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1) INTRODUCTION

On behalf of AMG & Associates, LLC (the Client) Phase-1 Environmental Services (P-1ES) has prepared this Site
Management Plan (SMP) for the property consisting of 9 contiguous parcels located at 10550 and 10552
International Boulevard (formerly E. 14" Street), and 1424, 1500,1510, 1520, 1528, 1536, 1544, 1548/50, 1560/70
105" Avenue in the City of Oakland, Alameda County, California, subsequently referred to in this report as the
“Property" or “Site”. The site is currently under the regulatory oversight of the Alameda County Environmental
Health Services (ACEH) (Alameda County Case No. RO3151), and is in the process of being developed for mixed
commercial/residential occupancy. Please refer to Figures 1 through 6 for the site and parcel information.

Due to past historic uses there is a potential to encounter residual contamination at the parcels included in this
redevelopment. In the event that residual contamination, including newly discovered tanks or piping are
encountered during site redevelopment, this SMP has been developed to provide a framework to manage the
contamination should it be found at the Property during construction activities, in a manner that is; (1) satisfactory to
ACEH and other regulatory agencies, (2) protective of human health and the environment, and (3) complies with
residential land use standards.

ACEH will be notified within 24 hours if soil is encountered during construction that is suspected of being
contaminated, or any other environmental conditions are discovered which may require action.

The purpose of this SMP is to provide an agenda for appropriately addressing environmental impacts that might
be encountered during development construction. The SMP includes the following:

1. A description of the Site and planned development project;

2. A summary of known and potential environmental conditions;

3. Guidelines for testing, managing, and disposing of lead-based paint if encountered;

3. Guidelines for managing soil, and/or vapors that may be encountered, and,;

4. Mitigation measures for discovered environmental conditions that may be encountered.

The project involves the decommissioning and destruction of existing buildings and surface coverings on the
Property, and the construction of a multi-story, high density residential complex and its associated parking.
Several phases of environmental assessment and remediation activities have taken place that identified the
presence of hazardous substances released from historic site activities - primarily limited to petroleum
hydrocarbons. An overview of the site history and results of these assessments and remediation is presented in
Section 2.2) below. This is summarized in more detail in the WellTest, Inc; Excavation Documentation Report
(Report 4409) Batarse Redevelopment, 10550 International Blvd. Oakland, California, dated April 3, 2015 -
ACHSA Site Cleanup Program Case # R0003151; Global ID T0000006347. This document is on file at the
ACEH.

2) SMP BACKGROUIND

2.1) Site Description, Historic Uses, and Planned Development

The multiple parcel Property has a history of sparse residential dwellings starting in the late 1930’s with
commercial activities beginning in the about the early 1950’s ranging from a candy factory, photo lab, to
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Roller Derby school. Automotive related uses began in about the early 1960’s, and included dealerships,
auto body shops, and auto repair facilities dating to present time.

The Client intends to demolish buildings that exist behind (to the northeast) of the existing 10500
International Blvd. parcel and behind the frontage building at 10550 (see Figure 6). A 6 inch concrete
ground soil floor slab will be laid over all of the demolished parcel areas. This will be the parking area of
the facility. At 13 ft. above the floor slab, a 13 inch thick concrete podium deck will be built, over which
four stories of residential apartments will be constructed. The proposed structures are shown in
Attachment C.

2.2) Summary of Environmental History and Conditions

The area of the residential development had an extensive soil and groundwater investigation performed
in 2001 as part of a redevelopment plan for the Oakland Unified School (OUSD). The OUSD was
considering purchasing the Property for school expansion. This work was performed by Levine-Fricke
Recon (LFR) under the oversight of the Department of Toxic Substances Control (DTSC). The
investigation revealed soil contamination — primarily by petroleum hydrocarbons, in a number of areas
of the Property. Elevated Lead, Zinc, Chromium, and Arsenic were also detected in some areas. Some
groundwater samples also contained constituents above MCL’s. A risk study and analysis, including
Human Exposure risks, was performed as part of the LFR Preliminary Site Assessment. Excerpted
Tables from the LFR PSA relative to Values and Exposure Risk Estimates of COCs detected in soil
and groundwater on the site are contained in Attachment A. The Levine-Fricke PEA Appendix H
“Screening Level Evaluation” is also contained in this Attachment. This documents how each COC
and its potential for human exposure was determined in their recommendations.

As a result of the study, the DTSC prescribed six areas on the Property to be excavated or remediated
to meet their school occupancy requirements. Shortly thereafter, the Oakland School District curbed
their school expansion plans due to financial constraints. Under Commercial zoning and current land
use, the Property did not require any clean-up. Copies of the LFR 2001 PSA and Remedial Action
Work plan documents are on file with Alameda County Health Care under 10500-10550 International
Blvd.

In 2014, the developer (our Client) entered into an agreement with the owner to purchase the Property
and develop it for a combination residential and commercial occupancy. The current Property owner
subsequently opened a Voluntary Clean-up case with the ACHD, proposing to perform remediation at
the site in accordance with the plan that was previously prescribed by the DTSC for school occupancy.
The Plan was approved, and the work executed in March, 2015. Excavation of five of the six areas of
concern was performed by WellTest, Inc. Extremity samples were collected and analyzed for the
specific COC’s in each of those areas. Sample testing determined that constituents of concern in soils
in those five areas that had been above the DTSC clean-up levels required for school occupancy were
effectively removed. Attachment B contains excerpted tables and drawings from the WellTest, Inc.
Excavation Report showing the areas excavated, along with tables displaying the extremity sample
analytical results. The sixth area that had been prescribed by the DTSC to be remediated was in Area
4 of the site, where elevated Total Chromium had been detected in LFR sample #BASB013. WellTest,
Inc. collected a new soil sample from the exact location and depth the LFR sample had been taken.
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That sample was analyzed for both Total Chromium, and Chromium V1 in order to determine the ratio
between Total and Hexavalent (IVV) Chromium in the soil. The results can be viewed in Table 1-B of
Attachment B. The sample ID is 4-B-1d3.0. The ratio showed Cr VI and Total Cr to be well below
residential ESL standards. This area, therefore, was not excavated.

2.3) Contaminants of Potential Concern

The primary constituents of concern at the Property are Total Petroleum Hydrocarbons (Qils, Diesel,
Gasoline) in shallow soils resultant from spills or leakage from vehicles that were not found during the
investigation and remediation activities. There is an existing oil/water separator positioned on the 1424
105" Ave. parcel as shown on Figure 5. The Site Environmental Consultant will be notified and present
during its removal and attention given to potential contamination in its vicinity. Lead based paint from
demolished buildings is of concern, as well as lead in shallow soils that could have been impacted by lead
paint from those buildings. There is also a possibility that heating oil tanks and/or their piping associated
with past residences could be encountered during demolition and excavation activities.

2.4) Site Hydrology

The direction of groundwater flow in the Property vicinity is assumed to be to the southwest to northwest,
towards San Francisco Bay, and consistent with the slope of the regional topography. Groundwater flow
measured in 1995 on site and surrounding sites indicated the gradient was southwesterly. According to
Helley et. al. (1979), the Property and vicinity are underlain by Late Pleistocene alluvium. These sediments
are described as weakly consolidated, slightly weathered, poorly soiled irregular inter-bedded clay, silt,
sand and gravel that is at least 150 feet thick. This material grades progressively from coarse-grained
stream deposits toward higher elevations to fine-grained alluvial fan and fresh-water marsh deposits nearest
the present shore of the bay.

3) SOIL AND GROUNDWATER MANAGEMENT

Groundwater at the Property is at depths greater than 20 ft. BGS, and with the exception of a recently closed well
at the 1510 105™ Ave. parcel, there are no known remaining wells on the Property. Development plans are
limited to surface and shallow soils excavation, and no contact with groundwater anticipated by the development.
This SMP is, therefore, limited to soil management.

3.1) SMP Applicability

As noted above, soil impacted with concentrations of COPCs may be present at various on-site locations.
This SMP presents protocol for the following construction activities that may encounter COPCs:

o Demolition of the buildings and existing concrete and asphalt surfaces;
o Shallow excavation, and grading;

e Subsurface utility installation, maintenance, or repair, and;

e Building slab construction and other subsurface work.
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Contractors and their Subcontractors shall follow the soil management protocols presented in this SMP
anywhere on-Site. In addition, if Contractors or their Subcontractors observe conditions indicative of
contamination anywhere on-Site, they will follow the protocols presented in this document. Any observed
or suspected contamination shall be reported to the Environmental Consultant immediately.

3.2) Risk Management

This section presents the risk management procedures to be followed during the above described
construction activities during the on-site development, including worker training and impact mitigation
measures.

3.2.1) Pre-Construction Lead Characterization, Planning and Notification

Prior to the start of building demolition, a lead paint inspection will be performed by a certified
professional on all buildings on the Property constructed prior to 1977. Substrates that test positive
for lead paint will be sampled in accordance with EPA waste disposal guidelines and if applicable,
laboratory analyzed by STLP to determine leaching potential. Any substrate that exceeds the EPA’s
5.00 mg/Itr. limit will be treated as hazardous, and at the discretion of the Developer, either treated on
site to non hazardous levels, or disposed of as hazardous material. If on-site treatment is elected, it
will be performed using an EPA recognized product and method such as Lead Out® Lead Paint
Stripper. If hazardous disposal is elected, all Lead-affected substrates shall be separated from other
non hazardous waste materials, and if stockpiled on site, shall be placed on plastic sheeting and
covered. As part of the lead inspection, and after building demolition and debris disposal, a Tube
Based DELTA Handheld XRF (or equivalent) will be used to screen surface soils in the vicinity of the
previous building walls on the site to determine lead impact to surface soils. Representative soil
sample(s) will be collected from area(s) where the XRF screening detected lead above the residential
ESL of 80 mg/kg, and sent to an analytical laboratory for leach testing by Method TCLP. The number
of samples collected and submitted shall be negotiated with the ACHD. The results of the screening
shall be documented by the Inspector and a report written by the Environmental Consultant on the
results of the screening. This document will be submitted to the ACHD for their review. Actions
required to address the lead issues discovered (if any) will be negotiated with the ACHD.

Prior to the start of any construction activity (ie; building demolition, grading, slab construction,
excavating or utility trenching), information regarding Site risk management procedures (a copy of
this SMP) will be provided to the Contractors for their review and each contractor shall provide such
information to its Subcontractors.

3.2.2) Site-Specific Worker Health & Safety
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Each Contractor shall be responsible for the health and safety of their own workers, as required by
Cal-OSHA, including but not limited to preparation of their own health and safety plan (HSP) and
injury and illness prevention plan (IIPP). The purpose of these documents is to provide general
guidance to the work hazards that may be encountered during each phase of Site construction
activities. Contractors are also required to determine the requirements for worker training, based on
the level of expected contact to soil, and soil vapor, associated with the contractor's activities and
locations with respect to COPCs described in Section 2.3. The HSP will contain provisions for



limiting and monitoring chemical exposure to construction workers, chemical and non-chemical
hazards, emergency procedures, and standard safety protocols.

3.2.3) Construction Impact Mitigation Measures
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During construction, measures will be taken by Contractors to minimize dust generation, and
appropriately manage storm water runoff, and tracking of soil off-site. The construction impact
mitigation measures are described below.

3.2.3.1) Site Control

Site control procedures will be implemented by the Contractor to control the flow of personnel,
vehicles, and materials in and out of the site while working with potentially contaminated
materials. In addition, Site control measures will help control the spread of COPCs from the
Site, if they are present. The Site perimeter will be fenced by the Contractor. Access and egress
will be controlled at selected locations. Signs will be posted by the Contractor at all Site
entrances instructing visitors to sign in at the project support areas.

3.2.3.2) Equipment Decontamination

Because potentially impacted soil may be present at the site, precautions to limit the off-Site
transfer of soil are warranted. These precautions also are applicable if during any construction,
impacted soil is expected or confirmed to be encountered. Decontamination procedures will be
established and implemented by the Contractor to reduce the potential for construction
equipment and vehicles to release contaminated soil onto public roadways or other inadvertent
off-Site transfer. At a minimum, gravel will be placed by the Contractor at all Site access
points and excess soil will be removed from construction equipment using dry methods (e.g.,
brushing or scraping) prior to moving the equipment off-Site.

3.2.3.3) Personnel Protective Equipment

Personal Protective Equipment (PPE), including appropriate clothing are used to isolate
workers from COPCs and physical hazards. The minimum level of protection for workers
coming into direct contact with potentially contaminated materials is Level D, listed below.
The level of PPE will be evaluated by the contractor and modified if warranted based upon
conditions encountered at the Site and/or type of work activity in accordance with their own
HSP (see Section 3.2.2).

e Coveralls or similar construction work clothing;
o Reflective safety vests; Steel-toed boots;

e Hard hat;

o Work gloves, as necessary;

o Safety glasses, as necessary, and;

e Hearing protection, as necessary
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3.2.3.4) Dust Control

Mitigation measures will be conducted during soil handing and earthwork to minimize

the creation and dispersion of dust in accordance with BAAQMD Rule 403 as outlined in the
Western Regional Air Partnership Handbook Chapter 3 “Construction and Demolition” Pages
3-1 through 3-25 (Attachment D) and will include the following measures:

o Application of water while grading, excavating, and loading, as needed;

e Limiting vehicle speeds to 5-miles per hour on unpaved portions of the Property;

e Minimizing drop heights while loading/unloading soil; and,

o Additional measures as may be identified and implemented by Contractors, as
necessary, especially if dry and windy conditions persist during periods of
earthwork.

During grading activities and depending upon Site conditions, the Environmental Consultant
will set up dust monitors to document airborne concentrations at upwind and downwind
Property boundaries. The monitoring will be performed using DataRAM PDR-1000
particulate monitors or their equivalent. The locations of the monitoring stations will be
determined by the environmental geologist or engineer in the field. The wind direction and
time of observation will be recorded in the field and the sampling location will be modified
during the day if significant changes in wind direction are readily observed. The particulate
meters will be monitored by the field geologist or engineer to evaluate if excessive dust is
migrating off-site. Each time the monitors are checked, the differences between the average
upwind dust concentration and the average downwind concentration will be compared to
ambient air quality standard of 150 micrograms per cubic meter over an averaging time of 8-
hours for respirable dust. If this standard is exceeded, increased dust control measures will be
implemented. Results of the air monitoring, if performed, will be summarized for the
Developer and Contractor in daily reports.

3.2.3.5) Storm Water Pollution Controls

The Civil Engineer will prepare a storm water pollution prevention plan (SWPPP) for the Site.
Contractors and their Subcontractors shall comply with the provisions and protocols of the
SWPPP. Storm water pollution controls will be based on best management practices (BMPs),
such as those described in "Information on Erosion and Sediment Control for Construction
Projects: A Guidebook" (Water Board 1998) and "Erosion and Sediment Control Field Manual,
Third Edition (Water Board 1999). The California Stormwater Best Management Practice
Handbooks published by the California Stormwater Quality Association (CASQA)
(http://www.casqga.org) also reflect current practices and storm water management standards.
Sediment and erosion control procedures may include, but are not limited to the following:

e Constructing temporary berms or erecting silt fences around exposed soil;
e Placing straw bale barriers or sediment traps around catch basins or other entrances to
storm drains;



e Covering soil stockpiles with plastic sheeting or tarps during rainfall events, and;
¢ Implementing other appropriate BMPs.

3.3) Soil Management Protocols

3.3.1) Soil Monitoring and Screening

8|Page

If soil is encountered that is suspected of being contaminated (e.g., if soil discoloration or odors are
noted), or any other environmental conditions are encountered which may require action during
construction, the potentially impacted soil will be field screened by the Environmental Consultant. It is
expected that the Environmental Consultant will only be used on an as-needed basis (whenever
potentially contaminated soil is encountered) and will not be onsite during the entire duration of
construction activities. The Environmental Consultant and ACEHD will be notified within 24 hours by
the Contractor in the event that potentially impacted soil is encountered, and the Environmental
Consultant will be onsite to perform field screening and possible sample collection as discussed below.

The Environmental Consultant will perform the field screening. In general, the field screening protocol
will consist of using a hand-held photo-ionization detector (PID) instrument. Field screening of soil
will be performed using the headspace analysis method of placing a small volume of soil into a plastic
baggie, sealing the baggie, and placing the PID probe tip into the baggie after a minimum waiting
period of 30 seconds. Field screening PID readings will be written in a bound project-dedicated log
book along with notable field observations, if any. The PID instrument will be an lon Science
Phocheck+PID, a MiniRae 3000 PID or functionally similar instrument. The instrument will be capable
of quantifying total VOCs in air and include features to minimize interference from high relative
humidity which may be encountered during the headspace analysis. Each instrument will have a
standard 10.6eV lamp, capable of ionizing VOCs. Each instrument will be field calibrated using
isobutylene.

A field screening value of 10 ppmv above background using the headspace analysis method will be
used as an action level to trigger follow-up soil sampling for laboratory analysis. Each day field
screening is performed; a series of three background readings will initially be generated using on-site
soil from locations away from potential source areas. Those values will be averaged to form a
background value for that day. Headspace field readings consistently above 10 ppmv plus background
would trigger collection of at least one soil sample for laboratory analysis of TPH using EPA Method
8015 and VOCs using EPA Method 8260B. Soil samples submitted for laboratory analysis may be
analyzed on a rush basis, as appropriate based on the data turn-around requirements of the day's
activities. Laboratory results will be documented and submitted to the Developer.

The field screening trigger level of 10 ppmv plus background will also be used to determine whether
40-hour HAZWOPER trained construction workers and equipment operators are needed in areas
showing potential soil impact, until conditions are verified with laboratory data. If field instrument
readings of 10 ppmv plus background are consistently recorded in an area, then the Contractor will be
notified by the Environmental Consultant and the Contractor, in consultation with the Environmental
Consultant, will determine whether 40-hour trained HAZWOPER personnel will be used for working
in that area. In such a case, only work being performed in that particular area will be suspended and the
area will be cordoned off until 40-hour trained personnel are available.



It is noted that soil moisture and other factors can influence field instrument readings resulting in false
positive results. If readings are unusually high in the absence of other indications of soil impact,
suggesting excess moisture or other factors, a replacement instrument will be obtained and locations
with high readings will be confirmed. Also, if only one or two field screening readings slightly exceed
10 ppmv plus background and other readings collected in the same general area do not, then a soil
sample may not be collected for laboratory analysis at the discretion of the Environmental Consultant.
In the event field monitoring PID readings trigger soil sampling, the Contractor will be notified to
temporarily stop work at the location and the Consultant will perform a limited assessment in the area
of potential soil impact. One or more soil samples may be collected for laboratory analysis in the area
showing elevated PID readings.

Upon receipt of analytical results, the ACEHD may direct the Developer to investigate the extent of the
potential hydrocarbon impacted area. Such investigation may include the use of a backhoe, hand auger
equipment, or drill rig, as circumstances may dictate for additional soil screening or the collection of
soil or soil gas samples. Other COPCs may be investigated, as may be appropriate. Such investigation
and any subsequent characterization or remediation work, will be coordinated between the ACEHD,
the Developer, the Environmental Consultant, and Contractor.

3.3.2) Management of Impacted Soils

During construction activities, if soil is encountered that is suspected of being contaminated (e.g., if
soil discoloration or odors are noted), or if buried structures (such as sumps, tanks, drain systems),
debris or un-abandoned wells are encountered, earthwork in the suspect area will be immediately
stopped and worker access to the suspect area will be restricted. The area will be cordoned off using
delineators and caution tape, or similar materials by the Contractor and the Environmental Consultant
and ACEHD will be notified. The quality of soil suspected to be contaminated will be evaluated
through field screening and/or analytical testing by the Environmental Consultant so that appropriate
handling and disposal alternatives can be determined. If on-site re-use of the contaminated soil is
desired, soil samples shall be collected from the stockpile and analyzed for COPCs (Section 2.3).

If COPCs are detected, whether above or below regulatory agency screening levels, further
investigation of the area may be performed as determined by the Developer in coordination with the
Environmental Consultant. For soil considered for re-use, if COPCs are detected below applicable
screening levels, re-use of the soil may be appropriate, at the discretion of the Environmental
Consultant and Developer.

If COPCs are detected above the applicable ESLs, the results will be communicated to the ACEHD and
soils will be profiled into a landfill facility for proper disposal under appropriate waste manifest. Prior
to off-Site disposal, soil samples will be collected and analyzed in accordance with the requirements of
the selected disposal facility.

Cleanup/remediation activities may be required at the Site if impacted soils are encountered or a
previously unknown release is identified in order to meet applicable federal, state and local laws,
regulations and requirements. If impacted soil is identified at the Site, earthwork activities in

contaminated areas will be performed by licensed hazardous materials contractors and personnel
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trained in hazardous waste operations (40-hour OSHA training), if warranted based on COPC
concentrations. The soil management procedures described in this document and the contractor's HSP
will be followed. The scope of such removal action will be determined by the Developer in
coordination with the Environmental Consultant and approved by the ACDEH. The clean-up levels for
impacted soils on site shall be in accordance with the current San Francisco Bay Regional Water
Quality Control Board Environmental Screening Levels (ESL) database, or as determined through an
Exposure Risk Analyses and Assessment conducted by a licensed Professional, and based on
residential occupancy standards. Extremity soil samples shall be collected from each area where
excavation is required in accordance with standard practices, and as approved by the ACDEH. In
general, at least one sample per sidewall and one from the bottom of the excavation will be required,
however, the number and frequency of samples required will be subjected to field observations and the
environmental Professional’s judgment. Samples will be analyzed at a State Certified laboratory using
analytical methods that are appropriate and approved for the particular Chemicals of Concern in each
of the excavated areas.

Soil suspected of being contaminated that is excavated during construction shall be stockpiled
separately from "clean" soil. Stockpiled soil that is suspected to be contaminated shall be stockpiled on-
Site on top of and covered by an "impermeable™ liner (i.e., 6 mil plastic sheeting) by the Contractor to
reduce infiltration by rainwater and contamination of underlying soil. The soil shall be managed for
erosion and sediment control by surrounding the base with straw wattles or other methods consistent
with SWPPP BMPs. Stockpiles shall be checked daily by the Contractor to verify that they are
adequately covered. The affected soil stockpiles shall be profiled for disposal by a licensed

Professional using the soil sample collection protocols and analytical test methods prescribed and
required by the selected disposal facility.

3.3.3) Management of Soils During Construction

Surplus soil generated during development may be transported from the Site. If no impact is identified
during the monitoring procedures outlined in Section 3.3.1, such surplus soil will either be transported
to an appropriate landfill facility or to another project that accepts the soil. If transported to another
project, soil samples will be collected and analyzed in accordance with the requirements of that project
in consultation with the Environmental Consultant. If transported to a landfill facility, the soil samples
will be collected and analyzed according the profiling requirements of that facility. The Contractor will
coordinate with the Environmental Consultant regarding all off-Site soil disposal activities. As outlined
in Section 3.3.2, the ACEHD shall be contacted if potentially impacted soil is discovered. As stated in
Section 3.3.2, surplus soils with detectable concentrations of hydrocarbons above the applicable
screening level will not be re-used onsite; such soils will be properly disposed of at an offsite landfill.
Disposal documentation and manifests will be provided to the ACEHD.

3.3.4) Import Fill

10|Page

The Environmental Consultant, Geotechnical Engineer, and ACEHD will be notified prior to importing
fill soil to the Site. An evaluation of import fill materials will be conducted to ensure such fill meets the
geotechnical and environmental requirements. To minimize the potential introduction of contaminated
fill onto the Site, all selected sources of import fill will have adequate documentation to verify that the
fill source is appropriate for the Site. Documentation will include detailed information on previous land



use of the fill source, any Phase | Environmental Site Assessments performed and the findings, and the
results of any analytical testing performed (Phase 1l Investigations).

If no documentation is available or the documentation is inadequate or if no analytical testing has been
performed, samples of the potential fill material will be collected and analyzed prior to delivery of such
soil to the site. The analyses selected will be based on the fill source and knowledge of the previous
land use as determined by the Environmental Consultant. The sample frequency for potential fill
material will be in accordance with that outlined in the technical document titled, "Information
Advisory on Clean Imported Fill Material” (DTSC, October 2001). A copy of this document is
contained in Attachment E. The Environmental Consultant will provide guidance to the Contractor
regarding acceptability of imported fill; no fill material will be accepted if contaminant levels exceed
current residential environmental screening goals (unrestricted re-use criteria) and/or regional
background concentrations. No recycled concrete fill shall be used in this project.

4.0) NOTIFICATION AND DOCUMENTATION

4.1) Key Contacts

Company Role Contact Telephone
AMG & Associates, LLC | Developer Alexis M. Gevorgian (818) 380-2600 Ext. 14 (0)
Alameda County Health | ACHC Case Manager | Mark Detterman (510).567.6876 (0)
Care Agency
To be Determined Environmental

Consultant

To be Determined General Contractor
To be Determined Project Engineer
To be Determined Geotechnical Engineer
To be Determined Civil Engineer

4.2) Notifications

Notifications of the discovery of COPCs in field screening, observations, or analytical results or other
conditions of potential environmental concern are to be made immediately to the Developer, the
Environmental Consultant, and ACEHD. The Developer will determine the need for other required
notifications. If such discovery or conditions require notification to the Contractor and/or Sub-Contractors,
such notification will be determined by the Developer and the Environmental Consultant.

4.3) Documentation

The Environmental Consultant will prepare a report(s) containing all documentation of conditions,
including observations, screening results, findings, analytical laboratory results, contingency measures
taken, dust control analytical, disposal manifests, and all other measures taken to comply with provisions
of this SMP, including HSP requirements, work practices, and material handing requirements. This
report(s) will be submitted to the ACEH as a condition for closure.

1l1|Page



5.0) LIMITATIONS

Contractors and Subcontractors are responsible for review of this SMP prior commencing work at the Site and
for the health and safety of their own employees and subcontractors. The Developer is responsible for review of
the provisions of this SMP and for incorporating its guidelines into their project planning and specifications.
This document was prepared for the sole use and benefit of AMG & Associates, LLC, its project subsidiary, and
its Contractors and Consultants at the Site. Neither this report, nor any of the information contained herein shall
be used or relied upon for any purpose by any person or entities. P-1 ES relied on information prepared by others
however P-1 ES cannot be responsible for its accuracy or completeness or for the availability of all information
that may be relevant to the preparation of this document.

If there are any questions, please do not hesitate to contact Phase-1 Environmental Services at 831-422-2290.

Respectfully Submitted,

Phase-1 Environmental Services

/% % (
SlLIIlIt(J Soloq)n e

Environmental Consultant/ Professional
Sr. Project Manager

FIGURES

1) Site Location Map

2) Parcel Overview Map
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OAKLAND, CA
ALAMEDA COUNTY

FIGURE 1

Project Number: P6-06-05-2015

SITE LOCATION MAP

Current Addresses: 10550, 10552 International Blvd & 1424, 1500, 1510, 1520, 1528, 1536,
1544, 1548, 1560/1570 105" Ave, Oakland, CA 94603
Parcel #’s: 47-5509-10, 47-5509-9-1, 47-5509-7, 47-5509-6, 47-5509-5, 47-5509-4, 47-5509-3,
47-5509-1-1, 47-5519-5-2
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PARCEL OVERVIEW MAP

Current Addresses: 10550, 10552 International Blvd & 1424, 1500, 1510, 1520, 1528, 1536,
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ATTACHMENT A

LFR Values and Exposure Risk Estimates of COCs — Soil &

LFR Appendix H: Screening Level Evaluation

Extracted pages from Levine-Fricke
Recon Preliminary Environmental
Assessment of 10-3-2001




Table 15
Title 22 Metals Detected in Groundwater
Batarse Site, Oakiand, California
Concentrations in micrograms per liter (ug/l)

Location ID Date As Ba Co Cu Mo Ni Pb Sb In
Sampled

Data prepared by: TIH . Data QA/QC by: LDF .

Notes:

DUP = Duplicate sample

J = Reported value is estirnated.

Samples were analyzed by Curtis and Tompkins Analytical Laboratories Ltd. for metals using EPA test
method 6020A.

As = Silver Ba = Bariom  Co = Cobalt  Cu = Copper Mo = Molybdenum
Ni = Nickel Pb = Lead Sb = Antimony Zn = Zinc

rpt_water_Meuals. rpt Page 3 of 3 09/07/2001



Concentratians in milligrams per kilogram (mglkg)

Table 16

Total Petroleum Hydrocarbons in Soil -

Concentrations Above 100 mg/kg
Batarse Site, Oakland, California

Location ID Date Depth Chemical] Result | Comparison
Sampled | (feet bgs) Value
Area 1
BASB027 27-Mar-01 (3.50-4.00) TPHmo 120 YH 100
BASBO31 26-Mar-01 (6.50-7.00) TPHg 440 JYH 100
BASBO031 26-Mar-01 (6.50-7.00) TPHms 480 JYL 100
BASBO31 26-Mar-01 (6.50-7.00) TPHss 2201 100
BASB031 26-Mar-01 (9.50-10.00) TPHg 490 JYH 100
BASBO031 26-Mar-01 (9.50-10.00) TPHms 3530JYL 100
BASBO31 26-Mar-01 (9.50-10.00) TPHss 25017 100
BASB0O31 26-Mar-01 (14.50-15.00) TPHg 180 JYH 100
BASBO31 26-Mar-01 (14.50-15.00) TPHms 190 JYL LG
BASBO32-DUP 26-Mar-0! (4,50-5.00) TPHmo 360 100
BASBO033 26-Mar-01 (3.50-4.00) TPHmo 240 100
BASBO036 22-Mar-01 (3.50-4.00) TPHd 160 YH 1040
BASB036 22-Mar-01 (3.50-4.00) TPHmo 630 100
BASB073 02-Apr-01 (2.50-3.00) TPHme 120Y 100
BASBO77 30-Mar-01 (3.50-4.00) TPHd 270 YH 100
BASBO77 30-Mar-01 (3.50-4.00) TPHmo 2200Y 100
Area 5
BASB022 04-Apr-01  (1.50-2.00) TPHd 220 YL 100
BASB022 04-Apr-01 (1.50-2.00) TPHmo 1300 100
BASBO22 04-Apr-01 (4.50-5.00) TPHd 970 YL 100
BASB(022 04-Apr-01 (4.50-5.00) TPHmo 490 100
BASBO022 04-Apr-01 (9.50-10.00) TPHd 600 YL 100
BASBO022 04-Apr-01 (9.50-10.00) TPHmo 300 100
BASB023 04-Apr-01 (20.50-21.0) TPHmo 150 100
Area b
BASBOO1 02-Apr-01 (22.50-23.00) TPHmo 140Y 100
BASBO02 31-Mar-01 (2.50-3.00) TPHd 150 YH 100
BASB0O2 31-Mar-01 (2.50-3.00) TPHmo 1000Y 100
Area 7
BASBO018 05-Apr-01 (11.50-12.00) TPHmo 130 100
BASBO19 05-Apr-01 (2.00-2.50) TPHmo 330 100
BASBO352 02-Apr-01 (3.50-4.00) TPHmo 290Y 100
BASBO032 02-Apr-01 (24.50-25.00) TPHme 480 100
BASBO033 03-Apr-01 (1.50-2.000 TPHmo 460 YH 100
09/07/2001

tpt_Soil TPH_Bkgrnd.rpt
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Concentrations in milligrams per kilogram (mg/kg)

Table 16

Total Petroleum Hydrocarbons in Soil -

Concentrations Above 100 mg/kg
Batarse Site, Oakland, California

Location ID Date Depth Chemical{ Result | Comparison
Sampled | (feet bgs) Value

Area 7
BASBO034 03-Apr01 (1.50-2.00) TPHmo 290 100
BASBO034 03-Apr-01 (21.50-22.00) TPHmo 170 100
BASBO036 30-Mar-01 (3.50-4.00) TPHmo 120Y 100
BASB058 21-Mar-01 (3.50-4.00) TPHmo 310Y 100

Area 8
BASBO61 05-Apr-01 (0.00-0.50) TPHmo 120 100

Area 9
BASBOSO 09-Jul-01 (2.00-2.50) TPHmo 360 100
BASBOS0-DUP  09-Jul-01 (2.00-2.50) TPHmo 310 100

Data prepared by: TIH . Data QA/QC by: LDF .

