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T2

Re:  Site Mitigation and Soil Removal Work Plan
Former Union Pacific Railroad Site
Western Edge of Fruitvale Avenue to the Fastern Edge of 37" Avenue,
QOakland, CA

Dear Mr. Chan:

As [ have previously discussed with you over the phone, BART is taking over the
management and implementation of contaminant mitigation measures on ihe
above-mentioned site from Fruitvale Development Corporation. [ will be your
poiat-of-contact for this purpose.

BART intends to develop this property as a parking garage and passenger drop-
off area. As part of this construction BART will excavate between 1}z and 3 feet
of soil and pave the site with asphalt. We propose to follow the general approach
outlined in the workplan submitted to you by ARS with some amendments to
facilitate our construction schedule. Our proposed approach is outlined below.

1. In-situ soil and groundwater sampling. Designed te
e (Characterize soil for disposal
e Evaluate current groundwater depth and quality, if encountered
¢ Screen contaminants in potentially reusable soils
Identify contaminanis that will remain after excavation
2. Proper handling and disposal of contaminated soil.
3. Proposal to leave contaminants below excavation depth in place.
e Site will be capped with asphalt or two feet of clean fill %
e A deed notification/restriction will be recorded as appropriate
4. Proposal to reuse contaminated soil on-site.
e Reuse excavated contaminated soils that are not hazardous waste
e Test soil after excavation for contaminants of concern
» Reuse soil under parking structure ramp where it will be encased in
concrete



Each element of our proposed approach is described in detail below.
In-situ Sampling

BART has already conducted sampling on the property to characterize, for purposes of disposal,
the soil that will be excavated for construction of the passenger drop-off area. This sampling
primarily looked at metals concentrations. Samples were taken from 1 foot and 3 feet below
ground surface. Based on our results, approximately 80% of the soil being excavated is
classified as a California hazardous waste due to leachable arsenic concentrations. A copy of
this report is attached.

BART is currently proposing additional soil sampling to screen the site for additional
contaminants about which the county has raised a concern. BART will be testing for VOC,
SYOC, TPH-g, TPH-d, TPH-mo, and MTBE. During this sampling, we are only proposing to
take samples at 1 foot below ground surface in those areas that may be potentially reusable. We
feel this testing is not necessary for soil we have already determined to be a hazardous waste.
The workplan for this sampling will be submitted under separate cover by July 17.

In our second sampling event BART will attempt to take up to 4 groundwater samples. Recent
geotechnical borings between 20 and 100 feet away from the site have encountered groundwater
at various depths from 11 feet to more than 21 feet. BART will drill to a depth of 30 feet. If we
encounter groundwater, the samples will be analyzed for metals and all the constituents
mentioned above.

In both sampling events BART is taking soil samples at a depth of 3 feet below ground surface
(BGS) to determine what will remain in place after the proposed excavation has been completed.
This should obviate the need for confirmatory sampling after excavation, thus allowing all
excavation to be done in a single mobilization.

Proper Handling and Disposal of Contaminated Soil

All earthwork on this site will be done by a licensed contractor with a HAZ certification. The
work will be done in accordance with the requirements of 8CCR §5192, Hazardous Waste
Operations and Emergency Response, and 8CCR §5214, Inorganic Arsenic.

All excavated soil, which is classified as a hazardous waste by 22CCR or is otherwise unsuitable
for use on-site, will be transported by an appropriately licensed hauler to a facility permitted to
accept such waste.

Proposal to Leave Contaminants in Place

BART proposes that soil below the planned excavation depth be left in place, subject to the
following restrictions.

1. All contaminants are present below their industrial preliminary remediation goals (PRG)
except as noted below.



Total arsenic will be less than 500 mg/} kg, (This level is used because it is below the Title
“23TTLC level for arsenic and has been shown to be protective of human health based on
analysis done for the Upland Operable Unit of the Rhone-Poulenc Superfund Site, East
Palo Alto, CA))

-

[} Individual polynuclear aromatic hydrocarbons (PNA) can exceed the indusinal PRG as _} .
long ng as the total PNAS are less than 12 mg/kg. (This level is based on analysis conducted 4 = 1
for Migration Management Zone 2 at the San Francisco International Airport.) 15 bul sppiieniie

4. Total Petroleum Hydrocarbons will be less than 1000 mg/kg. (This level has previously
been accepted by the RWQCB. If the county has accepted higher levels, we would O
propose to use what the county thinks is prudent.)

3¢ Contaminated soil will be covered with either 3 inches of asphalt or at least 2 feet of ¢
clean fill in the case of landscaping areas.
6. BART will record a deed restriction or deed notice as required by Alameda County or the

Regional Water Quality Control Board.

These conditions are based on the Soil Management Plan for the BART San Francisco Airport
Extension prepared by Camp Dresser and McKee and approved by the Regional Water Quality
Control Board on August 24, 1998, portions of which are attached for your information.

The development of these criteria was based on a review of clean-up levels for the San Francisco
International Airport Migration Management Zone 2. This zone was defined as areas at least
1,300 feet from any surface water and 1,000 feet from any ecologically sensitive area. The
Fruitvale site is approximately 2,800 from any surface waters or ecologically sensitive areas.

Proposal to Reuse Contaminated Soils On-site {\ Yﬁ'l »
C (e |f(.w

These are-approximately, 2000 cubic yards of seilthavwill be excavated for the BART
construction thatis not. hazardous waste bul.contains arsenic above PRGs. BART proposes to
reuse this soil.as fill for its construction.

This reuse will.conform to the requirements described above for leaving contaminated soil in j
place.- The soil will be excavated and stockpiled by BART’s contractor. BART will then take
one 4-point composite sample for each 500 cubic yards of soil. The samples will be tested for
any constituents determined to be of concern during the in-situ sampling program. If the soil is
not a hazardous waste and is suitable for reuse, it will be placed beneath the ramp of the parking
structure as shown in Attachment C. In this location the soil will be surrounded and covered by
concrete.

I have attached several documents, some in support of our proposal and others you had
previously requested from ARS. Below is a2 summary of all documents attached.

Attachment | Title

A Revised Final In-situ Soil Characterization Report, Fruitvale [ntermodal Station,
CDM, May 30, 2000
B Soil Management Plan, BART SFO Extension, CDM, August 5, 1998

0 Diagram of Proposed Soil Reuse Area




D BART Grading Plans with Cross-sections

E Geotechnical Feasibility Investigation Report, Partkh Consultants, July 1997

BART expects to award a construction contract for this work by October of this year. Work
would probably begin in November. BART requests your approval of our praposed activities at
this site.

If you have any questions, please do not hesitate to contact mg at (650) 639-8439.

Singerely,

Gary C. fensen/REA
Senior Engineer
System Safety Department

cc: J. Layton
J. Ordway (w/o attachments)
R. Engle (w/o attachments)
R. Rattray (w/o attachments)
M. Gray, CDM (w/o attachments)




ATTACHMENT A

REVISED FINAL IN-SITU SOIL CHARACTERIZATION REPORT, FRUITVALE
INTERMODAL STATION



CDM

consuiting
enginesning
construction
operations

Camp Dresser & McKee Inc.

Cne Walnut Creek Center

100 Pringle Avenue, Suite 300

Walnut Creek, California 84596

Tel: 925 933-2900 Fax:925933-4174

May 30, 2000

Mr. Gary Jensen

GES Project Director

Bay Area Rapid Transit District
979 Broadway

Millbrae, California 94030

Subject:  Revised Final In-Situ Soil Characterization Report

Fruitvale Station Intermodal Station

BART General Environmental Services Agreement No. 78210

CDM Project No.:  8245-28614-WD21

Dear Mr. Jensen:

Camp Dresser & McKee Inc. (CDM) presents this revised final letter report to summarize
the results of the in-situ soil characterization performed within the former Union Pacific
Railroad (UPRR) Corridor (site). This report updates and supercedes CDM's final in-situ
soil characterization report dated April 25, 2000. The site is located adjacent to the San
Francisco Bay Area Rapid Transit District (BART) Fruitvale Station (see Figure 1, Site
Location Map). Planned improvement activities at the site include construction of an
intermodal transit facility, and an at grade and an elevated parking structure for BART
patrons. As part of the construction, surficial soil will be removed to an approximate
depth of 2 feet below ground surface (bgs) across the site between Fruitvale Avenue and
37th Street, and thirteen sets of foundation piers will be constructed between Fruitvale

Avenue and 334 Street,

To support BART’s construction efforts, soil sampling was performed to define areas of
impacted soil from the ground surface to a depth of 2 feet bgs for waste disposal
purposes, and to identify areas of impacted soils from a depth of 2 to 5 feet bgs that may
remain in-place following construction. This work was designed to minimize the volume
of impacted soil requiring special handling prior to and during construction and to
characterize the extent of potentially impacted soils that will remain in place following

grading and construction. In addition, soil
disposal designation and volumetric estimates -
were determined for each area of impacted soil.
The scope of this work was presented in Camp
Dresser & McKee Inc.’s (CDM’s) proposal to
BART, dated March 22, 2000.

Project-Specific Action Levels

Areas of impact were identified by comparing
soil analytical results against the project-specific
action levels. These levels are presented in Table
1, Project-Specific Action Levels.

Table 1
Project-Specific Action Levels
BART Fruitvale Station
Project-Specific

Analyte Action Level
VOCs, SVOCs EPA Residential PRGs
Metals Ten times STLC
Arsenic 19 mg/kg
TEPH 300 mg/kg
NOTES:

VOCs - Volatile Organic Compounds

SVOCs - Semi-Volatile Organic Compounds
STLC - Soluble Threshold Limit Concentration
TEPH - Total Extractable Petraleurn Hydrocarbons
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Except for arsenic, ten times the soluble limit threshold concentration (STLC) was used as
an action level for metals because it is more stringent than EPA residential PRGs for
metals. The project-specific action level for arsenic was established at 19 milligrams per -
kilogram (mg/kg) based upon personal communication with Ms. Barbara Cook of the
DTSC (CH2MHIll/DMJM and CDM, 1997). According to Ms. Cook, background arsenic
concentrations for the San Francisco Bay Area are typically 10 to 20 mg/kg. Because total
extractable petroleum hydrocarbon (TEPH) has not been assigned an EPA preliminary
remediation goal (PRG), the site-specific action level for TEPH was established at 300
mg/kg.

Soil Sample Collection

The rationale and methodology for the soil sample collection was presented in CDM's
Field Sampling Workplan, dated March 28, 2000 (CDM, 2000). On March 30, 2000, a
Geoprobe drill rig was used to collect discrete soil samples at the required depth.

In accordance with local Class 11 landfill acceptance criteria for lead-impacted soils, one
four-point composite sample was collected for every 750 cubic yards of excavated soil.
Based on an estimated total excavated soil volume of approximately 8,400 cubic yards
(1,470 feet long x 60 feet wide x 2 feet deep x 1.3 soil bulking factor), the site was divided
into 12 sample groups (areas A through L). Based upon site maps provided by BART, the
initial soil volume estimates have been reduced. As a result, each sample group
represents approximately 690 cubic yards of soil, except for sample groups G and L which
represent approximately 530 and 260 cubic yards of excavated soil, respectively.

In addition to the four-point composite samples, two discrete samples were collected at a
depth of 3-feet bgs from each sample group and four discrete samples were collected at
depths of 4- and 5-feet bgs from sample groups A and B only. A total of 80 discrete '
samples were collected at the site (see Figures 2a and 2b — Area of Impact Map).

At each sample location, undisturbed samples were collected by hydraulically pushing a
pre-cleaned core barrel equipped with a 2-inch diameter polyvinyl chloride liner into the
subsurface. Following retrieval of the core barrel, the liner was cut at the desired sample
interval, capped on both ends with Teflon patches and plastic end caps and were secured
with duct tape. Each sample was properly labeled with the sample ID (sample group-
depth), date, time, site name, and sampler’s initials. All samples were stored in a cooler
chilled with ice and maintained under chain-of-custody pending submittal to the
laboratory.
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Soil Sample Analyses

On March 30, 2000, all samples were submitted to Chromalab and selected samples were
analyzed for the following:

Analytes EPA Method
Volatile organic compounds (VOCs) 8260
Semi-volatile organic compounds (SVOCs) 8270

TEPH as motor oil and diesel 8025M
TEPH as gas 8015

CAM 17 metals 6010B/7471

Samples collected from exploration points B1/B2 and I1/12 at depths from 0.5 to 1.5 feet
were composited by the laboratory into two four-point composite samples (B1-0.5-1.5, B2-
0.5-1.5 and 11-0.5-1.5, 12-0.5-1.5) and analyzed for the constituents presented above. Based
on the results of these two four-point composite samples, arsenic and lead were detected
at concentrations greater than the project-specific action levels. Therefore, only total
arsenic and lead were analyzed for the remaining ten sample groups.

To facilitate waste characterization, the methodology described below was employed. If a
sample contained a constituent concentration greater than 10 times the soluble threshold
limit concentration (STLC), the sample was analyzed for that constituent using STLC
analysis. If the sample exceeded a concentration of 5 milligrams/liter (mg/1) using STLC
analysis, the sample was analyzed using toxicity characteristic leaching procedure (TCLP)
for the constituent of concern. Soil analytical results from the samples collected during
this investigation are summarized in Attachment 1.

Identification of Areas of Impact and Waste Classification

Based upon soil analytical results, areas of impact were identified according to the
following criteria and assumptions:

m  Sample groups with soil concentrations less the project-specific action levels are
considered non-impacted and are designated as non-hazardous.

m  Sample groups with soil concentrations greater than the project-specific action levels
are considered impacted and are designated as either Non-RCRA (California
hazardous) or RCRA Hazardous Waste.

m  Impacted soils identified from composite samples extend to the width of the UPRR
Corridor, to a depth of 2 feet bgs, and to the midpoint of the adjacent sample group.

= Impacted soils identified from discrete samples extend to the lateral and vertical
midpoint from the sample with constituent concentrations greater than the project-
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specific action levels to the sample with constituent concentrations less than the
project-specific action levels, to the midpoint of the adjacent sample group.

Presented below is a discussion of the analytical results for each Area of Impact. Of the
twelve sample groups, only three groups A, E, and F are designated as non-hazardous.
The analytical results are presented in Attachment 1 and the waste category designation of
the Areas of Impact is shown on Figures 2a and 2b in Attachment 2.

Sample Group A

The four-point composite analytical results from this sample group did not indicate
elevated concentrations of arsenic or lead. Soil associated with this sample group are
characterized as Non-Hazardous Waste.

The discrete analytical results did not indicate elevated concentrations of arsenic or lead.

Sample Group B
The four-point composite analytical results from this sample group indicated elevated
concentrations of arsenic and lead. In addition, the STLC for arsenic was exceeded. The

TCLP result for arsenic was non-detect. Soil associated with this sample group are
characterized as Non-RCRA Hazardous Waste.

The discrete analytical results indicated elevated arsenic concentrations from sample B2-3,
however the STLC for arsenic from this sample was not exceeded. The elevated arsenic
concentrations are located within Area B and extend from the midpoint of exploration
points B1 and B2 and across the southern half of the alignment, and from 2 feet to 3.5 feet
bgs.

Sample Group C

The four-point composite analytical results from this sample group indicated elevated
concentrations of arsenic. In addition, the STLC for arsenic was exceeded. The TCLP.
result for arsenic was non-detect. Soil associated with this sample group are characterized
as Non-RCRA Hazardous Waste.

The discrete analytical results did not indicate elevated concentrations of arsenic.

Sample Group D

The four-point composite analytical results from this sample group indicated elevated
concentrations of arsenic and lead. In addition, the STLC for arsenic and lead was
exceeded. The TCLP results for arsenic and lead were non-detect. Soil associated with this
sample group are characterized as Non-RCRA IHazardous Waste.

The discrete analytical results indicated elevated arsenic concentrations from sample D2-3.
The elevated arsenic concentrations are located within Area D and extend from the
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midpoint of exploration points D1 and D2 across the southern half of the alignment.
Additional samples are required to identify the depth of arsenic impact at this location.

Sample Group E

The four-point composite analytical results from this sample group did not indicate
elevated concentrations of arsenic or lead. Soil associated with this sample group are
characterized as Non-Hazardous Waste.

The discrete analytical results indicated elevated concentrations of arsenic and lead from
sample E1-3. The elevated arsenic and lead concentrations are located within Area E and
extend from the midpoint of exploration points E1 and E2 across the northern half of the
alignment. Additional samples are required to identify the depth of arsenic and lead
impact at this location.

Sample Group F
The four-point composite analytical results from this sample group did not indicate

elevated concentrations of arsenic or lead. Soil associated with this sample group are
characterized as Non-Hazardous Waste.

The discrete analytical results indicated elevated concentrations of lead from sample F1-3.
The elevated lead concentrations are located within Area F and extend from the midpoint
of exploration points F1 and F2 across the northern half of the alignment. Additional
samples are required to identify the depth of lead impact at this location.

Sample Group G

The four-point composite analytical results from this sample group indicated elevated
concentrations of arsenic and lead. In addition, the STLC for arsenic was exceeded. The
TCLP result for arsenic was non-detect. Soil associated with this sample group are
characterized as Non-RCRA Hazardous Waste.

The discrete analytical results did not indicate elevated concentrations of arsenic or lead.

Sample Group H

The four-point composite analytical results from this sample group indicated elevated
concentrations of arsenic. In addition, the STLC for arsenic was exceeded. The TCLP
result for arsenic did not exceed Federal waste criteria. Soil associated with this sample
group are characterized as Non-RCRA Hazardous Waste.

The discrete analytical results did not indicate elevated concentrations of arsenic or lead.
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Sample Group I

The four-point composite analytical results from this sample group indicated elevated
concentrations of arsenic and lead. In addition, the STLC for arsenic was exceeded. The
TCLP result for arsenic was non-detect. Soil associated with this sample group are
characterized as Non-RCRA Hazardous Waste.

The discrete analytical resulfs did not indicate elevated concentrations of arsenic or lead.

Sample Group ]

The four-point composite analytical results from this sample group indicated elevated
concentrations of arsenic and lead. In addition, the STLC results for arsenic and lead were
exceeded. TCLP results for arsenic and lead were non-detect. Soil associated with thlS
sample group are characterized as Non-RCRA Hazardous Waste.

The discrete analytical results did not indicate elevated concentrations of arsenic or lead.

Sample Group K

The four-point composite analytical results from this sample group indicated elevated
concentrations of arsenic and lead. In addition, the STLC results for arsenic and lead were
exceeded. The TCLP results for arsenic and lead were non-detect. Soil associated with this
sample group are characterized as Non-RCRA Hazardous Waste.

The discrete analytical results did not indicate elevated concentrations of arsenic or lead.

Sample Group L

The four-point composite analytical results from this sample group indicated elevated
concentrations of arsenic and lead. In addition, the STLC for lead was exceeded. The
TCLP result for lead was non-detect. Soil associated with this sample group are
characterized as Non-RCRA Hazardous Waste.

The discrete analytical results indicated elevated arsenic concentrations from sample L1-3.
The elevated arsenic concentrations are located within Area L and extend from the
midpoint of exploration points L1 and L2 across the northern half of the alignment.
Additional samples are required to identify the depth of arsenic impact at this location.
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If you have any questions or require additional information regarding this report, please
do not hesitate to call us at (925) 933-2900.

Very truly yours,
CAMP DRESSER & McKEE INC.

Michael G. Gray, R.G., CF& : Charles B. O’Neill, R.G.
Work Directive Manag#is) ' \ Task Manager

Attachments

WO0/8245/052.d0G it -f;l-‘i,-‘y
S OF CALIFS,
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Attachment 1
Soil Analytical Results



Attachment 1
Summary of Selected Scil Analytical Results
BART Fruitvale Station

TOTAL
EXTRACTABLE -
PETROLEUM CAM 17 METALS (ICP) SOLU%TEL“(’:’;ETALS SOLU?T'E"L“;)ETALS
HYGROCARBONS
(EPA BO15M) 5 = & 5
= 4 5' z =4 = g % g = o § 4 g o % g x Q c
SAMPLE INFORMATION 218 |ls12|g| 22|22 |s|s|2|E8 |12z |53 8| ¢ |3 & 2 & 2
s le (5| |g|3 |E[8|e[8 |sa|[ |52 ]|a[8[8" |&] ¢ . g e
g = £ i o & 5 = 2 & = > = & &
PROJECT-SPECIFIC ACTION LEVEL (mg/kgi| 300 | 300 | 500 | 160 | 19 | 1000 | 7.5 | 10 | 50 | 800 | 250 | 50 [3500] 200 | 10 | 50 | 70 | 240 | 2500 | 2 5 5 5 5
DETECTION LiMIT (mgikgil 1 1 50 D 1 1 05 | 05 | 1 1 1 1 1 [ 2 1 1 1 1 0.05 05 05 0.5 05
EXPLORATION SAMPLE RESULTS (mgfkg) RESULTS (mg/L) RESULTS {mg/L)
POINTS SAMPLE ID DATE
AT & A2 A1-0.5-1.5 A2-05-15 3/30/2000 - - - - 22 - - = = - - [ 28 [ - = — - - . e = ND | = =
A1 A1-3 3/30/2000 = = = - | 44 - - - = - - | 7.9 - | = | - = ~ A
2 AZ-3 3/30/2000 - " - = a5 | = - | = = - = | 5 [ = ™ = - - - - =i I =
1&B2 B1-05-1.5, B2-05-1.5 3/30/2000 | ND | 69 | 54 | NC 190 | ND | ND | 43 | 81 39 ND | 50 | ND | ND | ND | 33 | 160 | 0.16 1 3.9 ND =
B1-3 3/30/2000 - - - = - = = - | 7.6 1= - H S - = o = = 3
Bi-4 3/30/2000 | - - - ) - - ¥ ry - 45 | - = - - = -
B1-5 | 33072000 - - | = - - - e - ~ | a4 = = = = e = g It
|B2-3 | 3r30/2000 - = - - p - = = = | 5.8 - o a1 = = 2.4 =)
B2-4 3/30/2000 = - - - - - - - - 8 = - - - = = = .
B2-5 3/30/2000 w - - - = = - - = | BB+ = | = | = - = - e = —
C1-05-15, C2-05-1.5 3/30/2000 i " - P - = = - | 29 | = | = = - - - . 5.1 = ND -
Cia N N 3a02000 | - | -~ - = = = - - =1l - - - - = - =
C2-3 3/30/2000 - - = - = - = w1 - - = T =J=—fF = = = = e ||
D1-0.5-1.5, 02-05-1.5 3/30/2000 - - - = = - - NEE - - | = - = 6.8 6.5 ND ND
513 i ~ 3/30/2000 = S - - | - 1T =181 ] = - - == 3 e "
D23 3/30/2000 - o - - w | = | = F = A = | = = 5 - _—e s
E1-0.5-15 E2-0515 3/30r2000 | - - | = - o = - = | = | = 18 1.8 - .
ET-3 amoooe | - | - | = | = = = - - = = - - - = — = =
=] 3/30/2000 e = = = | = at = | =761 =} = | = = | = = = [ - o)
F1-051.5 F2-0515 3/30/2000 - - - - e - - - - - - = = - ~ 49 - =
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G1 G1-3 3/30/2000 = - | = - 20| = - -+ + - - 22 - = = = - = " = = - = =
G2 G2-3 3/30/2000 - - - a5 ~=[F = 7 = Rl I [ - = - o = - =g L - = =
Hi & H2 H1-0.5-1.5 H2-05-1.5 3/30/2G00 - - - - BN - - - - | = | = | 38 w - - - - - - - 7.1 - 062 -
H1 H1-3 N 3/30/2000 = = 17 3 - = i == =E e == i = u i = —
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1 & 12 11-0.5-15, 12-06-15 3/30/2000 | ND | 15 | 110 | ND 230 | ND |052| 48 | 89 | 72 G 55 | 71 | ND | ND | ND | 28 | 200 |0.13| 6.8 46 ND —
1 T Y30/2000 = - | = T 10 = = - | = - [ = 8.3 ~ = = - = ia = e e = - i
5 12-3 3/30/2000 it =i it 25 5 - 7, w B = e = = =71 T = = - - o = = T
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Motes:

Samples B1-0.5-1.5, B240,5-1.5 and 11-0.5-1.5, 12-0.5-1.5 were non-detec! for SVOCs by EFA Method 82704

Samples 81-0.5-1.5, B2-0.5-1.5 and 11-0.5-1.5, 12-0.5-1.5 were non-detect for VOTs by EPA Mathod 82604

ND = Not Detacled

madky = milligrams ped kilogram

mgyl = milllgrams per st

= Not Anatyzod

Sample results In shaded celis indicate constiluen! raponted at concentralion greater than fan limas the Soluble Threanald Limit Concentration
Sampole results 0 bold te=t indicate constituent reported at concentration greater than thie Soluble Threshold Limi Concantration

frustyale. xis S30/2000
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Cal/EPA

Pete Wilson

August 24, 1998  Governor

Mzr. Gary Jensen

San Francisco Bay Senior Engineer, System Safety Department

Regional Water
Quality Control
Board

1515 Clay Street
Suite 1400

Oakland, CA 94612
(510) 622-2300

FAX (5100 622-2464

'D‘ Recycled Paper
=)

Bay Area Rapid Transit (BART) District
Main Office

800 Madison St./P.O. Box 12688
Oakland, CA 94604-2688

Re:  Soil Management Plan, BART SFO Extension

Dear Mr. Jensen:

Please be advised that Board staff has reviewed and approved the proposed Soil
Management Plan dated August 5, 1998, prepared by Camp Dresser & McKee, on behalf
of San Francisco Bay Area Rapid Transit District (BART), for the San Francisco
International Airport (SFO) extension project.

If you have any questions concerning this matter, please contact Randy Lee of my staff at
(510) 622-2375.

Sincerely,

LORETTA K. BARSAMIAN
Executive Officer

PHEN I. MORSE, Chief
Toxic Cleanup Division

ce: Ms. Denise Tsuji
Cal/EPA
Department of Toxic Substances Control
700 Heinz Avenue, Suite 200
Berkeley, CA 94710-2737

Mr. Michael Gray, Project Manager
Camp Dresser & McKee Inc.

One Walnut Creek Center

100 Pringle Avenue, Suite 300
Walnut Creek, CA 94596

Our mission ix [o preserve ond enhance the quality of Cedifornia’s waver resources, and
ensure their proper allocation and efficient e jor the beaefit of present and future generarions.



CDM Camp Dresser & McKee Inc.

consuling | One Walnut Creek Center
engineening | 100 Pringle Avenue, Suite 300
construction | \Wainut Creek, California 94596
operations | o) 510933-2900 Fax:510933-4174

August 5, 1998

Mr. Randy Lee

Associate Water Resource Control Engineer
San Francisco Bay

Regional Water Quality Control Board

1515 Clay Street, Suite 700

Qakland, CA 94612

Subject  Soil Management Plan

San Francisco Bay Area Rapid Transit District (BART)

San Francisco International Airport (SFO) Extension

CDM Project Number: 8245-24097-REUSE PLAN
Dear Mr. Lee:
On behalf of BART, Camp Dresser & McKee Inc. (CDM) is pleased to submit one copy
of the Soil Management Plan for the SFO Extension. This document presents a brief
project background, identifies the locations, magnitude, and type of soil constituents
above project-specific action levels; identifies impacted areas requiring soil excavation
and areas requiring fill placement; and proposes guidelines for reuse of impacted soils

within the project.

If you have any questions regarding this document, please call Mr. Gary Jensen, BART,
at 650-689-8439, or Mr. Michael Gray, CDM, at 925-933-2900.

Very truly yours,
CAMP DRESSER & McKEE INC.

WM //”J '/ﬂ/’ﬂy

Michael G. Gray, R.G., CE.G.
Project Manager

attachment

cc: Gary Jensen, BART

W98/8245/071




Memorandum

To: Regional Water Quality Control Board, San Francisco Bay Region

From: Gary Jensen
Bay Area Rapid Transit District

Date: August 5, 1998

Subject: Soil Management Plan
BART SFQ Extension

This memorandum presents a plan for management and reuse of soil that will be excavated
during the construction of the Bay Area Rapid Transit District {BART) San Francisco
International Airport (SFO) Extension. Based upon extensive soil sample data, soils with
contaminant concentrations greater than project-specific action levels (impacted soils) have been
identified within specific areas of the BART SFO Extension right-of-way. To minimize
construction costs and soil disposal costs, BART proposes to reuse impacted soils as structural
£ill to the extent such soils satisfy the reuse criteria presented in this plan.

This plan presents a brief project background; identifies the locations, magnitude, and type of
soil constituents above project-specific action levels; identifies impacted areas requiring soil
excavation and areas requiring fill placement; and establishes guidelines for reuse of impacted
soils. The purpaose of the soil reuse plan is to minimize construction costs while ensuring the
protection of worker health and safety, public health, and the environment. To meet these
goals, soil reuse criteria, engineering controls, and institutional controls will be implemented.

Background ,

The BART SFO Extension project is located in San Mateo County, California, and includes
portions of the town of Colma and the cities of South San Francisco, San Bruno, Millbrae, and
Burlingame (see Figure 1, Site Location Map). The project will consist of a 7.5 mile rail extension
from the existing Colma station to Millbrae, with stations in South San Francisco, San Bruno,
Millbrae and at the San Francisco International Airport (see Figure 2, Site Map). The rail
extension from the existing Colma station to Sylvan Avenue in San Bruno and from Center
Street in Millbrae to near the Millbrae Station will be constructed underground while the
remainder of the extension will be constructed aboveground.

The underground portion of the project will be constructed using a cut and cover technique.
This construction method consists of excavation and shoring of a trench, installation of a cast-in-
place rail box, and backfilling (covering) the rail box with fill soil. Fill soils will also be used to
create finish grades at the proposed train stations. Based upon project specifications,
approximately 1.8 million cubic yards of soil will be excavated and approximately 0.7 million
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cubsic yards of soil will be reused on the project as fill and the balance will be exported off-site.
Construction of the SFO Extension project is scheduled to commence in July 1998 and extend
through January 2001. Because BART anticipated encountering impacted soils during
construction, several studies have been conducted by BART to identify impacted areas prior to
the start of construction.

Areas of Impacted Soil

To assist BART in the identification of soil impact along the SFO Extension, Camp Dresser &
McKee Inc., (CDM) and CH2MHILL/DMJM collected soil samples along the entire length of the
alignment. Tabulated soil analytical results exceeding project-specific action levels are
presented in Appendix A - Phase II Soil Analytical Results Exceeding Action Levels. Areas of
impacted soils and groundwater were delineated on maps and are presented in Appendix B -
Areas of Identified Impact. Generalized areas of identified impact within the alignment are
presented on Figures 3a and 3b, Areas of Identified Impact.

Project-specific action levels used for identification of impacted soils are presented in Table 1,
Project-Specific Action Levels.

Table 1
Project-Specific Action Levels
BART SFO Extension
Analyte Project-Specific Action Level

VOCs, SVOCs, MTBE EPA Residential PRGs
Metals Ten times STLC
Arsenic 19 mg/kg
TEPH 100 mg/kg

VOCs - Volatile Organic Compounds

SVOCs - Semi-Volatile Organic Compounds
MTBEE - Methyl Tartiary Butyi Ether

STLC - Soluble Threshold Limit Concentration
TEPH - Total Extractable Petroteum Hydrocarbons

Except for arsenic, ten times the soluble limit threshold concentration (STLC) was used as an
action level for metals because it is more stringent than EPA residential PRGs for metals. The
project-specific action level for arsenic was established at 19 milligrams per kilogram {mg/kg)
based upon personal communication with Ms. Barbara Cock of the DTSC. According to Ms.
Cook, background arsenic concentrations for the San Francisco Bay Area are typically 10 to 20
mg/kg. Because TEPH has not been assigned an EPA PRG, the action level for TEPH was
established at 100 mg/kg. Soils with constituent concentrations below these action levels will be
released by BART to the Contractor for on- or off-site reuse. Soils with constituent
concentrations above the project-specific action levels will be excavated and managed in
accordance with the guidelines presented in this document.
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Using project-specific action levels, localized areas of metals (predominately arsenic and lead),
petroleum hydrocarbons, and SVOC impacted soils were identified from the northern end of the
alignment to approximately Hickey Blvd. (see Figure 3a). In the central portion of the alignment
immediately north of Hickey Blvd. to approximately Interstate 380, three continuous areas of
arsenic, lead, and SVOC impacted soil were identified. From Interstate 380 to the southern end
of the alignment, several localized areas of arsenic, lead, and SVOC impacted soil were
identified (see Figure 3b). Throughout the alignment, impacted soil was found to extend to an
approximate depth of two feet below ground surface. Detailed maps depicting areas of impact
are presented in Appendix B - Areas of Identified Impact.

Based upon existing soil analytical data, CDM estimates that approximately 75,000 cubic yards
of impacted soil will be excavated during construction of the line and trackwork. In addition to
excavation of impacted soil, approximately 1.725 million cubic yards of non-impacted soil will
also be excavated. However, these volume estimates are subject to change based upon soil
analytical results from the Phase IIl Hazardous Material Investigation.

The purpose of the Phase Il Hazardous Materials Investigation is to better define limits of
identified impacted areas by collection and analysis of additional soil samples. The Phase III
Hazardous Materials Investigation consists of hand-augering over 300 exploration points and
the conduct of more than 1,200 analyses. Throughout most of the alignment, soil borings will be
oriented in two rows at intervals of 150 feet located approximately 15 feet inside of the
alignment boundaries. To better define locations impacted by petroleum hydrocarbons, four
exploration points will be located along two rows within 50 feet of the exploration point(s)
where petroleum hydrocarbons were identified during the Phase Il Hazardous Materials
Investigation. Three samples will be collected from each boring which will be advanced to a
depth of four feet. Samples will be analyzed for constituents identified during the Phase II
Hazardous Materials Investigation.

Discovery Of Unknown Impact

If during excavation, previously unidentified impacted soil is encountered (based upon
observations during excavation) that poses a potential threat to worker health and safety or the
environment, construction in the immediate vicinity of the soil contamination will be suspended
until the type and extent of the potential hazard can be identified. Site control measures will be
implemented to minimize exposure to hazardous substances and the San Mateo County
Department of Health Services will be notified. Constituent characterization activities will be
conducted in accordance with 29 CFR 1910.120, OSHA Standards for Construction Work, and 8
CCR 5192, Hazardous Waste Operations and Emergency Response. After characterization,
mitigation measures including soil excavation will resume.

