Letter Work Plan
Former Signal Service Station 0800
800 Center Street
Qakland, California



May 7, 1998
Project 320-162.1B

Mr. Phil Briggs

Chevron Products Company
P.O. Box 5004

San Ramon, California 94583

Re: Letter Work Plan
Former Signal Service Station 0800
800 Center Street at Eighth Street
Qakland, California

Dear Mr. Briggs:

This Letter Work Plan is prepared in response to the letter dated January 22, 1998, from
Alameda County Health Care Services (ACHCS) to Chevron Products Company
(Chevron) that provided comments on the report “Results of the Soil Vapor
Investigation” dated July 15, 1997. The report documents a risk-based corrective action
(RBCA) evaluation that showed site conditions pose no health risk to firture resicentiat

housing compiex (Appendix A). In the letter, ACHCS requests that Chevron

remediate/remove residual hydrocarbons in the vicinity of the former underground
storage tanks and pump island.

This Letter Work Plan, prepared by Pacific Environmental Group, Inc. (PEG) on behalf
of Chevron, presents a scope of work to address residual subsurface hydrocarbon impact
at the site referenced above. Extensive environmental work conducted by Chevron at
the site has defined site conditions in accordance with all applicable law and regulations.
The Work Plan presents remediation goals based upon a current Tier 2 RBCA evaluation
of the site.

SITE BACKGROUND

The site is located at the northeast comner of the intersection of Eighth Street and Center
Street in Oakland, California. The former station building and the former pump islands
have been removed to grade at the site, however the building foundation and drive slab
remain. Land use near the site is commercial and residential.



The site was utilized as a retail service station from 1932 to the early 1970s. Station
facilities included four 1,000-gallon fuel underground storage tanks (USTs), a waste oil
tank, a product 1sland, and associated piping. TheWJSTs were reportedly removed:from
the site during 1973.

Previous Investigations/Site Conditions

Previous investigations at the site have been conducted by Subsurface Consultants, Inc.
(SCI), Groundwater Technology, Inc. (GTI), and PEG. In August 1989, SCI installed
and sampled five soil borings ranging in depth from 4.5 to 26 feet below ground surface
(bgs). Temporary groundwater monitoring wells were installed in two of the five
borings. In October 1995, GTI drilled three additional soil borings to a depth of 12 feet
bgs, and four groundwater monitoring wells to a depth of 15 feet bgs. In March 1996,
PEG drlled nine geoprobe borings to depths ranging from 6 to 20 feet bgs, and
subsequently installed three groundwater monitoring wells and advanced one soil boring
on December 18, 1996. Five probe points were advanced in May 1997 and soil and
vapor samples collected from select onsite areas.

A brief discussion of the findings of these investigations is summarized below:

o The lithology encountered during the site investigations has indicated
that the site is underlain by soils consisting of sandy clay to sandy
clayey silt.

e In August 1989, groundwater was encountered at depths of 11 to
13 feet bgs; in October 1995, groundwater was encountered at depths
of 10 to 11 feet bgs; and in March 1996, groundwater was encoun-
tered at depths of approximately 6 feet bgs. Based on gauging data
obtained from the groundwater monitoring wells, the groundwater
flow direction at the site is toward the southwest at a gradient of
0.002 foot per foot.

e Analytical results of soils have indicated that petroleum hydrocarbon
concentrations are present in the area adjacent to the former pump
island and in the vicinity of the former USTs. Petroleum hydrocarbon
concentrations in soils are generally highest at the 10 to 12-foot bgs
interval. During the August 1989 soil and-groundwater investigation,
maximum total purgeable petroleum hydrocarbons calculated as gaso-
line. (TPPH-g} concentrations in soils" ranged from 950 parts per
million(ppm)-in- Boring 3. to 31,000 ppm- in-Boring 2 (beneath the
former USTs). Maximum benzene concentrations ranged from not
detecied in Boring 3 -to 500 ppm in Boring 2. - During the October
1995 anvestigation, maximum TPPH-g concentrations in soils ranged
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from below detection limit in Wells MW-2, MW-3, MW-4, and SB-3,
to 14,000 ppmy in Well MW-1. Maximum benzene . concentrations
ranged from not detected in Wells MW-2, MW-4, and SB-3 to
120.ppm.in Well MW-1. During the March 1996 investigation, maxi-
mum TPPH-g.and benzene concentrations in soils ranged. from not
detected .in Boring P-8 to 13,000 and- 41 ppm, respectively, in
Boring P-3.

» Analytical results from the October 1995 investigation indicated that
dissolved TPPH-g concentrations in groundwater ranged from below
the detection limit in WellMW-2(in the southeastern corner of the
site) to 170,000 parts per billion (ppb) in Well MW-1 (near the former
UST). Benzene concentrations in the groundwater monitoring wells
ranged from below detection limit in Well MW-2 to 19,000 ppb in
Well MW-1, Groundwater analytical data from Borings P-1 through
P-9 during the March 1996 investigation indicated that TPPH-g and
benzene-concentrations ranged-from not detected in Boring P-9 to
800,000 and 13,000 ppb, respectively in Boring P-2.

» Wells MW-5 through MW-7 were installed by PEG in January 1997 to
delineate the extent of gasoline impact to soil and groundwater in the
vicinity of the site. Results of analyses of soil samples from the
borings did not detect any gasoline hydrocarbons. Groundwater
samples from the new wells showed no detectable dissolved gasoline
constituents in any of the three wells,

= Five vapor points were set in May 1997 by PEG to collect additional
information on hydrocarbon in the subsurface. Soil samples were
collected from approximate depths of 3, 6, and 9 feet below grade.
Soil samples from the three-foot interval showed less than 1.4 ppm
TPHg. Samples from the six-foot interval ranged from <1.0 to 2,100
ppm THPg. Samples collected from saturated soil at nine feet below
grade ranged from 3,200 to 10,000 ppm TPHg. Vapor sample were
collected at various depths from the probe points.

Results of analyses of soil samples reported in previous investigations are summarized in
Appendix B. Groundwater monitoring data are also summarized in Appendix B. Soil
and. groundwater data indicate that gasoline hydrocarbons are concentrated in the
vicinity of the former UST cluster and dispenser island. Figure 1 shows the approximate
extent of gasoline hydrocarbon in vadose zone soil at a depth of five feet below grade
and dissolved TPHg concentrations in groundwater.
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TIER 2 RBCA EVALUATION

A Tier 2 RBCA evaluation was conducted for the site to determine remediation goals for
gasoline impacted soil and groundwater beneath the site. Only data collected from
beneath the site was used to determine the representative concentration. Site specific
parameters used for the evaluation and the evaluation results are included in Appendix C.
Salient parameters used in the evaluation are outlined below,

» Groundwater:  Groundwater conditions have been periodically
monitored since 1995. The most recent event was conducted on
January 28, 1998, Measured groundwater has fluctuated from as
shallow as five feet below grade to as deep as 13 feet below grade. As
soil at five feet below grade is periodically saturated the vadose zone is
considered to include only soil above six feet. Data from onsite wells
MW-1, MW-2, and MW-3 were used in the evaluation. Offsite well
data were not used.

» Subsurface Soil: Various site investigations have been conducted at
the site during which soil samples have been collected from the vadose
and saturated zones., Data from soil samples collected at less than six
feet below grade are used to characterize the vadose zone.

It is understood that site development, consisting of residential housing, is proposed for
the subject site and two adjacent parcels which are owned by the City of Oakland. The
exposure routes.deemed possible at the site are groundwater and subsurface soil (>3 feet
bgs). volatilization: to inhalation to indoor air and outdoor air (and volatilization and
dermal contact from any surface soils that may be impacted). Groundwater ingestion
was not examined as a possible exposure route since Qakland does not receive its
drinking water from groundwater. All exposure parameters during the Tier 2 evaluation
were set for residential exposures with a target risk of 10 and a hazard quotient of 1.
Benzene, toluene, ethylbenzene, and xylenes were used in the evaluation, but because
benzene has the lowest risk level it is considered in the following discussion.

The summary of the soil and groundwater RBCA results are included in Tables 1 and 27\

.
Table 1 shows subsurface vadose-zone soils (>3 ft below grade) are characterized by a| _eAfee L |

representative  concentration of 0.024 parts per million (ppm) benzene.  This/
concentration is less than both SSTL values of 7.4 ppm for residential indoor air aﬁﬂ‘(
5.7E+3 for restdential outdoor air. These data indicate that the existing soil conditions
do not appear to pose a health risk. The summary evaluation for groundwater shows the
site 1s characterized by a dissolved benzene level of 3.7 ppm. This site representative
value exceeds the SSTL value of 0.91 ppm calculated for acceptable risk to residential
indoor air. The site-specific representative dissolved benzene level needs to be reduced
by a factor of approximately four for an acceptable risk level for future residential use of
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A
the site: The representative value of 0,91 ppm benzene is considered the remediation

goal for the site R —

PROPOSED REMEDIAL ACTION

Salient site characteristics that affect site remediation are a relatively permeable saturated
zone and restdual sorbed gasoline hydrocarbon is present throughout the upper 10 feet of
the saturated zone. Possible remediation technologies that may be applied to the site are
pump and treat, dual vacuum extraction, excavation, and air sparging. Pump and treat is
ruled out as an effective technology due to its extended time frame. Dual vacuum
extraction cannot effectively deal with the expected volume of water. Excavation is not
considered as a primary remediation technology as it cannot cost effectively be applied to
the site without dewatering. Alir sparging for enhanced biodegradation (biosparging) can
be successfully applied as no water is generated and injection points can be set below 15
feet to address the “deeper” residual gasoline source in the saturated zone.

An air injection biosparge system is the select remediation technology for the site and the- ™

proposed-system layout is shown in Figure 1. Ten injection points/wells at the
approximate locations shown adequately cover the known extent of gasoline impaet. ‘We
anticipate that six months of operation will be necessary to lower dissolved-benzene
levels below: the:site-specific representative value of - 0.9 ppm: The possibility exists that
future used of the site may not be residential and a higher SSTL value may apply. The
remediation goal will change if the future use of the site changes.

Air will be introduced into the vadose zone during biosparging operation. Air flow in
the vadose zone will enhance biodegradation and reduce residual gasoline levels in the _
vadose zone. With the further reduction of gasoline hydrocarbon in vadose-zone soil by
enhanced biodegradation, excavation of soil is not expected to be necessary. No closure
borings are proposed because remediation activities are not necessary for vadose zone
soil. Any localized “hot spots” encountered during intrusive work for site development
will be removed for proper disposal. X /Sﬂ
:

Vel

it

3
]

&«

Excavation-and. disposal will be-used. for.the Jocalized areas onsite with excessive

concentrations.of high boiling peint-hydrocarbons.  These areas include the former sump
and former hydraulic lift. Because these areas are localized, it is estimated thatupto 15
cubic yards of soil will be removed from each location

SCHEDULE

Upon approval of the work plan by Chevron and ACDHS, the necessary permits for
well/point and electrical will be submitted within two weeks. We anticipate that the air
injection system will require 40 days for installation and to be placed in operation. The
air sparging system will operate for a period of six months at which time dissolved
benzene levels are expected to be below the SSTL value of 0.91 ppm,
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If you have any questions regarding the contents of this letter, please call.

Sincerely,
Pacific Environmental Group, Inc.

