadose zone water content, respectively.

Table B-14. Comparison of Standard Specific Retention and Specific Yield Values with
Oakland Tier 2 Vadose Zone Air Content and Vadose Zone Water Content Values

(em’fom’)
Heath (1989) QOakland Tier 2
Material Specific Yield | Specific Retention | Air Content { Water Content
Sand 0.22 0.03 0.20° 0.15°
Soil 0.40 0.15 0.15° 0.25°
Clay 0.02 0.48 0.10° 0.40°

“input parameter value for Merritt sands
*input parameter value for sandy silts
‘input parameter value for clayey silts

The Qakland RBCA Tier 2 values for vadose zone air content and vadose zone water content
take into consideration that clays hold more water and sands less. The Oakland RBCA values are
conservative because the vadose zone air content is assumed to be on the high end of potential

values, which renders the vadose zone more permeable to chemicals volatilizing from the soil
and groundwater.
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B.1.9 Vadose Zone Thickness
The thickness of the vadose zone is determined by the depth to groundwater and the thickness of

the capillary fringe. Table B-15 compares the Oakland Tier 1 and Tier 2 values for vadose zone
thickness with the ASTM (1995) default.

Table B-15. Comparison of Oakland RBCA Vadose Zone Thickness Values with ASTM

(1995) Default
(cm)
Oakland RBCA ASTM
Tier 1 Tier 2 Default
All Soils Merritt Sands Sandy Silts Clayey Silts All Soils
295.0° 289.9° 239.9° 148.0° 295.0
Source:
*ASTM (1995)

“calculated from values for capillary fringe thickness and depth to groundwater selected
by Technical Advisory Committee (1996b)

For a discussion of how the values for capillary fringe thickness and depth to groundwater were
selected, and a comparison with standard literature values, refer to sections B.1.1 and B.2.5,
respectively.

B.2 NON-SOIL-SPECIFIC TRANSPORT PARAMETERS

This section discusses the transport parameters whose input values do not vary by soil type.

Table B-16 presents the Oakland RBCA values and indicates which of these diverge from the
ASTM (1995) defaults.

Table B-16. Oakland RBCA Non-soil-specific Transport Parameter Values

Input Parameter Value
Areal fraction of cracks in building foundation (cm*/cm®) 0.001*
Foundation cracks air content (cm’/cm®) 0.26
Foundation cracks water content (cm’/em’) : 0.12
Foundation thickness (cm) 15
Lower depth of surficial soil zone (cm) 100
Depth of subsurface soil sources (cm) 100:
Depth to groundwater (cm) 300
Width of source area parallel to wind or groundwater flow

direction (cm) 1500
Outdoor air mixing zone height (cm) 200
Particulate emission rate {g/cm?/s) 1.38E-11*
Wind speed above ground surface in outdoor air mixing zone

{cm/s) : 322+%

*QOakland-specific value
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The following subsections discuss in detail the selection of, and justification for, each of the non-
soil-specific transport parameter values.

B.2.1 Areal Fraction of Cracks in Building Foundation

Cracks in the foundation or basement walls can allow greater concentrations of a volatilized
chemical to infiltrate a building. The Oakland RBCA value for areal fraction of cracks in
building foundation deviates from the ASTM (1995) default (see Table B-17).

Table B-17. Comparison of Oakland RBCA Areal Fraction of Cracks in Building
Foundation Value with ASTM (1995) Default
(cm’/cm?)

Oakland RBCA ASTM Default
0.001™" 0.01

Source:
*Technical Advisory Committee (1997)
® American Society of Heating, Refrigerating, and Air Conditioning Engineering (1981)

The Oakland RBCA value was selected by the Technical Advisory Committee (1997) and is
considered a typical assumption for buildings with slab floors. The value is supported by
California data, collected by Carlos et al. and presented by the American Society of Heating,
Refrigerating, and Air Conditioning Engineering (ASHRAE 1981).

B.2.2 Foundation Cracks Air Content and Water Content

Foundation cracks air content and foundation cracks water content are interrelated and
discussed here together. The more air present in foundation or basement wall cracks, the more
easily a volatilized chemical can infiltrate a building. The Oakland RBCA values for foundation

cracks air content and foundation cracks water content agree with the ASTM (1995) default (see
Table B-18).

Table B-18. Comparison of Oakland RBCA Foundation Cracks Air Content and
Foundation Cracks Water Content Values with ASTM (1995) Defaults

(cm)
QOakland ASTM
_Input Parameter RECA Default
Foundation cracks air content 0.26° 0.26
Foundation cracks water content 0.12* 0.12
Source:
"ASTM (1995)

If one assumes that foundation cracks typically become filled with dirt over time, the Oakland
RBCA values reflect conservative assumptions about the air content in that dirt.
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B.2.3 Foundation Thickness
The thickness of a building foundation can effect the indoor air concentration of a chemical

volatilizing from the soil or groundwater. The Oakland RBCA value for foundation thickness
agrees with the ASTM (1995) default (see Table B-19).

Table B-19. Comparison of Qakland RBCA Foundation Thickness Value with ASTM
(1995) Default
(cm)

Qakland RBCA ASTM Default
15* 15

Source:
*California Building Code (1998)

The input parameter value for foundation thickness reflects the minimum construction standard
for building foundations. The California Building Code (1998) requires a foundation thickness
of six inches, or approximately 15 cm, for one-story buildings. The Oakland RBCA value is
conservative under many scenarios because the California Building Code (1998) requires an

eight-inch foundation for two-story buildings and a ten-inch foundation for buildings of three
stories or more.

B.2.4 Source Geometry Parameters

Source geometry parameters serve to define the lateral and vertical extent of contamination. The
Oakland RBCA values for lower depth of surficial soil zone, depth to subsurface soil sources,
depth to groundwater, and width of source area parallel to wind or groundwater flow direction
agree with the ASTM (1995) defaults (see Table B-20).

Table B-20. Comparison of Oakland RBCA Source Geometry Parameter Values and

ASTM (1995) Defaults
(cm)
Oazkland ASTM
Input Parameter RBCA Default
Lower depth of surficial soil zone 100° 100
Depth to subsurface soil sources 100° 100
Depth to groundwater 300° 300
Width of source area parallel to wind or
groundwater flow direction 1500° 1500

Source:
*ASTM (1995); Technical Advisory Committee (1996b)

The value for lower depth of surficial soil zone simply delineates the vertical extent of the
surficial soil medium for the purpose of defining the exposure pathway of concern.
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The depth and width of the source area will obviously vary from site to site. The Oakland RBCA

approach is conservative because it assumes a moderate to large source area close to the ground
surface.

Note that groundwater in Oakland is typically encountered at anywhere from 10 to 30 feet
(Gomez 1999). The selected value of ten feet is therefore conservative. If actual site depth to
groundwater is less than ten feet and inhalation of chemicals volatilizing from groundwater is the
primary exposure pathway of concern, then the site in question is not eligible for application of
the Oakland RBCA levels (City of Oakland 2000).

B.2.5 Outdoor Air Mixing Zone Height
The height of the outdoor air mixing zone defines the area from which a person draws air to

breathe. The Oakland RBCA value for outdoor air mixing zone height agrees with the ASTM
(1995) default (see Table B-21).

Table B-21. Comparison of Oakland RBCA Outdoor Air Mixing Zone Height Value
with ASTM (1995) Default
(cm)

Oakland RBCA ASTM Default
200* 200

Source:
*ASTM (1995)

The Oakland RBCA value reflects the breathing area of an average person.

B.2.6 Particulate Emission Rate

The particulate emission rate is used to calculate a high-end estimate of the amount of breathable
dust particles (<10 microns) originating from exposed soil that are present in outdoor air. Dust
particles are assumed to come from the top few centimeters of the soil surface. The Oakland

RBCA value for particulate emission rate deviates from the ASTM (1995) default (see Table B-
22).

Table B-22. Comparison of Qakland RBCA Particulate Emission Rate Value with
ASTM (1995) Default

(g/cmzfs)

Oakland RBCA ASTM Default
1.38E-11° 6.9E-14
*based on Soil Screening Guidance (U.S. EPA 1995)

The particulate emission rate for the Oakland RBCA approach is based on Soil Screening
Guidance (U.S. EPA 1995). Both the Oakland RBCA and ASTM (1995) particulate emission
rates are derived from the Cowherd unlimited erosion potential model (U.S. EPA 1985);
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however, different input values are used to calculate the rate. U.S, EPA (1995) inputs are very
conservative and produce a higher particulate emission rate than the ASTM (1995) default.

B.2.7 Wind Speed above Ground Surface in Outdoor Air Mixing Zone

Wind speed can effect the concentration of a chemical of concern in the outdoor air through
dispersion. The Oakland RBCA value for wind speed above ground surface in outdoor air
mixing zone deviates from the ASTM (1995) default (see Table B-23).

Table B-23. Comparison of Oakland RBCA Wind Speed Value with ASTM (1995)
Default
(cm/s)

QOakland RBCA ASTM Default
322° 225

Source:

“extrapolated from wind rose data provided by the Bay Area Air Quality Management
District (BAAQMD 1996)

Average annual wind speeds for different areas of Oakland were extrapolated from wind rose
data, and the lowest of these wind speeds was selected as the Oakland RBCA input parameter
value (see Table B-24).

Table B-24. Location-specific Wind Speeds in Oakland

{cm/s)
West Oakland (Sewage East Oakland (Oakland Oakland-Berkeley Hills
Treatment Plant) International Airport) (Vollmer Peak)
322 418 640°

“measured from 4/1/92 through 3/31/93

*measured from 1/1/60 through 12/31/64

‘measured from 1/1/90 through 12/4/90

“selected as the average annual wind speed for Oakland

The lower the wind speed is, the lower are the RBCA levels for the outdoor air exposure
pathways. The selected wind speed value of 322 cm/s is conservative because it is the lowest of
the average annual wind speeds measured in Qakland.

B.3 RECEPTOR-SPECIFIC PARAMETERS

This section discusses the input parameters whose values vary by receptor and land use scenario.
The three potential receptors in the Oakland RBCA approach are: child residential, adult
residential and adult commercial/industrial (i.e., worker). As described in section 2.2 of the
body, the Oakland RBCA residential land use exposure scenario assumes a combined child/adult
receptor for carcinogenic health effects and a child receptor for non-carcinogenic effects.
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Table B-25 presents the Oakland RBCA values for the receptor-specific parameters and indicates
which of these diverge from the ASTM (1995) defaults.

Table B-25. Oakland RBCA Receptor-Specific Input Parameter Values and Sources

Commercial/
Residential Industrial

Input Parameter Child Adult Worker
Averaging time for carcinogenic effects {yr) 70* 70 70
Averaging time for non-carcinogenic effects

(yr) 6% 24* 25
Averaging time for vapor flux (s) 9.46E+08" | 9.46E+08" | 7.88E+08
Body weight (kg) 15* 70 70
Building air volume/floor area (cm*/cm?) 229% 229% 305*
Exposure duration (yr) 6* 24 25
Exposure frequency (d/yr) 350* 350 250
Exposure frequency to water used for

recreation (d/yr) 120+ 120* NA
Exposure time to indoor air (ht/d) 24* 24* 9*
Exposure time to outdoor air (hr/d) 16* 16* g*
Exposure time to water used for recreation

(hr/d) 2 1* NA
Groundwater ingestion rate (liters/d) 1* 2 1
Indoor air exchange rate (s™) 5.60E-04*% } 5.60E-04* | 1.40E-03*
Indoor inhalation rate (m*/d) 10* 15 20
Ingestion rate while playing in

water used for recreation (liters/hr) 0.05* 0.05* NA
Outdoor inhalation rate (m®/d) 10* 20+ 20
Skin surface area exposed to soil (cm®) 2000* 5000* 5000*
Skin surface area exposed to water used for

recreation (cm’) 8000* 20,000* NA
Soil ingestion rate (mg/d) 200* 100 50

*QOakland-specific value

Note: NA indicates that the input parameter is not applicable to the commercial/industrial

land use scenario

The following subsections discuss in detail the selection of, and justification for, each of the
receptor-specific parameter values,

B_3.1 Averaging Time for Carcinogenic Effects

The averaging time for carcinogenic effects is the length of time used to statistically normalize
the intake of a carcinogen. Table B-26 compares the Oakland RBCA values for averaging time
Jor carcinogenic effects with the ASTM (1995) defaults.