Soil Reuse Strategy

“BART intends to use in-place soil analytical results from the Phase II and Phase Il Hazardous
Materials Investigations to classify soils in accordance with the reuse criteria specified below. If
in-place soil analytical results indicate that the soil is suitable for reuse, the soils will be
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excavated and transported to the reuse area. As an exception procedure or in areas where the
amount of soil analytical data is insufficient to classify the soil for reuse or disposal, BART will
excavate, stockpile, and characterize soils to determine reuse or disposal criteria. Non-impacted
soils will be excavated and reused onsite, or transported to a soil broker. Whenyfill soil is
required, it will be }qupplied to BART by the soil broker or taken from project excavations.

Assuming an average impacted soil removal depth of two feet and an alignment width of 90
feet, BART will rely upon eight discrete in-place sampling points for every 1,000 cubic yards of
impacted soil to be excavated and reused. If excavation of impacted soil extends to a depth of
four feet, BART will rely upon twelve discrete in-place sampling points for every 2,000 cubic
yards of soil. :

When soil is to be characterized ex-situ, BART will collect one four-point composite sample for
every 500 cubic yards excavated of soil. Soil stockpile sampling procedures are presented in
Appendix C - Soil Stockpile Sampling Plan.

Using a strategy of in-place soil characterization and transferring non-impacted soil to a broker,
BART will be able to minimize the amount of soil handling (transportation and stockpiling) at
the project site while facilitating the construction schedule and minimizing visual impacts to the
community. Due to the configuration of the SFO Extension, the majority of reusable soil will be
placed between the existing Colma station and Sylvan Avenue in San Bruno. BART does not

intend to reuse any soils which classify as California hazardous wastes -+ o 7a. 2~ f~47 2 7700 00
- /—A—"/‘ 7 12 per

-

Soil Transportation Plan

After excavation, impacted soils will be transported by BART’s Contractor in accordance with
the BART’s construction Contract Specifications - Section 01163 (Appendix D). Soil
transportation will primarily occur on public roads using designated truck routes and avoiding
residential areas where possible in accordance with the certified project environmental impact
report. A detailed soil transportation plan will be prepared under a separate cover.

Soil Staging Area |

One staging area, located at the planned South San Francisco station, will be used to stockpile
unclassified or impacted soil excavated as part of the SFO Extension project (see Figure 2, Site
Map). To protect the public from contact with the stockpiled soils, temporary fencing will be
constructed around the perimeter of the staging area. Impacted soil stockpiles will be managed
by the contractor in accordance with the specifications presented in the Contract Specifications -
Section 01162 (Appendix D). BART has modified Section 3.04 Article B of these specifications
such that only saturated soils will be required to be placed on high density polyethylene
sheeting. Non-saturated soils will be placed on a gravel base, or equivalent material.
Abbreviated details regarding soil stockpile management are presented below.
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Impacted soil will be placed in piles not to exceed 500 cubic yards, and will not remain on-site
for more than 60 days. Unsaturated soils will be placed on 1-foot of gravel baserock, or
equivalent materials. Saturated soil will be placed on 40-mil high density polyethylene
sheeting. All soil stockpiles will be covered to minimize wind-blown dust or infiltration of rain
water. During the rainy season, berms will be constructed around each stockpile to prevent
infiltration or exfiltration of water. Each stockpile will be clearly labeled.

To prevent mixing of non-impacted soil with impacted soil, the excavation contractor will
implement a soil tracking system to track all impacted soil between collection, excavation,
stockpiling, and final disposition. The tracking system shall include identification of the source
of the material, staging location, and stockpile identification. If soil is deemed unsuitable for
reuse because of its physical characteristics (i.e., contains excess debris or organic material),
composite soil samples will be collected to assess disposal criteria. Soil reuse criteria is
presented below.

Soil Reuse Criteria

Soil reuse will be based on its suitability for use as structural fill and upon constituent
concentrations from in-place or ex-situ analytical results (see Figure 4, Soil Management Flow
Chart). Four soil reuse categories have been established. Each category is presented in Table 2,
Soil Reuse Criteria. Reuse criteria are based upon a project site arsenic background
concentration of 19 mg/kg, USEPA residential and industrial PRGs, site cleanup requirements
for arsenic established for the Upland Operable Unit, located at 1390 Bay Road, East Palo Alto,
San Mateo County (RWQCB, 1992), and upon site cleanup requirements for total polynuclear
aromatic hydrocarbons (PNAs) established for the property at the San Francisco International
Airport, San Mateo County, (RWQCB, 1995).
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Table 2
Soil Reuse Criteria
Reuse Reuse Criteria Reuse Restrictions/Engineering
Category Controls
Unrestricted | Constituents < EPA residential PRGs, and None
Reuse Arsenic < 19 mg/kg, and
TEPH s 100 mg/kg
Restricted Constituents < EPA industrial PRGs, and Soil placed minimum of 5 feet above highest
Reuse | 19 mg/kg < Arsenic s 70 mg/kg, and measured groundwater elevation and,
TEPH < 1,000 mg/kg Minimum two feet unrestricted reuse soil cover
or,
Minimum three inches asphalt cover, and
Grade site to minimize ponding of water
Restricted Constituents < EPA industrial PRGs, and Soil placed minimum of 5 feel above highest
Reuse Il 70 mg/kg < Arsenic s 500 mg/kg, and measured groundwater elevation and,
EPA industrial PRGs « Total PNAs < 12 mg/kg, | Minimum two feet unrestricled reuse soil cover
and or,
TEPH < 1,000 mg/kg Minimum three inches asphalt cover, and
Grade site to minimize ponding of water, and
tmplement deed restrictions, and
PNA impacted soils reused only at the planned
South San Francisco station
No Reuse Constituents > EPA industrial PRGs, or Soil will be removed from project site and
Arsenic > 500 mg/kg, or transported to an appropriate waste disposal
Total PNAs > 12 mg/kg, or ) facility.
TEPH » 1,000 mg/kg, or California Hazardous
Waste

Assessment of Arsenic Cleanup Standards

To assess applicability and accuracy of cleanup standards established for arsenic at the Upland
Operable Unit (RWQCB, 1992) to the BART SFO Extension, BART conducted a review of the
risk assessment used to document calculation of health-based goals (HBGs) for arsenic in soil at
the Upland Operable Unit. This review identified three findings pertaining to soil exposure
assumptions and toxicity criteria for arsenic. A detailed discussion regarding the assumptions
used in the risk assessment is presented in Appendix E - Health-Based Goals for Arsenic in Soil.
The three findings are summarized below.

m A oral cancer slope factor for arsenic of 1.8 mg/kg/d-1 was used in PRC’s report.
Currently, the cancer slope factor recommended by EPA and commonly used to assess
oral exposure to arsenic is 1.5 mg/kg/d-1 (EPA 1998).

® The reference dose (RfD) for oral exposure to arsenic currently found on the Integrated
Risk Information System (IRIS) (EPA 1998) is 3E-04. The RfD used by PRC is 1E-03.
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®  Recent data on uptake of arsenic from soil indicate that absorption is significantly
reduced from that observed for inorganic arsenic dissolved in water. Because the basis -
for arsenic toxicity criteria is exposure of large Taiwanese populations to dissolved
arsenic in well water, significantly lower bioavailability from soil should be considered
in calculation of risks and HBGs. Based on recent data on absorption of arsenic from
several different soils and several test species, EPA Region VIII has determined that an
absorption factor of 0.5 can be used in assessing oral exposure to arsenic in soil in the
absence of site specific data.

Based upon these findings, HBGs for arsenic-impacted soil can be somewhat higher than those
recommended in the risk assessment for the Upland Operable Unit. However, to ensure
sufficient protection of worker health and safety, public health, and the environment, BART
proposes to use the more conservative (lower arsenic soil concentrations listed in Table 2)
presented in the Upland Operable Unit risk assessment.

Assessment of PNA Cleanup Standards

To assess applicability and accuracy of cleanup requirements established for total PNAs at the
San Francisco International Airport, BART reviewed the RWQCBs site cleanup requirements -
established for this site with respect to reuse of soil with PNA concentrations greater than
industrial PRGs at BART’s planned South San Francisco station. A detailed discussion
regarding the assumptions used in the risk assessment is presented in Appendix F - Health-
Based Goals for Polynuclear Aromatics in Soil. This review identified the following;

8 The RWQCB document established five Remediation Management Zones (RMZs) for
distinguishing different soil and groundwater cleanup objectives appropriate to the risk
to water quality, public health, and the environment. Soil and groundwater cleanup
standards were then established for each RMZ based upon the risks identified within the
individual zone. The cleanup objectives for soil and groundwater were such that when
groundwater reaches the Bay, it is protective of the beneficial uses and does not pose a
significant risk to aquatic species or people using the Bay.

® The planned South San Francisco station can be classified as corresponding to Migration
Management Zone 2 (MM2). This zone is defined by the RWQCB as being a minimum
of 1,300 feet from any freshwater or saltwater surface water and 1,000 feet away from an
ecological protection zone. An ecological protection zone is a ecologically sensitive area
bordering a surface water. Total PNA cleanup requirements for MM2 are 12 mg /kg.

® HBGs based on the risk assessment for RWQCB Order No 95-136 are conservative and
will provide adequate protection for construction workers.

# The clean-up goal for protection of groundwater (12 mg/kg) appears to be very
conservative for contamination in the vadose zone. Groundwater is very unlikely to be
threatened by soils used as backfill when concentrations of PNAs are 12 mg /kg or less.
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The closest surface water to the planned South San Francisco station is the existing concrete-
lined Colma Creek channel located within the boundaries of the planned station. As part of
construction of the planned station, Colma Creek will be diverted into a cast in-place concrete
box with with an invert elevation of about 55 feet mean sea level (msl). Colma Creek discharges
to the Bay located approximately 3.5 miles from the planned station. BART plans to reuse
approximately 40,000 cubic yards of PNA-impacted soil in the southwest corner of the planned
South San Francisco station. Restricted Reuse II PNA impacted soil placement will extend north
and west to within 50 feet of the new Colma Creek, and will not be placed within 15 feet of
planned utility corridors.

Engineering Controls

To ensure future protection of public health and the environment, engineering controls will be
implemented in areas where Restricted Reuse I and Restricted Reuse II soils will be used.
Engineering controls are identified in Table 2 and are graphically presented on Figure 5.
Engineering controls will consist of soil or asphalt covers, site grading to maintain positive
drainage, and placement of Restricted Reuse I and 1I soils five feet above highest measured
groundwater. It is BARTS intent to sufficiently construct the engineering controls so as to
eliminate any programs to maintain the integrity of the soil or asphalt covers.

At the planned South San Francisco station, the existing ground surface elevation where Reuse
11 soils will be placed is approximately 70 feet msl. As planned, approximately 10 to 15 feet of
Reuse 1I soils will be placed on top of the existing grade. Based upon groundwater elevation
data, the Reuse II soils will be placed a2 minimum of 10 feet above the highest measured
groundwater and covered with asphalt for vehicle parking. In addition, Restricted Reuse I soils
will be placed between unrestricted reuse soils above the Colma Creek box. A plan view of the
South San Francisco station is presented on Figure 6, and a cross-section through the station site
is presented on Figure 7.

BART anticipates that surface water infiltration at this site will be restricted by the asphalt
parking areas and that contributions to groundwater from the existing Colma Creek will be
further restricted by construction of the planned creek box structure. Therefore, the separation
between groundwater and the Reuse II soil should maintained at a minimum of five feet. These
measures should reduce the potential for migration of PNAs through the soil toward any
surface water receptors. :

Institutional Controls

To ensure future protection of public health and the environment, deed restrictions will be
jmplemented in areas where Restricted Reuse II soils will be used. As required, deed
restrictions will be prepared by BART and subject to approval by the RWQCB.
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Soil Reuse Locations

The primary locations for placement of reusable soils will be along the top and sides of the
underground rail boxes from the northern end of the SFO Extension to Sylvan Avenue in San
Bruno, and at the planned South San Francisco station (see Figures 5, 6, 7, and Figure 8, Soil
Reuse Areas). Restricted Reuse II soils impacted with PNAs will only be reused at the South
San Francisco station, or equivalent areas meeting MM2 criteria at the South San Francisco
Station not illustrated on Figures 6 and 7. BART is evaluating additional areas {(e.g., parking lot
and roadway areas between South San Francisco Station and Mission Road) for reuse of
Restricted Reuse II soils impacted with PNAs. Soil will not be reused outside of the project site
boundaries. No reusable fill soil will be placed south of Sylvan Avenue in San Bruno. Due to
the presence of relatively shallow groundwater in the central and southern portion of the
alignment from South Spruce Avenue to the Millbrae Station, Restricted Reuse I and II soil will
only be used from the existing Colma station to South Spruce Avenue (see Figure 8).
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Appendix E
Health-Based Goals for Arsenic in Soil

Introduction

BART has prepared this review of the risk assessment memorandum prepared by PRC to Rose
Marie Caraway dated February 18, 1992 (Baseline Risk Estimation and Revision of Preliminary
Health-based Goals for Chemicals of Potential Concern in the Soils at the Upland Portion of the Rhone-
Poulenc Superfund Site), to evaluate assumptions used to calculate health-based goals (HGBs) for
arsenic in soil. This review indicates that the HBGs established in the risk assessment do not
reflect current guidance and science. The following table summarizes recommended final HBGs
for arsenic at the Rhone-Poulenc site based on current best risk assessment practice. Although
this review of the risk assesment indicates that the HBGs for arsenic in soil can be increased for
both residential and industrial scenarios, BART intends to use the more conservative HBGs
established for the Rhone-Poulenc Superfund Site at the BART SFO Extension project site.
Details of the review and revised calculations are presented below.

Table 1
Comparison of Original and Revised HBGs for Arsenic in Soil at the

Rhone-Poulenc Syperfypd Site

Exposure Scenario Original HBG Revised HBG Target Cancer Risk
Residential 70 mg/kg 160 mgfkg 1E-04
Commercial/industrial 500 mg/kg 760 ma/kg 1E-04

Reconstruction of PRC Calculations

PRC (1992) does not provide exposure parameters for their risk and HBG calculations explicitly.
However, PRC cites EPA (1991) as a source of standard exposure assumptions. These
assumptions were used to duplicate calculations summarized in PRC’s memorandum. The
results of these reconstructions are in Tables 2 through 5.

PRC’s HBGs could not be exactly reproduced. For example, the residential HBG for arsenic
based on cancer risk is 70 mg/kg in PRC’s memorandum and 66 mg /kg in the duplicate
calculations. This small difference is very likely due simply to rounding and may not indicate
an error in PRC’s calculations. The same is true for HBGs based on noncancer hazards where
PRC’s and the duplicate calculations for the HBG (500 mg /kg and 513 mg/kg, respectively)
differ only slightly.

HBGs for the commercial/industrial scenarios reported by PRC were also slightly different than
the duplicate calculations. Again, differences between HBGs can be explained on the basis of
rounding. For cancer risk, HBGs calculated by PRC and the duplicate calculations are 300
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mg/kg and 315 mg/kg, respectively. Analogous HBGs based on noncancer hazard are 2000
mg/kg and 2044 mg/kg.

Given the uncertainties in risk assessment, rounding to one significant figure is appropriate and
PRC probably used rounded figures when reporting HBGs in their memorandum. Therefore,
considering these assumptions, PRC’s calculations were accurately reproduced.

Updating HBGs for the Rhone-Poulenc Site

Three significant issues were identified related to exposure assumptions and toxicity criteria
used by PRC in its calculations.

Oral Cancer Slope Factor

A oral cancer slope factor for arsenic of 1.8 mg/kg/d™ was used in PRC’s report. Currently, the
cancer slope factor recommended by EPA and commonly used to assess oral exposure to arsenic
is 1.5 mg/kg/d (EPA 1998).

Oral Reference Dose

The reference dose (RfD) for oral exposure to arsenic currently found on the Integrated Risk
Information System (IRIS) (EPA 1998) is 3E-04. The RfD used by PRC is 1E-03.

Bioavailability of Arsenic in Soil

Recent data on uptake of arsenic from soil indicate that absorption is significantly reduced from
that observed for inorganic arsenic dissolved in water. Since the basis for arsenic toxicity criteria
is exposure of large Taiwanese populations to dissolved arsenic in well water, significantly
lower bioavailability from soil should be considered in calculation of risks and HBGs.

Results from several recent studies are summarized in Table 6. These results and others indicate
that the highest values for absorption of arsenic from soil do not exceed 50%. This conclusion is
supported by findings that absorption of soluble arsenic (Na,AsO,) added to soil and
adminstered to rabbits was generally below 50% and ranged as low as 21% (Griffin and Turck
1991). Based on these recent data on absorption of arsenic from several different soils and
several test species, EPA Region VIII has determined that an absorption factor of 0.5 can be used
in assessing oral exposure to arsenic in soil in the absence of site specific data. The weight of
evidence indicates significantly reduced absorption of arsenic from soils, and that, ata
minimum, an absorption factor of 0.5 should be used in calculating risks and HBGs.

Revised Calculations

Revised HBGs were calculated using the reconstructed spreadsheets (Tables 3 and 5) and
making the following changes to input parameters (Tables 2 and 4).

CDM Camp Dresser & McKee E-2
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Table 2
Revised Residential HBG Calculations for Arsenic’
HBG (Cancer| Target Risk| Oral Slope | Bioavailabllity of | Soll Ingestion| Exposure | Exposure Body Averaging
Risk) Factor Soluble As in Soil Rate Frequency | Duration Weight Time
(ma/kg) (mg/kg/d)-1 (mg/d) (dy) (y) (kg) (d)
161 1.0E-04 1.5 0.5 120 350 30 59 25550
HBG Target Hl | Reference | Bioavailablility of | Soil Ingestion| Exposure | Exposure Body Averaging
(Noncancer Dose Soluble As In Soil Rate Frequency | Duration Weight Time
Hazard)
(ma/kg) _(mg/kg/d) {mg/d) (dy) ) (ka) {d}
308 1.0 0.0003 0.5 120 350 30 59 10950
Table 3
Original Residential HBG Calculations for Arsenic
HBG (Cancer| Target Risk| Oral Slope Bioavailability of | Soil Ingestion| Exposure | Exposure Body Averaging
Risk) Factor Soluble As in Soif Rate Frequency | Duration Weight Time
(mg/ka) {mg/kg/d)-1 (mg/d) (dy) (v} (kq) (d)
66 9.9E-05 1.8 1 120 350 30 59 25550
HBG Target Hi | Reference | Bioavailability of | Soll Ingestion; Exposure | Exposure Body Averaging
{Noncancer Dose Soluble As in Soil Rate Frequency | Duration Weight Time
Hazard) ‘
(mg/kg) (mo/kg/d) (mg/d) (dfy) v (kg) (d)
513 1.0 0.001 1 120 350 30 59 10950

‘Actual exposurs assumptions are not provided in the PRC report entitted "Bassling Risk Estimation and Revision of Preliminary Health-based Goals for Chemicals of Potentlal

Concern in the Soils at the Upland Portion of the Rhone-Poulenc Superiund Site®. Exposure assumplions are standard EPA assumptions found in Guidance cited in this

document

14vE

uBlf Juswelieuew 1108

JIOS Uf OJUBSIY I0f S[BOD PESEg-UHESH

3 xipuaddy



QdM IXICNISAMOTHOSULHYES LHOdIHVM
YW 1§ Iessa] dwed WAoo

tar]

Table 4
Revised Commercial/industrial HBG Calculations for Arsenic
MBG (Cancer| Target Risk| Oral Slope | Bioavailability of | Soil ingestion| Exposure | Exposure |Body Weight Averaging
Risk) Factor Soluble As in Soll Rate Frequency | Duration (ka) Time
(ma/kg) (mg/kg/d)’ (mg/d) (dfy) (y) (d)
763 1.0E-04 1.5 0.5 50 250 25 70 25550
HBG Target HI | Reference | Bioavallability of | Soil Ingestion| Exposure Exposure |Body Weightl Averaging
(Noncancer Dose Soluble As in Soil Rate Frequency | Duration {kg) Time
Hazard) (mg/kg/d) (my/d) (dy) (y) (d}
(mg/kg) '
1472 1.0 0.0003 0.5 50 250 25 70 10950
Table 5
Original Commerclaliindustrial HBG Calculations for Arsenic’
HBG (Cancer| Target Risk| Oral Slope | Bioavailability of | Soil Ingestion| Exposure | Exposure Body Weighfl Averaging
Risk) Factor Soluble As in Soil Rate Frequency | Duration (kg) Time
(ma/kg) (mg/kg/d)-1 (mg/d) (diy) (v) (d)
315 9.9E-05 1.8 1 50 250 25 70 25550
HBG Target Hl | Reference | Bicavailability of | Soil Ingestion| Exposure Exposure |Body Weightl Averaging
(Noncancer Dose Soluble As in Soil Rate Frequency | Duration (kg) Time
Hazard) (mg/kg/d) (mg/d) (dy) v (d)
|__(ma/kg) :
2044 1.0 0.001 1 50 250 25 70 9125

! Actual exposure assumptions are not provided in.the PRC report entilled "Baseline Risk Estimalion and Revision of Preliminary Health-basad Goals for Chemicals of Potential

Concem In tha Solls al the Upland Portion of the Rhone-Poulanc

document.
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Superfund Site’. Exposure assumptions are standard EPA assumptions found In Guidance cited in this
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Soil Management Plan Health-Based Goals for Arsenic in Soil
Table 6
Comparison of Swine Study Variability with Variability Observed In Other Studies
Bioavailability Means Coefficient of
Animal Material Tested = SD (%) Variation
Casteel, et al. (1997)
Young Swine Murray Smelter Slag 5136 0.70
Murray Smelter Soil 34+13 0.38
Midvale Slag 18+ 17.4 0.97
Butte Soil 10 £ 20.6 2.06
Leadville Soll -8+ 36 -4.5
FeMnPb Oxide 2856 2.0
AV Slag 15+ 6.6 0.44
Qregon Gulch 7+206 2.94
Palmeron Location 2 39139 1.0
Palmerton Location 4 52 + 65 1.25
Grant Kohrs Tailings 49+ 27.8 0.57
Bingham Creak 37+ 65.8 1.78
Groen, et al. (1994)
Beagte Dog Bog Ore 83120 0.24
Freeman, et al. (1993)
New Zealand White Rabbit | Smelter Community Soil 241x3.2 0.13
Freeman, et al. (1995)
Cynomalgus Monkey Smelier Community Soll 19.2 + 2.6 dust 0.14 dust
{Female) and House Dust 13.8 £ 5.7 soil 0.41 soil
3 Study Average =
0.23

® The oral arsenic slope factor was changed from 1.8 to 1.5 mg/kg/ s
®  The oral reference dose for arsenic was changed from 1E-03 to 3E-04 mg/kg/d.

®  An absorption term of 0.5 was added to reflect intestinal absorption of even the most
soluble forms of arsenic from soil.

HBGs for arsenic based on cancer risk are always lower than those based on noncancer hazard
(Tables 2 and 4). As aresult, revised HBG reported in Table 1 are based on a target cancer risk
of 1E-04. A similar result for arsenic was obtained by PRC in their memorandum.

Revised HBGs are somewhat higher than those recommended by PRC. The revised HBGs are,
however, equally protective, and can be used with high confidence that public health will not be
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compromised. Note also that the revised commercial/industrial HBG of 760 is based on a target
cancer risk of 1 E-04. PRC’s calculations previously suggested that the cancer risk associated
with an HBG of 500 mg/kg would be 2E-04. If this same target risk was used, the resulting
revised commercial /industrial HBG would be about 1500 mg/kg.

Summary
Results of the review of PRC HBG indicate:

@ PRC accurately calculated HBGs based on their assumptions and standard exposure and
risk equations used by EPA.

m PRCs HBGs overstate potential threats from exposure to arsenic based on the most
current guidance and science.

®  Use of PRCs HBGs will be protective of human health for future residents or
comumercial /industrial workers.
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Appendix F

Health-Based Goals for Polynuclear Aromatics

BART reviewed the RWQCB's Order No. 95-136 Revised Site Cleanup Requirements for: City and
County of San Francisco and San Francisco International Airport Tenants (Order) to assess its:

m  Accuracy compared against current health-based standards;

m  Accuracy regarding protection of construction workers; and

= Applicability of the cleanup requirements established in Order for the San Francisco
International Airport with respect to reuse of polynuclear aromatic hydrocarbon (PNA)
impacted soil at BART's planned South San Francisco station.

This review indicates that the health-based goals (HBGs) (referred to as Tier 1 Standards by the
RWQCB) established in the Order do not reflect current California EPA guidance and science.
However, the differences are small, are well within the uncertainty range of the risk estimates
on which the remediation goals are based, and will make no substantive difference for any
protective actions based on these goals. Table 1 summarizes differences between estimates
included in the Order and those calculated using current Cal EPA guidance and risk assessment
known as the CalTOX model. Details of the review and revised calculations are presented

below.
Table 1
Comparison of Original and Revised Hbgs for PNAs in Soil
Exposure Scenario Original HBG Revised HBG Target Cancer Risk
(Total PNAs) (Carcinogenic PNAs')

General Construction 5 mg/kg 5.2 mg/kg 1E-05

Worker

Temporary “Earth® Worker 5 mg/kg 6.4 mg/kg 1E-05

' Carcinogenic PNAS presented in Table 4

Reconstruction of Calculations

The RWQCB does not provide equations and descriptions of models used for the calculation of
remediation goals. Thus, it was not possible to easily reconstruct its calculations. Instead, it was
assumed that the original calculations were correct and the original values were used for
comparison against alternative calculations derived from current Cal EPA guidance (CalTOX).
The CalTOX model (Cal EPA, 1997) was developed by the Regents of the University of
California and by the Department of Toxic Substances Control for use in estimating risks and
calculating HBGs for organic chemicals commonly encountered at hazardous waste sites in
California. The model is appropriate for use in estimating HBGs for the exposure scenarios

outlined in the Order.
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Updating RWQCB Human Health Protection Zone Tier 1
Standards

Four potentially significant issues related to exposure assumptions and toxicity criteria used in
the Order are identified below:

Oral Cancer Slope Factor

The Order indicates that EPA slope factors from either IRIS or HEAST were used in the
calculations. Cal EPA has developed its own cancer slope factors for many chemicals including
the carcinogenic PNAs. Differences between EPA and Cal EPA slope factors may cause small

differences in calculated HBGs.

Assumption for Carcinogenic Content of PNAs

The Order indictes that the HBGs (Tier 1 Standards) for benzo(a)pyrene and for total PINAs are
essentially the same for both general construction workers and temporary “earth” workers
(Appendix 1, Table 6, “Human Health Protection Zone Tier 1 Standards”). Total PNAs include
many compounds (e.g. pyrene, anthracene, acenaphthalene) that are not considered
carcinogenic. Often, these chemicals make up the bulk of the total PNAs in soil. Considering
that all of these PNAs are carcinogenic will result in a very conservative HBG.

Half-Life of PNAs in Soil

Cal EPA recognizes that most organic chemicals are degraded to a significant extent in soils
when one is considering exposure durations of several years. The most recent risk assessment
guidance from Cal EPA (CalTOX) incorporates estimates of degradation when estimating
exposures to soil contaminants. Default values for half-lives of several specific PNAs are
included in the CalTOX model (Cal EPA, 1997).

Leaching of PNAs to Groundwater .

PNAs, especially the high molecular weight species associated with carcinogenic activity, tend
to be very immobile. The Order suggests thata benzo(a)pyrene concentration of 12 mg/kg
would be necessary to protect against migration of chemical from soil to groundwater. This
concentration appears low given the extremely low solubility of benzo(a)pyrene and its binding
to organic matter in the soil. The CalTOX model estimates impacts to groundwater via leaching
from subsurface soil and is appropriate for assessing mobility of PNAs.

Revised Calculations

Revised HBGs were calculated using the CalTOX model (Table 2). Default inputs to this model
were modified to reflect construction worker scenarios described in the Order as indicted in
Table 3.
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Table 2
HBGs Estimated Using CalTOX
Protection of General Construction and Temporary “Earth” Workers
Soil HGB based on
Carcinogenic PNAs'
Scenario (ma/kg) Sensitive Input Parameters
General Construction Worker 5.2 Soil ingestion rate, all parameters
used in dermal exposure estimates
Temporary “Earth” Worker 6.4 Soil ingestion rale, all parameters
used in dermal exposure estimates
Protection of Groundwater
Leaching from Subsurface Seils 10,000 ma/ky NA

' Carcinogenic PNAs presented in Table 4

Changes to inputs were necessary because the CalTOX model includes only exposure
parameters appropriate for residential exposures. For the BART SFO Extension project, PNA-
impacted soils will only be reused as backfill at the planned South San Francisco station. This
backfill material will be covered with non-impacted soils and asphalt for vehicle parking and
virtually no exposure is expected after completion of the station. Therefore, human exposure to
PNA-impacted soils will only occur during construction and the minimization of worker
exposure will be the primary concern regarding the protection of human health.

Once in place, PNAs in backfill material could conceivably leach to groundwater. For protection
of groundwater, some estimate of the leaching potential of PNAs is necessary. Thus, the
estimation of HBGs must also consider protection of local shallow groundwater.

Inputs to CalTOX are summarized and explained in Table 3. All inputs to the model not
included in this table were left at the CalTOX default values. Output from the model is included
as an attachment to this appendix.

It should be noted that CalTOX is designed for use with stochastic modeling (Monte Carlo
analysis) and default inputs are means or “expected” values. When calculating HBGs, a mix of
average and upper range values are commonly used for inputs such that resulting HBGs reflect
an upper range estimate of possible human health risks. Site-specific inputs to CalTOX were
taken from the Order and reflect upper range estimates for most exposure parameters. Thus,
the CalTOX HBG estimates presented in this appendix are based on appropriate upper range
estimates of potential risks.
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Table 3
Site-specific Inputs to the CalTOX Model
Input Parameter Order Site-Specific Comments
Inhalation Rate (Active | 20 m*d 0.036 m¥kg/h The inhalation rate for general
breathing rate in construclion workers and temporary
CalTCX) earth workers from the order was

converted to units used in CalTOX by
dividing by body weight (70 kg) and by
hours in normal working day (8 h/d).

Soil Ingestion Rate 50 mg/d (GCW) 4.B9E-07 kgkg/d The soll ingestion rates for general
480 mg/d (TEW) a.5E-06 kg/kg/d construction workers and temporary
earth workers from the order were
converted to unils used in CalTOX by
dividing by mg/kg (1E+086), by body
weight (70 kg) and multiplying by the
fraction of days on which exposure
might occur (250/365 or 0.68). 250 is
the estimated number of work days
per year, and exposure is assumed to
occur each work day.

Skin Surface Area 3,300 cm? 0.00456 m/kg Body surface area used for general
construction workers and temporary
earth workers from the order was
converted to units used in CalTOX by
dividing by cm*m? (10,000) and by

body weight (70 kg)

Exposure Frequency 250 diy 250 diy The exposure frequency used in the
Order was adopted for the CalTOX
uns

Exposure Duration 4 y (GCW) 4y (GCW) The exposure duration used in the

2y (TEW) 2y (TEW) Order was adopted for the CaiTOX
runs

Body Welght 70kg 70kg The body weight used in the Order
was adopted for the CalTOX runs

Cancer Slope Factors | Chemical-specific Chemical-specific Califonia cancer slope factors, as

and Reference Doses | from IRIS or HEAST | from CalTOX incorporated into the CalTOX meodel,

database were used to estimate HBGs.

Chemical-specific paramelers are
included in the attached CalTOX run

printouts.
Soil and Groundwater | NA 1 mg/kg (soll) CalTO¥ requires starling media
Concentrations 0.001 mg/L concentrations for estimation of both
{groundwater) risks and HBGs. “Dummy” unit
concentrations were used in all
CalTOX runs.
GCW = General Construction Worker
TEW = Temporary Earth Worker
CDM Camp Dresser & McKee F-4
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Discussion of CalTOX Modeling Results

CalTOX output indicates that concentrations in the range of 5 mg/kg for benzo(a)pyrene would
be acceptable for construction activities related to the proposed BART expansion, and that
concentrations as high as 10,000 mg/kg' would not impact shallow groundwater.
Concentrations of other carcinogenic PNAs can be expressed as benzo(a)pyrene equivalents
based on estimated differences in toxicity. Since benzo(a)pyrene is the most potent of the
carcinogenic PNAs, if total carcinogenic PNA concentrations are at or below 5 mg/kg, workers
involved in the BART SFO Extension project would not be adversely affected.

However, total PNA concentrations could be much greater than 5 mg/kg and still be protective
of human health and environment. For example, an HBG based on the above scenarios for
pyrene in soils is 43,000 mg/kg for protection of human health and 100,000 mg/kg for
protection of groundwater (CalTOX output is attached). Pyrene is among the more toxic of the
noncarcinogenic PNAs and its HBGs reasonably represents this PNA fraction. Where total
PNAs are less than 43,000 mg/kg and the carcinogenic fraction is less than 5 mg/kg, worker
health will be protected.

Use of 5 mg/kg total carcinogenic PNA is still very conservative and assumes that the workers
are not using protective gear i.e. tyvek coveralls, gloves, or dust masks. For example, chrysene,
one of seven carcinogenic PNAs (Table 4), is one one-thousandth as potent as benzo(a)pyrene.
If the bulk of carcinogenic PNAs is chrysene, as much as 500 mg/ kg carcinogenic PNA could be
acceptable.

Table 4
CalEPA Carcinogenic PNAs
Benzo(a)pyrene Benzo{a)anthracene
Benzo(b)flucranthene Benzo(k)luoranthene
| Dibenz{a,h)anthracene Chrysene
Indeno(1,2,3-cd)pyrene

In addition, exposure durations for workers in the Order (2 and 4 years) may greatly exaggerate
the amount of time spent in contaminated areas during BART construction. Handling
{excavation, transportation and placement) of PNA-impacted soil comprises only a small
fraction of the total duration of the project. Work in contaminated areas might therefore occur
in much shorter time frames than those estimated in the Order. If construction scheduling is
available, it might be used to supply more reasonable estimates of exposure durations for future
site workers. A decrease in exposure duration would increase estimated HBGs proportionally.