James A. Perkins
Project Geologist
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TABLE |
SUMMARY OF RBCA SUBSURFACE sSOIL
FORMER SIGNAL STATION
OAKLAND, CALIFORNIA
RBCA SITE ASSESSMENT Tier 2 Worksheet 9.2 —l
Gite Name: Former Signal Service Statlon 0800 Completed By: Pacific
Site Location: 800 Conter Streal, Qakland, Califamis i TOF1
Target Risk [Class A 8 B) 1 0E-6 O MCL exposura limit? Calculation Option: 1
SUBSURFACE SOIL SSTL VALUES Target Risk (Class C) 1.0E-5 B PEL sxposure limit?
{> 3 FT BGS) Taiget Hazard QluoBent 1.0E+0
S55TL Results For Complete Exposure Pathways ["x” If Complata)
Representative . ] L
Concentration Sall Valatilzation to Soil Vielatilization 1o Applicatle | Exceeded
CONSTITUENTS OF CONCERN X Soll Leaching to Groundwalor X Iindoor Alr X Chutdoor Alr S5TL 7 Required CRF
Residential | Commercial [Reguinlory[MCL) | Resdenfiall | Commersial | Residental | Commercal; | T i
CAS No, Nama (mghg) [on-sile) {on-site] {on-gila) [on-sile] [on-sde] (PEL)]  (on-site]l | (PEL) (on-sde) {mgikn) "B il yas | Only il "yes” Infi
71-43-2|Benzene 24E-2 1.7E-1 NA NA 7.4E+0 NA 5.7E+3 A 1.7E-1 O <1

100-41-4|Ethylbenzens 5.6E-2 5.1E+2 WA M >Res NA >Res N 51E+2 O <1

108-88-3| Tolusne 5.8E-2 1.9E+3 MA, NA, >Hes MA >Haes MA, 1.5E+3 O <1
1330-20-7 | Xylene (mixed lsomers) 1.2E41 >Res MA, MNA >Res MNA >Res MNA *Res a <1

Software. G5l RACA Spreadahant Sarial: G-309-0EX-028

© Groundwater Services, Inc. (GSI), 1995, All Rights Reserved Version: v1.0



TAl3LL: 2
SUMMARY RBCA DATA GROUNDWATER
FORMER SIGNAL STATION
OAKLAND, CALIFORNIA

RBCA SITE ASSESSMENT Ther 3 Worksheet 5.3 |
Site Mame; Former Signal Sorice Stafion 0800 Complated By: Pacllc
Site Lovallon: BOD Canter Strest, Cakland, Caldornia f ] 10F 1T
Target Risk (Class A & B) 10E-6 0 MCL exposura imit? Calculation Option: 1
GROUNDWATER SSTL VALUES Target Risk (Class C) 1 0E-5 B PEL exposura limit?
Targel Hazard Chotisnt 1 0E+0
S5TL Results For Complete Exposurs I-'iihwm {"2" If Complate)
Represeniathve
Concentration Grourdhwalar Volatilization Groundwatar Volatilization] Agplicabls 55TL
CONSTITUENTS OF CONCERN Groundwatar ngastion X i Indoor Alr X to Cudoer Alr SSTL  |Excesded 7| Required CRF
Resigential | Commarcial | Hegulalory[MCL) | Aescental, Cammprcial, es(deniial Commercal
CAS Mo.  |Name {mg) {o-stu) (on-sits) {on-uits] {on-site) {on-sits) (PEL) {on-site] {an-uile) (PELY {mgil "B yos | Only I ypos” lalt
71-43-2 Banzene ATEHD MA MNA NA 8.1E41 MA TAE+2 NA 91E-1 [ 4.0E+00
100-41-4 | Ethylbenzens 8.6E-1 I, MA [ a) >5ol NA >S50l NA =Sol O <1
108-88-3| Toluene 3.1E-1 NA MNA NA >Saol NA >Sol NA >Sol O <1
1330-20-7 [Xylena {mixed isomers) 2.5E1 NA NA NA =Sol NA >Sal NA >Sal =] <1
Scllware: GS| RECA Spreadshest Serlal; G-309-0EX-828

© Groundwater Services, Inc. (GSI), 1995 All Rights Reserved. Version: v 1.0
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800 Center Street at Eighth S ;
Oakiand, California

ppresents the resuits from the soil and soil vapor
e (Figure 1). This investigation was performed
‘2R prepared by PACIFIC (April 30, 1997), which was

fer Eb&ER of the Alameda County Health Care Services Agency

i ‘?'chzinges, in her letter vo Chevron dated May 6, 1997, The

changes gHing soil analytical data as well as soi] vapar data, moving Boring
SV-1 to thedfiina  former P-3, and adding two additional boring locations (SV.4
and SV-5). THe anges were implemented.

SITE BACKGROUND |

The site is located at the northeast comer of the intersection of Eighth Street and Center
Street in Oakland, California. The former station building and the former pump islands

remain at the site, however the site js currently unoccupied. Land use near the site is
commercial and residential.

The site was utilized as 2 retai] service station from 1932 to the early 1970s. Station
facilities included four 1,000-galion fuel underground storage tanks (USTs), a waste oil
1ank, a product island, and associated piping. The USTs were reportedly removed from
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the site during 1973, A complete description of the site background is presented in the
Work Plan.

SOIL VAPOR INVESTIGATION

Seil Borings

be redeveloped, along
T to determine if the

and groundwater at the
former Signal service station would pose a risk to “Sighsafety. soil and soil
vapor samples were collected from the site usingif ings. tthe Jocations of

As specified in the Work Plan, it has been proposed that the
with two adjacent properties, into residential housing. 1

Soil and Soil Vapor Analyses

The soil vapor samples were analyé
in air) for concentrations of benzenéd!
ccmpounds) and total petroleum hy

' e, and xylenes (BTEX
. Along with the vapor analyses,

in Attachment A. The soil vapor and physical data were
%, posed by the remaining petroleum hydrocarbon vapors at

As stated in the'Work Plan, the exposure routes deemed possible at the site are:

1, inhelation from groundwater and soil volatilization to indoor and
outdoor air

2. dermal contact from any exposed surficial soils that may be impacted.

These exposure routes may affect both the residents who will live on the property and
the construction workers who will build the residential housing complex.

I2018Z1CSVLTR
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For the inhalation exposure pathway, the risk posed by indoor air inhalation is considered
the limiting factor. Since the risk from indoor air inhalation is greater, the risk posed
from outdoor air inhalation was not calculated in this risk assessment.

INHALA'I'ION RISK MODELING

The soil vapor and physical soil data were entered into several tions from the
American Society for Testing and Materials’ (ASTM) Standg# Guide for Risk-Based
corrective Action Applied at Petroleum Release Sites (E [£588:.95) (RBCA). These

ASTM equations were compiled by Tom Fojut, Pleas Tim Utterback of
Weiss Associates and by Ravi Anulanantham and Stgfihen Morse he Regional Water
Quality Control Board, San Francisco Bay Regi Jmore
accurately model the risk posed to indoor air Bncentrations in
the surficial soil. This model was developed d 5 erly conservative outcomes

denived from ASTM’s original models of nsk po
volatilizing into indoor air. These g

impacted soil and groundwater
tcomes were discussed in the

during the T;er 1 and Tier 2 RBCAs fif . ea for the site (RBCA Analysis,

PACIFIC, April 1, o : fes detathed were collected to evaluate the

actual risk posed by t hydrocarbons at the site instead of relying
1ve casurcments include both the volatilization

from petroleum h bil and groundwater

The new mo Weiss Associates and the RWQCB (presented as
Attachm) equations already presented in ASTM’s RBCA guidelines
how: ncertainties associated with the former indoor air
inhal 2% ew vapor model removes the idea of estimating a crack factor
for the by fon; in the new model it is assumed that there is no foundation

only a dirt 1
physical and a ¢al data for more accurate outcomes, p]us it is as conservative as the
previous ASTM mude]s '

The model allows the calculation of the actual risk posed by soil vapor samples from the
site. Weiss Associates and the RWQCB also have back-calculated the highest acceptable
levels of BTEX compounds (cleanup goals) for residential and commercial receptors
based on ASTM’s Tier 1 default parameters (also presented in Attachment B). The
recommended maxirnum allowable concentrations or risk based screening levels (RBSL)
of BTEX compounds in soil vapor at 3 feet bgs (no building slab assumed) for children
aged 1 to 16 years are as follows:

* Benzene: 0.038 pg/l

32006Z1CSVLTR
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e Toluene: 103 pp/L
« Ethylbenzene: 304 ug/L
e Xylenes: 2,230 pg/L

The RBSLs presented above are for children in a residential scenario since these are the
lowest concentrations allowed among adults and children and agg. based on a target risk
of 10* for benzene and a hazard quotient of 1 for the non-c ogenic compounds. As
will be shown below, none of the TEX compound soil va ncentrations collected

from 3 feet bgs were greatier than these RBSLs. Howg? SV-1 had a benzene

)

vapor TPH-g and BTEX concentrafs
in Table 1. The physical soil data is
presented in Table 3. T

3 Jhical 3

ite presented as Attachment C. Figures 3
on of the soil vapor BTEX concentrations from
g garbon dioxide collected from Borings SV-1

and SV-2, _

. '-"_'ter ﬂ“. from Boring SV-1, which 1s located in the former UST
'- ﬁ throgﬁéh SV-5 had no detectable benzene vapor concentrations

concentrations of the BTEX compounds and TPH, including each depth, was distributed
as follows:

* Maximum benzene: 65 pg/L from Boring SV-1 at 6 feet bgs

e Maximum toluene: 730 pg/L from Boring SV-1 at § feet bgs

» Maximum ethylbenzene: 340 pg/L from Boring SV-1 at 9 feet bgs
» Maximum xylenes: 1,400 pg/L from Boring SV-1 at 9 feet bgs

= Maximum TPH: 50,000 pg/L from Boring SV-1 at 6 feet bgs

3201821 CSVLTR
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As shown by the above data and Table 1, the highest soil vapor concentrations of
BTEX compounds and TPH are located near the former UST complex,

The graphs presented on Figures 3 through 7 indicate the large degree of bioremediation
and natural attenuation that occurs as the petroleum hydrocarbons volatilize upwards.
All of the graphs indicate that at 3 feet bgs there are relatively. insignificant
concentrations of the compounds remaining. The fluctuations géoxygen and carbon
dioxide also indicate that bioremediation is occurring at somg¥t the sample Jocations,
such as Bonng SV-1até fcet bgs. Bloremedlanon woul g expected to cause a

i very clearly in SV-1.
On Figure 3, at 6 feet bgs the oxygen concentrati 4 xfrom 20.97% at 3
feet, while the carban dioxide concentration ingria
feet bgs. It is clear from the carbon dlox:de,” 4
analytical data, that the largest amount of bid )
6 feet bgs. Above this, the soil vapor concentrs H
feet bgs the water content of the sgi
limited bioremediation.

;v” occurring at approximately

are relatively minor while below 6
t where it appears that there is

: ; Jghe smum soil vapor concentration of each
V%m:zed in the above mentioned model. The risk

calculated usiy Jfomia’s slope factor of 0.1 (mg/kg-day)’'. This slope factor was
used in the mod&¥to determine if the risk to human health and safety was greater than
the target nisk level of 10°. All other BTEX compounds were analyzed for their risk
using a hazard quotient of 1. The exposure parameters for adults and children used
within the model, such as exposure duration and inhalation rate, were based on ASTM's
residential exposure parameters as set forth in the RBCA guidelines (Table X2.4) and by
Groundwater Service’s Inc. (GSI's) RBCA Tool Kit. The building parameters, such as
the indoor air exchange rate and indoor volume/infiltration area ratio were zlso based on
ASTM’s RBCA guidelines (Table X2.6), as were all of the chemical-specific data, such
as the diffusion coefficient for each BTEX compound in air and water (Table X2.7).

3201621C8VLTR
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Physical Soil Data

The site-specific physical data used in the models are presented on Table 2. The physical
soil data used in the model were calculated by averaging the data from Borings SV-]
(2.5 feet bgs) and SV-3 (3.5 feet bgs). Since the model determined the risk posed by
vapors at 3 feet bgs, only physical soil data collected near 3 feet bgs were used in the
model. The overall average and the vadose zone averages (one gt 3.5 feet bgs, the other

drarnatlcally with depth and would have produced a le & ive risk analysis if used
m the model. l-

Model Results

above 10~ for benzene, nor did it
compounds.

'\ Ethylbenzene Xylenes

Adult Risk r ] 3.79° 4167

Child Risk |4 3.05 b, 20 7.57° 8.32°
Whent 3 the non-carcinogenic compounds are added together the
totaI% 3 ." for children. Thus the model outcomes are within the
accell gvels of 10*‘ and 107 for benzene, according to the May 6, 1997
ACHC Jelow the hazard quotient of 1 for the non-carcinogens even
when the rd quotients are added together. Therefore, the site is suitable
for redevelop a residential housing complex

Uncertainty

It is important to note that a slab on grade building would be suitable for the site as
shown by the above risk data, however if another type of building (i.e,, witha
crawlspace or deep foundation) were to be built, remedial action may be required.
Possible remedial action may include the removal of soil in the former UST complex
where the largest concentrations of petroleum hydrocarbon vapors were observed.

3101821C\SVLTR
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DERMAL EXPOSURE ROUTE

Per the Work Plan, the exposed surficial soil (following development) at the site will be
excavated to a depth of 3 feet bgs in order to minimize dermal contact. The risk to a
residential population by any petroleum hydrocarbon impacted surficial soils that may be
exposed (i.e., landscaped areas) will be minimized by being excavated and replaced with
clean fill.

CONSTRUCTION WORKER RISK

Using the physical soil data collected from the site, a,”
performed using GSI's RBCA Too! Kit to determy
concentrations in surficial soil considering inh

porasity and moisture content were used in thékicgidtions. The results of the models
indicated that 320 milligrams per kilgoram (mg/kghbenzene was the maximum allowable
concentration for surficial soil exp . Eof 107, and for the remaining
BTEX compounds, the selected riskiigyel (hagk .uotl&f = ]) is not cxceeded for the

on the soil analytical 5 is investigation, no benzene concentrations
A:5) at the site. Thus the surficial and

constpiion worku af ebc addressed in a detailed site health and safcty plan.
for more def‘a:f\!:g‘ regar'amg the actual building techniques will allow a mare

CONCLUSION

Based on the soil vapor data, the site poses no indoot air inhalation risk to adults or
children who may live at the site in the proposed residential housing complex at the
specified risk levels of 10" and 10 and with a hazard quotient of 1. The Tier 2 RBCA
modeling and the soil analytical data also indicate that the site does not pose a risk to
construction workers,

Once there is 2 definitive layout for the proposed housing complex it would be beneficial
1o examine what the use of the former UST complex will be and evaluate if limited
excavation in that area may be advantageous. For instance, if the proposed housing plan

320]62YCASVLTR
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has the former UST area in use as 2 parking area. then there would be ne advantage to
excavate since the soil would be covered. However, if that area is to be overlaid with a
residence it may be beneficial to remove the surficial soil in the former UST area in order
to reduce any inhalation risk below 107,

If you have any questions regarding this letter, please call.