Table B-26. Comparison of Oakland RBCA Values for Averaging Time for
Carcinogenic Effects with ASTM (1995) Defauits
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(yrs)
Land Use Scenario Qakland RBCA ASTM Default
Residential Child: 70°; Adult: 70° 70
Commercial/Industrial 70° 70
Source:

"U.S. EPA (1996)

The Oakland RBCA value for averaging time for carcinogenic effects agrees with the ASTM
(1995) default for both the residential and commercial/industrial land use scenarios. This value
is based on an average life expectancy of approximately 70 years. This is standard throughout

Tisk assessment literature and U.S. EPA toxicity data are based on it.

The Oakland RBCA approach assumes that the chemical concentration remains constant over the
entire exposure duration (30 years for residential; 25 years for commercial/industrial). For
volatile and soluble chemicals, this is a very conservative assumption since the concentration will

actually decrease over time.

B.3.2 Averaging Time for Non-carcinogenic Effects
The averaging time for non-carcinogenic effects is set equal to the exposure duration because
non-carcinogenic effects are not considered cumulative; instead, a daily intake level is
determined. Table B-27 compares the Qakland RBCA values for averaging time for non-
carcinogenic effects with the ASTM (1995) defaults.

Table B-27. Comparison of Oakland RBCA Residential Scenario Values for Averaging
Time for Non-carcinogenic Effects with ASTM (1995) Defaults

(yrs)
Land Use Scenario Qakland RBCA ASTM Default
Residential Child: 6*; Adult: 24° 30
Commercial/Industrial 25° 25
Source:

*U.S. EPA (1996)

The Oakland RBCA value for averaging time for non-carcinogenic effects agrees with the
ASTM (1995) default for both the residential and commercial/industrial land use scenarios.
Note, however, that this input parameter cancels out of the equation along with exposure
duration since non-carcinogenic effects are calculated based on 2 daily intake and not cumulative
exposure. Therefore, what is relevant is the conservative assumption that the receptor is always a

young child.
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B.3.3 Averaging Time for Vapor Flux
Averaging time for vapor flux is the length of time over which a chemical is assumed to volatilize

from surficial soil. Table B-28 compares the Oakland RBCA values for averaging time Jor
vapor flux with the ASTM (1995) defaults.

Table B-28. Comparison of Oakland RBCA Values for Averaging Time for Vapor Flux

with ASTM (1995) Defaults
(s)
Land Use Scenario Qakland RBCA ASTM Defauit
Residential 5.46E+08° 9.46E+08
Commercial/Industrial 7.88E+08? 7.88E-+08
Source:
*ASTM (1995)

The Oakland RBCA value for averaging time for vapor flux agrees with the ASTM (1995)
default for both the residential and commercial/industrial land use scenarios.

The Oakland RBCA values are set equal to the input value for exposure duration, in seconds.

For a discussion of how the values for exposure duration were selected and a comparison with
research data, refer to section 3.6.

B.3.4 Body Weight
Body weight is assumed to influence the effect of a given concentration of a chemical on an

exposed individual. Table B-29 compares the Oakland RBCA values for body weight with the
ASTM (1995) defaults.

Table B-29. Comparison of OQakland RBCA Values for Body Weight with ASTM (1995)

Defaults
(yrs)
Land Use Scenario Oakland RBCA ASTM Default
Residential Child: 15%; Adult: 70 70
Commercial/Industrial 70° 70

Source:
*U.S. EPA (1996)

The Oakland RBCA value for body weight deviates from the ASTM (1995) default for the
residential land use scenario because the potential for a child receptor is taken into account in the
Oakland RBCA calculations. The Oakland RBCA value for children is 15 kg, based on U.S.
EPA (1996} data. For children between the ages of 0 and 6, this value falls slightly below the
mean (U.S. EPA 1989a). The Oakland RBCA value is therefore moderately conservative.

The Oakland RBCA value for body weight agrees with the ASTM (1995) default for the
commercial/industrial land use scenario. The Ozkland RBCA value for adults for both the
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residential and commercial/industrial land use scenarios is 70 kg. This value is based on both
ASTM (1995) and U.S. EPA (1996) data and approximates a mean value for individuals between
the ages of 6 and 75 years (U.S. EPA 1989b).

B.3.5 Building Air Volume/Floor Area
The building air volume divided by the floor area is the height of the ceiling. Larger rooms allow
for a greater reduction in the concentration of a volatilized chemical in the air. Table B-30

compares the Oakland RBCA values for building air volume/floor area with the ASTM (1995)
defaults.

Table B-30. Comparison of Oakland RBCA Values for Building Air Volume/Floor Area

with ASTM (1995) Defaults
(cm3/cm2)
Land Use Scenario QOakland RBCA ASTM Default
Residential Child: 229%; Adult; 229° 200
Commercial/Industrial 305° 300

Source:
*California Building Code (1998)
*based on U.S. EPA {1997) delineation of “typical” ceiling heights

The Oakland RBCA values for building air volume/floor area deviate from the ASTM (1995)
defaults for both the residential and commercial/industrial land use scenarios.

The Oakland RBCA value for the residential land use scenario is based on the minimum
California Building Code (1998) requirement of seven feet, six inches for residential structures.
The Oakland RBCA value for the commercial/industrial land use scenario assumes an average
ceiling height of 10 feet. This value reflects the average of the values defined by U.S. EPA
(1997} as “typical” for residential (eight feet) and commercial (12 feet), and was selected to
account for commercial enterprises operating on the ground floor of older, mixed-use structures.

B.3.6 Exposure Duration
The exposure duration is the number of years over which an individual is assumed to be exposed

to a chemical of concern. Table B-31 compares the Oakland RBCA values for exposure duration
with the ASTM (1995) defaults.
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Table B-31. Comparison of Oakland RBCA Values for Exposure Duration with ASTM

(1995) Default
(y1s)
Land Use Scenario Oakland RBCA ASTM Default
Residential Child: 6% Adult: 24* 30
Commercial/Industrial 25 25

Source:
"U.S. EPA (1996)

The Oakland RBCA values for exposure duration agree with the ASTM (1995) default for both
the residential and commercial/industrial land use scenarios. (Under the residential land use
scenario, the child and adult exposure duration values are added together.) Research data
indicate that both values are conservative. Table B-32 compares the Qakland RBCA values for

residential land use exposure duration with U.S. EPA data on homeowners living continually in
the same house.

Table B-32. Comparison of Oakland RBCA Values for Residential Land Use Scenario
Exposure Duration with U.S. EPA Data on Homeowners Living Continually in the Same

House
(yrs)
U.S. EPA 1989b U.S. EPA 1989%
Oakland RBCA (50th percentile) {90th percentile)
30 9 30

The Oakland RBCA value for the residential land use scenario is 30 years: 24 as an adult and 6
as a child. The U.S. EPA (1989b) values are based on an analysis of 1983 Bureau of Census
data. They indicate that the Oakland RBCA values are very conservative. Still, other population
mobility studies indicate that the U.S. EPA (1989b) findings probably underestimate the
conservatism of the Oakland RBCA value for three reasons. First, Oakland is an urban area and
the U.S. EPA (1989b) analysis includes rural areas where population mobility tends to be lower,
Second, many Oakland residents are not homeowners and studies have shown that the average
residence time of an apartment dweller ranges from 18 to 24 months (U.S. EPA 1989b). Third,
individuals living in the Western United States tend to be more mobile than those living in other

areas of the country. Israeli and Nelson (1992) take these factors into account in their analysis
{see Table B-33).
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Table B-33. Comparison of Qakland RBCA Value for Residential Land Use Scenario
Exposure Duration with Israeli and Nelson (1992) Data on Time Spent in One Residence

(yrs)
Oakland RBCA Israeli and Nelson (1992)
All U.S. Households Western U.S. All Urban U.S.
Al]l Oakland (95th percentile} Households Households
Households (95th percentile) (95th percentile)
30.0 23.1 17.1 21.7

The Oakland RBCA value for the commercial/industrial land use scenario is 25 years. Again,
labor mobility studies indicate that this value is conservative. Table B-34 compares the Oakland
RBCA value for the commercial/industrial land use scenario with Bureau of Labor Statistics
{1988) data on time spent at a specific job.

Table B-34. Comparison of Oakland RBCA Values for Commercial/Industrial Land Use
Scenario Exposure Duration with Bureau of Labor Statistics Data on Time Spent at a

Specific Job
(yrs)
Bureau of Labor Statistics Bureau of Labor Statistics
Oakland RBCA (50th percentile} (95th percentile)
25 4 25

B.3.7 Exposure Frequency
The exposure frequency is the number of days per year that an individual is assumed to be

exposed to a chemical of concern. Table B-35 compares the Oakland RBCA values for exposure
Jfrequency with the ASTM (1995) defaults.

Table B-35. Comparison of Oakland RBCA Values for Exposure Frequency with ASTM (1995)

Defaults
(d/yT)
Land Use Scenario Dakland RBCA ASTM Default
Residential Child: 350% Adult: 350* 350
Commercial/Industrial 250* 250

Source:
“U.S. EPA (1996)

The Oakland RBCA value for exposure frequency agrees with the ASTM (1995) default for both
the residential and commercial/industrial land use scenarios.

The Oakland RBCA value for the residential land use scenario, for both adult and child, is 350
days/year. This value is based on a two-week vacation scenario. It is conservative because it
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assumes that the individual is at home all 24 hours each day and does not take into consideration
activities away from home, such as weekend trips, work and errands.

The Oakland RBCA value for the commercial/industrial land use scenario is 250 days/year. This
value is based on a five-day work week for fifty weeks of the year. It is conservative because it
does not take into account additional holidays and sick days that typically account for anywhere
from 10 to 20 fewer work days per year.

B.3.8 Exposure Frequency to Water Used for Recreation

Exposure frequency to water used for recreation is a measure of the number of days per vear that
an individual is exposed to a chemical of concemn through contact with groundwater or surface
water. The Oakland RBCA value of 120 days/year is based on a hypothetical, swimming
scenario in which water pulled from an extraction well or nearby surface water body is used to
fill a pool. It assumes that the exposed individual swims in the contaminated water every day of
the swim season, which is assumed to last four months.

ASTM (1995) does not consider this exposure scenario.

B.3.9 Exposure Time to Indoor Air

Exposure time to indoor air is determined by the number of hours per day that an individual is
inside a building impacted by contaminated air. ASTM (1995) does not include this input
parameter in its RBCA model, effectively assuming 24 hours of exposure per day for both the
residential and commercial/industrial land use scenarios. For the residential land use scenario,
the OQakland RBCA value is also 24 hours. This is 2 maximally conservative value that assumes
the exposed individual is house-ridden for family obligations or health reasons.

For the commercial/industrial land use scenario, the Oakland RBCA value is 9 hours. This is
based on an eight-hour work day with a one-hour lunch taken inside and on-site.