! CalTOX printout suggest 100,000 mg/kg. However, this estimate is based on a target risk of 1 x
10°. An HBG of 10,000 mg/kg would be appropriate for a target risk of 1 x 10°%,
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Summary

The findings of this review are presented below:

m The HBGs (Tier 1 Standards) established in the Order do not reflect current California
EPA guidance and science. However, the differences are small, are well within the
uncertainty range of the risk estimates on which the remediation goals are based, and
will make no substantive difference for any protective actions based on these goals.

» To ensure protection of worker health and safety, construction workers should be
required to don personnel protective equipment in those areas where the total
concentration of carcinogenic PNAs exceed 5.2 mg/kg.

s To ensure protection of local groundwater resources, soils impacted with carcinogenic
PNAs should not be reused when the total concentration of carcinogenic PNAs exceed
10,000 mg/kg.

®»  HBCs based on the risk assessment for RWQCB Order No 95-136 are conservative and
will provide adequate protection for construction workers.

= The clean-up goal for protection of groundwater (12 mg/kg) appears to be very
conservative for contamination in the vadose zone. Groundwater is very unlikely to be
threatened by soils used as backfill when concentrations of PNAs are 12 mg/kg or less.
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CaltToOX™ 2.3 (beta): Eight-Compartment Multimedia Exposure Model
Copyright (c) 1996 Regents of the University of Callfornia and Callfornla Department of Toxic Substances Control
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Inputs; Chemical name==> Benzo(a)pyrene Outputs:  [See Wamings Please
— 1 Site name ====> SFO Temporary Construction] Target Soll Concentrations (in ppm)
Cancer Non-cancer
Toxicity Datd ==> potencies ADIs Based on cancer risk:
1/(mgfkg-d)  (mg/kg-d) Root soil| 5.2 E+D
Inhatation | 3.9 E+00 0 Vadose sollf 1.0E+5 >conc limit
Ingestion | 1.2 E+01 0 Root Soil 5.2 E+0
Dermal 1.2 E+01 0 Based on hazard: Vadose soil 1.0 E+5
Total dose 0 Root soll] 0.0 E+D |nol avibl.
Risk Hozard quotient vadose soll] 0.0 E+0 nol avibl,
Target Risk/Hazard = | 1.0E-05 | 1.00
curreni value  should be »
Root-soll thickness ===> 3 QK Un-mitigated risk and/or hazard ratio
Alter root soll thickness to?|  n/a Risk 1.9E-6
Distance ofi-site for air exposure=| 0.0 E+00 jmeters Hazard ratio 0.0 E+0

Time ofter initial concentrations

when exposure begins = | 0.0 E+C0 jdays

Measured Concentrations (at time = 0) Concentration imits without NAPL
Root-zone soll 1 prm (Mg/kg) Rootsoll 1.8 E+Q1 mg/kg solid
Vadose-zone soll 1 ppm (Mma/kg) Vadose soll  1.58+00 mg/kg solid
Ground water | 0.001  |ppm (mg/L) 2.6E03 mg/L water
Continuous inputs Time avrg. Conc. in on-site environmental media
Source term to alr (mol/d)| 0.0 E+00 Sa Alr 28E-08 mg/m3
Source term to ground-surface soll (mol/d)| 0.0 E+00 Rl | Plants 1.3E-03 mgrke{FM)
source term to root-zone soil (mol/d)| 0.0 E+00 Ss Srnd-surface soll 6.5E-03  mg/kg(total)
Source term to surface water(mol/d)] 0.0 E+00 Sw Root-zone soll | 1.0 E+00 mg/kg(total)
Vadose-zone sol| 1.0 E+00 mg/kg(total)
Ground water | 5.8E-12  mg/L{water)
Surface water | 4.9E-08 mg/L '
Sediment 44E-04 mg/kg
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Pnas_gc.xis

Chemical properties 000297 0003 ) 8.1 Es0
ompound ncme|Benzo(o)pyrene Value used Mean value [Coeff. Var] Adjustment Notes

Molecular welght (g/mol| MW 2.52 E+02 252E+02 |0.0090271 1
Octanol-water partition coefficlent] Kow 220 E+06 2.20 E406 0,7243531 1
Melting polnt (K) Tm 451 E+02 4.51 £E+02 . 0.028 1
Vapor Pressure In (Pa) VP 713 E07 713 €07 0.067586 1
Solubility In mol/ma3 5 1.03 E-05 1.03 E-05 0.6322445 1
Henry's law constant (Pa-mA3/maol) H - Q.20 E-02 0.092 1 1

Diffuslon coefficlent In pure air (m2/d)| Dalr 4.36 E-01 436 B0 0.08 1 5.04 E-06

Diffusion coefficlent; pure water (m2/d)| Dwater 526 E-05 526 E05 0.25 1 6.09 E-10

Organic carbon partition coefficlent Koc| Koe - 2.49 E+06 2488414.062 | 09062255 1 mA2/s

Partition coefflclent In ground/root solt layer |  Kd_s - 7.47 E+03 99 0.1 1
Partition coefficient in vadose-zone soll layer | Kd_v - 6.72 E+02 99 0.1 1
Partition coefficient in aguifer layer | Kd-q - 2.4% E+D4 99 01 1
Partition coeffic. In surface wir sedments { Kd d - 7.96 E+04 99 01 1
Prin cff. pint(abv-grd)/sl (kg(s)/ka(pFM))|  Kps - 1.55E-02 0.015464386 1 1
Biotmsfr fctr, plant/air (m3{a)/kg(pFM})| Kpa - 5.92 E+05 591675.1923 14 1
Blotransfer factor; cattle-diet/millk (d/L) Bk - B.85E-03 0.008848659 | 10.77033 1
Blotransfer factor, catfle-diet/meat (dfL) Bt - 2.93 E-02 0029321969 |12.589678 ]
Biotransfer factor; hen-diet/eggs (/)] Be- 1.75 E+01 17.45376954 14 1
Blotrnsfr fotr: brst mik/mithr intake (d/kg)| Bbmk - 432 -0} 0.43945988 10 1
Bioconcentration factor; fish/waterf BCF - 3.29 E+02 328.6666667 [0.4084035 1
Skin permeakiiity coefficlent; cm/h| Kp_w - 1.20 E-02 0.011974979 2.4 1
Fracfion dermal uplake from soil| dfct_sl- 1.00 E+00 29611.52573 0.27 1
Reaction half-ife In air ()| Thalf_a CH32E-02 6.3E-02 1. ]
Reaction half-life in surface soll (d)| Thalf_g 2.29 E+02 2.3 E+02 1.3 1
Reaction half-life in root-zone soll (d)]  Thalf_s 2.29 E+02 2.3 E+02 1.2 1
Reacton half-life in vadose-zone soll (d)f  Thalf_v 8.80 E+02 8.8 E+02 1 1
Reaction half-life in ground water (d)] Thalf_g 8.80 E+02 8.8 E+02 1.3 i
Reaction hati-life In surface water (d)| Thalf_w 234 E+00 23 E+00 1.2 1
Reaction half-life In sediments (d) Tholf=d 1.17 E+03 1.2E+03 1.4 1
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Landscape properties
slite name[$FO Temporary Construction Volue used Mean value Coeff. Var] Adjustment Notes
contaminated area inm2|  Area 1.00 E+03 1.00 E+03 0.1 1 {(miy)
annual average precipltation (m/d) rain 1.48 E-03 1.48 E-03 0.55 1 5.40 E-O1
flux; surface water Into landscope (M/d)]  Inflow " 0.00 E+00 0.00 E+00 0.1 1 (.00 E+00
tand surface runoff (m/d)| runoff 6.40 E-04 6.40 E-04 0.55 1 234 E-0
atmospheric dust toad (kg/ma3)] rhob_a 1.00 £-05 1.00 E-05 0.64 1
deposition velocity of alr particles (m/d) v d 6.90 E+02 6,90 E+02 1.5 1
plant dry mass Inventory (kg(DM)/m2)| blo_Inv 2.80E+00 2.80 E+00 1.05 1
plant dry-mass fraction| blo_dm 2.20E-01 2.20E-01 0.4 1
plant fresh-mass density kg/m?3|  rho_p 8.30 E+02 8.30 E+02 02 1
ground-water recharge (m/d)| recharge 8.20 E-06 8.20 E-06 0.55 1 299 E-03
evaporation of water from surface wir (m/d)ievaporate 4.38 E-06 4.38 E-04 1 1
thickness of the ground soll layer (m) d_g 1.00 E-02 1.00 E-02 1 1
soll particle denslty (kg/m3)| rhos_s 2.65 €403 2.65 E+03 0.05 1
water content In surface soll (vol fraction)| beta_g 1.31 E-MN 1.31 E-01 0.24 1
alr content in the surface soll (vol frctn)| alpha_g 242 E-01 242 E-01 0.29 1 cm/fy
erosion of surface soil {kg/m2-cf)| erosion_g 3.00E-04 300 E-04 0.2 L 0.0064009
thickness of the root-zone soll (m) d_s 3.00 E+00 3.00E+00 0.49 1
water content of root-zone soll (vol. fretn} | betas 1.25 E-01 1.26 £-O01 0.3 1
alr content of root-zone soll (vol. frctn) | alpha_s 22380 2.23E-0 0.31 }
thickness of the vadose-zone soll (m) d.v 3. 40 E+01 340 E+N 0.56 1
water content; vadose-zone soll (vol, frcin)| beta_v 2.80E-01 2.80E-01 0.2 1
air content of vadose-zone soll (vol. frein)] alpha_v 1.70E-0N 1.70 E-O01 0.2 1
thickness of the aquifer layer {m) d_q 3.00 E+00 3.00 E+00 0.3 1
solid material denslity in aquifer (kg/m3)| rhos_q 2.65 E+03 2.65E+03 0.05 1
porosity of the aquifer zone| beta_q 2,00 E-01 2.00 E-01 0.2 1
fraction of land area In surfface water] f_arw 4,70 E-02 4.70 E-02 1.57 1
average depth of surface waters (m)]  d_w 5.00 E+00 5.00 E+00 1.58 1
suspended sedmnt In surface wir (kg/im3)| thob_w 8.80 E-02 8.80 E-02 1 1
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Pnas_gc.xls

sita ncme]SFo Temposary Construction Value used Mean value [Coeff. Var] Adjustment Notes
suspended sdmint deposition (kg/m2/d)] deposit 1.05 E+01 1.05 E+01 0.3 1 (m/s)
thickness of the sediment layer (m)| d_d 5.00E-02 5.00€&-02 1 1
solid materiol density In sediment (kg/m3)| rhos_d 2.65E+03 2.65 E+03 0.05 1
porosity of the sediment zone| beta_d 2.00E-01 2.00E-MN 0.2 1 m/y
sediment burial rate (m/d)f bury_d 1.00 E-G6 1.00 E-06 5 1 3.65E-04
amblent environmental temperature (K} Temp 2.88 E+02 2.88 E+02 001 i (m/s)
Surface water current in m/d| current_w 0.00 E+00 0.00 E+Q0 1 ] (.00 E+00
organic carbon fraction in upper soll zone|  foc_s J.00E-03 J.00 E-03 037 1
organic carbon fraction In vadose zone|  foc_ v 2.70E-04 2.70E-04 1.4 1
organic carbon fraction In aquifer zone| foc_qg 1.00 E-02 1.00 E-02 1 1
organic corbon fraction in sediments| foc_d 3.20E-02 J.20E-02 0.84 1
bndry lyr thickness In air above soll {m)| del_ag 5.00 E-03 5.00E-03 0.2 1 {m/s)
yearly average wind speed (m/d) V_wW 1.50 E+05 1.50 E+05 0.67 1 1.74 E+00
distance to first well (m);  d_well 0.00 E+00 0.00 E+00 1
Darcy veleoclty (m/d)| v_darc 1.00 E-O 1.00 E-O1 1
water dispersion coeff, (m2/d) DT 5.00 E-G2 5,00 E-02 1
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{General Construction) Exposure Factors | Value used Mean value [Coeff, Var] Adjustment Notes
Body welight (kg) BW 7.00 £+01 7.00 E+01 0.2 1
Surface area {(m2/kg) SAb 4.60E-03 4.60E-03 0.07 1
Active breathing rate (m3/fkg-h) BRa 3.60 E-02 3.60£02 0.3 1
Resting breathing rate (m3/kg-h) BRr 6.40 E-03 6.40 E-03 0.2 1
Fiuld Intake (L/kg-d) 1fl 220E02 2.20E-02 02 1
Frult and vegstable intake (kg/kg-d) Ifv 490 E-03 4.90E-03 0.2 1
Grain Intake (kg/kg-d) Ig 3.70E-03 3.70E-03 0.2 1
Milk Intake (kg/kg-d) Imik 6.50 E-03 6.50 E-03 0.2 1
Meat Intake kg/kg-d) Imt 3.00E-03 3.00E-03 0.2 1
Egg Intake (kg/kg-c} legg 4,60 E-04 4,60 E-04 0.3 1
Fish intake (kg/kg-c) Ifsh 250 E-04 2.90E-04 0.4 ]
Soll ingestion (kg/kg-d) Is! 4.89 E-07 4.89 E-07 3 1
Breast milk ingestlon by infants (kgfkg-d) Ibm 110 E-01 1.10E-01 - 0.2 1
inhalation by cattle (M3/d) Inc 1,22 E+02 1.22 E+02 0.3 1
iInhatation by hens (m3/d) inh 2.20 E+00 2.20 E+00 0.3 1
ingestion of pasture, dalry cotfle (kg{FM)/d)}  Ivdc 8.50 E+01 8.50 E+O1 0.2 |
Ingestion of pasture, beef cattle (kg(FM)/d)j  Ivbe 6.00 E+O1 6.00E+0 0.4 1
Ingestion of pasture by hens (kg(FM)/d) Ivh 1.20E-01 1.20 E-O1 0.04 1
Ingestion of water by dairy cattle (L/d)|  twdc 3.60 E+01 3.50 £+ 0.2 1
Ingestion of water by beef caftle (L/d)| Iwbc .50 E+O1 3.50 E+0 0.2 1
Ingestion of water by hens (L/d) Iwh B.40 E-02 840 E-02 0.1 1
Ingestion of soll by cattle (kg/d) Isc 4,00 E-0 4.00E-M 07 1
Ingestion of soll by hens (kg/d) Ish 1,30 E-05 1.30 E-05 1 1
Fraction of water needs from ground water] fw_gw 8.00 E-01 8.00 E-0 0.1 1
Fraction of water needs from surface water|  fw_sw 2.00EO1 2.00 E-01 0.1 1
Frctn inrgtn wir contamnnts trnsfrd to soll flr - 2.50E-0 2.50 E-O1 1 1
Frctn frs & vgtbls that are exposed producefabv_grd_y A70E-O0 4,70 E-01 08} 1
Fraction of frults and vegetables local] flocal_v 240E-0 2,40 E-O1 07 1
Fraction of grains local] flocal_g 1.20 E-01 1.20 E-07 0.7 1
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Human Exposure Factors (continued)| value used Mean value |Coeff. Var] Adjustment Notes
Fraction of mik local| flocal_mk 4.00 E-O1 4.00 E-01 0.7 1
Fraction of maat local| flocal_mt 4,40 E-O01 4.40 E-O1 05 1
Fraction of eggs local|flocal_egg 4.00 -0 4.00E-0N 0.7 1
Fraction of fish tocal| flocal_fsh 7.00E-01 7.0 E-QN 0.3 1
Plant-air pritn fcotr, particles, m3/kg(FM]| Kpa_port 3.30E+03 3.30 E+03 1.8 1
Rainsplash (mg/kg{pint FM))/(ma/kg(soil)}] rainsplash 340 E-03 3,40 E-03 1 1
Water use In the shower (L/min)i Wshower 8.00 E+00 8.00 E+Q0 D.4 1
Water use In the House (L/h)] Whouse 4.00 E+O1 4.00 E+D1 0.4 1
Room ventilatlon rate, bathroom (m3/min)| VRboth 1.00 E+00 1.00 E+00 0.4 1
Room ventilation rate, house (m3/h)| VRhouse 7.50 E+02 7.50 E+02 0.3 1
Exposure time, In shower of bath (h/day)|  ETsb 2.70E-0 270 E-01 0.6 1
Exposure time, active indoors (h/day) ETai 0.00 E+00 0.00 500 D.14 1
Exposure time, outdoors at work (h/day)] ETao 8.00 E+00 8.00 E+00 0.14 1
Exposure time, Indoors resting (h/day) ETrl 0.00 E+00 0.00 E+00 0.04 1
Indoor dust load (kg/mA3)|  dust_in 3.00E-08 3.00 E-08 0.4 i
Exposure frequency o soll on skin, (dfy) EFsi 2.50 402 2.50 E+02 0.6 1
Soil adherence to skin {mg/cma2) Slsk 5.00 E-O1 5.00 E-01 0.4 1
Ratio of indoor gas cong. to soll gas conc, jalpha_inair 1.00 E-04 1.00 E-04 2 1
Exposure time swimming th/d)f  ETsw 500 E-01 5.00 E-01 0.5 1
Exposure frequency, swimming (dfy)| EFsw 1.50 E+D1 1.50 E+01 4 }
Water Ingestion while swimming (L/kg-h)|  lsww 7.00E-04 7.00E-04 1 1
Exposure duration (years) ED 4.00 E+00 4.00 E+00 1.15 1
Averaging time (days) AT 2.56 E+04 2.56 E+04 01 1
Constants
Gas Constant (Pa-mA3/mol-K)] 8.31E+00 Rgas
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Time averaged population daily dose in

mg/kg-d

3.00E-06 ”
2 50E-06
2,00E-06

=0

1.00E-06
5.00E-07 ’

0.00E+00

inhalation intake

Ingestion intake
Air {gases &
particles)  Surface soil

Root-zone soll Dermal uptake

Ground water

Surface water
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Exposure Pathway-Include-and-Exclude Toggles

Allinhalatlon exposures Indoors active 0 Contamingnt fransfer, alr to plants surfaces 0
All Inhalation exposures Indoors resting 0 ntmnnt. fransfer, grnd. soil to plant surfaces 0
inhalation exposure In shower/bath 0 ontamnnt, transfer, root soll to plant tissues 0
Inhalation exposures outdoors active 1 On-site grazing of animails! 0
Inhalation of air particles indoors 0
Transfer of soll dust to Indoor alr 0 hgestion of home-grown exposed produce 1]
Transfer of soll vapors to Indoor air 0 bstion of home-grown unexposed produce H
QOn-site Inhalation by animals 0 Ingestion of home-grown meat 0
Ingestion of home-grown milk 1]
Use of ground water as tap water 1 ingestion of home-grown eggs 0
Use of surface water as tap water 0 Ingestlon of locally caught fish 0
Ingestion of tap water 1 Direct soll iIngestion 1
Use of ground water for Imigation 0 Soil contact exposure at home or at work L
Use of surface water for imigation 0 Demal exposure during shower/bath 0
Dermal & ingstn exposures while swimming 0
Use of ground water for feeding animals 0
Use of surface water for feeding animals 0 Breast-milk Ingestion by Infants 0
[ To return to the CalTOX Flowchart press the m:)uﬂon on the toollar
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MEDIA AND CORRESPONDING POTENTIAL DOSES IN mg/kg-d (averaged over the exposure duration)
PATHWAYS Alr (gases Surface Root-zone Ground Surface Totals %
& particles) soil soil waler waler
INHALATION 8.20E-09 0.00E+00 0.00E+00 (0.00E+00 0.00E+00 8.20E-09 0.29
INGESTION: .
Water 1.02E-13 0.00E+00 1.02E-13 0.00
Exposed produce 0.00E+00 0.00E+00 0.00E+00Q 0.00E+00 0.00E+00 0.00£+00 0.00
Unexposed produce 0.00E+00 0.00E+00 0.00e+00 0.00E+00 0.00
Meat 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00
Mitk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0 0.00e+00 0.00
Eggs 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00
Fish 0.00E+D0 0.00E+00 0.00
Soll 1.71E-0% 2.63E-07 2.65E-07 9.35
Total ingestion 0.00 E+00 1.71 E-07 2.63 E-07 1.02 E-13 0.00 E+00 2.65 E-07 8.35
DERMAL UPTAXE 1,65E-08 2.54E-06 (0.00E+00 0.00E+00 2.56 E-06 90.36
Dose SUM 8.20E-09 1.82E-08 2.81E-06 1.02-13 | 0.00E+00 | 2.83E-06 100.0
Alr (gasos Surface Root-zone Ground Surface
Broeast milk & particles) s0il 50il waler waler total
concenfration 2.36 E-07 5,24 E-Q7 8.07 E-05 294E-12] 0.00E+00 8.14 E-05
dose_bm
- Infant dose 0.00 E+00 0.00 E+00 0.00 E+00f 0.00E+00] 0.00E+00]  0.00 E+00]
Ingestion dose used =>| 2.65 E-07
Total dose used =>| 2.83 E-06
ENVIRONMENTAL Alr (gases) Air (dust) Ground soil Root soil  [Bround walefSurface wator
Media mg/m*3 mg/m*3 mg/kg mg/kg mg/L _mg/L
CONCENTRATIONS 8.37 E-1N 2.84E-08 6.99 E-03 1.08 E+00 | 5.81 E-12 6.09 E-09
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EXPOSURE MEDIA CONCENTRATIONS (averaged over the exposure duration)

EXPOSURE Air (gases) Alr (dust) Ground soil Root soll  [Sround wate{Surface water
Indoor alr (mg/m”3) B.37E-N 0.00 E+00 0.00 E+00 0.00 400 548 E-15 0.00 E+00
Bathroom alr (mg/mA3) ' 7.04E-13 0.00 E+00
Qutdoor alr {(mg/m"3) 837 E-11 2.84E-08
Tap water (mg/L) 4.65E-12 0.00 £+00
Exposed produce (mg/k 0.00 E+00 0.00 E+00 0.00 E+00 0.00E+0D | O.00E+00 0.00 E+00
Unexposed produce (mg/ 0.00 E+00 C.00 E+00 0.00 E+00
Meat (mg/kg) 0.00 E+CO Q.00 E+00 0.00 E+00 C.00E+00 | 0.00E+00 0.00 E+00
Milk (mg/kg) 0.00 E+00 0.00 E+00 0.00 E+00 0.00E+00 { 0.00E+00 0.00 E+00
Eggs (mg/ka) 0.00 E+00 Q.00 E+00 0.00 E+00 0.00E+Q0 | 0.00E+00 0.00 E+00
Fish and seafood (Mmg/kg) 200 E-06
JHousehotd soll (mg/kg) 3.50 E-03 5.38 E-01
Swimming water (mg/L) 6.0% E-09
PATHWAY CONTACT FACTORS (CR/BW"FI)
EXPOSURE Units Inhatiation Ingestion Dermal
Media
Indoor alr (active) 0.00 E+00
Indoor alr (resting) 0.00 £+00
indoor air showetr/bathy) 0.00 E+0Q0
Quidoor alr (active) 2.88 E-N
Tap water 2.20E-02 0.00 E+00
Exposed produce 0.00 E+00
Unexposed produce 0.00 E+00
Meat 0.00 E+00
Milk 0.00 E+00
Eggs 0.00 E+00
Fish and seafood 0.00 E+00
Househo!d soll 4.89 E-07 4.73 E-06
Swimming wir 0.00 E+00 0.00 E+00
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Dose ratlos inh-dose/Ns Ing-dose/Ns  diml-dose/Ns  Inh-dose/Ng ing-dose/Ng drml-dose/Nq
3.9E-10 1.3 E-08 1.2 E-07 0.0 E+00 2.8 E-08 0.0 E+00
Total Total Total Total Total
inhalation ingestion dermal dose from  dose from
Time (y) dose dose dose Total dose root soll__ground water
0 8.2 E-0% 26 E-07 2.6 E06 28E06 28ED6 1.0E-13
0.4 B.2 E-09 2.6 07 2.6 E-06 2.8 E-06 28E06 10E-13
08 8.2E09 2.6 E-07 2.6 E-06 2.8 E-06 2.8 E06 1.0E-13
1.2 82E09 2.6E-07 2.6 E-06 2.BE-06 28E06 1.0E-13
1.6 8.2 E-09 2.6 E-07 2.6E-06 2.8 E-06 2.8€-06 1.0E-13
2 8.2 E-09 26E07 2.6 E-06 2.8 E-06 2.8E-06 1.0E-13
24 8.2E-09 2.6E07 2.6E06 2.8E-06 28E-06 1.0E-13
28 8.2E09 2.6E-07 2.6E-06 28E-06 2.8E-06 1.0E-13
3.2 B2 E-O9 2.6 07 2.6E-06 28 E-06 28E-06 1.0E-13
3.6 8.2 E-09 2.6 E07 2.6 E-06 2BE-06 28E-06 10E-13
4 B8.2E09 2.6E07 2.6 E-06 2.8 E06 28 E-08 1.0E-13
Cumulative doses 0.004137388
over ED by route, mo/k¢ 1.2 E-05 39 E04 3.7E-03 4.1 E-03 4,1 E-D3 1.5E-10
fraction 0.0029 00935 0.9036 1.0000 1.000 0.000
Average doses
over ED by route, mg/kg- 8.2E09 2.6 E07 2.6E-05 2.8E-D6 28E-06 1.0E-13
Maximum doses
over ED by route, mg/kg- 8.2 E-09 2.6 E-Q7 2.6 E-06 2.8 E-06 2.8E-00 1,0E-13
| fraction 0.0029 0.0935 0.9036 1.0000 1.000 0.000
Max breast-milk dose 0.0 E+00 mg/kg-d [ Maxing | 26E07 |



Pnas_gc.xds

Off-site 1-h max X/Q (mol/m3-s) 2.0E-01 Off-site pseudo Sa=  52E-07 mol/day
Ofi-site Long-term X/Q 1.6 E-02 bbb2=  3.9E-10 bbbd = 4.2E-03
On-site Long-term X/& 2.2 E-02 bbbl = 25E-05 bbbbs= 4.0E-06
|Off-site air dilution factor 1.0 E+00|| fugacity fugacity
- ofi-site on-site
[lOft-site air concentration (gases) 8.4 E-11img/m3 7.9E-13 7.9E-13 |air
{fof-site concentration (particles) 2.8 E-08|mg/m3
[[Ott-site surface-water concentrin. 1.9 £-09|mg/L 68E-13 2.2E-12  |water
[[Ott-site surface soil concentration 4.0 £-04|mg/kg 2.0E-11 3.4E-10_ |ground soll
Off-site rool-soil concentration 2.2 E-04|mg/k 1. E-N 53 E-08 |rootsol
w erf(w)
ﬂ Off-site ground-water diiution|0 0.0 E+00 0.0 E+00
Cispsn redctr] 1.0E+00
decay reduct] 1.0 E+00
On-site aqguifer dilution zone  d_vinto g 26E03m
Dorcy velocly of water v_darc 1.0 E-0Y m/d
Contaminant velocity Ve 1.2 E-06 m/d
Trnsvrs. disprsn. coeff. {water) DT 5.0E-02 m2/d
Trnswrs. disprsn. coeff. (chem) D_1c 2.5E-07 m2/d
Dispersion depth dzz 30m
Thickness of aquifer d_q am
Transverse dispersivity (Chem) alpha_t S50E0T m
Width of the contaminated areq Y 3Zm
Distrance to off-site location X 0m
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Calculated Properties
fugacity capacity of pure air| 4.18 E-04 Zalr
fugacity capacity of pure water] 1.09 E+01 | Zwater
helght of the alr compartment (m)| 3.49 E+00 d_a
Plant-root volume frctn (m3(plints)/m3(sh)] 2.68E-03 | pr_vol
evapotransplration of water from soll (m/d)| 7.62 E-04 pvapotrar] 2.78 E-01|m/y
transpiration of water from plants (m/d)| 9.15 E-04 transplre | 3.34 E-01|m/y
Total surface water runoff (m/d)| 7.05E-04 | outflow | 2.57 E-O1[m/y
bndry lyr thickness in oir above wir (m)j 3.44 E-03 | del_aw
bndry lyr thickness in wir below alr (m)| 2.1 QE-04 | del_wa
diffusion length In surface soll (m)| 6§78 E-04 | delg
diffusion length In upper soil (m)| 4.88E-05 | dels
Thickness of the root-zone soll layer| 3.00 E+00 d_s
wir-side bndry lyr thickness with sed (m)] 2.00E-02 | del_wd
sed-side bndry lyr thickness with wir (m)| 2.36 E-05 | del_dw
Initlal concentration In soll (mol/m3)|  7.34E-03 Cs0
initial conc. In the vadose zone (mol/m3)| &,89E-03 Cvo
Ssedment resuspension rate kg/m2-d)] 1.056401 Fesuspeng
soll particle density; surface layer(kg/m3) 26501 hos_g
soll particle density; vadose layer(kg/m3) 2650| rhos_v
Initiaal lventory in groundwater zone 0] NagO
diffusion lag time In skin (h)] 1.03 £403 tlag
skin/water partition coefficient] 2.96 E+04 Km
Reaction rate constant in alr (1/ch|  10.96519 Ra
Reaction rate constant, ground soil (1/d)| 0.0030311 Rg
Reaction rate constant, root-zone soil (1/d)| 2.949E-08 Rs
Reaction rate constant, vadose-zone soll (1/c)|  2.251E-07 Rv
Reaction rate constant, ground water (1/d)| 2.986E-09 Rq
Reaction rate constant, surface water (1/d)] 0.2965683 Rw
Reaction rate constant, sediment (1/d)| 7.002E-10 Rd
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Contlnuous source term to alr (mol/d)

Fraction deposited matr Intercepted by vegin
Net trnfr, phloem solin frm pints to roots (m/d)
Boundary fayer thickness of soll on plant (m)
depth of plants compartment in m

Leaf area index m2 leaves/mz2 land

Dry depsoltion velocity of particles m/d

0.00E+00 So
0.9996063| Intrcptv
0.0002|Phim-flow
0.000005] del_shyr
0.0073067] dp
15.6] LA
334] Vdep

warnings

0 Ground soll depth greater than 2 cm

0 Root-zone sail too shallow for accuracy of diffusion model (must be at least 1.4*del_s)

1 Starting tme cannot be 0 and should be greater than 365 day

0 Recharge velocity Is negative

0 Recharge velocity is too large accuracy of model

0 Concentration in root-zone soil-water <0 or exceeds solubllity when there are non-zero sources
0 Concentration in vadose-zone soll-water <0 or exceeds solublity when there are non-zero sources
0 Concentration in groundwater exceeds solubliity or < 0

0 Concentration in surface water exceeds solubliity

0 Concentration in sediment-zone water exceeds solubllity

0 Exposure time Indoors and outdoors at home or at work exceeds 24 h

0 Risk from breast milk exposure is large compared to other ingestion pathways

0 Hazord from breast milk exposure Is large compared to other ingestion pathways

0 Fraction of water from groundwater plus fraction from surface »)

1 total
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Fugacity (Pa) Compartment Volumes (m*3)
Alr fa| 7.95E-13 val 3.5 E+03 |Air compartment
Plants fp| 7.41E-12 Vpp| 7.3 E+00 |Plants compartment
Ground fg| 3.42€-10 ! vg| 9.5 E+00 |Ground-soil compartment
Root fs| 5.26E-08 vs| 2.9 E+03 |Root-zone compartment
vVadose Co v 6.47E07 vl 3.2 E+04 [Vadose comportment volume
Water fw] 2.22E-12 vw| 2.4 E+02 |Water compartment
Sediment fd| 2.22e-12 vd| 2.4 E+00 |Sediment compartment
Groundwater fql 2.12E-15 vg| 3.0 E+03 Jaquifer compartment

Fugacity Capacities (mol/m*3 per Pa)
Zap 3,75E+07 |fugacity copacity of air particles in mol/m3(s)-Pa |
Zgp 2156405 |fugacity capacity of ground soil compartment particles In mol/ma3(s)-Pa

Zsp 2.15E+405 [fugacity capaciy of root zone compartment particles in mol/m3(s)-Pa
vp 1.94E404 |fugacity capacity of vadose zone compartment particles In mol/m3(s)-Pa
Zwp 2.29E+06 |[fugacity capacity of suspended sediment In surface water In mol/ma3(s)-Pa
Zdp 2.29E+06 |fugacity copacity of bottom sediment particles In mol/m3(s)-Pa
Zap 7176405 |fupacity copacity of aguifer solids In mol/m3-Pa

Ipr 1.04E+03 [fugacity capacity of plant roots
Zphl 9.78E+00 |fugacity capacity of phloem

Za 1.42E-01  |fugacity copacity of air compartment in mol/m3-Pa

p 5.93E+05 (fugacity capacity of above-ground plant biomass

g 1356405 |fugacity capacity of ground soll compartment in mol/m3-Pa
Zs 1.40E+05 [fugacity capacity of root-soll compartment In mol/m3-Pa