Sincerely,

Michelle S. Gracia
Senior Staff Scientist

Ross Tinline
Project Geologist
RG 5860

Attachments;
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Table 1
Sell Vapor Data

Sample  Sample

Xylenes  TFH-g 0, Co,

[ Date all)  (poi) % %
SV-1 53097 5.3 360 20.97 0.87
430 50,000  18.97 1.00
1400 24,000  20.87 0.07

5v-2 5130797 0.53 11 15.97 6,00
5 68 27,000 18.97 2.20

NT NT 20.97 016

SV-3  5/30/97 NT
: NT
NT

SV-4 5130097 NT
6 ND NT

5 17 NT

SV-5  5/30/97 3 ND NT
& 0.84 NT

9 11 NT

ug/L = Micrograms per liter
TPH-g = Total peiroleum hydrocarbons calculated as gasoline
0, = Oxygen

0O, = Carbon dioxide

3201621C\RBCA XLS!Table1
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Table 2
Physical Soit Data

:._‘;ax |gnai Service Slation 0800

{8[.Streel at Eighth Street
Oafnd, Cafifornia

Sam Soil
Sample Sample Depth Saturation pH Foc Density
D Date feat % % glce
Sv-1 5130197 19.67 6.31 NT 0.068
89.1 NT NT 0.275
NT NT 0.12 NT
9957 6.8 NT 0.26
Sy-2 5/30/97 ' 3 NT 7.53 NT NT
35 0.083 NT
9 0.087 NT
10 NT 0.257
Sv-3 5/30/97 5 NT 0.126
Overall Averages = 38.85 14.3 2534 47 68.11°%b T.07 0.09 0.197
Vadase Zone Average (lo 3.5 [eet) = 45.57* 33 12.4* 2734 699" NT 3.097
Vadose Zane Average (fo 6 feel) = 43.4 214 20 47.9 6.99 4b 0.158
NT = Not tesled iy
Soit Density = Dry density x moisture %
gfce = grams per cubic centimeler i
* = These values were used to calculate the soil vapor model sisk and the conslruction wofker RBSL
Foc = Fraction of organic carbon

J201621C\RBCAXLS [TablteZ
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Table 3
Analylicai Soil Data

Former Signal Service Station 0800
800 Center Street at Eighth Sireet
Oakland, California

Soill Sample Sample Sample - TPHg Benzene Toluene Ethylbenzene Xylenes
[0} Date Depth {ma/kg) [(ma/kg) {mg/kg} (mg/kg)
SV-1 5/30/87 3 <1.0 <0.005 <0.00§  <0.005
6 2,100 57 300
8.5 7,600 140 720
sv-2  5/30/97 35 <0005 %l <0005  <0.005
’ & 0.0D39 % 0.04 0.057
e 420 150 710
- §V-3 5/30/97 3 0.028 0.014 0.1
& 0.28 1.4 1.8
g 130 B3 340
0.0058 <0.005 0.01
«<0.005 <0,005 =0,005
470 210 980
AT <0.005 <0.D0S <0005
w10 <0005 <0.005 <0.005  <0.005
800 20 410 130 890
arbons calculated as gasoline

3201621C\RBCA XL S!Table3
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Figure 3: SV-1 Soil Vapor Data
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Figure 4: SV-2 Soil Vapor Data

BTEX Concentrations {pg/L)
20 40 B0 80

LR N

100

Depth (feet, bgs)

12 -

3201621C\RBCA\Figured

B 12 18

Carbon Dioxide and Oxygen Concentraticns {%)

24

—e— Banzene
—&—Toluene
—&— Ethylbenzene
—-!—Xyleﬁes
—x— Oxygen

e Carbon Dioxide




Figure 5: SV-3 Soil Vapor Data
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Figure 6: SV-4 Soil Vapor Data
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Figure 7: SV-5 Soil Vapor Data
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Delennination of Maximum
Residaniiaf Receplor . Cliiig Ages 1 Th

Allowabla Concentrallo

n of Benzoene In Vapor at J Feol Bolow Ground Surface

rough 160 Yeary L _ ) _ ——
Soll Specillc Perameiera T
ASTM 55 " 1.7 Bubk Dansftytw/em*3) or (kg ) Fommulas
ASIM 05 0, 0.20 Ak Conlent (viv) 0 133 I 6 .13
ASTM 95 B *  0.12 Water Contany {vtv) D o o Vo, + D wat wi
ASTM 05 B, 0.38 Poroslly (vv) A D B H 0!
Maconwmendsd d B Depih to localion off vapor eainple fom) - 3 fool depth r r
Dlﬂutlvfﬁ Ferameters ' o c,._,
ASTM 05 H 0.22 Herwy's Constanl for Ganzens F-. —U d
ASTM b5 D% 0.30£.02 Al Diffusion Coafliclant {onv*2/s)
ASTM g5 D™  1.(DE-03 Wates Diffsion Coelfickan] {om*2/s)
Calculated 0", 0.007250 Efective Oiftusion Cosllickan] solf {crt2fa) F
. ! CM- ~ ER _n
Prediction of Rux From Benrens Coacentration in Soil Vapor _ ket ¥ Ly
Rersthvs Calc C, s Maximum Allownble Bsrzene Concentration in Vapor (ppbv) )
UnM Cony - 0.38 Maximum Alkwabis Dengens Concenlralion In Vapor {ugA } DJS‘ = C M X Eﬁf X E D
Crlculaled Frw  2.09E-04 Manimum Ciffusive Vapor Fhe Predicted by e [R" .
Beuarn Concantration hy Solt Vapor (ug/om™-asc) - :
Dwe SF
Indoor Alr Concentration - = {
ASTM 05 Lb 200 Enclosed Spaos Velume/nfifirslion Asea Ralia form) MV AT
ASTM g5 Eftudndoot 0.00014 Encloted Space Air Exchenga Nele (uc"} ; _ e e
Caloulatad Comou 1.O7E-08 Encosed Space Ab Concaniration (ug/om’) T I -
1M
Dogse
ASTM Dy -anhn-‘bdl{y for Teatig ond Maleriste, 1p9s Standecd Guide
ASTM g3 "Ra-indoor 18 Daty indoor inkialabion Rate [m’idsy) ‘ot Rivk Based Comactive Acion Apphed st Petralecsn fision s SNew € 173608
ASTM o5 EF 330 Expoyura Frequancy {duysiyear) . ’
USEPA 1988 ED 18 Chid Exposure Durailon {ynare} Calovtsilons: Effecthe Ny, difmive Yopor S, anciosad spece sk
Cakculated Dore 40.30581 Dosn {mg} . Denosnfy slion. devas and sk estoulations rom ASTM 93 quidanos, Formyles
fmoteniad whove, Maxdmum siownbie vapor Sonomntrstion eakubwiod by Narstion
. Risk 1o schiove soceplabie ik brvel
CAL EFA 5F, 0.1 Cakfomls Cance; Stopa Faclo lor Banzang {kg-dayimg)
USEPA (585 BwY 33 Chitd Body Walghy ka)
ASTM 85 AT, 10 Avesaging Time for Catcinogens (years)
Colculaled Risk 1.00E-03 Risk (poul(fvp!lpopulailon)

Prepaisd and Neviawnd by:

T Wtnrback, Tom Fajul, Plory McNeet, Yaisy Associaloa
Ravl Amlananthem, §

lephen | Morwe, fNisglonal Walsr Quelity Conirgl Do . San Franelsca Bay Reginn
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DRAFT

Resldenilal Receptors (Children Ages | Tlirmlgh 16 Years) - Risk Dased Screening Levels (RBSLs),
Recommended Maximum Allowable Concentration of BTEX in Vapor at 3 Feet Below Ground
Sucface’, No Building Slab Assumed (ie. dirt flaor). |

Unlts Nenzene” - Toluene® Etiyibenzene® Xylenes®
10" Risk . | 10% Risk
* pphy li6 1L.6 27,000 69,000 . 505,000
ng/L - 0.8 0.018 - 103 104 ' 2,230
pe/m’ 180 18 103,600 104,000 - | 2,230,000
Notes:

3 = Calculated using equatlons and parameters l’mni Tables X2.2, X2.3, X2.4, X2.5, X2.6 amt X2.7 of American Soclety for
Testing and Materials, 1995, Siandard Guide for Risk-Based Cortective Aclion A;;plied at Peiroleum Refease Sites, B 1739-95.

b = Concenirations for benzene are based on a carcinogenic risk of 1 in 100,000 (10™) and 1 in 1,000,000 (104) using California’s
slandard cancer stope factor of 0.1 kp-tlay/mp. '

¢ = Concenlratlons for non-carcinogenic compaundy are based an a chronic hazard quotient of 1.0,

Frepared by T'm Utterback, Tom Fojmt 4 Pleas McNeel, Weiss Associates; Ravl Arulanantham & Stephen I. Morse, RWQCh-SFR

Livngostrerres &

lgs0t/v0

Ny,

=3 gl 1|

Dice Zt% DILE

'¥TS'1 NO¥ATHD

0-6003

i1
T n

e s s EE W

P

TOMAA NI ATHA O TCTT

* 2T RTMAAT A TTIT™Y

MLaTO™ssT T ™4



DRAFT

Camimercial Receptors - Risk Based Sceeening Levels (RBSLs), Recommended Maximum Allowable

Conceniration of BTEX in Vapor at 3 Feet Below Ground Surface’, No Building Slab Assumed (ie.
dirt foar). :

Unils Bc.mgne" . Toluene Ethylbenzene® Xylenes®
107 Risk | 10° Risk

ppby 84 30.4 : 140,000 358,000 2,604,000

g/l 1.24 0.124 515 | 1,580 ' 11,500

pelm! | 1,240 | 124 535,000 1,580,000 _ 11,500,000

Notes:
A = Calculated using equations and parameters from Tables X122, X2.3, X2.4, X2.5, X2.6 aeed X2.7 of American Society for
Testing and Meterlals, 1995, Siandard Guide [or Nsk-Based Correclive Action Applied at Peiroleym Release Sites, E 1739-95.

b = Concentrations for benzene are based on a carcinogenlc risk of | in 100,000 ( 10* and 1 in 1,000,000 (10"} using Caltfornia's
Mandard cancer slope facior of 0.1 kg-day/mp. '

¢ = Concentrallons for non-carcinogenic compounds are based on a chronic hazard quotient of 1.0,

Prepared by T¥m Ulterback, Tom Fojul & Pleas McNeel, Weirs Associates; Ravi Arutanantham d'Srephen 1. Morse, RWQCB-SFR
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DRAFT

Detarminalion of Maximtum Allowable Concentrallon of Benzans In Vapor at 3 Feol Below Ground Surfaco

Commareial Raceplor - Adull

SoiT Specific Paramslsrs

ASTM 03 ™ 1.7 Bul Densitylgiom™3) o1 (kg )
TASYM 24 - 0.23 Ak Canlant {w\)

ABTM 63 Fon 0.12 Walasr Conlom {viv)

AGTH G By 0.38 Potoally (vi)

Resnmmandad d Bf fepthta llacalinn ef] vapor snmpla {om) « ¥ loot depity

Diffreivily Paraina fara

ASTM 83 H “0.21 Henty's Consiant for Banzans

ASTM 21 D™ §30E-02 Al Ditusion Coefficlan! (cm*2/4)

ASTM B4 D™ {.10E-05 Waist Difrion CoaMickent femy' 211}

Caladnisd - O™, 0.007258 Efeciive Difuskon Coaliichent aol fom* 1)

Prefction of Flux From Benians Concenimtion 1 Soil Vapor

Ifaralive Caks Cona[___ 364]Menimum Aflowabis Benvane Conzanletlan In Vapor {ppbv)
Unk Goov Gy e .24 Mavimum Alewsb)a Beniens Canceniralion b Vepor (bpn)
Cakulaled Frue D.BTE-08 Mankrim Diftuave Vapor Fhuw Predidad by
Bensans Conosniration In Soff Vapos fug/um®-sec)
. Intfoor Alr Cortoentrition
ASTM 05 b 300 Enclased Eproo Vahme/inifretion Areo Relio (om)
ABTM 9 ERuJodoor  0.00023 Enclotad Space AW Exchanga Rals (eas™)
“{Calcutalad Cruow  VAJE-DD Enclasat Space Ak Concantralion (up/cm®
Dose
ASTH 05 A Andior 0 Daly Indoot Inhalellon Rats (m'7day)
ASTM By EF 160 Exposvre Frequancy {dayryaar)
ASTH B3 ED 28 Exporure Dumlion (yaar)
JCalculated Doze 178,8555 Dosa {mg)
Risk .
CAL €PA 5% 0.1 Caffunia Cancer Blopa Facler lor Baprans {hp-day/img)
AETM 9% BW T0 Body Welgh! (wg) '
ABTM BS AT, T Avereging Tima far Curcinogena {yean)
Coalculated Risk  1.0DE-15 Rish {pesiiivespopulaiion}
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UL 200 MUN UD. 30 FAas olU 540 dabl CHEVRON N.Phol RbGIUN L AR T