B.3.10 Exposure Time to Outdoor Air

Exposure time to outdoor air is determined by the number of hours per day that an individual is
outside at a site with contaminated ambient air. ASTM (1995) does not include this input
parameter in its RBCA model, effectively assuming 24 hours of exposure per day for both the
residential and commercial/industrial land use scenarios. For the residential land use scenario,
the Oakland RBCA value is 16 hours. This is a conservative value that assumes the exposed
individual is on-site but outside of the home (e.g., in the yard or garden) the whole day except for
eight hours of sleep.

For the commercial/industrial land use scenario, the Oakland RBCA value is 9 hours. This is
based on an outdoor, eight-hour work day with a one-hour lunch taken outside and on-site,

B.3.11 Exposure Time to Water Used for Recreation

Exposure time to water used for recreation is a measure of the duration of each exposure to
contaminated water used for recreation. The Oakland RBCA values are based on a hypotheticat,
swimming scenario in which water pulled from an extraction well or nearby surface water body
is used to fill a peol. The Oakland RBCA value for an adult assumes one hour of swimming per
day; the Oakland RBCA value for a child assumes two hours of swimming per day (Technical
Advisory Committee 1997).

ASTM (1995) does not consider this exposure scenario.
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B.3.12 Groundwater Ingestion Rate

The groundwater ingestion rate is the amount of impacted groundwater that is ingested by an

individual each day. Table B-36 compares the Oakland RBCA values for groundwater ingestion
rate with the ASTM (1995) defaults.

Table B-36. Comparison of Oakland RBCA Groundwater Ingestion Rate Values with

ASTM (1995) Defaults
(L/d)

Land Use Scenario Qakland RBCA ASTM Default

Residential Child: 1*; Adult: 2* 2

Commercial/Industrial 1° 1
Source:
*U.S. EPA (1996)
*ASTM (1995)

The Oakland RBCA value for groundwater ingestion rate deviates from the ASTM (1995)
default for the residential {and use scenario because the potential for a child receptor is taken into
account in the Oakland RBCA model. The Oakland RBCA value for a child under the residential
land use scenario is 1 liter/day. This value is based on U.S. EPA (1989b; 1996) data. The
Oakland RBCA value for an adult under the residential land use scenario is 2 liters/day. This
value is based on both ASTM (1995) and U.S. EPA (1996) data.

Tap water consumption studies indicate that these values are very conservative. Cantor et al.
(1987) calculate the mean tap water consumption to be 1.4 liters per day. The same study
calculates the 99.99th percentile to be 2.0 liters per day (U.S. EPA 1989b).

The Oakland RBCA value for groundwater ingestion rate agrees with the ASTM (1993) default
for the commercial/industrial land use scenario.

B.3.13 Indoer Air Exchange Rate

The indoor air exchange rate determines how much fresh air is exchanged with indoor air in

buildings. Table B-37 compares the Ozkland RBCA values for indoor air exchange rate with the
ASTM (1995) defaults.
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Table B-37. Comparison of Oakland RBCA Indoor 4ir Exchange Rate Values with

ASTM Default
(ACH*)

Land Use Scenario Oakland RBCA ASTM Default
Residential 2.0 0.5
Commercial/Industrial 5.0° 0.83
*Air changes per hour (1 ACH = 0.00028 building volume exchanges/second)
Source:
*Sherman (1997)
*Hydeman (1996)

The Oakland RBCA values for indoor air exchange rate deviate from the ASTM (1995) defaults
for both the residential and commercial/industrial land use scenarios.

The ASTM (1995) defaults are 0.00014 building volumes/second for the residential land use
scenario and 0.00023 building volumes/second for the commercial/industrial land use scenario.
These rates translate to 0.5 and 0.83 air changes per hour (ACH), respectively.

Because of Oakland’s extremely temperate climate, the Oakland RBCA indoor air exchange rates
are set higher than the ASTM (1995) defaults. For a residential land use scenario in California, a
value of 2.0 ACH is considered reasonable (Sherman 1997). For a commercial/industrial land
use scenario, a value of 5.0 ACH is employed because, when the outside temperature is between
60° F and 70°F, it is most efficient to use 100 percent fresh air for building ventilation (Hydeman
1996). Oakland temperatures are between 60° F and 70° F during the day for about six months of
the year (National Climactic Data Center 1982).

B.3.14 Indoor Inhalation Rate
The indoor inhalation rate is the average volume of indoor air breathed per hour. Table B-38
compares the Oakland RBCA values for indoor inhalation rate with the ASTM (1995) defaults.

Table B-38. Comparison of Qakland RBCA Values for Indoor Inhalation Rate with

ASTM (1995) Defaults
(m’/d)
Land Use Scenario Oakland RBCA ASTM Default
Residential Child: 10%; Adult: 15* 15
Commercial/Industrial 20° 20

Source:
*UJ.S. EPA (1996; 1997)

The Ozkland RBCA values for indoor inhalation rate deviates from the ASTM (1995) default
for the residential land use scenario because the potential for a child receptor is taken into
account in the Oakland RBCA model. The Oakland RBCA values are based on Exposure
Factors Handbook (U.S. EPA 1997). They represent average inhalation rates that are supported
by several field studies discussed in detail in U.S. EPA (1997).

OAKLAND RISK-BASED CORRECTIVE ACTION 49




B.3.15 Ingestion Rate of Water Used for Recreation

The ingestion rate while in water used for recreation is based on a hypothetical, swimming
scenario. The U.S. EPA (1989b) recommends assuming an incidental ingestion rate while
swimming of 50 mi/hr. U.S. EPA (1989b) advises that workers are not expected to be exposed

via this pathway.

ASTM (1995) does not consider this exposure scenario.

B.3.16 Outdoor Inhalation Rate
The outdoor inhalation rate is the average volume of outdoor air breathed per hour. Table B-39
compares the Oakland RBCA values for outdoor inhalation rate with the ASTM (1995) defaults.

Table B-39. Comparison of Oakland RBCA Values for Qutdoor Inhalation Rate with

ASTM (1995) Defaults
(m’/d)
Land Use Scenario Qakland RBCA ASTM Default
Residential Child: 10% Adult: 15* 15
Commercial/Industrial 20° 20

Source:
*U.S. EPA (1996)

The Oakland RBCA value for outdoor inhalation rate deviates from the ASTM {1995) default
for the residential land use scenario because the potential for a child receptor is taken into
account. The Oakland RBCA values are based on the Region 9 PRGs (U.S. EPA 1996} and the
Exposure Factors Handbook (U.S. EPA 1997). They represent average inhalation rates that are
supported by several field studies discussed in detail in U.S. EPA (1 997).

B.3.17 Skin Surface Area Exposed to Soil

The skin surface area exposed to soil is used to estimate how much soil may come in contact
with the skin and be absorbed through the skin. Table B-40 compares the Oakland RBCA values
for skin surface area exposed to soil with the ASTM (1995) defaults.

Table B-40. Comparison of Oakland RBCA Values for Skin Surface Area Exposed 1o
Soif with ASTM (1995) Defaults

(cm?/d)
Land Use Scenario QOakland RBCA ASTM Default
Residential Child: 20007, Adult: 5000° 3160
Commercial/Industrial 5000° 3160
Source:
“U.S. EPA (1996)
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The Oakland RBCA values for skin surface area exposed to soil deviate from the ASTM (1995)
defaults for both the residential and commercial/industrial land use scenarios.

The Oakland RBCA values are conservative. U.S. EPA (1989b) reports that a “typical case”
scenario for adults (i.e., exposed individual wears long-sleeve shirt, pants and shoes; exposed
areas are head and hands) is 2000 cm’ and a “worst case” scenario for adults (i.e., exposed

individual wears short-sleeve shirt, shorts and shoes; exposed areas are head, hands, forearms
and lower legs) is 5000 cm’.

U.S. EPA (1997) provides a breakdown of skin surface area by body part for both adults and
children,

B.3.18 Skin Surface Area Exposed to Water Used for Recreation
Skin surface area exposed to water used for recreation is the surface area of skin that comes in
contact with contaminated water during recreational activity. Table B-41 compares the Oakland

RBCA values for skin surface area exposed to water used for recreation with U.S. EPA (1989b)
data on tota] skin surface area.

Table B-41. Comparison of Oakland RBCA Values for Skin Surface Area Exposed to
Water Used for Recreation with U.S. EPA (1989b) Data on Total Skin Surface Area

(cm’)
U.S. EPA (1989b) U.S. EPA (1989b)
Receptor Oakland RBCA* (50™ percentile) (95th percentile)
Male Adult 20,000 19,400 22,000
Female Adult 20,0007 16,900 19,800
Male Child 8,000° 7,280 8,420
Female Child 8,000" 7,110 8,790

*no distinction is made in the Oakland RBCA mode! between male and female receptors

Source:

*U.S. EPA (1996)

The Oakland RBCA values are conservative. They are based on a hypothetical, swimming
scenario in which the exposed individual’s entire body is submerged.

ASTM (1995) does not consider this exposure scenario.

B.3.19 Soil Ingestion Rate

Soil ingestion rate is a measure of the amount of surficial soil intentionally or inadvertently
ingested each day. For adults, soil ingestion typically results from oral or nasal contact with dirt
on the hands or face. For children, soil ingestion may also result from actually eating dirt. Table
B-42 compares the Oakland RBCA values for soil ingestion rate with the ASTM (1995) defaults.

OAKLAND RISK-BASED CORRECTIVE ACTION 51




Table B-42. Comparison of Oakland RBCA Values for Soil Ingestion Rate with ASTM

(1995) Defaults
(mg/d)
Land Use Scenario Oakland RBCA ASTM Default
Residential Child: 200% Adult: 100 100
Commercial/Industrial 50* 50

Source:
*U.S. EPA (1996)

The Oakland RBCA value deviates from the ASTM (1995) defauit for the residential land use
scenario because the potential for a child receptor is taken into account. The Oakland RBCA
value for the commercial/industrial scenario agrees with the ASTM (1995) default.

The Oakland RBCA values are based on U.S. EPA (1996) recommendations and are very
conservative. Various studies have attempted to estimate typical soil ingestion rates by
measuring traces of soil elements found in the urine and fecal matter of study participants.
Results have varied depending on the trace element measured.

Table B-43 compares the Oakland RBCA values with values calculated by the American
Industrial Health Council (AIHC 1994) from data reported by Calabrese and Stanek (1991).

Table B-43. Comparison of Oakland RBCA Values for Soil Ingestion Rate with ATHC

(1994) Data
(mg/d)
Receptor Oakland RBCA AIHC*
Child 200 0.1-10
Adult 100 16

*extrapolated from Calabrese and Stanek (1991)

B.4 TARGET RISK LEVELS

This section discusses the Oakland RBCA target risk levels for carcinogenic and non-

carcinogenic health effects. Table B-44 presents the Oakland RBCA values and indicates which
of these diverge from the ASTM (1995) defaults.

Table B-44. Oakland RBCA Target Risk Levels

Input Parameter Tier | Tier 2
Individual Excess Lifetime Cancer Risk (IELCR) 10°¢* 107
Hazard Quotient 1 1

*QOakland-specific value
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The following subsections discuss in detail the selection of, and justification for, each of the
target risk levels.

B.4.1 Individual Excess Lifetime Cancer Risk
The Oakland Tier 1 IELCR agrees with the ASTM (1995) defauit.

The Oakland Tier 2 IELCR deviates from the ASTM (1995) default but falls within the range of
target risks recommended by ASTM (1995). There is considerable and diverse support for the
use of a 1 x 10" [ELCR target level:

* Local representatives of the agencies charged with enforcing environmental regulations in

Oakland agreed unanimously to 10 at a meeting of the ULR Program Technical Advisory
Committee (1996a).