Zv 1.06E404 lfugacity capacity of vadose-zone compartment in mol/m3-Pa

Iw B.70E401 |fugacity capacity of water compartment In mol/m3-Pa

Zd 1.83E+06 |fugaclty capacity of sediment compartment in mol/md-Pa

29 5736405 |fugacity copacity of aguifer compartment in mol/m3-Pa
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Fugacity
Boundary- mass-transfer
layer coefficients Overall intercompariment
thickness mot/Pa-m2-d mass transfer rate constants (1/day)
Diftusion coefiicients in m2/d (del) Y T
Compartment Phase Compartment one-sided both-sides Diffusion Advection  Total  Compartment Interfc
{Dair 4,36E-01 Da 1,28E-03 3.44E-03 || 5.29E-02 | 5.18E-02{] 4.92E-03 9.28E+00; 9.28 E+00 [lair-water, T_aw
IDwater 5.26E-05 Dw &.57E-06 21904 || 2.61E+00 1,19 E-04 0 1.19 E-04 [lwater-air, T_wa
"Dalr_g 2.77€-02 Dg 1.20E-10 | S5.00E-03 || 1.24E+01 | 2.80E-02 ) 5.406-02 1.88E+02| 1,88 E+02 [lalr-ground, T_ag
Dwater_ 4.32E-07 5.78E-04 | 281E-02 2.08E-05 4.16E-04| 4.36 E-04 |ground-alr, T_ga
I'Dclr_s 2.42E-02 Ds 1.05E-10 5.78E-04 || 2.81E-02 | 2.57E-02| 1.91E-05 6.61E-08| 1.91 E-05 [jground-soil, T_gs
Dwater_ 4.24€E-07 4.88E-05 || 3.01E-01 6.14E-08 1] 6.14 £-08 [jscil-groundg, T_sg
Dalr_v 5.86E-03 Dv  404E-09 | 4.88E-05 | 3.01E-01 | 5.BBE-02 2.13E-10) 2.13 £-10 Psoll-vadose, T_sv
Dwoter_ 3 73E-06 589604 || 7.30E-02 2.46E-10] 2.46 E-10 [[vadose-aquifer, T_vg
||chfer_ 6.15E-06 Dd  3.64E-11 200802 || 2.29E-001 | 2126-00 [ 4.87E-04  2.09E+01] 2.09 E+01 |watersediment, T_w:
2,36E-05 { 2.B3E+00 231E-06  9.89E-02( 9.89 E-02 [sediment-water, T_ch
||r_stom 1.26E-02 5.00E-03 || 3.64E-02 | 3.59E-02{i2.18E+00 9.55E+01] 9.76 E+01 jjair-plants, T_ap
5.00E-06 || 2.94E+00 2.496-04  1.09E-02( 1.12 E-02 |plants-alr, T_pa
2.50E-05| 2.50 E-05 flsediment-out, T_do
1.09E+03] 1.09 E+03 [jair-out, T_ao
5.56E-03] 5.56 E-03 [[plants-ground, T_pg
r_stom Resistance to mass transfer accross the stomata (4 4.52E-07] 4.52 E-07 [plants-solt, T_ps ||
2,065 Diffusion coefficient of water vapor In oir m2/d 4] 0.00 E+00 [[ground-piants, T_gp
2.66E-03 stomatal reslstance 1o water vapor In d/m 2.32E-05| 2.32 E-05 [lground-water, T_gw
2.376-08| 2.37 £-08 [[soli-plants, T_sp u
aaal J.04E+01 bbbl  0.00E+00 3.00E-03[ 3.00E-03 [water-out, T_wo
aaa? 7.61E-05 bbb2 0.00E+00 B ’
aacal 3.27E-07 bbb3 0.00E+0Q
aaad 1.19E-11 bbb4 0.00E+00
aaab 2.09E-05 bbb5 0.00E+00
qqab 2.10e+01
aaa? 2.23E+02
aacs 4.03E-02 Lam1 1.14E-07
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Source term (g/d)
alr 0.0 E+00
ground | G.OE+00
water 0.0 E+00
Loss-rate Total Concen-  Mass
constant Inventory  fralion dishi- Residence
Compardment (1/day) (moles) (mol/m3) bution  Gailns Losses Time
Name L N c % g/d a/d {days)
aflal 1.40E+03 | 3.9E-10 1.1 E-13 0.00% |[1.39E-04] 1.39E-04| 7.16E-04
plants| p| 1.67€02 | 32605 | 44E06 0.00% |).35E-04| 1.35E-04 | 5.98 E+(1
ground-soll} g| 3.51E-03 | 44E04 | 46E-05 0.00% |3.89 £-04| 3.89E-04 | 2.85 E+02
root-soll| s | V1SEQ7 | 2.1 E+01 7.3E-03 B.60% |2.12E-06} 6.08E-04 | 8.71 E+06
vadose-zone| v| 225E-07 | 22E+02 | 69E03 | 91.40% }1.13 £-06] 1.27E-02 § 4.44 E+Q0
surface water| w| 212€+01 | 4.5E-08 1.9E-10 0.00% |243E-04| 2.436-04 | 472E-02
sediment| d| 9.90E02 | 96E06 | 41E0S 0.00% |2.39E-04] 2.39E-04 | 1.01 E+O1
oquifer] q| 1.51E-02 | 3.6E-06 1.2 E-0% 0.00% |1.39 E-05] 1.39E-05 | 6.64 E+0)
Mass Flows (g/d)
alr-ground| 1.87 E-05 fag*Na*MW soil-ground| 3.25 E-04
air-water] 9.21 E-07 Jaw*Na*MW soil-plants| 1.26 E-04
alr-out | 1.08 E-04 [fao*Na*MW soil-vadose| 1.13 £-06
alr-plants| 9.70E-06 [lap*Na*Mw soil-trnsfrm] 1.56 E-04
air-transform|  1.09 E-06 |Ra*NaMw| vadose-aquifer| 1.39 E-05
plants-air] 9.04 E-05 [lpa*Np*MW vadose-tmsfrm| 1.27 E-02
plants-ground| 4.50E-05 Jpg Np*MW aquifer-ramoval} 1.39 E-05
plants-soll|  3.66 E-09 Tps*Np* MW water-alr| 1.36 E-0%
plants-trnsfrrm} 0.00 E+00 water-sediment} 2,39 £-04
ground-air] 4.83€-05 [lga*Ng'MW water-out] 3.44 E-08
ground-plants| 0.00 E+0C Tgp*Ng*MW water-trnsfrm| 3.40 E-06
ground-solll 2.12E-06 [rgs*Ng*MW sediment-water| 2.39 E-04
ground-water| 2.67 €06 ygw'Ng'MW sedmnt-tmsfrm| 1.69 £-12
ground-tmsfrm| 3.36 £-04 Rg*Ng*Mw]| sediment-out| 6.04 e-08
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Time-dependent Compartment Inventories

Time (d)
0

146
262
438

© 584
730
876
1022
1168
1314
1460

const_sot
-4.3166E-05
Ns(@Ns>=MNsat)

210 £+

210 E+07

2.10 B+

210 B+

2,10 E+0

2,10 E+01

210 E+00

210 E+01

2.10E+01

2. 10 E+O1

2,10 E+01

Ns{observed,
2.1 E+Q1
2.1 E+O00
2.1 E+00
2.1 E+D
2.1 E+M
21 E+D1
2.1 E+01
2.1 E+01
2.1 E+0N
2.1 E+0
2.1 E+00

Ns(O)(total)
2.1 E+O1
Ns{saf)
3.8e+02

Ns(total) Nv{@Ns=sof]

2.7E+0
2.1E+01
21840
218+
2.1E+01
2.1E+01
2.1E+01
2.1E+01
2.1E401
21E+01
2.1E+0)

Plo
Ng
3.6E-06
3.6 E-06
3.6E-06
3.6 E06
3.6E06
3.6 E-06
3.6E-06
3.6 E-06
3.6 E-06
3.6 E-06
3.6 E-06

228402
2.26+02
2.2E4+02
2.2E402
2.2E+02
2.2E+02
226402
2.2E+02
2.26402
2.26+02
2.28+02

Pnas_gc.xls
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Q_n
CalTOX™ 2.3 (beta): Eight-Compartment Multimedia Exposure Model
Copyright (c) 1996 Regents of the University of California and California Department of Toxic Substances Control

Inputs: Chemical name==> Benzo(@)pyrene Outputs:  |See Wamings Please |
- = Site name ==== SFO Temporary Construction | Target Soll Concentrations (in ppm)
Cancer Non-cancer
Toxicity Data ==> potencles ADls Based on cancer risk:
1/{mg/kg-d) {mg/kg-d) Root soll| 6.5 E+0
tnhalation | 3.9 E400 0 Vadose sol| 1.0 E+5 | >conc limit
Ingestion | 1.2 E+01 0 Root Soll 6.5 E+0
Dermal 1.2 E+01 0 Based on hazard: Vadose soil 1.0 E+5
Total dose 1] Rootsolll 0.0 E+0 !notavibl.
Risk Hazard gquotient vodose soll| 0.0 E+0 not avibl.
Target Risk/Hazard = [ 1.0E-05 | 1.00
current value should be >
Rool-soll thickness ===> 3 OK Un-mitigated risk and/or hazard ratio
Alter rool soll thickness fo?|  n/a Risk 1.5E-6
Distance off-site for air exposure=| 0.0 E+00 |meters Hazard ratio 0.0 E+0

Time afier Initicl concentrations

when exposure begins = | 0.0 E+00 |days

Measured Concentrations (at time = 0} Concentration limits without NAPL
Root-zone soll 1 ppm (Mmga/kg) Rootsoll 1.8 E+D mg/kg sclid
Vadose-zone soll 1 ppm {mga/kg) Vaodose soil 1.5E+00  mg/kg solid
Ground water|{ 0.001  |ppm (Mmg/L) 2.6E03  mg/Lwater
Continuous Inputs Time avig. Conc. in on-site environmental media
Source term to air (mol/d)j 0.0 E+00 ' 5a Alr 1.1 E-08 mg/m3
Source term to ground-surface sol (mol/d)| 0.0 E+00 Sg Plants 2.4E-03 mg/kg(FM)
Source term to root-zone soll (mel/d)| 0.0 E+00 Ss Sind-surface soil 7.7 E-03  mg/kg(total)
Source term to surface water(mol/d)| 0.0 E+00 Sw Root-zone soil | 1.0E+00 mg/kg(total)

vadose-zong soir 1.0 E400 mg/kg(total)

Ground woter | 5.8 E-12 mg/L{water)

Surface water | 4.8E-08 mg/L
Sediment A4E-04 mg/k
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Chemical properties 0.00297 0.003 1 B5E+D!
ompound ncme]Benzo(o}pyrene Value used Mean value |[Coeif. Var] Adjustment Notes

Molecular welght (g/mol) MW 2.52 E+02 252 E+02 |0.0090211 ]
Octanol-water partition coefficlent,  Kow 2 20E+06 2.20 E+06 0.7243531 1
Melting point (K) m 451 E+02 4.51 E+02 0.028 1
Vapor Pressure In (Pa) VP 713E-07 713 E-07 0.067586 1
Solubility In mol/m3 S 1.03 E-05 1.03E05 0.6322445 1
Henry's law constant (Pa-m#3/mol) H- 9.20E-02 0.092 1 1

Diffusion coefficient In pure alr (m2/d)|  Dair 4.36 E-O 4.36 E-01 0.08 1 5.04 E-06

Diffusion coefficient; pure water (m2/d)| Dwater 5.26 E-05 5,26 E-06 0.25 1 6.09 E-10

Organic carbon partition coefficlent Koc| Koc - 2.49 E+06 2488414.062 09062255 1 mh2/s

Partition coefficient In groundfroot soil layer | Kd_s - 7.47 E+03 -99 0.1 1
Partition coefficlent In vadose-zone soil tayer | Kd_v - 6.72 E+02 99 0.1 1
Partition coefficient In agulfer layer | Kd_q - 2.49 E+D4 99 0.1 1
Partition coeffic. In surface wir sediments | Kd_d - 7.96 E+04 99 o 1
Prtn cff. pint(abv-grd)/s! (kg(s)/kgEFM))|  Kps - 1.65 E-02 0.015464386 1 1
Biotmsfr fctr, plont/air (m3(a)/kgpFM)|  Kpa - 592 €405 5916751923 14 1
Biotransfer factor: catle-diet/milk (d/L)] Bk - 8.85E-03 0.0088485659 | 10.77033 1
Biotransfer factor, cattle-dlet/meat (d/L) Bt - 293 E-02 0.02932196%9 | 12.589678 1
Blotransfer factor; hen-diet/eggs (d/L) Be - 1.75 E+01 17.45376954 14 1
Biotrmsfr fotr: brst mik/mithr Intake (d/kg)| Bbmk - 439 E-0 (0.43945%88 10 1
Bloconcentration factor; fish/water| BCF - 3.29 E+02 328.6656667 | 0.4084036 1
Skin permeabliity coefficlent; cmfhj Kp_w - 1,20 E-02 0.011974979 2.4 1
Fraclion dermal uplake from soil| dfct_sl- 1.00 E+00 29611.52573 0.27 1
Reaction haif-life In oir (8| Thalf_a 632 E-02 6.3E-02 1 1
Reacton half-ife In surfoce soll (d)] Thalf_g 2.29 E+02 2.3E+02 1.1 1
Reaction half-life In root-zone soll (d){ Thalf_s 2.29 E+02 23 E+02 1.2 1
Reaction half-life in vadose-zone soll (d)|  Thalf_v 8.80 E+02 8.8 E+02 1 1
Reaction half-life In ground water (d)| Thalf_g 8.80 £+02 8.8 E4+02 . 1
Reaction halfdife in surface water ()] Thaif_w 2.34 E+00 2.3 E+00 1.2 1
Reactlon half-iife In sediments (d)] _Thalf_d 1.17 E403 1.2 E+03 1.4 1
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Landscape propetrties
site name|$FO Tempotary Construction value used Mean value |[Coeff. Var] Adjustment Notes
contaminated areainm?2|  AreqQ - 1.00 €403 1.00 E+03 0.1 {m{y)
annual average precipitation (m/d) raln 1.48 E-03 1.48 E-03 0.55 ] 540 E-01
flux; surface water Into landscape (m/d)|  Inflow 0.00 E+00 0.00 E+00 0.1 1 0.00 E+00
land surface runoff (m/d)|  runoff 6,40 E-04 6.40 E-04 0.55 1 234 E-00
atmospheric dust load (kg/m3)| rhob_a 1.00 E-06 1.00 E-06 0.64 1
deposltion veloclty of alr particles (m/d) v_d 6.90E+02 6,90 E+02 15 1
plant dry mass inventory (kg(DM)/m2)]  blo_Inv 2.80E+00 2.80 E+00D 1.05 1
plant dry-mass fraction{ bio_dm 2.20E-01 2.20 E-01 0.4 1
plant fresh-mass density kg/mA3|  rtho_p 8.30 E+02 8.30 E+02 0.2 1
ground-water recharge (m/d)| recharge 8.20E-06 8.20E-06 0.55 1 2.99 E-03
evaporation of water from surface wir (m/d) evoporate 4.38 E-06 4,38 £-06 1 1
thickness of the ground soll layer (m) dg 1.00 E-02 1.00 E-02 1 1
soll particle density (kg/m3)j  rhos_s 2.65E+03 2.65 E+03 0.05 |
water content In surface soil (vol fraction)] beta_g 1.3 -0 1.31 E-01 0.24 1
alr content In the surface soll (vol fretn)| alpha_g 242 -0 2.42 E-0) 0.29 1 cmfy
eroslon of surface soll (kg/m2-d)} erosion_g 300E-04 3.00E-04 0.2 1 0.0064099
thickness of the root-zone soil (m) d_s J.00E+00 3.00 E+Q0 0.49 1
water content of root-zone soll (vol. frctn.} | beta_s 1.25E-01 1.25 E-Ot 0.3 1
alr content of root-zone soll (vol. frein) | alpha_s 223 E-01 2.23E01 0N 1
thickness of the vadose-zone soil (m) d_v 240 E+O1 3.40 E+01 0.56 1
water content: vadose-zone soll (vol. frcin)| beta_v 280 EQ] 2.80E-07 0.2 1
alr content of vadose-zone soil (vol. fretn.)| alpha_y 1.70 E-01 1.70 E-01 0.2 1
thickness of the aqulfer layer {m) d_q 3.00 E+DD 3.00 £+00 0.3 ]
solid material density in aguifer (kg/m3)} rhos_q 2.65 E+03 2.65 E+03 0.05 1
porosity of the aquiferzone| beta_qg 2.00E-0 2.00E-0N 0.2 1
traction of land area In surface water|  f_orw 4,70 E-02 4.70 E-02 1.57 1
average depth of surface waters ()]  d_w 5.00 E+00 5.00 E+00 1.58 1
suspended sedmnt In surface wir (kg/m3)] rhob_w 8.80 £-02 8.80 E-02 1 1
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Landscape properies (conlinued)

Prngs_tw.xis

site nome]SFo Temporary Construction Value used Meon value |Coeff. Var] Adjustment Notes
suspended sdmnt deposition (kg/m2/d)| deposlit 1.05 E+01 1.05 E+01 0.3 1 {(m/s)
thickness of the sediment layer (m) dd 5.00E-02 5.00 €-02 1 ]
solld materlal density In sediment (kg/m3)] rhos_d 2.65 E+03 2.65 E+03 0.05 1
porosity of the sediment zone| beta_d 200E-01 200E01 0.2 1 m/y
sediment burlal rate (m/dy] bury_d 1.00 E-D4 1.00 E-06 5 1 J.65E-04
ambient environmental temperature ()| Temp 288 E+02 288 E+02 0.01 1 {m/s)
Surface water current In m/d| current_w 0.00 E+00 0.00 E+00 1 1 0.00 E+00|
organic carbon fraction In upper soit zone|  foc_s 3.00E-D3 3.00E-03 0.37 1
organic carbeon fraction In vadose zonep  foc v 2.70E-04 2.70E-04 14 1
organic carben fracton in aquifer zone] foc_q 1.00E-02 1.00 E-02 1 1
organic carbon fraction in sediments]  foc_d 3.20E-02 3.20E-02 0.84 1
bndry lyr thickness in alr above soll (m)] del_og 5.00E-03 5.00 E-03 0.2 1 (m/s)
yearly average wind speed (m/d)| v.w 1.50 E+05 1.50 E+05 0.67 1 1.74 E+Q0
distance to fisst well (m)] d_well (.00 E+Q0 0.00 E+00 1
Darcy veleoclty (m/d)} v_darc " 1.00E-M 1.00E-01 1
water dispersion coeff, (m2/d) D_T 5.00 E-02 5.00 E-02 )
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(General Construction) Exposure Factors Value used Mean value [Coeff, Var] Adjustment | Notes
Body welght (kg) BW 7.00 E+01 7.00 e+ 0.2 1
Surface area (m2/kg) SAb 4.60 E-03 4,60 E-03 0.07 1
Active breathing rate (m3fkg-h)| BRa 3.60 €-02 3.60 E-02 0.3 1
Resting breathing rate (m3/skg-h) BRr 6.40 E-03 6.40 E-03 0.2 1
Fluid Intake {L/kg-d) Ifi 220 E-02 2.20E-02 0.2 1
Fruit and vegetable intake (kg/kg-d) ifv 4,90 E-03 4.90E-03 0.2 1
Graln intake (kg/kg-d) Ig A70E-03 3.70E-03 0.2 1
Milk Intake (kg/kg-d) Imik 6.50E-03 6.50E-03 0.2 1
Meat Intake (kg/kg-d) Imt 3.00E-03 3.00E-03 0.2 1
Egg Intake (kg/kg-d|  legg 4.60E-04 4.60 E-04 0.3 1
Fish intake (kg/kg-d) Ifsh 2.90 E-04 2.90 E-04 D4 i
Soll Ingestion (kg/kg-d) tsl 3.50E-06 3.50E-06 3 1
Breast mikk Ingestion by Infants (kg/kg-d) ibm 1.10 E-O1 1.10E-O 0.2 1
Inhalation by cattle (M3/d) Inc 1.22 E+02 1,22 E+02 03 1
inhalation by hens (m3/d) Inh 2.20 E+00 2,20 E+00 03 1
Ingestion of pasture, dalry cattle kg(FM)/d)|  Ivdc 8.50 £+01 B.50E+01 0.2 1
Ingestion of pasture, beef cattle (kg(FM)/d)]  Ivbe 6.00 E+0 6.00 E+01 0.4 1
Ingestion of pasture by hens (kg(FM)/d) vh 1.20 E-01 1.20 E-0N 0.04 1
Ingestion of water by dairy cattle (L/d)]  Iwdc .50 E+01 3.50 E+O1 0.2 1
Ingestion of water by beef cattle (L/d)|  Iwbc 3.50 E4+01 350 E+0 0.2 1
Ingestion of water by hens (L/d) lwh 8.40 E-02 B.40 E-02 0.1 1
Ingestion of scil by caftle (kg/d) tsc 400 E-0 4.00E-0 0.7 1
Ingestlon of soll by hens (kg/d) Ish 1.30 E-05 V.30 E-05 1 1
Fraction of water needs from ground water}  fw_gw B.00E-MN 8,00 E-0 0.1 1
Fractlon of water needs from surface water]  fw_sw 2.00E-M 2,00 E-01 0.1 1
Fretn lrrgtn wir contamnnts tnsfrd to soil fir 2.50 E-01 2.50E-01 1 1
Fretn fris & vgtbls that are exposed produce [fabv_grd_V 4,70 E-01 4,70 E-01 0.1 i
fraction of frults and vegetables local flocal_v 240 E-01 2.40 E-01 0.7 1
Fractlon of gralns local| flocal_g 1.20 E-O1 1.20E-0 0.7 1
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Human Exposure Factors (continued)|  Value used Mean value [Coeff. Var] Adjustment | Notes
Fractlon of milk local| flocal_mk 4.00 -0 400 E-N 0.7 1
Fraction of meat local| flocal_mt 4.40 E-01 4,40 E-01 0.5 1
Fraction of eggs local|flocal_egg 4.00 E-01 4,00 E-01 0.7 1
Fraction of fish local] flocal_fsh 7.00 E-O1 7.00 E-01 0.3 1
Plant-air prttn fctr, porticles, m3/kg(FM)| Kpa_part 3.30 E+03 330 E+03 1.8 1
Rainsplash (mg/kglpint FM)/{mg/kg(soi)| rainsplash 3.40E-03 3.40E-03 1 1
Water use In the shower (L/min)| Wshower 8.00 E+00 8.00 E+00 0.4 1
Water use In the House (L/h)] Whouse 4.00 E+01 4.00 £+ 04 i
Room ventilation rate, bathroom (m3/min)] VRbath 1.00 E+Q0 1.00 E+00 04 1
Room ventilation rate, house (m3/h}] VRhouse 7.50 E+02 7.50 E+02 0.3 1
Exposure time, In shower or bath (h/day)] ETsb 2.70E-0 2.70E-Q1 0.6 1
Exposure time, active Indoors (h/day) ETal 0.00 E+00 0.00 E+00 0.14 1
Exposure time, outdoors at work (h/day)| ETao 8.00 E+00 8.00 E+00 0.4 1
Exposure time, Indoors resting (h/day) ETrl 0.00 E+00 0.00 E+00 0.04 1
indoor dust load (kg/m#A3)| dust_in 3.00E-08 3.00E-08 0.4 1
Exposure frequency to soll on skin, {d/y) EFs! 2.50 E+02 2.50 E+02 0.6 1
Soll adherence to skin {(mg/fcm?2) Slsk 5.00 E-01 5.00 E-01 0.4 1
Ratio of Indoor gas cong. to soil gas conc. |alpha_inain 100 E-04 1.00 E-04 2 1
Exposure time swimming (h/d)]  ETsw 500 E-O1 500 E-0 05 1
Exposure frequency, swimming (dfy)| EFsw 1.50 E+01 1.60 E+01 4 1
Water ingestion while swimming (L/kg-h)|  Isww 7.00E-04 7.00 E-04 ] 1
Exposure duration (years) ED 2.00 E+00 2.00E+00 1.15 1
Averaging time {(days) AT 2.56 E+04 256 E+04 Q1 1
Constants
Gas Constant (Pa-m”3/mol-K)f 8.31E+00 Rgas
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Time averaged population daily dose in
mg/kg-d

3.00E-06 ‘
2.50E-06 —

Alr (gases &
particles)

1.50E-06

1.00E-06

5.00E-07 Inhalation intake

0.0CE+00
Ingestion intake

Surface soll
Root-zone soll Dermal uptake
Ground water

Surface water
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Exposure Pathway-Include-and-Exclude Joggles

All inhalation exposures Indoors active 0 Contaminant fransfer,. alr to plants surfaces 0
All Inhalation exposures Indoors resting 4 ptmnnt, transfer, gmd. soll to plant surfaces 0
inhalation exposure In showerfbath 4 ontamnnt. transfer, root soll to plant tissues 0
Inhalation exposures outdoors active ] On-site grazing of animals 0
Inhalation of air particles indoors 0
Transfer of soll dust to indoor air 0 hgestion of home-grown exposed produce 0
Transfer of soll vapors 1o Indoor air 0 bstion of home-grown unexposed produce 0
On-site Inhalation by anlimals 0 Ingestion of home-grown meat 0
ingestion of home-grown milk 0
Use of ground water as tap water 1 Ingestion of horme-grown eggs 0
Use of surface water as tap water 0 Ingestion of locally caught fish 0
Ingestion of tap water 1 Direct soil Ingestion 1
Use of ground water for Irigation 0 soll contact exposure at home or af work 1
Use of surface water for [rigation 0 Dermal exposure during shower/bath 0
Dermal & Ingstn exposures while swimming 0
Use of ground water for feeding anlmails 0
Use of surface water for feeding animals 0 Breast-milk ingestion by Infants 0
[ To return to the CalTOX Flowchart press the I};uﬂon on the toolbar
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PATHWAYS Air (gases Surface Root-zone Ground Surface Totals %
& parlicles) s0il - 50l water walor
INHALATION 3.30E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.30E-09 0.07
INGESTION.
Water 1.02E-13 0.00E+00 1.026-13 0.00
Exposed produce 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00
Unexposed produce 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00
Meat 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00€+00 0.00
Milk 0.00e+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00
Eggs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00
Fish 0.00E+00 0.00E+00 0.00
Solt 1.46E-08 1.88E-06 1.90E-06 42,52
Total ingestion 0.00 E+00 1.46 E-08 1.88 E-06 1.02E-13 | 0.00E+00 1.90 E-06 42 52
DERMAL UPTAKE 1.97E-08 2.54E-06 0.00E+00 0.00E+00 2.56 E-06 57.41
Dose SUM 3.30E-09 3.43E-08 4.43E-06 1.02E-13 | 0.00E+00 | 4.47E-06 100.0
Alr (gases Surface Root-zcne Ground Surface
Breast milk & parlicles) soll soll water water total
concentration 2.4% E-08 2.87 E-07 1.27 E-04 2.94E-12] 0.00E+00 1.28 E-04
dose_bm
Infant dose 0.00 E+00{ 0.00 E+00 0.00E+00] O000E+00| 0.00E+00 0.00 E+00]
Ingestion dose used =>| 1.90E-06
Total dose used =>| 4.47 E-06
ENVIRONMENTAL Alr (gases) Air (dust) Ground soll Root soil [Ground watelSurface water
Medla mg/m*3 mg/m*"3 mg/kg mg/kg mg/L mg/L
CONCENTRATIONS 3.28 E-10 1.11 E-08 8.35 E-03 1.08 E+00 | 5.81 E-12 5.98 E-09
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EXPOSURE MEDIA CONCENTRATIONS (averaged over the exposure duratfion)

EXPOSURE Air (gases) Alr {dust) Ground soll Root soil  [Sround watefSurface water
Indocr alr (mg/m+3) 3.28E-10 0.00 E+00 0.00 E+00 (.00 E+00 54BE-15 0.00 E+00
Bathroom alr (mg/m~3) 7.04E-13 0.00 E+00
Qutdoor air {mg/m”3) 3.28E-10 1.11 E-08
Tap water (mg/L) 465 E-12 0.00 E+00
Exposed produce (mg/k{  0.00 E+00 0.00 E+00 0.00 E+00 0.00E+00 | C.00E+0D 0.00 E+00
Unexposed produce (mg/] 000E+00 | QOOE+0D | OO00E+QQ
Meat (mg/kg) 0.00 E+CO 0.00 E+00 0.00E+00 0.00E+00 | 0.00 £+00 000 E+Q0
Milkk (mg/kg) 0.00 E+00 0.00 E+00 0.00 E+00 0.00E+00 | O.00E+00 0.00E+00
Eggs (mg/kg) 0.00 E+00 0.00 E+00 0.00 E+00 Q.00E+00 | 000E+QO0 0.0 E+00
Fish and seafood (mg/kg) 1.97 E-06
|Household solt (mg/kg) 417 E03 5.38 E-01
Swimming water (mg/L) 5.98 E-09
PATHWAY CONTACT FACTORS (CR/BW'FI)
EXPOSURE Units Inhatation Ingestion Dermal
Media
Indoor alr {(active) 0.00 E+00
Indoor alr (resting) 0.00 E+00
Indoor air (shower/bath) 0.00 E+00
Qutdoor alr (active) 2.88 E-O1
Tap water 2.20E-02 0.00 E+00
Exposed produce 0.00 E+00
Unexposed produce 0.00 £+00
Meat 0.00 E+00
Milk 0.00 E+00
Egos 0.00 E+00
Fish and seafocd 0.00 E+00
Househoid soill 3.50 E-06 473 E-06
Swimming wir 0.00 E+00 0.00 E+00
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Dose ratios Inh-dose/Ns Ing-dose/Ns  drmi-dose/Ns  inh-dose/Ng Ing-dose/Ng drml-dose/Ng
1.6E-10 9.0E-08 1.2E-07 0.0E+00 2.8 E-08 0.0E+00 |
Total Totql Total Total Total
inhalatlon ingestion dermal dose from  dose from
Time (y) dose dose dose Total dose root soll__ground water
0 3.3 E-09 1.9E-06 2.6 E-06 45E-06 4.5 £-06 1.0E-13
0.2 3.3E-09 1.9 E-06 2.6E-06 4.5 E-06 4.5 E-06 10E13
D4 33EQ9 1.9 E-06 2.6 E-06 4.5 E-06 4.5E-06 1.0E-13
0.6 3IEDQ 1.9E-06 2.6E06 45E-06 4.5 E-06 1.0E-13
0.8 33E09 1.9 €06 2.6 E-06 4.5E-06 4.5E-06 1.0E-13
] 33E9 1.9 E-06 2.6 E-06 4.5 E-06 4.5E-06 1.0E-13
1.2 3.3 E-09 1.9 E-06 2.6E-06 4.5E-06 4.5 E-06 1.0E-13
1.4 33E-09 1.9 E-0& 2.6E-06 45E-06 4.5E-06 1.0E13
1.6 33E09 1.9E-06 2.60E-06 4.5 E-06 45E-06 1.0€E-13
1.8 33 EQ9 1.9 E-06 2.6 E-06 A5E-06 4.5 E-06 1.0E-13
2 J3E-09 1.9 E-06 26 E00 4.5E-05 4.5 E-06 1.0E-13
Cumulative doses 0.003260265
over ED by route, mg/k¢ 2.4 E-06 1.4 E-03 1.9 E-03 3.3 E-03 A3 E-03 7.5E-1
fraction 0.0007 0.4252 0.5741 1.0000 1.000 0.000
Average doses
over ED by route, mg/kg- 3.3 E-09 1.9E-06 26806 45E-06 4.5 E-06 1.0E-13
Maximum doses
over ED by route, ma/kg- 3.3 E-09 1.9 E-06 2.6 E-06 4.5E-06 4.5 E-06 1.0E-13
| fractlon 0.0007 0.4252 0.5741 1.0000 1.000 0.000
Max breast-milk dose 0.0E+00  mg/kg-d [Maxing | 19E-06 |
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HOH-site 1-h max X/& (mo!/m3-s) 2.0E-01 Off-site pseudo Sa=  2.2E-07  mol/day
|Oﬂ-slie Long-term X/Q 1.6 £-02 bbb2= 1.4E-10 bbbd= 22E-03
iOn-site Long-term X/& 22E02 bbbd= 1.3E05 bbbs= 21E06
[[OfHf-site air dilution factor 1.0 E+Q0j fugacity fugacity
off-site on-sile
{lOff-site air concentration (gases) 3.3 E-10img/m3 3.1 E-12 3NV E-12  |air
[fOff-site concentration (paricles) 1.1 E-08/mg/m3
[fOtt-site suace-water concenirin, 7.7 E-10|mg/L 2.8E-13 2.2E-12  |water
[[Oft-site surface soil concentration 2.1 £-04jmg/kg 1.0E-11 4.1 E-10 |ground soll
Oft-site rool-soil concentration 1.1 E-04img/kg 54E-12 5,3 €-08 [root sail
“ w erf(w)
Off-site ground-water dilution|0 0.0 E+00 0.0 E+C0
Dispsn redctr] 1.0 E+00

decay reduct] 1.0 E+00

On-site aquifer dilution zone  d_vintoq 26803 m
Darcy velociy of water v_darc 1.0E01 m/d
Contaminant velocity Ve 1.9 E-06 m/d
Trnsvrs. disprsn. coeff, {water) DY 50E-02 m2/d
Trnsvrs. disprsn. coeff. (Chermn) D_Tc 9.5 E-07 m2/d
Dispersion depth dz 30m
Thickness of aquifer d_q 3m
Transverse dispersivity (Chem) alpha_t S0EQ0I m
Width of the contaminated area Y azm
Distrance to off-site location X Om
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Cailculated Properties
fugacity capacity of pure air] 4.18 £-04 Zalr
fugaclty capacity of pure water] 1.09 E+01 | Zwater
mwmmmmmmmmmaNMOcm
Plant-root volume fretn (m3(pints)/m3(sh)| 2.68E-03 | pr_vol
evapotranspiration of water from soll (m/d) 7.62 €04 pvapotrary 2.78 E-0Y|m/y
transpiration of water from plants (m/d)} 9.15 E-04 | fransplre 334 EQN|mfy
Total surface water runoff (m/d)| 7.05 E-04 | outflow | 2.57 E-01{m/fy
bndry lyr thickness in air above wir (m)| 3.44 E-03 | del_ow
bndry lyr thickness in wir below air (m)l 2.19 E-04 | del_wa
diffuslon length in surface soll (m)] 578E-04 | del g
diffusion length In upper soll (m); 4.88 E-05 del_s
Thickness of the root-zone soll layer| 3.00 E+00 d_s
wir-side bndry lyr thickness with sed (m)| 2.00 €-02 del_wd
sed-side bndry Iyr thickness with wir (m)| 2.36 E-05 del_dw
Initlca! concentration in soll (mol/m3)|  7.34E-03 Cs0
Inltial cone. In the vadose zone (Mol/m3)| 6.89E-03 Cv0
Sediment resuspension rate (kg/m2-d)| 1.05E+01 fesuspenc
soll particle density; surface layer(kg/m?3) 2650 rhos_g
soll particle density; vadose layer(kg/m3) 26500 rhos_v
Initlal iventory in groundwater zone 0] NgD
diffusion lag time in skin ()| 1.03 E+03 flag
Skinfwater partition coefficient] 2.96 E+04 Kmn
Reaction rate constant in alr (1/d)|  10.96519 Ra
Reaction rate constant, ground soii (1/d)| 0.0030311 Rg
Reaction rate constant, root-zone soll (V/d)| 2.949€-08 Rs
Reacton rate constant, vadose-zone soil (1/d)|  2.251E-07 Rv
Reaction rate constant, ground water (1/d) 2.986E-09 Rg
Reaction rate constant, surface water (1/d)| 0.2965683] Rw
Reaction rate constant, sediment (1/d)]  7.002E-10 Rd
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Continucus source term to air (mol/d) 0.00E+00 Sa
Fraction deposited matrl Intercepted by vegin| 0.9996063| Infrepty
Net trnfr, phioem soltn frm pints to roots (m/d) 0.0002|Phim-flow]
Boundary layer thickness of soll on plant {m) 0.000005] del_slyr
depth of plonts compartment Inm 0.0073067] d_p
Leof areq Index m2 leaves/m?2 land 156 LA
Dry depsoltion veloclty of particles m/d 334] Vdep
Warnings