Notes:

bgs = below ground surface
DUP = Duplicate sample

H = Heavier hydrocarbens contributed to the quantitation.

= Reported value is estimated.
L = Lighter hydrocarbons coniributed to the quantitation.

Y = Sample exhibiis fuel pattern which does not resemble standard.

TPHd = total petroleum hydrocarbons as diesel
TPHg = total petroleum hydrocarbons as gasoline
TPHmo = total petroleum hydrocarbons as motor oil

TPHms = total petroleum hydrocarbons as mineral spirits

TPHpt = total petroleum hydrocarbons as paint thinner

TPHss = total petroleum hydrocarbons as stoddard solvent

Samples were analyzed by Curtis and Tompkins Analytical Laboratories Ltd. for
all compounds using EPA test method 8015 modified.

rpt_Soil TPH_Bkgrnd.rpt Page 2 of 2
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Table 17

Title 22 Metals in Soil - Concentrations Above Background Levels
Batarse Site, Qakland, California

Concentrations in milligrams per kilogram (mg/kg)

Location ID Date Depth Chemical] Result | Background
Sampled | (feet bgs) Level
Area 1
BASBO26 28-Mar-01 (4.00-4.50) Pb 22.0 16.1
BASB(27 27-Mar-01  (4.00-4.50) Pb 74.0 16.1
BASBO27 27-Mar-01 {4.00-4.50) Zn 140.0 106.1
BASB027 27-Mar-01 (15.00-15.50) Hg 1.1 0.4
BASBQ28 27-Mar-01 (1.00-1.50) Ph 83.0 16.1
BASB028 27-Mar-01 (1.00-1.50) Zn 120.0 106.1
BASBO033 26-Mar-01 (4.00-4.50) Ba 340.0 323.6
BASB033 26-Mar-01 (4.00-4.50) Pb 160.0 16.1
BASBO033 26-Mar-01 {(4.00-4.50) Zn 430.0 106.1
BASB(O34 27-Mar-01  {4.00-4.50) Pb 24.0 16.1
BASB(036 22-Mar-01 (4.00-4.50) Cd 31 2.7
BASBQ70 03-Apr-01  (3.50-4.00) Pb 27.0 16.1
BASB(71 03-Apr-01  (2.00-2.50) Pb 130.0 16.1
BASB071 03-Apr-01 (2.00-2.50) Zn 240.0 106.1
BASB072 05-Apr-01 (2.50-3.00) Pb 44.0 16.1
BASBO072 05-Apr-01 (2.50-3.00) Zn 110.0 106.1
BASBO77 30-Mar-01 {(4.00-4.50) Pb 30.0 16.1
BASBO78 05-Apr-01  (4.00-4.50) Pb 20.0 16.1
Area 2
BASBOOS 21-Mar-01 (4.00-4.30) Pb 26.0 16.1
Area 3
BASB041  28-Mar-01 (4.00-4.50) Pb 28.0 16.1
BASBO41 28-Mar-01 (5.00-5.50) Pb 49.0 16.1
Area 4
BASBO12 19-Mar-01 (4.00-4.50) Pb 17.0 16.1
BASBO13 20-Mar-01 (3.00-3.50) Cr 160.0 99.6
BASBO16 04-Apr-01 (2.50-3.00) Pb 60.0 16.1
Area 5
BASB022 04-Apr-01 (2.00-2.50) Pb 31.0 16.1
BASBO022 04-Apr-01  (5.00-5.50) Pb 63.0 16.1
BASB(22 04-Apr-01 (10.00-10.50) Pb 23.0 16.1
BASBO023 04-Apr-01 (2.00-2.50) As 33.0 19.1
BASBO023 04-Apr-01 (2.00-2.50) Pb 130.0 l6.1
BASB023 04-Apr-01 (2.00-2.50) Zn 400.0 106.1
BASB(023 04-Apr-01 (21.00-21.50) Pb 33.0 16.1
rpt_Soil_Metals Bkgrnd.rpt Page L of 3 09/07/2001




_ Table 17
Title 22 Metals in Soil - Concentrations Above Background Levels
Batarse Site, Oakland, California
Concentrations in milligrams per kilogram (mg/kg)

Location ID Date Depth Chemical] Result | Background
Sampled | (feet bgs) Level
Area s
BASB023 04-Apr-01 (21.00-21.50) Zn 120.0 106.1
BASB(024 04-Apr-0t  (2.00-2.50) Pb 17.0 16.1
BASB025 04-Apr-01  (4.00-4.50) Pb 18.0 16.1
BASBO025 04-Apr-01 (4.00-4.50) Zn 110.0 106.1
BASB(086 04-Apr-01 (2.00-2.50) Cd 3.0 2.7
BASB087 04-Apr-01 (4.00-4.50) Cd 2.8 27
Area 6
BASBO0O2 31-Mar-01 (3.00-3.50) Pb 24.0 16.1
BASBO21 29-Mar-01 (1.00-1.50) Pb 19.0 16.1
Area7
BASBO019 05-Apr-01 (2.50-3.00) Pb 54.0 16.1

BASBO19 05-Apr-01  (2.50-3.00) Zn 130.0 106.1
BASBO52 02-Apr-01  (4.00-4.50) Zn 130.0 106.1
BASBO52 02-Apr-01 (25.00-25.50) Zn 150.0 106.1

BASBO355 29-Mar-01 (8.50-9.00) Pb 20.0 16.1
BASBO56 30-Mar-01 (25.00-25.50) Ba 410.0 3236
BASBO57 28-Mar-01 (4.00-4.50) Pb 140.0 16.1

BASBOS7 28-Mar-01 (4.00-4.50) Zn 140.0 106.1
Area 8

BASBO50 20-Mar-01 (2.50-3.00) Pb 38.0 16.1
BASBO60 05-Apr-01 (0.00-0.50) Pb 36.0 16.1
BASBO61 05-Apr-01 (0.00-0.50) Pb 130.0 16.1
BASBO062 05-Apr-01 (0.00-0.50) Pb 18.0 16.1
BASBO63 05-Apr-01  (0.00-0.50) Pb 110.0 16.1
BASBO65 22-Mar-01 {0.00-0.50) Pb 31.0 16.1
Area 9

BASBO9) 09-Jul-G1  (2.50-3.00) Pb 66.0 16.1

DUP 09-Jul-01 (2.50-3.00) Pb 43.0 16.1

Data prepared by: TIH . Data QA/QC by: LDF .

Notaes:

Metals background concentrations from QOakland Urban Land Development.

bgs = below ground surface

DUP = Duplicate sample

Samples were analyzed by Curtis and Tompkins Analytical Laboratories Lid. for
mercury using EPA test method 7470 and EPA test method 7470A and all other
metals were analyzed by EPA test method 6010B.

As = Arsenic  Ba = Barium Cd = Cadmium Cr = Chromium

rpt_Soil_Metals Bkgrod.rpt Page 2 of 3 (09/07/2001



Table 17
Title 22 Metals in Soil - Concentrations Above Background Levels
Batarse Site, Oakland, California
Concentrations in milligrams per kilogram (mg/kg)

Location ID Date Depth Chemical| Result | Background
Sampled | (feet bgs) Level

Hg = Mercury Pb = Lead Zn = Zinc

rpt_Soil_Metals Bkgrnd.rpt Page 3 of 3 09/07/2001



Batarse Site, Oakland, California
Concentrations in micrograms per liter {ug/l)

Table 18
Total Petroleum Hydrocarbons in Water -
Concentrations Above SNARLs

Location 1D Date | Chemical | Result SNARL
Sampled value
Areat—— - - s
BASBO26 28-Mar-01 TPHd 130Y 100
DUP 28-Mar01 TPHd 140Y 100
BASB(31 26-Mar-01 TPHd 800 YL 100
BASBO31  26-Mar-0l TPHg 610 YH 5
BASB031 26-Mar-01 TPHms 920 YLb
BASBO31 26-Mar-01 TPHss 320
BASB032 26-Mar-01 TPHd 61Y 100
BASBO36 22-Mar-0t TPHd 3Y 100
BASB037 22-Mar-01 TPHd 100Y 100
BASB071 03-Apr-01 TPHd 150 YL 100
BASBO071 03-Apr-01 TPHg 320Y 5
BASB(O71 03-Apr-01 TPHpt 240 5
BASB072 05-Apr-01 TPHd 80Y 100
BASBO73 02-Apr-01 TPHd 73Y 100
BASBO76 30-Mar-01 TPHd 530Y 100
BASBO76 30-Mar-01 TPHmo 530 100
BASBQ77 30-Mar-01 TPHd 2Y 100
Area 2 —
BASBQO7 31-Mar-01 TPHd 0Y 100
BASB0OOS 21-Mar-01 TPHd 150 YZ 100
Area 3 - IO
BASB041 28-Mar-01 TPHd 120Y 100
Area 4- - -
BASB(012 19-Mar-01 TPHd 61Y 100
BASBO16 04-Apr-01 TPHd 1Y 100
Dup 04-Apr-01 TPHd 61Y 10
Area s - S _
BASB022 04-Apr-01 TPHd 110Y 100
BASB023 04-Apr-01 TPHd 310 YH 100
BASBO023 04-Apr-01 TPHmo 1100 100
Area 6 . e e
BASBOO! 02-Apr-01 TPHd 360 YH 100
BASBOOI 02-Apr-01 TPHmo 1200Y 100
BASB021 29-Mar-01 TPHd 66Y 100
rpt_water TPH_Bkgrnd.rpr Page 1 of 3 09/07/2001




Table 18
Total Petroleum Hydrocarbons in Water -
Concentrations Above SNARLs
Batarse Site, Qakland, California
Concentrations in micrograms per liter (ug/l)

Location ID Date | Chemical |} Result SNARL

Sampled value
Area 6 ——————- -
BASBO51 02-Apr-01 TPHd  20000Y 100
BASBO351 02-Apr-01 TPHg 19000 5
BASBO51 02-Apr-01 TPHpt 14000 Y 5
BASBO&1 05-Apr-01 TPHd 210000 Y 100
BASB081  05-Apr-01 TPHg 7700 5
BASBO081 05-Apr-0t TPHpt  5800Y 5
DUP 05-Apr-01 TPHd  90000Y 100
DUP 05-Apr-01 TPHg 7200 5
DUP 05-Apr-01 TPHpt 5400 Y 5
Ar@a 7 e e e B
BASB018 03-Apr-01 TPHd 160 YH 100
BASBO52 02-Apr-01 TPHd 100 YH 130
BASB052 02-Apr-01 TPHmo 360 YH 100
BASBO55 29-Mar-01 TPHd 51Y 100
BASB(58 21-Mar-01 TPHd 57Y 100
Area 8 - e
BASBO50 20-Mar-01 TPHd 65Y 100

Data prepared by: TIH . Data QA/QC by: LDF .

Notes:

SNARLs = Suggested No-Adverse-Response Levels, Regional
Water Quality Control Board, Central Valley Region, A
Compilation of Water Quality Goals, August 2000

SNARL:s only exist for TPHg and TPHd but were applied to
similiar TPH fractions.

bgs = below ground surface

b = Continuing calibration verification percent difference was
slightly above acceptance limits in batch.

DUP = Duplicate sample

H = Heavier hydrocarbons contributed to the quantitation.

L = Lighter hydrocarbons contributed to the quantitation.

Y = Sample exhibits fuel pattern which does not resemble standard.

Z = Sample exhibits unknown single peak or peaks.

TPHd = 1total petroleum hydrocarbons as diesel

TPHg = total petroleum hydrocarbons as gasoline
TPHmo = total petroleum hydrocarbons as motor oil
TPHms = total petroleum hydrocarbons as mineral spirits
TPHpt = total petroleum hydrocarbons as paint thinner
TPHss = total petroleum hydrocarbons as stoddard solvent
Samples were analyzed by Curtis and Tompkins Analytical

rpt_water_TPH_Bkgmd. mpt Page 2 of 3 09/07/2001



Table 18

Total Petroleum Hydrocarbons in Water -
Concentrations Above SNARLs

Batarse Site, Oakland, California
Concentrations in micrograms per liter (ug/l)

Location 1D

Date

Sampled

Chemical

Result

SNARL
value

Laboratories Ltd. for all compounds using EPA test method 8015

modified.

rpt_water TPH_Bkgrnd.rpt

Page 3 of 3
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Table 20
Selection of Chemicals of Potential Concern in Soil
Batarse Site, Qakland, California

Minimum | Maximum | Minimum | Maximum
Reporting | Reporting | Detected Detected Background
Detection Limit ' Limit ' Value ' Value ' Values ’ Selected as Rationale for

Chemical Frequency (mg/kg) (mg'ks) (mg/kg) {mg/kg) {mg/kg) COPC Selection or Exclusion
Indeno(1,2,3-cd)pyrene 1/15 0.0033 0.050 0.0059 0.0059 NA Yes Detected
Pyrene 2/15 0.0067 0.050 0.0091 0.0097 NA Yes Detected
SYOCS
bis(2-Ethylhexyl)phthalate 1/15 0.33 33 0.87 0.87 NA Yes Detected
Phenol 1715 0.33 3.3 0.82 0.82 NA Yes Detected
YOCS
Acetone 1795 ¢.019 0.022 0.025 0.025 NA Yes Detected
Methylene Chloride 8795 0.019 0.022 0.020 0.060 NA Yes Detected

Notes:

Minimum and maximum reporting limits and detecteds value from LFR sampling program.

2

3

mg/kg = Milligrams per kilogram

NA = Not applicable

OCPs = Organochlorine Pesticides

PAH = Polynuclear Aromatic Hydrocarbons
SVOCs = Semivolatile organic compound
VQOCs = Volatile organic compound

7 A Ui s - Page 2 of 2 . ‘
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Metal background concentrations from Qakland Urban Land Development.
Arsenic maximum detected value of 33 mg/kg is anomalous and considered an outlier; the other 278 arsenic results are below the background level of 19.1 mg/kg.




Table 21
Selection of Chemicals of Potential Concern in Groundwater
Batarse Site, Oakland, California

Minimum { Maximum | Minimum | Maximum
Reporting | Reporting | Detected | Detected
Detection | Limit ' Limit ' Value ' Value ' | Selected as Rationale for

Chemical Frequency (ng/h (ug/l) (ug/l) {ug/l) COPC Selection or Exclusion
Metals

Antimony 2/ 58 1.0 20 1.3 490 Yes Detected
Arsenic 2/58 5.0 5.0 9.1 9.4 Yes Detected
Barium 58 /58 10 200 28 2000 Yes Detected
Cobalt 3/58 20 20 37 50 Yes Detected
Copper 2/ 58 10 10 15 16 Yes Detected
Lead 3/58 3.0 3.0 12 100 Yes Detected
Molybdenum 3/58 20 410 20 36 Yes Detected
Nickel 11/58 20 20 23 130 Yes Detected
Zinc 3/58 20 20 26 44 Yes Detected
SVYOCs ,

2-Methylnaphthalene 2714 9.4 4800 570 15000 Yes Detected
Naphthalene 1714 9.4 4800 7000 7000 Yes Detected
ibis(Z-ELhylhexyl)phthalate 1728 3.0 4800 3.1 3.1 Yes Detected
VOCs

1,2,4-Trimethylbenzene 3/ 58 0.50 8.3 580 2600 Yes Detected
1,3,5-Trimethylbenzene 3/58 0.50 8.3 110 220 Yes Detected
Bromodichloromethane 1/ 38 0.5¢ 8.3 1.2 1.2 Yes Detected
Bromoform 1/38 1.0 17 7.3 7.3 Yes Detected
lCarbon Disulfide 3/58 0.50 8.3 0.60 0.80 Yes Detected
Chloroform 2/58 0.50 8.3 1.3 11 Yes Detected
cis-1,2-Dichloroethene 4758 0.50 8.3 2.3 10 Yes Detected
Dibromochloromethane 1/58 0.50 83 0.60 0.60 Yes Detected
FEthylbenzene 3/58 0.50 8.3 31 210 Yes Detected
[sopropylbenzene 3/58 0.50 8.3 89 190 Yes Detected
m,p-Xylenes 4 /58 0.50 8.3 (.50 390 Yes Detected
MTBE 4758 0.50 8.3 0.50 16 Yes Detected
n-Butylbenzene 3/58 0.50 8.3 93 530 Yes Detected
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Table 21
Selection of Chemicals of Potential Concern in Groundwater
Batarse Site, Oakland, California

Minimum | Maximum | Minimum | Maximum
Reporting | Reporting | Detected Detected
Detection timit ' Limit ' Value ! Value ' | Selected as Rationale for

Chemical Frequency (ug/h {ng/h (ng/h {ug/h COPC Selection or Exclusion
Naphthalene 3/58 1.0 17 68 180 . Yes Detected
para-Isopropyl Toluene 3758 0.50 8.3 14 65 Yes Detected
Propyibenzene 3758 0.50 8.3 240 700 Yes Detected
sec-Butylbenzene 3/58 0.50 8.3 31 140 Yes Detected
Styrene 2/58 0.50 83 (.60 1.4 Yes Detected
Tetrachlaroethene 17358 0.50 8.3 1.3 1.3 Yes Detected
Toluene 5758 0.50 8.3 0.50 2.3 Yes Detected
Trichloroethene 4/58 0.50 8.3 5.2 15 Yes Detected
Trichlorofluoromethane 1/58 0.50 8.3 0.50 0.50 Yes Detected
Vinyl Chloride 2758 0.50 8.3 4.4 5.7 Yes Detected

Notes:
1

ng/l =Micrograms per liter

NA = Not applicable

SVOCs = Semivolatile organic compound
VOCs = Volatile organic compounds
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Table 22
Chemical Properties for Chemicals of Potential Concern

Batarse Site, Oakland, California

Vapor
CAS Pressure’ Solubility’ Henry's Law '

Chemical Number {(mmHg @ 20-30C) (mg/l @ 20-30C) {atm-m’/mol)
Metals

Antimony 7440-36-0 1.00E+00 - NA
Arsenic 7440-38-2 0.00E+00 - NA
Barium 7440-39-3 - - NA
Cadmium 7440-43-9 0.00E+00 - NA
Chromium 7440-47-3 0.00E+00 - NA
Cobalt 7440-48-4 - - NA
Copper 7440-50-8 0.00E+00 --- NA
Lead 7439-92-1 0.00E+00 - NA
Mercury 7439-97-6 2.00E-03 - NA
Molybdenum 7439-98-7 0.00E+00 NA
Nickel 7440-(32-0 0.00E+00 - NA
Zinc 7440-66-6 0.00E+00 -- NA
QCPs

4.,4"-DDT 5(3-29-3 5.50E-06 5.00E-Q3 5.13E-04
alpha-Chlordane 5103-71-9 1.00E-05 3.60E-01 9.63E-06
gamma-Chlordane 5103-74-2 1.00E-05 5.60E-01 9.63E-06
PAHSs

2-Methylnaphthalene 91-57-6 -—- - -
Benzo(a)anthracene 56-55-3 2.20E-08 5.70E-03 1.16E-06
Benzo(a)pyrene 50-32-8 5.60E-09 1.20E-03 1.55E-06
Benzo(b)fluoranthene 205-99-2 5.00E-07 1.40E-02 1.19E-035
|Benzo(g,h,i)perylenc 191-24-2 1.03E-10 7.00E-04 5.34E-08
Chrysene 218-01-9 6.3E-09 1.80E-03 1.05E-06
Dibenz(a,h)anthracene 53-70-3 1.00E-10 5.00E-04 7.33E-08
Indeno(l,2,3-cd)pyrene 193-39-5 1.GOE-10 5.30E-04 6.86E-08
Naphthalene : 91-20-3 8.50E-02 J10E+01 4 40E-04
Pyrene 129-00-0 2.50E-06 1.32E-01 5.04E-06
SYOCs

bis(2-Ethylhexyl)phthalate : 117-81-7 1.42E-07 2.70E-01 2_70E-07
Phenol 108-95-2 3 41E-01 9 30E+04 4.54E-07
YOCs

1,2,4-Trimethylbenzene * 95-63-6 2.10E+00 5.70E+01 6. 16E-03
1,3,5-Trimethylbenzene * 108-67-8 2.48E+00 4.82E 401 8.77E-03
Acetone 67-64-1 2.70E+02 1.00E+06 2.06E-05
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Chemical Properties for Chemicals of Potential Concern

Table 22

Batarse Site, OQakland, California

Vapor
CAS Pressure’ Solubility’ Henry's Law '
Chemical Number (mmHg @ 20-30C) (mg/l @ 20-30C) (atmi-m’/mol)
Bromodichloromethane * 75-27-4 S.00E+01 3.03E+03 2.12E-03
Bromoform 75-25-2 5.00E+00 3.0IE403 5.52E-04
Carbon Disulfide 75-15-0 3.60E+02 2.94E403 1.23E-02
Chloroform 67-66-3 1.51E4+02 8.20E+03 2.87E-03
cis-1,2-Dichloroethene 156-59-2 2.08E+02 3.50E+03 7.58E-03
Dibromochloromethane 124-48-1 5.54E+00 2.70E+03 7.83E-04
Ethylbenzene 100-41-4 7.00E+00 1.52E402 6.43E-03
Isopropylbenzene * 98-82-8 4.50E+00 6.13E+01 1.15E-02
m,p-Xylenes 1330-20-7 1.00E+0(1 1.98E+02 7.04E-03
Methylene Chloride 75-09-2 4 31E+03 6.50E+03 4.40E-02
MTBE * 1634-04-4 2.50E+02 5.10E4+04 5.87E-04
n-Butylbenzene * 104-51-8 1.O6E+00 1.18E+01 1.59E-02
para-Isopropyl Toluene * 99-87-6 1.46E+00 2.34E+01 1.10E-02
Propylbenzene ° 103-65-1 3.42E+00 5.22E+01 1.05E-02
sec-Butylbenzene * 135-98-8 1.75E400 1.76E+01 1.76E-02
Styrene 100-42-5 6.40E+00 3.10E+02 2.75E-03
Tetrachloroethene 127-18-4 1.78E+01 1.50E+02 2.39E-02
Toluene 108-88-3 2.81E+01 5.35E+02 6.37E-03
Trichloroethene 79-01-6 5.79E+01 1.10E+03 9.10E-03
Trichlorofluoromethane * 75-69-4 8.03E+02 1.10E+0Q3 9.70E-02
Vinyl Chloride 75-01-4 2.66E+03 2.67E+03 8.19E-02

Notes:

" Values from Exhibit A-1, U.S.EPA Superfund Public Health Evaluation Manual, October 1986.

? Values from Environmental Science Center Database; http://esc.syrres.com/interknow/physdemo. htm

mg/l = Milligrams per liter

atm-m*/mol = atmosphere-cubic meter per mole

NA = Not applicable

--- = Not available

OCPs = Organochlorine Pesticides

PAH = Polynuclear Aromatic Hydrocarbons
SVOCs = Semivolatile organic compound
VOCs = Volatile organic compound '
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Table 23

Carcinogenic Toxicity Information for Chemicals of Potential Concern
Batarse Site, Oakland, California

Oral Cancer

Inhalation Cancer

Slope Factor Slope Factor Weight-of
{5fa) (5fi) Evidence Toxicity Information

Chemical (mg/kg-day)’ {mg/kg-day)’ Classification Reference Source'
Metals
Antimony NA NA — IRIS 2001
Arsenic 1.5E+00 1.2E+01 A CAL/EPA 2001, IRIS 2001 .
Barium NA NA D IRIS 2001
Cadmium 3.8E-01 1.5E+01 Bl CALJ/EPA 2001, IRIS 2001
Chromium NA NA D IRIS 2001
Cobalt NA NA - IRIS 2001
Coppet NA NA D IRIS 2001
Lead NA NA B2 IRIS 200t
Mercury NA NA D IRIS 2001
Molyhdenum NA NA - IRIS 2001
Nickel NA 9.1E-01 A CAL/EPA 2001, IRIS 2001
Zing NA NA D IRIS 2001
OCPs
4.4 -DDT 3.4E-01 JA4E-01 B2 CAL/EPA 2001, IRIS 2001
alpha-Chlordane 1.3E+00 1.2E400 B2 CAL/EPA 2001, IRIS 2001
gamma-Chlordane 1.3JE+00 1.2E+00 B2 CAL/EPA 2001, IRIS 2001
PAHS
2-Methylnaphthalene NA NA --- IRIS 2001
Benzo{a)anthracene 1.2E+00 3.9E- B2 CAL/EPA 2001, IRIS 2001
Benzo{a)pyrene 1.2ZE+0 3.9E+00 B2 CAL/EPA 2001, IRIS 2001
Benzo{h)luoranthens 1.2E+00 39E-01 B2 CAL/EPA 2001, IRIS 2001
Benzo(g,h,)perylene NA NA - IRIS 2001
Chrysene 1.2E01 J.9E02 B2 CAL/EPA 2001, IRIS 200t
Dibenz(a,h)anthracene 4. 1E+0Q 4 1E+00 B2 CAL/EPA 2001, IRIS 200t
[ndeno(1,2,3-cd)pyrene 1.2E+00 3.9E-01 B2 CAL/EPA 2001, IRIS 2001
Naphthalene NA NA C IRIS 2001
Pyrene NA NA D IRIS 200t
SYOCs
bis(2-Ethylhexyl)phthalate 3.0E-03 B 4E-03 B2 CAL/EPA 2001, IRIS 2001
Phenal NA NA D IRIS 2001
YOCs
1.2,4-Trimethylbenzene NA NA - IRIS 2001
1,3,5-Trimethylbenzene NA NA e IRIS 2001
Acetane NA NA D IRIS 2001
Bromodichloromethane 1.3E-01 1.3E-0 Bl CAL/EPA 2001, IRIS 2001
Bromaoform 7.9E-03 3.9E-03 B2 IRIS 2001
Carbon Disulfide NA NA --- IRIS 2001
Chloroform JAEM 1.9E-02 B2 CAL/EPA 2001, IRIS 2001
cis-1,2-Dichloroethene NA NA D IRLES 2001
Dibromochloromethane 9.4E-02 9.4E-02 C CAL/EPA 2001, IRIS 2001
Ethylbenzene NA NA D IRIS 2001
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Table 23

Carcinogenic Toxicity Information for Chemicals of Potential Concern

Batarse Site, Oakland, California

Oral Cancer

Inhalation Cancer

Slope Factor Slope Factor Weight-of
($fa} (fi) Evidence Toxicity Information

Chemical (mg/kg-day)’ (mg/kg-day)’ Classification Reference Source’
Isopropylbenzene NA NA D [RIS 2001
m,p-Xylenes NA NA D IRIS 2001
Methylene Chloride 1.4E-02 3.5E-03 B2 CAL/EPA 2001, IRIS 2001
MTBE 1.8E03 1.8E-03 - CAL/EPA 2001, IRIS 2001
n-Butylbenzene NA NA - IR1S 2001
para-Isopropy] Tuluene NA NA - IRIS 2001
Propylbenzene NA NA - IRIS 20061
sec-Butylbenzene NA NA - IRIS 2001

Styrene NA NA -— IRIS 2001
Tetrachloroethene 5.1E-02 2.1E-02 -— CAL/EPA 2001, IRIS 2001
Toluene NA NA D IR1S 2001
Trichloroethene [.5E-02 1.0E-02 s CAL/EPA 2001, IRIS 2001
Trichlaratluoromethane NA NA D [RIS 2001

2.7E-01 2.7E-0L A

Vinyl Chloride CAL/EPA 2001, IRIS 2001

Notes:
California EPA OEHHA Cancer Potency Values, March 2001 ;
U.S. EPA Integrated Risk Information System (IR15) database, May 2001,

OCPs = Organochlorine Pesticides

PAH = Polynuclear Aromatic Hydrocarbons
SVOCs = Semivolatile organic compound
VOCs = Volatile organic compound

NA = Not applicable

--- = Not available

Weight-of Evidence Classification:
A - Human carcinogen
Bl - Prohable human carcinogen - indicates that limited human data are available
B2 - Probable heman carcinogen - irdicates sufficient evidence in animals and
inadequate or no evidence in humans
C - Possible human carcinogen
[) - Not classifiable a5 to human carcinogenicity

mg/kg-day = Milligrams per kilogram per day l
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Table 24

Noncarcinogenic Toxicity Information for Chemicals of Potential Concern
Batarse Site, OQakland, California

Oral Inhalation
Reference Dose | Reference Dose
(RfDo) {RFDi) Primary Target | Toxicity Information
Chemical (mg/kg-day) (mg/kg-day) Organs Reference Source’
Metals
Antimony 4,0E-04 --- Blaod NCEA
Arsenic 3.0E-04 Skin NCEA
Barium 7.0E-02 1.4E-04 Bleod Pressure NCEA
Cadmium 5.0E-04 - Kidney NCEA
Chromium 3.0E-03 --- Liver NCEA
Cobalt 6.0E-02 - -—
Copper 3.7E-02 - GI NCEA
Lead - --- Neurotoxicity NCEA
Mercury - 2.6E-05 Neurotoxicity CAL/EPA OEHHA 2001
Molybdenum 5.0E-03 -- - NCEA
Nickel 2.0E-02 --- Weight Loss NCEA
Zinc 3.0E-0t Blood NCEA
QCPs
4.4'-DDT 5.0E-04 5.0E-04 Liver IRIS 2001
alpha-Chlordane 5.0E-04 2.0E-04 Liver IRIS 2001
samma-Chlordane 5.0E-04 2.0E-04 Liver IRIS 2001
PAHs
2-Methylnaphthalene - - - ---
Benzo(a)anthracene - - —— .
Benzo(a)pyrene - --- - -
Benza(b)tluoranthene - - - -
Benzo(g,h,iperylene - -—- -—- --
Chrysene - --- --- -
Dibenz(a,h)anthracene - - - -—-
[ndeno(l,2,3-cd)pytene - - --- -
Body Weight, IRIS 2001, CAL/EPA
Naphthalene 2.0E-02 2.6E-03 Respiratory System OEHHA 2001
Pyrene 3.0E-02 3.0E-02 Kidney IRIS 2001
SYOCs
his(2-Ethylhexyl)phthalate 2.0E-02 2.0E-02 Liver IRIS 2001
Phenol 6.0E-01 6.0E-01 Fetal Body Weight IRIS 2001
VOCs
1,2.4-Trimethylbenzene 5.0E-02 1.7E-03 -—- NCEA
1,3.5-Trimethylbenzene 3.0E-02 1.7E-03 --- NCEA
Acetone 1.0E-01 {.0E-01 Liver, Kidney IRIS 2001
Bromodichloromethane 2.0E-02 2.0E-02 Kidney IRIS 2001
Bromoform 2.0E-02 2.0B02 Liver IRIS 200t
Carbon Disulfide 1.0E-01 2.0E-01 Fetal Toxicity, PNS IRIS 2001
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Table 24