The ULR Program Community Review Panel has approved 10°. The Panel is made up of
Oakland residents representing a cross-section of the Oakland community. The Panel
includes individuals from; African American Development Association, GEI Consultants,
People United for a Better Oakland, Northern California Minority Business Opportunity
Committee, Sierra Club, Urban Habitat and Uribe & Associates Environmental Consulting
Services. Their additional experience has included participation with: Alameda Naval Air
Station Restoration Advisory Board, Chevron USA Refinery Community Advisory Panel,
City of Oakland Planning Commission, Community Assistance Panel for Verdese Carter
Park, Regional Brownfields Working Group, Oakland Army Base Restoration Advisory
Board, Oakland Sharing the Vision, Oakland General Plan Congress and United Parents
Against Lead. The Panel met twelve times between September 1996 and August 1997 to
review the ULR Program. In its report, Consensus Recommendations for Implementing the
Oakland Urban Land Redevelopment Program, the Panel recommends that;

fa] cancer risk level not to exceed 10°° should be employed to calculate cleanup
levels, provided that the folowing conditions are met: (1) the chemicals of concern
at the site in question are well-known and well-characterized; (2) the conservatism
of the assumptions that are proposed for use in the ULR cleanup calculations (such
as those for exposure duration, soil ingestion and drinking water consumption) are
maintained, thereby effectively reducing the risk further; (3) whenever possible,
engineering controls (such as vapor barriers or asphalt caps) are considered to
eliminate exposure through certain pathways; and (4) a comprehensive and effective
plan for protecting the public from any remaining concentrations of contzminants is

prepared, implemented and enforced {ULR Program Community Review Panel
1997).

State Proposition 65 enforcement is based on 10”. The Safe Drinking Water and Toxic
Enforcement Act of 1986 (Proposition 65) requires the Governor of California to publish
annually a list of chemicals known to the State to cause cancer or reproductive toxicity. All
persons who operate a business that might expose individuals to a listed chemical must give
a clear and reasonable warning to such individuals, unless there is “no significant risk” posed

by the carcinogen(s) in question. The State has defined “no significant risk” as less than one
excess case of cancer per 100,000 individuals (i.e., a 107 risk level).
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> Several states across the nation are using a 10” target risk level in their RBCA screening

level calculations, including: Alabama, Iowa, Michigan, Ohio, South Dakota, Texas and
Utah.

* ASTM (1995) recommends 10”°, The ASTM Standard Guide Jor Risk-Based Corrective
Action Applied at Petroleum Release Sites states:

Actuarial data and risk estimates of common human activities, regulatory
precedents, and the relationship between the magnitude and variance of
background and incremental risk estimates all provide compelling support for the

adoption of the de minimis risk level of 1 x 10°° for regulatory purposes {ASTM
1995).

US EPA closes sites at 10°. 10 falls in the middle of the target risk level range used by US
EPA on Superfund sites (10™ to 104’). In addition, the US EPA has selected a single risk
level of 107 in the Hazardous Waste Management System Toxicity Characteristics Revisions
(1995). In their justification, the US EPA cited the following rationale:

The chosen risk level of 107 is at the midpoint of the reference risk range for
carcinogens (10~ to 10%) generally used to evaluate CERCLA actions.
Furthermore, by setting the risk level at 10 for TC carcinogens, EPA believes
that this is the highest risk level that is likely to be experienced, and most if not
all risks will be below this level due to the generally conservative nature of the
exposure scenario and the underlying health criteria. For these reasons, the
Agency regards a 10°”° risk level for Group A, B, and C carcinogens as adequate
to delineate, under the Toxicity Characteristics, wastes that clearly pose a
hazard when mismanaged.

Like the EPA model, the Oakland RBCA approach for carcinogenic health effects embodies
several conservative assumptions, such that the actual risk experienced by an exposed individual
is likely to be considerably less than the target level.

B.4.2 Hazard Quotient
For non-carcinogenic health effects, the Oakiand RBCA approach applies a target hazard

quotient of 1, based on the precedent set in the Risk Assessment Guidance for Superfund
(RAGS) (U.S. EPA 1989a),

The RAGS approach estimates the likelihood of non-carcinogenic health effects (e.g., temporary
respiratory difficulties or liver toxicity} by use of the threshold/hazard quotient method. Unlike
the method used for carcinogenic risk estimation, non-cancer toxicity risk is not based on a
probability of occurrence. Rather, the likelihood of an adverse health effect is estimated by
establishing a threshold of exposure below which even the most sensitive members of a
population will not suffer adverse health effects. (The Ozkland RBCA approach assumes that
the receptor is always a young child.) This threshold, or “safe” level of exposure, is established
experimentally by research on laboratory animals or humans participating in epidemiological
investigations. If the hazard quotient ratio is less than one (i.e., if the estimated exposure to the

chemical of concem is below the safe threshold for that chemical), then it is assumed that no
adverse health effects occur.
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The Oakland RBCA approach for non-carcinogenic health effects embodies several conservative
assumptions (e.g., that the residential receptor is always a young child), such that the actual risk
experienced by an exposed individual is likely to be considerably less than the target level.

B.5 CHEMICAL-SPECIFIC PARAMETERS

Table B-45 presents the chemical-specific parameter values used in the Oakland RBCA
calculations (see next page).
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Table B-45. Oakland RBCA Chemical Properties

Parameter Units Acenaph-| Acenaph- Acetone Anthra- Arsenic | Barlum Benz(a)- Benzene
thene thylene cene anthracene
CAS Number - 83-32-0 | 208-96-8 | 67-64-1 | 120-12-7 | 7440-38-2} 7440-39-3] 56-55-3 71-43-2
Toxicity Data Ll LR e : i e R
Slope Factor Oral 1/{mglkg-d) ND ND ND ND 1.50E+00 ND 1.20E+00 | 1.00E-01
Slope Factor Inhalation 1/(mg/kg-d} ND ND ND ND 1.20E+01 ND 3.90E+00 | 1.00E-01
RfD Oral mg/kg-d 6.00E-02 | 6.00E-02 | 1.00E-01 | 3.00E-01 | 3.00E-04 | 7.00E-02 ND 1.70E-03
RfD Inhalation mg/kg-d [ 6.00E-02 | 6.00E-02 | 1.00E-01 | 3.00E-01 ND 1.40E-04 ND 1.70E-03
Absorption Adjustment Factor: Oral-Soil - 1.00E+00| 1.00E+00Q | 1.00E+00 | 1.00E+00 | 1.00E+00| 1.00E+00} 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Oral-Water - 1.00E+00 | 1.00E+00 | 1.00E+00 { 1.00E+00] 1.00E+00| 1.00E+00[ 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Dermal-Soil - 1.00E-01 | 1.00E-01] 1.00E-01 | 1.00E-01 | 3,00E-02 | 1.00E-02| 1.00E-01 | 1.00E-01
Absorption Adjustment Factor: Dermal-Wat - 1.00E+00 | 1.00E+00 | 1.00E+00 1.00E+00| 1.00E+00 | 1.00E+00| 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Inhalation - 1.00E+00 ] 1.00E+00[ 1.00E+00| 1.00E+00 | 1,00E+00| 1.00E+00| 1.00E+00 | 1.00E+00
Skin Permeability Coefficient cm/hr 1.50E-01 | 9.60E-02 | 5.69E-04 | 2.20E-01 | 1.00E-03 | 1.00E-03 | 8.10E-01 | 2.10E-02
Maximum Contaminant Levels (MCLs) mg/L ND _ND ND_| ND 5.00E-02 | 1.00E+00 ND 1.00E-03
Fate and Transport Parameters ... R el e ‘
Solubility mg/L. 4.24E+00| 3.93E+00 | 1.00E+06 | 4.34E-02 ND ND 9.40E-03 | 1.75E+03
Henry's Law Constant {no NDs) - 6.36E-03 | 4.67E-03 | 1.59E-03 | 2.67E-03 | 0.00E+00| 0.00E+00| 1.37E-04 | 2.28E-01
Koc {for organics, ND for inorganics) ml/g 7.0BE+03 | 4.79E+03 | 5.75E-01 | 2.95E+04 ND ND 3.98E+05 | 5.89E+01
Kd (partition coefficient for inorganics) milg ND ND ND ND 2.90E+01] 4.10E+01 ND ND
Diffusion Coeff. in Air cm/s 4.21E-02 | 5.40E-02 ] 1.24E-01| 3.24E-02 ND ND 5.10E-02 | 8.80E-02
Diffusion Coefficient in Water cm’/s 7.69E-06 | 6.60E-06 | 1.14E-05 ] 7.74E-06 ND ND 9.00E-06 | 9.80E-06
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Table B-45. Oakland RBCA Chemical Properties

Benzola)- Benzo({b)- |Benzo(g,h,| Benzo(k)- Bis(2- Butyl
Parameter Units fluoranthen I)- fluoranthen| Beryllium [ethylhexyt)] benzyl
pyrene e perylene e phthalate { phthalate
CAS Number - 50-32-8 | 205-99-2 191-24-2 { 207-08-9 | 7440-41-7 | 117-81-7 85-68-7
Tox‘city Data - B A Gty e : ol i i
Slope Factor Oral 1{mg/kg-d} | 1.20E+01| 1.20E+00 ND 1.20E+00 ND 8.40E-03 ND
Slope Factor Inhalation 1I(mg£k_g—d) 3.90E+00| 3.90E-01 ND 3.90E-01 7.00E+00 | 8.40E-03 ND
RfD Oral mo/kg-d ND ND 4 DOE-03 ND 5.00E-03 | 2.00E-02 | 2.00E-01
RfD Inhalation mg/kg-d ND ND 4.00E-03 ND ND 2.20E-02 ND
Absorption Adjustment Factor: Oral-Soil - 1.00E+0C{ 1.00E+00 | 1.00E+00 { 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+D0
Absorption Adjustment Factor: Oral-Water - 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Dermai-Soil - 1.00E-01| 1.00E-01 | 1.00E-01 | 1.00E-O1 1.00E-02 | 1.00E-01 | 1.00E-01
Absorption Adjustment Factor: Dermal-Wat - 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+0C | 1.00E+00
Absorption Adjustment Factor: Inhalation - 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00
Skin Permeability Coefficient cm/hr 1.20E+00] 1.20E+00 } 1.66E+00 | 1.10E+00 1.00E-03 | 3.30E-02 | 7.40E-02
Maximum Contaminant Levels (MCLs) mg/L 2.00E-04 ND ND ND 4.00E-03 ND ND
Fate and Transport Parameters S
Solubility mg/L 1.62E-03| 1.50E-03 | 2.80E-04 | 8.00E-04 ND 3.40E-01 ] 2.69E+00
Henry's Law Constant (no NDs) - 4.63E-05] 4.55E-03 | 1.09E-05 | 3.40E-05 | 0.00E+00 | 4.18E-06 [ 5.17E-05
Koc (for organics, ND for inorganics) mi/g 1.02E+06} 1.23E+06 | 7.76E+06 | 1.23E+06 ND 1.51E+07 | 5.75E+04
Kd (partition coefficient for inorganics) ml/g_ ND ND ND ND 7.90E+Q2 ND ND
Diffusion Coeff. in Air em*fs 4.30E-02| 2.26E-02 | 410E-02 | 2.26E-02 ND 3.51E-02 | 3.90E-02
Diffusion Coefficient in Water cm?/s 9.00E-06 | 5.56E-06 | 4.90E-06 | 5.56E-06 ND 3.66E-06 | 7.03E-06
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Table B-45. Oakland RBCA Chemical Properties