0 Ground solt depth greater than 2 cm

0 Root-zone soil too shallow for accuracy of diffusion model (must be at least 1.4°del_s)

1 starting fime cannot be 0 and should be greater than 365 day

0 Recharge velocity Is negotive

0 Recharge veloclty Is too large accuracy of model

0 Concentration in root-zone solk-water <0 or exceeds solubillty when there are non-zero sources
0 Concentration In vadose-zone soll-water <0 or exceeds solubliity when there are non-zero sources
0 Concentration in groundwater exceeds solubility or <0

0 Concentration in surface water exceeds solubllity

0 Concentration in sediment-zone water exceeds solubllity

0 Exposure time indoors and outdoors at home or af work exceeds 24 h

0 Risk from breast milk exposure Is large compared to other Ingestion pathways

0 Hazard frorm breast milk exposure Is large compared to other Ingestion pathways

0 fraction of water from groundwater plus fraction from surface »>1

1 total
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Fugacity (Pa) Compartment Volumes (m*3)
Alr fal 3.12E-12 va| 3.5 E+03 |Alr compartment
Plants fpl 3.29E-11 Vpp| 7.3 E+00 |Plants compartment
Ground fgl 4.08E-10 Vgl 9.5 E+00 jGround-soil compartment
Root fs| 5.26E-08 vs| 2.9 £+03 [Root-zone compartment
Vadose fv| 6.47E-07 wl 3.2 £404 |Vadose compartment volume
Water fw]| 2.18E-12 Vw| 2.4 E+02 |Water compartment
Sediment fd| 2.18E-12 vad| 2.4 E+00 [Sediment compartment
Groundwater fql 2.12E-15 Vq| 3.0 E+03 |aquifer compartment
Fugacity Capacities (mol/m*3 per Pa)
Zap 3.75E+07 [fugacity capacity of air particles in mol/m3(s)-Pa |
Zgp 2156405 |fugacity capaclty of ground soil compartment particles in mol/m3(s)-Pa
sp 2.15E+05 [fugacity capacity of roof zone compartment particles in mol/m3(s)-Pa
vp 1.94E+04 [fugacity capacity of vadose zone compartment particles In mol/m3(s)-Pa
Zwp 2.20E+06 |fugacity capacity of suspended sediment In surface water In mal/m3(s)-Pa
dp 229406 |fugacity capacity of bottom sediment particles In mol/m3(s}-Pa
Zap 7.17€+05 lfugacity copacity of aqulfer solids in mol/m3-Pa
Zpy 1.04E+03 [tugacily copacity of plant rools
Zphl 9.78E+00 |fugacity capacity of phloem
Za 1.46E-02 [fugaclty capachy of alr compartment In mol/m3-Pa
p 2.44E+05 |fugacity copacity of above-ground plant biomass
g 1.35E4+05 |fugaciy capacity of ground soll compartment in mol/ma-Pa
s 1.40E+05 |fugacity capaclty of root-soll compartment In mol/m3-Pa
v 1.06E+04 |fugacity capacity of vadose-zone compartment in mol/m3-Pa
Iw 8.70E+01 [fugacity capacity of water compartment In mol/m3-Pa
Zd 1.83E+06 |fugacity capacity of sediment compartment in mol/m3-Pa
fids| 5.736+05 |fugacity capacity of aquifer compartment In mol/m3-Pa
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Fugacity
Boundary- mass-transfer
layer coefficients Overall Intercompartment
thickness mol/Pa-m2-d mass fransfer rate constants (1/day)
Diffusion coefficionts In m2/d (del) Y T
Compartment Phase Compartment one-sided both-sides Diffusion Advection Total  Compartment Interfc
{Dair 4,36E-01 Da 1.25E-02 3.44E-03 | 5.296-02 [5.18E-02]] 4.79E-02 9.05E+00| 9.10 E+00 Jlalr-water, T_aw
Dwater 5.26E-05 Dw 6.578-06 2.19E-04 | 2.61E+00 1.19 E-04 0 1.19 E-04 [water-alr, T_wa
||Dclr_g 2.77602 Dg 1.20E-10 || 5.00E03 | 1.27E+00 | 2.75E-02]} 5.16E-01 1.83E+02] 1.84 E+02 fJair-ground, T_ag
Dwater_ 4.328-07 5.78E-04 | 2.B1E-02 2.04E-05 4,15E-05| 6.19 E-05 [lground-air, T_ga
|Dolr_s 2.42E-02 Ds 1.056-10 || 5.786-04 || 2.81E-02 | 2.57E-02| 1.91E-05  6.61E-08| 1.91 E-05 [iground-soll, T_gs
Dwater_ 4,24E-07 4.88E-05 || 3.01E-0N 6.14E-08 0 6.14 E-08 Jsoll-ground, T_sg
Dair_v 5.B6E-03 Dv A4.04E-09 || 4.88E-05 || 3.01€E-01 | 5.88E-02 2.13E-10| 2.13 £-10 jsoil-vadose, T_sv
iDwaoter_ 3.73E-06 5.89E-04 § 7.30E-02 2.46E-10| 2.46 E-10 Jvadose-agquifer, T_vo
Ich‘rer_ 6. 15E-06 Dd 3.64E-1] 200E-02 | 2.29E-01 | 2.12E-01| 4.87E-04 2.09E+01| 2.09 E+01 [|water-sediment, T_w:
2.36E-05 |1 2.83E+00 2.31E-06  9.90E-02| 9.90E-02 sediment-water, T_ch
r_stom 1.26E-02 5.00E-03 || 3.64E-02 | 3.59F-02 || 2.12E+01 9.30E+01j 1.14 E+02 ||cir-plants, T_ap
5.00E-06 | 2.94E+00 6.05E-04 2.65E-03] 3.26 E-03 [[plants-alr, T_pa
2.50E-05| 2.50 E-05 [sediment-out, T_do
1.09E+03| 1.09 E+03 [jair-out, T_ao
5.56E-03| 5.56 £-03 |Iplants-ground, T_pg
r_stom Resistance to mass transfer accross the stomata ( 1.10E-061 1.10 E-06 fplants-soil, T_ps ||
2.065 Diffusion coefficlent of water vapor In air m2/d 0 0.00 £+00 [lground-plants, T_gp
2.66E-03 stomatal resistance to water vapor In d/m 2.32€-05| 2.32 E-05 |lground-water, T_gw
“ 2.37E-08| 2.37 E-08 [soll-plants, T_sp ||
acal 2.98E+01 bbbl 0.00£+00 3.00E-03] 3.00 E-03 Jwater-out, T_wo
aoa2 7.61E-05 bbb2 0.00E+00 ‘
folaloX] 4.53E-08 bbb3d 0.00E+00
aaad 6.42E-12 bbb4 0.00E+00
acab 2.50E-05 bbbs 0.00E+00
olalela] 2.10E+01
aaq? 2.23E+02
aand 4.026-02 Lam! 1.14E-07
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Source term (g/d)
alr 0.0E+00
ground 0.0E+00
water 0.0 E+00
Loss-rate Total Concen- Mass
constant inventory  tratlon distri- Residence
Compartment (1/day) (moles)  (mol/m3) bulion Gains Losses Time
Name L N c % g/d g/d (days)
arla| 1.41E+03 | 1.6E-10 45E-14 0.00% |563E-05] 5.63E-05| 7.10E-04
plonts| p| 881E-03 | 59ED5 8.0 E-06 0.00% |1.30E-04| 1,30E-04 | 1.13 £+02
ground-soll| g| 3.14E-03 | 5.2E-04 55E-05 0.00% |4.15E-04| 4.15€-04 | 3.19 E+02
root-soll| s 1 1.15E-07 | 2.1 E+01 7.3€03 8.60% |2.55E-06] 6.08E-04 | 8.71 E+06
vadose-zone| v| 2.25€07 | 22€+02 | 69E-03 | 91.40% | 1.13E06 1.27E-02 | 4.44 E+06
surface water| w| 2.12€+01 | 4.5E-08 1.9 E-10 0.00% |238E-04| 2.38E-04 | 4.72E-02
sediment| d| 990E-02 | 94E06 A40E-06 0.00% |235€E-04| 2.35€-04 | 1.01 E+01
agulfer] | 1.51E02 | 3.6E-06 1.2 E-09 0.00% |1.39E-05] 1.39€-05 | 6.64 E+01
Mass Flows (g/d)
alr-ground| 7.36 E-06 [fag*Na*MW soll-ground| 3.25 E-04
ar-water| 3.64E-07 faw*Na'MW soil-plants| 1.26 E-04
alr-out | 43605 [oo"Na*MW soll-vadose| 1.13 £-06
air-plants| 4.57 E-06 [Tap*Na*MwW soll-trnsfirn| 1,56 E-04
air-transform|  4.38 E-07 RG‘NG'MW| vadose-aquifer| 1.39 E-05
plants-cir] 4.82E-05 [fpa*Np*MW vadose-tmsfrm| 1.27 £-02
plants-ground| 8.21 E-05 [pg*Np* MW aquifer-removal| 1.39 E-05
plants-soll| 1.62 E-08 |Tps*Np*MW water-alr{ 1.34 E-09
plants-frnsfrrmj  0.00 E+00 water-sediment] 2.35 E-04
ground-alr] 8.19 E-06 fga*Ng‘Mw water-out| 3.38 E-08
ground-plants| 0.00 E+00 Top"Ng"™MW water-trnsfrmny 3.34 E-06
ground-sol] 2.53E-06 [igs"Ng"MwW{ sediment-water| 2.35 €-04
ground-water| 3.07 E-06 [gw'Ng" MW sedmnt-trnsfrm| 1.66 E-12
ground-tnsfrm| 4.01 £-04 Rg*Ng*MW| sediment-out| 5.93 e-08
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Time-dependent Compartment Inventolr’i:)s‘ Ns(observed) mwNg
Time (v) Time {d) Ns(observed, NQ 1.0E+02 +
0 0 21E+01  3.6E-06
0.2 73 20E+01  3.6E-06
0.4 146 21E+01  3.6E-06 10E+01 4
0.6 219 21E+01  3.6E06
0.8 292 216400 3.6E-06
1 365 21E+01  3.6E-06 . . . ‘ ,
1.2 438 21E+01  3.6E-06 1.0E+00 ' ' ‘ ‘ !
1.4 511 21E+01  3.6E-06 0.5 1 1.5 2 25
1.6 584 2.1E+01  3.6E-06
1.8 657 21E+01  36E06 | _ 1OEOL ¢
2 730 21E+01  3.6E-06 TE>
Ns(O)(total) & 10E02 ¢
2.1 E+01 T
const_sat MNs(sat) g
-4.31268E-05 3.8E402 = 1oeos L
1 Ns(@Ns>=Nsat) Ns{total) Nv(@Ns=sat)
0 2.10 E+0 2.1E+01  2.2E+02
0 2,10 £+01 2.1E+01  2.2E+02
0 2,10 E+01 21E401  2.26402 10804 1
0 210 E+01 21E+01  2.26402
0 2.10 E+01 21E+01  2.2E402
0 2,10 E+01 20E+01 226402 1 0E-05 +
0 2,10 E+01 21E4+01 226402
0 2.10 E+01 21E+0)  2.2E402
0 210 E+01 21E+01 2.26+02 1.0 E-06 _L
0 210 E+0] 21E+01  2.26402
0 2.10 E+Q1 2JE+01  2.26+02 Time (y}
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Pnas_py.xls

Q=
CalTOX™ 2.3 (beta): Eight-Compartment Multimedia Exposure Model
Copyright (c) 1996 Regents of the University of California and California Department of Toxic Substances Control

Inputs: Chemical name== Vinyl chloride Oulputs: |see Wamings Please
: —y Site name ====> SFO Temporary Construction | Target Soit Concentrations (in ppm)
Cancer Non-cancer
Toxicity Data == potencies ADIs Based on cancer risk:
1/{mg/kg-cl) {mg/kg-d) Root soll| 4.0 E-1
inhalation | 2.7 E-O1 0 Vadose soll] 1.2 E+]
Ingestion 2.7 E-01 0 Reot Soil 4.0E-1
Demal 2.7 E-0) 0 Based on hazard: Vadose soil 1.2 E+)
Total dose 0 Root soll] 0.0 E+0 not avibl.
Risk Hazard quotient Vadose sollf 0.0 E+0 not avibl.
Target Risk/Hazard = [ 1.0E-06 | 1.00
curred value  should be >
Root-soil thickness ===> 3 9.6 E+1 Un-mitigaled risk and/or hazard ratio
Alter root soll thickness to?| n/fa Risk 2.0E-6
Distance off-site for alr exposure=| 0.0 E4+00 |metfers Hazard ratio 0.0 E+Q
Time atter initlal concentrations
when exposure begins = dc:ys
Measured Concentrations (altime =0) Concentration imits without NAPL
Root-zone soll 0.4 ppm (Mg/kg) Root soll 6.9 E+02 mg/kg solid
vadose-zone soil | 1.20E+01 |ppm (mg/kg) Vadose soll 6.7 £+02 mg/kg solid
Ground water G.1 ppem (mg/l) 2.5E+03 mg/L water
Continuous inputs Time avrg. Conc. in on-site environmental media
: Source term to air (mol/d}| 0.0 E+00 Sa Alr 23E-04 rmg/m3
Source term to ground-surface soll (mol/d)} 0.0 E+00 50 Plants 4.4 E-07 mg/kg(FM)
source term to root-zone soll (mol/d)| 0.0 £+00 Ss Srnd-surface soil 1.3 E-04 mg/kg(total
Source term to surface water(mol/d)| 0.0 E+Q0 Sw Root-zone soll § 1.5E-01 mg/kg(total
Vadose-zone soll 4.7 E+00 mg/kg(total
Ground water | 3.7 E-03  mg/L{water)
surface water | 2.3E-05 mg/L
Sediment 2.1 E-05 _mg/kg
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Pnas_py.xls

Chemical properties 0.00297 0.000 ' 10402
ompound ncmeIVlnyl chloride Value used Mean value [Coeff. Var] Adjustment Notes

Molecular welght (g/mol MW 6.25 E+01 %.25 E+0 0.0090271 1
Octancl-water partition coefficient]  Kow 1.52 E+O1 1.52 E+01 0.6856922 1
Melting polnt (K) m 1.19 £+02 119 E+02 0.028 1
Vapor Pressure in (Pq) VP 1.01 E+05 3.67 E+05 0.0857913 1
Solubility in mol/m3 5 3.94 E+O1 3.94 E+0) 0.3125064 1
Henry's law constant (Pa-m~3/mob H- 2.57 E+03 25669 0.1268287 1

Diffuston cosfficient in pure air (m2/d) Dalr .14 E-01 2.14EM 0.05 1 1.06 E-05

Diffusion coefficlent; pure water (m2/d)| Dwater 1.21 E-04 1.21 E-04 0.25 1 1.40 E-09

QOrganic carbon partition coefficlent Koc| Koe - 292 E+01 2915995099 | 1.3582056 1 mA2/s

Partition coefficient In ground/root soll layer | Kd s - 8.75 E-02 -93 01 1
Fartitlon coefficlent In vadose-zone soll laver| Kd_v- 7.87 £-03 Q9 01 ]
Fartition coefficlent in aquifer layer | Kd.q - 2.92E-M -09 o1 1
Partition coeffic. In surface wir sediments | Kd_d - 9.33E-0 99 00 1
Prin cff. pint(abv-grd)/sl (kg(s)/kgeFM)|  Kps - 1.45 E+Q0 1.45373444 4 1
Biotrnsfr fetr, plant/air (m3(a}/kg(pFM))|  Kpa - 1.03 E-03 0.001032439 14 1
Biotransfer factor, catfle-diet/milk (d/L) Bk - 3.80E-07 3.80219E-07 | 1077033 1
Biotransfer factor; cattle-diet/meat (a/L) Bt - 4.72 E-06 4.72341E-06 ]12.589678 1
Biotransfer factor; hen-diet/eggs (d/L) Be - 1.21 E-Q04 0.000120501 14 1
Biotrnsfr fctr; brst mik/mthr Intake (d/kg)| Bbmk - 3.03 E-06 J.03404E-06 10 1
Bloconcentration factor; fishfwater] BCF - 1.02 B+ 10.17249641 1 ]
Skin permeabliity coefficient; cm/hf Kp_w - 8.12 E-D1 0.812063829 24 1
Fraction dermal uptake from scil| difct_sl- 1.00 E+00 2841572713 0.27 1
Reaction half-life in qir (d)| Thali_a 3,22 E+00 32E+00 1 1
Reaction half-ife In surface soit ()| Thalf_g 2,78 E+02 2.8 E+02 1.1 1
Reaction half-lfe In root-zone soll (d)| Thalf_s 2,78 E+02 2.8 E+02 1.2 1
Reaction half-life In vadose-zone soil ()| Thalf v 260 E+02 2.6 E+Q2 1 1
Reaction half-life In ground water (d)| Thalf_g 4.35 E+03 4.3 E+03 1.3 1
Reaction halt-life In surface water (d)| Thalf_w 1.35 E+03 1.4 E+03 1.2 1
Reqctlon half-life In sediments (d) Thalf_d 1.11 E+03 1.1 E+03 1.4 1
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Pnas_py.xls
: Landscape properties
site name|SFO Temporary Construction Value used Mean value [Coetf. Var]  Adjustment Notes
contaminated area inm2| Area 1.00 E+03 1.00 E+03 o1 1 (m/y)
annua! average precipltation (m/d) rain 1.48 £-03 148 E-03 0.55 1 5.40 E-O1
flux: surface water into landscope (m/d)|  Inflow 0,00 E+00 0.00 E+00 0.1 1 0.00 E+00
land surface runoff (m/d)|  runoff 6.40 E-04 6.40 E-04 0.55 1 234E01
" atmospheric dust load (kg/m3)} thob_o 1.00 E-05 1.00 E-0% 0.64 1
deposition veloclty of alr particles (m/d) v d 6.90 E+02 65,90 E+02 1.5 1
plant dry mass inventory (kg(DM)/m2)| bio_inv 2.80 E+00 2.80 E+00 1.05 1
plant dry-mass fraction| blo_dm 220€E-0 220E-0 0.4 1
plant fresh-mass density kg/mA3]  tho_ p 8,30 E+02 B.30 E+02 0.2 1
ground-water recharge (m/d)| recharge B.20 E-06 B.20E-06 0.55 1 299 E-03
evaporation of water from surface wir (m/d) evaporate 4.38 E-06 4.38 E-06 1 1
thickness of the ground soll layer (m) dg 1.00 E-02 1.00E-02 1 1
soll particle density (kg/m3)] rhos_s 2.65 E+03 2.65 E+03 0.05 1
water content In surface soll (vol fraction)] beta g 1.31 E-O) 1.31 E-O1 0.24 ]
air content I the surface soll (vol fretn)| alpha_g 242 E-0 242 E-M 0.29 1 cm/y
eroslon of surface soll (kg/m2-d)| erosion_g 3.00E-04 3.00E-04 0.2 1 0.0064099
thickness of the root-zone soll (m) ds 3.00 E+Q0 3.00 E+00 0.49 1
water content of roat-zone soll (vol, fretn) | beta_s 1.25 E-MN 1.25 E-01 0.3 1
alr content of root-zone soll (vol. frcin) | alpha_s 2.23 E-01 223 E-0 0N 1
thickness of the vadose-zone soll (m) d_v 3.40 E+01 3.40 E+O1 0.56 1
water content; vadose-zone soll {vol, frcin)] beta_ v 2.80E-01 2,80 £-01 0.2 1
alr content of vadose-zone soll (vol. fretn)| alpha_v 1.70 E-MN 1.70 E-O1 0.2 1
thickness of the aquifer layer (m) d.q 3.00 E+00 3,00 E+00 0.3 1
solid maferial density in aquifer (kg/m3)| hos_q 2.65 E+03 2.65 E+03 0.05 1
porosity of the aquifer zone| beta_q 2.00E-0 2.00E-01 02 1
fraction of land area in surface water}] f_arw 4.70E-02 4,70 E-02 1.57 1
average depth of surface waters (m)]  d_w 5.00 E+00 5.00 E+00 1.68 1
suspended sedmnt in surface wir (kg/m3)| rhob w 8.80 E-02 8.80 E-02 1 1
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Landscape properties (continued)

Pnas_py.x!s

site ncme|5Fo Temporary Construclion Value used Mean value [Coeff. Var] Adjustment Notes
suspended sdmnt deposition (kg/m2/d)| deposit 1.05 E+O1 1.05 E+01 0.3 1 (m/s)
thickness of the sediment layer {(m) d.d 5.00 £-02 5.00 E-02 1 1
solld material density In sediment (kg/md)| rhos_ d 265 E403 2.65E403 0.05 1
porosity of the sediment zone| bela_d 2,00 E-0 2.00 E-) 0.2 1 m/fy
sediment budal rate (m/dyf  bury_d 1.00 E-06 1.00 E-06 5 1 3.65E-04
ambient environmental temperature (K} Temp 2.88 E+02 2.88 E+02 0.01 1 {my/s)
Surface water current in m/d{ curmrent_w 0.00 E+00 0.00 E+Q0 1 1 0.00 E+Q0
organlc carbon fraction in upper soil zone| foc_s 3.00 E-03 3.00 E-03 0.37 1
organic carbon fraction In vadose zons| foc_ v 2.70E-04 270E-04 1.4 1
organic carbon fraction in aquifer zone| foc_q 1.00 E-02 1.00 E-02 1 1
organic carbon fraction In sediments| foc_d 3.20E-02 3.20 E-02 0.84 }
bndry lyr thickness In air above soll (m)| del_ag S5.00E-03 5.00E-03 0.2 1 (m/s)
yearly average wind speed (m/d) v_w 1,50 E+05 1.50 E+05 0.67 1 1.74 E+00
distance to first well (m)] d_well 0.00 E+00 0.00 E+00 1
Darcy veleocity (m/d)| v_darc 1.00 £-01 1.00 E-O1 1
water dispersion coeff. (m2/d) DT 5.00 E-02 5.00 E-02 1
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Pnas_py.xls
(General Construction) Exposure Factors Value used Mean value [Coeff. Var] Adjustment Notes
RBody welght (kg) BW 7.00 E+O1 7.00 401 0.2 1
Surface ared (M2/kg) SAb 4,60 E-03 4.60E-03 0.07 1
Active breathing rate (m3/kg-h) BRo 3.60 E-02 3.60 £-02 0.3 1
Resting breathing rate (m3/kg-h) BRy 6,40 E-03 6.40 E-03 0.2 1
Fluid Intake (L/kg-d) Ifl 2.20E-02 2.20E-D2 0.2 1
Frut and vegetable Intake (kg/kg-d) Ifv 4,90 E-03 490 E-03 0.2 1
&roin Intake (kg/kg-d) ig 370E03 3.70E-03 0.2 1
Milk intake (kg/kg-d) Imk 650 E-03 6.50 E-03 0.2 1
Meat intake (kg/kg-d) Irmt 3.00E-03 3.00 E-03 0.2 1
Egg Intake (kg/kg-d)|  legg 4.60E-04 4.60 E-04 0.3 1
Fish Intake (kg/kg-a) ftsh 2.90E-04 2.90E-04 0.4 1
Soll ingestion (kg/kg-d) 18l 4.89 E-07 4.89 E-07 3 1
Breast milk ingestion by infants (kg/kg-d) Iem 1,10 E-O1 1.10E-01 D2 1
Inhatation by cattle (M3/d) Inc 1.22 E+02 1.22 E+02 0.3 ]
Inhalation by hens (M3/d) Inh 2.20 E+00 220€+00 0.3 1
Ingestion of pasture, dalry cattle (kg(FM)/d) Ivdc 8.50 E+0) 8.50 E+O1 0.2 1
Ingestion of pasture, beef cattle (kg(FM)/d)|  Ivbe $.00 E+01 6.00 E+01 0.4 1
Ingestion of pasture by hens (kg(FM)/d) vh 1.20 E-O1 1,20 E-01 0.04 1
Ingestion of water by dairy cattle (L/dy| Iwdc 3,80 E+0 3.50 E+ON 0.2 1
Ingestion of water by beef cattle (L/d)|  Iwbc 3.50 B+ 3.50 B+ 0.2 1
Ingestion of water by hens (L/d) lwh B8.40 E-02 8.40 £-02 0.1 ]
Ingestion of soil by caftle (kg/d) lsc 4.00E-0 4,00 E-N 0.7 1
ingestion of soll by hens (kg/d) ish 1.3DE-05 1.30 E-05 1 1
Fraction of water needs from ground water| fw_gw 8.00 E-O1 8.00 E-O 0.1 1
Fraction of water needs from surface water fw_sw 2.00E-01 2.00E-M 0.1 1
Fretn irgtn wir contamnnts tmsfrd to soll f_ir 250 E-0 2.50 E-01 1 1
Fretn frts & vgtbls that are exposed produce fabv_grd_V 4,70 E-01 4,70 E-01 0.1 1
Fraction of frults and vegetables local| flocal_v 2.40 E-O1 2,40 E-01 0.7 1
Fraction of grains local| flocal_g 1.20E-N 1.20E-Q00 0.7 1
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Pncs_py.xls

Human Exposure Factors (continued)| value used Mean value |Coeff. Var] Adjustment Notes
Fractlon of milk local} flocal mk 400 E-O1 4.00 E-O1 0.7 1
Fraction of meat local| flocal_mt 440 E-01 4.40 £-01 05 1
Fraction of eggs lecallflocal_egg 4.00 E-O1 4.00 E-O1 0.7 1
Fraction of flsh local| flocal_fsh 7.00E-Q 7.00 E-D1 0.3 !
Plant-air pritn fctr, partictes, m3/kg(FM)| Kpa_part 330 E+03 3.30 E+03 1.8 1
Ralnsplash {mg/kalpint FM))/(mg/kg(soll))| ralnspiash 3.40E-03 3.40E-03 1 1
Water use In the shower (L/min)] Wshower 8.00 E+D0 8.00 E+00 04 1
Water use In the House (L/h)| Whouse 4.00 B+ 4.00 B+ 0.4 i
Room ventilgtion rate, bathroom (m3/min)| VRbath 1.00 E+00 1.00 E+D0 04 1
Room ventilatlon rate, house (m3/h)| VRhouse 7.50 E+02 7.50 E+02 0.3 1
Exposure time, In shower or bath (h/day)|  ETsb 2,70 E-01 2.70E-01 0.6 I
Exposure time, active indoors (h/day) ETal 0.00 E+00 0.00 E+00 0.14 1
Exposure time, outdoors at work (h/day)] ETao 8.00 E+0Q 8.00 E+00 0.14 1
Exposure time, Indoors resting (h/day) ETri 0.00 E+Q0 0.00E+0O0 0.04 1
Indoor dust load (kg/m*3)|  dust_in 3.00 E-08 3.00E-08 0.4 1
Exposure frequency to soll on skin, (G/y) EFst 2.50 E+02 2.50 E+02 06 1
Soil adherence to skin (mg/cma2) Ssk 500E-0 5.00E-0 0.4 1
Ratio of indoor gas conc. to soll gas conc. jalpha_lnalr 1.00 E-04 1.00 E-04 2 1
Exposure time swimming (h/d)| ETsw 500 E-O 5.00 E-01 0.5 1
Exposure frequency, swimming (d/y) EFsw 1.50 E+M 1.50 E+01 4 1
Water ingestion white swimming (L/kg-ny  Isww 7.00E-04 7.00E-04 1 1
Exposure duration (years) ED 4,00 E+00 4.00 E+00 1.15 1
Averaging time (days) Al 2.56 E+04 2.56 E+04 0.1 1
Constants
Gas Constant (Pa-mA3/mol-K)]  8.31E+00 Rgas

Page 6




>3
™
&3

Pnas_py.xls

Time averaged population daily dose in

mg/kg-d

———
K
7.00E-05 —
6.00E-05 |
x
5.00E-05 |
K
4.00E-05 T
3.00E-05 N \K
2.00E-05 ’ ‘. :
o ’. \ \\ S ’ {inhalation intake
0.00E+00 L @
Ingestion intake

Alr (gases &
particles) Surface soil
Root-zone soil

D Dermal uptake

Ground water
Surface water
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Pnas_py.xls

Exposure Pcihway-lnclude-und-Exclude Toggles

Allinhalation exposures Indoors active 0 Lontarminant transfer, air to plants surfaces 0
All inhaiation exposures indoors resting )] htmnnt. transfer, grnd. soll to plant surfaces o
Inhalation exposure In shower/bath 0 ontamnint. transfer, root 50il to plant tissues 0
Inhalation exposures outdoors active 1 On-site grazing of animats 0
Inhatation of alr porticles indoors 0
Transfer of soll dust 1o indoor air 0 Ngestion of home-grown exposed produce 0
Transfer of soil vapors ta indoor alr 0 pstion of home-grown unexposed produce 0
On-site Inhalation by animals 0 Ingestion of home-grown meat 1]
Ingestion of home-grown milk 0
Use of ground water as tap water ! Ingestion of home-grown eggs 0
Use of surface water as tap water 0 Ingestion of locally caught fish a
ingestion of tap water 1 Direct soif Ingestion 1
Use of ground water for Irigation 0 Soll contact exposure at home or at work 1
Use of surface water for irrlgation 0 Dermal exposure during shower/bath 0
Dermal & ingstn exposures while swimming 0
Use of ground water for feeding animals 0
Use of surface water for feeding animais 0 Breast-milk ingestion by Infants 0

L To retumn to the CalTOX Flowchart press the @:auﬂon on the toolbar j
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Pras_py.x!s

MEDIA AND CORRESPONDING POTENTIAL DOSES IN mg/kg-d (averaged over the exposure duration)

PATHWAYS Alr (gases Surface Root-zone Ground Surface Totals %o
& parlicles) soll s0il water water
INHALATION 6.53E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.53E-05 50.35
INGESTION:
Water 6.43E-05 0.00E+00 6.43E-05 49.55
Exposed produce 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00
Unexposed produce 0.00E+00 0.C0E+00 0.00E+00 0.00E+00 0.00
Meat 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00
Milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0 0.00E+00 0.00
Eggs 0.00E+00 0.00E+00 0.00£+00 0.00E+00 {0.00E+00 0.00E+00 0.00
Fish 0.00e+00 0.00E+00 0.00
Soill 9.5BE-12 1.13E-08 1.14E-08 0.01
Total ingestion 0.00 E+00 ?.58 E-12 1,13 E-08 6.43 E-05 .00 E+00 6.43 E-05 49.56
DERMAL UPTAKE 9.20E-11 1.10E-07 0.00E+00 0.00E+00 1.10 E-07 0.08
Dose SUM 6.53E-05 1.02E-10 1.21E-07 6.43E-05 | 0.00E+00 | 1.30E-04 100.0
Air (gases Surlace Root-zone Ground Surface
Breost milk & particles) soil soil water water total
conceniration 1.30 £-08 203 E-14 240 E-11 1.28E-08] 0.00E+00 2.57 £-08
dose_bm
Infant dose 0.00 E+00| 0.00 E+00 0.00E+00| 0.00£+00] 0.00E+00 0.00 E+00
Ingestion dose used =>| 6.43 E-05
Total dose used =»| 1.30E-04
ENVIRONMENTAL Alr (gases) Air {dusl) Ground soil Root soll [Ground wate[Surface water
Madia mg/m*3 mg/m*3 mg/kg mg/kg mg/L mg/L
CONCENTRATIONS 2.27 E-04 2.54 E-11 3.92 E-05 4,64 E-02 3.65E-03 2.28 E-05

Page ¢




Pnas_py.xls

EXPOSURE MEDIA CONCENTRATIONS (averaged over the exposure duration)