PACIFIC ENVIRONMENTAL GROUP, INC. |BORINGNO. sv-1

PAGE 1 OF 1
B |rF- N | PROJECT NO. 320-1682.1C CLIENT. CHEVRON
I 2 || eisva \ LOGGED BY: T.F.B. DATE DRILLED: 5-30-97
@oeLa DRILLER: VIRONEX LOCATION: 800 Center Streat
ig DRILLING METHOD: GEOPROBE HOLE DIAMETER: 2°
l 8 AN SAMPLING METHOD: GEOPROBE  HOLE DEPTH: 12'
\ CASING TYPE: NA WELL DIAMETER: NA
SLOT SIZE: NA WELL DEPTH: NA
' Bth Street SAND PACK: NA CASING STICKUP: NA
2
WELL &b éE Bl o | ¥
| »l5 5
[<) o 1T}
= 8 T g B =x E g < g 1
= M ASPHALT; TANK BACKFILL
- 1 HHE SILTY SAND: dark brown; 35% fines: 85% fine sand;
- BacMdilled qHE faint product odor.
L With = 2 HH B
. - Grout -
— - Dry | 20 3
l = - 4
= — 5
IF ] g
e = 7 AHE
l -_ __ Mst | high g 7] CL | SANDY CLAY: dark brown;70% fines: 30% fine sand;
» - /ﬁ strong product odor.
__ _, e 11:]l SM | SILTY SAND: dark brown; 30% fines: 70% fine sand;
' = N 10 strong product oder.
. = B A |
5 - W [high 21T @12" dark brown.
= - 13
l 5 - BOTTOM OF BORING AT 12
— 14
' — - 18 I
= - 18
= = 17
|
- - 18
l — = 19 1
l f— = 20
= - 21 I
l - ~ 22
e e —— e e | e e e T T e i e " — | — =t
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LOCATION MAP ’\ PACIFIC ENVIRONMENTAL GROUP, INC, |BORINGNO. sv-2
= PAGE 1 OF 1
R 1Y . N | PROJECT NO. 320-162.1C CLIENT: CHEVRON
I 2\l \ LOGGED BY- T.F.B. DATE DRILLED: 5-30-97
@ Ja DRILLER: VIRONEX LOCATION: 800 Center Street
.g 8 SV-2 DRILLING METHOD: GEOPRORE HOLE DIAMETER: 2"
2 S SAMPLING METHOD: GEOPROBE  HOLE DEPTH: 10.5'
CASING TYPE: NA WELL DIAMETER: NA
SLOT SIZE: NA WELL DEPTH: NA
| Bih Strest SAND PACK: NA CASING STICKUP: NA
z - 1
w E = W
& o) o
WELL I
COMPLETION e E gg e LITHOLOGY / REMARKS
w % . ﬁ H é -
O —
I $3| 2 % gl SE |8 i s]8 I
E o ML ASPHALT
— — 1 SANDY SILT: dark brown; 65% fines; 35% fine sand;
.. Backfilled faint product odaor.
—  With — 2
. Grout -
I'— = Dry 3
S B I B AR, (I
I__ = 5 I
_‘ __ Mst 6 @E" as above; gray mottling; moderate product odor.
—~ — 7
> 2 E |
I~ _E Wi g @9': as above; some gray and yellow mottling;
B 7] sirong product odor.
= - 10
- - o BOTTOM OF BORING AT 10.5 I
[ - 2
= = 13
— — 14
| o o= 15
s = 18
= 73 17
— = 18
I = 18
— — 20
L & .
— - 22
= il — —_— e . e
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BORING NO. SV-3
PAGE 1 OF 1

K PACIFIC ENVIRONMENTAL GROUP, INC.

T
% lrka N | PROJECT NO, 320-162.1C CLIENT: CHEVRON
I E L] | . \ LOGGED BY: T.F.B. DATE DRILLED: 5.30-97
“_’ L J5V-3 DRILLER: VIRONEX LOCATION: BOO Center Strest
.g DRILLING METHOD: GEOPROBE HOLE DIAMETER: 2"
I 8 Q::{: SAMPLING METHOD: GECOPROBE HOLE DEPTH: 10
\ CASING TYPE: NA WELL DIAMETER: NA
SLOT SIZE: NA WELL DEPTH: NA
I 8th Street SAND PACK: NA CASING STICKUP: NA
w &
ck = o | &
z Ol
“= lﬁ g o W < -
23| 2 |82| KE 5] 5| 5
[T = = I 7]
- sm | ASPHALY
— 1 SILTY SAND: dark brown; 35% fines; 85% fina sand;
Backfilled _ faint product edor.
-  Grout =
= - Dry | 10 3
I._ == 4
— — 5 —_
= = Wi & @6" as above; dark brown; 40% fines; 60% fine sand.
e - 7
— - 8
~ wi 9 @9" as above; dark brown; 45% fines; 55% fine sand;

t|:1-|||]1

|

A T T

|

10

11

12

13

14

15

16

strong product odor.

BOTTOM OF BORING AT 10'
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l LECATION: KIP PACIFIC ENVIRONMENTAL GROUP, INC. |BORINGNO. SV-4
' PAGE 1 OF 1
= r‘ ) C N | PROJECT NO. 320-162.1C CLIENT: CHEVRON
I g |/ [ Sv-4 \ LOGGED BY: T.FB. DATE DRILLED: 5-30-97
g (4 DRILLER: VIRONEX LOCATION: 800 Center Straet
2 DRILLING METHOD: GEOPROBE  HOLE DIAMETER: 2"
l & AN SAMPLING METHOD: GEOPROBE  HOLE DEPTH: 3.5
“ CASING TYPE: NA WELL DIAMETER: NA
S——— SLOT SIZE: NA WELL DEPTH: NA
8th Street SAND PACK: NA CASING STICKUP: NA
i —z -
x b = 5l o | W
w = < a
sl o B Eg e [EE £ | & LITHOLOGY / REMARKS
l wk 3| s [Bz] = | =
o8| o |2a| BE 5 3|3
_ 11| spm | ASPHALT; TANK BACKFILL
I — - 1 =l SILTY SAND: dark brown; 30% fines; 70% fine sand;
_ Backiilled - i faint product odor.
—  With  — 2 :1:4:
' - Grout o =
= i Dry | 30 3—_-:‘ A
l i a1l
- 5T
l i = Mst | High| Si @6" as above; dark brown; 30% fines; 70% fine sand:
i'_ = . 1HE moderaie product ador.,
l & = 8
— - Wit |High 9 @3" as above; 35% fines; 65% fine sand; strong
I product ador.
— — 10
il ) 9y BOTTOM OF BORING AT 9.5'
' o - 12
l I’: = 12
— — 14
I - — 15
™= — 16
i1 3 7
- — 18
' = ] 19
t- — 20
I — — 21
- — 22
l et e e

-
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l LOEATION AP )\ PACIFIC ENVIRONMENTAL GROUP, INC, |BORINGNO. Sv-5
- PAGE 1 OF 1
R i N | PROJECT NO. 320-162.1C CLIENT: CHEVRON
% il \ LOGGEDBY: T.FB. DATE DRILLED: 5-30-97
LR BV-5 DRILLER: VIRONEX LOCATION; 8OO Cenier Strest
..E DRILLING METHOD: GEOPRQBE HOLE DIAMETER: 2~
l RS SAMPLING METHOD: GEOPROBE ~ HOLE DEPTH: 9.5'
\ CASING TYPE: NA WELL DIAMETER: NA
8th Strest SLOT SIZE: NA WELL DEPTH: NA
l SAND PACK: NA CASING STICKUP: NA
. E
WELL Eb cE Bl o) &
I COMPLETION 5 E - % E E Ei= é E LITHOLOGY / REMARKS
HEEBEYHE
l - mL | ASPHALT
_ — 1 SANDY SILT: dark brown; 65% fines; 35% fine sand;
Bacl-:_ﬂlled = slight product odor.
With — 2
l Grout —
ST || | e
' - 4
- 5
l 7 Wt | High B | @6" as above; 70% fines; 30% fine sand; strong
) - product ador.
| - 8
B Wt [High g @9" as abovs; strong product odor.
I i
l — - 11 BOTTOM OF BORING AT 9.5
__ = 12
l ] 13
~ 14
l — — 15
= = 18
l N i 17
18
I 18
I 20
21
l 22
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Table 1
Benzene Adult Carcinogenic Risk
maximum concentralion from 3 feet below ground surface
SV-1 =017 pglL

Former Signal Service Station
800 Center Street
Oakland, California

D s = Effective diffusion coefficient in soil based on vapor-phase concentration
D"s = ({(D™ * (8as™> B TN+({(D™1/H*(Ows"2/8T™))

D s =

D = diffusion coefficient in air =

@,, = volumetric air content of vadose zone soils =
®., = volumetric water content of vadose zone soils

®; = total soil porosity =
D~ = diffusion coefficient in water =
H = Henry's law constant =

0.0112 (em¥s)

0.093 (em?¥/s)
0.33
0.124
0.4557
1.10E-05 (cm?/s)
0.22 (L - HO/L - ain)

Fre = Diffusive vapor flux predicted by benzene concentration in soit vapor

F e = D 5* (Cvid) =

Cv = maximum benzene concentration in vapor
d = depth of vapor sample =

Cr = Indoot benzene concentration =
Craoe = Fra ER wstear L

ER.vintewr = incloor air exchange rate =

Ls = indoor volumef/infiltration area ratio =

Dose = Cpue IR ssieer EF*ED =
Cie =
IR evicer = Daily indoor inhalation rate =
EF = axposure frequency =

ED = exposure duration =

Risk = ((Dose*SF/(BW*AT))
Dose =

SF = Slope factor =

BW = Body weight =

AT = Averaging time =

Therefore, adult carcinogenic risk frem maximum benzene
sojl vapor al 3 feet is 6.53E-06

3201621CWAPOR . XLS!Benzene adult

2.0BE-08 {pg/cm® - sec)

0.00017 (ng/cm™ or 0.17 (ug/)
51.44 (cm) or 3¢

T.41E-07 {pg/cm”)

0.00014 (sec")
200 (cm)

117 (mg)
7.41E-01 (ug/m*) or  7.41E-07 (ug/cm?)
15 {m’/day)
350 (daystyearn)
30 (years)

6 53E-08
117 {mg)
0.1 (mg/kg-day)”’
70 (kg)
25550 (70 years * 365 days)

7114i87
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Table 2
Benzene Child (1 to 18 years) Carcinogenic Risk
maximum concentration from 3 feet below ground surface
SV-1 =017 pg/l.