Noncarcinogenic Toxicity Information for Chemicals of Potential Concern
Batarse Site, Qakland, California

Oral Inhalation
Reference Dose| Reference Dose
(RfDo) {(RfDD) Primary Target | Toxicity Information

Chemical (mg/kg-day) (mg/kg-day) Organs Reference Source'
Chloroform 1.0E-02 1.0E-02 Liver IRIS 2001
cis-1,2-Dichioroethene 1.0E-02 1,0E-02 Blood HEAST 1997
Dibromochloromethane 2.0E-02 2.0E-02 Liver IRIS 2001

IRIS 2001, CAL/EPA
Ethylbenzene 1.0E-0! 5.7E-0! Liver, Kidney, Fetus OEHHA 2001
Isopropylbenzene 1.0E-01 1.1E-01 Kidney IRIS 2001

Body weight, CNS, IRIS 2001, CAL/EPA

m,p-Xylenes 2.0E+00 2.0E-01 Whole Body OEHHA 2001

IRIS 2001, CAL/EPA
Methylene Chloride 6.0E-02 [.1IE-H Liver OEHHA 2001

IRIS 2001, CAL/EPA
MTBE 8.6E-01 2.2E+00 Liver, Kidney OEHHA 2001
n-Butylhenzene 1.0E-02 1.OE-02 --- NCEA
para-Isopropyl Toluene - -—- --- ---
Propylbenzene 1.0E-02 [LOE-(02 --- NCEA
sec-Butylbenzene 1.0E-02 t.OE-02 - NCEA
Styrenc 2.0E-01 3.0E-01 Blood, Liver, CNS IRIS 2001
Tetrachloroethene 1.0E-02 1.1E-01 Liver IRIS 2001, NCEA

Liver, Kidney, CNS, {RIS 2001, CAL/EPA

Toluene 2.0E-01 8.6E-02 PNS CEHHA 200t
Trichloroethene 1.QE-O2 1.0E-02 - IRIS, withdrawn value
Trichlorofluoromethane 3.0E-01 3.0E-O1 --- IRIS 2001
Vinyl Chloride 3.0E-03 2902 CNS/PNS, GI System IRIS 2001
Notes:

National Center for Environmental Assessment (NCEA) as cited in

U.S. EPA Region 9 Preliminary Remedial Goals, Nevember 2000.
U.S5. EPA Integrated Risk Information System (IRI13) database, May 2001,
U.S. EPA Heath Effects Assessinent Summary Tables (HEAST), Annual Update, FY 1997.
CAL/EPA Office of Environmentat Heath Hazard Assessment (OEHHA) database, August 2001.

mg/kg-day = Milligrams per kilogram per day

NA = Not applicable
--- = Not available

OCPs = Organochlorine Pesticides
PAH = Polynuclear Aromatic Hydrocarbons
SVOCs = Semivolatile organic compound

VOCs = Volatile organic compound

PNS = Peripheral Nervous System

CNS = Central Nervous System
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Table 25

Carcinogenic Risk Estimate for Chemicals of Potential Concern

Batarse Site, Oakland, California

Oral Inhalation Dermal Dermal
Cancer Cancer Permeability Absorption Concentration in Concentration RISK RISK
Slope Factor Slope Factor Coefficient Fraction Water' Concentration in Soil’ in Air RISK for for

(Sfo) (5fi) (Kp) (ABS) (Cw) (Cs} (Ca) for Water{  Soil Air
Chemical (mg/kg-day)” (mg/kg-day)’ (cm/hr) {dimensionless) (mg/l} (mprkg) (mg!m:') Pathway | Pathway | Pathway
Metals
Antimony NA NA 0.00016 a 0.01 0.0012 UL NA NA NA NA NA
Arsenic 1.5E+00 1.2E+01 0.00016 a 0.03 0.0028 UL NA UL NA NA NA NA
Barium NA NA 0.00016 a 0.001 0.13 ulL 13t ulL|  6.6E06 NA NA NA
Cadmium 3 8E-01 t.5E+D1 NA 0.004 NA 17 U|L|  85E08 NA LOE-06 | 1.9E-07
Cheomium NA NA NA 0.01 NA 2 UlL|  1.6E406 NA NA NA
Cobalt NA NA £,00016 4 .01 0.012 UL NA NA NA NA NA
Copper NA NA 0.00016 a 0.01 0.0056 u|L NA NA NA NA NA
Lead NA NA 0.00016 a 0.01 0.0026 Ul 1L 10 UL 5.0E-07 NA NA NA
Mercury NA NA Na 0.0l NA 0.071 u|L 3.6E-09 NA NA NA
Molybdenum NA NA (.60016 a 0.01 (.014 UL NA NA NA NA NA
Nickel NA 9.1E-0 0.00016 a 0.01 0.020 UL NA NA NA NA NA
Zine NA NA 0.00016 2 0.01 0.012 UL 47 UlL]  24E06 NA NA NA
IOCPs
4 4" DDT 3 4E-01 3.4E-01 NA 0.05 NA 0.012 M|N|  6.0E-10 NA LOE-08 | 3.0E-11
alpha-Chlordane 1.3E400 1 2E+00 NA 0.05 NA 0.012 M|N|  6.0E-10 NA 39E-08 | 1.1E-10
gamma-Chlordane 13E+00 1.2E+00 NA 0.05 NA 0.0075 M|N 3.8E-10 NA 24E-08 | 6.7E-11
SVOCs
2 Methylnaphthalene NA NA 0.069 b NA 9.1 UL NA 6.7TE-03 NA NA NA
Benzo(a)anthracene 1.2E+00 3.9E-01 NA 0.1 NA 0.0036 ML 1.8E-10 NA L3E-08 | 1.0E-11
Benzo(a)pyrene 1.2E+0 3I9E+M NA 0.1 NA 0.0081 M|L 4.1E-10 NA 3.3E-07 2.4E-10
Benzo(b)fluoranthene 1.2E+00 3.9E-01 NA 0.1 NA 0.0067 Ml L 3.4E-10 NA 2.8E-08 | 1.9E-11
Benzo(g,h,ijperylene NA NA NA 0.1 NA 0.0071 M|L 3.6E-10 NA NA NA
Chrysene 1.2E01 3.9E-02 NA 0.1 NA 0.057 ulL| 29809 NA 24E08 | L7E-11
Dihenz(a,h)anthracene 4, 1E+00 4. 1E+00 NA 0.t NA 0.016 MEL 8.0E-10 NA 23E07 4.9E-10
Tndeno(1.2,3-cd)pyrene 1.2E+00 3.9E-01 NA 0.1 NA 0.0039 Ml L 3.0B-10 NA 2.4E-08 | 1.7E-11
Naphthalene NA NA 0.069 0.1 00046  {U|L NA 3.4E-08 NA NA NA
Pyrene NA NA NA 0.1 NA 0.0097 M| L L.3E- 1 NA NA NA
SVOCs
bis(2-EthylhexyDphthalate 3.0E-03 8 4E-03 0.033 0.1 0.0031 M|L 0.43 ulL| 22808 L.SE0T | 4.4E409 | 2.7E-11
Phenol NA NA NA 0.1 NA 0.42 U|L|  2.1E08 NA NA NA
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APPENDIX H

Screening Level Evaluation




|

LFR Levine-Fricke

INTRODUCTION

A human health screening evaluation was performed for the Site, in conformance with
the PEA Guidance Manual. Analytical data from the sampling events conducted by
LFR were used for this evaluation.

The purpose of the screening evaluation was to provide the risk manager with an
estimate of the potential chronic health risk/hazard from affected soils identified at the
Site. The screening evaluation was used to assist in evaluating whether further site
characterization, risk assessment, or remediation was necessary. The risk/hazard
esttmates are calculated for exposure pathways most frequently encountered in a
residential setting.

Under the residential scenario, the receptors are assumed to be exposed 24 hours a day,
350 days per year for 30 years for the reasonable maximum exposure (RME) case (i.e.,
6 years for a child and 24 years for an adult; Cal/EPA Department of Toxic Substances
Control [DTSC] 1994). The residents are assumed to be exposed via inhalation of
airborne particulate and vapor emissions from the Site. Inhalation rates of (.83 cubic
meter per hour (m?*/hr) for a 24-hour day (i.e., 20 cubic meter per day, m*/day) for an
adult resident and of 0.43 m’/hr for a 24-hour day (i.e., 10 m’/day) for a child resident
were used for the residents evaluations as recommended by Cal/EPA for the RME
case. Residents are also assumed to use the shallow groundwater as a domestic source.
Groundwater ingestion rates of two liters per day for adult residents and one liter per
day for child residents are used in the evaluation. To add a level of conservatism,
volatile organic compounds (VOCs) are assumed to migrate into the indoor air.
Inhalation of VOCs during bathing is also considered.

The residents are also assumed to be exposed via incidental ingestion and direct dermal
contact with soils at the Site. Ingestion rates of 100 milligrams per day (mg/day) for an
adult resident and of 200 mg/day for a child resident were used for the residents
evaluations, as recommended by Cal/EPA for the RME case. The exposed skin surface
areas of 5,800 square centimeters per day (cm?®/day) for an adult resident and of 2,000
cm’ /day for a child resident were used for the residential evaluations as recommended
by Cal/EPA for the RME case. The default value for soil-to-skin adherence factor of 1
milligram per square centimeter (mg/cm?®) was used in the residential evaluations for
direct dermal exposure. The adult resident was assumed to be exposed to soils via the
direct dermal route two times per week or 100 days per year. The child resident was
assumed to be exposed to soils via the direct dermal route seven times per week or 350
days per year. The average body weights of an adult resident and a child resident were
assumed to be 70 kilograms (kg} and 15 kg, respectively.

The DTSC-modified Johnson and Ettinger vapor {ransport model was used to estimate
VOC concentrations in indoor air. Silty clay soils are assurned to best represent the
Site, and appropriate model parameters were selected. The results of the modeling are
presented in Attachment | and summarized in Tables 25 and 26.
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LFR Levine-Fricke

Figure 11 presents a conceptual site model for the Site. The conceptual site model is
the tool used to identify the complete exposure pathways for the screening level
evaluation of chronic hezlth risks. The model for the Site was developed based on the
following assumption:

« The Site will be developed into a school and covered with buildings and pavement,

Soil chemicals of potential concern (COPCs) used in the evaluation of chronic health
risk from the ingestion, dermal contact, and inhalation pathways included metals,
organochlorine pesticides (OCPs), polynuclear aromatic hydrocarbons (PAHs),
semivolatile organic compounds (SYOCs), and VOCs and are summarized in Table 20.

Groundwater COPCs used in the evaluation of chronic health risk from inhalation of
vapors and domestic use include metals, PAHs, SVOCs, and VOCs and are
summarized in Table 21.

The conceptual site model shows that exposure to affected soils and groundwater may
be possible along the inhalation, ingestion, and dermal absorption pathways.

Ingestion of and bathing in groundwater was considered as a complete pathway, even
though individuals at the school would be unlikely to drink groundwater from the Site.
The evaluation was performed for risk management information purposes. The
inhalation of VOCs in groundwater migrating through the soil column and into indoor
air was also considered as a complete exposure pathway.

The screening evaluation presented herein is intended to be a health-conservative
preliminary evaluation of potential risk and hazard and represent a reasonable
maximum exposure as defined by the U.8. EPA to the identified COPCs. In
establishing screening evaluation assumptions and exposure factors, LFR considered
those factors described in the PEA Guidance Manual, which include (but are not
limited to) the following:

= land use (residential)

» exposure pathways and media of exposure (inhalation, ingestion, and dermal
absorption)

« chemicals of potential concern (metals, OCPs, PAHs, SVOCs. and VOCs)

« exposure point concentrations (the higher value of the COPC 95% upper
confidence limit [UCL] or maximum detected concentration for both soil and
groundwater

EXPOSURE PATHWAYS AND MEDIA OF CONCERN

The exposure pathways for soil, groundwater, and air include inhalation, ingestion, and

dermal absorption. The conceptual site model diagram is included as Figure 11. The
PEA soil results indicate that affected soils are distributed throughout the Site. VOCs

Page H-2
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LFR Levine-Fricke

were identified in the shallow groundwater. Modeling was performed to estimate the
air concentration of the VOCs migrating from the groundwater, through the soil
column and into the breathing zone. Direct contact to groundwater was considered. The
risk/hazard was calculated for the soil, groundwater, and air media of concern.

EXPOSURE POINT CONCENTRATIONS AND CHEMICAL GROUPS

All chemicals detected above laboratory detection limits in soil and groundwater
samples were initially selected as COPCs. Maximum detected metal concentrations
were compared to the range of background levels for soils in the local regional area
(Oakland Urban Land Development). Metals with maximum detected concentrations
below background levels (i.e., antimony, beryllium, cobailt, copper, molybdenum,
nickel, selenium, silver, thallium, and vanadium) were excluded as soil COPCs.

Metals with maximum concentrations in discrete soil samples (i.e., arsenic, barium,
cadmium, chromium, lead, mercury, and zinc) above background levels were selected
as COPCs.

The final soil COPCs selected for the human health screening evaluation also included
OCPs, PAHs, SVOCs, and VOCs in soil. No background metal concentration in
groundwater was available for the Site. Metals detected in groundwater (i.e., antimony,
arsenic, barium, cobalt, copper, lead, molybdenum, nickel, and zinc) were selected as
groundwater COPCs. SVOCs and VOCs were also selected as COPCs in groundwater.
The selection of COPCs in soil and groundwater is summarized in Tables 20 and 21,
respectively.

As authorized by DTSC, 95% UCLs of the mean were considered to represent
exposure point concentrations in soil and groundwater based on the robust data set
(personal communication, Ms. Janet Naito of DTSC, August 16, 2001). In addition,
DTSC’s representatives agreed with LFR that the concentration of chromium at 160
milligrams per kilogram (mg/kg) in the soil sample collected at the 3-foot depth from
boring BASB013, and the concentration of arsenic at 33 mg/kg in the soil sample
collected at the 2-foot depth at boring BASB023, could be considered outliers of the
data set and could be excluded from the risk assessment. COPC distributions in both
soil and groundwater were evaluated using either the Shapiro-Wilk W-test for samples
size less the 50 or the D*Agostino Y-Test for sample size greater than 50. The
distribution and 95% UCL concentrations are presented in Tables 25 and 26. The 95%
UCL concentrations for COPCs are used in the groundwater vapor transport modeling.
The DTSC-modified Johnson and Ettinger vapor transport model provided via e-mail
by Ms. Naito was used in this evaluation 1o estimate indoor air VOC concentrations.
For non-volatile COPCs in soils, the air exposure point concentrations are calculated
using the equations presented in Figure 2.8 in the PEA Guidance Manual.
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ATTACHMENT 1

Modeling Results




DATA ENTRY SHEET FOR TRICHLOROFLUOROMETHANE
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X" in "YES" box) VERSION 1.5
26-Jan-01
ves [ ] DTSC/ HERD
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
{enter "X" in "YES" box and initial groundwater conc. below)
ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
{numbers only, Cw
no dashes) {uag/L} Chemical
75604 [ 0.35 i Trichlorafluoromethane |
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth soilf
of enclosed below grade sCs groundwater
space floor, to water table, sail type temperature,
Le Lt directly above Tg
{15 or 200 cm) (cm) water table (°C)
15 | 640 [ SIC [ 15 |
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadose zone Vadose zone  Vadose zone  Vadose zone
seil type soil vapor soil dry seil total soil water-filled
(used to estimate OR permeability, bulk density, porosity, porosity,
soil vapor K, o’ nY B’
permeability) (cm?) {g/em®) (unitless) (em’fem’)
SiIC ! | 1.5 | 036 0.24
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens,  noncarcinogens, duration, frequency,
TR THQ ATg ATy ED EF
{unitless) (unitless) {yrs) {yrs} {yrs) {days/yr)
1.0E-06 | 1 70 ] 30 [ 30 350
Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR TRICHLOROFLUOROMETHANE

Henry's Henry's Enthalpy of Qrganic Pure
law constant law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, inwater, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,
D, D, H Tr AH, Ta Te Kee S URF RfC
(cm?/s) (cm¥s)  (atm-m%mol) (°C) (cal/mal) {°K) (°K) (cm®/g) (mg/L} (na/m®'  (mg/m’)
[ 870E-02 | 1.30E-05 | 3.98E+00 | 25 | 6,424 | 29970 ] 47120 | 1.60E+02 | 1.10E+03 | 0.0E+00 | 7.0E-01 ]




INTERMEDIATE CALCULATIONS SHEET FOR TRICHLOROFLUQOROMETHANE

Vadose Vadose zon Vadose zone Vadose zone Vadose zone Total Airfilled Water-filled Floor-
Source- zone soil effective sail soil s0il Thickness of porosity in paorosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, pemeability, permeability, permeabkility, zone, zone, zone, Zone, perimeter,
I-T Oav Ste ki krg kv ch N E)a.s:z BWJ:Z xcmok
(cm) (emiem?)  (emifem®) (cm?) {cm?) (em?) (em) (emcnm™) {cm¥em?) (em*em®) (cm)
[ #2500 | od200 | 0586 7.48E-11 | 0.643 [ 4.81E-11 | 162,31 [ 038 | ot11r | 0248 | 3,844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone averall
Bidg. space to-total depth vaparization at constant at constant at viscosity at effective effective effective
ventifation below area helow ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
QI:n.ult:liﬂg AB n Z:rack AH\JﬁTS HTS H‘TS HTs Deﬁv Deﬁu DEﬂT
(cm’is) {cm?) (unitless) {erm) (calimol) {atm-m’/mol) {unitless) {g/cm-s) (cm?/s) {cms) (em?fs)
[ 563E+04 | 9.24E+05 | 4.16E-04 | 15 | 6,574 i 271E+00 | ~ 114E+02 | 177E-04 | 576E-04 | 4.39E-04 | 5.26E-04 |
Exponent of infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, cong., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, cone.,,
Ld Lp CsOurce Terack Qsl)il Dcrad‘ Acrack EXP(PEF) o Cbuilding URF RfC
{cm) (cm) {pg/im®) (cm) (em’fs) {cm/s) (em’) {unitiess) {unitless) {ng/m?) (mg/m™y" (mg/m?)
[ 82500 | 15 [ 4.01E+04 | 0.10 | 4.60E-02 | 576E-04 [ 3.84E+02 | 226E+01 | 8O0SE07 | 3.22E-02 | NA ] 70E01 ]
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DATA ENTRY SHEET FOR para-ISOPROPYL TOLUENE

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

]

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
{enter "X" in "YES" box and initial groundwater canc. below)

VERSION 1.5
26-Jan-01

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
{numbers only, Cw
no dashes) (ng/L) Chemical
| 99876 | 0.73 [ para-isopropyl Toluene |
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth soil/
of enclosed below grade 5CS groundwater
space floor, to water table, soil type temperature,
Le Lt directly above Ts
(15 or 200 cm} {cm) water table (°C)
! 15 I 640 | SIC [ 15 ]
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SC3 vadose zohe Vadose zone  Vadose zone  Vadose zone
soil type soil vapor soil dry sail total soil water-filled
(used to estimate OR permeability, bulk density, porosity, porosity,
soil vapor Ky P n* B’
permeability) {cm?) (glem®) (unitless) {em’/cm®)
sic | | 1.5 ] 0.36 | 0.24
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Expaosure
carcinogens, noncarcinggens,  carcinogens,  nencarcinogens, duration, frequency,
TR THQ AT: AT ED EF
(unitless) {unitless) {yrs) {yrs) (yrs) (daysfyr)
1.0E-06 | 1 70 [ 30 | 3 350
Used to calculate risk-based
groundwater concentration.
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HE BN T M I ER ) A By Wy B SR A B WE BN Em A B
CHEMICAL PROPERTIES SHEET FOR para-ISOPROPYL TOLUENE

———————————Henry's——Henry's——Enthaipy of Urganic Pure
law constant  law constant  vaporization at Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, in water,  temperature, temperature, boiling point, point, temperature, coefficient,  solubility, factor, conc.,
Da Dw H TR AHv,h TEI Tc Koc s URF RfC
(cm®/s) (cm/s)  (atm-m*mol) (°C) {cal/mol) {°K) (°K) (em®/g) (mg/l)  (ug/m®"  (mg/m®)
| 7.50E-02 | 7.10E-06 | 4.92E+01 | 25 | 11038 [449.70 [ 65100 | 2.20E+02 | 6.10E+01 | 0.0E+00 | 3.9E-01 |




INTERMEDIATE CALCULATIONS SHEET FOR para-ISOFROPYL TOLUENE

VVadose Vadose zon Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil sail soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zZone, zone, Zone, perimeter,
LT 9av Sle k& kvg k\, L& ncz Ba,cz 9w.c.z xcrack
(em) (emllem®  (emrem®) () {cm? (em?) {cm) (cmem®) {em¥em?) {smem® (em)
[ 62500 | 0120 [ 0588 [ 748E-11 | 0.643 I 4.81E-11 ] 192.31 1 0.36 ] 0.111 | 0249 [ 3844 |
Area of Capillary Total
enclosed Crack- Crack - Enthalpy of Henry's faw Henry's law Vapor Vadose zone zone overall
Bldg. space to-total depth vaporization at canstant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater  ave. graundwater  ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbuitding Ag n Zecaok AH, 15 Heg H'rs Mg D*", o, (D)
(emrs) (cm?) (unitless) {cm) (cal/mal) (atm-m*mol) {unitless} {g/cm-g) {cmfs) {em¥is) (cm’ls)
| 563E+04 | 9.24E+05 | 4.16E-04 [ 15 l 13933 [ 2.18E+D1 9.20E+02 | 177E-04 | 497E04 | 379E-04 [ 453E-04 |
Exponent of Infinite
Average Crack equivalent spurce Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radius, into bidg., coefficient, crack, number, coefficient, conc., factor, cone.,
Lg Lp Coourca Ferack Quai Dk Acrac exp(Pe) a Couiding URF RfC
{cm) {cm) {ug/m’) {cm) (cm®is) (cm'ss) {cm?) {unitless) {unitless) {ngfm? {no/m?’ {rmg/m?)
[ e2500 | 16 [ B.72E+05 | 0.10 | 460E02 | 4.97E-04 3.84E+02 | 373E+01 | 784E-07 | 527E-01 | NA [ 38E-01 |
Page 6 of 71




DATA ENTRY SHEET FOR PROPYLBENZENE
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) VERSION 1.5
26-Jan-01
YES :I DTSC/ HERD
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
{enter "X" in "YES" box and initial groundwater conc. below)
ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
{numbers only, Cw
no dashes) {ngi/L} Chemical
[ 103651 | 2.6 [ Propylbenzene |
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth soil/
of enclosed below grade 5CS groundwater
space floor, to water table, soil type temperature,
Le Lt directly abave Ts
{15 or 200 cm) {cm) water table °C)
I 15 | 640 ] SIC | 15 |
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
8Cs vadose zone Vadose zone  Vadose zone  Vadose zone
soil type soil vapor soil dry sail total soil water-filled
{used to estimate OR permeability, bulk density, porosity, parosity,
soil vapor k, o’ n’ B,
permeability) (cm?) {g/em®) (unitiess) (cm¥em?)
SIC | | 1.5 [ 036 ] 0.24 |
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens, carcinogens,  noncarcinogens, duration, frequency,
TR THQ ATc ATuc ED EF
(unitless) {unitless) {yrs}) (yrs) {yrs} {days/yr)
1.0E-06 ] 1 70 ] 30 | 30 [ 350
Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR PROPYLBENZENE

Henry's Henry's Enthalpy of Qrganic Pure
law constant law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, in water,  temperature, temperature, boiling paint, point, temperature, coefficient, solubility, factor, cone.,
D. Dy H Tr AH, Ta T¢ Kec S URF RfC
(cm?/s) (cmés)  (atm-m*/mol) (°C) {cal/mol) (°K} (°K) (cm*/g) (mgfL) (pe/m®  (mg/m?)
| 7.50E-02 | 7.80E-06 | 5.37E-01 | 25 | 10424 [ 43230] 63820 | 2.83E+03 | 1.38E+01 | 0.0E+00 | 3.5E-02 |




INTERMEDIATE CALCULATIONS SHEET FOR PROPYLBENZENE

Vadose Vadose zon Vadose zone Vadose zone Vadose zone Total Airfiled  Water-filled ~ Floor- S
— Source-——zene-soil—effective— soif — soit = 5ol — Thickness of  porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
Ly Uaui Sle ki k-’u ki Lu n:;z [-Ia‘a Ow cz xma:k
(cm) (em*fem®)  (em’/em®) (em?) (em?) (em?) (cm) (cm®/em®) (em’fem?) (em®/em?) (cm)
[ 2500 [ 0120 [ 0586 | 748E-11 | 0.643 [ 481E1M [ 192 31 [ 036 [ 0111 [ 0249 | 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave, soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quuitding As n Z ok AH, 15 Hys H'rs Hrs DEFV DE",._z Dp'“1
(cm*/s) (cm?) (unitless) (cm) (cal/mol) (atm-m>/mol) (unitless) (g/cm-s) (cm®/s) (cm?/s) (cm?/s)
[ 563E+04 | 9.24E+05 | 4.16E-04 | 15 12,789 2.54E-01 [ 107E+01 | 1.77E-04 | 497E-04 | 379E04 | 453E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radius, into bidg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lr} LC Csource Tcrack QSD\I D™ A:rack EXP(PEI) u Cbul\dwng URF RfC
(cm) (cm) (ng/m?) (em) (cm’s) (cm?s) (em?) (unitless) (unitless) (ng/m?) (ng/m?’" (mg/m?)
[ 82500 15 [ 2.79E+04 | 010 4 60E-02 | 4 G7E-04 | 3 84E+02 | 373E+01 | 784E07 | 219E-02 | NA | 35E-02 |
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DATA ENTRY SHEET FOR sec-BUTYLBENZENE

CALCULATE RISK-BASED GROUNDWATER CONCENTRATICN (enter "X" in "YES" box)

OR

(enter "X" in "YES" box and initial groundwater conc. below)

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION

VERSION 1.5
26-Jan-01

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
{numbers only, Cw
no dashes) {ng/l) Chemical
{ 135088 | 1.0 | sec-Butylbenzene |
ENTER ENTER ENTER ENTER
Depth
below grade Average
to battom Depth soilf
of enclosed below grade SC8 groundwater
space floor, to water table, soil type temperature,
Le Lyt directly above Ts
(15 or 200 cm) {cm) water table (°C)
| 15 | 840 | SIC ] 15 |
"ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
5CS vadose zone Vadose zone  Vadose zone  Vadose zone
soil type soil vapor soil dry sail total soil water-filled
(used to estimate OR permeability, bulk density, porosity, porasity,
soil vapor k, P’ n’ B’
permeability) {em®) {glem®) (unitless) (em%iem®)
SIC | | 1.5 | 036 0.24
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens,  carcinegens,  noncarcinogens, duration, frequency,
TR THQ ATc ATwe ED EF
{unitless) {unitless) {yrs) (yrs) {yrs) {daysiyr)
1.0E-08 | 1 70 | 30 | 30 350

Used to calculate risk-based
groundwater concentration.
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D ————
-------------------
CHEMICAL PROPERTIES SHEET FOR sec-BUTYLBENZENE

Herrys Henry's Enthatpyof Organic Pure
law constant  law constant vaporization at Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling paint, point, temperature, coefficient, solubility, factor, conc.,
Da Dw H TR AHv,b TE Tc ch S URF RfC
(cm¥s) (cms)  (atm-m°/mol) (°C) {cal/mol) (°K) (°K) (cm’/g) (mg/L) (ng/my"  (mg/m?)

| 7.50E-02 | 7.80E-06 | 7.67E-01 | 25 | 11069 | 446.00 | " 664.00 | 2.15E+03 | 1.70E+01 | 0.0E+00 | 3.5E-02 |




N —

INTERMEDIATE CALCULATIONS SHEET FOR sec-BUTYLBENZENE

Vadose Vadose zon Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil sail s0il Thickness of porosity in porosity in porosity in wall
building air-filied total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity,  saturation,  permeability, permeability, permeability, zone, Zone, zone, zone, perimeter,
I-T eav Sta k| krg kv ch Moz Ba‘cz BW.CZ xcrack
(cm) (emtem®  (cmifem®) {em®) (cm?) {cm?) {cm) (em’fem®) {em>em® {cmfem?) (cm)
IV e2500 T 0.120 0586 [ 7.48E-11 | 0.643 481E11 [ 192.34 0.36 | 0.111 [ 0249 | 3844 |
Area of Capillary Total
. enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Couiiding Ag n Zrack AH, 15 Hrg H'rg HTs o D*, D
{cm®/s) {cm?) {unitless) (cm) (calimol) {atm-m*/mol) (unitiess) (g/om-s) (cm’fs) (cm?ss) (cm?/s)
[ 5.63+04 | 9.24E+05 | 4.16E-04 | 15 | 13,623 | 3.45E-01 i 1.46E+01 | 177E-04 | 497E-04 | 379E-04 | 4.53E-04 |
Exponent of infinite
Average Crack equivalent source Infinite
Diffusion ~ Convection  Source _ vapor effective foundation indoar source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
f
Ly LP Ceource Terack Qgen DCfsck Acrack exp(Pe) « Cb""d"'lg URF RfC
{cm) (cm) (ng/m®) (cm) (cm®fs) (cmfs) {cm?) (unitless) (unitless) {pg/m®) (g, my! (mg/m?)
[ 82500 | 15 [ 1.46E+04 | 0.10 I 4.60E-02 1 4.97E-04 ! 384E+02 | 373E+01 | 7B4E-07 | 1.14E02 | NA [~ 35E-02 |

ik N U ah A T an O A A En BN aE Oy U B A e e
T
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DATA ENTRY SHEET FOR n-BUTYLBENZENE