EXPOSURE Air (gases) Air (dust) Ground soll Root soil  Bround watefSurface water
Indeor air {mg/m+3) 227 E-04 0.00 E+00 0.00 £+00 0.00 E+D0 1.64 E-04 0.00 E+00
Bathroom alr (mg/m#*3) 211 E-02 0.00 E+00
Cutdoor air (mg/mn3) 2.27 E-04 254 E-1
Tap water (mg/L) 292 E-03 0.00 E+00
Exposed produce (mg/k 0.00 E+00 0.00 E+C0 0.00 E+00 0.00E+00 | 0.00 E+00 0.00 E+00
Unexposed produce (mg/ O.00E+00 | 0.00 E+00 0.00 E+00
Meat (mg/kg) 0.00 £+00 0.00 E+00 0.00 E+00 O.00E+00 | 0.00 E+00 0.00 E+00
Milk (mgskg) 0.00 E+00 0.00 E+00 0.00 E+Q0 0.00E+30 | 0.00E+00 0.00 E+00
Eggs {mo/ka) 0.00 E+00 0.00 E+Q0 0.00 E+Q0 0.00E+00 | O.00E+0D 0.00 E+00
Fish and seafood (mg/kg) 2.32E-04
|Househotd soll (mg/kg)] 1.96 E-05 2,32 E-02
Swimming water (mg/L) 2.28 E-05
PATHWAY CONTACT FACTORS (CR/BW'FI)
EXPOSURE Units inhatation Ingesfion Dermal
Media
indoor alr (active) 0.00 E+00
Indoor air (resting) 0.00 E+00
Indoor air (shower/ioath) 0.00 E+00
Qutdoor air (active) 2.88 E-ON
Tap water 2.20 E-02 0.00 E+Q0Q
Exposed produce 0.00 E+00
Unexposed produce 0.00 E+00
Meat 0.00 E+00
Milk 0.00 E+00
Eggs 0.00 E+00
Fish and seafood 0.00 E+Q0
Househo!d soil 4,89 E-07 473 E06
Swimming wir 0.00 E+00 0.00 E+00
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Pnas_py.xis
Dose ratlos Inh-dose/Ns Ing-dose/Ns  diml-dose/Ns  inh-dose/Ng Ing-dose/Ng drmil-dose/Ng
5.2 E-06 2.1 E-10 8.8 E-09 0.0E+00  45E-04 0.0E+00 |
Total Total Total Total Total
inhqlation ingestion dermal dose from  dose from
Time {y) dose dose dose Total dose root scil___ground water
0 1.8 E-04 1.6 E-04 3.0E-07 3.4E04 1.8 E-04 1.6 E-04
0.4 1.4 E-04 1.3 E-04 23E07 27 E-04 1.4 E-04 1.3 E-04
0.8 1.1 E-04 1.0E-04 1.8 E-07 2.1 E-04 1.1 E-04 1.0 E-D4
1.2 B.4E-05 8.2 E-05 1.4 E-07 1.7 E-04 8.4E-05 8.2E-05
1.6 6.5 E-05 6.5 E-05 1.1 E-07 1.3E04 6.5E-05 6.5 E-05
2 5.1 E-05 5.2E-05 85E-08 1.0 E-04 5. E-05 52¢t-05
2.4 39E-05 4.1 E-05 6.6 E-08 B.1 E05 4005 4.1 E05
28 A TE-05 3.3 E-05 52E-08 6.4 E-05 3.V E05 33E05
az2 2.4E-05 2.6E-05 4.0 E-08 50E-05 2.4 E-05 2.6 E-06
3.6 1.9E-05 2.1 E-05 3.1 E-08 3E-08 1.9 E-05 2.1 E-05
4 15E05 1.6 E-05 2,4 E-08 3.1 E-05 1.5E-05 1.6 E-05
Cumulative doses 0.189421234
over ED by route, mg/kg¢ 9.5 E-02 9.4 E-02 1.6 E-04 1. E-O1 9.6 E-02 9.4 E-02
fraction 0.5035 0.4956 0.0008 1.0000 0.504 0.496
Average doses
over ED by route, mg/kg: 6.5E-05 6.4 E-05 1.1 E-07 1.3 E-04 6.5 E-05 6.4 E-05
Maximum doses
over ED by route, mg/kg: 1.8 E-04 1.6 E-04 3.0E-D7 3.4 E-04 1.8 £-04 1.6 E-04
| fraction 0.5191 0.4800 0.0009 1.0000 0.520 0.480
Max breast-millk dose 0.0E+D0 mg/kg-d [ mMaxing | 1.6E04 |
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[Oft-site 1-h max X/Q (mol/m3-s) 2.0 E-01 Off-site pseudo Sa= 1.4 E-02
[Off-site Long-term X/Q 1.6 E-02 bbb2= 1.3E-05
[On-site Long-term X/Q 22E02 bbb3= 1.7E-08
HOft-site air dilution factor 1,0 £+00|| fugacity fugacity
off-site ‘on-site
[Of-site air concentration (gases) 2.3 E-04jmg/m3 B.7 E-06 8.7 E-06
Off-site concentration (particles) 2.5E-11|mg/m3
Off-site surface-water concentrin. 2.1 E-07|mg/L 8.6 E-06 7.4 E-04
Off-site surface soil concentration 1.9 E-08|mg/kg 8.7 E-06 1.8 £-02
[iOtt-site root-soil concentration 5.6 £-09mg/kg 2.6E-06 2.2 E+01
w erf(w)
Off-site ground-water dilution 0.0 E+00 0.0 E+00
Dispsn redctr] 1.0 E+00
decayreducty 1.0 E+00
On-site aquifer dilutionzone  d_vintoq 26E03m
Darcy velocly of water v_darc 1.0E-01 m/d
Contaminant velocity V¢ 1.2 €01 m/d
Tmsvrs, disprsn, coeff. (water) DT 5.0 E-02 m2/d
Trnsvrs, disprsn. coeff. (Chem) D¢ 6.1 E-02 m2/d
Dispersion depth dzz 30m
Thickness of aquifer d_qg Im
Transverse dispersivity (chem) alpha_t 50E0T m
width of the contaminated area Y 32m
Distrance to off-site location X Om
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Pnas_py.xls
Calculated Properties
fugacity capaclty of pure alr] 4.18 £-04 Zalr
fugacity capacity of pure water| 3.90E-04 | Zwater
helght of the alr compartment (m)| 3.49 E+00 d.a
Plant-root volume fretn (ma(pints) /m3(sl))] 2.68 E-03 | pr_vol

evapotranspiration of water from soll (m/d)
transplration of water from plants (m/d)
Total surface water runoff (m/d)

bndry lyr thickness In air above wir ()
ndry Iyr thickness In wir below air {m)
diffusion tength In surface soll (m)

diffusion length In upper soll {(m)

Thickness of the root-zone soll layer

wir-side bndry lyr thickness with sed {m)
sed-side bndry lyr thickness with wir (m)
Inltial concentration in soll (mol/m3}

Initlat conc. in the vadose zone (mol/md)
Sediment resuspension rate (kg/m2-d)

soit particle denslty; surface layer(kg/ma3)
soil particle density; vadose layer{kg/ma3)
inltial lventory in groundwater zone
diffusion lag time in skin {h)

Skin/water partition coefficlent

Reaction rate constant in alr (1/d)
Reaction rate constant, ground soll {1/d})
Reaction rate constant, root-zone soll (1/d)
Reactlon rate constant, vadose-zone soll (1/d)
Reaction rate constant, ground water (1/d)
Reaction rate constant, surface water (1/d)
Regctlon rate constant, sediment (1/d)

7.62 E-04 pvapotran
2.15E-04 | transplre

7.05 E-04 | outflow
3.59 E-03 | del_aw
5.056E-04 | del_wa
6.60 E-02 del_g
6.86 E+01 del_s
3.00 E+00 d_s
2.00E-02 | del_wd
914 E-02 | del_dw
1.19€-02 Cs0
3.34e-01 Cv0
1.05E+01 fyesuspend
2650| rhos_g
2650 rhos_v
0] NgO
1.46 E-03 tlag
2.84 £+00 Km
0.2149848 Ra
0.0024892 Rg
0.0006035 Rs
0.0015754 Rv
3.895E-05 Rg
0.0005131 Rw
5.714E-05 Rd

278 €0
334 &M
2.57 B0

m/fy
m/fy
m/fy
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Pnas_py.xls

Continuous source term to alr (mol/d) 0.00E+00 Sa
Fraction deposited matil intercepted by vegini 0.9996063] IntreptV
Net frnfr. phlioem soltn frm plnts to roots (m/d) 0.0002|Phim-fiow]
Boundary layer thickness of soll on plant (m) 0.000005| del_slyr
depth of plants compartment In m 0.0073067] dp
Leaf area index m2 leaves/m?2 land 15.6 LA
Dry depsoltion velocity of particles m/d 334] vdep
Warnings

0 Ground soll depth greater than 2 cm

I Root-zone soll too shallow for accuracy of diffuslon model (must be at least 1.4*del_s)

1 Starting time cannot be 0 and should be greater than 365 day

0 Recharge veloclty Is negative

0 Recharge veloclty Is too large accuracy of model

0 Concentration in root-zone soll-water <0 or exceeds solubllity when there are non-zero sources
0 Concentration in vadose-zone soll-water <0 or exceeds solublity when there are non-zero sources
0 Concentration In groundwater exceeds solubliity or < Q

0 Concentration In surface water exceeds solubllity

0 Concentration in sediment-zone water exceeds solubllity

0 Exposure time Indoors and outdoors at home or at work exceeds 24 h

0 Risk from breast milk exposure Is large compared to other ingestion pathways

0 Hazard from breast milk exposure s large compared to other ingestion pothways

0 Fraction of water from groundwater plus fraction from surface >1

2 total

— o Paae 14
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Pnas_py.xs

Fugacity (Pa) Compartment Volumes {(m*3)
Alr fa| B.69E-06 Val 3.5 E+03 jAIr compartment
Plants fpl 1.20E-05 Vpp| 7.3 E+00 [Piants compartment
Ground fgl 1.84E-02 Vgl 9.5 E+00 |Ground-soil compartment
Root fs] 2.18e+01 vs| 2.9 £+03 |Root-zone compartment
Vadose fv| 7.10E+02 vv| 3.2 E+04 |Vadose compartment volume
Water fw| ©.35E-04 Vw| 2.4 E+02 {Woter compartment
Sediment fd| 9.36E-04 Vd| 2.4 E+00 |Sediment compartment
Groundwater fql 1.50E-01 val 3.0 E+03 [aquifer compartment
Fugacity Capacllies (mol/m*3 per Pa)
2ap 1.246-02 [fugaciy capacity of air parficies In mol/m3(s)-Pa !
Zgp 9.03E-05 |fugaclty capacity of ground soil compartment particles in mol/ma3(s}-Pa
Zsp 9.036-05 |fugaclty capacity of roof zone compartment particles In mol/ma(s)-Pa
Zvp 8.13E-06 |fugacity capaclty of vadose zone compartment particles in mol/mi(s)-Pa
Iwp 9.63E-04 |fugacity capaclty of suspended sediment in surface water In mol/m3(s)-Pa
dp 9.63E-04 |fugacity copacity of bottom sediment particles in mol/m3(s)-Pa
Zap 3.01E-04 |fugaclity capacity of aquifer solids in mol/m3-Pa
Zpr 1.40E-04 |fugacity capacity of plant roots
Zph! 31.51E-04 [tugacity capacity of phloem
2a 4.186-04 {fugaclty capacity of air compartment In mol/m3-Po
pie] 4.85E-04 |fugacity capacity of above-ground plant biomass
g 2.09E-04 |fugaclty capacity of ground soil compartment in rnol/m3-Pa
Fi 2.01E-04 |fugacity copacity of root-soil compartment in mol/m3-Pa
FAY) 1.856-04 |fugacity capaclty of vadose-zone compartment in mol/ma-Pa
Iw 3.90E-04 {fugacity capacity of water compartment In mol/m3-Pa
Zd 8.49€-04 [fugacity copacity of sediment compartment in mol/m3-Pa
sl 3.19E-04 |fugacity capacity of aquifer compartment in mol/m3-Pa
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Fugacity
Boundary- mass-transfer
layer coefficients Overall intercompartment
thickness mol/Pa-m2-d mass transfer rate constants (1/day)
Diffusion coefficients In m2/d (del) Y T
Comparntment Phase Compartment one-sided both-sides Diffusion Advection  Total  Compariment interfc
fiDair 9.14E-01 Do  9.14E-0) 3.50E-03 || 1.06E-01 | 9.34E-05|[ 3.026-03 1.96E-05] 3.03 E-03 |lcir-water, T_aw
[Dwater 1.21E-04 Dw 1.21E-04 || 5.056-04 || 9.35E-05 4.80E-02 0 4,80 E-02 [water-air, T_wa
[IDclr_g 5.80E-02 Dg 1.16E-01 5.00E-03 || 7.64E-02 | 3.66E-04| 2.39E-01  3.98E-04| 2.40 E-01 fair-ground. T_ag
Dwater_ 9.96E-07 6.60E-02 || 3.67E-04 1.756+02  1.13E-04| 1.75 E+02 |lground-alr, T_ga
I|Doir_s 5.08E-02 Ds 1.06E-01 | 6.60E-02 || 3.67E-04 | 3.09E-07 || 1.48E-01  1.53E-03| 1.50 E-01 jiground-soll, T_gs
Dwater_ 9.78€-07 6.86E+01 § 3.09E-07 513E-04 0 5.13 E-04 [jsoil-ground, T_sg
||Dclr_v 1.23€-02 Dv 2.78E-02 | 6.86E+Q1 || 3.09€E-07 | 1,16E-07 5.30€-06| 5.30 E-06 fsoll-vadose, T_sv
Dwater_ 8.60E-06 2.76E+01 1.86E-07 5.09€-07| 5.09 E-07 |vadose-cquifer, T_vc
||ch:ter_ 1.42€-05 Dd 651E-06 || 2.00E-02 || 2.368-06 | 5.90E-08 || 3.03E-05 1.95E-03| 1.99 E-03 jjwater-seciment, T_w.
9.14E-02 § 6.05E-08 1.396-03  8.99E-02) 9.12 E-02 jsediment-water, T_ch
|lr_stom 6.01E-03 6.00E-03 || 7.64E-02 | 7.50E-02 || 1.55E+03 1.07E-05] 1.55 E+03 fjlair-plants, T_ap
5.00E-06 || 4.24E+00 6.358405  4.39E-03| 6.35 E+05 |plants-air, T_pa
2.27E-05| 2.27 £-05 [sediment-cut, T_do
1.09E+03| 1.09 E+03 jjair-out, T_co
5.56E-03| 5.56 E-03 |plants-ground, T_pg
r_stom Resistance 1o mass transfer accross the stomata ( 1.98€-02] 1.98 £-02 [plants-soll, T_ps ﬂ
2.065 Diffusion coefflclent of water vapor in air m2/d 0 0.00 €+00 figround-plants, T_gp
2.66E-03 stomatal resistance to water vaporin d/m 1.19E-01| 119 E-01 [lground-water, T_gw
5.91E-04| 5.91 E-04 isoll-plants, T_sp “
acal 5.90E-02 bbbl  0.00E+00 3.00E-03} 3.00 E-03 jjwater-out, T_wo
coa2  2.32E+00 bbb2 0.00E+00 -
aaal 1.61E-N bbb3  0.00E+00
acqd 5.42E-07 bbb4 0.00E+00
aqaad 2.92E-06 bbb5 0.00E+00
aaab 3.39E+01
aaa? 1.08£+04
acal -1.31E+00 Lam! 1.71E-03
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Source term (g/d)

alr 0.0 E+00
ground 0.0 E+00
water 0.0 E+00
Loss-rate Total Concen- Mass
constant  Inventory  fration distrl- Residence
Compartment {1/day) (moles)  (mol/m) bution  Gains Losses Time
Name L N C % gld g/d (days)
arja| 264E+03 | 1.3E-05 3.6E09 0.00% |2.09 E+00| 2.09E+00] 3.79 E-04
plants| p| &35E+05 | A2E08 5.8 E-09 0.00% 11.49 E+00| V.69E+00] 1.67 E-06
ground-solll g | 1.75E+02 | 3.7E-05 3.BE-06 0.00% |4.01 E-01} 401E-01 | 570E-03
root-sofl] s | 1.71 £-03 1.3 E+O1 4.4 €-03 0.29% | 3.42 E-04]1.34E400] 5.84 E402
vadose-zone| v| 1.68E-03 | 4.2E+03 130 90.70% | A15E-03| 418E+02) 6.35 E+02
surfoce water| wi 535 E-02 8.6 E-05 3.6 E-07 0.00% |2.86E-04| 2.86E-04 | 1.87 E+01
sediment{ d! 9.13E-02 1.9 E-06 7.9 E-07 0.00% |[1.07 E-05] 1.07€-05 | 1.10E+01
aqulfer g| 1.51 E-02 1.4 E-01 4.8 E-05 0.00% |1.35¢-01| 1.35E-01 ] 6.64 E+01
Mass Flows (g/d)
alr-ground| 1.90E-04 [ag*Na*MW soll-ground| 4.01 E-O1
air-water) 2.40 E-06 Jaw*'Na*MW soil-plants| 4.62 E-01
air-out | 8.63E-01 [ao’Na*Mw soil-vadose| 4.15 E-03
alr-plants| 1.22 E+00 Jap*Na*MW soil-trnsfrm| 4.72 E-O1
air-transform| 1.70€-04 |Ro*Na*MW] vadose-aquifer| 1.35 E-01
plants-alirl 1.69 E+00 [pa*Np*MW vadose-trnsfrm] 4.18 E+02
plants-ground| 1.48 £-08 [lpa*Np*MW aguifer-remeoval} 1.35 E-01
plants-soll] 525 E-08 |Tps*Np*MW water-air] 2,57 £-04
plants-trnsfrm|  0.00 E+00 water-sediment| 1.07 E-05
ground-alr] 4.01 E-01 [fgo*Ng*MW water-out| 1.61 E-05
ground-plants| 0.00 E+00 [fgp*Ng"MW water-trnsfrm| 2.75 E-06
ground-soil] 3.42 E-04 Tgs*Ng‘MM sediment-water] 1.06 E-05
ground-water] 2.73E-04 Tow*'Ng'MW sedmnt-tmsfrm} 6.66 E-09
ground-tnsfrm| 5.69 E-06_[Rg*Ng*MW| sediment-out| 2.65 e-09
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Time {y)

0
0.4
08
1.2
1.6

2
2.4
28
3.2
3.6

4

?i

[ B o BN oo B v B o Y o e I ke Y I i ) 0

Time-dependent Compartment Inventorles

Time (d)
0
146
292
4238
584
730
875
1022
1148
1314
1460

const_sat
-99.49150842
Ns{@Ns>=Nsat}

3.39 E+01
-1.45 E+04
-1.45 E+04
-1,45 E+04
-1.45 E+04
-1.45 E+04
-1.45 E+04
-1.45 E+04
-1.45 E+04
-1.45 E+04
-1.45 E+04

Plot

Ns{observed, Ng
3.4 E+01 3.7 B
2.6 E+N 29EM
2.1 B+ 23E-0
1.6 £+ 1.8 E-O1
1.2 E+01 1.6 E01
9.7 E+00 1.2 E-01
7.6 E+00 9.2E-02
59 E+00 7.3E02
4.6 E+00 58 E-02
3.6 E+00 4.6 E-02
2.8 E+00 3.7 E-02

Ns(O(total)

34E+01

Ns(sot)

5.8E+04
Ns(total) Nv(@Ns=saf’
3.4E+0 1,1E+04
2.6E+01 8.6E+03
2.1E+01 6.9E+03
1.6E+01 5.5€+03
126401 4.3E+03
9.76+00 3.5E+03
7.6E+00 2.8E+03
59E+00 2.2E+403
4.6E+00 1.BE+03
3.6E+00 1.4E+03
2.BE+00 116403

Pnas_py.xls

Ns(observed) e NQ

1.0E+02 +

1.0E+01 T
3
£
' 1.0E+00 , } % {
E 0 9 3 4 5
>
£

1.0E-01 1

1.0E-02 +

Time (y)
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ATTACHMENT C

DIAGRAM OF PROPOSED SOIL REUSE AREA
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1. SOIL WITHIN THE INDICATED AREAS ARE IDENTIFIED
BY THE DISTRICT AS BEING CONTAMINATED
WITH HAZARDOUS MATERIALS.

2. FOR HAZARDOUS MATERIAL TREATMENT AND.-B
PROCEDURES, SEE SPEGE 5.
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ATTACHMENT D

BART GRADING PLAN WITH CROSS-SECTIONS
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SAN LEANDRO STREET

1. SEE ELECTRICAL AND MECHANICAL DRAWINGS FOR EXISTING
IRRIGATION AND BUSWAY LIGHTING LINES. °

2, HATCH AREA INDICATES EXACT LIMITS OF AREAS IDENTIFIED

BY THE DISTRICT AS BEING CONTAMINATED WITH HAZARDOUS
MATERIALS,

01GB—120 ETOO1

30,95T

. TOP OF CURB ELEVATION

30.38TC(E) ~— INDICATES EXISTING .
“T-—— GUTTER FLOW LINE ELEVATION

HATCHED AREA (SEE NOTE 2)

SYMBOLS

EXISTING STORM DRAIN LINE Sp
EXISTING UNDERGROUND POWER LINE GEPP
EXISTING GAS LINE GETP
EXISTING WATER LINE x
EXISTING SANITARY SEWER LINE i
EXISTING OVERHEAD TELEPHONE LINE v
EXISTING OVERHEAD POWER LINE CIEDI
EXISTING GROUND CONTOLR  © W o
EXISTING GROUND OR PAVEMENT ELEVATION QO EMH
EXISTING CHAIN LINK FENGING £l

30.097G

29.80FL,

»

EXISTING LIGHT POLE
EXISTING POWER POLE
EXISTING TELEPHONE POLE
EXISTING POLE GUY
EXISTING WATER METER BOX
EXISTING ELECTRIC BOX
EXISTING DROP INLET

EXISTING WATER VALVE BOX
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EXISTING STORM DRAIN MANHOLE

EXISTING BART LOGO
DROP INLET GRATE ELEVATION

©—
E INDICATES EXISTING
26.79INV
T———— DROP INLET INVERT ELEVATION



]

=
}

Wi

s

A U

w“‘wv&“u«}%w

&
{

MENNET AR

[

1.

A O O O Y

J7TH AVENUE

S / ’ , ‘f / / / v

EEAERRRRRRNSRERARENRER!
. T I T

1 K I k] 11
i1 Y&

e A1 13 %] (

s X Sy

- ‘I
[0 000 O I 00 O A O 00 I O A R 0

;

J5TH AVENUE

BT

2%

EM
‘.‘ﬂ 30 [ 18R S0 . - = g " o : gl

R AR ey — e i -
’m;——_—_‘_—'.,___-:-_e_l# LA/ y e \l/;l \XEEZ‘} 3 2

31

LIMITS OF WORK‘/
i

HATCHED AREA—SEE I\EOTE 2, SHEET ETOOD1 %

(" = T \-\
f =

NOTE; ! 5
FOR NOTES AND SYMBOLS OF EXISTING FACILITIES, SEE SHEET ETOO1. !
!
|

36TH AVENUE

I3 L w'il’ ::-'C ‘ \\\_ 3 g.n' 5
SAN LEANDRO STREET b | ot s eawDRO STREET

. L
T T o NN e _ RS — Lo N T N

01GB—-120 ETO02



CENTERLIN
STATION PIER -

e

EXIS :W
{0 It e o
®

ke

¢l
T b T T

Py
oF v Y
DN=33.00 |

P

10
A
e

..... F;
T /2

I

g

EXISTING GROUND CONTOUR

NOTES:

S T 7
T Lo
O msa o Z
7 o 3 o
»1 — v ;
b ] ! !!.. - '.,&,:' o I
wbe L e =y RO —LC L iy
N ﬁ L2521 IRNG By f i o
< L _L_L_L R A S
— |_REFERENCE LINE : N
j \ | SEE SHT CTOO03 o g
i ™ / T fed]
: 75 1 71.28° \ 69.5' 1095 A B e
[ e A A WL \F%,%@ ] 30.59 Exggvgtgtgé%m
»- qePmz? 5110 EXSTBL(CONNECT INV 12" RCP=26.90 EFL
INV_12" RCP=27.80 . NEWM ol ND.2 INV 12" RCP=28.00
% -
(I O B ) - | T
= = \%w - I LY 00 O T O O O i
TYPE A CUR DI NO.3— 3113 Sty | 45 TYPE A CURB—, 31.70 .~
AND GUITER. g pvlazlecpeozgo  GRADE | |\IR9 e GUTTERj INV._12°RCP=28.10 S
31.60 L 12" RCP=27.25 30,65 GRADH S 0.8 REFER NE .. [FSRADEN 31.85 A
TYPE A1 CURB > A1 _CURB TRANSITION 1.68
R o / SPIRCTS wodimin e RESHD S
- 1 NINENGS :-ﬁm.so } T T e FYAEs
TS - ozt /] EAWATE | e z | TS
— 3180 1Y
30.50 3 /
- : 2.50
e Q_. B
{ \ . 1008/ £T009 EXIST BLDG WAL
\ ; . TN S——IYPE A CURB._.
H CONFORM_ ... | D \_ AND GUTTER
- l éc&og CONFORM
W e LEGEND ABBREVIATIONS &
= <
= B
5 % SYMBOL DESCRIPTION L % I ]
el 5 $ROP e EXISTING STORM DRAIN LINE TS  TOP OF SIDEWALK 2 ™ 1
s i A EXISTING UNDERGROUND POWER LINE FL  FLOW LINE B
75 EXISTING GAS LINE TC  TOP OF CURB J
l_\ o EXISTING WATER LINE TP TOP OF PAVEMENT o j
855 EXISTING SANITARY SEWER LINE NV INVERT s S 2 _ -
3 ® e %\\ - & o .
. i NEW STORM DRAIN LINE ot DRAINAGE INLET N,.)/ | i a
Y i

M
\3 1. UNLESS OTHERWISE NOTED, ALL FINISH
1\ NEW FINISHED GRADE CONTQUR ELEVATIONS ARE TO TOP OF CURB.
32.37 2. SEE SHEET CTO11 FOR INLET DETAILS.
FINISHED SURFACE ELEVATION 3. SEE SHEET ETGO1 FOR EXISTING TOPOGRAPHY
OF THE SITE. WO‘IGB 120
31.70 EXISTING SURFACE ELEVATION THIS 1S A COMPUTER GENERATED DRAWING | [CONTRACT SHEET NO. | PG. NG,
DESIGNED: DATE; -y
TE FRUITVALE STATION
BART == INTERMODAL PROJECT, PHASE Ii
‘ GRADING AND DRAINAGE PLAN — ARFA 1
CHECKED: SIZE:| REF, NO. OWG. NG. REY,
| D 00
00 DRAWN PFER_BFCO EMB3B APPROVE:  CHIEF OF SECTION APPROVED: MANAGER OF DESIGN APPROVED: SCALE | BART STOCK NO. SHEET oF ]
REV. [ oo, | e, DRRESRPTN o o | qan | P CERCRETION 1"=20" | 001 001




£ e ] Y%i!“ll!i}llkié}’flw

and

4

L]

P

H
i

. ,__1_',}

P11

—
eI

el

I

¢ CURE AND GUTTER

]

S 41 I S

NN

R N ALAMAIA A A

e 111

2 (SEE SHT CT002)~ B
| MODIFY TYPE B DI, SEE = R
» SEEETOTT =
2 |- TYPE B CURB N 3
& { 1 =
< | 3
B ; : A _§ =
= = =
o N IR
J e 50 DI o= . ; , - I
- Jeie}ista) —
pypra0e /Y gzsic I 31.58 conron - REFERENCE_LINES i \ ; o 1N il A1
--8 REY RN Bt il 4““’/%@/; 87 ~MCDIFY TYPE A DI, SEE sy SEE SHEET CTGO4 20.96 CONFORM TO EXIST FACILITIE: T —
_ ) VA o IES_(TYP}— "
f“t_: ( )F[1. - i ! ““astz \\\W' ;‘-}‘ : s FL 4 P T

N
b\

TS, e ,
(E)W ODIFY Tigg y DI, SEE \ETOTT) N:PE A D), SEE
- F{-Z? A / AN . - 1.1.‘__“_“%”% ™~ /-__..-30
5187 A28 > 311 "~~-%F_”_w B e 30.50 30.87
TPISTE A — o - TYPE B cuas—\
\ (O A _ | TYFE B TURB— SR 03 1. Y] 7
1.31 k5% 47 e A 3L, o LT P o 2}t N 30,87 i«“— |
£y by 2 N 5 v M =
o TRTST b Vi & /%, o e ' 7 s e e L 08.00° A $1.22 -
TYPE 8 ¢ n{zs 31180 3 AN vy B \3132 ‘ Ny D R Q( d i
' ) | 7610 \§T016/ "7 ‘TW A y
] K d:i g B L pon 0T
é‘é} "yt 3 J Falat
14l o~ ‘- J 1 < |
R - Ly
Zg T | . S ROTE:
N [ = FOR LEGEND, SYMBOLS AND NOTES, SEE SHEET CT007.
0
; =
o N i ’ ~ F
, A g . | in
= -ELMV S SR l s — Wé L&
|/ \m =  m— ] I 1 ° K §I L)L 4 0 = L & g v
. SAN LEANDRO STREET S SAN LEANDRO STREET
* z & !
CONTRACT
01GB-120
THIS IS A COMPUTER GENERATED DRAWING | [CoNTRACT SrEer No. | PG, NO.
NO MANUAL REVISIONS ARE PERMITTED I cTOo08 |020
PESIED: PR | FRUITVALE STATION
BART [ INTERMODAL PROJECT, PHASE 0
b @_,_. GRADING AND DRAINAGE PLAN ~ AREA 2
CHECKED: REF. NO. DWG. NO. REV.
00 DRAWN PER BECI MO38 APPROVED:  CHIEF OF SECTION - [#PPROvED: _l BART STOCK NO, SHEET oF ﬂ
ey | owx oy jomn. | Wy DESCHPTION [ g | gan, | e, ESCSETIN =:20 | ] 001 001




EXIST
EXIST
33
32
31
30

—

- -
W CONCRETE SIDEWALK —

CURE & GUTTER —
AC F'AVEMENT; /

/(I

/

2% MAX

o VCL 4PQ FENCE
EXIST GROUMND LINE——,

FINISHED GRAGE LINE

"

CONC SIDEWALK—,

F ~EXIST AC PAYEMENT

e f

TYPE A CURB AND GUTTER '

EXIST Ol ——,

EXIST AC \
PAVEMENT — '\

~¥CL 4P0O FENCE
,."_ CONC SIDEWALK
2% MAX

{ TYPE 1 AC PAVEMENT —!

REFERENCE LINE

— EXIST GROUND LINE
= FINISHED GRADE LINE

EXIST BLDG WALL -j

TYPE A CURB AND GUTTER

2.7y

CONC SIDEWALK —,

EXIST BLDG WaLL —.\

T

CTC07

~—VWCL 4PQ FENCE

M TYPE 1 AC
PAVEMENT

— EXIST GRCUND LINE

53 /
32
o 31 '
30
“TYPE A1 CURB AND GUTTER 1 ’
1005

EXIST BLDG WALL —\.\

— EXIST CURB & GUTTER

~ EXIST AC PAVEMENT

EXIST GROUND LINE —

IST CURE & GUTTER FINISHED GRADE LINE -

VCL 4PC FENCE
~ CONCRETE SIDEWALK

E

t_\_.,

RP 6W0Q FENCE
CONC S|DEWALK —

f ‘

i’
TPE 1 AC —
PAVEMENT

— 01 #3
- 12" RGP

= EXIST AC PAVEMENT

EXIST GROUND LINE

- \CL 4PG FENCE / FINISHED GRADE LINE —\
/- CONCRETE_ SIDEWALK |

- M—

-

e T —

—

REFERENCE LINE ——=

o

TYPE Al CURB AND GUTTER —*

RP WO FENCE
CONC SIDEWALK —,

- i
/
TYPE 1 AC —ff

PAVEMENT

l’- TrPE A CURB AND GUTTER

‘K—E:msr GROUND LINE

TYPE Al CURB AND GUTTER-—-

EXIST AC ' ~FINISHED GRADE LINE EXIST CURB & GUTTER
PAVEMENT CUCRETE vPE A [/ FINISHED GRADE LINE 8P I8N0 RENEE
/ CLURE & GUTTER BEYOND .~ 4PO FENCE CONC SIDEWALK —
33 l 33 — e e —
33 —m—— / : — = 7~ CONCRETE SIDEWALK —
31 o P —— e =y
30 3 T 30 - I—=Q\_
- N\ i o Fi L
N s \ ~TYPE A1 CURB AND GUTTER EXIST Di—>1 / N
PUTIER secTion CONC SIDEWALK " T \‘—Dl #4 TYPE 1 AC ~ N
PAVEMENT " PAVEMENT TYPE A1 CURB AND GUTTER —%
TION 12" RCP
T =%
e o cToo7
ELXIELT%ESB CT007
) ~¥CL 4P0 FENCE . EXIST AC
BUiST AC . EXIST GROUND LINE BAVEMENT
PAVEMENT — _CONE SIDEWALK FINISHED GRADE LINE ey
s _— ———— S — — e —— k,\
32 1 o e —————————— = e e com— e
31 \ \\
30 - = = I
7] N
TYRPE A CURB ——TYPE 1 AC PAVEMENT
& GUTTER ——— l,—E:-:rET GROUND LINE EXISET ECT
AVEMEN
_~— EXIST AC PAVEMENT fl' FINISHED GRADE LINE
_~— CONFORM v TYPE 1 AC PAVEMENT CONFORM ———
- FENCE = e —-——f--— — - - j . — \ \
ﬂ THICKENED CONC  SIDEWALK — %(1) e f;r £ —— = =
w“ EDGE
2% MAX / b
| N\ [
= I
ol | 45
[]
Vil
ExIST CURE —I—E—
AND GUTTER
DETAIL 1)
SCALE  1/3° = 1—=0° \CToDS
" 01GB-120
THIS IS A COMPUTER GENERATED DRAWING | [C0iimact wweit mo. | Po wb
NO MANUAL REVISIONS ARE PERMITTED CTOo09 |021
[ecsenen AT
s FRUITVALE STATION
o INTERMODAL PROJECT, PHASE Il
iy .
BART SECTIONS = AREA 1
THICHLD ETI‘ﬁ'r e S . |
00 RRawN PER BECT EUD3S AFPRONED: | CHIEF OF SECTOM APFROVED,  MANAGER OF DESIGN WD SCALE | BART SIDCK MO Eria] or
- | - - s | e M ;s il o | ) NOTED | }' U'D"l W‘




—TYPE 2 AC PAVEMENT

EXIST GROUND LINE AEERERE
- - I
CST A PRBMENT — FINISHED GRADE LINE ——.
3 X = >
-
:,| % /—\‘k —— e —— —_ -'—‘h-:——_ -
30 — - 5 A — ——
5 4-\‘H H
0 ‘i
SCALE =5 TOP OF EXIST AC AT
CTDDB + aF EOGE OF REMINED CUBB
covom — el L~ | aclier 81
—TTPE 2 AC PAVEMENT \ } NEW FLOW LINE ELEVATION  r— :ﬁgbéﬁ% ECRURB
REFEREMCE LIME — TOP OF EXIST AC — |
III;-EMST GROUND LINE TYPE B CURB Yoo /
—_— 3\ i
S P mumw—\ /. FINISHED GRADE LUINE \ \ . r _1
33 o L —a — ~
2 f , I — — . __ /
31 ‘[r;\—‘ —_ — ——— — ' — l — l
30 | C— T —— i |
‘ —
( 1\ 55 \ == —
N () \
SCALE 1 = & w \
CTO08 \
N TYPE 2 AC PAVEMENT
— TYPE 2 AC PAVEMENT
-~ EXIST GROUND LINE
EXIST AC PAVEMENT —p— FINISHED GRADE LINE /— TYPE B CURE
LY
3 X = ,
3 *. —_— ——
3 — — ) _ e DETAIL 3
- T = Tk 1]i}]
(6 P SCALE  1-1/2 = 1 u'\c\iy
SECTION (D) oy
1 -
E e CTDOB
—TYPE 2 AC PAVEMENT
|
EXIST GROUND LINE
EXIST AC PAYEMENT ~|  CONFORM— / / FINISHED GRADE LINE ~ IiEE El Sl
+ r ey
33 " .
iz \_ \ _’// —— -
iél = == i-r-u-- H.i— : = —— -
—
1 J
CTION (oY '
ECNE "= 5
crooa TYPE 2 AC PAVEMENT
— EXIST GROUND LINE TYPE B CURB
EXGT AL PAVEMERT —f—, FINISHED GRADE LINE ——
33 \\ﬁ_ ,
5 A — N e
3 —— . = :
ﬂ e
N n W
EEME 1" = 5 CTan TYPE 2 AC PAVEMENT
— EXIST SIDEWALK ~— EXIST GROUND LINE
/ FINISHED GRADE LINE ——. TYPE B CURB
TYPE 8 CURB % (
33 — | \ : 1
32 :
3 — e ——— i . = ——-#tlr___\_
0 ———— G
L n EoRIRAT
ECAF 1" =5 CTDOB 01GB-120
THIS IS A COMPUTER GENERATED DRAWING | [Toiomast wwir no | po o
NO MAMUAL REVISIONS ARE PERMITTED CcTO10 |022
MM BAIL 3
FALE: FRUITVALE STATION
BART [ INTERMODAL PROJECT, PHASE Il
SECTIONS — AREA 2
CHECHELT - 1] HEV.
= D 00
;1] pRAWN PER BECO EMSSE APFROVED.  CHIEF OF SECTION MEPROVID:  WANASTR OF DESIGH APEROAD: SCAE  [BaRT Siode WD SHELT oF
s - g | e Rt T - b w |an | e A NOTED ] | m‘ m'l




ATTACHMENT E

GEOTECHNICAL FEASIBILITY INVESTIGATION REPORT



GEOTECHNICAL FEASIBILITY INVESTIGATION REPORT
FRUITVALE BART STATION TRANSIT VILLAGE
CITY OF OAKLAND, CALIFORNIA

For

FRUITVALE DEVELOPMENT CORPORATION, INC.
1900 Fruitvale Avenue, Suite 2A
Oakland, CA 94601

PARIKH CONSULTANTS, INC.