Former Signal Service Station
BOO Center Street’
Qakland, Califarnia

D s = Effective diffusion coefficient in soil based on vapor-phase concentration
D s = (D * (Bas™oTN)+((D"=1/H*(Bws /0T'9))

D*s= 0.0112 (cm/s)
O™ = diffusion coefficient in air = 0.083 (cm¥/s)
©.. = volumetric air content of vadose zone soiis = 0.33
®_, = volumetric water content of vadose zone soils 0,124
= fotal soil porosity = 0.4557
D= = diffusion coefficient in water = 1.10E-05 {cm?/s)
H = Henry's law constant = 0.22 {L - H;O/l. - air)

Foux = Diffusive vapor flux predicted by benzene concentration in soil vapor

Frae = D" 5* {Cv/d) = 2.08E-08 (pg/cm2 - sec)
Cv = maximum benzene concentration in vapor = 0.00017 {ug/em®) or 017 (pg/l)
d = depth of vapor sample = ‘ 91.44 (cm) or 3 ()

Lo = lndoor benzene concentration

C = FM,ER*W Law ) T41E-D7 (p.gfl:m’)
ERyweer = indoor air exchange rate = D.00014 (sec™)
Ls = indoor volume/infiltration area ratic = 200 (cm)
Dose = O o | Rurtoeer EFED = &2 (mg)
Cingoor = ‘ 7.41E-01 (pg/ro®or  7.41E-07 (pg/cm?)
IR yimoer = Daily indoor inhalation rate = 15 {m*/day)
EF = exposure freguency = 350 (daysfyear)
ED = exposure duration = 18 (years)
Risk = ((Dose"SF)/(BW*AT)) 3.05E-05
Dose = 62.261 (myg)
SF = Slope factor = : : 0,1 (mg/kg-day)”’
BW = Body weight = 35 (kg)
AT = Averaging time = 5840 (16 years * 365 days)
Therefore, child carcinogenic risk frorm maximum benzene
soil vapor at 3 feet is 2.05E-05
3201621CWAPOR.XLS1Benzene child 7/14/87
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3201621C\WAPOR.XLS!Toluene adult

Table 3
Toluene Adult Non-Carcinogenic Risk
maximum concentration from 3 feet belaw ground surface
SV-i =186ug/l

Former Signal Service Station
800 Center Street
Qakland, California

D s = Effective diffusion coefficient in soil based on vapor-phase concentration
D™s = ((D* ~ (Bas™*AT )+ (D™ 1/H"(@ws 26T 7))

Dvg= 0,0102 (cm?/s)

D.. = diffusion coefflcient in air = '0.088 (cm¥/s)

©®,. = volumeiric air content of vadose zone sails = 0.33

®., = volumetric water content of vadose zone solls 0.124

&, = total s0il porosily = 0.4557

D.., = diffusion coefficient in water = 9.40E-08 (crm’/s)

H = Henry's law constant = 0.26 (L - H,Q/ - ai)

Fms = Diffusive vapor fiux predicted by toluene concentration in soil vapor

Fre = D 5* {Cw/d) = 1,79E-07 {(pg/fem’ - sec)
Cv = maximum toluene concentration in soil vapor 0.0016 {pg/em®) or 1.6 (pg/l)
d = depth of vapor sarnple = 81.44 (cm) or 3 (M

C..= Indoor toluene concentration

Cinor = Frnad ERuinsenr™ Lp = | B8.38E-08 (ug/cm)

ER,rmwe = indoor air exchange rate = 0.00014 (sec™)

L= = indoor volume/infiltration ares ratic = 200 (cm)

Dose = Crpe R EFTED = 1004 (mg)

Crer = 6 (pg/m”) or  6.38E-06 (ug/cm?)
IR e = Daily indoor inhalalion rate = 15 {m*/day)

EF = exposure frequency = 350 (days/year)

ED = exposure duration = 3D (years)

Risk = (Dese/(RIATBW*AT)) 1.19E-02

Dose = 1004 {mg)

Rfd = Inhalation reference dose = 0.11 (mg/kg-day)"

BW = Body weight = 70 (kg)

AT = Averaging time = 10350 (30 years * 365 days)

Therefore, adult non-carcinogenic risk from maximum toluene
sail vapor at 3 feet is 1.18E-02

7114/97
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Table 4
Toluene Child (1 1o 18 years) Non-Carcinogenic Risk
maximum concentration from 3 feet below ground surface
SVv-1 =16 g/l ‘

Former Signal Service Station
BOO Center Street
Qakland, California

D= s = Effective diffusion coefficient in suil based on vapor-phase conceptration
D™ s = (D" * (Bas™* /BT )+ (D™ 1/H " Bws™>/aT))

Dm"s=

D, = diffusion coefficient in air =

©., = volumetric air content of vadose zone sojls =
@._, = volumetric water conient of vadose zone soils

©; = total soil porosity =
D.. = diffusion coefficient in water =
H = Henry's law constant =

0.0102 (cm?/s)

0.085 (cm¥/s)
0.33
0.124
D.4557
5.40E-06 (cmY/s)
0.26 (L - H;Q/L - air}

- = Diffusive vapor flux predicted by toiuene concentration in soil vapar

Fra = D= 57 {CV/d) =

Cv = maximum toluene concentration in sail vapor

d = depth of vapor sample =

C..== Indoor toluene concentration

Chrior = Frad ER veiwionr” L=

ER iirtonr = Indoor air exchange rate =

L. = indoor volume/infiltration area ratio =

Dose = TR EF TED =

Crsr =

iR eewaeee = Daily indoor inhalation rate =
EF = exposure frequency =

£D = expasura duration =

Risk = (Dose/(Rf“BW"AT)}
Dose =

Rfd = Inhalation reference dose =
BW = Body weight =

AT = Averaging time =

1,78E-07 (pg/cm® - sec)

0.0016 (pglcm™ or 1.6 (u/l)
91,44 {cm) or 3 (M)

-

6.38E-06 {ug/cnr)
0.00014 (sec)
200 (cm)

536 {mg)
B.38E+00 (ug/m?) or  ©.38E-D6 (po/cm?)
15 (m'/day)
350 {days/year)
16 (years) .

2.38E-D2
536 (mg)
0.11 (mg/kg-day)”’
35 (ka)
5840 (16 years " 365 days)

‘Therefore, child non-carcinogenic risk from mazimum taluene

soil vapor at 3 feel is

3201821 CWAPOR . XLS!Toluene child 7797




Ua adr g AUN Ud. 30 A @1V Jd4%e L

NLRI TINGALT 2% s TTlded L A4S & WS - R

Tabie 5
Ethylbenzene Adult Non-Carcinogenic Risk
maximum concentration from 3 feet below ground surface
- SV-3 =1.5ug/L

Former Signal Service Station
800 Center Street
Oakland, California

D= s = Effeciive diffusion coefficient in soil based on vapor-phase concentration
D5 = ((D%* (eas“;em)a-((n-ﬂ/H*(ews'wfam))

D"s=

D,, = diffusion coefficient in air =

0.0091 (em¥s)

0.076 (cmi/s)

8., = volumetric air content of vadose zone souls = 0.33
Q.. = volumetric water caontent of vadose zone soils = 0,124

&, = total =oil porosity =
= diffusion coefficient in water =
H = Henry's law constant =

0.4557
8.50E-06 (cm/s)
0,32 (L - H,OML - ain)

Frma = Diffusive vapor flux predicted by ethylbeﬁzene concentration in soil vaper

Fraa = D™ 5™ (Cv/d) =

~ 1.50E-07 (ng/cm® - sec)

Cv = maximum ethylbenzene concentration |n soil vapor 0.0015 (ug/cm®) ar 1.5 (pa/l)

d = depth of vapar sample =

Cuoor = Indoor ethylbenzene concentration
Cirrioor = Frad ER g™ Ls =
ER ymmseer = indoor air exchange rate =

L. = indaor volume/infiitration ares ratio =

Dose = Cpe” IR pinieer EFED =

Crrteer =

IR, rwser = Daily indoor inhalation rale =
EF = exposure frequency =

ED = exposure duration =

Risk = (Dose/(Rfd*"BW"AT))
Dose =

Rfd = Inhalation reference dnse =
BW = Body weight =

AT = Averaging time =

91.44 (cm) or 3 (ff)

5.34E-06 (ug/cm?)
0.00014 (sec™)
200 (cm)

842 (mg)
5 (ug/m or  5.34E-08 {ug/cm?)
15 (m*/day)
350 {days/year)
30 (years)

3.79E-03
842 (mg}
0.2¢ (mg/kg-day)”’
70 (kg).
10950 (30 yeasrs ™ 365 days)

Therefore, adult non-carcinegenic risk from maximum ethylbenzene

soil vapor at 3 feet is

3201621C\VAPOR XLS!Ethylbenzene adult

3.79E-03

TM7i97
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Table 6 :
Ethylbenzene Child (1 to 16 years) Non-Carcinogenic Risk
maximum cencentration from 3 feel below ground surface
SV-3 =1.5 gL

Former Signal Service Station
200 Cemer Street
Oakland, Califernia

D" s = Effective diffusion coefficient in soil based on vapor-phase concentration
B s = {(D™ " (Bas™*/BT )+ (D™ 1/H"(Ews">/6T 7))

D s =

D.. = diffusion coefficient in air =

©.. = volumetric air content of vadose zone soils =
@.. = volumetric water content of vadaose zone soils =

©; = total soil porosity =
D, = diffusion coefficient in water =
H = Henry's taw constant =

0.0091 (em?/s)

0.076 (cm¥s)
0.33
0.124
D.4557
8.50E-06 (cm¥/s)
0.32 (L - H,O/L - air)

Fm: = Diffusive vapor flux predicted by ethylbenzene concentration ih s0il vapor

Fou = D™ 5™ (CV/d) =

Cv = maxirnum ethylbenzene concentration in soil vapor

d.= depth of vapor sample =

Crseer = Indoor ethylbenzene concentration
Chrsonr & Frad ERwten . Ly = ‘
ERumnwe = iNdoor gir exchange rate =

L, = indoor volume/infiliration area ratio =

Dose = Crpu™Ryvimon EFED =
Corow =

IR iraer = Daily indoor inhalation rate =
EF = expasure frequency =

ED = exposure duration =

Risk = (Dase/{Rfd"BW"AT))

Dose = _ :
Rfd = Inhalation reference dese =
BW = Body weight =

AT = Averaging time =

1.80E-07 (ug/em?® - sec)

0.0015 (pg/cm?) or 1.5 (ugit)
91.44 (cm) or 3 (M)

534E-06 (ug/cm’)
0.00014 (sec”)
200 {cm)

449 {mg)
5 (ug/m?yor  5.34E-06 {pgfcm?)
15 (m*/day) -
350 {days/year)
18 (years)

7.57E-03
448 (mg) -
0.29 (mg/kg-day)’
35 (ka)
5840 (16 years * 365 days)

Therefore, child non-carcinogenic risk from maximum ethylbenzene

soil vapar at 3 fest is

3201821C\WAPOR XL S1Ethylbenzene- child
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Table ?
Xylene Adult Nun-Carcmngemr. Risk
maximurn concentration from 3 feet below ground surface
SV-3 = 12}ugit
|

Former Signal Service Station
BOQ, Center Streef
Oakland, Califernia

D" s = Effective diffusion coefficient in soil based on vapor-phase concentration
D"s = ((D"" (Sas"“IBT“))+((D""*1IH"(8W5""’!GT")})

D5 = _ : 0.0086 (cm¥s)
D.. = diffusion coeffigient in air = : 0,072 (cms)
©.. = volumetric air content of vadase zone smls = 033
@ = volumetric water content of vadose zone soils ‘ 0.124
= total soil porosity = : : 0.4557
D = diffusion coefficient in water = : B.50E-06 (cm?/s)
H = Henry's law constant = : ' . 0.29 (L - H0/L - airn)

= Diffusive vapor flux predicted by xylene concentration in soil vapor

Frow = D s* (Cvid) = ; 1.13E-08 (ug/cm? - sec)
Cv = maximum xylene concentration in soil uapor = 0.012 {pgfem) or 12 (pg/t)
" d = depth of vapor sample = i 81.44 (cm) or 3 (M

Ciier = INdoor xylene concentration

Chroer ® Fradd ERuiringor™ La= ; 4.05E-05 (ug/cm?)
ERumewn = indoor air exchange rate = : 0.00014 (sec™
L. = indoor volume/infiltration area ratio= ' 200 (cm)
Dose = C, o *IR .o *EF*ED = §380 (mg)
Cogoor = . 41 (ug/m or  4.05E-05 (ug/cm?)
IRuuner = Daily indoor inhalation rate = : 15 (m*/day)
EF = exposure frequency = ; 350 (days/year)
ED = exposure duration = 30 (years)
Risk = (Dose/Rfd*BW*AT) , ! 4.16E-03
Dose = ’ 6380 (mg)
Rfd = Inhalation reference dose = : i ' 2 (mgfkg-day)”
BW = Body weight = : 70 (kg) \
AT = Averaging time = 104950 (30 years * 385 days)
Tﬁerefare, adult non-carcinogenic risk from mfaximum xylene
s0il vapor at 3 feet is 4 16E-03
!
: ReowdioD [ Ny
I
3201621C\WAPOR. XLS!Xylene adult | ~"ONI dNoyd
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Table B
Xylene Child {1 to 16 years) Non-Carcinogenic Risk
maximum cancentration from 3 feet below ground surface
SV-3 =12 ;uglL

Former Signal Sen}ice Station
800 Cenlar Street
Qakland, California

D s = Effective diffusion coefficient in sail based on vapor-phase concentration
D"s =(D"~ (Bas“‘“ls'r"))ﬂto-"ﬂ lH*(Bws'“’IeT"J))

N*g= 0.0088 {cm?/s)

= diffusion coefficient in air =

e = volumetric air content of vadaose zone smls =
8., = volumetric water conient of vadose zane sojls

©; = total soil porosity =
D.x = diffusion coefficient in water =
H = Henry's law constant =

0.072 (cm?fs)
033
0.124
0.45857
B.50E-08 {cm?/s)
0.28 (L - H,O/L - ain

F = Diffusive vapor flux predicted by xylene concentration in soil vapor

= D" g* (CVfd) -

Cv = maximum xylene concentration in soil vapor

d = depth of vapor sample =

Crenr = INdaor xylene concentration

Coreor = Frad ERcaa™ L=

ERumacxr = iNdoar air exchange rate =

L, = indoor valume/infiltration area ratio =

Dose = Cppa IR "EF*ED =

Craa = :
IR urieee = Daily indoor inhalation rate =
EF = exposure frequency =

ED = exposure duration =

Risk = (Dose/(Rfd*"BW*AT))

Dose =

Rfd = Inhalation reference dose =
BW = Body weight =

AT = Averaging time =

1.13E-06 (p.glcm* - s8¢)

0.012 (pgfem™) or 12 (pgil)
91.44 {cm) or 3 (ft)

4.05E-05 (pg/cnv)
0.00014 (sec™)
- 200 (cm)

3403 (mgq)
41 {pg/m3 ar
15 (m*day)
350 (days/year)
16 (years)

4.05E-D5 {ug/cm?)