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
enter "X in "YES" box and initial groundwater conc. below}

VERSION 1.5
26-Jan-01

ENTER ENTER
Initial
Chemical groundwater
CAS No. cone.,
{numbers only, Cw
no dashes) {ng/l) Chemical
104518 18 b n-Butyibenzene N
ENTER ENTER ENTER ENTER
Depth
below grade Average
to hottomn Depth soil/
of enclosed below grade SCS groundwater
space floor, to water table, scil type temperature,
Le Lt directly above Ts
(15 or 200 cm) {cm) water table (°C)
15 ] 640 T sIC | 18 |
ENTER ENTER
Vadose zone User-deftned ENTER ENTER ENTER
SCs vadose zone Vadose zone  Vadose zone  \fadose zone
soil type soil vapor soil dry soil total soil water-filled
(used to estimate OR permeability, bulk density, porosity, porosity,
soil vapar k, Py’ e B’
permeability) (cm?) (grem?) (unitless) (em®fem’)
SIC | [ 1.5 [ 036 ] 0.24 |
ENTER ENTER ENTER ENTER ENTER ENTER
Target Targset hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinagens,  carcinogens,  ngncarcinogens, duration, frequency,
TR THQ AT, ATne ED EF
{unitless) {unitless) {yrs} {yrs) {yrs) (days/yr)
1.0E-08 | 1 70 | 30 | 30 T 350 ]

Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR n-BUTYLBENZENE

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,
Da Dw H TR AHv,b TB TC Knc S URF RfC
(cm¥s) (cm?fs)  (atm-m°/mol) (°C) (cal/mol) (°K} °K) (cmig) (mg/L) (ngim®?  (mgim®)
[ 7.50E-02 | 7.80E-06 | 5.37E-01 | 25 [ 11,052 ] 456.00 | 660.50 | 2.83E+03 | 1.38E+01 [ 0.0E+00 [ 3.5E-02 |




e e R T B T T A S B R R DR DS A D

INTERMEDIATE CALCULATIONS SHEET FOR n-BUTYLBENZENE

Vadose Vadose zon Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor- = =
Source- zone soil  effective soil — S0l —— — seit = Thickness of —porosity in porosity in- porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation porasity, saturation, permeability, permeability permeability, zone, zone, zone, zone, perimeter,
LT “av SIH kl k'g k\-' LL;’ ncz UB L+ 4 Ow cx Xcrach
(cm) (em*em®)  (em*cm?) (cm®) (cm?) (cm?) (cm) (cm’fcm’) (cm’/em?®) (em®/em®) {cm)
[ 62500 | 0120 [ 0586 [ 748E-11 | 0.643 | 4 81E-11 [ 192.31 [ 03 [ o111 [ o02a9 | 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zaone zone overall
Bidg space to-total depth vapaorization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qm,.Mmg AFI n zr.ms,k A Hv TS H]S H‘TS HTs DEH‘J DE":.: Dal‘lT
(cm¥s) (cm?) (unitless) (cm) (calimol) (atm-m®/mol) (unitless) (g/cm-s) (cm?/s) (cm?s) (cm?fs)
[ 563E+04 | 924E+05 | 4.16E-04 | 15 [ 14,003 [ 2.37E-01 | 1.00E+01 [ 177E-04 | 497E-04 | 379E-04 | 453E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bidg risk Reference
length length conc., radius into bldg., coefficient, crack, number, coefficient, conc factor, conc.,
I-u Lp Cr.curce lerack Qw-l Dhm‘h A:rar.k EXD(PE') et Cbunlcmg URF RfC
(cm) (cm) (ng/m®) (cm) (cm”/s) (cm?/s) (cm’) (unitless) (unitless) (ug/m®) (ng/m’)! (mag/m?)
[ 625.00 15 | 1.80E+04 | 010 | 460E-02 | 497604 | 384E+02 | 373E+01 | 784E07 | 141602 | NA | 35E02 |
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DATA ENTRY SHEET FOR ISOPROPYLBENZENE

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

VERSION 1.5
26-Jan-01

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
{enter "X" in "YES" box and initial groundwater conc. below)

ENTER ENTER
Initial
Chemical groundwater
CAS No. cone.,
{nurbers only, Cw
no dashes)} {pgil) Chemical
i 98828 | 1.4 | Isepropylbenzene |
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Pepth soilf
of enclosed below grade 5Cs groundwater
space floor, to water table, soll type temperature,
Le Liwr directly above Ts
{15 or 200 cm) {cm) water table °c)
I 15 | 540 | SiC I 15 ]
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
5CS vadose zone Vadose zone  Vadose zone  Vadose zone
soil type s0ii vapor soil dry soil tatal soil water-filled
{used to estimate OR permeability, bulk density, porosity, porosity,
soil vapor K, o n’ [
__permeability) {em?} (glem®) (unitiess) fem®cm®)
SIC | I 15 [ 036 ] 024 ]
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogéns,  carcinogens,  NONCarcinogens, duration, frequency,
TR THQ ATc ATyc ED EF
{unitless) {unitless) {yrs) {yrs) (yrs) {daysiyr)
1.0E-06 [ 1 70 I 30 I 320 ] 350 |

Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR ISOPROPYLBENZENE

Hemry's Hemy's Enthaipy ot Organic Pure
law constant law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
i air, inwater,  temperature, temperature,  boiling point, point, temperature, coefficient,  solubility, factor, conc.,
D, D, H Tr AH,p Ts Te Koc S URF RfC
(cm?fs) {cm’/s)  (atm-m*/mol) (°C) (cal/mol) (°K) °K) (cm’/g) (mgil)  (ug/m¥'  (mg/m®)
| 7.50E-02 | 710E-06 | 4.92E+01 ] 25 | 10335 [ 42580 | 63110 | 2.20E+02 | 6.10E+01 | 0.0E+00 | 3.96-01 ]




INTERMEDIATE CALCULATIONS SHEET FOR ISOPROPYLBENZENE

Vadose Vadose zon Vadose zone Vadose zone Vadose zohe Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in parasity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zZone, zone, zone, perimeter,
LT ea\f Sle ki krg| kv ch ncz Ba.rz. 9w.t:.z Xcmck
(ern) {cm¥cm®  (cm¥em®) {cm?) {cm?) (em?) (em) {em3em’) (em¥em®) {em¥em®) (em)
[ 62500 | 0120 | 0586 | 7.48E-11 | 0.643 | 4.81E-11 | 192.31 | 03 [ o111 | 0248 [ 3844 |}
Area of Capillary Total
encloged Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bidg. space to-tatal depth vaparization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quuitging Ag 1 Zorack AH, s Hys Hs Urs D", D", D*"
(em™is) {em?) {unitiess) (cm) (cal/mol) (atm-m®/mol) (unitless) (g/cm-s) (cm?s) (cm%fs) (cm®ss)
[ 563E+04 | 9.24E+05 | 4.16E-04 | 15 [ 12,582 [ 2.35E+01 [ 996E+02 | 177E-04 | 497E-04 | 370E-04 | 4.53E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Canvection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bidg. risk Reference
length, length, conc., radius, into bidg., coefficient, crack, number, coefficient, cong., factor, conc.,
T
Ly L Cosource Ferack Qsoi Derak Acrack exp(Pe) [+ Cbullding URF RIC
{cm) tem) {ngim*) (em) {cm?s) {cm®ss) (em’) {unitless) {unitless) (ugfm™ (ng/m3y” (mgim?)
62500 | 16 ] 1.39E+06 | 010 |  4B0E02 | 497E04 |  3BAE+02 | 373E+01 [ 7.84E-D7 | 109E+00 | NA | 30EG1 |
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DATA ENTRY SHEET FOR 1,2, 4-TRIMETHYLBENZENE

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

OR

(EALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION

nter "X" in "YES" box and initial groundwater conc. below)

VERSION 1.5
26-Jan-01

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
{numbers only, Cw
no dashes) (ng/L) Chemical
| 85636 [ 48 | 1,2,4-Trimethylbenzene |
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottemn Depth soil/
of enclosed below grade SCS groundwater
space floor, to water table, soil type temperature,
Le Lwr directly above Tg
(15 or 200 cm) {cm) water table (°C)
L 15 1 640 | SIC | 15 i
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
5CS vadose zone Vadose zone  Vadose zone  Vadose zone
soil type sail vapor soil dry soit total soil water-filled
used to estimate OR permeability, bulk density, porosity., porosity,
soil vapor k, P’ n 8,
permeability) {em?) {g/cm™) {unitless) (emem®)
SIC | | 15 [ 036 ] 0.24
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens, carcinogens,  noncarcinogens, duration, frequency,
TR THQ AT ATyc ED EF
{unitless) {unitless} {yrs) (yrs) {yrs) (days/yr)
t.0E-06 | 1 70 | 30 I 30 [ 350

Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR 1,2, 4-TRIMETHYLBENZENE

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component . Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, inwater, temperature, temperature, boiling point, point, temperature, coefficient,  solubility, factor, cong.,
Da Dy H Tr AH,p Ts Te Ko s URF RIC
(em?/s) (cm¥s)  (atm-m*mol) °C) (cal/mol) {°K) °K) {cm®/g) (mg/l)  (ug/m®'  (mg/m®)
[ 750E-02 | 7.10E-06 | 2.34E-01 | 25 [ 10,782 [ 44910 ] 66450 | 3.72E+03 [ 570E+01 [ 0.0E+00 | 6.0E-03 |




INTERMEDIATE CALCULATIONS SHEET FOR 1,2 4-TRIMETHYLBENZENE

Vadose Vadosezon Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soll Soir Thickness of ~porosify in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
Ly 0" Si K, Kig k, Lss s 0, B Koo
(cm) (cm’fem®)  (cm’fem’) (cm?) (cm?) (cm?) (cm) (em¥em®) (em®em?) (cm*/em?) (cm)
[ 62500 | 0120 | 058 | 748E-11 | 0.643 [ a8i1E-11 [ 192.31 [ 036 | 0111 [ 0249 [ 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave groundwater ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qpuiding Ag 1 Lisicy AH, 15 Hrs H'ys HTs De"\f DEﬁu De*y
(cm’ls) {cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (gfcm-s) {cm®/s) (eméls) (cm®/s)
[ 563E+04 | 9.24E+05 | 4.16E-04 | 15 [ 13.359 1.07E-01 | 4526+00 | 177E-04 | 497E04 | 379E-04 | 4.53E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
k
Ld l—p Csource lerack Qsml Dmat Acrack exp(Pe[) o Chu\lamg URF RfC
(cm) (cm) (ng/m®) (cm) (cm’/s) (cm?/s) (cm®) (unitless) (unitless) (ng/m?) (ng/m’y’ (mg/m®)
[ 2500 ] 15 [ 217E+04 | 0.10 | 4.60E-02 [ 4.97E-04 [ 3.84E+02 | 373E+01 | 7.84E-07 [ 1.70E-02 | NA | 6.0E-03 ]|
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CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

DATA ENTRY SHEET FOR 1,3,5-TRIMETHYLBENZENE

YES

L1

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)

VERSION 1.5
26-Jan-01

ENTER ENTER
Initial
i Chemical groundwater
; CAS No. conc.,
; (numbers only, Cw
no dashes) {ug/l) Chemical
[ 108678 I 2.0 | 1,3,56-Trimethylbenzene
| ENTER ENTER ENTER ENTER
: Depth
| below grade Average
| to bottom Depth s0ilf
of enclosed below grade SCs groundwater
space floor, to water table, soil type temperature,
Le Lt directly above Ts
{15 or 200 ¢m) {cm) water table (°C)
[ 15 | 540 ! SIC [ 15
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadose zone Vadose zone ~ Vadose zone  Vadose zone
soil type soil vapor soil dry soil total soil water-filled
(used to estimate OR permeability, bulk density, porosity, poresity,
soil vapor k, po’ n’ a8,
penrneability) {cm®) {g/cm’) {unitless) (cmem®)
SIC | | 1.5 0.36 0.24
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
rigk for quolient for time for time for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens,  noncarcinogens, duration, frequency,
TR THQ AT: ATwc ED EF
(unitless) {unitless) (yrs) (yrs) (yrs) {days/yr)
1.0E-D6 | 1 70 [ 30 30 350
Used to calculate risk-based
groundwater concentration,
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CHEMICAL PROPERTIES SHEET FOR 1,3,5-TRIMETHYLBENZENE

I — —Henry's Henry's Enthaipyof . Organic  Pure R
law constant law constant vaporization at Normal carbon component Unit
Diffusivity  Diffusivity = at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,
D, D., H Tg AH,p Ts Te Kz S URF RfC
(cm?s) __ (cm’ls) _ (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (cm’/g) (mglL)  (ug/m’y"  (mg/m’)

| 7.50E-02 | 710E-06 | 3.16E-01 | 25 | 10,5617 | 437.70| 637.30 [ 8.19E+02 [ 4.80E+01 [ 0.0E+00 [ 6.0E-03 |




INTERMEDIATE CALCULATIONS SHEET FOR 1,3,5-TRIMETHYLBENZENE

Vadose Vadose zon Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil s0il Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zZone, zone, zone, perimeter,
LT Bav Ste ki krg kv ch Nz ea.rz ew.a X:radt
{cm) (cma.fcma} (cmsfcms) (cmZ} (cmz) (cmz) {em) (cmaicma) (crnslcrna} (cmalcms) {em)
[ 62500 T o120 | 058 [ 748E-11 | 0.643 | 4 B1E-11 [ 192.31 I 0.36 i a.111 i 0248 | 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's faw Henry's law Vapor Vadose zone zone overalt
Bldg. space to-total depth vaparization at canstant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbulldiﬂg AB n Zcrack AHv,TE‘: HTS H'TS Hrs Deﬁ\l DEHCZ DeﬁT
(em’ss) (om?) (unitless) (em) (calimol) (atm-m°/mol} (unitless) {glcm-s) (cm?s) (cm’/s) (cm?/s)
| 553E+04 | 9.24E+05 | 4.16E-04 | 15 | 13,096 | 1.47E-01 | 6.21E+00 [ 177E-04 | 497E04 | 379ED4 | 4.53E-04 |
Exponent of Infinite
Average Crack equivalent Source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, COnc.,
T
Ly Lp Ciource Ferack, Qe [Pl Ao'al:k exp(Pe’} o Cbmlding URF RfC
(cm) (cm) {ng/m®) (em) {cm®s) (ems) (em?) {unitless) (unitless) (ng/m® (ugfm®'  (mgimd
[ 82500 [ 15 | 1.24E+04 ] 010 ] 460E02 | 497604 |  3.84E+02 | 3.73E+01 | 7.84E-07 | 9.73E-03 | NA | 6.0E-03 |

Page 24 of 71




o O

YES

DATA ENTRY SHEET FOR VINYL CHLCRIDE

ALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

[ 1

OR

BLCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
gnter "X" in "YES" box and initial groundwater conc. below)

VERSICON 1.5
26-Jan-01

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
{numbers only, Cw
no dashes) (Hg/t) Chemical
75014 | 0,43 | Vinyl chioride (chloroethene) |
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth sailf
of enclosed below grade SCS groundwater
space floor, to water table, soit type temperature,
Le Lt directly above Ts
{15 or 200 cm) (em) water table (°C)
15 | 640 i sic | 15 ]
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadose zone Vadose zane Vadose zohe Vadose zone
soil type soil vapor soil dry soil total soil water-filled
{bsed to estimate OR permeability, bulk density, porosity, porosity,
soil vapar ke, P n’ 8,
permeability) (cmE) (g/cm"’) __(unitless) (cmafcm3}
SIC | | 15 [ 036 ] 024 |
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcincgens, noncarcinogens,  carcinogens,  honcarcinogens, duration, frequency,
TR THQ ATc AT e ED EF
(unitless) {unitless) (yrs) (yrs) (yrs) {daysiyr)
1.0E-06 | 1 70 I 30 T 30 [ <
Used to calculate risk-based
roundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR VINYL CHLORIDE

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone.,
D, Du H Tr AH, g Tg Te Kae S URF RfC
(cm?s)  (cm%s)  (atm-m*/moal) Cc) (calimol) (°K) (°K) (cm*/g) (mgl)  (pg/im’’  (mg/m®)
[ 1.06E-01 | 1.23-06 | 2.71E-02 | 25 [ 5250 [ 25925 | 43200 | 1.88E+01 | 2.76E+03 | 7.8E-05 | 0.0E+00 |
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INTERMEDIATE CALCULATIONS SHEET FOR VINYL CHLORIDE

VVadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
~ Source-  zone soll effective soit — soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam = B =
separation, porosity saturation, permeability, permeability permeability, zone, zone zone, zone, perimeter
Ly U_,.“' S K Keg K, Lez Nz Y9z Ow ez Xerack
(cm) (em*em®)  (em’fem’) (cm?) (cm?) {cm?) (cm) (cm’fem?) (cm*/cm®) (cm’fem”) (cm)
[ 625 [ 0120 | 0586 | 7.48E-11 | 0.643 | 4 81E-11 [ 192 31 | 0.36 | 0.111 | 0.249 [ 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bidg space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quusidng As n Zorack AH,7s Hrs H'rs Hrs D*'y D" D"
(em’is) (em?) (unitless) {cm) {cal/mol) (atm-m"/mol) (unitless) {g/lcm-s) (cm?/s) (cm?is) (cm®/s)
[ 563E+04 | 9.24E+05 [ 4.16E-04 | 15 | 4,944 [ 2.03E-02 | 8.58E-01 | 177E-04 [ 702E04 | 536E-04 | 641E-04 ]
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg risk Reference
length, length conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
oo L, Caouce —_— Qi D™ Acrach exp(Pe') p ki URF RfC
(cm) (cm) (ng/m’) {cm) (cm/s) (cm*/s) (em?) (unitless) (unitless) (ng/m*) {ugim®’ (mg/m*)
j 625 [ 15 [ 369E+02 | 010 | 4.60E-02 | 7.02E-04 | 384E+02 | 129E+01 | B841E07 | 3.10E-04 | 7.8E-05 | NA |
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DATA ENTRY SHEET FOR TOLUENE

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter X" in "YES" box)

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION

YES

I

OR

(enter "X” in "YES" box and initial groundwater conc. below)

VERSION 1.5
26-Jan-01

ENTER ENTER
Initiat
Chemical groundwater
CAS No. cone.,
(numbers only, Cw
no dashes) (ug/L) Chemical
[ 108883 | 0.46 [ Toluene |
ENTER ENTER ENTER ENTER
Depth
below grade Average
ta bottom Depth soil/
of enclosed below grade SCS groundwater
space floor, to water table, soil type ternperature,
Le Lt directly above Ts
(15 or 200 cm) {cm) water table °c)
C 15 B 540 1 sk 1 15 ]
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadose zone Vadose zone Vadose zone Vadose zone
soil type soif vapor sail dry soil total soil water-filled
{used to estimate OR permeability, bulk density, porosity, porosity,
soil vapor k. o n’ 8,”
permeabilty) {em®) (gfem’) (unitless) (em®fem’)
sic 1 [ 1.5 ] 038 | 0.24 ]
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, nohcarcinogens,  carcihogens,  noncarcinogens, duration, frequency,
TR THQ AT ATne ED EF
_{unitless) {unitless} (yrs) (yrs) {yrs) {days/yr)
1.0606 | 1 70 [ 30 | 30 | 350 ]
Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR TOLUENE

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  atreference = reference  the normal  bailing — Critical—padition——water—————risk——Reference
in air, in water, temperature, temperature, bailing point, point, temperature, coefficient, solubility, factor, cong,,
D, Dy H Tr AH, Ta Te Koo S URF RfC
(em?/s) (em?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (cm*/g) (mg)  (pg/m%)’  (mg/m)
[ 8.70E-02 | 860E-06 | 663E-03 | 25 | 7,930 138378 | 591.79 | 1.82E+02 | 5.26E+02 [ 0.0E+00 | 3.0E-01 |
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INTERMEDIATE CALCULATIONS SHEET FOR TOLUENE

Vadose  Vadosezone Vadose zone Vadose zone VVadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porasity in porosity in porasity in wall
building air-filled total fluig intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation,  permeability, permeability, permeability, Zone, 2one, zone, zone, perimeter,
LT Uav Sie kl kfg kv ch nu Ba‘cz Ow‘r.z xcmck
{cm) {em¥em®  (em’cm?) (em?) {cm?) cm? (cm) {cm’fem’) {cmiiem’) (cmem®) (cm)
[ 825 [ 0120 | o586 [ 748E-11 | 0643 ] 481E-11 ] 192.31 | 0.36 [ 0111 [ 0.249 | 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law \apor Vadose zone 2ohe overall
Bidg. space to-total depth vaporization at constant at constant at viscosity at effective effactive effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbu'ldlng AB n Zcrack AHv',TS HTS H'TS T Deﬂv Daﬁ.;z De"‘[
{cm’/s) {cm?) (unitless) {cm) (calimol) {atm-m*/mal) {unitiess) (glem-s) (cm®/s) (cm¥s) (em¥s)
| 563E+04 | 924E+05 | 4.16E-04 | 15 | 9,100 | 3.89E-03 | 1.65E-01 | 177604 [ 5BOE-04 | 443E-04 | 530E-D4 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indaor saurce Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, CONG., factor, conc.,
Lq I-p Caource Terack Quan Dmc" Acrack exP(Pe’) @ Cbuilding URF RfC
{cm) {cm) (ngim*) {cm) {cm*/s) (cm?/s) (om?) {unitless) (unitless) (ug/m’) {ng/m®)" (mg/m’)
[ 625 [ 15 [ 757E+0t | 0,10 [ 4.60E-02 I 5.B0E-04 | 3.84E+02 [ 222E+01 | 806E07 [ B10E-05 | NA [ 3CED1 ]
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O

YES

DATA ENTRY SHEET FOR STYRENE

1

OR

ALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" bex)

VERSION 1.5
26-Jan-01

ALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION

{gnter "X in "YES" box and initial groundwater conc. below)
ENTER ENTER
Initial
Chemical groundwater
CAS No. conG,,
{numbers only, Cw
no dashes) (ng/L) Chemical
100425 ] 0.38 | Styrens |
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottorn Depth soilf
of enclosed helow grade SCS groundwater
space floor, to water table, soil type temperature,
Le LT directly above Ts
{15 or 200 cm} {cm) water table {°C)
15 | 540 [ sic 1 15 B
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor soil dry soil total sail water-filled
{bsed to estimate OR permeability, bulk density, porosity, porosity,
soil vapor k. P’ n' 6"
permeability) {cm’) {g/em®) (unitless) {em’iem®)
SIC | [ 15 T "038 [ ~ 024 |
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quatient for time for tirme for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens,  nohcarcinogens, duration, frequency,
TR THQ ATc ATne ED EF
{unitless) {Unitiess) tyrs) {yrs) (yrs) {days/yr)
1.0E-08 | 1 70 | 30 I 30 [ 350 ]
Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR STYRENE

Henry's Henry's Enthalpy of Organic Pure
law constant law constant  vaporization at  Normal carbon compoenent Unit

Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

D, D H Tr AH, Te Te Koc S URF RfC

{cmfs) {em?s)  (atm-m*/mol) C) (calfmol) ("K) (°K) (cm>fg) {mg/L) (ng/m*”"  (mg/m?)

| 7.10E-02 | 8.00E-06 | 2.76E-03 | 25 | 8,737 41831 ] 63600 | 7.76E+02 | 3.10E+02 | 0.0E+00 | 9.0E-01 |
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INTERMEDIATE CALCULATIONS SHEET FOR STYRENE

Vadose  Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil sail Thickness of porosity in porosity in porosity in wall
—building——air-filled—total-fluid———intrinsic — -refative-air——effective vapor —capitlary ~capiliary capillary capillary ~ seam B
separation, porosity, saturation, permeability, permeability, permeability, zone, Zone, zone, zone, perimeter,
LT nav S!E kl kru kv Ll‘.i' n‘:Z Ua cz Uw-:z x:ra:k
(cm) {em*em®)  (cm’cm’) (cm?) (cm?) (cm?) (cm) (cm/cm’) (cm/lem’) (cm*cm?) (cm)
[ 625 | 0120 | 0586 | 748E-11 | 0.643 4 81E-11 | 192 31 [ 0.36 [ o [ 0249 | 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law \apor Vadose zone zone overall
Bldg space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quuising Ap n Z ok W, 1s Hqs H'rs Urs B D%, 0",
(cm’/s) (em’) (unitless) (cm) {cal/imol) (atm-m’/mol) (unitless) jcm-s) (cm’/s) (cm’/s) (cm’/s)
[ 563E+04 | 924E+05 | 4.16E-04 | 15 10,395 [ 1.50E-03 | 6.35E-02 | 177E-04 | 479E-04 | 368E-04 | 438E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bidg risk Reference
length, length, conc., radius into bidg., coefficient, crack, number, coefficient, conc., factor, conc.,
L: L(, cic-.s.'c Terack Qscli D':"Bf“ A;‘a:k EXP(PE‘) o wal}r; URF RfC
(cm) (cm) (ng/m) (cm) (cm’/s) (cm®is) (cm’) (unitless) (unitless) (ng/m’) (ug/im’)’ (mg/m?)
[ 625 [ 15 [ 241E+01 | 0.10 4 60E-02 | 4.79E-04 [ 3B4E+02 | 42BE+D1 | 7BOE-07 | 18BE-05 | NA [ 90E-01 |
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DATA ENTRY SHEET FOR MTBE

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

1

YES
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATICN

(enter "X" in "YES" box and initial groundwater conc. beio

w)

VERSION 1.5
26-Jan-01

ENTER ENTER
Imitial
Chemical groundwater
CAS No. conc.,
{numbers only, Cw
no dashes) {ng/L) Chemical
L 1634044 | 0.52 Methyl tert-butyl ether |
ENTER ENTER ENTER ENTER
Depth
below grada Average
to bottomn Depth soil/
of enclosed below grade SCS8 groundwater
space floor, to water table, soil type temperature,
Le Lwr directly abave Ts
(15 or 200 cm) {em) water table {°C)
L 15 { 640 [ sic I 15 ]
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
&§CS vadose zone Vadose zone Vadose zone Vadose zone
sail type soil vapor soil dry soil total soil water-filled
{used to estimate OR permeability, bulk density, porosity, parosity,
soil vapor ky pbv n* BWV
permeability) (cm’) {glem®) (unitless} {cm’fom’)
SIC | i 15 | 036 024 |
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens,  noncarcinogens, duration, frequency,
TR THQ ATg ATne ED EF
(unitless} _(unitless) (yrs) (yrs) (yrs) (daysiyr)
1.0E-06 | 1 70 | 30 | 30 350 i
Used to calculate risk-hased
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR MTBE

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit
 Diftusivity  Diffusivity  atreference reference the normal — boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,
D, D, H Tr \H, , Ts Te Kes S URF RfC
(cm?/s) (cm?/s)  (atm-m>/mol) °c) (cal/mol) (°K) °K) (cm’lg) (mg/L) (ug/m?"  (mg/m?)
[ 810E-02 [ 941E-05 | 587E-04 | 25 [ 6,678 | 328.00 | 497.00 | 1.17E+01 | 4.80E+04 | 2.6E-07 | 8.0E+00 |
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INTERMEDIATE CALCULATIONS SHEET FOR MTBE

Vadose  Vadose zone Vadose zone \Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- Zzone sail effective soll soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capiltary capillary capillary capillary seam
separation, porosity, saturation,  permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
Ly B’ Ste K Keg Ky Lo Neg B, ez Oy cz Kerack
{cm) fem¥em®  (em*em®) {cm?) {cm?) (cm’) (cm) {em’fem’) (cm’fem®) (em*/em’) (cm)
[ 625 | o120 | o586 [ 7.48E-11 0.643 | 4.81E-11 | 192,31 | 0.36 | 0.111 | 0249 | 3844 |
Area of Capillary Total
enciosed Crack- Crack Enthalpy of Henry's law Henry's law Vapar Vadose zone 2ane overall
Bidg. space to-total depth vapotization at constant at constant at viscosity at effective effective effective
ventilatian below area below ave. grouncwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratia, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quuicing Ap 1 Zorack AHy1s Hrs Hrs K1 D™, D", D™
(cm’/s) (em?) {unitless) (cm) {cal/mal) (atm-m>mol) (unitless) (g/cm-s) {cm’/s) {cm®/s) {cm?s)
[ 563E+04 | 9.24E+05 | 4.16E-04 | 15 7226 | 3.84E-04 | 1.63E-02 | 1.77E-04 922E04 | B47E-04 | 8.98E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapar effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, cone., radius, inta bidg., coefficient, crack, number, coefficient, conc., factor, cone.,
Ld Lp Csaun:e Terack QsciT Dcr“k Acrﬂck exp(Pef) o Cbuild!ng URF RfC
(om) (cm) (ug/m®) (cm) {em¥is) {ems) {cm? {unitless) {unitless) (ng/m’) (ng/im’)” (mag/m’)
i 625 [ 15 ] B.45E+00 | 010 4.60E-02 [ 9.22E-04 | 3.84E+02 | 7O3E+00 | 915E07 | "774E06 | 26E-07 | B.OE+00
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DATA ENTRY SHEET FOR M,P-XYLENES
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X" in "YES" box) VERSION 1.5
28-Jan-01
ves [ ] DTSC / HERD
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(izpter "X" in "YES" box and initial groundwater canc. below}
ENTER ENTER
initial
Chemical groundwater
CAS No. conc.,
{numbers only, Cw
no dashes) (ngil) Chemical
| 108383 | 1.4 [ m-Xylene |
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth soilf
of encicsed below grade SCs groundwater
space floor, to water table, soil type temperature,
be Lt directly above Ts
{15 or 200 cm} {cm) water table (°C)
f 15 { 640 [ SIC 15
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCs vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor sait dry soil fotal soil water-filled
(used to estimate OR permeability, bulk density, porosity, porosity,
soil vapor k, o n* 8,
permeability) (em®) (glem®) {unitless) (emfem’®)
SIC | | 15 035 | 0.24 |
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinegens, noncarcinggens,  carcinogens, nencarcinogens, duration, frequency,
R THGQ AT ATue ED EF
{unitless) (unitiess) {yrs) (yrs) {yrs) (daysfyr)
1.0E-06 | 1 70 | 30 30 | 350 ]
Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR M,P-XYLENES

Henry's Henry's Enthalpy of Crganic Pure
law constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity = Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, inwater,  temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,
D, D, H T AH, Te Te Koe S URF RfC
(cm*s)  (em’fs)  (atm-m*mol) (°C) (cal/mol) (°K) K) {em’/g) (mgl)  (ug/m%"'  (mg/im?)
[ 7.00E-02 | 7.80E-06 | 7.34E-03 | 25 [ 8,523 [ 41227] 617.05 | 4.07E+02 | 1.61E+02 | 0.0E+00 ] 7.0E-01 |
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INTERMEDIATE CALCULATIONS SHEET FOR M,P-XYLENES