481 Valley Way, Bldg. 1, Milpitas, CA 95035
(408) 945-1011

July 1887

Job No, 87134.10



TABLE OF CONTENTS

INTRODUCTION

PURPOSE AND SCOPE

PROPOSED CONSTRUCTION

SITE CONDITIONS

GEOLOGY

FIELD EXPLORATION AND LABORATORY TESTING
SUBSURFACE CONDITIONS

SEISMIC CONSIDERATIONS

FINDINGS AND RECOMMENDATIONS

General
Grading
Engineered Fill
Compaction of Fill and Subgrades
Expansive Soils
Foundation Systems
Spread/Continuous Footings
Pier & Grade Beam Foundation
Driven Pile Foundation
Cast-In-Drilled-Holes (CIDH) Pile Foundation
Slabs-On-Grade
UBC Seismic Zone and Site Coefficient
Construction Considerations
Temporary Excavations & Shoring
Dewatering “

INVESTIGATION LIMITATIONS

Page



TABLE OF CONTENTS

(Continued)

PROJECT LOCATION MAP
SITE PLAN
GEOLOGIC MAP
FAULT MAP

APPENDIX A
LOGS OF TEST BORINGS

APPENDIX B
LABORATORY TESTS

SIEVE ANALYSIS TEST RESULTS

ATTERBERG’S LIMITS TEST RESULTS

APPENDIX C

LOG OF TEST BORINGS FROM PREVIOUS STUDIES

Page
Plate 1

Plate 2
Plate 3

Plate 4

Plates A-1A to A-8B

Piate B-1
Plates B-2A to B-2C

Plate B-3



- GEOTECHNICAL FEASIBILITY INVESTIGATION REPORT
FRUITVALE BART STATION TRANSIT VILLAGE
CITY OF OAKLAND, CALIFORNIA

INTRODUCTION

This report presents the results of our Geotechnical Feasibility Investigation for the proposed
Fruitvale BART Station Transit Village project to be constructed in the City of Oakland,
California. The attached Plate 1, Project Location Map, shows the location of the site relative

to major highways, roads, streets and other existing features.

This report presents our understanding of the project, existing site conditions, purpose and scope
of investigation followed by description of field exploration, general geology at the site,
seismicity, our interpretation of the subsurface and groundwater conditions, and our findings and

recommendations.

The recommendations presented in this report are intended for design input for a preliminary
feasibility evaluation of the project and are not intended to be used for the design of specific
structures and improvements proposed for the project. In addition, these geotechnical
recommendations should not be used for specifications, for bidding purposes or directly for

construction cost estimates.
PURPOSE AND SCOPE

The purpose of this investigation was to evaluate the general soil conditions at the site, t0
determine their engineering properties and to provide preliminary recommendations for

feasibility evaluation of the project. 4

The scope of work for this investigation included review of readily available soils and geologic

literature pertaining to the site; obtaining representative samples and logging soil materials
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encountered in seven exploratory borings, laboratory testing of collected samples, engineering
analysis of the field and laboratory data; and preparation of this report. A detailed scope of our
work is presented in our contract with Fruitvale Development Corporation, Inc. dated June 1,

1997.

It should be noted that this study is to provide preliminary recommendations to evaluate
feasibility of planned structures and land use. Site specific recommendations are to be followed

during a detail study requiring additional borings, laboratory tests and engineering analysis.
PROPOSED CONSTRUCTION

As per our discussions with ARS, Inc., the proposed project will construct a Transit Village
within the existing parking lot of the BART’s Fruitvale Station. The Transit Viilage will consist
of residential units, office buildings, a pedestrian bridge which will span from East 12th Street
to the BART Station and several 3 to 4 level above-grade and/or subterranean parking structures.

The locations and anticipated loadings for the proposed developments are not known at this time.

Qur recommendations presented in this report are based on the above information. We
understand that site specific studies will be performed for the proposed structures during the final
design phase of the project.

SITE CONDITIONS

The project site is the existing parking lot for BART's Fruitvale Station located along East 12th
Street between Fruitvale Avenue and 37th Avenue. The project site is bounded by the Southern

Pacific Railway line along the western property line.
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The existing parking lot is paved and appears to be sloping gently towards the west end of the
site. The BART line which passes through the site, is supported on an elevated structure. The
BART’s Fruitvale Station is also located within the project site.

GEOLOGY

The general geology at the site and its vicinity was mainly studied from a 1:62500 scale geologic
map of Late Cenozoic Deposits, Alameda County by Helley, Lajoie and Burke (1972). A
portion of this map and the surrounding area is presented on Geologic Map, Plate 3. Helley et.
al. have mapped the surficial native deposits at the site as Younger Alluvial Fan Deposits. They

describe these deposits as unconsolidated gravel and sand containing clays/silts.

The Areal and Engineering Geology Map of the Oakland East Quadrangle by Radbruch (1969)
was also referenced for the study. According to geologic map by Radbruch, the site is underlain
by the Undivided Quaternary deposit which comprises of alluvial soils consisting of interfingered
lenses of clayey gravel, sandy silty clay and sand/clay/silt mixtures.

FIELD EXPLORATION AND LABORATORY TESTING

Seven borings were drilled for this study to depths varying from 16% feet to 51'% feet below
the existing ground surface. The locations of these borings were decided by ARS, Inc. during
drilling which was part of their overall environmental investigation. A representative from our

office logged these borings and collected soil samples for further evaluation and testing.

The test borings were advanced with a truck-mounted drill rig using an 6-inch diameter hollow
stem auger. Selected drive samples were obtained from the borings at various depths using a

2.5 inches 1.D. Modified California Sampler or a 1.4 inches [.D. Standard Penetration Sampler.
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The sampler was driven into the subsurface soils under the impact of a 140 pound hammer
having a free fall of 30 inches. The blow counts required to drive the sampler for the last 12
inches are presented on the boring logs attached in Appendix A. (When correlating standard
penetration data, the blow counts for the Modified California Sampler can be taken as roughly
twice that for the Standard Penetration Test in similar soils). The soil samples obtained during
drilling were visually classified in the field and then transported to our laboratory for further

evaluation and testing.

Laboratory tests were performed on soil samples collected during field exploration to determine
the physical and engineering properties of the subsurface soils. Test methods and test results
are presented on plates attached in Appendix B. Laboratory test results for moisture content,
dry density and unconfined compression tests are presented on the boring logs included in

Appendix A.

The description of the soils encountered and relevant boring information are presented on the
logs included in Appendix A. The bore logs were prepared from the field logs which were
edited after visual examination of the soil samples in the laboratory and results of claséiﬁcation
tests on selected soil samples as indicated on the logs. The abrupt stratum changes shown on
these logs may be gradual and relatively minor changes in soil types within a stratum may not
be noted on the logs due to field limitations.

To supplement this study, reference was made to a previous investigation on the site performed

by Bechtel Corporation for the BART Project (dated December, 1965). The boring information
from this investigation is attached in Appendix C.
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SUBSURFACE CONDITIONS

Based on our field exploration and study of boring logs prepared by Bechtel Corporation for a
previous investigation at the site for the BART project, the on-site native soils are alluvial

deposits consisting of alternating layers of clays and sands.

Fill was not encountered ir our borings. However, we anticipate localiz§d fill on the site based
on the past land use. The fill at the site may include concrete rubble, remnants of old

foundations, fragments of bricks, rocks, wood, etc.

The surficial native soil layer (i.e. upper 1% to 5 feet) encountered in our borings generally
consist of clay with high plasticity i.e. fat clay. This gray/black fat clay is generally stiff to very

stiff in consistency. In our opinion it has a moderate to high expansion potential.

The surficial fat clay layer is underlain by alternating layers of lean clay (i.e. clays with low to
medium plasticities) and sand/gravel. These layers extend to the bottom of the boreholes i.e.
to a maximum depth of 51% feet below the existing ground surface. The lean clay layers
encountered in our borings are generally stiff to very stiff. They contain significant amounts of
sand and gravel at many locations. Their contact with sand/gravel layers appear to be

gradational.

The sand/gravel layers encountered in the borings are generally poorly graded. At many
locations, they contain substantial amounts of plastic and non-plastic fines and grade to silty or
clayey sand/gravel. The layers of these sands/gravels are usually about 5 to 10 feet thick and
appear to be discontinuous. The sands/gravels encountered in our borings are generally medium

to coarse grained, weakly cemented at some locations and have relative densities ranging from

medium dense to very dense.
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Groundwater was encountered at depths varying from about 15 feet to about 30 feet below the
existing grade at the time of drilling. The presence of groundwater generally was noted either
near the top of a sand/gravel stratum or within the gradational zone above it. Once the clay
layer overlying the sand/gravel unit had been penetrated, the groundwater level was found to rise
rapidly, suggesting that an artesian condition exists within the confined sand/gravel layer. This
condition was most notable in boririg A-1 located towards the north end of the site (i.e. towards
Fruitvale Avenue). In this boring the groundwater level rose from a depth of 30 feet below the
existing grade at the time of drilling to 11 feet below the existing ground surface just after
drilling. It should be noted that the groundwater level at the site may change with passage of
time due to groundwater fluctuations from season to season, weather conditions, pumping and
dewatering in the area and other factors which may not have been present at the time of the

investigation.

Detailed descriptions of the materials encountered in the exploratory borings are presented on
boring logs attached in Appendix A. Referenced borings from previous investigation performed

on the site by Bechtel Corporation for BART project are attached in Appendix C.

The descriptions and related information presented on these logs depict subsurface conditions
only at the locations indicated on the Site Plan, Plate 2 and on the particular date noted on the
logs. Subsurface conditions at other locatiohs may differ from conditions occurring at the
locations explored. Also, the passége of time may result in a change in the soil conditions at

these locations due to environmental changes.

SEISMIC CONSIDERATIONS

The project site is located in a seismically active part of northern California. Many faults exist

in the San Francisco Bay Area which are capable of producing earthquakes which may cause
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strong ground shaking at the site. These regional faults include the San Andreas, Hayward and
Calaveras faults. The attached Plate 4, Fault Map presents fhe locations of these and other fault
systems relative to the project site. The Fault Map has been prepared from the Caltrans Seismic
Hazard Map (Mualchin, 1996) and presents the maximum credible earthquake magnitudes for
the fault systems and the anticipated peak bedrock accelerations at various locations due to

seismic activity in the area.

Potential seismic hazards at a site may arise from three sources: surface fault rupture, strong
ground shaking and liquefaction. Since no mapped active fault appears to pass through the site,
in our opinion, the potential for fault rupture at the site is considered low. The Hayward Fault
which is the closest active fault to the site, is located about 2% miles towards east. A peak
bedrock acceleration of about 0.6 g is anticipated at the site. Based on the deterministic charts
prepared by Seed and Idriss (1982), the corresponding peak ground acceleration at the site may
be on the order of 0.45 g.

Soil liquefaction is a phenomenon in which saturated cohesionless soils are subjected to a
temporary and considerable loss of shear strength under the reversing, cyclic shear stresses such
as those associated with earthquake shaking, Submerged cohesionless silts and sands of low
relative density are the type of soils which usually are susceptible to liquefaction. Clays and
gravels are generally not susceptible to liquefaction. Most of the deposits encountered in our
borings are clays or dense sand/gravél and do not fit the criteria for high liquefaction

susceptibility and therefore, the potential for liquefaction at the site is considered low.
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FINDINGS AND RECOMMENDATIONS

General

Based on the results of our exploration, it is our opinion that the site is feasible for the proposed
project provided a site specific investigation is performed during the final design phase. It
should be noted that the recommendations presented in this section are for feasibility evaluation
of the project. Normal construction procedures were assumed throughout our analysis and
represent one of the basis of the recommendations presented herein. QOur prelimipary design
criteria presented in this section are based upon the materials encountered in the field
exploration. The recommendations may be modified when more data on location of proposed

improvements, loading conditions, etc. is made available or when site specific studies are

performed.
Gradin

Grading is anticipated for construction of building pads, access roads, ¢fc. In addition, due to
the presence of surficial moderately to highly expansive soils it is recommended to remove these
expansive soils and provide predominantly granular engineered fill below the footings and the
slabs-on-grade. Details of these are discussed in the "Foundation Systems" and "Slabs-on-grade”
sections of this report. A representative from our office should observe all excavated areas
during grading and perform moisture and density tests on prepared subgrades and compacted fill
material. Any fill material imported to the site should be non-expansive relatively granular

material and should be reviewed by the Geotechnical Engineer.
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It will be necessary to completely strip all existing old pavements and vegetation from areas to
be developed. Depressions resulting from stripping and other construction activities should be

backfilled and properly compacted to 90 percent relative compaction as per ASTM D1557-91.

After stripping, subgrades and areas to receive engineered fill should then be excavated of any
and all loose soils. The resulting surface upon which fill is to be placed should be observed by
the Geotechnical Engineer. Areas receiving fill should be scarified to a depth of 6 inches,
moisture conditioned and compacted to 90 percent relative compaction per ASTM D 1557-91.
This prepared subgrade should be sealed and kept moist before receiving engineered fill.

Engineered Fill
Engineered fill should be non-expansive and consist of relatively granular material having a P.1.
of less than 15 and Sand Equivalent greater than 20. The on-site upper soils are moderately

expansive and should not be used as engineered fill.

Compaction of Fill and Subgrades
Recommendations for required compaction as per ASTM D1557-91 are as follows:

. 90% for backfilling after removing buried utilities and structures, depressions caused due
to other construction activities, etc.

. 95% for upper 6" of pavemént; and, slab/footing subgrades.

. 95% for all engineered fill under the footings and the slabs-on-grade.

Expansive Soils

Based on our field exploration, laboratory testing and study of site geology, the upper about 5
feet of clays at the site have a moderate to high expansion potential (swell and shrink with
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variations in moisture content). Shallow foundations such as spread footings, mats, etc., slabs-
on-grade and pavements should be designed for this condition. Without mitigation, structures
supported on the expansive soil could undergo significant movement causing damage to the

structures.

Because of the upper layer of expansive soils at the site, probably the most important factor
affecting the long term performance of the wood-frame and other light structures is satisfactory
control of moisture content of the near surface soils. Moisture is usually controlled both during
construction and after construction (during design life of the structure) to reduce the amount of
shrink and swell of these soils to tolerable limits. After construction is completed the moisture
content of the soils can be controlled somewhat by proper control of surface runoff and by
eliminating heavy landscaping irrigation to prevent excessive watering or ponding in the vicinity
of foundations. Other mitigation measures such as extending foundations below the zone of
seasonal moisture variation, providing a moisture barrier to keep the soil at a relatively constant
moisture content, modifying the soil conditions (lime treatment) etc. may also be considered to

mitigate expansive soil conditions.

Foundation Systems

Several residential and commercial units, a pedestrian bridge and several subterranean and/or
at-grade parking structures are plénncd for the Transit Village. Lightly to heavily loaded
structures are anticipated for the project. Foundation systems including Spread/Continuous
footings or small diameter (12- to 16-inch) Pier & Grade beam foundations may be used to
support structures with light to medium column and wall loads. These structures include 3to
4 story wood-frame residential and commercial buildings. Relatively heavier structures such as
multi-story buildings and parking structures and the pedestrian bridge may have to be supported

on either driven piles or relatively large diameter (more than 24-inch diameter) Cast-In-Driiled-
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Hole (CIDH) piles. A general discussion and recommendations for these foundation systems are

presented in the following subsections.

Spread/Continuous Footings

Lightly and moderately loaded structures may be supported on conventional continuous and
isolated spread footings that are tied with grade beams. Because of the anticipated expansive
soils, the footings should be supported on a pad of compacted fill with low expansion potential
(PI less than 15 and Sand Equivalent greater than 20) that is uniform in thickness and of

consistent quality.

The footings for these structures are usually 12 to 18 inches wide and are typically founded 12
to 24 inches below the lowest adjacent finish grade. An 24-inch thick pad of compacted
engineered fill is recommended below the bottom of the footing to mitigate expansive conditions.
This compacted engineered fiil under the footings should also extends B/2 (where B is the width

of the footing) beyond the edges of the footing.

Lime treating the upper soils may also be considered to mitigate the expansive soil conditions
at the site if the site conditions can accommodate the construction operation. Expansive soils
are usually treated with 4 to 5 percent lime by weight. The lime treatment should extend at least
24 inches below the footing bottom.

For preliminary design, footings supported in the manner described above may be designed for
an allowable bearing capacity of 3000 psf for dead plus live loads. These values of aliowable

bearing capacities may be increased by one-third for transient wind or seismic loads.

Grade beams that are used between isolated column footings and wall footings are designed with

the assumption that no support may be gained from any soil in contact with beam. The grade
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beams are also placed on about 6 inches of styrofoam material to allow for expansion of the

underlying clays where they are constructed on native expansive soils.

When the total area of the footings is more than about 50 percent of the building footprint area,
mat foundations may be more economical than spread/continuous footings. Mats do not require

slab-on-grade floor. For moderate loadings, mats are usually 1 to 2 feet thick.

Pier and grade beam foundation system may also be used to mitigate expansive soil conditions.
This foundation system may be used if lime treatment or fill pad under the spread/continuous
footings is not desirable. Recommendations for pier and grade beam foundations are presented

in the "Pier & Grade Beam Foundation" subsection of this report.

Excavations for construction of footings and mats may encounter rubble, remnants of old buried
footings, etc. This may require additional excavation and replacement of engineered fill and

special equipment for removal.

Pier & Grade Beam Foundation

Lightly and moderately heavy column loads may alterpatively be supported on a pier and grade
beam type foundation. Pier and Grade beam foundations may also be used to mitigate expansive
soil conditions at the site. Twelve to 16-inch diameter concrete piers are typically used for this
type of foundation system. The piers are typically embedded at least 8 feet into the native soils

to mitigate expansive soil conditions.

Allowable skin friction for the design of the concrete piers is aaticipated to be about 400 pounds
per square foot for dead load and live loads. This may be increased by one-third for transient

loads such as wind loads and earthquake loads. The piers are typically spaced at a minimum

distance of three times of diameter of the piers measured on centers.
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The grade beams which carry the loads between the columns are designed with the assumption
that no support may be gained from any soil in contact with the beam. The grade beams are
placed on at least 6 inches of Styrofoam material to allow for expansion of the underlying clays.

Groundwater is anticipated for pier excavations deeper than about 10 feet. This may cause
sloughing of the pier excavation ‘walls and may result in difficult installation conditions.
Temporary casings are usually provided to mitigate these conditions. Presence of groundwater
in the excavations may cause delays in pier construction resulting in additional costs due to
additional cleaning and dewatering efforts.

Where piers are drilled through existing fill, concrete rubble, fragménts of concrete, rocks,
wood, bricks, etc. may be encountered. These may cause difficult drilling conditions and may
require special equipment for removal. These conditions can be further investigated during a
site specific study.

Driven Pile Foundation

Heavier buildings such as multi-story buildings and parking structures and the pedestrian bridge
may be supported on driven piles. Varjous types and sizes of piles could be used for the
project, however, commonly used 12-inch square prestressed concrete piles were evaluated for
the feasibility study. For 45-ton and 70-ton capacity piles, 30-35 feet and 40-45 feet long piles
below the pile footmgs, respectlvely are anticipated. The number of piles per pile cap will
depend on the actual structural loads. The piles are usvally driven with center-to-center spacing
of at least three times the minimum pile dimension. This corresponds to approximately 3-foot
spacing for 12-inch square piles.

In general, hard driving conditions and obstruction to piling due to presence of concrete rubble,
remnants of old foundations, etc. are anticipated during pile installation. Predrilling is usually
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used to mitigate hard driving conditions. Predrilling also aids in achieving uniform pile
penetration and minimizing pile cut off. Predrilling is also advantageous in reducing ground
heave, particularly near the existing buildings, by removing soil that must be displaced by the
piles; in locating obstructions if any; and in minimizing the effects of vibration and noise related
to pile driving. Cavings may be encountered during predrilling operations in the sand layers
below the groundwater table. Generally, indicator piles are driven prior to production pile
driving to evaluate hard driving and predrilling conditions and to estimate the pile lengths at the
site. Vibration/noise control may be required during pile driving close to an existing structure.

Cast-In-Drilled-Holes (CIDH) Pile Foundations

Cast-in-drilled-holes may also be used to support relatively heavy structures. These structures
may be supported on 24-inch diameter, CIDH piles. Using a 24-inch diameter pile, we
anticipate a 30-35 feet long pile below the pile cap for 45-ton capacity and a 40-45 feet long pile
below the pile cap for 70-ton capacity. A minimum center-to-center pile spacing of three times
pile diameter is typically used. The number of piles per column will depend on actual loading
conditions.

Groundwater is antlc1pated during CIDH pile construction, This may cause sloughing of the pier
excavation walls and may result in difficulty during installation. Temporary casings are usually
provided to mitigate these conditions. Presence of groundwater in pile excavations may cause
delays in pile installation resulting in additional costs due to additional cleaning and dewatering
efforts.

Where the piles are drilled through existing fill, concrete rubble, fragments of concrete, rocks,
wood, bricks, etc. may be encountered. These may cause difficult drilling conditions and may

require special equipment for removal.
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Slab-On-Grade

Due to expansive soil conditions, the slab-on-grade should be supported on about 12 inches of
compacted engineered fill (excluding the moisture barrier and the capillary break).

Concrete slab-on-grade on expansive soils are typically 6 inches thick and are provided with
minimum reinforcement of 6 x 6 #6 welded wire mesh or the equivalent in deformed bars.
Structural requirements may necessitate a thicker corcrete slab and additional rejnforcement.

If moisture migration through the slabs is undesirable, a moisture barrier and capillary break are
provided between ihe slab and the compacted layer of engineered fill. The moisture barrier
generally consists of 4-inch of free draining pea gravel or clean crushed rock. A capillary break
is generally an impervious membrane between the slab and the moisture barrier. The membrane
is covered with a 2-inch layer of sand to protect it during construction. The sand is kept slightly

moist just prior to pouring the slab to aid in curing the concrete.

Lime treatment may be considered to improve the soil conditions if the site conditions can
accommodate the construction operations. Four to 5 percent lime by weight is usually used for
lime treatment. The lime treatment should extend at least 12 inches below the 6 inch vapor
barrier provided under the slab.

UBC Secismic Zone and Site Coefficient

The subject site is in Seismic Zone 4, as shown on Figure 23-2 of the UBC. This site is
represented by Seismic Coefficient S,, as described in Table 23-J of the UBC.
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Construction Considerations

Temporary Excavations & Shoring

Deep excavations are anticipated for comstruction of basements planned for the subterranean
parking structures. In our opinion, conventional equipment could be used to excavate on-site
soil materials. The materials to be excavated will mostly be stiff clays and medium dense to
dense sands/gravels. It is possible that unknown old buried utilities are located at the site. It
might require special equipment and additional efforts to remove these buried objects.

Groundwater should be expected in excavations deeper than about 10 feet. Excavations should
not be expected to stand vertically without any support. According to OSHA Safety Standards,
temporary excavations with personnel working within the excavations should be sloped or shored
if the excavations are deeper than 5 feet. All excavations side slopes should be made and
supported in accordance with OSHA Safety Standards.

All excavations extending beyond the right-of-way or within the zone of influence of existing
improvements and facilities will require shoring. The type of shoring system, design of the
shoring system, and the performance of the system is generally the responsibility of the
Contractor.

Dewatering

As described in the section entitled "Subsurface Conditions”, groundwater at the sitec was
encountered at depths ranging from 10 feet to 30 feet below the existing ground surface.
Groundwater should therefore be anticipated during basement excavations extending 10 feet
below the existing ground surface. Groundwater may cause instability of excavation walls
(piping, erosion, etc.), instability of the excavation bottom (blow-outs, piping, etc.) and may
also result in difficult working conditions at the bottom of the excavation. Unstable excavation
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walls and bottom may cause slope failures, damage the shoring system, etc., causing excessive
settlements of surrounding ground, damage to adjacent underground and above ground utilities.
Excessive water in the excavations may also result in difficult werking conditions at the bottom
causing subsequent delays in work and/or additional efforts during construction. A dewatering
system is usually implemented to mitigate these conditions. Selection of dewatering system,
implementation and performance” of the dewatering system is usually the Contractor’s
responsibility. This program should also be developed in conjunction with the environmental
constraints and conditions of existing improvements in the area.

Study of geology of the area in the general vicinity of the site and the present investigation
revealed the existence of buried stream chammels filled with sands, and gravels. Artesian
conditions were encountered at these and other locations on the site. Dewatering difficulties
should be anticipated at these locations. Possibly hazardous materials may be present where
construction dewatering is required. An investigation for subsurface environmental
contamination was beyond the scope of our services.

INVESTIGATION LIMITATIONS

Our services consist of professional opinions and recommendations made in accordance with
generally accepted geotechnical engineering principles and practices and are based on our site
exploration and the assumption that the conditions do not deviate from observed conditions. No
warranty, expressed or implied, of merchantability or fitness, is made or intended in connection
with our work or by the furnishing of oral or written reports or findings. The scope of our
services did not include any environmental assessment or investigation for the presence or
absence of hazardous or toxic materials in structures, soil, surface water, groundwater or air,
below or around this site. Unanticipated soil conditions are commonly encountered and cannot
be fully determined by taking soil samples and excavating test borings; different soil conditions



Fruitvale Developement Corp., Inc.
Job No. 97134.10

July 31, 1997

Page 18

may require that additional expenditures be made during construction to attain a properly
constructed project. Some contingency fund is thus recommended to accommodate these
possible extra costs.

This report has been prepared for the proposed Fruitvale BART Station - Transit Village project
as described earlier, to assist the engineer in the feasibility evaluation of this project. In the
event any changes in the design or location of the facilities are planned, or if any variations or
undesitable conditions are encountered during construction, our conclusions and
recommendations shall not be considered valid unless the changes or variations are reviewed and

our recommendations modified or approval by us in writing.

This report is issued with the understanding that it is the designer’s responsibility to ensure that
the information and recommendations contained herein are incorporated into the project and that
necessary steps are also taken to see that the recommendations are carried out in the field.

The findings in this report are valid as of the present date. However, changes in the soil
conditions can occur with the passage of time, whether they be due to natural processes or to
the works of man, or this or adjacent properties. In addition, changes in applicable or
appropriate standards cccur, whether they result from legislation or from the broadeniﬁg of
knowledge. Accordingly, the findings in this report might be invalidated, wholly or partially,
by changes outside of our control. Therefore, this report is subject to review by the conirolling
government agencies.

Respectfully submitted,

PARIKH CONSULTANTS, INC.
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Approximate
Project Location

-

LEGEND:

Qyf- - Younger Alluvial Fan Deposits
Qyfo- Younger Fluvial Deposits

Qb- Interfluvial Basin Deposits
Qof- ©Older Alluvial Fan Deposits
Qm- Merritt Sand

Ref,: Modified from "Geologic Map of Late Cenozoic
Deposits, Alameda County, California”, by Helley,
Lajote, and Burke, 1972. SCALE 1 : 62500.

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS ENGINEERING

ID

FRUITVALE BART STATION TRANSIT VILLAGE
CITY OF OAKLAND, CA

JOB NO. 97134.10 PLATE NO.3




b * M . 3 1 - i
A \ \ W\ ) - Yokh! '
! v\ i N )
'.. \ k r ‘ i3 \ AL, \
N \ \ A\ i\ L g
Y R B\ 4 =
e 1Y ! ‘\,l ) 1 Y
WA \} .\\. \ \ 1y ) i %
\ \ \ \ 7 ! t \'\ AN
. : ‘\ N . =l \ < --') ' %) \ Y
A RN ko \BE LG IRBYANN A
A\ AN VAN S A SLAONNN Y
\ N\ \ (e ;._.--..., -\ 1 \ WA R
: , 1 . Vs Y SR AS =
LY . - LY & T T ,
\ \ \" ) \\ : “ ‘\\ ~ "\‘:‘\\.‘ \ “ d : .\ \ ~ \‘. ‘ \
\‘. \‘ W N L, . ATE N a2 N ‘\ gy \Q‘ :
\ \\'-.‘ 0 X Approximate IS B \\\:\\ . :
A L . . hJ % \
\] 13 AN Project Location |’ j X
) I (R ’
LU
\\ n\
LY L)
\‘\ kY,
x\ \
\‘ \
l“
y
1
Lo\
\‘ i\
3
1
LY
1
“\
‘.“
N

SAN- San Andreas/N
HWS- Hayward

CPS- Calaveras-Pacines-San Benito

A 0.6g Peak Acceleration Coatour
A7 0.5g Peak Acceleration Contour
,~.7 0.4g Peak Accekemition Coatour :
N/ 0.g Peak Accelkeraton Contour
7 02 Peak Acceleration Contour
N/ 0.1g Peak Acceleration Contour
N/ Sutz Highwuys

Fauls wih Fauk Codes {MCE)
7./ County Boundary
9 Latitude & Longiude

LEG%P}S Peak Accelemtion Contour

/!

TR NS

Referance: N N % A >\
Caltfornia Ssismic Hazard Map 1996 - R

Based on Maximum Credible Earthquakes N1 FAULT MAP .
By Caltrans NN g V. §. S8 SN O G

GEOTECHNICAL CONSULTANTS

MATERIALS ENGINEERING

l fe) PARIKH CONSULTANTS, INC.

FRUITVALE BART STATTION TRANSIT VILLAGE
CITY OF OAKLAND, CA

JOB NO. 97134.10

PLATE NO. 4




UNIFIED SOIL CLASSIFICATION SYSTEM

G .
MAJOR DIVISIONS SUNBOLS [LLUSTRATIVE GROUP NAMES
C. Well graded gravel, Well graded gravel wita
© Eg 3 E GW a e of sand
S .3 1% Poorly graded I, Poorly graded gravel
o e = os i% y graded gravel, Poorly g grave
K EQEE C GP g § | with sand
= > g
b4 =
a - P ﬁ g Zig_ g3 | GM Silty gravel, Silty gravel with sand
=] Y
az © g8 : B g;.,: P g
=i g5
E '§ ® 5 g == | cC Clayey gravel, Clayey gravel with sand
‘a8
QB z o o .0.4.:' Well graded sands, Well graded sand with
2 28131 SV ki gl o
- Tes | U7 o SP -« <] Poorly graded sand, Poorly graded sand with
5 o =l o
;:; go § g 3‘% it SM [-4 -|.] Siity sand, Silty sand with gravel
a9 g- 5 E EE ::/_-'1; -
“ B*° SC Ko/ Clayey sand, Clayey sand with gravel
ML Silt, Sandy silt with gravel
SILTS AND CLAYS I
oL ‘7/ Lean clay, Sandy lean clay with gravel
Liquid Limit
less than 50% y
OL [———| Organic clay, Sandy organic clay with gravel

Elastic silt, Sandy elastic silt with gravel

FINE-GRAINED SOILS
50% or mote passing No. 200 sieve

. MH
SILTS AND CLAYS
Liquid Limit CH Fat clay, Sandy fat clay with gravel
50% ot more AR
OH Y./ ///« Organic clay, Sandy organic clay with gravel
% A '
HIGHLY ORGANIC ] PT & Peat, Highly organic silts

t
MM N

NOTE:
1. Coarse-grained soils receive dual symbols if: (a) their fines are CL-ML (e.g. SC-SM or GC-GM) or (b)

they contain 5-12% fines (e.g. SW-SM, GP-GC, etc.). Fine-grained solis receive dual symbols if their
limits plot in the hatched zone on the Plasticity Chart {CL-ML). _

2. The table lists 30 out of 2 possible 110 Group Names, all of which are assigned to unique proportions
of constitents soils. Flow charts in ASTM D 2487-93 aid assignment of the Group Names.
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8oring anationmevation & Date Drilled:

Drilling Method: BORING NUMEER

LEGEND

A

15.

k]

LEGEND LEGEN B-4-97

1.9 inch 1.D. Hand Sampier driven with a slide hammer.