8.32E-03
3403 (mg)
2 (mp/kg-day)"
35 (k@)
5840 {18 years 385 days)

Therefore, child non-tarcinogenic risk from maximum xylene

s0il vapor at 3 feet s

| 3201621CWAPOR XL S!Xylene child
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Drilling l.og

GROUNDWATER ' .

T ECHNOLOGY Monitoring well Mw-—1
Project Signal $084Q Owner CHY/USA See Site Map
Location 290 Center St. Project No. 22020005 pate driteq 0417735 For Boring Lecstion
Surtace Elev. 5.2 7. Total Hole Depth 2£5ft. _ pjameter 8.25 in. COMMENTS:
Top of Casing _"5-55' . water Level Initigl JO 11, Static 10.54 11 '
Screern: Dia £1. Length A2 rt. Type/Size £¥C/0.020 in,
Casing:Dia £ _______ Length 574, Type PVC.

Fittar Pack Material #2 Menlerey Sand

Rig/Core Type CME 75/Splitspoon

Oriling Company £2y Areas Explor.
Driller Scott Fitche

‘Method Hollow Stem Auger Permit # 55564

Checked By £K Simonis

Lag By Jerry James
License Mo A.G. 4422

€ oS> -

c 2 - —ce D 3 ; Pk

2 || 5% of | 232 | 52|38 Description

a—- I *¢ | =& EEE Oollm {Color, Texture, Structure)

& 3 @ 0 Trace < 10X, Little 10X to 20%, Some 20% to 35%, And 35X to 50%
T
- O Vacant lot
~ 2
L, I
T sm : ;

i = amll | Clayey, silty, very fine SAND {10,30,6Q);, red—yellow, dry, medium

5 — 383 s (NN dense, moderate hydrocarbon odor,
by = wivs 18 Bl ||

= 11
= 8 = Sl
s E ;P;_ Fine SAND: light brown, moist, loose, strong hydrocarben odor,
- 10 § . 3 ' E ¢ Groaundwater encountered during drifing
=i | 252 -} | N : .

s RS Lo 17 !I B Static waler level arter 24 hours
- 12 | S} o
- 14 | =L
i | S .-' 3 S Silty, clayey, very fine SAND (10,30,B0), green—aray, wet, loose,

18 ! 5z2 =y (PP strong hydrocarban odar.
i = WHirts S A ’
- - End of boring.
~ 18 *-“ || {All percentages are approtimate.)
- 20 — I ||
i i ANy T M
—~ 22 —
I 5, | INI dNo49 :\\\

1 TVLNINNCHIANI
11/29/1995 lithlog—jand) DI:”D\'?(C] Pa
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GROUNDWATER
TECHNOLOGY

Project Signal S0800

Uriling Log

Location 800 Center St

Surface Elev. 821l Total Hole Depth /6.5 11,

Top of Casing 577 7L
Screen: Dia 2.,

Water Level Inltial 10 f{.
Length O rt.

Monitoring Well MW=2
CHV /A ) See Site Map
Owner CHV/USA For Boring Lecation
Project No. 920200/05 Oate arllled JO£17/95
Diameter £.29 /. COMMENTS:

Statie JO.50 1§
Type/Size PVL/0.020 in.

Casing: Dim £/ Length S 1L

Type Fad'd

Fiiter Pack Material #J3 Monterey Sand

Rig/Core Type CME F5/5plitspaon

Driling Company 82y_4Area Explor, Mathed Hollow Stem Auger

Driller Scgli Fitche

Permit # B=2864

Log By Jferry James

Checked By £ X Simonis

License No A.G. 4422

g | 232 2
E: f,?: DE w8t -J:';:n 8 Description
~ = = r-43) &
g | *& g %;§ e (Color, Texture, Structure)
i f}’,g“ © & [ Trace < 10%, Little 10X to 20X, Some 20X to 35%, And 35% to 50%
>
=1 Thin Asphalt
I T -=t a Clayay, silty, very fing SAND (10,20,70); red—vellow, damp, medium
8 =], 4 T g dense, no hydrocarbon odar,
B =1 =1 WHziE 13
L 4= | SM
°TE
= ; Grades fine sand, reddish=brown, wet,
- 10 . = r Y Groundwater encountered during driling
i &=l 3 | 20 Static water level after 24 hours
=1 W2/ 29
L 12 _J[ =
- 14 15|
- - - P Silty, clayey, very fine SAND (10.30,80); saturated, soft, ho
: 3 (s} hydrocarbon ador.
- 16 I : Hi2/E 10
- - End of boring,
— 18 — {4l pereentages are approximate.)
L ™ I
= 20) —
] i | ANvanoo [ rle
22 ~ 1
| 54 . NI ‘'dno=9 &
'I ! 1V LNIWNOHIANS
0720/1898 ltnigg-janad O4dIOYd  pa
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Drilling Log
CROUNDWATER e
T ECHNOLGGY Monitoring well Mw-3
Project Signsl 50800 Owner CHV/USA See Site
Location 800 Center St project No, 020200105 pate aritea Jo/i7735_ || & DOT9 Location
Surface Elev, S8//t __ Total Hole Depth /8.5 1. Diameter £.25 in. COMMENTS:
Top of Casing L2.95 . Water Level Initial JO 1L static J0.37 1L, =
Screen: Dia .ﬂl__... Length O ft Type/Size PYC/0.020 in,
Casing; Dia 247 Length S f¢ Type 2VC
Fil_'cer Pack Material £3 Manterey Sand _____ Rig/Core Type EME 75/3gliispoon
Driling Company S8y Ares Expler. Meathod Helow Stem duger Permit # 55584
Oriller Scolf Fitche Log By JTercy Jomas
Checked By £ X Simonis License No, A.G 4422
§ =E PR
E; =3 EE %EE EE 5 Description
=1
o= IE “E | g EE =le (Coler, Texture, Structure)
o e Trace < IOX, Little 10X to 20%, Some 20X to 35X, and 35X to 50x
e — 7
= Thin Asphalt
! i T s .
L= ro- L Clayey, silty, very fine SAND {10,20.70): red-yellow, damp, locsg, no
L s 1= T ai, hydrocarbon odor, trace root stems,
L=} (M5 8 g
-8 -|=] il
: [ E ' : LL}"I'- Fine SAND: green~-gray, wel, loose, strong hydrocarben ador.
L=t e
— 10 = i T "F‘ > Groundwaier encountered during driling
k £:=k 83 b EE{ 3 tatic water level after 24 hours
- 12 4 St o
- 14 |2
L —
e Silty, clayey, very fine SAND (10,20,70): mottied orange-brown/
s 8z green—gray, saturated, joose, slight hydrocarben adar
L . End ol baring.
— 18 — { {All percentages are approximate.)
=50
i - Abidvec [ 1
S o e
[ ” ] ' "ONI dnNo4d9
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< - Orilling Log
QUNDWATER . \

Monitoring W -
= =g TECHNOLOGY g Well MW-4
Project Signal SO800 Owner CHV/USA f_ee éiif-? Map
Location 800 Center St. Project Ne, 020200105 Date driled f0/18/95 & Eoona Cocstion
Surface Elev. f4.89 7t Total Hole Depth /8.5 1. Diameter 5.25 in. COMMENTS:

Top of Casing J4.45 1. wWater Level Initial 10 ft. __ static 9377 \ '
Screen; Oia 2. __ length O 1t Type/Size PVC/0.020 in
Caslng; Ola 200, ______ Length S f2 Type £¥C
Filter Pack Material 23 Mantercy Sand Rig/Care Type CME 55/Splitspoan
Driling Company 23y Ares Explor. Mathong Hollow Stem Auger Permit # 55854
DrHier Scall Filche Log By Tercy James
Checked By £ K Simonis Ueense No A.G. 4422
c ' = ’
2= | 2 z S 5"3 ' Description
g | 82 | 24 | 338 | €2|OC
a3 =E &g Exm o, @ {Culor, Texture, Structure)
& ,,'.};-‘;‘, @ @ || Trace < {OX. Littie 10X to 20X, Some 20X to 35%. And 35X to 50X

Thin Asphalt

\Iery tine SAND (30,70): red-yellaw, damg, loose, no hydrocarbon
odor.

Fing SAND: orange~brown, moist, foose
ﬁ\jfaﬁc water leval after 24 hours

k|
2
WWarm 15

23 roundwater encountered during drifing

Clayey, silty, very fine SAND (10,20,70): olive, wet, ioose, slight
hydrocarbon odor,

| [T

: |
- 16 -' 18 ‘NHIJI‘.’- ai

1 - End ot baring.

— 18 — " {All parcentages are approximate.)
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i Drilling Log
GROUNDWATER i g
TECHNOLOGY Soil Boring SB-2
Project Signal SCE00 Osiner CHY/USA Sae Sff'e Map
‘Locatlon 860 Qg’lfﬁ'f St Projact No. Q2G?QOI05 Date drilled 1017 /95 For Bafhg Location
Surface Elev. Total Hole Depth 45 ft. Diameter 525 in
g * LOMMENTS:
Top of Casing — Water Leval Initjal 0.0 ft.  sStable ——fL Ea
Screen: Ola == i, Length == ft. Type/Size —=in.
Casing: Dla .=~ . Length —— 1 Type ==
Filter Pack Material Neatcement = Rig/Core Type CME 55/Splilspaon
Driling Company 83y Areg Explar. _ Methad Heliow Stem Auger Permit ¢ 55664
Dritler Tim Dunp Log By gy Jomes
Checked By £_K Simonis License No,B.6. 4422
" oxp "
£ = 1555 12 |la inti
22 E?‘: %Sf'; ol Description
3~ a Ex® g-l a {Celor, Texture, Structure)
VG ae @ Trace < 10X, Littie 10X to 20%, Some 20X to 35%. And 35X to 50X
L -2 |
IS I
— 0 — Thin Asphait
- 2 -
- 4 — .
i = 8l | &m Clayey, silty, very fine SAND (10,30,80): mottled' yellow—brown/ green—gray,
L 5 — B4 liore :g ; dry, medium dense, strong hydrocarbon odor, trace roct stems.
L 8 o T
L 4 11 I'
— 10 — B | - ¥ Groundwater encountered during driling
| || 8oo i '_:" t SH t\Fine SAND: brown, wet, loose, strang hydrocarbon odor,
. {2 End of boring.
F - | {All percentages are approximate.)
- 14 — |‘
= 18 — |
- 18 —
- 20 - )
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Drilling Log
GROUNOWATER . ) :
TECHNOLOGY Seil Boring SB-1
Prolect Signal SO800 Owner CHY/USA See Sﬂg e Map
Location 800 Cenler St project No, 020200195 pate driea JO/17/95 iy o
Surface Elev, — [t Total Hole Depth L3 fl. (lameter 525 in COMMENTS:
Top of Casing —= £ Water Level Initial J2.0 Tt Static =—ft '
Screen:Qla . ——m._  {ength —— 1 Type/Size ——in,
CasingDla -/ |epgth =1L Type ==

Fllter Pack Materlal Neat cement

Dl"iiling Company Bay Area E.{Dfar. Hethud Hollow Stem Auger Perm" 2 55684

Driter _Tim Qunn

Rig/Core Type LCME 55/Splitspoon

Log By Terry James

Checked By £.K Simonis License No_A.G. 4422
“ | o= | =

Lo - —cS o 1 .

2= | o8 535 £a(3 Description

a= s Ex2 5-1 b (Color, Texture, Structure)

| m§u u.sr Trace < 10X, Little 10X to 20X, Some 20X to 35%, And 35X te SO
- =2 — "
l 1
- 0 — Thin Asphait
T . 7 | Silty SAND with rubbish, brick fragments
- 2 u
L 4 e
- 21111 Clayey, silty, very fine SAND (10,30,80): clive, damp. locse, streng
L& 408 4 |- hydracarbon oador.
SHE @ 11 <m |
- 8 "I 1
- - } .r* ]E Fine SAND: rac—brown, wet, loose, strong hydrocarbon odor.
e i '-
- 10 = T SH’ Groundwater encountered during drilling
1 .1 o |

n sayvo 2 gt |
L 12 | End of boring.
i (Al percentages are approximate.)
L 14
L 16 —
! 1
- 18 —
i 1 I
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f— Drilling Log
GROUNDWATER
Soi i -
[ TECHNOLOGY | Boring SB-3
Project Signa! SC800 Owner CHY/USA 2o Site Map
Location £9¢ Center St. Project No, 020200105 Date driled J2/18/85 w i
Surface Elay. Total Hole Depth 2.5 Ft, Diameter £.25 in, COMMENTS:
TopofCasing ___ Water Level Inital == f. _ Statc —= 11, '
Screen:Ola —— . Length ==L Type/Size -~ in.
Casing: Dia ——in.______ Length —— 7t Type ==
Filter Pack Materlal Nes! cement Rig/Core Type Hand Auger/ Impact Sampler
Oriting Company GT! Method Hand Auger = permit # 85864
Oriller Terry James Log By Jerry James
Checked By £ K Simonis . License No A.G. 4422 -
£ Description

f
PID
{Ppm)
Grephic
Log

{Ceolor, Texture, Structure)
Trace < 10X, Little 10X to 20%. Some 20X to 35%. And 35X to 50%

Sampie 10
Blow Count/
X Recovery
|uscs Class.