Carbon Chromiu | Chromiu
. Carbon Chloro- | Chlorofor
Parameter Units Cadmium] .~ " | Tetrachlori m m Chrysene
Disulfide benzene m
de {in (V1)
CAS Number - 7440-43-9] 75-15-0 -5 8-90 67-66-3 |7440-47-2]7440-47-3| 218-01-9

Toxicity Data -

1/{mg/kg-d)

ND

ND

1.50E-01

3.106-02

ND

4.20E-01

1.20E-01

Slope Factor Oral ND
Slope Factor Inhalation 1/{mg/kg-d} | 1.50E+01 ND 1.50E-01 ND 1.90E-02 ND 5.10E+02 ] 3.90E-02
RfD Oral mg/kg-d 5.00E-04 § 1.00E-01 | 7.00E-04 | 2.00E-02 | 1.00E-02 |1.00E+00]| 5.00E-03 ND
RfD Inhalation mg/kg-d | 5.00E-04 | 2.90E-03 | 5.71E-04 | 5.70E-03] 1.00E-02 | 1.00E+00 ND ND
Absorption Adjustment Factor: Oral-Soil - 1.00E+0C | 1.00E+00| 1.00E+00 | 1.00E+00f 1.00E+0C | 1.00E+00] 1.00E+00| 1.00E+00
Absorption Adjustment Factor: Oral-Water - 1.00E+00| 1.00E+00| 1.00E+00 | 1.0CE+00| 1.00E+00 | 1.00E+00] 1.00E+0C| 1.00E+00
Absorption Adjustment Factor: Dermal-Soil - 1.00E-02 | 1.00E-01 ] 1.00E-01 | 1.00E-0t| 1.00E-01 | 1.00E-02 | 1.00E-02 | 1.00E-01
Absorption Adjustment Factor: Dermal-Wat - 1.00E+00{ 1.00E+00| 1.00E+Q0 | 1.00E+DC| 1.00E+00 | 1.00E+00{ 1.00E+00 | 1.00E+00
Absorption Adjustment Factor; Inhalation - 1.00E+00| 1.00E+00 [ 1.00E+00 | 1.00E+00| 1.00E+00 | 1.00E+00} 1.00E+00 | 1.00E+00
Skin Permeability Coefficient cm/hr 1.00E-03 | 2.40E-02 | 2. 20E-02 | 4.10E-02 | 8.90E-03 | 1.30E-03 | 1.30E-03 | 8.10E-01
Maximum Contaminant Levels (MCLs) mg/L 5.00E-03 ND 5.00E-04 | 7.00E-02 | 1.00E-01 ND 5.00E-02 ND
Fate and Transport Parameters R S o o Pl
Solubility mg/L ND 1.19E+03| 7.93E+02 | 4.72E+02] 7.92E+03 ND ND 1.60E-03
Henry's Law Constant (no NDs) - 0.00E+00| 5.92E-01 | 1.25E+00 | 1.52E-01} 1.50E-01 | 0.00E+00 | 0.00E+00| 3.88E-03
Koc (for organics, ND for inorganics) mi/g ND 4.57E+01 | 1.74E+02 | 2.19E+01| 3.98E+01 ND ND 3.98E+05
Kd (partition coefficient for inorganics) mlfg | 7.50E+1 ND ND ND ND 1.80E+06 | 1.90F+01 ND
Diffusion Coeff. in Air cmfs ND 1.04E-01 | 7.80E-02 | 7.30E-01| 1.04E-01 ND ND 2.48E-02
Diffusion Coefficient in Water cm?/s ND 1.00E-05 | 8.80E-06 | 8.70E-06 | 1.00E-05 ND ND 6.21E-08
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Table B-45. Oakland RBCA Chemical Properties

Chemical Properties

Dichlore
. . Dibenz(a,h) Dichioro ethane
Parameter Units Copper |Cresol(-m) Cresol{-o)|Cresol(-p)| Cyanide anthracene eth:ne (1,2-)
(1.1 (EDC)
CAS Number - 7440-50-8] 108-39-4 ] 95-48-7 | 10644-5| 57-12-5 53-70-3 75-34-3 | 107-06-2
Toxicity Data R P L ]
Slope Factor Oral 1/{mg/kg-d) ND ND ND ND ND 4.10E+00 | 5.70E-03 | 7.00E-02
Slope Factor Inhalation 1/(mg/kg-d) ND ND ND ND ND 4.10E+00 | 5.70E-03 | 7.00E-02
RfD Oral mg/kg-d | 3.70E-02 | 5.00E-02 | 5.00E-02 | 5.00E-03 | 4.00E-02 ND 1.00E-01 | 2.90E-03
RfD Inhalation mg/kg-d ND 5.00E-02 | 5.00E-02 | 5.00E-03 ND ND 1.40E-01 | 2.90E-03
Absorption Adjustment Factor: Oral-Soil - 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00| 1.00E+0Q| 1.00E+00 | 1.00E+00| 1.00E+00
Absorption Adjustment Factor: Oral-Water - 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00| 1.00E+00| 1.00E+0C | 1.00E+00| 1.00E+00
Absorption Adjustment Factor: Derrnal-Soil - 1.00E-02 { 1.00E-01 | 1.00E-01| 1.00E-01 | 1.00E-02 | 1.00E-01 | 1.00E-01 | 1.00E-01
Absorption Adjustment Factor: Dermal-Wat - 1.00E+00| 1.00E+0Q0 | 1.00E+00| 1.00E+00 | 1.00E+00| 1.00E+00 | 1.00E+00] 1.00E+00
Absorption Adjustment Factor: Inhalation - 1.00E+00| 1.00E+00 | 1.00E+00| 1.00E+0Q | 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00
Skin Permeability Coefficient cm/hr 1.00E-03 )} 1.50E-02 | 1.60E-02 | 1.80E-02 | 1.00E-02 } 2.70E+00 [ B.90E-03 | 5.30E-03
Maximum Contaminant Levels (MCLs) mg/L 1.30E+00 ND ND ND 2.00E-01 ND 5.00E-03 | 5.00E-04
Fate and Transport Parameters R S " i T
Solubility mg/fL ND 2.27E+04 | 2.60E+04 | 3.53E+04 ND 2.49E-03 | 5.06E+03 | 8.52E+03
Henry's Law Constant (no NDs) - 0.00E+00| 3.55E-05 | 4.92E-05 | 4.10E-05 ] 0.00E+00| 6.03E-07 | 2.30E-01 | 4.01E-02
Kog (for organics, ND for inorganics) mifg ND 8.71E+01 | 9.12E+01 | 8.13E+01 ND 3.80E+06 | 3.16E+01| 1.74E+D1
Kd (partition coefficient for inorganics) ml/g 0.00E+00 ND ND ND 9.90E+00 ND ND ND
Diffusion Coeff. in Air cm/s ND 7.40E-02 | 7.40E-02 } 7.40E-02 ND 2.02E-02 | 7.42E-02 | 1.04E-01
Diffusion Coefficient in Water cm?/s ND 1.00E-05 | 8.30E-06 | 1.00E-05 ND 5.18E-06 | 1.05E-05 | 9.90E-06
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Table B-45. Qakland RBCA Chemical Properties

; . Dichloro | Dimethyl-| __
Dichloro | Dichlora ethene benza(:) Dimethyl di-n-Butyl-| di-n-octyl
Parameter Units ethylene | ethylene phenol
(1,1 | (cis 1,29 (trans |anthracen 2.4) phthalate | phthalate
1,2) e (7,12)
CAS Number - 75-34-4 | 156-59-2 | 156-60-5] 57-97-6 | 105-67-9| B4-74-2 117-84-0
Toxicity Data’ R e R : , |
Slope Factor Oral 1/(mg/kg-d} | 6.00E-01 ND ND ND ND ND ND
Slope Factor Inhalation 1/(mg/kg-d} | 1.80E-01 ND ND ND ND ND ND
RfD Orai mg/kg-d | 9.00E-03 | 1.00E-02 | 2.00E-02 | 3.00E-02 | 2.00E-02] 1.00E-01 | 2.00E-02
RfD Inhalation mg/kg-d | 9.00E-03 | 1.00E-02 | 2.00E-02 ND 2.00E-02 | 1.00E-01 | 2.G0E-02
Absorption Adjustment Factor: Oral-Soil - 1.00E+0¢| 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00| 1.00E+00 | 1.G0E+00Q
Absorption Adjustment Factor: Cral-Water - 1.00E+00 | 1.00E+00| 1.00E+00} 1.00E+00 | 1.00E+00| 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Dermal-Soil - 1.00E-01 { 1.00E-01{ 1.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-01
Absorption Adjustment Factor: Dearmal-Wat - 1.00E+00| 1.00E+00| 1.00E+00| 1.00E+00 | 1,00E+00| 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Inhalation - 1.00E+00 | 1.00E+00| 1.00E+00| 1.00E+00 | 1.00E+00| 1.00E+00 | 1.00E+00
Skin Permeability Coefficient cm/hr 1.60E-02 | 1.00E-02 | 1.00E-02 | 1.20E+00 | 1,50E-02 § 3.30E-02 | 2.70E+01
Maximum Contaminant Levels (MCLs) mg/L 6.00E-03 | 6.00E-03 | 1.00E-02 ND ND ND ND
Fate and Transport Parameters S SR L e o
Solubility mg/L 2.25E+03| 3.50E+03 | 6.30E+03| 6.10E-02 | 7.87E+03| 1.12E+01 | 2.90E-01
Henry's Law Constant (no NDs) - 1.07E+00] 1.67E-01 | 3.85E-01 | 1.28E-06 { 8.20E-05 | 3.85E-08 | 7.50E-09
Koc (for organics, ND for inorganics) mlig 5.89E+01] 3.55E+01 | 5.25E+01| 4.80E+05 { 2.09E+02 | 8.32E+07 | 1.10E+05
Kd (partition coefficient for inorganics) ml/g ND ND ND ND ND ND ND
Diffusion Coeff, in Air cmfs 9.00E-02 | 7.36E-02 | 7.07E-02 | 4 60E-02Z | 5.84E-02 | 1.51E-02 | 3.70E-02
Diffusion Coefficient in Water cm/s 1.04E-05 | 1.13E-06§ 1.19E-05 | 5.00E-06 | 8.69E-06 | 3.58E-06 { 4.00E-05
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Table B-45. Oakland RBCA Chemical Properties