B - Vadose  Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source-  zone soil effective soit s6H soil Thickness of porosityin  porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapar capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zZone, zone, zone, zone, perimeter,
Ly 0, Sie K, Kig K, L Nez a e Oy cz Xerack
(cm) (em*em®)  (cmem) (cm®) (em?) (cm®) (cm) (cm’/cm’) (cm’/cm’) (cmem’) (cm)
[ e2s [ 0120 | 0586 7.48E-11 | 0643 [ 4.81E-11 | 19231 I 0.36 [ 0111 [ 0249 | 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg space to-total depth vaporization at constant at constant at viscosity at effective effeclive effective
ventilation below area below ave. groundwater ave. groundwater ave, groundwater ave. soil diffusion diffusion diffusion
rate grade, ratio, grade temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qi g Ag n Zorack AH, 15 Hrs Hrs Hi1s De”"; Dd‘.z De‘fl'
(cm’/s) (cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (g/cm-s) (cm’is) (cm’ls) (cm’/s)
[ 563E+04 | 924E+05 | 4.16E-04 | 15 [ 10,197 | 4.04E-03 | 171E-01 | 177E-04 | 467E04 | 357E-04 | 426E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg risk Reference
length length conc radius into bldg., coefficient, crack, number, coefficient, conc,, factor, conc.,
Ly L, Ciaics - Qs D - exp(Pe') o Gy URF RfC
(cm) (em) (ug/m’) [em) (cm/s) (cm®/s) (cm®) {unitless) (unitless) (ng/m) (ng/m?y! (mg/m’)
[ 625 [ 15 [ 2.39E+02 | 0.10 | 4 60E-02 | 467E-04 | 3.84E+02 | 471E+01 [ 777E-07 | 186E04 | NA | 70E-01 |
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DATA ENTRY SHEET FOR ETHYLBENZENE

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X in "YES" box) VERSION 1.5
26-Jan-01
YES [_'___:] DTSC 7 HERD
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in *YES" box and initial groundwater conc. below)

ENTER ENTER
Inttial
Chemical groundwater
CAS No. conc.,
{numbers only, Cw
no dashes) (ug/t) Chemical
[ 100414 | 11 ! Ethylhenzene |
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth soilf
of enclosed below grade SCS graundwater
space floor, to water table, soil type temperature,
Lr Lwr directly abave Ts
(15 or 200 cm) {cm) water table (°C)

L 15 1 Te40 B sic 1 15 ]

ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vaclose zone Vadose zone Vadosse zone  Vadose zone
soll type soil vaper soil dry soil total soil water-filled
{used to estimate OR permeabifity, bulk density, porosity, porosity,
soil vapor ke, pbv n’ 8,
permeahility} (cm?) (gfem®) (unitless)  {emem®)
sIC | ! 15 T 03 | 024 ]
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time far Exposure Exposure
carcinogens, noncarcinogens,  carcinogens, nencarcinogens, duration, frequency,
TR THQ ATe ATy ED EF
{unitless) (unitless) (yrs) (yrs} {yrs} {daystyr)
10E-06 | 1 70 ] 30 T a0 | 350 ]

Used to calculate risk-based
_groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR ETHYLBENZENE

Henry's Henry's Enthalpy of Organic Pure
— — —_— law constant law constant  vaporization at Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,
D, D, H Tk \H, Ts Te Koo S URF RfC
(cm™/s) (cm®/s) (atm-m~/mol) (°C) (cal/mol) ("K) (°K) (em’lg) (mg/L) (Ltg/m:)-i (rng/m"f)
[ 750E-02 | 7.80E-06 | 7.88E-03 | 25 | 8,501 | 409.34 | 61720 | 363E+02 [ 1.69E+02 [ 0.0E+00 [ 2.0E+00 |
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INTERMEDIATE CALCULATIONS SHEET FOR ETHYLBENZENE

Vadose  Vadose zone Vadosezone Vadose zone Vadose zone Total Air-filled Water-fitlled Floor-
Source- zone soil effective S0l soil sail Thickness of paorosity in porosity in porosity in wall
building air-filled total fluid intrinsic rejative air effective vapor capillary capillary capillary capillary seam
separation, paresity, saturation,  permeability, permeability, permeability, zone, zone, zohe, zone, perimeter,
Ly Bav S ki Ky k, L. Mez Bz Owrz Xeracn
(em) (em*fem®  (cm¥em®) {em?) {em?) {cm?) (cm) (emfcm®) {cmfem?) {om’fem?) (cm)
[ 625 | 0120 ] 0586 | 7A4sE11 | 0B43 I 481E11 ] 192.31 | 83 T oimt ] o249 ] 3844 |
Area of Capillary Tatal
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone 2one overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave, sail diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quitging Ag n Z crack AHyys Hrs Hys nrs D™y o™, 0
{cm¥s) {em?) (unitless) {cm) {cal/mok) (atm-m*imol} (unitless) (g/cm-s) {cm’/s) {cm¥s) (cm®rs)
[ 563E+04 | 9.24E+05 [ 4.16E-04 | 15 | 10,098 | 436E-03 1.84E-01 [ 177604 T S50DE-04 | 382E04 | 456E-D4 |
Exponent of |nfinite
Average Crack equivalent source Infinite
Diffusian Convectian Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, cone., radius, into bidg ., coefficient, crack, number, coefficient, conc., factor, conc.,
Ld LP Csourca Terack Qsou DCka Aerack exp(Pef) ¢4 Cbuildng URF RfC
(cm) (cm)_ (pg/m’} (cm) {cm’s) (cm®/s) (cm?) (unitless) {unitless) {ng/m®) (ugim™" (mg/m’)
| 625 15 [ 2.03E+02 | 010 |  460E02 |  5.00E-04 ] 384E+02 | 365E+01 | 785E-07 [ 159E04 | NA | 20E+00 |
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DATA ENTRY SHEET FOR CHLORCDIBROMOMETHANE
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES™ box) VERSION 1.5
26-Jan-01
R DTSC / HERD
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(epter "X" in "YES" box and initial groundwater conc. below)
ENTER ENTER
Initial
Chemical groundwater
CAS No. cone.,
(numbers only, Cw
no dashes) {ngfL) Chemical
[ 124481 [ 036 Chlorodibromomethane ]
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth . soil/ .
of enclosed below grade 5CS groundwater
space floor, to water tabie, soil type temperature,
Lr Lyt directly ahove Ts
(15 or 200 cm) {cm) water table °C)
15 [ 640 SIC 15 ]
ENTER ENTER
Vadose zene User-defined ENTER ENTER ENTER
SCS vadose zone Vadose Zone Vadose zone Vadose zone
soil type s0il vapor soil dry soil total soil water-filed
(used to estimate OR permeability, hulk density, porosity, porosity,
soil vapor K, pe’ n’ 8,"
| permeability) (cm?) (gfem™) _{unitless) {em*fom®)
SIC ] 15 I 036 0.24
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for guotient for time for tirne for Exposure Expasure
carcinogens, noncarcinogens,  Carcinegens,  noncarcinogens, duration, frequency,
TR THQ ATg AT ED EF
{unitless) {unitless) (yrs) (yrs}_ (vrs) {daysiyr)
1.0E-08 ] 1 70 ] 30 | 30 350
Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR CHLORODIBROMOMETHANE

Henry's Henry's Enthalpy of Qrganic Pure
law constant  law constant  vaponzation at Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, inwater, temperature, temperature, bailing point, point, temperature, coefficient,  solubility, factar, conc.,
D, D.. H Tr AH, Ta Tc - Koe S URF RfC
(cm?fs) (cm?s)  (atm-m*/mol) (°C) (cal/mol) °K) K) (em'g)  (mg/)  (ng/m?"  (mgm’)
[ 1.96E-02 | 1.05E-05 | 7.83E-04 | 25 | 8,000 [ 41614 ] 67820 [ 6.31E+01 [ 2.60E+03 [ 2.7E-05 [ 0.0E+00 )
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INTERMEDIATE CALCULATIONS SHEET FOR CHLORGODIBROMOMETHANE

Vadose Vadose zone Vadose zone Vadose zane Vadose zone Total Air-filled VWater-filled Floor-
Source- zone 50il effective . sail soil s0il Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic refative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturatian, permeability, permeability, permeability, zone, 2one, Zone, zone, perimeter,
LT Oav Sle kl kfg kv ch ncz Bn,::z ew,u:z xl:rm:k
3 3 3 3 s 2 2 3 3 3 3 3 3
{em) (cmfom’)  (em’forn”) (em®) {cm?) {cm?) (cm) {em’em’) {cm¥em?) {em®iem’) {cm)
e [ o120 | 0586 | 748E-11 | 0.643 i 4B1E-11 ] 192.31 I 03 | oMt | 0249 | 3844 |
Area of Capillary Total
enciosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zane overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. sail diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbuildmg AB n Z:rﬁ:k '&HV‘TS HTS H'TS Hrs Deﬁv De"cz DEHT
{em/s) {cm?) {unitless) (erm) {calimol) {atm-m*/mol) {unitless) (g/cm-s) {em?ls) femiis) (cm?s)
[ 563E+04 | 9.24E+05 | 4.16E-04 | 15 ! 8151 [ 4 58E-04 I 1.84E-02 | 177E04 [ 1.66E-04 | 1.40E-04 | 1.57E-04 |
Exponent of Infinite
Average Crack equivalent saurce Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapar Crack flow rate diffusion Area of Peclet attenuation bidg. risk Reference
length, length, conc., radius, into bldy., coefficient, crack, number, coefficient, conc., factor, conc,,
Ld Lp Cwuce Feracx Osoil Dmmk A|:r:i|:k e)(p(PE'} o Chu]dng URF RfC
{em) {cm) {ug/m’) {cm} (cm/s) {em/s) (em) (unitless) {unitless) {ng/m? {ngim?y"’ (mg/m*)
I 625 ] 15 [ 657E+00 | - 0.0 | 460E02 | 1.66E-04 | 384E+02 | SO07E+04 [ BB2E-O7 | 475E-06 | 27E-05 | NA |




DATA ENTRY SHEET FOR CHLOROFORM

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X"in "YES" box)

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION

{enter "X" in "YES" box and initial groundwater cone. below)

VERSION 1.5
26-Jan-01

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) {ng/L) Chemical
[ 67663 | 0.47 [ Chiloroform
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth soillf
of enclosed below drade sCs " groundwater
space floor, to water table, soil type temperature,
Le Lt directly above Ts
{15 or 200 cm) {cm) water table (°c)
[ 15 ] 640 [ siC [ 15
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
8Cs vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor soil dry sail total soil water-filled
(used to estimate OR permeability, bulk density, porosity, porasity,
soil vapor k, pbv n’ a,”
permeability) (em?) {g/om’) {Unitiess) (cm*lem’}
SIC ] [ 1.5 0.36 0.24
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for guotient for time for time for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens,  honcarcinogens, duration, frequency,
TR THQ ATc ATne ED EF
(unitless) {unitless) (yrs) (yrs) (yrs) (daysfyr)
1.0E-06 | 1 70 { 30 30 350

Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR CHLOROFORM

Henry's Henry's Enthalpy of

Organic Pure
law constant  law constant vaporization at  Narmal carbon component Unit
ailing Critical partition water risk Reference
in air, inwater,  temperature, temperature, beiling point, point, temperature, coefficient,  solubility, factor, conc.,
D, Dw H Tr AR, Ta To Koo S URF RfC
(cm®is) (cm’/s)  (atm-m*/mol) ("C) {cal/mol) ’K) (°K) (cm’/g) (mglt)  (ug/m’)"  (mg/m?)
[ 1.04E-01 T 1.00E05 | 3.66E-03 | 25 [ 6,988 | 334.32 [ 53640 | 3.98E+01 | 7.92E+03 | 5.36-06 | 3.0E01 ]
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INTERMEDIATE CALCULATIONS SHEET FOR CHLOROFQRM

Vadose  Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floar-
Source- zone soil effective soll sail soil Thickness of parasity in porosity in porosity in wvall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, parosity, saturation, permeability, permeability, permeability, Zane, zone, Zone, zone, perimeter,
Ly eav Sie K krg Ky Lez Nez Bacz Owez Kerack
(cm) {em¥om®)  (omfem®) (em?) {cm?) {em? {cm) (em*icm) (em’fem?) {emlem?) (cm)
| &2 [ o120 | 0588 [ 748E-11 | 0.643 T asiE-11 [ 192.31 [ 036 [ 0411 [ 0249 [ 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthaipy of Henry's law Henry's law Vapar Vadose zone zone averall
Bldg. space to-total depth vapoerization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave, soll diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quusiding Ag n Lerack AHy g Hrs Hrg His D, D*" D*";
(cm'is) (€M’  (unitless) (cm) (calmol) (atm-m*/mol) {unitless) _(glem-s) {cm?s) (cm?s) {cms}
| 5B3E+D4 | 9.24E+05 [ 416€04 | 15 | 7,502 T 23eE03 ] 8.97E-D2 [ 177E04 [ 695E-D4 | 533E-04 | 6.36E-04 ]
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bidg. risk Reference
length, length, conc., radius, into bidg., coefficient, crack, number, coefficient, cone., factor, COne.,
Ld Lp Csource Tcrack Qson Dcmk Ac:ack exP(Pe‘} o Cbuildlng URF RiC
(cm) (em) (pg/m”) {cm) {em*/s) {cm’ls) {em?) (unitless) (unitless) {ng/m® (ngim?”" (mgim®)
[ s25 15 | 469E+01 | 010 | 460E-02 | BO5E04 |  3B4E+D2 [ 133E+01 | B39E-07 [ 393E-05 | 53E06 | 30E-01 |
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DATA ENTRY SHEET FOR CARBON DISULFIDE

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION

—

OR

(enter "X" in "YES" box and initial groundwater conc. below)

ENTER

Chemical
CAS No
(numbers only
nc dashes)

YES

ENTER
Initial
groundwater

conc

{

{(ng/L)

Chemical

"X"in"YES" box)

I 75150 | 038

Carbon disulfide

VERSION 1.5
26-Jan-01

ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth soil/
of enclosed below grade SCS groundwater
space floor, to water table, sail type temperature
L¢ Lt directly above T
(15 or 200 cm) (em) water table ("C
[ 15 [ 640 |  sIC | 15
ENTER ENTER
Vadose zone User-defined ENTER ENTER
SCS vadose zone Vadose zone Vadose zone
soil type soil vapor soil dry soil total soil water-filled
(used to estimate OR permeability, bulk density porosity
soil vapor k, Py n’
permeability) {em®) (g/em”) {unitless)
SIC ] [ 1.5 0.36 0.24
ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure
carcinogens, noncarcinogens,  carcinogens,  NONCarcinogens, duration,
TR THQ ATc AT ED
(unitless) (unitless) (yrs) (yrs) (yrs)
1 OE-06 | 1 7 [ 30 30
| Used to calculate risk-based
L groundwater concentration J
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CHEMICAL PROPERTIES SHEET FOR CARBON DISULFIDE

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant vaporization at  Normal carbon component Unit

Diffusivity ~ Diffusivity  at reference reference the normai boiling Critical partition water risk Reference

in air, inwater,  temperature, temperature, boiling point, point,  temperature, coefficient, solubility, factor, conc.,

D, D, H Tr AH,p Ty Te Koz S URF RfC

(cm®/fs) (em®/s}  (atm-m*mol) (°C) (cal/mol) °K) (°K} (em®/ig) (mg/l)  (ugm®"  (mg/m?

[ 1.04E-01 | 1.00E-05 | 3.02E-02 | 25 | 6,391 [ 319.00] ~ 55200 | 457E+01 | 118E+03 ] 0.0E+00 | 7.0E-01 |
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INTERMEDIATE CALCULATIONS SHEET FOR CARECN DISULFIDE

Vadose  Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Seouree —Zene-soll effective. s0il s0i 501 Thickness of porosity in porosity in porosity in wall
building air-filled total fkuid intrinsic relative air effective vapor capillary capillary capillaty capillary seam
i separation, parosity, saturation, permeability, permeability, permeability, Zone, zone, zone, Zohe, perimeter,
L‘r eav Sle k1 kfg kv ch ncz Ba,u Bw,cz Xcrack
fem) em¥em®  (em¥em®) {em?) {em?) {cm?) (em) {emiem®) {emPiem®) {em*em’) {cm)
[ 625 | 0120 T 0588 [ 7.48E-11 | 0.643 ] 4.81E-11 | 192 31 [ 0.36 [ 0.111 ] 0.249 [ EE
Area of Capiliary Total
enclosed Crack- Crack Enthalpy of Henry's law . Henry's law Vapor Vadose zone zZone averall
Blidg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave, grouncdwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, tamperature, temperature, temperature, coefficient, coefficient, coefficient,
Quuiding Ag n Z ek AHyrs Hrs Hrs Hrs DE"V Dmcz DEHT
{cm’/s) (em?) {unitless) {em) {cal/mal) {atm-m*/mal) {unitless) -{g/lom-g) {cmYs) {cm?s) (cm/s)
[ 563E+04 | 924E+05 [ 4.1BE-04 | 15 [ 6,644 | 2.05E-02 | 8.65E-01 | 177E-04 | ©Bo0E04 | 526E-04 | 6.29E04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor solrce Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bidg. risk Reference
tength, length, conc., radius, into bldg., coefficient, crack, number, coefficient, cohe,, factor, conc.,
Ld Lp Csource Terack Osuil Dcrack A:ruck exp{Per) o Cnuldmo URF RfC
{crm) {cm) (ngm’) (em) {cm’is) {cm’/s) {em?) (unitless) (unitless) (ugim®) fug/m’y’ (mg/m?)
{ 625 | 15 [ 3.29E+02 | 0.10 | 4 60E-02 H 690E-04 | 3.84E+02 [ 136E+01 [ 837EQ7 | 275E-04 | NA [ 70E-01 ]
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DATA ENTRY SHEET FOR BROMOFORM

CALCULATE RISK-BASED GROUNDWATER GONGENTRATION {enter "X" in "YES" box)

YES

I

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X in "YES" box and initial groundwater conc. balow)

VERSION 1.5
26-Jan-01

ENTER ENTER
Initial
Chemical groundwater
CAS No. cone.,
(numbers anly, Cw
ne dashes) {pgil) Chemical
[ 75252 | 0.80 [ Bromoform ]
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth sailf
of enclosed below grade SCS groundwater
space floor, to water table, soil type temperature,
Le Lot directly above Ts
{15 or 200 em) {crm) water table {°C)
[ 15 I 840 ] sic | 15 ]
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
3Cs vadose zohe Vadose zone Vadose zone Vadose zone
soil type soif vapor sail dry soil total soil water-filled
(used to estimate OR permeability, bulk density, porosity, porosity,
soil vapor K, Pu” n’ 6,
permeability) {em?) (g/crm’) {unitless) {cmicm?)
sic | [ 15 | 0.36 [ 0.24
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time far time for Exposure Exposure
carcinogens, noncarcinogsns,  carcinogens,  noncarcincgens, duration, frequency,
TR THQ AT AT e ED EF
{unitless) {unitless) (yrs) (yrs) (yrs) (daysfyr)
1.0E-085 [ 1 70 l 30 | 30 | 350
Used to calculate risk-based
groundwater concentration.
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' CHEMICAL PROPERTIES SHEET FOR BROMOFORM

Henry's Henry's Enthalpy of QOrganic Pure
law constant law constant  vaporization at Normal -carbon component Unit
v v \f - = 2HefFefRee =2rereRoe He-RoH g ==‘= = cx :.‘:‘ cHE i Ref\n'Cnue
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient,  solubility, factor, conc.,
D, D, H Tr AH, Tg Te Koz S URF RfC
{cmfs) (em’fs)  (atm-m’/mol) (°c) {cal/mol) (°K) (°K) {em’/g) (mg/L) (g’ (mg/m®)

[ 1.49E-02 | 1.03E-05 | 5.34E-04 | 25 | 9,479 [42235] 69600 [ 871E+01 | 3.10E+03 [ 1.1E-06 | 0.0E+00 |




INTERMEDIATE CALCULATIONS SHEET FOR BROMOFORM

Vadose  Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
buiiding air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capifiary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zone, Zone, 2Zone, perimeter,
LT Unv Sle k| krg kv ch Ny ea.t:z ew,::z xcrack
(cr) (em¥em®)  {cm’cm’) (cm?) (cm?) {cm?) (crm) {cmfiem®) (emfem®) (cmem) (cm)
[ 625 [ 0120 | 0586 [ 7.48E-11 | 0.643 [ 4.81E-11 | 192.31 [ 0.36 | 0.111 | 0249 | 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's iaw Henry's faw Vapor Vadose zone zone overall
Bidg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quuiicing Ap n Lirack AHy 1 Hrs H'rs K15 D™, D", o
(em?fs) {em?) (unitless) (cm) (cal/mol) (atm-m*/mal} {unitless) (g/om-s) (cmrs) (cm?rs) {em%s)
[ 563E+04 | 9.246+05 | 4.16E-04 | 15 | 10,826 ] 2.83E-04 | 1.20E-02 | 1.77E04 | 156E-04 | 140E-04 | 151E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Cenvection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation hldyg. risk Reference
length, length, conc., radius, into bidg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ld Lp Csource Terack Qsoil DCfﬁCk Acrack ’ exp(Pef) o Cbuldmg URF RfC
(cm) (cm) {ug/m’) (cm) {cm’fs) (cm*is) (em?) {unitless) (unitless) {ug/m’) (ng/m*)" (mgim’)
[ 625 [ 15 | o.58E+00 | 0.10 | 4.60E-02 [ 1 56E-04 | 3.84E+02 | 1.01E+05 [ 677E-07 | 649E-068 | 11E-06 | NA |
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CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

1

OR

DATAENTRY SHEET FOR BROMODICHLOROMETHANE

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROQUNDWATER CONCENTRATION
{enter "X"in "YES" box and initial groundwater cone. below)

VERSION 1.5
26-Jan-01

ENTER ENTER
Initial
Chemical groundwater
CAS No. cone,,
(numbers only, Cw
no dashes) {pg/l) Chemical
75274 | 0.37 | Bromodichloromethane
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth soilf
of enclosed below grade 5CS groundwater
space floor, to water table, soil type temperature,
Le Lyt directly above Ts
{15 or 200 cm) {cm) water table (°C)
15 | 640 | sic | 15
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor soil dry soil total soil water-filled
{psed to estimate OR permeability, bulk density, porosity, porosity,
sail vapor k, i n 8.’
permeability) (em?) (gfem®) {unitless) (cmfem’)
SIC | | 1.5 03 | 024
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinegens,  carcinogens,  noncarcinogens, duration, frequency,
TR THQ AT: ATne ED EF
{unitless) {unitless) {yrs) (yrs) (yrs) (daysiyr)
1.0E-06 ] 1 70 | ap 30 i 350
Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR BROMODICHLOROMETHANE

Henry's Henry's Enthalpy of Organic Pure
law constant law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal bailing Critical partition water risk Reference
in air, in water, temperature, temperature, boiling peoint, point, temperature, coefficient,  solubility, factor, conc.,

D, Dy, H Tr AH, Ta Te Koo S URF RfC
(em’s)  (em¥s)  (atm-m*mol) (°C) (cal/mol) (°K) (°K) (em’fg) (mgll) _ (pg/im*’  (mg/m?)
[ 298E-02 | 1.066-05 | 1.60E-03 ]| 25 | 7,000 [36315] 58585 | 5.50E+01 | 6.74E+03 | 3.7E-05 | 0.0E+00 |
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INTERMEDIATE CALCULATIONS SHEET FOR FOR BROMODICHLOROMETHANE

S Vadose  Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source-  zonesoll  effective soit ——soi—— soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capiliary capillary capillary ~seam e =
separation, porosity, saturation, permeability, permeability, permeability, zone, zone, 2one, zZone, perimeter,
Ly a8,V Sia k e k, L., N 0,62 Oy cz y S
(cm) (cm/em®)  (em’lem’) {em?) (cm®) (cm?) (cm) (cm’/em’) (em*cm®) (cm’/em?) (cm)
[ 625 [ 0120 | o058 [ 748E-11 | 0643 i 4.81E-11 [ 192 31 | 0.36 [ 0111 I 0.249 [ 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion
rate grade, ratio grade temperature, temperature temperature temperature, coefficient, coefficient, coefficient,
O:Jun) Ag n ok \H, 1s Hrs H'rs Urs D”‘_ Dw;_‘ Dwv
lesﬂ'S) (cm?) unitless) (cm) {cal/mal) [atm-rnjf-rnol) (unitless) (glcm-s) (em’ls) (cm?s) (cm’/s)
[ 563E+04 | 924E+05 | 416E-04 | 15 [ 7.732 [ 1.02E-03 [ 4 30E-02 [ 177E-04 | 214E04 | 169E-04 | 198E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length conc., radius, into bldg, coefficient, crack, number, coefficient, conc., factor, conc.,
L: :-; Ci-z,r;r r:r:u:- 0551 D:‘.:M A:ri ck eXp{PeI] o C.’J\‘)"‘: URF RfC
(cm) (cm) (ng/m’) (cm) (cm’/s) {cm®/s) (cm’) (unitless) (unitless) (ng/m’) (ng/m?)’ (mg/m”)
[ 625 T 15 [ 159€E+01 | 0.10 | 460E-02 f 214E-04 ] 3.84E+02 | 448E+03 | 706E07 | 112E-05 | 37E-05 | NA ]




DATA ENTRY SHEET FOR 2-METHYLNAPHTHALENE
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)

VERSION 1.5
26-Jan-01

ENTER ENTER
Initial
Chemical groundwater
CAS No. cong,,
{numbers only, Cw
no dashes) (ug/L} Chemical
L 91578 | 9074 1 2-Methylnaphthalene |
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth s0ilf
of enclosed below grade 5Cs groundwater
space floor, to water table, soil type temperature,
Lr Lt directly above Ts
{15 or 200 cm) {cm) water table {°C)
r 15 | 640 ] sic [ 15 g
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS ~ vadose zone Vadose zone Vadose zone  Vadose zone
sail type soil vapor soil dry soil total soil water-filied
(used to estimate OR permeability, bulk density, porosity, porosity,
soil vapor k, pb"' n’ 0,
permeability} {cm®) {gfem®) {unitless) {cmafcma)
SIC | | 15 | 03 ] 024
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for tme for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens,  noncarcinogens, duration, frequency,
TR THGQ AT ATy ED EF
{unitless) (unitless) {yrs) (yrs} (yrs) (daysiyr)
10606 | 1 70 i 30 | 30 | 350

Used to calculate risk-hased
groundwater concentration,
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INTERMEDIATE CALCULATIONS SHEET FOR 2-METHYLNAPHTHALENE

L

Vadose Vadose zon Vadose zone Vadose zone Vadose zone Totai Air-filled Water-filied Floor-
Source- zone soil effective scil soIT S0t Fhiekress-of poresity-in porpsity in—_porosity in wall
building air-filied total fluid intrinsic relative air effective vapar capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
I-T eav Sl.e ki kfg kv ch Nez BB,CZ ew.f:z xcrsok
(cm) {em¥em®  (emem®) {cm?) (em’?) {cm?) {cm) (em’fcm®) {emem®) {cm%jem’®) (cm)
i 625 | 0420 | 0586 | 7.48E-11 0.643 | 4.81E-11 | 192.31 1 0.36 [ ICEEE [ 0248 | 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater  ave. groundwater ave. sail diffusion diffusion diffusion
rate, grade, ratio, grade, termperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbuilding AB n Zcrack AHV‘TS HTS HITs . Hrts De"\,t Dwu De“-r
{em®/s) {em?) {unitiess) (cm) {cal/mal) (atm-m®/mol) (unitless) (g/cm-s) (cm?/s) fem?is) (cm?ls)
[ 563E+04 | 924E+05 | 4.16E-04 | 15 | 12,861 [ 2.27E-D4 { 962E-03 | 1.77E-04 | 443E-04 | 367E-04 | 4.12E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indear source Unit
path path vapor Crack flow rate diffusian Area of Peclet attenuation hidg. risk Reference
length, length, conc., radjus, into bldg., coefficient, crack, number, coefficient, cone., factor, cone.,
Ly Lp Ceourca Vorack Qo Dk Accack exp(Pe') o Chuiiding URF RfC
(cm) (cm) (ng/m?) (em) {cm®/s) (em?/s) {cm?) {unitless) {unitless) (pgim®) (ngim?)" (mg/m®)
[ e 15 [ 873E+04 [ 010 460E-02 ] 443E-04 | 384E4+02 | &80E+01 [ 772E-07 | 674E-02 |  NA | 9.0ED3 |




DATA ENTRY SHEET FOR NAPHTHALENE l
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X in "YES" box) VERSION 1.5
26-Jan-01
ves [ ] DTSC / HERD
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)
i
ENTER ENTER
Initial
Chemical groundwater .
CAS No. cone.,
(numbers only, Cw
no dashes) {ug/L) Chernical .
{ 91203 [ 48 | Naphthalene 1
ENTER ENTER ENTER ENTER l
Depth
helow grade Average
to bottom Depth sailf
of enclosed below grade «5CS§ groundwater l
space floor, to water table, soif type temperature,
Le Lt directly above Ts
~ (150r200 cm) (em) water table (°c) l
! 15 ] 640 [ " sic [ 15 ]
ENTER ENTER '
Vadaose zone User-defined ENTER ENTER ENTER
SCS vadose zone Vadose zone Vadose zone  Vadose zone
sail type sail vapor soil dry sofl total soil water-filied
{used to estimate OR permeability, bulk density, porosity, porosity,
soil vapor k, o n’ 8,
permeability) {em?) {g/cm®) {unitless) {em®icmn?) l
SIC | [ 1.5 [ 038 ] 024
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, nancarcinogens,  carcinogens,  noncarcinogens, duration, frequency,
TR THQ AT ATy ED EF l
{unitless) {unitless) {yrs) {yrs) {yrs) _{days/yr}
10E06 | 1 70 iR 30 T 30 [ 3% '
Used ta calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR NAPHTHALENE

Henry's Henry's Enthalpy of Organic Pure
— - = law constant  law constant  vaporization at Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,
D, Dy H Tr \H, Te Te Koe s URF RfC
(cm?/s) (em’/s) (atm-m-/mol) °c) (cal/mol) (°K) (°K) (cm/g) (mgl/L) (ng/m”)"  (ma/m”)
[ 5.90E-02 | 7.50E-06 | 4.83E-04 | 25 | 10373 [ 49114 74840 | 2.00E+03 [ 3.10E+01 [ 0.0E+00 | 9.0E-03 |
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INTERMEDIATE CALCULATIONS SHEET FOR NAPHTHALENE

Vadose  Vadose zone Vadose zone Vadose zane Vadose zone Total Air-filled Water-filled Floor-
Source- 2one soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation,  permeahility, permeabhility, permeability, zone, zone, zone, zone, perimeter,
Lr 0, St K Keg K, Lez Nez Ba.cz Buez Xerack
{cm) emem®)  (em’fom’) {cm?) (cm*) {cm?) {cm) {cm*icm®) {em/cm’) {em*cm®) {cm)
] 625 I 0120 [ 0586 [ 748E11 | 0.643 [ 4.81E-11 i 192.31 [ 03 |  oann T {0249 EEZE
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry’s law Henry's law . Vapor VVadose zone zZone overall
Bidg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventifation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quuiding Ag n Zerack AHyrs Hys H'rs Brs D™y D™ D™
{cm’/s) {em’) {unitless) {cm) {cal/mol) (atm-m*/mol) {unitless) {g/cm-5) (cm¥s) (cm/s) {ems)
[ _563E+04_ | 9.24E+05 [ 4.16E-04 15 | 12.861 1 227E-04 [ 962E-03 | 177604 | 443E-04 | 35/E-04 | 412E-04 |
Exponent of Infinite
Average Crack equivalent soufce Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, cone., radius, into bldg., coefficient, crack, _ humber, coefficient, cenc., factor, cane.,
Ld L{! Csource Ferack Qsml Dcrack Amn:k exp(Pe’) o Chu:dino URF RfC
{cm) {cm) fug/m’) (cm) (cm’/s) (cm?s) {em?) {unitless) (unitless) {ng/m?) {ng/m’y? (mg/m?)
[ 25 | 15 [ 442E+01 [ 0410 | 460E-02 | 4.43E-04 I 3 84E+02 | 580E+01 [ 772E07 [ 341E05 | NA [ 90E-03 )
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' DATA ENTRY SHEET FOR CIS-1,2-DCE
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) VERSION 1.5
l 26-Jan-01
YES 1 DTSC / HERD
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)
§
ENTER ENTER
Inibal
l Chemical groundwater
| CAS No. conc.,
(numbers only Cw
I no dashes) {ng/L) Chemical
156592 0.57 | cis-1,2-Dichlorosthylene
l ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth soil/
l of enclosed below grade SCS groundwater
space floor to water table soil type temperature,
L= Lt directly above Ts
l (15 or 200 cm) (cm) water table (°C)
15 640 SIC 15
' ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadose zone Vadose zone Vadose zone \Vadose zone
sail type soil vapor soil dry soil total soil water-filled
(used to estimate OR permeability, bulk density, porosity porosity
soil vapor K, Po’ n’ ' W
' permeability) {cm®) (glem’) (unitless) (em’lem®)
SIC | 1.5 0.36 0.24
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens, noncarcinogens, duration, frequency
TR THQ AT: ATy ED EF
(unitless) (unitless) (yrs) (yrs) (yrs) (days/yr)
l 1.0E-06 1 70 30 30 350
Used to calculate risk-based
groundwater concentration
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CHEMICAL PROPERTIES SHEET FOR CIS-1,2-DCE

Henry's Henry's Enthalpy of Organic Pure
law constant law constant  vaporization at Normal carbon component Unit

Diffusivity = Diffusivity  at reference reference the normal boiling Critical partition water risk Reference

in air, in water,  temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cong,,

D, D, H Tr AH T Te Koc S URF RfC

(em’fs) (cm®s}  (atm-m’mol) °C} (cal/mol) (°K) °K) (cm’ig) (mgll)  (ug/m’y'  (mg/m?)