Groundwater level first encountered during dritling

Groundwater level at completion of boring

Sample Dry Water Blows [ompress. Depth {Ft) Sampling Method:
Type & | Density | Content Per Strength Soil Graph & Sheet 1 of 1
No. {pef) (%} Foot {tsf) U.8.C.S.
a
B Comprassive strength as measured by Pocket » =1.
B Penetrometer, in tsf. PP Osf
-
i 110 12 23 1.2 P
5 - 2-172 inch LD. Mod_ified Califarnia Sampler (MC}.
2 98 28 {100psi] 0.8 1 )
| 3-inch 1.D. Osterberg Piston Sampter {Pushed).
10
3 - 10 35 - ]
-~ 1-3/8 inch L.D. Standard Splitspoon Sampler (SPT).
4 95 20 0.7

Liquid Limit {LL), in percent . e |LL=30
Plasticity Index (P1}, in percent Pl=10
Percent gravel and coarser in sample {+ #4) 2 + #4=20%
Percent fines {silt/clay) in sample, (-#200) -#200=50%

FRUITVALE BART STATION TRANSIT VILLAGE

complets interpretation. This summary apyplies only at t
differ at othar locations and may change at this location with the passage of
conditions encounterad.
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Boring Location, Elevation & Date Drilled: " | Drilling Method: T BORING NUMBER
See attached Site Plan; Elev. approx. ft.; driled on §-28-97 "] 8-inch dia. Hollow Stem Auger
Mobil, B-61 A-1
Samgple Dry Water Biows [Compress. Depth (ft) Sampling Method:
Type & | Density | Cantent | Per | Strength Soil Graph & 2 1/2 * 1.D. Mod. Calif. (MC), 140 |b hammer, 30 inch Sheet 1 of 2
No. {pch) (%} Foot {tsf) U.5.C.S. drop. .
0 EH L2 inch Asphalt Concrete over 2 inch Aggregate Base |
MC-1 - . 40
Dark gray FAT CLAY, stiff, moist
i %
_V/ CL | Yellow with rust mottling SANDY LEAN CLAY WITH
GRAVEL, hard, moist, gravel up to 27, subangular to
g H / angular
MC-2 117 14 50/4" 3/
_’/ SO [ Valiow/brown, LEAN CUAY with pockets of |
10 H sand/gravel, very stiff, moist, gravel up to 1",
MC-3 109 18 45 2.85 subangular
v /
- - - 0
MC-4 7 H% (No recovery}, very stiff
N [ T [ Brown/gray LEAN CLAY with Dockets of medium to |
/ coarse sand/gravel, gravel up to 1/27, moist to wet
MCE | 112 | 14 50 | o8s | 2° —/
Very stiff, smell of gasoline
B0 [ Yatow/irovrioray with mottiing LEAN CLAY, trace
25 sand, pockets of fine sand, very stiff to hard, moist to
MC-6 | 110 19 66 | 2.05 / wet
/é G [ Vallow/rowin SANDY LEAN CLAY, stiff, wet =~ 777
: @ 3 : FRUITVALE BART STATION TRANSIT VILLAGE
CITY OF OAKLAND, CA.
PARIKH CONSULTANTS, INC.
Geotechnical & Materials Engineering Date: 6/97 Job No.: 97134.10
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Boring Location, Elevation & Date Drilled: Driling Method: BORING NUMBER
Ses attached Site Plan; Elev. approx. ft.; drilled on 6-28-97 6-inch dia. Hollow Stem Auger
Mobila, B-61 B‘1
Sample Drg Water Blows [Compress. Depth (ft} Sampling Method:
Typs & [ Density | Content |  Per | Strength Soil Graph & 2 1/2 * L.D. Mod. Calif. {MC}, 140 ib hammer, 3G inch Sheat 1 of 1
No. {pcil (%) Foot {tsf) U.5.C.5. drop. :
0 2 inch Asphalt Concrete over 6 inch Aggregate Base
CH { Dark gray FAT CLAY, trace sand, stiff, moist
7
CL 1 Yellow/gray with orange mattling LEAN CLAY, trace
e 113 77 55 g / medium to caarse gravel, hard, maist to dry
|
104 GC | Yeliow brown CLAYEY GRAVEL WITH SAND, gravel
MC-2 122 12 45 up to 1.57, dense, moist +8#4=11
-#200=17%

CL | Grayish yellow LEAN CLAY WITH SAND, trace fine
gravel, medium stiff to stiff, moist

LB 97134 2.4-97

MC-3 703 22 30 1.0 15 / Gray coloration, stiff, moist to wet, trace coarse sand
/ and fine gravel, smell of gasoline
Boring terminated at 20 feet.
Groundwater was not encountered at the time of
B drilling.
25
] v
30

CITY OF OAKLAND, CA.
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Boring Lacation, Elevation & Date Drilled: "Drilling Methad: BORING NUMBER
Ses attached Site Plen; Elev, approx. ft.; drilled on 6-21-97 €-inch dia. Hallow stam Auger
Mobile, b-61 C‘1
Sample Ory Water Blows [ompress, Depth ({f0 Sampling Method:
Type & | Density | Content Per [ Strength Soil Graph & 2 172 * 1.D. Mad. Calif. (MC), 140 It hammer, 30 inch Sheet 1 of 1
No. {pcf) {%} Foot {tsf) U.8.C.S. drop. i
: i) 2 inch Asphalt Concrete over 4 inch Aggregate Base

CH | Dark gray/black FAT CLAY, stiff, moist to dry

Ct | Yellow/brown with rust mottling LEAN CLAY, trace
fine gravel and coarse sand, stiff 1o very stiff, moist

MC-1 115 36 44

CL | Yellow/brown with mottling LEAN CLAY WITH SAND,

pockets of sand/gravel, gravel up to 17, medium stiff
to stiff, wet

MC-2 108 19 34 0.6

MC-3 112 18 44 7 Trace sand/gravel, angular

+#4=0%
-§200=74%

Yellow/brown CLAYEY SAND WITH GRAVEL, dense,

wet

Boring terminated at 20 feet,
Groundwater was encountered at a depth of 15 feet at

| the time of drilling.

25 H

LB 97134 B-4-97

CITY OF OAKLAND, CA.

FRUITVALE BART STATION TRANSIT VILLAGE

[ ») PARIKH CONSULTANTS, INC. '
Georechnical & Materials Engineering Date: 6/97 Job No.: 97134.10

This log is part of the report prepared by Parikh Consultants, Inc. for the named project and should be raad together with that report for
complete interpratation. This summary appiies only at the location of this boring and at the tima of drilling. Subsurface conditiona may
differ at ather locations and may change at this location with the passage of tima. The data presented is a simplification of actual

t.conditions encountered.

Plate:

A-4




Boring Locatton, Elevation & Date Drilled:
Sae attached Site Plan; Blev. approx. ft.; drilled on 6-28-97

6-inch dia. Hollow Stem Auger
Mobil, B-681

Drilling Method: BORING NUMBER ]

D-1

Sample Dry Water 8lows Eomnpress, Depth (ft) Sampling Method:
Type & | Density | Content Per Strength Soil Graph & 2 142 " 1.D. Mod. Calif. {MC), 140 {b hammer, 30 inch Sheet 1 of 1
No. {pcf) (%} Foot tsf) i1.8.C.5. drop. :
o 2.5 inch Asphalt Concrete over 4 inch Aggregate Base |
CH | Dark gray FAT CLAY, stiff, moist
7
5 CL | Yelow/brown LEAN CLAY, trace sand, hard, dry,
MC-1 113 g 52 / coarse to fine sand '
MCc3 | 114 | 14 6a | 37| '° —/
" [ Grayish areenibrown LEAN CUAY WITH SAND, trace |
fine gravel, very stiff, moist
7
15 L 157 SW | Gray/blue WELL:-GRADED SAND WITH CLAY, trace
MC-3 | 128 11 54 : . gravel up to 2", wet, medium dense, wet, smell of +#4=156%
N . gasoline -#200=12%
|| Boring terminated at 16.5 feet.
Groundwater was encountered at a depth of 15 feet at
B the time of drilling.
20 M
25
B e

LB 97134 8-4-97

PARIKH CONSULTANTS, INC.

Geotechnical & Materials Engineering

CITY OF OAKLAND, CA.

FRUITVALE BART STATION TRANSIT VILLAGE

Date; 6/97 Job No.: 987134.10

This log is part of the report prepared by Parikh Consultants,
complets interpretation. This summary applies only at the location o
differ at other locations and may change at this location with the passage of time. The data presented is a simplification of actual
conditions encountered,

Inc. far the named project and should ba read together with that report for
f this boring and at the time of drilling. Subsurfaca conditions may

Plate:

A-B




Boring Location, Elevation & Date Driled: Drilling Method: BORING NUMBER
See attached Site Plan; Elev. approx. f,; drilled on 6-23-97 &-inch dia. Hollow Stem Auger
Mobil, B-61 E-1
Sample Dry Water Blows Kompress. Depth {ft} Sampiing Method:
Typs & | Density | Content Par Strength Soil Graph & 2 1/2 * I.D. Mod. Calif. [MC), 140 Ib hammer, 30 inch Sheet 1 of 1
MNao. {pcf} (%) Foot itsf) .8.C.8. drop. )
0 2 inch Asphalt Concrete aver 6 inch Aggregate Base
CH | Dark gray FAT CLAY, stiff, moist
Mc1 | 116 | 14 a1 | 2851 ° /A
/ CL | Yellow brown LEAN CLAY, trace fine gravel and sand,
/ very stiff, maist
MCZ | 116 | 11 39 | 31 ] '° _/.__ _______________________________
: H TL [ Vallow/rown with rust motting LEAN CLAY, trace
_/ coarse sand, stiff, moist
pIWe Yellow/brown with rust mottling CLAYEY SAND WITH
MC-3 115 16 79 v GRAVEL, some gravel pockets, very dense, wet +#4=18%
= : -#200=14%
L Boring terminated at 16.5 feet.
Groundwater was encountered at a depth of 16 feet at
| | the time of drilling.
=
20
25
- p
. 3
FRUITVALE BART STATION TRANSIT VILLAGE

CITY OF QAKLAND, CA.
PARIKH CONSULTANTS, INC.

l Geotechnical & Materials Engineering Date: 8/97 Job No.: 97134.10

LB 97134 B-4-97

This log is pa_rﬁf the report prepared by Parikh Consultants, inc. for the named project and should be read together with that report for
complete interpretation. This summary applies only at the location of this boring and at the ume of drilling. Subsurface conditions may
diffsr at other locations and may changa at this Jocation with the passage of time. The data presanted is 2 simplification of actuai
conditigns epcountered,

Plate:
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Baring Location, Elevation & Date Drilled:
See attached Sits Plan; Elev. approx. ft.; drilled on 6-28-97

Drilling Method:
G-inch dia. Hollow Stem Auger
Mobil, B-81

BORING NUMBER

Y1-1

Sample
Type &
No.

Dry
Density
{pci)

Water
Content
(%}

Biows
Per
Foot

Compress.

(tsfl

Strangth |

Depth {ft}

Soil Greph &

U.5.C.5.

MC-1

108

18

27

1.4

MC-2

124

i2

43

MC-3

31

MC-4

101

23

40

2.45

LB 97134 B-4-97

Sampling Method:

2 1/2 " 1.D. Mod. Calif. {MC), 140 |t hammer, 30 inch Sheet 1 of 1

drop. :

0

2 inch Asphalt Concrete over 4 inch Aggregate Base

7

CH

Dark gray FAT CLAY, stiff, moist

CL

Yellow/brown SANDY LEAN CLAY, medium to ¢oarse
sand, stiff, moist

Yellow/brown with rust mottling LEAN CLAY, trace
sand, stiff, moist

sC

Yellow/brown CLAYEY SAND WITH GRAVEL, medium
dense, moist, pockets of cemented sand

+#4=13%
-#200=16%

Yellow/brown with rust and gray mottling LEAN CLAY,
stiff, wet

{No recovery)

Very stiff, trace send

30

Boring terminated at 21.5 feet,
Groundwater was not encountered at the time of
drilling.

PARIKH CONSULTANTS, INC.
Geotechnical & Matarials Engineering

CITY OF OAKLAND, CA.

FRUITVALE BART STATION TRANSIT VILLAGE

Date: 6/97 Job No.: 87134.10

This log is part of the report prepared by Parikh Consultants, inc. for the named praject and shoutd be raad together with that report for
comgpiste interpretation. This summary applies only at the (ocation of this boring and at the time of drilling. Subsurface conditions may
ditfer at other locations and may change at this location with tha passage of time. The data prasented is a simplification of actual

conditicns encountered.

Plate:
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Boring Location, Elevation & Date Drilled:
Sea attached Site Plan; Elev. approx. ft.; drilled on 6-29-97

Crilling Method:

6-Inch dia. Hollow Stem Auger
Mobil, B-61

BORING NUMBER

Y2-1

tB 97134 8-4-97

Samgple Dry Water Blows [Compress. Depth () Sampling Method:
Type & | Density | Content | Per | Strength |  Soil Graph & 2 1/2 * 1.D. Mod. Calif. (MC}, 140 Ib hammer, 30 inch Sheet 1 of 2
No. {pef) {%) Foot {1sfh U.S.C.S drop. .
. ¢} 2 inch Asphalt Concrete over 4 inch Aggregate Base
CH | Dark gray/black FAT CLAY, stiff, moist
MC-1 | 117 | 14 34 | 275 | ° %
/ CL | Yellow/brown with rust mottling LEAN CLAY WITH LL=30%
SAND, very stiff, moist, medium to coarse sand PL=14%
/ Pl=18&
1 //
MC-2 | 122 1 66 OJ--¥7{ SW Yellow/brown WELL-GRADED SAND WITH CLAY, +#4=18%
. / SC | pockets of gravel up to 1.5", dense, partially #200=11%
fg‘ cemented, wet to moist, angular to subangular
/ CL | Yellow/brawn with rust brown mottling LEAN CLAY
15 H 7 WITH SAND, coarse to medium, trace fine gravel, stiff,
MC-3 - - 51 N/ wet to moist
__/ {No recovery}
v [ %
"'/' GL [ Vellow/Brownigray with dark brown mottiing LEAN |
20 L CLAY, stiff, wet
MC-4 a1 31 23 0.6
[ Yeilow/brown SANDY LEAN CLAY, trace gravel, stiff, |
wet
Yellow/brown with rust mottling CLAYEY SAND WITH +#4=4%
GRAVEL, grave! up to 2%, pockets of partially -#200=36%
cemented subangular clayey gravel, very dense, wet
FRUITVALE BART STATION TRANSIT VILLAGE

[« ) PARIKH CONSULTANTS, INC.
Geotechnical & Materials Engineering

CITY OF GAKLAND, CA.

Date: 6/97 Job Nao.: 97134.10

This lag is part of the report prepared by Parikh Consultants, Inc. for the named project and should be read together with that report far
comgplete interpretation. This summary applias only at the locstion of this boring and at the time of drilling. Subsurface conditions may
ditfer at other locations and may changs at this location with the passage of time. The data presented is a simplification of actual

conditions encountered.

Plate:

A-BA

———




Boring Location, Elevation & Date Drilled:
See attached Site Plan; Elev. spprox. ft.; drilled on 6-28-97

Drilling Method:
6-inch dia. Hollow Stem Auger
Mobil, B-61

BORING NUMBER

Y2-1

LB 97134 8-4-87

Sample Dry Water Blows Compress. Depth [ft) Sampling Method:
Type & { Density | Content Per Strength Soit Graph & 2 1/2 * 1.D. Mod. Calif. tMC), 140 b hammer, 30 inch Sheer 2 of 2
No. {pcf} (%) Foot {tsf) u.s.C.5. drop. :
MC-6 105 21 650/6" 30 //
“TT{] M | VYellow/brown/gray rust brown SILTY SAND, pockets | +#4=0%
-1 J of poorly graded fine sand, very dense, wet #200=42%
7,2/ SC | Vellow/brown CLAYEY SAND; trace fine gravel, wet |
Mc7 | o5 | 27 | ez | 20 | *°|f /
% CL | Yellow/brown with rust mottling LEAN CLAY WITH
_/ SAND, hard, wet
r%
MC-8 - - 83 40 / {No recovery), stiff to hard, trace sand in cuttings
[ L [ Vellow/brown LEAN CLAY, very stiff to hard, wet 4
7]
45 7
MC-9 122 14 503" : /41 8C | Yallow/orange/brown CLAYEY SAND WITH GRAVEL,
y trace fine angular gravel, very dense, wet, pockets
sand
- 50 -
MC-10 119 16 50/4 +#4=13%
-#200=20%
o Boring terminated at 51.5 feet.
Groundwater was encountered at a depth of 17 feet at
o the time of drilling.
55
— ;
60 |

PARIKH CONSULTANTS, INC.
Geotechnical & Materials Engineering

FRUITVALE BART STATION TRANSIT VILLAGE

€CITY OF OAKLAND, CA.

Date: ©/97 Job No.: 9713410

This log is part of the report prepared by Parikh Congultants, Inc. for the named projact and should be read together with that report for Plate:
complate interpretation. This summary applies anly at the location of this baring and at tha time of drilling. Subsurface conditions may

differ at other locations and may change at this location with the passage of time. Tha data presented is a simplification of actual A‘B B
conditions ancounteced.




APPENDIX B

LABORATORY TESTS -

Classification Tests

The field classification of the samples was visually verified in the laboratory according to the
Unified Soil Classification System. The results are presented on "Log of Borings", Appendix A.

Moisture-Density

The namral moisture contents and dry unit weights were determined for selected undisturbed
samples of the soils in general accordance with ASTM Test Method D 2216-92. This information
was used to classify and correlate the soils. The results are presented at the appropriate depths on
the "Log of Borings", Appendix A. -

Grain Size Classification

Grain size classification tests (ASTM Test Method D 422-63) were pei'formed on selected samples
of granular soil to aid in the classification. The results are presented on Plates B-3A to B-3E,
"Grain Size Distribution Curves".

Atterberg Limits

The Atterberg Limits were determined for selected samples of the fine-grained materials. These
results were used to classify the soils, as well as to obtain an indication of the expansion potential
with variations in moisture content. The Atterberg Limits were determined in general accordance
with ASTM Test Method D 4318-93. The results of these tests are presented on Plate B-2
"Plasticity Chart".

Unconfined Compression Tests

Sirength tests were performed on selected undisturbed sample using unconfined compression
machine. Unconfined compression test was performed in general accordance with ASTM Test
Method D 2166-91. The results are presented on "Log of Borings".

FRUITVALE BART STATION TRANSIT VILLAGE

fe) PARIKH CONSULTANTS, INC. CITY OF OAKLAND, CA.
GEOTECHNICAL CONSULTANTS T
MATERIALS ENGINEERING PLATE NO.: B-1 | -

JOB NO.: 971)4.10
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GRAIN SIZE DISTRIBUTION CURVES

COBBLES

GRAVEL

SAND

coarse l fine

coarse ]

medium [ fine

SILT AND CLAY

U.S. STANDARD SIEVE OPENING

U.S. STANDARD SIEVE SIZES

HYDROMETER ANALYSES

6" 3" 2"1.6"1"3/4" 3/8" 4 10 20 40 60 140 200
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30
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ol ‘ 100
200 1 50 20 10 5 2 0.6 0.2 0. 0.05 0.02 0.01 0.005 0.002 0.001
GRAIN SIZES IN MILLIMETERS
Boring Sample | Depth .
hol| L Pl D
Number Number | (feet) Symbol tL escription
A-1 8 35.0 L CLAYEY SAND WITH GRAVEL
B-1 2 10.0 m CALYEY GRAVEL WITH SAND
C-1 3 16.0 A SANDY LEAN CLAY
D-1 3 15.0 * WELL-GRADED SAND WITH CLAY

PERCENT RETAINED
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0 : 100
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GRAIN SIZES IN MILLIMETERS
Boring Sample | Depth .
Symbol LL | PI D
Number Number | (feet) ymbe escription
Y2-1 6 30.0 [ SILTY SAND
Y2-1 10 50.0 @ CLAYEY SAND




PLASTICITY INDEX, PI

80

70

CH or OH ) \

60

50

A.‘ LINE

40

Cllor OL

3C

o

20

S

MH jor OH

10

CL-ML )

ML br OL

40 50

60 70 80 90 100 110

LEQUID LIMIT, LL

PLASTICITY CHART

Boring (Sample|Depth | Test Moisture LL
Number [Number| (feet] {Symbol| Content (%)

PL | PI Description

Y2-

1 1 5.0 ®

14 30

14 116 LEAN CLAY

\D

GEQTECHNICAL CONSULTANTS
MATERIALS ENGINEERING

PARIKH CONSULTANTS, INC.

FRUITVALE BART STATION TRANSIT VILLAGE
CITY OF OAKLAND, CA.

JOB NO: 97134.10 PLATENQ: B8-3
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LOG OF SOIL BORING

DATE DRILLED R

_BORING NO ﬂgo-) ® GROUND ELEVATION
@~ BORI . Fe (@) LOCATION_ .
wa -
- g2
SHEARING STRENGTH IN POUNDS PER SQUARE FOOT 3< 9F DRY .
0 4000. 3000 2000 1000 n G% G0 MOISTDENSLL. Pl DESCRIPTION
B :
s S/00 G @)
@] [elske '
10 @
G
GINSNNNSN\ et '
—l | &5
) " G2 TN O
. &0
20 ' .
@) Boring rumber o5 shown o pl/atesA-l thru 4-38
@ <Locorions by slotions.
@ Lorere/ pressure For trioxial uncomsolidoted wundrained sheor rest.
@ Shacring StrenQir for friaxea! test. Volves indicaled when pressures are over S5000p.5.1.
@) Sheoring Strength for unconfined compression fest '
Number in box indicales somole number: Letler oesigratiorn

indlicates sampler type i SH = Shel/by; SP= Solit Jpoon; Sr. FPen. = i
Srendard Lemetrotion 7Fest, O=0sfarberg, P=Flicher. ’ .

Indicales Orfer loboratory Fests performed i S84 = Sieve Anglysis;
SG = Specific Grovity;O«Qrgon/c Combent; C=Consolicdarion 7asls.

® Q

Numbers wurnder Somple rumber box indricate - oriving force -
Aummbers wunderlined indicore BIows per Fool; rumbers rorf
wm eriimed Imaicore Pydroulic poresSure Irn p.5.7. Where fwonumbers
ore shawr, His Indicalfes Fhe pressure ronge. :

Group symbol ond lefter oesignotion based on Uaified Sor/
ClossiFicafion Sysilem.

Results of Leborotory Tesls.

Moterial cescriplion ond remorks; Jerminology For consrsfency
of cloy /s os Shown on R3/, Soil MEchan/cs in £ngineering Practice,
Terzoghi §Peck :

Water level! by dzoth and ddale.

66 06 ©

Weight of hommer used with Solit Spoor Sompolers
FLZ pournd hommear wirh o arop o /5 rehes
425 pownd Hammer with a drop of /8 inches

Legernd of Symbols:

- [H'Fm’ -cc i . A sc ’csc
‘ Céf fl]]]] AL 7 i} sar 4 IIIMH

BECHTEL CKEY TO ALAMEDA LINE

SEGMENT & 702-00/
CORPORATION BORING LOGS




DEPTH IN FEET
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de agE 1O PO Wil
35 7 block streoks. Sana coorse
3] |\ reclwss 0|2 e,
- "{ % I grarrne
ul SAf- S/LTY SAND, oA brows,
w Fine qramwed.
> 40 M Sarmple destroyed € Fa0!
- G B8\ M52
E : £l Grovel fo 3
| 7 .
u 45 2] |2302 \tsanoy cLay, oronoe-
29 / 235l/axd| 45| 251 browrr wirh block streoks,
% . SPiFF, some sard £ gravel 0 l”
% =i ksrqrsé 20208438\ 21
S50 /
ﬁ <L Coorse sand. Iompie .
55 % Jesrroyed € S5.0! /000 0.5/,
é S s, Samoe
= FOIgE 1S/ OIS, I
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-704- 2883 Jo 2865
BORING NO, 4-704-25 ::5';2*') OATE DRILLED = e o

LOCATION 574, fO7F ¢85

rg
wom -l
— 22 58
SHEARING STRENGTH N POUNDS PER SQUARE FOOT 3% 2 DRY
o 4000 2000 2600 1000 od G MOISTOENS LL. PRI DESCRIPTION
: Covxirate 777l
;! }_F/AL - .sopngf:ﬂ;\'raueaﬁ asabalt
/A c/oy, brown ~HIlackK, orgonic,
7z L= SANDY CLAY, preen-black.
3 é Color _c;,r%;gge Fo browr,
SO RS L§ BOVNINEE & very SHr
ﬁLdg 800%
10 % Color chaornge 1o gray-brown.
BHZVA |/7eVrzs Consiceratie sond, grovel 1o
AL moé
5008
L
20 B4 2 oea 2\ e Consicerable sond, fine
=l Tsool groined.
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£R7HaG 8 3F7
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B3\ a0\ 43|27

]

]
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o l /EO\NER
w oS4
z40 H
£ 2
%45 é
' s 7,
RN B WA |25/ oas 40|19
* vy
?
5 ;
/7
A |2a/95Aa3| s
7
60 %
o4 | a3\ 29472

70

73 F

b Sord and grave! fayer
Color chornge 1o yellon ~browr,

Some coorse fofine sand
Somole jost @ FO0! 650 sl

Sampre fost & I20 600084
Samnole oastroyed @ Z3.57
ST 8.4,

CSa= SITY GRAVELLY SAND,
Aoy = Browr.

Grovel fol”

Pl -SANDY CLAY browrr with
block Streoks, medium,
Sampohs fosF € L0 J0 Hlows
Somple otsliroyed o #5457 500
psi Sorple desfroyed &
F6.85.; F3F Hlows. .

Grodes Fo very SHFFK

Somole oestroyed @ J33.5°
J00.05/. .
Color charge ro Fovs.

Color oharige 7o Gray.

Color chonge fo rar e
Sromge Sl eoks.
Corsircderable S/
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& :
33sf
SHEARING STRENGTH IN POUNDS PER- SQUARE FOOT 32 oF DRY
p o0 1000 o 99 S@® MOISTDENS LL. PL. DESCRIPTION
: 7, NComcrers povarmeerl
% CL-SANDY CLAY, block wiyellow
f arreaks, wery Sl
f Color change 1o yellow.
p:§ 174 \ et | 36
B0t
- g0 720% Sovre grovelly sornd
ﬁz_l//‘ 22 Ee 49 Color chorgE Fo Qraov.
62&%
é
NN AN E] / VEIAV/ZR Kol
600 FSM = S/LTY GRAVELLY SAND, aray-
SM brown. Gravel 1o /3 dense.
Y
&3 Ts7 S W21\ I\ I ey~ CLAY, very S/, browr, Wit
CH| Somme SIock Sireaks.
N
- | BH3 A s 2l 37| 27 [GC- CLAYEY SANDY GRAVEL,
(4] % Sbrowr. Gravel 1o /4] dense.
f GC Color chorge ro
T 228 zm 7 el low, red, & black inclusions
@fy ‘ et - CLAY, aray,with browr =
% brack cnclusions,very St
e /4 €L\ 239| 6|45
I [
ENE] 17 s 2 E AL ~CLAYEY SILT, browen wilh
. rae yeallow Srreaks
. 60 :
= L =L~ SANDY CLAY, brown wilh
= ejo é 242 Y060 yarlon skreaks, very SHEF
e
Erv) |zolwasse
rooo/ 23 Considerable sarnd., Color
,4' chonge ro browr, with black
: SrRCS LSy S
4 éx L3S\ e\ Color chornge 1o @ray wibrowrsr
5@? Srrecks. Groding ro Silty Clay.
5004 = 6007 Borrom of [1o/e.
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—_ BORING NO fl._" / SAOUND ELEVATION .3/
- Ce LOCATION_ 574, /O87 r/C
we
- g3 3
] BHEARING STRENGTH IN POUNDS PER SCUARE FooT 32 O3 DRY
: o 4000 3OO0 2000 MO0 we &5 wootoemsLi Pl DESCRIPTION
T v Tl
L ~SANDY CLAY, gray ~block,
- Zas Caz}c}r CHOmQS 10 IF Gray aith
- —_— ) : O SIracks. Sosme /
- 60] =] B 29|28 N o, grove
1o
- ROBSSNRNENRY [t 2 melear|2rlas)  bery srirf
' CL
- 18 } Cloyey Grovelly Sorc! o v
i 2a2/0a3 97| &/ Croding fo Cloy, yellow fo
- 2 brown with block Mreaks.
- Y Grewes ‘ayer
— 20 Grading /o Sardy Clo
AAEVE2 38|/ 7 brawnqw;fh Sarne grg':fer’
-
: ]
- 28 FSC- CLAVEY SANG, brown-
! . 2odoed yeallon, with gr'ove/ fo )"
e 127 SO SIS uSIORS.
»
- SRRARNAD NRANRNS 5C | 255 25 76| 24 }- Clay fener, groy ~becuwr, very
o SPFS, some orovel.
— -
. Groding fo Si/ty Sorg, drawe,
- /8.9 Vo Sovrrg gronas/.
| "o
- gt 40 3 e~ ..S;;WJJ?’ CLA); Gy wilh
- 8? 127 oed 47| 25 yellow Sireoks, very S
zm///
. 43 740@ grw;m A Cley, very ‘;\?f/‘f‘rj
’ I’ Quvier nwertR qranys-bhloc
o 3 22501043 49|35 | praeies
_— o Seme growe/
wen i 1@ 218030, 391 48
=
- | 3408
[
Lo 780,
] y - Groging Ffo 3ty ofa
- w TSy B ELITEN RAVLE iy iisls bl - 9/‘0}; it
500 yeatlon Jfreak.s, vy SPrEE
[ . 80 1900 L
s SC-CLAYE Y GRAVELLY SAND,
L] m $ 1 /25A . gf*a:-m Sand ;z;e?lcﬁwfneq‘,
- s A} Jis2 fense . Grave/ fo /.
-~ /T8 |22 Groding fo Sitty Grovell:
Sorrd. Gravel Fo 2,7 dense.
. 70
e L2275 7]
L T8 Calor chongs 1's bronr.
SEE VAT IS
80 Sondy Cloy /oyver
r 225, 85
= as o= CLAYEY GRI}VJ‘[. L CevrsicerTrise
) s42\nas oo, Grovie! fo 2.
[ s |
Less Ssond.
o8 rasyme
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25 SiowS,
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DEPTH IN FEET

3
w

' BORING NO,_A-704-28

SHEARING STRENGTH N POUNDS PER SQUARE FOOT
- 4000 3000 - 2000 1000

o

SAMPLE TYP
& NUMBER

SYMBOL

ORY
MOISTDENS LL. PI. DESCRIPTION

DATE DRILLED £-%-8F 10 2508
GROUND ELEVATION.I/. g/
LOCATION_ 74, /3?0 220

s _ B

72

g

7l aroup

20

X

185

25

&

Kn|

30
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(L]

RO NN AN

53 B ®

b
T e

N Y

e
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83

S

S8

eQ

Bl B

SRR RN

63

70

K{]

243
L&

77

<3

2L

S
25

N FORSOL .
CH-CLAY, biack, srifr.

> Color eharnge 7o browrn-
/ Black, rmedivm.

[ SM-CLAYEY GRAVELLY SAND
Graan with inc/usSions.
Grevvel! 107

Y Soraly Cloy foyer

Sarmole oesirowed @ Fo0"

JE0 o.8.7.
TCL~ SANDY” CLAY, (Clay groding
ra Sarndy Clay ), browr,
32| meciur. Gravel ro F7

Sarmole oestroyed @ 280 300 0.5/

}‘ Chayey Sordy Grawe! fayver

growef fo F7 sand coarse

Grarned.

/5 }- Cloyey Ssornd foyer. Sorme
grovel.

/0 ]— Sy Clavey SiF fayer, very
8L

Sample dasiroyed @ 007
&30 5./

Cornsideroble fine groined

S

Somple last @ F6.07 F00n.s.7.

RSC-CLAYE Y SAND, oronge-LrowsT]
red. Sorne grovel
2RCL RS P S,

]’ Claey grovelly sand fayersn
foose.

25

Prery.
Some groee,

Fig }_ Sondy Clay /oyer, cronge
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BORING NO._A4-70#-29

SHEARING STRENGTH IN POUNDS PER SQUARE FQOT

4000 3000 2000 1004

a

¥
e
23 83
3z

DATE ORILLEQ £-2ofd ro e |
SROUND ELEVATION Jo2S! -

LOCATION_.S74, /08T *&0

) oY
% MOIT CENSL.L m1.

DESCRIPTION

° % CL-SANDY CLAV gray-Black,
Ff PN S
s :/; oL
A |ras|eed s |2z
é Color chongs 1o brows.
Py o P Seayey SANDY SRAVEL,
1o ——lrar /8y LA L
CL SANDY CLAY, SEIY
CL
L] 784 oA sl 2 [(SC-CLAYEY SAND, nith
mo%&c grovel, Jome S/
; [CL= SANOY CLAY, Lrght brow,
20 . 7 S/
ey e % 21\ /A 40} 23
6507, Lava ’
? b Groves iayen
28 V] |saswzrs7lez| Groding ro clowm
(517
% S~ GRAVELLY CLAYEY SAMD,
0 7 Sarmole desiroyed @ Jaar
- . 7000 0.58.7,
A #2325 RS
(54] fisz
1] Somoie (05P 8 360 50051
- A - CLAY, I oy, rmrectiun.
o] B9 J56| 957| 54|30
40
Sompls desliroped & 25 800~
L0 0.8 7.
242065 + Cloyey Grovelly Sond fayer;
as 79 N A
- Grav:ﬁnq fo Sarcty Clory.
vz 180 s s| 48| 26 Cansicerable sond.
® 1ocd
fSC-CLArEY SAND, It brown.,
13 212|018
.}
26|02 b Sandy Cloy Loy, very SHEFT
&0
e A Iyens Clayey orovelly sorma’ fayers
e Grene! Fo L™
5C) a0l
w 184 Sty Gravelly Sord toyers.
™ £35S Soeras Sty Sorxd
Sampls destroyedd FAT -
80 i x7 wad 254
63 Chccasrions! Sordy C/ay Jaers.
Grawel Fo /.* Same Silfy sond.
|1} : 27 era
bl 3 sS85 €7 25 - SANDY LAY, browr, SHFE
tEC Grovel foyer
ot \Sawpéfgom#oyeufa%O'
FO0 -4 ¥y
" k 2spEd Iz 31 cotor a/;a'ggc ro gray-brown,
266 Some SAL
& and '&H;_J/lf ¥ SAND
- TS PITVES .
oo 2 443 /260 so00: Bortorn of Hole.
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35T AVENUE

Soll Disposal Designation N
Non-Hazardous @ -
|96 GesTecd STUDY
' A% Non-RCRA or RCRA (pending TCLP results) I = 60° B ECHTEL
< re—
30 (4]
+ Exploration Point Locatlon and Number &0 1941 GEoTECH STuLY
PAREZ|KH Copsuaanrs
) GrouvmomaTER DEPTHS
Sample Location M
cDM - Fruitvalf Avenue to 3Sth Aw:.i Figure 2
Camp Dresser & McKee BART Fruitvale Station

Oakland, CA
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30 0 60
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BART Fruitvale Station
Qakiand, CA

Figure 3