Dinitro Dioxane Ethyl- Ethylene Fluoran- Indeno-
Parameter Units toluene Dibromid Fiuorene {(1,2,3-CD)
{1,4) benzene thene
(2,4) e pyrene
CAS Number - 121-14-2 123-91-1 ] 100-41-4 § 106-934 | 206-44-0 | 86-73-7 | 193-39-5
Toxicity Data... « "~ ~ e e ,
Slope Factor Oral 1/(mg/kg-d)| 3.10E-01 | 2.70E-02 ND |3.60E+00| ND ND | 1.20E+00
Slope Factor inhalation 1/{(mg/kg-d)| 3.10E-01 2 70E-02 ND 2.50E-01 ND ND 3.90E-01
RfD Oral mg/kg-d ND ND 1.00E-01 | 5.70E-05 | 4.00E-02 | 4.00E-D2 ND
RfD Inhalation mg/kg-d ND ND 2.90E-01 | 5.70E-05 | 4.00E-02 | 4.00E-D2 ND
Absorption Adjustment Factor: Oral-Soil - 1.00E+00 | 1.00E+00 | 1.00E+00| 1.00E+00| 1.00E+00} 1.00E+00| 1.00E+00
Absorption Adjustment Factor: Qral-Water - 1.00E+00 | 1.00E+00 |1.00E+00| 1.00E+00| 1.00E+00Q| 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Dermal-Soil - 1.00E-01 | 1.00E-01 | 1.00E-01 [ 1.00E-01 { 1.00E-01 | 1.00E-Q1 | 1.00E-01
Absorption Adjustment Factor. Dermal-Wat - 1.00E+00 | 1.00E+00 | 1.00E+00| 1.00E+00| 1.00E+00| 1.00E+00 | 1.00E+00
Absorption Adjustment Factor; Inhalation - 1.00E+00 { 1.00E+00 |1.00E+00| 1.00E+D0| 1.00E+00| 1.00E+00 | 1.00E+00
Skin Permeability Coefficient cm/thr 3.80E-03 | 3.60E-04 | 7.40E-02 | 3.30E-03 | 3.60E-01 | 3.60E-01 ] 1.90E+00
Maximum Contaminant Levels (MCLs) mg/L ND ND 7.00E-01 | 5.00E-05 ND ND ND
Fate and Transport Parameters” g B B : T i e o
Solubility mg/L 2T70E+02 | 1.10E-02 | 1.69E+02]4.30E+03| 2.06E-01 | 1.98E+00] 2.20E-05
Henry's Law Constant (no NDs) - 3.80E-06 1.10E-02 | 3.23E-01 | 2.89E-02 | 6.60E-D4 | 2.61E-03 | 6.56E-05
Koc (for organics, ND for inorganics) mi/g 9.55E+01 | 1.70E+01 | 3.63E+02 | 4.37E+01 | 1.07E+05 | 1.38E+04 ] 3. 47E+06
Kd (partition coefficient for inorganics) ml/g ND ND ND ND ND ND ND
Diffusion Coeff. in Air cm*/s 2.03E-01 2.30E-01 | 7.50E-02 | 5.00E-02 | 3.02E-02 | 3.63E-02 | 1.90E-02
Diffusion Coefficient in Water cm¥/s 7.06E-06 1.00E-05 | 7.80E-06 | 9.60E-06 | 6.35E-06 | 7.8BE-06 | 5.66E-06
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Table B-45. Oakland RBCA Chemical Properties

Methyl Methyl-

Parameter Units Mercury | Methanol ethyl Methylene napthalene] MTBE Naphthalen
Chloride 1 e
ketone (2-)
CAS Number - 7439-97-6] 67-56-1 78-93-3 75-09-2 91-57-6 | 1634-04-4 | 91-20-3 n
Slope Factor Oral 1/(mg/kg-d) ND ND ND 1.40E-02 ND ND ND
Slope Factor Inhalation 1/{mg/kg-d) ND ND ND 3.50E-03 ND ND ND
RfD Cral mg/kg-d | 1.00E-04 | 5.00E-01 | 6.00E-01 | 6.00E-02 | 4.00E-02 { 5.00E-03 | 4.00E-02
RfD inhalation mg/kg-d | 8.57E-05 | 5.00E-01 ] 2.90E-01 | 8.60E-01 | 4.00E-02 | 8.57E-01 4.00E-02
Absorption Adjustment Factor: Oral-Sail - 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00 { 1.00£+00 | 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Oral-Water - 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00£+00 | 1.00E+00
Absorption Adjustment Factor; Dermal-Soil - 1.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-01 1.00E-01
Absorption Adjustment Factor: Dermal-Wat - 1.00E+00 | 1.00E+00 | 1.00E+0Q | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Inhalation - 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00
Skin Permeability Coefficient cm/hr 1.67E-03 } 3.50E-04 | 5.00E-03 | 4.50E-03 | 1.80E-01 | 3.08E-03 | 6.90E-02
Maximum Contaminant Levels (MCLs) mg/L 2.00E-03 ND ND 5.00E-03 ND 1.30E-02 | 2.00E-02

Fate and Transport Parameterg® .- [/ . #0070

Solubility mg/L ND 1.00E+06 | 2.12E+05 | 1.30E+04 | 2.46E+01 | 4.80E+04 | 3.10E+01
Henry's Law Constant {(no NDs) - 4.67E-01 | 1.87E-04 | 2.33E-03 | 8.98E-02 | 2.12E-02 | 2.04E-02 | 1.08E-02
Koc (for organics, ND for inorganics) ml/g ND 0.00E+00 | 4.50E+00 | 1.17E+01 | 8.50E+03 { 1.20E+01 | 2.00E+03
Kd {partition coefficient for inorganics) mlg  }5.20E+01 ND ND ND ND ND ND
Diffusion Coeff. in Air cm/s 3.07E-02 | 1.55E-01 | 8.08E-02 | 1.01E-01 | 5.80E-02 | 7.10E-02 | 5.00E-02
Diffusion Coefficient in Water cm?/s 6.30E-06 | 1.64E-05 | 9.80E-06 | 1.17E-05 [ 7.37E-06 | 9.04E-06 | 7.50E-06
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Table B-45. Oakland RBCA Chemical Properties

Parameter Units Nickel Nitro PCEBs Phenan- Phenol | Pyrene | Pyridine | Selenium
benzene threne
CAS Number 98-95-3 108-95-2 | 129-00-0 | 110-86-1
Toxicity Data’ e bl b
Slope Factor Oral 1/(mg/kg-d)| ND | 5.00E-04|7.70E+00] ND ND ND |1.00e-03] ND
Slope Factor Inhalation 1{mg/kg-d) | 9.10E-01 | 5.70E-04 | 7.70E+00 ND ND ND 1.00E-03 ND
RfD Oral mg/kg-d 2.00E-02 ND 2.00E-05 | 3.00E-01 | 6.00E-01 | 3.00E-02 ND 5.00E-03
RfD Inhalation mg/kg-d ND ND' 2.00E-05 | 3.00E-01 | 6.00E-01 { 3.00E-02 ND ND
Absorption Adjustment Factor: Oral-Soil - 1.00E+00 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00| 1.00E+00| 1.00E+00 | 1.00E+00
Absorption Adjustment Factor; Oral-Water - 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00| 1.00E+00 | 1,00E+00{ 1.00E+00
Absorption Adjustment Factor: Dermal-Soil - 1.00E-02 | 1.00E-01 | 6.00E-02 | 1.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-02
Absorption Adjustment Factor: Dermal-Wat - 1.00E+00 | 1.00E+00] 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00| 1.00E+00
Absorption Adjustment Factor: Inhalation - 1.00E+00{ 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00
Skin Permeability Coefficient cm/hr 1.00E-03 | 7.00E-03 | 1.30E+00] 2.70E-01 | 5.50E-03 | 3.24E-01 | 1.80E-03 | 1.00E-03
Maximum Contaminant Levels (MCLs) mg/L 1.00E-01 ND 5.00E-04 ND ND ND ND 5.00E-02
Fate and Transport Parameters . .~ s Ao r n i ‘
Solubility mg/L 1.73E+05| 2.09E+03 | 4.20E-01 | 1.29F+001 8.28E+04 | 1.35E-01 | 1.00E+06 ND
Henry's Law Constant {no NDs) - 0.00E+00 | 9.84E-04 | 1.11E-02 | 1.80E-03 | 1.63E-05 | 4.51E-04 | 4.51E-04 | 0.00E+00
Koc (for organics, ND for inorganics) mlfg ND 6.46E+01[ 3.09E+05| 2.29E+04 | 2.8BE+01 | 1.05E+05 | 5.38E+01 ND
Kd {partition coefficient for inorganics) ml/g 6.50E+01 ND ND ND ND ND ND 5.00E+00
Diffusion Coeff. in Air cm®/s ND 7.60E-02 | 1.04E-01 | 5.17E-02 | 8.20E-02 | 2.72E-02 | 9.10E-02 ND
Diffusion Coefficient in Water cmls ND 8.60E-05 | 1.00E-05 ] 5.90E-06 | 9.10E-06 | 7.24E-06 | 7.60E-06 ND
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Table B-45. Oakland RBCA Chemical Properties

Tetrachlor | Tetrachlor
o o- Tetraethyl Trichloro
Parameter Units Silver Stryene Toiuene | ethane
ethane | ethylene Lead (1,1,1%)
{1,1,2,2 -} (PCE) *
CAS Number - 7440-22-4] 100-42-5 79-34-5 127184 | 78-00-2 | 108-88-3| 71-55-6
ToxicityData - - . - e G SR M e i :
Slope Factor Oral 1/(mg/kg-d) ND ND 2.70E-01 | 5.10E-02 ND ND ND
Slope Factor Inhaiation 1/{mg/kg-d) ND ND 2.70E-01 | 2.10E-02 ND ND ND
RfD Oral mg/kg-d | 5.00E-03{ 2.00E-01 | 2.60E-02 | 1.00E-02 | 1.00E-07 | 2.00E-01 ] 3.50E-02
RfD Inhalation mg/kg-d ND 2.86E-01 | 2.60E-02 | 1.00E-02 ND 1.14E-01 | 2.90E-01
Absorption Adjustment Factor: Oral-Soil - 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00
Absorption Adjustment Factor; Oral-Water - 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+Q0 | 1.00E+00 | 1.00E+00
Absorption Adjustment Factor; Dermal-Soil - 1.00E-02 | 1.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-01 { 1.00E-01] 1.00E-01
Absorption Adjustment Factor: Dermal-Wat - 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00| 1.00E+00
Absorption Adjustment Factor: Inhalation - 1.00E+00| 1.00E+D0 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00| 1.00E+00
Skin Permeability Coefficient -__cmihr 6.00E-04 | 5.50E-02 | 9.00E-03 | 4.80E-02 | 3.60E-02 | 4.50E-02 | 1.70E-02
Maximum Contaminant Levels (MCLs) mg/L 1.00E-01| 1.00E-01 | 1.00E-03 1.50E-02 | 1.50E-01 ] 2.00E-01
Fate and Transport Paramaters . i/ o0 B iy il e
Solubility mg/L ND 3.10E+02 | 2.97E+03 | 2.00E+02 | 2.10E-01 | 5.26E+02| 1.33E+03
Henry's Law Constant {no NDs) - 0.00E+00) 1.13E-01 | 1.41E-02 | 7.54E-01 { 2.33E+01 | 2.72E-01 | 7.05E-01
Koc (for organics, ND for inorganics) mlfg ND 7.76E+02 | 9.33E+01 | 1.55E+02 | 4.90E+03 | 1.82E+02 | 1.10E+02
Kd (partition coefficient for inorganics) ml/g 8.30E+00 ND ND ND ND ND ND
Diffusion Coeff. in Air cm‘/s ND 7.10E-02 | 7.10E-02 | 7.20E-02 | 5.70E-02 | 8.70E-02 | 7.80E-02
Diffusion Coefficient in Water cm’/s ND 8.00E-06 | 7.90E-06 | 8.20E-06 | 6.40E-06 | 8.60E-06 | 8.80E-06
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Table B-45. Oakland RBCA Chemical Properties

Trichioro| Trichloro-

Parameter Units ethane | ethylene | Y2nadiu [ Vinyl

Xylenes Zinc

(1.1,24) (TCE) m Chloride

CAS Number - 79-00-5 79-01-6  |7440-62-2] 75-01-4 |1330-20-7]7440-66-6
Toxicity Data - R SRS : e |
Slope Factor Oral 1/{mafkg-d) | 7.20E-02 | 1.50E-02 ND 2.70E-01 ND ND
Slope Factor Inhalation 1/(mg/kg-d) | 7.20E-02 | 1.00E-02 ND 2.70E-01 ND ND
RfD Qral mg/kg-d | 4.00E-03| &.00E-03 ] 7.00E-03 ND 2.00E+00| 3.00E-01
RfD Inhalation ma/kg-d | 4.00E-03 | 6.00E-03 ND ND 2.00E-01 ND
Absorption Adjustment Factor: Oral-Soil - 1.00E+00| 1.00E+00 | 1.00E+00| 1.00E+00| 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Oral-Water - 1.00E+00| 1.00E+00 | 1.00E+00| 1.00E+00| 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Dermal-Soil ~ 1.00E-01{ 1.00E-01 | 1.00E-02 | 1.00E-01 | 1.00E-01 | 1.00E-02
Absorption Adjustment Factor: Dermal-Wat{ - 1.00E+00| 1.C0E+00 | 1.00E+00| 1.00E+00 | 1.00E+00 | 1.00E+00
Absorption Adjustment Factor: Inhalation - 1.00E+00| 1.00E+00 { 1.00E+0Q| 1.00E+00| 1.00E+00| 1.00E+00