Thin Asphalt

Silty, very fine SAND (40,80), light brown, dry, no hydrocarbon odor.

SB35

L B |

- . A1 ——J Fine SAND:Brown, maist, joose, falnt hydrocarbon ader,

= — ", . .'_ SW '
10 |

i - s83/10 End of boring.

— 12 (All percentages are appraximate,)
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APPENDIX B

SUMMARY OF RESULTS OF ANALYSES OF
SOIL AND GROUNDWATER SAMPLES



Table 1

Soil Analytical Data

Total Petroleurn Hydrocarbons

{TPPH as Gasoline, BTEX Compounds, and MTEE)

Former Signal Service Station S0800
BOO Center Street at 8th Street

Oakdand, California

Sample TPPH as Ethyi-
Well Depth Date Gasoline Benzene Toluene benzens Xylenes MTRE
Number {feet) Sampled  {ppm) {ppm) {Ppm} {(ppm}) {ppm) {ppmy}
- P 53 03/22/96 ND ND ND ND ND ND
10 510 ND 18 87 45 ND
17 ND ND ND 0.008 0.009 ND
p-2 & D3722/96 4,000 ND 120 71 330 NO
P-3 10 03/22/86 13,000 38 780 280 1,400 ND
18 5,400 41 30 113 1,400 N
20 280 | 37 21 82 27 ND
P-7 6 03/22/96 ND ND ND ND ND ND
‘ 10 - 1 NI ND ND ND ND
15 13 ND 03t 0.15 0.71 ND
P-8 5 03/22/95 ND ND ND ND ND ND
12 ND ND ND 0.0068 ND ND -
TPPH = Total purgeable petroleum hydrocarbons
MTBE = Methyl t-butyl ether
ppm = Parts per million
ND = Nat detected -
See certified analytical reports for detfection limits.

3201621 A\TABLES XLSITABLE]




CHEVRON N.WEST REGICN

10 842 8591

Table 3
Analytical Soil Data

Farmer Signal Service Station 0800
800 Center Street at Eighth Street
Cakland, California

Soil Sample Sample  Sampie TPHg Benzene Tolueng, Ethylbenzene Xylenes
0 Date Depth {ma/kg) _{mgrkg) {(mg/kg) (mg/kg)
SV-1 5/30/97 3 <1.0  <D.005 <0.005  <0.005
[ 2,100 <25 & 57 300
8.5 7,600 140 720
Sv-2 5/30/57 35 <1.0 005 <0005 %, <0.005  <0.005
& 11‘%%5*&0,005 . 0008 Ul o001 oos7
g i 2a 420 T 150 710

Eiic b g
sSv-3 5/30/97 3 0.029 0.014 0.1
6 0.28 1.4 1.8
8 130 83 340
SV-4 5/30/97 3 0.0058 <0.005 0.04
<0.005 <0005  <0.005
470 210 960
<0.005  <0.005 <0.005  <0.005
<0.0048 <0,005 <0.005 <0.005
20 410 130 630

3201621C\RBCA XLS!Table3
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TABLE 1
Analytical Resuits of Soit Samples
(Results expressed as milligrams per kilogram)

Former Signal Service Station No. S0800

800 Center Street
Qakiand, California
F Sample
Sample Depth , Ethyi- Totai TPH-g*
Date ID {f)* Benzene | Toluene benzene | Xylenes
10-17-95 | Mw-1.5 5 0.091 0.49 0.14 1.9 1
10-17-95 MW-1.10 10 120 800 270 1,300 14,000
10-17-85 MwW-2-5 5 <0.0050 <6.0050 <0.0050 <0.0050 <1.0
__1_0-_1?;95 MW-2-10 10 <0.0050 | <0.0050 <0.0050 <(0.0050 <1.Q
10-17.95 MW.-3-5 5 <0.0050 | <0.0050 <0.0050 <0.0050 <1.0
10-17-85 MW-3-1p 10 0.24 0.010 0.016 0.019 <1.0
10-18-95 & MW-4.5 5 <0.0050 | <0.0050 <{0.0050 <0.0050 <1.0
10-18-95 MW4-10 10 <0.0050 | <0.0050 <{.0050 <0.0050 <1.0
10-17-95 |  $B.15 5 0.34 1.2 1.2 1.3 87
10-17-85 SB-1-10 10 72 640 240 1,100 8.100
10-17-95 SB-2-5 5 0.19 4.8 5.1 25 240
10-17:95 | SB.2.1g | - 10 28 440 150 630 4,700
10-18-95 5B-3-5 5 <0.0050 0.019 0.0087 0.049 <1.0
10-18-95 8B-3-10 10 <0.0050 | <0.0050 <0.0050 <0.0050 <1.0
___1_0-18-95 COMu N/A 0.038 1.5 0.75 3.2 13

]

" feet below surface grade
total petroleum hydrocarbons as gasaoiine

o et g

20200105.54R
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) 1680 AOGERS AVENUE
BLAINE Y

SAN JOSE, CALIFORNIA 85112

TECH SERVICES s
——

(408) 573-7771 FAX
(408) 573-0555 PHONE

March 4, 1998

Phil Briggs

Chevron U.S.A. Products Company
P.O. Box 6004

San Ramon, CA 94583-0904

1st Quarter 1998 Monitoring at S-800

First Quarter 1998 Groundwater Monitoring at
Former Chevron Service Station Number S-800
800 Center St.

Qakland, CA

Monitoring Performed on January 28, 1998

Groundwater Sampling Report 980128-A-1

This report covers the routine monitoring of groundwater wells at this Chevron facility. Blaine
Tech Services, Inc.'s work at the site includes inspection, gauging, evacuation, purgewater
containment, sample collection and sample handling in accordance with standard procedures that
conform to Regional Water Quality Control Board requirements.

Routine field data collection includes depth to water, total well depth, thickness of any separate
immiscible layer, water column volume, calculated volume of a three-case volume purge,
eiapsed evacuation time, total volume of water removed, and standard water parameter
instrument readings. Sample material is collected, contained, stored, and ransported to the
Jaboratory in conformance with EPA standards. Purgewater is, likewise, collected and
ransported to McKittrick Waste Treatment Site for disposal.

Basic field information is presented alongside analytical values excerpted from the laboratory
report in the cumulative table of WELL DATA AND ANALYTICAL RESULTS. The full
analytical report for the most recent samples is located in the Analytical Appendix. The table
also contains new groundwater elevation calculations taken fromi the computer plotted gradicnt
map which is located in the Professional Engineering Appendix.

Blaine Tech Services, Inc. Repoit No. 980128-A-1 15t Q -1998 Monltoring at Fomer Chevron S-800



At a minimum, Blaine Tech Services, Inc. field personnel are certified upon completion of a
forty-hour Hazardous Materials and Emergency Response training course per 29 CFR 1910.120.
Field personnel are also enrolled in annual eight hour refresher courses.

Blaine Tech Services, Inc. conducts sampling and documcntation assignments of this type as an
independent third party. In order to avoid compromising the objectivity necessary for the proper
and disinterested performance of this work, Blaine Tech Services, Inc. concentrates on objective
data collection and does not participate in the interpretation of analytical results, the definition of
geological or hydrological conditions, the formulation of recommendations, or the marketing of
remedial systems.

Please call if you have any questions.

Yours truly,
/ /.
' — Mﬁ
Francis Thie

Vice President

FPT/ew

attachments: Professional Engineering Appendix
Cumulative Table of Well Data and Analytical Results
Analytical Appendix
Field Data Sheets

- Blaine Tech Sarvices, inc. Report No. 980128-A-1 1st & -1998 Monitoring at Fomer Ghewron S-800
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- Engineering

Appendix

Blaine Tech Services, Inc, Report Na. 980128-A-1
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SCALE (f1) MW—5 ~
e 8.83
MW—
0 30 ~ EXISTING [ 'y 7 4
& BUILDING 10
g /
o {
g
&
PRODUCT /
s ISLAND |
MW—2
MW—6
8.19 j/
@
o o 8.88
th S
"Reey
EXPLANATON
- MONITORING WELL
8.88 GROUNDWATER ELEVATION (FT, MSL)
8.50 — GROUNDWATER ELEVATION CONTQUR (FT, MSL)
APPROXIMATE GROUNDWATER FLOW DIRECTION;
{2 APPROXIMATE GRADIENT = 0.01

Basemaop {rom Ren Argher Enginger inc.

PREPARED BY

RRM

engineering contracting firm

Former Signal Service Siation S-800
800 Center Street
Qakland, California 1

GROUNDWATER ELEVATION CONTOUR MAF, PROJECT:
JANUARY 28, 1998 DACO4

FIGURE:




Table of
Well Data and
Analytical Results

Blaine Toch Sarvices, Inc. Feport No. ‘980128-A-1
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Cumulative Table of Well Data and Analytical Results

Vertical Measurements are In feet. Analytical results are in parts per blflion {ppb)
Well Ground  Deplh
DATE Head Walter To Notes ' TPH- Benzena  Toluene Ethyl- Xylena MTBE
Elev. Elov, Waler Gasollne Benzene
MW-1
10/27/9% 15.69 10.54 5.15 - 170,000 19,000 34,000 4800 26,000 -
02/20/97 15.64 A.96 6.68 - 18,000 a70 3soo0 470 2100 <250
04/24/97  15.64 7.30 8.34 - 76,000 4600 16,000 16800 8300 1000
07/23/97 1564  5.90 9.74 - 37,000 2700 8000 a70 6100 <250
10/29/97 15.64 - - tnaccessible - - - - - -
01/28/08 1564 9,30 6.34 - 10,000 380 2000 300 1500 <25
MW-2 _
10727195 1877 10.60 5.17 - <50 <0.5 <0.5 0.5 <0.5 -
02/20/97 15.72 8.51 7.21 - <50 <0.5 <0.5 <0.5 <0.5 <25
04/24/87 1572 7.82 7.90 - a3* 0.5 . <0.5 <0.5 <0.5 T <25
07/23/97 15.72 5.92 9.80 - <50 <0.5 <0.5 <0.5 <0.5 <2.5
10/29/97 15.72 5.13 10.59 -- <50 <0.5 <0.5 <0.5 <0.5 <2.5
01/28/98 15.72 a 6.51 - <50 <0.5 <0.5 <0.5 <0.5 <2.5
MW-3 -
10/27/95  15.46 10.37 5.09 -- 33,000 11,000 1700 2300 - 4200 -
02/20/97 1542 8.37 7.05 - 260 56 <i.0 7.6 54 <5.0
04/24/97  15.42 7.29 8.13 - 1400 310 28 76 75 74
07/23/97 15.42 5.84 9.58 - 37,000 10,000 1500 2706 4200 2500
10/29/97 1542 5.00 10.33 - 53,00C 12,000 1200 3000 3100 2500
ot/28/98 1542 8.84 6.48 - 210 43 1.5 1.7 38 10
MW-4 '
10/27/85 14.45 9.37 5.08 -- 66 6.8 <0.5 <0.5 <.H -
02/20/97 14.40 B.12 6.28 - 54 <0.5 <05 <0.5 7.4 39
04/24/97 14,40 7.29 7.11 - _ 54 1.4 <0.5 0.65 3.0 100
07/23/97 1440 5.80 8.60 - <50 <05 <0.5 <0.5 <0.5 <25
10/29/97 14.40 5.74 8.66 Inaccessible - - - - - e -
11/13/97  14.40 4,97 9.43 - <50 <05 : 079 <0.5 <0.5 <25
01/28/98 14.40 B.88 5.52 - <50 <0.5 <(.5 <0.5 <(.5 <2.5

* Chromategram paltem Indicates an unidentified hydrocarbon.