[ 7.36E-02 T 1.13E-05 | 4.07E-03 | 25 [ 7,192 [ 33365] 54400 [ 3556+01 | 3.50E+03 | 0.0E+00 | 3.5E-02 |
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INTERMEDIATE CALCULATIONS SHEET FOR CIS-1,2-DCE

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- Zone soil  effective” —soit—— —sott— — sei - Thickness of porosity in porosity in_ porosity in _wall o - -
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone zone, 2one zone, perimeter,
LT “av S!e ks k'l; kv Lzz Nez ”a 2 “w cz X-:m ck
(cm) (em'/em’) __(em/em’) (cm’) (cm’) (cm’) (cm) (cm*/cm®) (cm‘/em?) (cm’/cm®) (cm)
[ 625 [ 0120 [ o058 | 748E-11_ | 0.643 [ 4.81E-11 | 192 31 T 0.36 [ 0.111 | 0249 | 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bidg space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qtuiiding Ag n Z rack \H, 15 Hys Hys Hrs D* D*%, D"
(cm’/s) (cm’) (unitless) (cm) (cal/mol) (atm-m/mol) (unitless) (g/cm-s) (em¥/s) (cm¥s) (cm¥s)
[ 563E+04 | 9.24E+05 | 4.16E-04 | 15 | 7,684 | 2 59E-03 | 1.10E-01 [ 177E-04 | 494E04 | 380E-04 | 452E-04 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Saurce vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg risk Reference
length, length conc., radius, into bldg., coefficient, crack number, coefficient, conc.,, factor, conc.,
Ly L, Coaoucs Foreich Qs D™ Acruck exp(Pe’) a Couidng URF RfC
(cm) (cm) (ug/m’) (cm) (cm’/s) (cm/s) (cm’) (unitless) (unitless) (ng/m’) (ng/m?)’ (mg/m®)
[ 625 | 15 [ 6.26E+01 010 | 4 60E-02 [ 4.94E-04 [ 384E+02 | 380E+01 | 784E-07 | 490E-05 | NA [ 35E-02 |




DATA ENTRY SHEET FOR PCE

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X"in "YES" box}

1
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
{enter "X" in "YES" box and initial groundwater conc. below)

YES

VERSION 1.5
26-Jan-01

ENTER ENTER
Initial
Chemical groundwater
CAS Na. conc.,
{numbers only, Cw
no dashes}) (ng/Ll) Chemical
l 127184 l 0.37 [ Tetrachiorcethylene 1
ENTER ENTER ENTER ENTER
Depth
balow grade Average
to bottom Depth sail/
of enclosed below grade &CS groundwater
space floor, to water table, soil type temperature,
Le Lt directly above Ts
{15 or 200 cm) {fem) water table °c)
[ 15 [ 640 I SIC 1 15 1
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadaose zone Vadose zone Vadose zone Vadose zone
sail type soil vapor soil dry soil total soil water-filled
(used to estimate OR permeability, bulk density, porosity, porosity,
soil vapor K, i n’ 6.
permeahility) (sz) (gfcma) {unitless) (cm3fcm3)
SIC | | 1.5 ] 038 ] 024 |
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for guotient for time for time for Exposure Exposure
carcinogens, nohcarcinogens,  carcinogens,  noncarcinogens, duration, frequency,
TR THQ ATc ATe ED EF
(unitiess) {unitless) {yrs) (yrs) (yrs) {days/yr)
1.0E-06 I 1 70 1 30 ] 30 | 350 ]
Used to calculate nsk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR PCE

Henry's Henry's Enthalpy of Organic Pure
- - - ~ lawconstant law constant vaporization at Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal  boiling Critical — partition’ water risk— Reference— — —
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,
D, D.. H Tg \H, b Ts Tc Koe S URF RfC
(cm’/s) (em®/s)  (atm-m*/mol) °c) (cal/mol) (°K) (°K) (cm’lg) (mglL) (ug/m?y’  (mg/m?)
[ 720E-02 [ 820E-06 | 1.84E-02 | 25 | 8,288 [ 39440 62020 [ 155E+02 | 2.00E+02 | 5.9E-06 | 3.5E-02 |
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INTERMEDIATE CALCULATIONS SHEET FOR PCE

RSN |

Vadose  Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone sail effective sail soil soil Thickness of porosity in porosity in porasity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation,  permeability, permeability, permeability, Zone, zone, zone, zone, perimeter,
I-T Bav S!e I'(, krg k’v LCZ ncz Ba.cz GW‘CZ Xcrack
<3 3 3 3 2 2 2 3 3 3 3 3 3
(cm) (cmiem®)  {em’lem’) {cm?) {em’) {em?) {cm) {cmfem’) {cm“/em’) fem/em’) {cm)
| 625 | o120 1 o586 | 748E-11 ] 0.643 B 4.81E-11 [ 19231 [ 036 0111 | 0249 [ a3sa4 |
Area of Capillary Total
enclosed Crack- Crack Enthatpy of Henry's faw Henry's law Vapar Vadose zone zone overall
Bldg. space to-total depth vaporization at constant at censtant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater " ave, soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, femperature, ternperature, coefficient, coefficient, coefficient,
Qusiing As n Zerack AHy s Hrs H'rs urs D", D", (i
(em’fs) (em?) {unitless) {cm) {calimal) (atm-m>/mol) {unitless) ; {gfcm-8) (ern’ls) (cm%s) (cm/s)
[ 563E+04 | 9.24E+05 | 4.16E-04 | 15 | 9,502 [ 1.05E-02 [ 4.46E-01 [ 177604 | 478E-04 | 3656-04 | 437604 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Canvection Source vapar effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radlius, into bldg., coefficient, crack, number, coefficient, canc., factor, conc.,
La L, Crawce Ferack Qo et Agrack exp(Pef} o Chuiding URF RfC
{cm) (cm) {ng/m*) {cm) {cm¥/s) (cm¥s) (cm?) (unitless} {unitless} (ng/m®) {iym?’ (mg/m®)
[ 825 | 15 [ 1.85E+02 | 010 ] 4.60E-02 [ 4.78E-04 [ 384E+02 | 420e+01 | 7.79E-07 | 1.29E-D4 | B589E-06 | 35602 |
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DATA ENTRY SHEET FOR TCE
JALCULATE RISK-BASED GROUNDWATER CONGENTRATION (enter "X in "YES" box) VERSION 1.5
26-Jan-01
ves [ ] DTSC / HERD
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
{anter "X" in "YES" box and initial groundwater conc. below)
ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
{numbers only, Cw
na dashes) {ngil) Chemical
[ 79016 I 062 [ Trichloroethylene
ENTER ENTER ENTER ENTER
Depth
below grade Average
to bottom Depth soilf
of enclosed below grade SCS -groundwater
space floor, to water table, soil type temperature,
Le Lt directly above Ts
(15 or 200 cm) {cm} water table {°C)
[ 15 | 640 | SiC 15
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadose zone Vadose zonhe Vadose zone  Vadose zone
sail type soil vapar soil dry soil total soil water-filled
(used to estimate OR permeability, bulk density, porosity, porosity,
soil vapor K., o n" B,”
permeability) (crm?) (gfcm®) {unitless) (cm’fem®)
SIC i | 15 0.36 0.24
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens,  noncarcinogens, duratian, frequency,
TR THQ ATc ATye ED EF
{unitless) {unitless) (yrs) (yrs) (yrs) (daystyr)
1.0E-08 | 1 70 30 30 350
Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET FOR TCE

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal beiling Critical partition water risk Reference
in air, inwater, temperature, temperature, boiling point, point, temperature, coefficient,  solubility, factor, conc.,
D, L., H Tr AH, T Te Koo S URF RfC
(cm?/s) (cm*s)  (atm-m*/mol) (°C) {calfmol) (°K) (°K) (cm’/g) (mg/l)  (pg/m®"  (mg/m’)
[ 700E-02 | 9.10E-06 | 1.03E-02 | 25 | 7,505 {36036 | 54420 | 166E+02 | 1.10E+03 [ 2.0E-06 | 6.0E-01 |
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INTERMEDIATE CALCULATIONS SHEET FOR TCE

Vadose  Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source.- zone sgil effective soil soil soll Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation,  permeability, permeabitity, permeability, zone, Zohe, Zone, zane, perimeter,
LT Bav sl: kl kfu kv ch ncz Ba,cz B'w.cz Xcrack
{cm) {em¥em®  (cmiiom’) {cm?) (em (cm?) {cm) (cm*cm?) {em¥cm?) (emem?) {em)
[ 625 [ 0120 1 o586 [ 748E-11 | 0.643 1 4.81E-11 i 192.31 0.36 0.111 0.249 | 3844 |
Area of Capillary Total
enclosed Crack- Crack Erthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg. space to-tatal depth vaparization at constant at constant at vigcosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qmﬂdng AB T Zorack AHV,TS HTS H'ys s Deﬂv chz DEﬁT
{cm/s) {cm?) (unitiess) (cm) {cal/mol) (atm-m°/mal) {unitless) (g/cm-s) {cm?/s) {cm¥is) {cm?/s)
| s63E+04 [ 9.24E+05 | 4.16E-04 | 15 I 8,495 | 6.26E-03 | 2.65E-01 ! 177E04 | 526E-04 | 402E-04 | 480E-04 |
Exponent of Infinite
Average Crack equivalent soyrce Infinite
Diffusion Convection Saource vapor effective foundation indoar source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bidg. risk Reference
length, length, cane., radius, into bldg., coefficient, crack, number, coefficient, cane., factor, Gone.,
K
Ld LP Csoun:e Ferack Qsml D““’c Acraclc EXP(PE‘) @ Cuu‘ulding URF RfC
{cm} _{em) {pg/m’) {cm) (em’/s) (cm®/s) (cm?) {unitless) {unitless} {ngim®) (ngfm*y’ {mg/m?)
[ 825 | 15 | 1.684E+02 | 0.10 [ 4 60E-02 i 5.26E-04 | 3.34E+02 [ 308E+01 | 781E-07 | 1.30E-04 | 20E-06 | 6O0E-01 |
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& Results Tables
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e

APPROXIMATE SCALE IN FEET

LEGEND

e EXPLORATORY BORING 2001 (LFR)

ALL LOCATIONS ARE APPROXIMATE.
BASEMAP FROM GOOGLE EARTH 2015

BUILDING

EXCAVATION D /\

BASB022

S

BASBO77

&

EXCAVATION C

BASB036

BASBO031

EXCAVATION B

BUILDING

EXCAVATION A

EXCAVATION E

WellTest, Inc.

License No. 843074

P.O. Box 8548
San Jose, CA 95155

Phone (408) 287-2175

EXTENDED SITE MAP SHOWING STUDY AREAS 1 THROUGH 5
AND EXCAVATIONS A THROUGH E

BATARSE PROPERTY
10550 INDUSTRIAL AVENUE
OAKLAND, CALIFORNIA

FIGURE
3
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10 ft

e

Clayey Sand, Sandy Clay

(Sediments with Moderate Estimated Permeability)

TPHd 800 ug/L
TPHmo <300 ug/L

SB-31
10 ft =
03/26/01
TPHg <1.1mg/Kg
TPHd 8.5 mg/Kg
TPHmo 12 mg/Kg
Oft ==
1ft
N TPHg 0.31 mg/Kg
- _ SB-31-4 | 02/23/15
cL
***** AREA A-NWwalld6.5 AREA A-NEwalld6.5 03/26/01
e e ) TPHg 440 mg/Kg
= 31- 10 ft TPHd 21 mg/Kg
- SB-31 7& TPHmo 5.7 mg/Kg
AREA A-SWwalld6.5 AREA A-NWwalld10.0
— e TPHd 1.8 mg/Kg
TPHg 0.13 mg/Kg — AREA A-SEwalld6.5 02/23/15
TPHd 1.8 mg/Kg AREA A-SWwalld 1070 SB31-10 AREA A-NEwalld10.0
TPHmo 4.7 mg/Kg ~vvwalld 29.Ugy :
02/23/15 ;;I AREA A-BotMidd10.0 03/26/01
s v I TPHg 490 mg/Kg
L TPHd 79 mg/Kg
—— TPHmo <5 mg/Kg
TPHd 1.7 mg/Kg
TPHmo 4.6 mg/Kg
TPHg 0.18 mg/Kg -~ 71| sB-31-15 02/23/15
02/23/15 ==
R 03/26/01
TPHg 180 mg/Kg
TPHd 20 mg/Kg
18 ft TPHmo <5 mg/Kg
SC
20.5ft =
03/26/01
CL . TPHg 80 mg/K
- = 9 mg/Kg
Legend i TPHA 49 mg/Kg
i TPHmo 36 mg/Kg
° Soil Sample Collected on 03/26/01 ———
o Soil Sample Collected on 02/23/15 I
23 .5ft SB-31-23
® Water Sample Collected on 03/26/01
SC SB-31-25
Y Groundwater Level © 03/26/01
TPHg <0.99 mg/Kg
18 ft . TPHd 83 mg/Kg
Contact Between Soil Types TPHmo 51 mg/Kg
with Approximate Depth in Feet
— Silty Clay, Clayey Silt AN 03/26/01 ALL LOCATIONS ARE APPROXIMATE.
1 . : . ™ ~ o
— -_|  (Sediments with Low Estimated Permeability) TPHg 610 ug/L SOIL SAMPLES COLLECTED ON
TD =281t 02/23/15 WITHOUT LABORATORY

RESULTS SHOWN ON THIS DRAWING
WERE BELOW LABORATORY
REPORTING LIMITS

San Jose, CA 95155
Phone (408) 287-2175

10550 INDUSTRIAL AVENUE
OAKLAND, CALIFORNIA

WellTest, Inc. AREA "A" EXCAVATION DIAGRAM FIGURE
License No. 843074 AND SOIL SAMPLE LOCATIONS (2001 AND 2015)
P.O. Box 8548 BATARSE PROPERTY 4

File: 4409/Figure 4




(Sediments with Moderate Estimated Permeability)

e
7

03/22/01

TPHd

TPHg <0.94 mg/Kg
160 mg/Kg
TPHmo 630 mg/Kg

03/22/01

TPHd

TPHg <1.0 mg/Kg
23 mg/Kg
TPHmo <5.0 mg/Kg

ALL LOCATIONS ARE APPROXIMATE.

SOIL SAMPLES COLLECTED ON
02/23/15 WITHOUT LABORATORY
RESULTS SHOWN ON THIS DRAWING
WERE BELOW LABORATORY

10 ft
2 y
SB-36
A 10 ft
Oft =7y ®
1ft R AREA B-NWwalld4.0
CL - _ SB-36-4 7
R 4 ft AREA B-NEwalld4.0
S 5ft
AREA B-SWwalld4.0
— AREA B-BotMidd5.0
- _ o SB-36-5.3
<= - — AREA B-SEwalld4.0
- R
TPHd 1.7 mg/Kg -
TPHmo 10 mg/Kg CL - —|%.sB-36-10
02/23/15 —
= 7 03/22/01
P S TPHg <0.99 mg/Kg
S TPHd 20 mg/Kg
-] TPHmo <5.0 mg/Kg
— 7} |SB-36-15
e}
— 03/22/01
e TPHg 0.99 mg/Kg
S TPHd 17 mg/Kg
N TPHmo <5.0 mg/Kg
CL —
Legend -—— 03/22/01
: E TPHg <1.0mg/Kg
° Soil Sample Collected on 03/22/01 R TPHd 21 mg/Kg
== TPHmo <5.0 mg/Kg
[ ] Soil Sample Collected on 02/23/15 R
@ Water Sample Collected on 03/22/01 245ft == 03/22/01
o TPHg <50 ug/L
61t Contact Between Soil Types SC SB-36-25 m:d 7<33l(1)%/L N
with Approximate Depth in Feet mo ug
E-—| Silty Clay, Clayey Silt
— -_|  (Sediments with Low Estimated Permeability) DEPTH OF WATER
ML = | SAMPLE NOT REPORTED
Clayey Sand, Sandy Clay D =28

REPORTING LIMITS

WellTest, Inc.
License No. 843074

P.O. Box 8548
San Jose, CA 95155

Phone (408) 287-2175

AREA "B" EXCAVATION DIAGRAM

AND SOIL SAMPLE LOCATIONS (2001 AND 2015)

BATARSE PROPERTY
10550 INDUSTRIAL AVENUE
OAKLAND, CALIFORNIA

FIGURE

5

File: 4409/Figure 4




4
4 /

SB-77

10 ft

03/30/01

TPHg <1.0mg/Kg
TPHd 270 mg/Kg

—_— ‘ ® TPHMo 2,200 mg/Kg
R AREA C-NWwalld4.0
— - ® S84 |6 /
AREA C-SWwalld4.0 4t AREA C-NEwalld4.0
— X st @
CL — .
- AREA C-BotMidd5.0
— °
—— AREA C-SEwalld4.0
- 78ﬁ7 ijiii SB-77-10
ML _
105 T — o 03/30/01
i TPHg <0.99 mg/Kg
SAMPLES COLLECTED ON _ TPHd 22 mg/Kg
2/23/15 WERE ALL BELOW cL = TPHmo <5.0 mg/Kg
LABORATORY DETECTION J—
LIMITS -- SEE FIGURE 1A —
== 03/30/01

T TPHg 0.92 mg/Kg
T TPHd 1.9 mg/Kg
p—— TPHmo <5.0 mg/Kg

03/30/01

===]| SB-77-15 TPHg  <0.91 mg/Kg
— TPHd 11 mg/Kg
E— TPHmo <5.0 mg/Kg
E— 03/30/01
7] TPHg <0.96 mg/Kg
i TPHd 1.9 mg/Kg
— TPHmo <5.0 mg/Kg
Legend p—
. — ¢ SB-77-20 03/30/01
Soil Sample Collected on 03/22/01 ——— TPHg <50 ug/L
. = TPHd 52 ugiL
[ ] Soil Sample Collected on 02/23/15 23 ft TPHMo <300 uglL
W Water Sample Collected on 03/22/01
SC DEPTH OF WATER
8 ft o SAMPLE NOT REPORTED
Contact Between Soil Types TD = 25 ft SB-77-25
with Approximate Depth in Feet
=——| Silty Clay, Clayey Silt ALL LOCATIONS ARE APPROXIMATE.
— -_|  (Sediments with Low Estimated Permeability) SOIL SAMPLES COLLECTED ON
02/23/15 WITHOUT LABORATORY
Clayey Sand, Sandy Clay _ N WERE BELOW LABORATORY
(Sediments with Moderate Estimated Permeability) REPORTING LIMITS
WellTest, Inc. AREA "C" EXCAVATION DIAGRAM FIGURE
License No. 843074 AND SOIL SAMPLE LOCATIONS (2001 AND 2015)
25?1' J%‘;’ésgis 95155 BATARSE PROPERTY 6
' 10550 INDUSTRIAL AVENUE
Phone (408) 287-2175 OAKLAND, CALIFORNIA

File: 4409/Figure 6



10 ft

- (Sediments with Low Estimated Permeability)

Clayey Sand, Sandy Clay
(Sediments with Moderate Estimated Permeability)

4

04/04/01

TPHg <1.0 mg/Kg
TPHd 220 mg/Kg
TPHmo 1,300 mg/Kg

TPHd 2.3 mg/Kg
TPHmo 3.8 mg/Kg

02/23/15

ARED D-NEwalld5.0

04/04/01

TPHg <1.1mg/Kg
TPHd 970 mg/Kg
TPHmo 490 mg/Kg

/ SB-22
10 ft =
/// SB-22-2 |0
oft
CONCRETE
1Mt T
SM L
3ft
AREA D-NWwalld5.0
CL @
s () SB-22-5 |0
AREA D-SWwalld5.0 10 ft
: [
AREA D-SEwalld5.0
AREA D-BotMidd10.0
SB-22-10 10 ft
PR 12 ft A
SM ;
04/04/01 14 ft SB-22-15
TPHg <1.0 mg/Kg CL 04/04/01
T, oo e
TPHd 7.0 mg/Kg
NO RECOVERY TPHmo <5mg/Kg
SB-22-21  oft 04/04/01
CL
TPHg 2.5 mg/Kg
Legend i TPHAd 14 mg/Kg
i TPHmo 13 mg/Kg
° Soil Sample Collected on 03/26/01 ii
[ ] Soil Sample Collected on 02/23/15 T o4 ft
® Water Sample Collected on 03/26/01 B © 04/04/01
Y TPHg <50 ug/L
Groundwater Level TPHd 110 ug/L
NO RECOVERY TPHMO <300 ug/L
18t Contact Between Soil Types
with Approximate Depth in Feet
———| Silty Clay, Clayey Silt SC SAMPN

TD = 281t

ALL LOCATIONS ARE APPROXIMATE.

SOIL SAMPLES COLLECTED ON
02/23/15 WITHOUT LABORATORY
RESULTS SHOWN ON THIS DRAWING
WERE BELOW LABORATORY
REPORTING LIMITS

WellTest, Inc.
License No. 843074
P.O. Box 8548

San Jose, CA 95155
Phone (408) 287-2175

AREA "D" EXCAVATION DIAGRAM

AND SOIL SAMPLE LOCATIONS (2001 AND 2015)

BATARSE PROPERTY
10550 INDUSTRIAL AVENUE
OAKLAND, CALIFORNIA

FIGURE

v
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10 ft

e

Clayey Sand, Sandy Clay
(Sediments with Moderate Estimated Permeability)

RESULTS SHOWN ON THIS DRAWING

/ SB-23 | Arsenic 4.3 mg/Kg
- 02723715
10 ft
Arsenic 4.2 mg/Kg / o AREA E-NWwalld2.0
i g/Kg | SB-23-2 04/04/01
02/23/15 | Arsenic 0.52 mg/Kg
1ft FILL I\. e Zinc 400 mg/Kg
\ 7
AREA E-SWwalld2.0 >
o AREA E-BotMidd4.0 AREA E-NEwalld2.0
CL 4 ft | Arsenic 4.1 mg/Kg
AREA E-SEwalld2.0 02/23/15
Arsenic 4.3 mg/Kg
02/23/15 SB-23-5
Arsenic 4.2 mg/Kg
02/23/15
04/04/01
SB-23-11 Arsenic 2.1 mg/Kg
Zinc 23 mg/Kg
04/04/01
Arsenic 4.5 mg/Kg
Zinc 40 mg/Kg
SB-23-15
04/04/01
Arsenic 3.5 mg/Kg
Zinc 44 mg/Kg
SB-23-21 ot
04/04/01
Legend Arsenic 4.8 mg/Kg
Zinc 120 mg/Kg
e Soil Sample Collected on 03/26/01
[ ] Soil Sample Collected on 02/23/15
® Water Sample Collected on 03/26/01 04/04/01
TPHg <50 ug/L
Y Groundwater Level TPHd 110 ug/L
TPHmo <300 ug/L
18 ft .
Contact Between Soil Types
with Approximate Depth in Feet 27 ft
— Silty Clay, Clayey Silt SP - ALL LOCATIONS ARE APPROXIMATE.
— -_|  (Sediments with Low Estimated Permeability) = SOIL SAMPLES COLLECTED ON
TD = 28ft 02/23/15 WITHOUT LABORATORY

WERE BELOW LABORATORY
REPORTING LIMITS

WellTest, Inc.
License No. 843074

P.O. Box 8548
San Jose, CA 95155

Phone (408) 287-2175

AREA "E" EXCAVATION DIAGRAM

AND SOIL SAMPLE LOCATIONS (2001 AND 2015)

BATARSE PROPERTY
10550 INDUSTRIAL AVENUE
OAKLAND, CALIFORNIA

8

File: 4409/Figure 8

FIGURE




Batarse Property
Oakland, CA

«< < <

SUMMARY OF CURRENT HYDROCARBON SOIL ANALYTICAL DATA

TABLE 1A

BATARSE PROPERTY
10550 INTERNATIONAL BLVD. AND 1424 & 1560 105th AVE.

OAKLAND, CALIFORNIA
S Sample | Sample TPHg TPHd TPHmMo B T E X MtBE
ample ID Depth (ft.) Date (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
AREA A-NEwalld6.5 6.5 02/23/15 ND<0.20 ND<2.0 ND<10.0 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA A-NEwalld10.0 10.0 02/23/15 ND<2.0 ND<2.0 ND<10.0 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA A-NWwalld6.5 6.5 02/23/15 0.31 ND<2.0 ND<10.0 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA A-NWwalld10.0 10.0 02/23/15 ND<2.0 1.8 ND<10.0 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA A-SWwalld6.5 6.5 02/23/15 0.13 1.8 47 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA A-SWwalld10.0 10.0 02/23/15 ND<2.0 ND<2.0 ND<10.0 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA A-SEwalld6.5 6.5 02/23/15 ND<2.0 ND<2.0 ND<10.0 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA A-SEwalld10.0 10.0 02/23/15 0.18 ND<2.0 ND<10.0 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA A-BotMidd10.0 10.0 02/23/15 ND<2.0 1.7 46 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA B-NWwalld4.0 4.0 02/23/15 ND<1.0 ND<2.0 ND<10.0 ND<0.025 ND<0.025 ND<0.025 ND<0.050 ND<0.025
AREA B-NEwalld4.0 4.0 02/23/15 ND<1.0 ND<2.0 ND<10.0 ND<0.025 ND<0.025 ND<0.025 ND<0.050 ND<0.025
AREA B-SWwalld4.0 4.0 02/23/15 ND<1.0 1.7 10 ND<0.025 ND<0.025 ND<0.025 ND<0.050 ND<0.025
AREA B-SEwalld4.0 4.0 02/23/15 ND<1.0 ND<2.0 ND<10.0 ND<0.025 ND<0.025 ND<0.025 ND<0.050 ND<0.025
AREA B-BotMidd5.0 5.0 02/23/15 ND<1.0 ND<2.0 ND<10.0 ND<0.025 ND<0.025 ND<0.025 ND<0.050 ND<0.025
AREA C-NWwalld4.0 4.0 02/23/15 ND<2.0 ND<2.0 ND<10.0 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA C-NEwalld4.0 4.0 02/23/15 ND<1.0 ND<2.0 ND<10.0 ND<0.025 ND<0.025 ND<0.025 ND<0.050 ND<0.025
AREA C-SWwalld4.0 4.0 02/23/15 ND<1.0 ND<2.0 ND<10.0 ND<0.025 ND<0.025 ND<0.025 ND<0.050 ND<0.025
AREA C-SEwalld4.0 4.0 02/23/15 ND<1.0 ND<2.0 ND<10.0 ND<0.025 ND<0.025 ND<0.025 ND<0.050 ND<0.025
AREA C-BotMidd5.0 5.0 02/23/15 ND<1.0 ND<2.0 ND<10.0 ND<0.025 ND<0.025 ND<0.025 ND<0.050 ND<0.025
AREA D-NWwalld5.0 5.0 02/23/15 ND<2.0 ND<2.0 ND<10.0 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA D-NEwalld5.0 5.0 02/23/15 ND<1.0 2.3 3.8 ND<0.025 ND<0.025 ND<0.025 ND<0.050 ND<0.025
AREA D-SWwalld5.0 5.0 02/23/15 ND<2.0 ND<2.0 ND<10.0 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA D-SEwalld5.0 5.0 02/23/15 ND<2.0 ND<2.0 ND<10.0 ND<0.005 ND<0.005 ND<0.005 ND<0.010 ND<0.005
AREA D-BotMidd10.0 10.0 02/23/15 ND<1.0 ND<2.0 ND<10.0 ND<0.025 ND<0.025 ND<0.025 ND<0.050 ND<0.025
Residential ESL 100 100 500 0.044 2.9 3.3 2.3 0.023
Comm./Industrial ESL 500 500 2,500 0.044 2.9 3.3 2.3 0.023
Residential LTCP (0 to 5 ft) NA NA NA 1.900 NA 21 NA NA

Notes:

<0.5 / ND = Not present at or above reporting detection limit
mg/Kg = micrograms per kilogram = parts per million = ppm

ESLs = Environmental Screening Levels shallow soil (potential source of drinking water): Summary Table A, May 2013
TPHg =Total Petroleum Hydrocarbons as gasoline
TPHd = Total Petroleum Hydrocarbons as diesel (with Silica Gel cleanup)

[TPHMo = Total Poetroleum Hydrocarbons as moto oil (with Silica Gel Cleanup)

B = Benzene
E = Ethylbenzene

MtBE = Methy! t-butyl ether

T =Toluene
X = Xylenes (total)

LTCP = Low Threat Closure Policy

= > >

WellTest, Inc.