8.40E-03 | 2.30E-01 | 1.00E-03 | 7.30E-03 | 8.00E-02 | 6.00E-04
5.00E-03 | 5.00E-03 ND 5.00E-04 | 1.75E+00 ND

Skin Permeability Coefficient
Maximum Contaminant Levels (MCLs)
Fate and Transport Parameters . - - "

Solubility mg/L 4. 42E+03 1.10E+E5“ ND 2.67E+03| 1.98E+02 ND
Henry's Law Constant (no NDs) - 3.74E-02 | 4.22E-01 ] 0.00E+00] 1.11E+00| 2.90E-01 | 0.00E+Q0
Kog (for organics, ND for inorganics) mi/g 5.01E+01| 1.66E+02 ND 1.86E+01 | 2.40E+02 ND
Kd (partition coefficient for inorganics) milig ND ND 1.00E+03 ND ND 5.20E+01
Diffusion Coeff. in Air cm/s 7.80E-02 | 7.90E-02 ND 1.06E-01 | 7.20E-02 ND
Diffusion Coefficient in Water cmls B.80E-06 | 9.10E-06 ND 1.23E-05 | 8.50E-06 ND
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The following subsections present the source(s) for each of the chemical-specific parameter
values,

B.5.1 Slope Factors

For oral and inhalation slope factors, data from the following sources are used (in order of
preference):

1. Cafifornia Cancer Potency Factors (California Environmental Protection Agency
1994)

2. Region 9 Preliminary Remediation Goals (U.S. EPA 1996)

For all chemicals, the dermal slope factor is assumed to be equal to the oral slope factor.

B.5.2 Reference Doses
For oral and inhalation reference doses, data from the Region 9 PRGs (U.S. EPA 1996) are used.
The dermal reference dose is assumed to be equal to the oral reference dose.

B.5.3 Absorption Adjustment Factors

For absorption adjustment factors for dermal contact with soil, data from the Region 9 PRGs
(U.S. EPA 1996) are used. The absorption adjustment factor for dermal contact with soil is 0.1
for all organics, with the exception of arsenic (0.03) and PCBs (0.06), and 0.01 for all inorganics.

All other absorption adjustment factors are set equal to 1.

B.5.4 Skin Permeability Coefficients
For skin permeability coefficients, data from Dermal Exposure Assessment: Principles and
Applications (U.S. EPA 1992) are used.

B.5.5 Maximum Contaminant Levels
For MCLs, the California Department of Health Services (1999) values are used.

B.5.6 Solubility
For solubility, data from the following sources are used (in order of preference):

1. Soil Screening Guidance (U.S. EPA 1996)
2. Handbook of Physical Properties of Organic Chemicals (Howard and Meylan 1997)

B.5.7 Henry's Law Constant
For Henry’s Law Constant, data from the following sources are used (in order of preference):

1. Soil Screening Guidance (U.S. EPA 1996)

2. Handbook of Physical Properties of Organic Chemicals (Howard and Meylan 1997)

3. Handbook of Fate and Exposure Data for Organic Chemicais (Volumes I - 3)
(Howard 1989)
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B.5.8 Organic Carbon Partition Coefficient

For the organic carbon partition coefficient, K., data from the following sources are used (in
order of preference):

1. Soil Screening Guidance (U.S. EPA 1996)

2. Handbook of Fate and Exposure Data for Organic Chemicals (Volumes I - 3)
(Howard 1989)

B.5.9 Partition Coefficient for Inorganics

For inorganic chemicals, although the K, is set equal to zero, sorption is still accounted for by
employing the partition coefficient, K, (also commonly written as K4). Data for K, are from Soil
Screening Guidance (U.S. EPA 1996) and are based on a pH value of 6.8. For chemicals not
listed therein, the K is assumed to be zero (i.e., no sorption occurs).

B.5.10 Diffusion Coefficients

For diffusion coefficients in air and water, data from the following sources are used (in order of
preference):

1. Soil Screening Guidance (U.S. EPA 1996)
2. Hazardous Waste Treatment, Storage and Disposal Facilities (TSDF) —Air Emission
Models (U.S. EPA 1987)
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APPENDIX C
SENSITIVITY ANALYSIS OF INPUT PARAMETERS

This appendix presents a sensitivity analysis for all the input parameters employed in the Oakland RBCA
equations. The tables contained herein identify:

(1) the exposure pathway(s) that each input parameter affects
(2) the mathematical relationship between the input parameter value and the RBCA level

For purposes of this discussion, a “parallel” relationship means that the higher or lower the input
parameter value, the higher or lower the resultant RBCA level. An “inverse” relationship means that the
higher the input parameter value, the lower the resultant RBCA level, and vice versa.

C.1 SOIL-SPECIFIC TRANSPORT PARAMETERS

Table C-1 presents the exposure pathways affected by each of the Oakland RBCA soil-specific transport
parameters and their mathematical relationship to the calculated RBCA level.

Table C-1. Sensitivity Analysis of Soil-Specific Transport Parameters

Input Parameter Affected Pathways Relationship
Capillary fringe air content v Groundwater: inhalation of indoor and Inverse
outdoor air
Capillary fringe water »  Groundwater: inhalation of indoor and Parallel
content outdoor air
Capillary fringe thickness v Groundwater: inhalation of indoor and Parallel
outdoor air
Fraction organic carbon in *  Surficial scil and subsurface soil: all Parallel
soil (Fo*) » Groundwater: inhalation of indoor and
outdoor air
Groundwater Darcy velocity  »  Subsurface soil: ingestion of groundwater ~ Parallel
impacted by leachate
Groundwater mixing zone » Subsurface soil: ingestion of groundwater  Parallel
thickness impacted by leachate
Infiltration rate through the  »  Subsurface soil: ingestion of groundwater  Inverse
vadose zone impacted by leachate
Soil bulk density ¥ Surficial and subsurface soil; ail Inverse
Soil to skin adherence factor v  Surficial soil Inverse
Total soil porosity » _Surficial soil and subsurface soil: all NA®
Vadose zone air content »  Surficial soil Inverse
»  Subsurface soil and groundwater:
inhalation of indoor and outdoor air
Vadose zone water content » Surficial soil Parallel
*  Subsurface soil and groundwater:
inhalation of indoor and outdoor air
Vadose zone thickness *  Groundwater: inhalation of indoor and Parallel

outdoor air

“Not applicable: total soil porosity does not affect the RBCA levels—air and water content do.
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C.2 NON-SOIL-SPECIFIC TRANSPORT PARAMETERS

Table C-2 presents the exposure pathways affected by each of the Oakland RBCA non-soil-specific
transport parameters and their mathematical relationship to the calculated RBCA level.

Table C-2. Sensitivity Analysis of Non-Soil-Specific Transport Parameters

Input Parameter Affected Pathways Relationship
Areal fraction of cracks in » Subsurface soil and groundwater: Inverse
building foundation inhalation of indoor air
Foundation cracks air » Subsurface soil and groundwater: Inverse
content inhalation of indoor air
Foundation cracks water » Subsurface soil and groundwater: Parallel
content inhalation of indoor air
Foundation thickness »  Subsurface soil and groundwater: Parallel

inhalation of indoor air
Lower depth of surficial soil  » Surficial soil Inverse®
Zone
Depth to subsurface soil » Subsurface soil: inhalation of indoor air Parallel
sources
Depth to groundwater » Surficial soil Paraliet

» Subsurface soil and groundwater:

inhalation of indoor and outdoor air
Width of source area » Surficial soil, subsurface soil and Inverse
parallel to wind or groundwater: all pathways
groundwater flow direction
Outdoor air mixing zone »  Subsurface soil and groundwater: Parallel
height inhalation of outdoor air
Particulate emission rate » Surficial soil Inverse
Wind speed above ground » Subsurface soi} and groundwater: Parallel
surface in outdoor air inhalation of outdoor air
mixing zone

*Affects RBCA level only for highly-volatile chemicals
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C.3 RECEPTOR-SPECIFIC PARAMETERS

Table C-3 presents the exposure pathways affected by each of the Qakland RBCA receptor-specific
parameters and their mathematical relationship to the calculated RBCA level.

Table C-3. Sensitivity Analysis of Receptor-Specific Parameters

Input Parameter Affected Pathways Relationship
Averaging time for » All pathways Inverse®
carcinogenic effects
Averaging time for non- »  All pathways NA®
carcinogenic effects
Averaging time for vapor » Surficial soil Parallel
fhux
Body weight *  All pathways Parallel
Building air volume/floor » Subsurface soil and groundwater: Parailel
area inhalation of indoor air
Exposure duration »  All pathways Inverse®
Exposure frequency » Al pathways Inverse
Exposure frequency to water v Water used for recreation Inverse
used for recreation
Exposure time to indoor air »  Subsurface soil and groundwater: Inverse
inhalation of indoor air
Exposure time to outdoor air v Surficial soil Inverse
»  Subsurface soil and groundwater:
inhalation of outdoor air
Exposure time to water used  » Water used for recreation Inverse
Jor recreation
Groundwater ingestion rate » Groundwater: ingestion Inverse
Indoor air exchange rate »  Subsurface soil and groundwater: Parallel
inhalation of indoor air
Indoor inhalation rate » Subsurface soil and groundwater: Inverse
inhalation of indoor air
Ingestion rate of water used v Water used for recreation Inverse
Sfor recreation
Outdoor inhalation rate » Surficial soil Inverse
» Subsurface soil and groundwater:
inhalation of outdoor air
Skin surface area exposed to v  Surficial soil Inverse
soil
Skin surface area exposed to v Water used for recreation Inverse
water used for recreation
Soil ingestion rate v Surficial soil Inverse

“The input value for averaging time for carcinogenic effects is effectively fixed since all toxicity

data is based on 70 years.

"Not applicable; averaging time for non-carcinogenic effects cancels out with exposure duration.

‘Applies only to RBCA levels for carcinogens; for non-carcinogens, the input value for exposure
duration cancels out with the input value for averaging time for non-carcinogenic effects.
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C.4 TARGET RISK LEVELS

Table C-4 presents the exposure pathways affected by each of the Oakland RBCA target risk levels
parameters and their mathematical relationship to the calculated RBCA level.

Table C-4. Sensitivity Analysis of Target Risk Levels

Input Parameter Affected Pathways Relationship
Individual Excess Lifetime Cancer Risk (IELCR) » All Parallel
Hazard Quotient v All Parallel

C.5 CHEMICAL-SPECIFIC PARAMETERS

Table C-5 presents the exposure pathways affected by each of the Oakland RBCA chemical-specific
parameters and their mathematical relationship to the calculated RBCA level.

Table C-5. Sensitivity Analysis of Chemical-Specific Parameters

Input parameter Affected Pathways Relationship
Slope faciors v All Inverse
Reference doses v Al Parallel
Absorption adjustment »  Surficial soil* Inverse
Jactors
Skin permeability coefficient »  Water used for recreation Inverse
Maximum Contaminant »  Subsurface soil: ingestion of groundwater  Parallel’
Level (MCL) impacted by leachate

*  Groundwater: ingestion
Solubility * Subsurface soil, groundwater and water NA®

used for recreation: all

Henry’s Law constant *  Surficial soil Inverse

*  Subsurface soil and groundwater:
inhalation of indoor and outdoor air
Organic carbon partition » Surficial and subsurface soil: all Parallel
coefficient (K,,)
FPartition coefficient for
inorganics (K,)
Diffusion coefficient in air » Surficial soil Inverse
*  Subsurface soil and groumdwater:
inhalation of indoor and outdoor air
Diffusion coefficient in water v Surficial soil Inverse
» Subsurface soil and groundwater:
inhalation of indoor and ocutdoor air
“Dermal contact with soil is the only absorption adjustment factor for which the Oakland RBCA
approach employs chemical-specific values; all others are set equal to one.
*Risk-based calculations are replaced with MCLs when MCLs are more stringent. ‘
“Not applicable; solubility is employed to check if the RBCA level is above the saturation limit.

-

Surficial and subsurface soil; all Parallel
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APPENDIX D
SPREADSHEET VALIDATION RESULTS

This appendix compares the output of the Oakland RBCA Excel spreadsheet (see Table D-1)
with the ASTM (1995) example Tier | table (see Table D-2) to verify that the algorithms for the
Oakland RBCA mode! are entered correctly in the spreadsheet.

The default input parameter values from ASTM (1995) were employed in the Oakland RBCA
spreadsheet. The output compares favorably with the ASTM (1995) example Tier 1| RBSLs,
with the following exceptions:

(1) The RBSL calculated for Xylenes for surficial soil under the residential land use scenario
(1.45E+05 mg/kg) does not match the value presented in the ASTM (1995) example Tier
1 table (1.45E+06 mg/kg). We believe that the ASTM (1995) value is a typo because (a)
it is exactly one order of magnitude different from the value calculated by the Oakland
RBCA spreadsheet, and (b) it is higher than the ASTM (1995) value presented for the
same pathway under the commercial/industrial land use scenario.

(2) The RBSLs presented for benzo(a)pyrene for ingestion of groundwater impacted by
leachate, using maximum contaminant levels (MCLs), do not match the ASTM (1995)
value of 9.42E+00 mg/kg. This is because, although the Oakland RBCA spreadsheet also
calculates a value of 9.42E+00, this value is recognized by the spreadsheet to be above
the saturated soil concentration and “SAT"” is entered. Because the Oakland RBCA
spreadsheet results match the ASTM (1995) values for all other chemicals for this
exposure pathway, we believe that the ASTM (1995) spreadsheet failed to recognize that
the saturated soil concentration had been exceeded.

Please note that we were unable to perform a spreadsheet validation study for the “water used for
recreation” exposure pathway since it is unique to the Oaktand RBCA approach and is not
considered by ASTM (1995).
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Table D-1. Oakland RBCA Spreadsheet Validation Results

Exposure . Benzo(a)- Ethyl-
Medium Pathway Land Use | Type of Risk Benzene pyrene benzens Naphthalene Toluene Xylenes
. . . Carcincgenic 5.82E+00 1.30E-01
. Residential
Surficial Soil "I‘jg;f:";?’ Hazard 7.84E+03 9.77E+02 1.33E+04__| 1.45E+405
[mg/kg] Inhalation | Commercial/ | Carcinogenic |  1.00E+01 3.04E-01
Industrial Hazard 1.15E+04 1,50E+03 1.87E+04 2.0BE+05
. . Carcinogenic 2.73E-01 SAT
Inhalation of | Residential
Outdoor Air : H?zard : SAT SAT SAT SAT
Vapors Commer_c:.':\l.r Carcinogenic 4.58E-01 SAT
Industrial Hazard SAT SAT SAT SAT
. . Carcinogenic 5.3BE-03 SAT
R i Residential
Subsurface Soil '”i::f;'r";if’ Hazard 4.29E+02 407E+01__| 2.08E+01 SAT
[mg/kg] Vapors Commercial/ | Carcinogenic 1.69E-02 SAT
Industrial Hazard 1.12E+03 1.0BE+02 5.45E+01 SAT
Ingestion of | nocidential Carcinogenic 2 83E-02 SAT 1.10E+02 1.77E+01 3.05E+02
Groundwater Hazard 2.83E-02 SAT 1.10E+02 2.29E+01 1.77E+H)1 3.05E+02
Impacted by [ commerciall | Carcinogenic |  2.93€-02 SAT 1.10E+02 1.77E+01 3.05E+02
Leachate Industrial Hazard 2.93E-02 SAT 1.10E+02 6.43E+01 1.77E+01 3.05E+02
Residential Carcinogenic 5.00E-03 2.00E-04 7.00E-01 1.00E+00 1.00E+01
fngestion of Hazard 5.00E-03 2.00E-04 7.00E-01 1.46E-01 1.00E+00 1.00E+01
Groundwater | Commercial | Carcinogenic]  5.00E-03 2.00E-04 7.00E-01 1.00E+00 1.00E+M
Industrial Hazard 5.00E-03 2.00E-04 7.00E-01 4.09E-01 1.00E+00 1.00E+01
I Carcinogenic 2.40E-02 >Sol
- i Residential
Groundwater | Inhaation of Hazard 7.78E+01 | 4.70E+00 | 3.24E+01 >Sol
[mg/] Vapors Commercial/ | Carcinogenic |  7.52E-02 >Soi
Industrial Hazard >Sol 1.23E+01 8.48E+01 >Sol
Inhalation of | Residential Carcinogenic 1.10E+01 >Sol | :
Outdoor Air _ Hazard >Sol >Sol >Sol >Sol
Vapors | Commercial/ | Carcinogenig|  1.85E+01 >Sal
Industrial Hazard >Sol >Sol >Sol >Sol
Last Revised: January 1, 2000 1ofl Spreadsheet Validation Results



Table D-2. ASTM (1995) Example Tier 1 Table

€h E 1730

TABLE X21 Example Tier 1 Risk-Based Scresning Lavel (RBSL) Look-up Table”

NoTe—This table Is preseried hers only #s sn sxampie set of Tier 1 Rmnhmnudmm.mﬂmmdmwuw
any valust. Appancix X2 deecritwa B bisis of theos vaiues.

Exposure Receptor o . Xyleros. Benzo
Puthway = Target Lavel Mixed) Napthaierns (prers
Ae
Indcor air resicientiel CANCH risk = 1E-08 3.592E01 1.886-03
sereening CANCEC risk = 1E-O4 3.92E+01 1.88E6-01
leveln for chronic HQ = 1 1.39€+03 5.56E-+02 9.73E+03 1956+
inhalation oomame—cialf CANOI Fisk = 1ED8 4.93E-01 235603
SIposLre, inchatial canoer sk = 1E-04 A4.BIE+D1 235601
Wm? chvonic HOQ = 1 1.46E+02 5.84E 402 1.028+04 2.04E+01
Outdoor regidential cancer risk = 1E-08 294EM 140609
ol cancer fiesk = 1E-04 2.84E+N 1.408-07
"'":!l chronia HG = 1 1.04E+00 4178402 7.306+03 L4BE+01
M"" comme—cial/ CANCH ek m 1E-08 492601 2.36E-03
axpesure, indutrtd  cancer ek = IE04 490EHN 236801
g chwonic HQ = ¥ 148E+03 5.84E4+02 1.026+04 2.04E+01
O5HA TWA PEL, pg/m? J20E+03 435E+05 7.536+05 4.35E+008 5.00E4+04 2.00E+024
Mean odr detection threanald, ugjm® # 195405 SO0+ A.TVUE+04 2.00E+02
National indoor ground range, ug/mA ¢ 3256400 220E+00 S.80ELt o 4,05E+00 o
2156+ 9.70E4+00 2891E+1 £.70E+{1
Sol
o, ™ews cancw ks 1EDS 2726 RES®
b Outdioor air Cancer risk = 1E-Q4 2736+ RES
madg ' chionic HQ = 1 RES RES RES
commerchal Chnoer risk = 1£-08 4.57E-01 RES
Indusirial Cnvel risk = 1E-Jd 4.57E+D" RES
hvanic HO = 1 RES HES RES RES
O OMTH  camowrek=1E8  SITE0D RES
#0 10 bulkings, v vk = 1E-04 S3TEO RES
g cvonic HQ = 1 A 2TE+02 2.08E+01 RES 4OTE+01
commarcialf Cincer ek « 1E-08 1.60E-02 RES
Industrial cancar righ = 1E-04 1.00E+00 RES
chvonic HQ = 1 1.106+03 SASE+0 RED 1.0TE+O2
Surficiat soll residential Cirowr rish = 1E-08 5.02E+00 1.30E-01
D03 m cancer riek = 1E-04 SM2E+02 $A0E+01
{010 0.0 m} chronic HG = 1 T.83E+D 1336404 1.486+08 ATTE+02
oY commercif  cancer tek = 108 1.00E+01 2.046-01
inhabation, nousrisl  cancer ek = 1E.04 1.00E+03 IME+01
mokg chronic HO = 1 1A5E404 1.07E+04 2.08E 405 1.50E+03
Sol-onchate MCLs 2.03E-02 1.10E+02 1.77E+01 J.05E+02 NfA 942E+00
1o protsct roaiciential cancer fak = 1E-08 1.T2EQ2 5.50€-01
ground water cancer fak = 1E04 1726400 RES
INQetion target chronic HQ = 1 S T5E+02 1.296+02 RES 229E+01
lovel, mokg  ocomercial/ CANCer risk = 1E-DE 5.78E-02 1.856+00
inchugtria Shroer risic « 1E-D4 5.70E+00 RES
chronic HO = 1 1.81E+03 ISIE+D2 RES BA42E+DY
Ground Water
Ground water  residentiel canhoor risk = 1E-08 1.90E+01 >BE
voletiization cancer rek = 1E-04 1I0E+ X >§
0 oukdoor chronic HG = 1 >9 =8 >5 5
air, mgh conmmencal/ cancer risk = 1E-06 1.84E+01 =8
Industrial cancer rigk = 1E-04 =5 >§
chronic HQ = 1 >3 >5 =8 >»8
Ground waber MCLY 5.00€-03 7 .00E-0t 1.00E+00 1.00E+01 NIA 2.008-04
Ingetion, L chnoer risk = 1E-Q§ 24E-03 1.1TEDS
mgiL canonr rigk = 1E-04 204E.01 11TEDS
chronic MG = 1 JA5E+00 7.30E+00 7.30E+00 1.48E-01
commercial/  cancer risk = 1E-08 BATELY 3.026-05
industrial oo ik = 1E-0M B.6TE-D1 »5
chronic HG = 1 1.02E+01 2.04E+01 5 4,09€-01
Geound esicentel CaNCH sk = 1E06 23002 >8
Wikber —vapor CANCAT ek = 1E-04 2.30E+00 >5
ntrusion irem chronic HQ = ¢ 71.756+00 3.28E+0% a8 4 TAE+00
ground water  com merciall Cancer fiak = 1E.08 TA9EQ2 =5
¥ buldiegs, nousirial CANCH risk = 1E-04 TA9E+00 >5
moL chroric HQ = 1 >3 8.50E+01 »8 1Z3E+0t -
A As banens stiuble ool tar pitch volaties.
* See Ref {22).
© See Refs (2)-25).
© RES—Selected righ Mval B not exCanded for pure COMpoLNd present Bt ANy cCONCENITRSON,
T >5—Selacted fek kved i notl for ok Wiz |5 pure componem solubilty).
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