Contractor License No. 843074

Project # 4409

Table 1A



Batarse Property
Oakland, CA

TABLE 1B
SUMMARY OF CURRENT METALS SOIL ANALYTICAL DATA
BATARSE PROPERTY
10550 INTERNATIONAL BLVD. AND 1424 & 1560 105th AVE.
OAKLAND, CALIFORNIA
Sample ID Sample Sample Lead Arsenic Chrom VI | Total Chrom Zinc
Depth (ft.) |  pate (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
AREA A-NEwalld6.5 6.5 02/23/15 7.3 - -
AREA A-NEwalld10.0 10.0 02/23/15 8.3 - -—-
AREA A-NWwalld6.5 6.5 02/23/15 8.8 -—- -—-
AREA A-NWwalld10.0 10.0 02/23/15 8.0 - -—-
AREA A-SWwalld6.5 6.5 02/23/15 7.6 -—- -
AREA A-SWwalld10.0 10.0 02/23/15 7.8 - -—-
AREA A-SEwalld6.5 6.5 02/23/15 7.8 -—- -
AREA A-SEwalld10.0 10.0 02/23/15 8.1 - -—-
AREA A-BotMidd10.0 10.0 02/23/15 8.6 - -
AREA E-NEwalld2.0 2.0 02/23/15 66 4.1 - - 100
AREA E-NWwalld2.0 2.0 02/23/15 14 4.3 -—- - 78
AREA E-SWwalld2.0 2.0 02/23/15 11 4.2 - --- 43
AREA E-SEwalld2.0 2.0 02/23/15 25 4.3 -—- - 70
AREA E-BotMidd4.0 4.0 02/23/15 6.9 4.2 - 43
AREA 4-B-1d3.0 3.0 02/23/15 - --- 0.88 32 -—-
Residential ESL 80 0.39 8.0 NA 600
Comm./Industrial ESL 320 0.96 8.0 NA 600
Residential CHHSL 150 0.07 17 NA 23,000
Comm./Industrial CHHSL 3500 0.24 37 NA 100,000
Notes:
--- = Parameter not analyzed
<0.5 / ND = Not present at or above reporting detection limit
mg/Kg = micrograms per kilogram = parts per million = ppm
ESLs = Environmental Screening Levels shallow soil (potential source of drinking water): Summary Table A, May 2013
CHHSL California Human Health Screening Level - January 2005.

Project # 4409

Table 1B
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March 13, 2015

Alameda County Health Care Services Agency
Department of Health Services
1131 Harbor Bay Parkway
Alameda, CA 94502
Attn: Mark Detterman
Subject: Batarse Property; case file RO0003151
Dear Mr. Detterman

Re: Oakland CA. International Blvd Apartments
This letter is in reference to that certain proposed apartment project located in the City of Oakland on
International Blvd. and 105th Street. The project will have approximately 4 elevators. The elevator “pit” will be
submerged up to 4 feet below the existing grade with a complete concrete encasement. No area of the area
below grade will have access to soils. These “pits” will be the only part of the project that will be built below
grade.

Should you have any questions please do not hesitate to contact me.

Sincerelz

Douglas L. Gibson, A.l.A.

430 East State Street, Ste. 100 e Eagle, ID 83616 o 208-908-4871 e 208-392-1269 Fax
Licensed Architect: Idaho e Utah e Nevada e Wyoming e Montana e Washington eOregon e California e Hawaii e Alaska Arizona e Colorado
e South Dakotae North Dakota e Louisiana e U.S. Virgin Islands e New Mexico
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3.1 Characterization of Source Emissions

Heavy construction is a source of dust emissions that may have a substantial
temporary impact on local air quality. Building and road construction are two examples
of construction activities with high emissions potential. Emissions during the
construction of a building or road can be associated with land clearing, drilling and
blasting, ground excavation, cut and fill operations (i.e., earth moving), and construction
of a particular building or road. Dust emissions often vary substantially from day to day,
depending on the level of activity, the specific operations, and the prevailing
meteorological conditions. A large portion of the emissions results from construction
vehicle traffic over temporary roads at the construction site.

The temporary nature of construction differentiates it from other fugitive dust
sources as to estimation and control of emissions. Construction consists of a series of
different operations, each with its own duration and potential for dust generation. In
other words, emissions from any single construction site can be expected (1) to have a
definable beginning and an end, and (2) to vary substantially over different phases of the
construction process. This is in contrast to most other fugitive dust sources where
emissions are either relatively steady or follow a discernable annual cycle. Furthermore,
there is often a need to estimate areawide construction emissions without regard to the
actual plans of any individual construction project. For these reasons, methods by which
either areawide or site-specific emissions may be estimated are presented below.

The quantity of dust emissions from construction operations is proportional to the
area of land being worked and to the level of construction activity. By analogy to the
parameter dependence observed for other similar fugitive dust sources, one can expect
emissions from construction operations to be positively correlated with the silt content of
the soil (i.e., particles smaller than 75 micrometers [um] in diameter), as well as with the
speed and weight of the construction vehicle, and to be negatively correlated with the soil
moisture content.

Table 3-1 displays the dust sources involved with construction. In addition to the on-
site activities shown in Table 3-1, substantial emissions are possible because of material
tracked out from the site and deposited on adjacent paved streets. Because all traffic
passing the site (i.e., not just that associated with the construction) can resuspend the
deposited material, this “secondary” source of emissions may be far more important than
all the dust sources located within the construction site. Furthermore, this secondary
source will be present during all construction operations. Persons developing
construction site emission estimates must consider the potential for increased adjacent
emissions from off-site paved roadways (see Chapter 5). High wind events also can lead
to emissions from cleared land and material stockpiles. Chapters 8 and 9 present
estimation methodologies that can be used for such sources at construction sites.

3-1



Table 3-1. Emission Sources for Construction Operations

Construction phase

Dust-generating activities

I. Demolition and debris removal

1. Demolition of buildings or other (natural)
obstacles such as trees, boulders, etc.
a. Mechanical dismemberment
(“headache ball") of existing structures
b. Implosion of existing structures
C. Drilling and blasting of soil
d. General land clearing
. Loading of debris into trucks
. Truck transport of debris
. Truck unloading of debris

HWN

Il. Site Preparation
(earth moving)

Bulldozing

Scrapers unloading topsoil

Scrapers in travel

Scrapers removing topsoil

Loading of excavated material into trucks
Truck dumping of fill material, road base,
or other materials

Compacting

Motor grading

oA wNE

Ill. General Construction

Vehicular Traffic
Portable plants

a. Crushing

b. Screening

c. Material transfers
3. Other operations

NP N

3.2 Emissions Estimation: Primary Methodology®

only one set of field tests.?

This section was adapted from: Estimating Particulate Matter Emissions
from Construction Operations, report prepared for USEPA by Midwest
Research Institute dated September 15, 1999.*

Note that AP-42 Section 13.2.3, “Heavy Construction Operations,” was not
adopted for the primary emission estimation methodology because it relies
on a single-valued emission factor for TSP of 1.2 tons/acre-month based on

3.2.1 PM Emissions from Construction

Construction emissions can be estimated when two basic construction parameters are
known: the acres of land disturbed by the construction activity, and the duration of the

activity. A general emission factor for all types of construction activity is 0.11 tons

PM210/acre-month and is based on a 1996 BACM study conducted by Midwest Research

(MRI) Institute for the California South Coast Air Quality Management District

(SCAQMD).? The single composite factor of 0.11 tons PM10/acre-month assumes that
all construction activity produces the same amount of dust on a per acre basis. In other

words, the amount of dust produced is not dependent on the type of construction but
merely on the area of land being disturbed by the construction activity. A second

3-2




assumption is that land affected by construction activity does not involve large-scale cut
and fill operations. Factors for the conversion of dollars spent on construction to acreage
disturbed, along with the estimates for the duration of construction activity, were
originally developed by MRI in 1974.

Separate emission factors segregated by type of construction activity provide better
estimates of PM10 emissions that are more accurate estimate than are obtained using a
general emission factor. The factors from the 1996 MRI BACM study® are summarized
in Table 3-2. Specific emission factors and activity levels for residential, nonresidential,
and road construction activities are described below.

Table 3-2. Recommended PM10 Emission Factors for Construction Operations®

Basis for emission factor Recommended PM10 emission factor
Level 1 0.11 ton/acre-month (average conditions)
Only area and duration known 0.42 ton/acre-month (worst-case conditions)?
Level 2 0.011 ton/acre-month for general construction
Amount of earth moving known, in (for each month of construction activity)
addition to total project area and plus
duration 0.059 ton/1,000 cubic yards for on-site cut/fill®

0.22 ton/1,000 cubic yards for off-site cut/fill®

Level 3 0.13 Ib/acre-work hr for general construction
More detailed information available plus
on duration of earth moving and other | 49 Ib/scraper-hr for on-site haulage®
material movement 94 Ib/hr for off-site haulaged
Level 4 0.13 Ib/acre-work hr for general construction
Detailed information on number of plus

units and travel distances available 0.21 Ib/ton-mile for on-site haulage
0.62 Ib/ton-mile for off-site haulage®

Worst-case refers to construction sites with active large-scale earth moving operations.
These values are based on assumptions that one scraper can move 70,000 cubic yards of
earth in one month and one truck can move 35,000 cubic yards of material in one month. If
the on-site/off-site fraction is not known, assume 100% on-site.

If the number of scrapers in use is not knows, MRI recommends that a default value of 4 be
used. In addition, if the actual capacity of earth moving units is known, the user is directed
to use the following emission rates in units of Ib/scraper-hour for different capacity scrapers:
19 for 10 yd3 scraper, 45 for 20 yd3 scraper, 49 for 30 yd3 scraper, and 84 for 45 yd3 scraper.
Factor for use with over-the-road trucks. If “off-highway” or “haul” trucks are used, haulage
should be considered “on-site.”

a
b

3.2.2 Residential Construction

Residential construction emissions can be calculated for three basic types of
residential construction:

«  Single-family houses

«  Two-family houses
«  Apartment buildings

3-3



Housing construction emissions are calculated using an emission factor of 0.032 tons
PM10/acre-month. Also required are: the number of housing units created, a units-to-
acres conversion factor, and the duration of construction activity. The formula for
calculating emissions from residential construction is:

Emissions = (0.032 tons PM10/acre-month) B x f x m

where, B = the number of houses constructed
f = building to acres conversion factor
m = the duration of construction activity in months

Following the California methodology, residential construction acreage is based on the
number of housing units constructed rather than the dollar value of construction.

An alternative methodology is recommended for residential construction in areas in
which basements are constructed or the amount of dirt moved at a residential construction
site is known. The F.W. Dodge reports (www. fwdodge.com/newdodgenews.asp) give
the total square footage of homes for both single-family and two-family homes. These
values can be used to estimate the volume in cubic yards of dirt moved. Multiplying the
total square footage of the homes by an average basement depth of 8 ft, and adding 10%
additional volume to account for peripheral dirt removed for footings, space around the
footings, and other backfilled areas adjacent to the basement, produces an estimate of the
total volume in cubic yards of earth moved during residential construction.

The information needed to determine activity levels of residential construction may
be based either on the dollar value of construction or the number of housing units
constructed. Construction costs vary throughout the United States. The average home
cost can vary from the low to upper $100,000s depending on where the home is located
in the United States. Because residential construction characteristics do not show as
much variance as the cost does, the number of units constructed is a better indicator of
activity level. The amount of land impacted by residential construction is determined to
be about the same on a per house basis. The number of housing units for the three types
of residential construction (single family, two-family, and apartments) for a county or
state are available from the F.W. Dodge’s “Dodge Local Construction Potentials
Bulletin.”

A single-family house is estimated to occupy 1/4 acre. The “building to acres”
conversion factor for a single-family house was determined by finding the area of the
base of a home and estimating the area of land affected by grading and other construction
activities beyond the “footprint” of the house. The average home is around 2,000 sq. ft.
Using a conversion factor of 1/4 acre/house indicates that five times the base of the house
is affected by the construction of the home. The “building to acres” conversion factor for
two-family housing was found to be 1/3 acre per building. The 1/3 acre was derived
from the average square footage of a two-family home (approximately 3,500 sg. ft.) and
the land affected beyond the base of the house, about 4 times the base for two-family
residences.



For comparison purposes, residential construction emission factor calculations are
calculated below for BACM Level 1 and Level 2 scenarios. The PM10 construction
emission factor for one single-family home is based on typical parameters for a single-
family home:

« area of land disturbed 1/4 acre

« area of home 2,000 sq. ft.
«  duration 6 months

«  basement depth 8 ft.

« moisture level 6%

« silt content 8%

The BACM Level 1 emission calculation is estimated as follows:
0.032 tons PM10/acre-month x 1/4 acre x 6 months = 0.048 tons PM10 = 96 Ib PM10

The BACM Level 2 emission calculation is estimated as follows:

Cubic yards of dirt moved = 2,000 ft®x 8 ft. x 110% = 17,600 ft* = 652 yd®
PM10 = (0.011 tons/acre-month x 1/4 acre x 6 months) + (0.059 tons/1000 yd® dirt x 652 yd® dirt)
= 0.016 tons + 0.038 tons = 0.0545 tons PM10 = 109 Ib PM10

The emission factor recommended for the construction of apartment buildings is
0.11 tons PM10/acre-month because apartment construction does not normally involve a
large amount of cut-and-fill operations. Apartment buildings vary in size, number of
units, square footage per unit, floors, and many other characteristics. Because of these
variations and the fact that most apartment buildings occupy a variable amount of space,
a “dollars-to-acres” conversion is recommended for apartment building construction
rather than a “building-to-acres” conversion factor. An estimate of 1.5 acres/$10° (in
2004 dollar value) is recommended to determine the acres of land disturbed by the
construction of apartments. This “dollars-to-acres” conversion factor is based on
updating previous conversion factors developed by MRI*° using cost of living
adjustment factors.

3.2.3 Nonresidential Construction

Nonresidential construction includes building construction (commercial, industrial,
institutional, governmental) and also public works. The emissions produced from the
construction of nonresidential buildings are calculated using the dollar value of the
construction. The formula for calculating the emissions from nonresidential construction
is:

PM10 Emissions = (0.19 tons PM10/acre-month) x $ x f x m

where, $ = dollars spent on nonresidential construction in millions
f = dollars to acres conversion factor
m = duration of construction activity in months
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The emission factor of 0.19 tons PM10/acre-month was developed by MRI in 1999
using a method similar to a procedure originated by Clark County, Nevada and the
emission factors recommended in the 1996 MRI BACM Report.® A quarter of all
nonresidential construction is assumed to involve active earthmoving in which the
recommended emission factor is 0.42 tons PM10/acre-month. The 0.19 tons PM10/acre-
month was calculated by taking 1/4 of the heavy emission factor, (0.42 tons PM10/acre-
month) plus 3/4 of the general emission factor (0.11 tons/acre-month). The 1/4:3/4
apportionment is based on a detailed analysis of a Phoenix airport construction where
specific unit operations had been investigated for PM10 emissions.® The proposed
emission factor of 0.19 tons/acre-month for nonresidential building construction resulted
in a total uncontrolled PM10 emissions estimate that was within 25% of that based on a
detailed unit operation emissions inventory using detailed engineering plans and “unit-
operation” emission factors.

Extensive earthmoving activities will produce higher amounts of PM10 emissions
than the average construction project. Thus, a worst-case BACM “heavy construction
emission factor” of 0.42 tons PM10/acre-month should provide a better emissions
estimate for areas in which a significant amount of earth is disturbed.

The dollar amount spent on nonresidential construction is available from the U.S.
Census Bureau (www.census.gov/prod/www/abs/cons-hou), and the Dodge Construction
Potentials Bulletin (www. fwdodge.com/newdodgenews.asp). Census data are delineated
by SIC Code, whereas the Potentials Bulletin divides activity by the types of building
being constructed rather than by SIC Code. It is estimated that for every million dollars
spent on construction (in 2004 dollars), 1.5 acres of land are impacted. The “dollars to
acres” conversion factor reflects the current dollar value using the Price and Cost Indices
for Construction that are available from the Statistical Abstract of the United States,
published yearly. The estimate for the duration of nonresidential construction is
11 months.

3.2.4 Road Construction

Road construction emissions are highly correlated with the amount of earthmoving
that occurs at a site. Almost all roadway construction involves extensive earthmoving
and heavy construction vehicle travel, causing emissions to be higher than found for other
construction projects. The PM10 emissions produced by road construction are calculated
using the BACM recommended emission factor for heavy construction® and the miles of
new roadway constructed. The formula used for calculating roadway construction
emissions is:

PM10 Emissions = (0.42 tons PM10/acre-month) x M x f x d

where, M = miles of new roadway constructed
f = miles to acres conversion factors
d = duration of roadway construction activity in months
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The BACM worst case scenario emission factor of 0.42 tons/acre-month is used to
account for the large amount of dirt moved during the construction of roadways. Since
most road construction consists of grading and leveling the land, the higher emission
factor more accurately reflects the high level of cut and fill activity that occurs at road
construction sites.

The miles of new roadway constructed are available at the state level from the
Highway Statistics book published yearly by the Federal Highway Administration
(FHWA; www.fhwa.dot.gov/ohim/hs97/hm50.pdf) and the Bureau of Census Statistical
Abstract of the United States. The miles of new roadway constructed can be found by
determining the change in the miles of roadway from the previous year to the current
year. The amount of roadway constructed is apportioned from the state to the county
level using housing start data that is a good indicator of the need for new roads.

The conversion of miles of roadway constructed to the acres of land disturbed is
based on a method developed by the California Air Resources Board. This calculation is
performed by estimating the overall width of the roadway, then multiplying the width by
a mile to determine the acres affected by one mile of roadway construction. The
California “miles to acres disturbed” conversion factors are available for freeway,
highway and city/county roads. In the Highway Statistics book, roadways are divided
into separate functional classes. MRI developed a “miles-to-acres” conversion factor in
1999' according to the roadway types found in the “Public Road Length, Miles by
Functional System” table of the annual Highway Statistics. The functional classes are
divided into four groups. Group 1 includes Interstates and Other Principal Arterial roads
and is estimated to occupy 15.2 acres/mile. Group 2 includes Other Freeways and
Expressways (Urban) and Minor Arterial Roads and is estimated at 12.7 acres/mile.
Group 3 has Major Collectors (Rural) and Collectors (Urban) and a conversion factor of
9.8 acres/mile. Minor Collectors (Rural) and Local roads are included in Group 4 and
converted at 7.9 acres/mile. Table 3-3 shows the data used to calculate the acres per mile
of road constructed.

Table 3-3. Conversion of Road Miles to Acres Disturbed

Group1l Group2 Group3 Group 4
Lane Width (feet) 12 12 12 12
Number of Lanes 5 5 3 2
Average Shoulder Width (feet) 10 10 10 8
Number of Shoulders 4 2 2 2
Roadway Width* (feet) 100 80 56 40
Area affected beyond road width 25 25 25 25
Width Affected (feet) 125 105 81 65
Acres Affected per Mile of New Roadway 15.2 12.7 9.8 7.9

* Roadway Width= (Lane Width x # of Lanes) + (Shoulder Width x # of Shoulders).

The amount of new roadway constructed is available on a yearly basis and the
duration of the construction activity is determined to be 12 months. The duration
accounts for the amount of land affected during that time period and also reflects the fact
that construction of roads normally lasts longer than a year. The duration of construction
of a new roadway is estimated at 12 to 18 months.
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3.3 Emission Estimation: Alternate Methodology for Building Construction

This section was adapted from Section 7.7 of CARB’s Emission Inventory
Methodology. Section 7.7 was last updated in September 2002,

The building construction dust source category provides estimates of the fugitive
dust particulate matter caused by construction activities associated with building
residential, commercial, industrial, institutional, or governmental structures. The
emissions result predominantly from site preparation work, which may include scraping,
grading, loading, digging, compacting, light-duty vehicle travel, and other operations.
Dust emissions from construction operations are computed by using a PM10 emission
factor developed by MRI during 1996.> The emission factor is based on observations of
construction operations in California and Las Vegas. Activity data for construction is
expressed in terms of acre-months of construction. Acre-months are based on estimates
of the acres disturbed for residential construction, and project valuation for other non-
residential construction.

3.3.1 Emission Estimation Methodology

Emission Factor. The PM10 emission factor used for estimating geologic dust
emissions from building construction activities is based on work performed by MRI®
under contract to the PM10 Best Available Control Measure (BACM) working group.
For most parts of the state, the emission factor used is 0.11 tons PM10/acre-month of
activity. This emission factor is based on MRI’s observation of the types, quantity, and
duration of operations at eight construction sites (three in Las Vegas and five in
California). The bulk of the operations observed were site preparation-related activities.
The observed activity data were then combined with operation-specific emission factors
provided in AP-42% to produce site emissions estimates. These site estimates were then
combined to produce the overall average emission factor of 0.11 tons PM10/acre-month.
The PM2.5/PM10 ratio for fugitive dust from construction and demolition activities is 0.1
based on the analysis conducted by MRI on behalf of WRAP.’

The construction emission factor is assumed to include the effects of typical control
measures such as routine watering. A dust control effectiveness of 50% is assumed from
these measures, which is based on the estimated control effectiveness of watering.®
Therefore, if this emission factor is used for construction activities where watering is not
used, it should be doubled to more accurately reflect the actual emissions. The MRI
document?® lists their average emission factor values as uncontrolled. However, it can be
argued that the activities observed and the emission estimates do include the residual
effects of control. All of the test sites observed were actual operations that used watering
controls as part of their standard industry practice in California and Las Vegas. So, even
if in some cases watering was not performed during MRI’s actual site visits, the residual
decreases in emissions from the watering controls and raising the soil moisture are
included in the MRI estimates.
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The 1996 MRI report® also includes an emission factor for worst-case emissions of
0.42 tons PM10/acre-month. This emission factor is appropriate for large-scale
construction operations, which involve substantial earthmoving operations. The South
Coast Air Quality Management District (SCAQMD) estimated that 25% of their
construction projects involve these types of operations. For the remainder of the state,
such detailed information is not readily available, so the average emission factor of 0.11
tons PM10/acre-month is used by CARB for these other areas of California..

Activity Data. For the purpose of estimating emissions, it is assumed that the
fugitive dust emissions are related to the acreage affected by construction. Because
regionwide estimates of the acreage under construction may not be directly available,
other construction activity data can be used to derive acreage estimates. Activity data are
estimated separately for residential construction and the other types of construction
(commercial, industrial, institutional, and governmental).

For residential construction, the number of new housing units estimated by the
California Department of Finance® are used to estimate acreage disturbed. It is estimated
that single family houses are built on 1/7 of an acre in heavily populated counties, and 1/5
of an acre in less populated counties.’®*? It is also estimated that multiple living units
such as apartments occupy 1/20 of an acre per living unit. For all of these residential
construction activities, a project duration of 6 months is assumed.'® Applying these
factors to the reported number of new units in each county results in an estimate of acre-
months of construction. This estimate of acre-months of construction combined with the
construction emission factor is used to estimate residential construction particulate
emissions.

For commercial, industrial, and institutional building construction, construction
acreage is based on project valuations. Project valuations for additions and alterations are
not included. According to the Construction Industry Research Board,** most additions
and alterations would be modifications within the existing structure and normally would
not include the use of large earthmoving equipment. Most horizontal additions would
usually be issued a new building permit. The valuations are 3.7, 4.0 and 4.4 acres per
million dollars of valuation for the respective construction types listed.*? Valuations
were corrected from 1999 values to 1977 values using the Annual Average Consumer
Price Index (CPI-U-RS) provided by the U.S. Census Bureau.’* The Census Bureau uses
the Bureau of Labor Statistics’ experimental Consumer Price Index (CPI-U-RS) for 1977
through 2000.> Valuations were corrected from 1999 values to 1977 values because the
acres per dollar valuation values are based on 1977 valuations. For example, the CPI-U-
RS for 1999 is 244.1 and the CPI-U-RS for 1977 is 100.0. The ratio of 1977 to 1999
dollars is 100.0/244.1 or 0.41. Inflation from 1999 to 2004 is estimated to be 12%. Thus,
updating the 1977 valuation results to 2004 dollars produces a ratio of 1977 to 2004
dollars of 0.41/1.12 or 0.37. CARB assumes that each acre is under construction for 11
months for each project type.™



3.3.2 Assumptions and Limitations

1. The current methodology assumes that all construction operations in all parts of
the state emit the same levels of PM10 on a per acre basis.

2. Itisassumed that watering techniques are used statewide, reducing emissions by
50% and making it valid to apply the MRI emission factor without correction.

3. The methodology assumes that valuation is proportional to acreage disturbed,
even for high-rise type building construction.

4. The methodology assumes that construction dust emissions are directly
proportional to the number of acres disturbed during construction.

5. The estimates of acreage disturbed are limited in their accuracy. New housing
units and project valuations do not provide direct estimates of actual acreage
disturbed by construction operations in each county.

6. The methodology assumes that the Consumer Price Index (CPI-U-RS) provides
an accurate estimate of 1977 and current values.

3.3.3 Temporal Activity

The temporal activity is assumed to occur five days a week between the hours of
8:00 AM and 4:00 PM. The table below shows the percentage of construction activity
that is estimated to occur during each month. The monthly activity increases during the
spring and summer months. Some districts may use a different profile that has a larger
peak during the summer months.

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
64 64 83 9.2 92 92 92 92 92 83 8.3 7.3

3.4 Emission Estimation: Alternate Methodology for Road Construction

This section was adapted from Section 7.8 of CARB’s Emission Inventory
Methodology. Section 7.8 was last updated in August 1997.

The road construction dust source category provides estimates of the fugitive dust
particulate matter due to construction activities while building roads. The emissions
result from site preparation work that may include scraping, grading, loading, digging,
compacting, light-duty vehicle travel, and other operations. Dust emissions from road
construction operations are computed by using a PM10 emission factor developed by
MRI.® The emission factor is based on observations of construction operations in
California and Las Vegas. Activity data for road construction is expressed in terms of
acre-months of construction. Acre-months are based on estimates of the acres disturbed
for road construction. The acres disturbed are computed based on: estimates of the
annual difference in road mileage; estimates of road width (to compute acres disturbed);
and an assumption of 18 months as the typical project duration.
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3.4.1 Emissions Estimation Methodology

Emission Factor. The PM10 emission factor used for estimating geologic dust
emissions from road construction activities is based on work performed by MRI under
contract to the PM10 Best Available Control Measure working group.® For most parts of
the State, the emission factor used is 0.11 tons PM10/acre-month of activity. This
emission factor is based on MRI’s observation of the types, quantity, and duration of
operations at eight construction sites (three in Las Vegas, and five in California). The
bulk of the operations observed were site preparation related activities. The observed
activity data were then combined with operation specific emission factors provided in
U.S. EPA’s AP-42 (5th Edition)? document to produce site emissions estimates. These
site estimates were then combined to produce the overall average emission factor of
0.11 tons PM10/acre-month. The PM2.5/PM10 ratio for fugitive dust from construction
and derr;olition activities is 0.1 based on the analysis conducted by MRI on behalf of
WRAP.

The construction emission factor is assumed to include the effects of routine dust
suppression measures such as watering. A dust control effectiveness of 50% is assumed
from these measures, which is based on the estimated control effectiveness of watering.?
Therefore, if this emission factor is used for road construction activities where watering is
not used, it should be doubled to more accurately reflect the actual emissions. The MRI
document?® lists their average emission factor values as uncontrolled. However, it can be
argued that the activities do include the effects of controls. All of the test sites were
actual operations that used watering controls, even if in some cases they were not used
during the actual site visits. It is believed that the residual effects of controls are reflected
in the MRI emission estimates.

The MRI report® also includes an emission factor for worst-case construction
emissions of 0.42 tons of PM10/acre-month. This emission factor is appropriate for large
scale construction operations that involve substantial earthmoving operations. The South
Coast Air Quality Management District (SCAQMD) estimated that a percentage of their
construction projects involve these types of operations, and applied the larger emission
factor to these activities. For the remainder of the state, such detailed information is not
readily available, so the average emission factor of 0.11 tons PM10 per acre-month is
used by CARB.

Activity Data. For the purpose of estimating emissions, it is assumed that the
fugitive dust emissions are related to the acreage affected by construction. Regionwide
estimates of the acreage disturbed by roadway construction may not be directly available.
Therefore, the miles of road built and the acreage disturbed per mile of construction can
be used to estimate the overall acreage disturbed.

The miles of road built are based on the annual difference in the road mileage. These

data, from the California Department of Finance® and Caltrans®, are split for each county
into freeways, state highways, and city and county road. The acreage of land disturbed
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per mile of road construction is based on the number of lanes, lane width, and shoulder
width for each listed road type. The assumptions used are provided in Table 3-4.
Because most projects will probably also disturb land outside of the immediate roadway
corridor, these acreage estimates are somewhat conservative.

The final parameter needed is project duration, which is assumed to be an average of
18 months.*® Multiplying the road mileage built by the acres per mile and the months of
construction provides the acre-months of activity for road building construction. This,
multiplied by the emission factor, provides the emissions estimate.

Table 3-4. Roadway Acres per Mile of Construction Estimates

Road Type Freeway Highway City & County
Number of Lanes 5 5 2
Width per Lane (feet) 12 12 12
Shoulder Width (feet) 10'x4 = 40' 20'x2 = 40' 20'x2 = 40'
Roadway Width* (feet) 100 76 64
Roadway Width* (miles) 0.019 0.014 0.012
Area per Mile** (acres) 12.1 9.2 7.8

*Roadway Width (miles) = [(Lanes x Width per Lane) + Shoulder Width] x (1 mile/5,280 feet)
**Area per Mile (acres) = Length x Width = 1 Mile x Width x 640 acres/mile’

3.4.2 Temporal Activity

Temporal activity is assumed to occur five days a week between the hours of 8 AM
and 4 PM. The table below shows the percentage of construction activity that is
estimated to occur during each month. The monthly activity increases during the spring
and summer months as shown below. Some districts use a slightly different profile that
has a larger peak during the summer months.

ALL JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
100 7.7 7.7 85 85 85 85 85 85 85 85 8.5 7.7

3.4.3 Assumptions and Limitations
1. The current methodology assumes that all construction operations in all parts of
the state emit the same levels of PM10 on a per acre basis.

2. Itis assumed that watering techniques are used statewide, reducing emissions by
50% and making it valid to apply the MRI emission factor without correction.

3. The methodology assumes that the acreage disturbed per mile for road building
is similar statewide, and the overall disturbed acreage is approximately the same
as the finished roadway’s footprint.

4. The methodology assumes that construction dust emissions are directly
proportional to the number of acres disturbed during construction.
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3.5 Supplemental Emission Factors

AP-42 lists uncontrolled TSP emission factors for specific activities at construction
sites.? These TSP emission factors as well as references to the relevant chapters of this
handbook that provide PM10 and/or TSP emission factors for similar activities are
presented in Table 3-5.

Table 3-5. TSP Emission Factors for Specific Construction Site Activities

Construction Activity TSP Emission
Phase Factor*
Demolition and Drilling sail 1.3 Ib/hole
Debris Removal | Land clearing with bulldozer 5.7 (s)"* / M"*® Ib/hr
Loading debris into trucks and See Chapter 4

subsequent unloading
Truck transport of debris on paved | See Chapters 5 and 6
or unpaved roads

Site Preparation | Bulldozing and compacting 5.7 (s)"* / M*® Ib/hr

(earth moving) Scrapers unloading topsoil 0.04 Ib/ton
Scrapers in travel mode See Chapter 6
Scrapers removing topsoil 20.2 Ib/mile
Grading 0.040 (S)*° Ib/mile
Loading excavated material into See Chapter 4
trucks and subsequent unloading

General Vehicular traffic See Chapters 5 and 6

Construction Crushing and screening aggregate See Chapter 11
Material transfer See Chapter 4

* Symbols for equations: M = material moisture content (%), s = material silt content (%),
S = mean vehicle speed (mph).

3.6 Demonstrated Control Techniques

Because of the relatively short-term nature of construction activities, some control
measures are more cost-effective than others. Frank Elswick of Midwest Industrial
Supply Inc. presented an extensive summary of control measures for construction
activities and their associated costs at a WRAP sponsored fugitive dust workshop in Palm
Springs, CA in May 2005.*" Elswick concluded that dust suppressant methods fall into
the following six categories:

1. Watering

*  Watering works by agglomerating surface particles together.

*  No negative environmental impacts from using water.

*  Normally readily available.

*  Evaporates quickly, therefore typically only effective for short periods of time.
*  Frequency of application depends on temperature and humidity.

*  Generally labor intensive due to frequent application.

*  Costs associated with pre-watering and as needed watering are $55 to $80/hour.
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2. Chemical Stabilizers
(a) Water absorbing products (e.g., calcium chloride brine or flakes, magnesium

*

* % % %

*

chloride brine, sodium chloride)

These products work by significantly increasing surface tension of water between
dust particles, helping to slow evaporation and further tighten compacted soil.
Products ability to absorb water from the air is a function of temperature and
humidity.

These products work best in low humidity environments.

Frequent re-application in dry climates.

Must be watered to activate during dry months.

Potential costly environmental impacts to fresh water aquatic life, plants and
water quality

Corrosive to metal and steel.

Not suitable for non-traffic areas.

Costs associated with traffic area program are $.03 - $.05 per square foot.

(b) Organic Petroleum Products (e.g. asphalt emulsions, cut/liquid asphalt, dust oils,

*

petroleum resins)

These products work by binding and/or agglomerating surface particles together
because of asphalt adhesive properties.

Potentially costly environmental due to presence of polycyclic aromatic
hydrocarbons that are “hazardous air and water pollutants” that may be subject to
reporting requirements.

Can fragment under traffic conditions.

Not suitable for non-traffic areas.

Costs associated with traffic area program are $.05 - $.075 per square foot.

(c) Organic Non-Petroleum Products (e.qg., ligninsulfonates, tall oil emulsions,

% % X

*

*

vegetable oils)

These products work by binding and/or agglomerating surface particles together.
Surface binding for these product may be reduced or destroyed by rains.
Generally limited availability of non-petroleum products.

Ligninsulfonates can impact freshwater aquatic life due to high B.O.D. and
C.0.D.

Not suitable for non-traffic areas.

Costs associated with traffic area program are $.04 - $.08 square foot.

(d) Polymer Products (e.g., polyvinyl acetates, vinyl acrylics)

% %k F X %

These products work by binding soil particles together because of the polymer’s
adhesive properties.

Polymers also increase the load-bearing strength of all types of soils.

Polymers are non-toxic, non-corrosive, and do not pollute ground water.
Polymers dry virtually clear to create an aesthetically pleasing result.

Polymers create a tough yet flexible crust to prevent wind and water erosion.
Costs associated with traffic areas are $.05 - $.08 per square foot.

Costs associated with disturbed non-traffic areas are $300 - $800 per acre
depending on longevity desired.
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*  Costs associated with slopes and inactive stockpiles are $500 to $1,000 per acre.

(e) Synthetic Products (e.g., iso-alkane compounds)
Synthetic fluids work as a dust suppressing ballasting mechanism, while also
acting as a durable re-workable binder.
*  Formulated with safe and environmentally friendly synthetic fluids; non-
hazardous per OSHA, EPA and US DOT; contains no asphalt, oil or PAH’s.
Easy application; no water required.
Costs associated with traffic area program are $.05 - $.10 per square foot.

*

*

Sand Fences
Fabric on chain link fence.
Redwood slat fence.
Mylar sand fence.
Most effective when used in conjunction with chemical stabilizers.

* ok ok * W

Perimeter Sprinklers
Most effective when used in conjunction with other methods.

*

o

Tire Cleaning Systems at Site Exit
Rumble strips to prevent track-out from site onto pavement.
Washed rock 100’ prior to exit onto pavement.

*

*

o

On- Site Speed Control
*  Limiting on-site vehicle speed to 15mph.

Wet suppression and wind speed reduction are the two most common methods used
to control open dust sources at construction sites because a source of water and material
for wind barriers tend to be readily available on a construction site. However, several
other forms of dust control are available. Table 3-6 displays each of the preferred control
measures by dust source.™® *°

Table 3-6. Control Options for General Construction Sources of PM10

Emission source Recommended control methods(s)
Debris handllngb Wind speed reduction; wet suppression®
Truck transport Wet suppression; paving; chemical stabilization®
Bulldozers Wet suppression
Pan scrapers Wet suppression of travel routes
Cut/fill material handling | Wind speed reduction; wet suppression
Cut/fill haulage Wet suppression; paving; chemical stabilization
General construction Wind speed reduction; wet suppression; early

paving of permanent roads

Dust control plans should contain precautions against watering programs
that confound trackout problems.

Loads could be covered to avoid loss of material in transport, especially if
material is transported offsite.

Chemical stabilization is usually cost-effective for relatively long-term or
semipermanent unpaved roads.

Excavated materials may already be moist and not require additional
wetting. Furthermore, most soils are associated with an “optimum
moisture” for compaction.
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One of the dustiest construction operations is cutting and filling using scrapers, with
the highest emissions occurring during scraper transit. In a 1999 MRI field study,” it was
found that watering can provide a high level of PM10 control efficiency for scraper
transit emissions. Average control efficiency remained above 75% approximately
2 hours after watering. The average PM10 efficiency decay rate for water was found to
vary from approximately 3% to 14% hour. The decay rate depended upon relative
humidity in a manner consistent with the effect of humidity on the rate of evaporation.
Test results for watered scraper transit routes showed a steep increase in control
efficiency with a doubling of surface moisture and little additional control efficiency at
higher moisture levels. This is in keeping with past studies that found that control
efficiency data can be successfully fitted by a bilinear function. In another recent MRI
field study (MRI, 2001),% tests of mud and dirt trackout indicated that a 10% soil
moisture content represents a reasonable first estimate of the point at which watering
becomes counter productive. The control efficiencies afforded by graveling or paving of
a 7.6 m (25 ft) access apron were in the range of 40% to 50%.

Table 3-7 summarizes tested control measures and reported control efficiencies for
dust control measures applied to construction and demolition operation.

Table 3-7. Control Efficiencies for Control Measures for Construction/Demolition® %
PM10
Source control
Control measure component  efficiency References/Comments

Apply water every 4 hrs Active 36% MRI, April 2001, test series 701. 4-

within 100 feet of a demolition and hour watering interval (Scenario: lot

structure being debris removal remains vacant 6 mo after

demolished demolition)

Gravel apron, 25" long Trackout 46% MRI, April 2001

by road width

Apply dust Post- 84% CARB April 2002; for actively disturbed areas
suppressants (e.g., demolition

polymer emulsion) stabilization

Apply water to Demolition 10% MRI, April 2001, test series 701. 14-hour watering interval.
disturbed soils after Activities

demolition is completed

or at the end of each

day of cleanup

Prohibit demolition Demolition 98% Estimated for high wind days in absence of soil disturbance
activities when wind Activities activities

speeds exceed 25 mph

Apply water at various Construction 61% MRI, April 2001, test series 701. 3.2-hour watering interval
|intervals to disturbed  Activities

areas within

construction site 74% MRI, April 2001, test series 701. 2.1-hour watering interval
Require minimum soil  Scraper 69% AP-42 emission factor equation for materials handling due
moisture of 12% for loading and to increasing soil moisture from 1.4% to 12%

earthmoving unloading

Limit on-site vehicle Construction 57% Assume linear relationship between PM10 emissions and
speeds to 15 mph traffic uncontrolled vehicle speed of 35 mph

(Scenario: radar

enforcement)
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3.7 Regulatory Formats

Fugitive dust control options have been embedded in many regulations for state and
local agencies in the WRAP region. Regulatory formats specify the threshold source size
that triggers the need for control application. Example regulatory formats downloaded
from the Internet for several local air quality agencies in the WRAP region are presented
in Table 3-8. The website addresses for obtaining information on fugitive dust
regulations for local air quality districts within California, for Clark County, NV, and for
Maricopa County, AZ, are as follows:

. Districts within California: www.arb.ca.gov/drdb/drdb.htm
*  Clark County, NV: www.co.clark.nv.us/air_quality/regs.htm
. Maricopa County, AZ: www.maricopa.gov/envsvc/air/ruledsc.asp

3.8 Compliance Tools

Compliance tools assure that the regulatory requirements, including application of
dust controls, are being followed. Three major categories of compliance tools are
discussed below.

Record keeping: A compliance plan is typically specified in local air quality rules
and mandates record keeping of source operation and compliance activities by the source
owner/operator. The plan includes a description of how a source proposes to comply
with all applicable requirements, log sheets for daily dust control, and schedules for
compliance activities and submittal of progress reports to the air quality agency. The
purpose of a compliance plan is to provide a consistent reasonable process for
documenting air quality violations, notifying alleged violators, and initiating enforcement
action to ensure that violations are addressed in a timely and appropriate manner.

Site inspection: This activity includes (1) review of compliance records,
(2) proximate inspections (sampling and analysis of source material), and (3) general
observations (e.g., whether an unpaved road has been paved, graveled, or treated,;
whether haul truck beds are covered ; whether water trucks are being used during
construction activities). An inspector can use photography to document compliance with
an air quality regulation.

On-site monitoring: EPA has stated that “An enforceable regulation must also
contain test procedures in order to determine whether sources are in compliance.”
Monitoring can include observation of visible plume opacity, surface testing for crust
strength and moisture content, and other means for assuring that specified controls are in
place.

Table 3-9 summarizes the compliance tools that are applicable to construction and
demolition.
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Table 3-8. Example Regulatory Formats for Construction and Demolition

Source Control measure Goal Threshold Agency
Paved Roads-
Public and
Private
Track-out and Install track-out ctrl device Prevent/remove Paved roads within construction Maricopa
Carryout track-out from haul sites, where haul trucks traverse; County Rule
trucks and tires with disturbed surface area >2 310
acres, with 100 cubic yards of 04/07/2004
bulk material hauled
Either immediately cleanup track-out (>50ft) and Control track-out on Immediate track-out clean-up Maricopa
nightly clean-up of rest; install grizzly/wheel wash paved construction after 50ft, at end of workday for County
system; install gravel pad--30ftx50ft, 6" deep; pave roads less; gravel pad standards are Rule 310
intersection--100ftx20ft; route traffic over track-out ctrl min; paved intersection also min 04/07/2004
devices; limit access to unprotected routes; pave and must be accessible to public;
construction roadways ASAP limit access to unprotected routes
with barriers
Track-out control device must be installed at all Allow mud/dirt to drop | For sites greater than 5 acres or SJVAPCD
access points to public roads and there must be off before leaving site | those with more than 100 yd3 of Rule 8041
mud/dirt removal from interior paved roads with and prevent track-out | daily import/export 11/15/2001
sufficient frequency
Removal of track-out within one hour or selecting a For sites greater than 5 acres or SCAQMD
track-out prevention option and removing track-out at those with more than 100 yd3 of Rule 403
the end of the day daily import/export and track-out 12/11/1998
is less than 50ft
Removing track-out ASAP Track-out greater than 50 ft SCAQMD
Rule 403
12/11/1998
Require road surface paved or chemically stabilized Prohibits material For sites greater than 5 acres or SCAQMD
from point of intersection with a public paved road to from extending more those with more than 100 yd3 of Rule 403
distance of at least 100 ft by 20 ft or installation of than 25 ft from a site daily import/export 12/11/1998
track-out control device from point of intersection with | entrance
a public paved road to a distance of at least 25 ft by
20 ft
Bulk Materials
Transport Establishes speed limits. Requires at least 6" Limit visible dust Trucks entering paved public SJVAPCD
freeboard when crossing paved public road, water emissions to 20% roads (6" freeboard); leaving work Rule 8031
applied to top of load. Haul trucks need tarp or opacity and prevent site; specific haul trucks need 11/15/2001
suitable cover and truck interior must be cleaned spillage from holes covering
before leaving site
Requires covering haul trucks or to use bottom- SCAQMD
dumping if possible and maintain minimum 6" Rule 403
freeboard (in high winds) 12/11/1998
Freeboard at least 3"; prevent spillage from holes; Prevent/remove Within the work site; removes Maricopa
install track-out ctrl devices track-out onto paved possible track-out from tires, County
roads exterior of trucks that traverse Rule 310
work site 04/07/2004
Construction
and Demolition
Earthmoving Require water and chemical stabilizers (dust Limit visible dust SJVAPCD
suppressants) be applied, in conjunction with optional | emissions to 20% Rule 8021
wind barrier opacity 11/15/2001
Specifies Dust Control Plan must be submitted Limit visible dust For areas 40 acres or larger SJVAPCD
emissions to 20% where earth movement of 2500 Rule 8021
opacity yd3 or more on at least 3 days is 11/15/2001

intended
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Table 3-8. Example Regulatory Formats for Construction and Demolition
(Continued)

Source Control measure Goal Threshold Agency
Requires implementation of Best Available Control Prohibit visible dust SCAQMD
Measures (BACM) emissions beyond Rule 403
property line and limit 12/11/1998
an upwind/downwind
PM10 differential to
50 ug/m3. Limit
visible dust emissions
to 100 ft from origin
Construction
and Demolition
Demolition Application of dust suppressants Limit visible dust SJVAPCD
emissions to 20% Rule 8021
opacity 11/15/2001
Application of best available control measures Prohibits visible dust For projects greater than 5 acres SCAQMD
(BACM) emissions beyond or 100 yd3 of daily import/export Rule 403
property line. Limits 12/11/1998
downwind PM10
levels to 50 ug/m3
Construction
and Demolition
Grading Requires pre-watering and phasing of work Limit VDE to 20% SJVAPCD
Operations opacity Rule 8021
11/15/2001
Requires water application and chemical stabilizers Increase moisture For graded areas where SCAQMD
content to proposed construction will not begin for Rule 403
cut more than 60 days after grading 12/11/1998
Preapplication of water to depth of proposed cuts and | Ensure visible SCAQMD
reapplication of water as necessary. Also emissions do not Rule 403
stabilization of soils once earth-moving is complete extend more than 12/11/1998

100 ft from sources
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Table 3-9. Compliance Tools for Construction and Demolition

Record keeping

Site inspection/monitoring

Site map; description of work
practices; duration of project activities;
locations and methods for demolition
activities; locations and amounts of all
earthmoving and material (types)
handling operations; dust suppression
equipment (types) and maintenance;
frequencies, amounts, times, and rates
of watering or dust suppressant
application; mud/dirt carryout
prevention and remediation
requirements; wind shelters;
meteorological log.

Observation of earthmoving and
demolition activities, considering
timeframe of project; observation of
operation of dust suppression systems,
vehicle/ equipment operation and
disturbance areas; surface material
sampling and analysis for silt and
moisture contents; observation of truck
spillage onto adjacent paved roads;
mud/dirt carryout prevention and
remediation; inspection of wind
sheltering; real-time portable monitoring
of PM; observation of dust plume opacity
exceeding a standard.

3.9 Sample Cost-Effectiveness Calculation

This section is intended to demonstrate how to select a cost-effective control
measure for construction and demolition. A sample cost-effectiveness calculation is

presented below for a specific control measure (gravel apron at trackout egress points) to

illustrate the procedure. The sample calculation includes the entire series of steps for
estimating uncontrolled emissions (with correction parameters and source extent),

controlled emissions, emission reductions, control costs, and control cost-effectiveness

values for PM10 and PM2.5. In selecting the most advantageous control measure for
construction and demolition, the same procedure is used to evaluate each candidate

control measure (utilizing the control measure specific control efficiency and cost data),

and the control measure with the most favorable cost-effectiveness and feasibility

characteristics is identified.

Sample Calculation for Construction and Demolition
(Mud/Dirt Egress Points)

Step 1. Determine source activity and control application parameters.

Control Measure

Control Efficiency
Reference

Economic Life of Control System (yr)

Egress traffic rate (veh/day) 100
Number of egress points 2
Duration of construction activity (month) 24
Wet days/year 10
Number of workdays/year 260
Number of emission days/yr (workdays

without rain) 250

Gravel apron 25 ft long by road width
2

46%
MRI, 2001%°
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The number of vehicles per day, wet days per year, workdays per year, and the
economic life of the control are determined from climatic and industrial records.
The number of emission days per year are calculated by subtracting the number
of annual wet days from the number of annual workdays as follows:

Number of workdays/year — Wet days/year = 260 — 10 = 250

Gravel aprons at the two construction site egress points have been chosen as the
applied control measure. The control efficiency was obtained from MRI, 2001."

Step 2. Obtain PM10 Emission Factor. The PM10 emission factor for
construction and demolition dust is 6 g/vehicle.?

Step 3. Calculate Uncontrolled PM Emissions. The PM10 emission factor, EF,
(given in Step 2) is multiplied by the number of vehicles per day and by the
number of emission days per year (both under activity data) and divided by 454
grams/Ib and 2000 Ib/ton to compute the annual PM10 emissions, as follows:

Annual PM10 emissions = (EF x Veh/day x Emission days/year)/(454 x 2,000)
Annual PM10 emissions = (6 x 100 x 250) / (454 x 2,000) = 0.165 tons/year

Annual PM2.5 emissions = 0.1 x PM10 emissions’
Annual PM2.5 emissions = (0.1 x 0.165 tons/year) = 0.0165 tons/year

Step 4. Calculate Controlled PM Emissions. The controlled PM emissions (i.e., the
PM emissions remaining after control) are equal to the uncontrolled emissions
(calculated above in Step 3) multiplied by the percentage that uncontrolled emissions
are reduced, as follows:

Controlled emissions = Uncontrolled emissions x (1 — Control Efficiency).

For this example, we have selected gravel aprons at egress points as our control
measure. Based on a control efficiency estimate of 46% for a gravel apron, the
annual PM emissions are calculated to be:

Annual Controlled PM10 emissions = (0.165 tons/yr) x (1 — 0.46) = 0.089 tons/yr
Annual Controlled PM2.5 emissions = (0.0165 tons/yr) x (1 — 0.46) = 0.0089 tons/yr

Step 5. Determine Annual Cost to Control PM Emissions.

Capital costs ($) 500
Annual Operating/Maintenance costs ($) 3,150
Annual Interest Rate 5%
Capital Recovery Factor 0.54
Annualized Cost ($/year) 3,419

The capital costs, annual operating and maintenance costs, and annual interest
rate (AIR) are assumed values for illustrative purposes. The Capital Recovery
Factor (CRF) is calculated as follows:

Capital Recovery Factor = AIR x (1+AIR) Feomomelfe (g pjR)Eeonomiclife _ 4
Capital Recovery Factor = 5% x (1+ 5%)° / (1+ 5%)° — 1 = 0.54

The Annualized Cost is calculated by adding the product of the Capital Recovery
Factor and the Capital costs to the annual Operating and Maintenance costs:
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Annualized Cost = (CRF x Capital costs) + Annual Operating and Maintenance costs
Annualized Cost = (0.54 x $500) + $3,150 = $3,419

Step 6. Calculate Cost Effectiveness. Cost effectiveness is calculated by
dividing the annualized cost by the emissions reduction. The emissions
reduction is determined by subtracting the controlled emissions from the
uncontrolled emissions:

Cost effectiveness = Annualized Cost / (Uncontrolled emissions — Controlled emissions)

Cost effectiveness for PM10 emissions = $3,420 / (0.165 - 0.089) = $44,991/ton
Cost effectiveness for PM2.5 emissions = $3,420 / (0.0165 - 0.0089) = $449,908/ton
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Executive Summary

This fact sheet has been prepared to ensure that inappropriate fill material is not
introduced onto sensitive land use properties under the oversight of the DT5C or
applicable regulatory authorities. Sensitive land use properties include those that
contain facilities such as hospitals, homes, day care centers, and schools. This docu-
ment only focuses on human health concerns and ecological issues are not addressed.

It identifies those types of land use activities that may be appropriate when deter-
mining whether a site may be used as a fill material source area. It also provides
guidelines for the appropriate types of analyses that should be performed relative to
the former land use, and for the number of samples that should be collected and
analyzed based on the estimated volume of fill material that will need to be used.

The information provided in this fact sheet is not regulatory in nature, rather is to be
used as a guide, and in most situations the final decision as fo the acceptability of fill
material for a sensitive land use property is made on a case-by-case basis by the
appropriate regulatory agency.

Introduction

The use of imported fill material has recently come under scrutiny because of
the instances where contaminated soil has been brought onto an otherwise clean
site. However, there are currently no established standards in the statutes or
regulations that address environmental requirements for imported fill material.
Therefore, the California Environmental Protection Agency, Department of
Toxic Substances Control (DTSC) has prepared this fact sheet to identify pro-
cedures that can be used to minimize the possibility of introducing contami-
nated soil onto a site that requires imported fill material. Such sites include
those that are undergoing site remediation, corrective action, and closure ac-
tivities overseen by DTSC or the appropriate regulatory agency. These proce-
dures may also apply to construction projects that will result in sensitive land
uses. The intent of this fact sheet is to protect people who live on or otherwise
use a sensitive land use property. By using this fact sheet as a guide, the reader
will minimize the chance of introducing fill material that may result in poten-
tial risk to human health or the environment at some future time,

The energy challenge facing California is real. Every Californian needs to take immediate action to reduce energy
consumption. For a list of simple ways you can reduce demand and cut your energy costs, see our website at www.dltsc.ca.gov.



Overview

Both natural and manmade fill materials are used
for a variety of purposes. Fill material properties are
commonly controlled to meet the necessary site spe-
cific engineering specifications. Because most sites
requiring fill material are located in or near urban
areas, the fill materials are often obtained from con-
struction projects that generate an excess of soil, and
from demolition debris (asphalt, broken concrete,
etc.). However, materials from those types of sites
may or may not be appropriate, depending on the
proposed use of the fill, and the quality of the as-
sessment and/or mitigation measures, if necessary.
Therefore, unless material from construction
projects can be demonstrated to be free of contami-

nation and/or appropriate for the proposed use, the
use of that material as fill should be avoided.

Selecting Fill Material

In general, the fill source area should be located in
nonindustrial areas, and not from sites undergoing
an environmental cleanup. Nonindustrial sites in-
clude those that were previously undeveloped, or
used solely for residential or agricultural purposes.
If the source is from an agricultural area, care should
be taken to insure that the fill does not include
former agricultural waste process byproducts such
as manure or other decomposed organic material.
Undesirable sources of fill material include indus-
trial and/or commercial sites where hazardous ma-

Fill Source:

Potential Contaminants Based on the Fill Source Area

Target Compounds

Land near to an existing freeway

Land near a mining area or rock quarry

Agricultural land

Residential/acceptable commercial land

*The recommended analyses should be performed in accordance with USEPA SW-846 methods (1996).
Other possible analyses include Hexavalent Chromium: EPA method 7199

Lead (EPA methods 6010B or 7471A), PAHs
(EPA method 8310)

Heavy Metals (EPA methods 6010B and
7471A), asbestos (polarized light
microscopy), pH

Pesticides (Organochlorine Pesticides: EPA
method 8081A or 8080A; Organophospho-
rus Pesticides: EPA method 8141A; Chlori-
nated Herbicides: EPA method 8151A),
heavy metals (EPA methods 6010B and
T471R)

VOCs (EPA method 8021 or 82608, as
appropriate and combined with collection
by EPA Method 5035), semi-VOCs (EPA
method 8270C), TPH (modified EPA method
8015), PCBs (EPA method 8082 or 8080A),
heavy metals including lead (EPA methods
6010B and 7471A), asbestos (OSHA Method
ID-191)




Area of Individual Borrow Area

Recommended Fill Material Sampling Schedule

Sampling Requirements

2 acres or less
2 to 4 acres
4 to 10 acres

Greater than 10 acres

Volume of Borrow Area Stockpile

Minimum of 4 samples
Minimum of 1 sample every 1/2 acre
Minimum of 8 samples

Minimum of 8 locations with 4 subsamples
per location

Samples per Volume

Up to 1,000 cubic yards

1,000 to 5,000 cubic yards

Greater than 5,000 cubic yards

1 sample per 250 cubic yards

4 sampiles for first 1000 cubic yards +1
sample per each additional 500 cubic yards

12 sampiles for first 5,000 cubic yards + 1
sample per each additional 1,000 cubic
yards

terials were used, handled or stored as part of the
business operations, or unpaved parking areas where
petroleum hydrocarbons could have been spilled or
leaked into the soil. Undesirable commercial sites
include former gasoline service stations, retail strip
malls that contained dry cleaners or photographic
processing facilities, paint stores, auto repair and/or
painting facilities. Undesirable industrial facilities
include metal processing shops, manufacturing fa-
cilities, aerospace facilities, oil refineries, waste treat-
ment plants, etc. Alternatives to using fill from con-
struction sites include the use of fill material ob-
tained from a commercial supplier of fill material
or from soil pits in rural or suburban areas, How-
ever, care should be taken to ensure that those ma-

terials are also uncontaminated,
Documentation and Analysis

In order to minimize the potential of introducing
contaminated fill material onto a site, it is necessary

to verify through documentation that the fill source
is appropriate and/or to have the fill material ana-
lyzed for potential contaminants based on the loca-
tion and history of the source area. Fill documenta-
tion should include detailed information on the pre-
vious use of the land from where the fill is taken,
whether an environmental site assessment was per-
formed and its findings, and the results of any test-
ing performed. It is recommended that any such
documentation should be signed by an appropri-
ately licensed (CA-registered) individual. If such
documentation is not available or is inadequate,
samples of the fill material should be chemically ana-
lyzed. Analysis of the fill material should be based
on the source of the fill and knowledge of the prior
land use.

Detectable amounts of compounds of concern
within the fill material should be evaluated for risk
in accordance with the DTSC Preliminary Endan-
germent Assessment (PEA) Guidance Manual. If




metal analyses are performed, only those metals
(CAM 17/ Title 22) to which risk levels have been
assigned need to be evaluated. At present, the
DTSC is working to establish California Screen-
ing Levels (CSL) to determine whether some com-
pounds of concern pose a risk. Until such time as
these CSL values are established, DTSC recom-
mends that the DTSC PEA Guidance Manual or
an equivalent process be referenced. This guid-
ance may include the Regional Water Quality
Control Board's (RWQCB) guidelines for reuse
of non-hazardous petroleum hydrocarbon con-
taminated soil as applied to Total Petroleum Hy-
drocarbons (TPH) only. The RWQCB guidelines
should not be used for volatile organic compounds
(VOCs) or semi-volatile organic compounds
(SVOCS). Inaddition, a standard laboratory data
package, including a summary of the QA/QC
(Quality Assurance/Quality Control) sample re-
sults should also accompany all analytical reports.

When possible, representative samples should be col-
lected at the borrow area while the potential fill ma-
terial is still in place, and analyzed prior to removal
from the borrow area. In addition to performing
the appropriate analyses of the fill material, an ap-
propriate number of samples should also be deter-
mined based on the approximate volume or area of
soil to be used as fill material. The table above can
be used as a guide to determine the number of
samples needed to adequately characterize the fill
material when sampled at the borrow site.

Alternative Sampling

A Phase I or PEA may be conducted prior to sam-
pling to determine whether the borrow area may
have been impacted by previous activities on the
property. After the property has been evaluated, any
sampling that may be required can be determined
during a meeting with DTSC or appropriate regu-
latory agency. However, if it is not possible to ana-
lyze the fill material at the borrow area or deter-
mine that it is appropriate for use via a Phase I or
PEA, it is recommended that one (1) sample per
truckload be collected and analyzed for all com-

pounds of concern to ensure that the imported soil
is uncontaminated and acceptable. (See chart on
Potential Contaminants Based on the Fill Source
Area for appropriate analyses). This sampling fre-
quency may be modified upon consultation with
the DTSC or appropriate regulatory agency if all of
the fill material is derived from a common borrow
area. However, fill material that is not characterized
at the borrow area will need to be stockpiled either
on or off-site until the analyses have been completed.
In addition, should contaminants exceeding accep-
tance criteria be identified in the stockpiled fill
material, that material will be deemed unacceptable
and new fill material will need to be obtained,
sampled and analyzed. Therefore, the DTSC rec-
ommends that all sampling and analyses should be
completed prior to delivery to the site to ensure the
soil is free of contamination, and to eliminate un-
necessary transportation charges for unacceptable
fill material.

Composite sampling for fill material characteriza-
tion may or may not be appropriate, depending on
quality and homogeneity of source/borrow area, and
compounds of concern. Compositing samples for
volatile and semivolatile constituents is not accept-
able. Composite sampling for heavy metals, pesti-
cides, herbicides or PAH's from unanalyzed stock-
piled soil is also unacceptable, unless it is stockpiled
at the borrow area and originates from the same
source area. Inaddition, if samples are composited,
they should be from the same soil layer, and not
from different soil layers.

When very large volumes of fill material are antici-
pated, or when larger areas are being considered as
borrow areas, the DTSC recommends that a Phase
I or PEA be conducted on the area to ensure that
the borrow area has not been impacted by previous
activities on the property. After the property has
been evaluated, any sampling that may be required
can be determined during a meeting with the

DISC,

For further information, call Richard Coffiman, Ph.D,,
RG., at (818) 551-2175.
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