Blaine Tech Sarvices, Inc. B80128-A-1 15t - O 1998 Monltoring at Former Chevron S-800 800 Center St, Oakland, CA 1



Cumulative Table of Weil Data and Analytical Results

Yartical Measurements are In fest. Analytical results are In paris per bllffon {pph}
Wall Ground  Depth
DATE Head Water To Notes TPH- Benzene  Toluene Ethyl- Xylena MTBE
Elav, Elav. Water Gasollna Banzane -
MW-5
01/03/97 - - - - <50 <0.5 <0.5 <0.5 <0,5 -
02/20/97 1503 - - Inaccassible - - - - - -
04/24/97 15.03 - -- Inaccassible - -- = - -- -
04/30/97 1503 7.06 7.87 - <50 <0.5 <0.5 <0.5 <0.5 <2.5
07/23/97 15.03 - - Inaccaessible - - - - - -
10/29/97 15.03 - - Inaccessible - - - - -- -
01/28/98 15.03 8.83 6.20 -- <50 <0.5 <0.5 <0.5 <0.5 <2.5
MW-6
01/03/97 - = - - <50 <0.5 <0.5 <0.5 <0.5 -
02/20/97 1473 8.1 6.62 = 800 3o 23 1 24 <12
. 04/24197 1473 7.13 7.60 - <50 <0.5 <0.5 <0.5 <0.5 <25
07/23/97 1473 5.73 8.00 -- <50 <0.5 <0.5 <0.5 ‘ <0.5 <25
10/29/97 1473 4.98 9.75 - <50 <0.5 <0.5 <0.5 <0.5 <2.5
01/28/98 14.73 8.19 8.54 .- 160 a8 <0.5 <0.5 <0.5 <25
MwW.7
01/03/97 - = - -- <50 <0.5 <0.5 <0.5 <0.5 -
02/20/97 16.36 8.86 7.50 -- <50 <0.5 <0.5 " <0.5 <0.5 <25
04/24/97 16.38 7.59 8.77 - <50 - <0.5 <0.5 <0.5 <0.5 5
07/23/97  16.36 6.09 10.27 - <50 <0.5 <0.5 <0.5 <0.5 <2.5
10/29/97 16.36 5.28 11.08 - <50 <0.5 <0.5 <0.5 <0.5 <25

01/28/98 16.36 9.10 7.26 - <50 <0.5 <0.5 <0.5 <0.5 <2.5

Blaina Tech Services, Inc, BB0O12B-A-1 18t - O 1998 Monitoring at Former Chevron S-B00 800 Cenler St, Oakland, CA 2



Cumulative Table of Well Data and Analytical Results

Vertical Measurements are In foat. Analytical results are In parts per blllion {ppb}
Wall Ground  Depth
DATE Head Water To Notes TPH- Benzene  Toluena Ethyl- Xylena MTBE
Elayv. Elav. Water Gasollne Benzensa
TRIP BLANK
o02/20/97 - - - - <50 <0.5 <0.5 (.5 <0.5 <25
04/24/97 - -- - - - <50 <0.5 <0.5 <0.5 <0.5 <25
o07/23/97 .- S - - <50 <0.5 <0.5 <(.5 <0.5 <2.5
©10/29/97 - - - -- <50 <0.5 <0.5 <0.5 <0.5 <25
01/28/98 - - - -- <50 <0.5 <0.5 <(.5 <0.5 <2.8

Note: Blaine Tach Services, Inc. bagan routine monitoring of the groundwater wells at this site on February 20, 1997,
Eariler fisld data and analytical results are drawn from the January 24, 1997 Groundwater Tachnology, Inc. raport.

ABBREVIATIONS:
TPH = Total Patroleum Hydrocarbons

MTBE = Msthyl 1-Butyl Ether
ND = Not detectad at or above the minimum quantitation fimit. Seae laboratory reports for minimum quantitation limits.

Blalne Tech Servicas, Inc. 880128-A-1 15t - 1 1698 Monloring at Former Chevren 5-800 800 Center St, Cakland, CA 3



APPENDIX C

SUMMARY OF RBCA DATA AND RESULTS



RBCA TIER 1/TIER 2 EVALUATION

Output Table 1 —|

Site Mame: Fermer Signal Service StationJdd [dentification:  320-182.18 Software: G5 RECA Spreadsheet
Site Location: BGD Center Street, Oakland, CElate Completad: DRAFT Varsion: v 1.0
. Completed By:  Pacific
NOTE: values which diffar from Tier 1 default values are shown in bold italics and underined
DEFAULT PARAMETERS
Exposure Residential Commercial/industrial Surface Commarciallindustrial
Parameter Definition (Units) Adult {1-6yrs) (1-16 yrsj Chranic Constrctn Parameters Definitlon [Unlts) Residential Chronic Construction
ATe Averaging tima for carcinegens (v} 70 t Exposure duration (yr) 30 25 1
ATn Averaging time far non-carcinogens. (yr) 30 ] 16 25 1 A Contaminated soil area (cm*™2) J.7Ev08 1.0E+08
Bw Body Weight (kg} 70 15 35 F(1] w Length of affectad sail paraltel to wind {em) 1.5E+02 1.0E+03
ED Exposure Duration {yr) 30 -] 16 25 1 W.gw Length of affected sail parallel to groundwater (¢ 1.5E+03
EF Exposure Frequency (daysfyt} 350 250 180 Uair Ambient air velecity in mixing zone (cm/s} 23E+02
EF.Derm Exposura Frequency far dermal exposure 350 250 delta Air mixing Zone height {cm) 2.0E+02
IRgw Ingestion Rate of Water (I/day} 2 1 Lss Definition of surficial soils {cm}) 9.1E+01
IRs ingestion Rate of Soil {mg/day) 100 200 50 100 Pe Particulate areal emission rata (gfcm™2/s) 2.2E-10
IRadj Adjusted soil ing. rate {mgeyr/kg-d) 1.1E+02 B.4E+01
IRa.in Inhadation rate indoor (m*3/day) 15 20 Grovndwater Definltion [Units) Valua
IRa.out Inhaiation rate outdoar (m*3/day) 20 20 10 delta.gw Groundwater mixing zone dapth (cm) 206402
SA Skin surface area {darmal) {cm"2) 5.8E+03 20E+03 5.8E+03 5.8E+03 § Groundwater infiltration rate (cméyr) S.0E+0%
SAadj Adjusted dermal area {em*2+yr/kg} 21EvD2 1.7E+03 Ugw Groundwatar Darcy velocity (cm/yr) §.IEVD2
M Soil fo Skin adherenca factor 1 Ugw tr Groundwrater Transport velocity {cmJyr) 1.7E¥03 -
AAFs Age adjustment on soif ingestion FALSE FALSE Ks Saturated Hydraulic Condustivity(cmis) 1.0E-02
AAFd Ags adjustment on skih surface aea FALSE FALSE grad Groundwater Gradiant [cim/cm) 2.0E-03
oK LIsa EPA tox data far air (or PEL based) FALSE Sw Width of groundwater source zans (cimy)
awMCL? Usa MCL as exposure limit in groundwater? FALSE &d Depth of groundwater source zane (cm)
: BC Biadegradation Capacity (mg/L)
BIO? |s Bicattenuation Considerad FALSE
) phi.eft Effective Porosity in Water-Baaring Unit 3.8E-09
foc.sat Fraction prganic ¢arbeh in water-bearing unit 1.0E-02
Matrix of Exposed Persens to Residantial C | rial
Complete Exposure Pathways Chromic Canstretp Salt Definition (Units) : Valua
Groundwater Pathways: he Capillary zone thicknass {cm] 205401
GW.i Sroundwater ingastion FALSE FALSE hv Vadose zone thickness {cm) 1.85+02
GWy Volatilizaticn to Dutdoor Ajr TRUE FALSE rhe . Sail density {glom*3) 142
GW.b Vapor Intrusion ta Buildings TRUE FALSE fac Fraction of organic carban in vadose zone 0.39
S50H Pathways . pht Soll porosity in vadose zane 0.335
Sv Volatilas from Subsurface Soils TRUE FALSE Lgw Depth to groundwater {cm) 218402
S8 Volatiles and Particulata Inhalation FALSE FALSE FALSE Ls Depth ta tap of affected soil {cm) 1.1E+02
554 Direct Ingestion and Dermal Contact FALSE FALSE FALSE Lsubs Thickness of affected subsurface sails (cm) 356402
s Leaching to Groundwater from alt Soils TRUE FALSE pH Saillgroundwater pH 6.5 .
5b Intrusion to Buildings - Subsurface Saoils TRUE FALSE capltary vadose foundatisn
’ phl.w Volumetric water content £.302 8331 X1}
phi.a Volumetiic air content 0.034 0.005 0.225
Building Befinition {Units) Res|dential Commarcial
Lb Building velumne/area ratic {cm) 2.0E+02 3.0E+02
' [ Matrix of Receptor Distance Residential Commerclalftndustriak ER Buikling air exchange rate (s*-1} 1.4E-04 2.3E.04
and Location on- ar off-site Distance On-Site Distance On-Site Lerk Foundation crack thickness {cm) 1.5€+01
elg Foundation crack fractien 4.01
SW Groundwater receptar (cm) TRUE - TRUE
5 Inhalation receptor (cm) TRUE TRUE
Dispersive Transport
Matrix of Parameters _Definition {Unlts] Rasidantial Cammercial
Target Risks Individual Cumulative Graundwater
ax Langitudinad disparsion coefficient {om)
TRab Target Risk (class A&B carcinogens) 1.0E-08 ay Transverse dispersion coefficient (cm)
TRe Target Risk (class € caicinggens) 10E-05 az Vertical disparsion coefficient (em)
THG Target Hazard Quotient 1.0E+00 Vapor
Opt Calculation Option (1, 2, o5 3) 1 doy Transverse dispersion coefficient (cm)
Tier RECA Tier 2 dez Vertical dispersion coefficient (em)

@ Groundwater Semvices, Inc. (GSI), 1995. All Rights Reserved.



Tier 2 Worksheet B.2

RBCA SITE ASSESSMENT

Site Location: 800 Center Street, Oaklaﬁ Completed By: Pacific
TIER 2 PATHWAY RISK CALCULATION

Site Name; Former Signal Service Station 0800

#VALUE!

30F3

CARCINOGENIC RISK

TOXIC EFFECTS

{2) Total Carcinggenic {3) Cral (4] Indiviguat COC {5} Total Toxicant {6} Oral {7 Individual COC
{1) EPA Intake Rate (mg/ky/day} Slope Factor Risk {2) x (3) Intake Rate (mg/kg/day) Reference Dose Hazard Quetiert (5) / (5)

LCarcinogent -

c Classificati On-Site On-Site On-Site On-Sile
Constitusnts of Cancern oh Resldential {mgfkgdayi™1 Resldential Resldentiat (ma/kg-day) Residentiat
iBenzene A 4.9E-6 2.8E-2 1.4E-7
Ethylbenzene D . 1.1E-5 1.0E-1 1.1E-4
Toluene D 8.1E-6 2.0E-1 4.0E-5
Xylene {mixed isomers) D 9.6E-6 2.0E+D 4.8E-6

Total Pathway Carcinegenic Risk= [ 1467 T 0.0E+0 |- Total Pathway Hazard Index= |  1.6E4 [ 0.0E+0 |

® Greundwater Sepvices, Inc. (GSI), 1985. All Rights Reserved.

Serial; G-305-OFX-B28

Software, GSI RECA Spreadsheet
Version: v 1.0




RBCA SITE ASSESSMENT

Site Name: Former Signal Service Station 0800

. Site Localion: 800 Center Street, Oakland, Calif Completed By: Pacific

-

Tier 2 Worksheet 8.1

#VALUE|

50F¢

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

AROUNDWATER EXPOSURE PATHWAYS

SO0 LEACHING TO GROUHDWATER/
INGERTION

Exposure Concendration

1) Source Medium 2) NAF Value (L/kg) GroundhEHIDSEIEMEARHY mgn ) 4} Exposure Muttiplier 5) Average Daily Intake Rate
Receptor {10(2) {IRXEFXED)H{BWWAT) {Likg-day) {mg/kg-day}
Constiteents of Concern Bail Concantation (mghg) | On-SHe Residectisl On-Site R On-Sits Residential On-Site Residuntial
Benzens 2.4E-2 5.7E+1 4.2E-4 1.2E-2 4.9€-6
Ethylbenzene 5.9E-2 1.4E+2 4.2E-4 2.7E-2 1.1E-5
Toluene 5.9€-2 2.0E+2 3.0E-4 2.7E-2 B8.1E-6
|Xylene {mixed isomers) 1.2E-1 3.5E+2 3.5E-4 2.7E-2 9.6E-6

NOTE:

AT = Averaging time {days}

BW = Body Weight (kg)
CF = Units conversion factor
ED = Exp. duration (yrs)

EF = Expasure frequencey (daysfyr)
IR = intake rate (L/day)

POE = Point of exposurs

© Groundwater Sarvices, inc. (GSI), 1995. All Rights Resesved.

Serlal: G-309-OEA-BZE

Software, GGl RDGA Spreadshest

Versian: v 1.0



RBCA SITE ASSESSMENT Tier 2 Worksheet 8.1 l ’

Site Name: Former Signal Service Station 0800 Site Localion: 800 Center Sireel, Qakland, Califo Completed By: Pacific #VALUE! 50FE6
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

EEOUNDWATER EXPOSURE PATHWAY

GROUNDWATER: HGESTION Expusure Concentration MAX. PATHWAY INTAKE {mg/kg-day|
1} Source Medium 2} MAF Valua (dim} 3) Exposure Medium 4) Expasure Multiplier §) Average Dally intake Rate Maximum frfake of active pathways
Receptor Groundwater. FOE Cone. (mgiL) (1)42) (IRAEFXEDVBWRAT) (Lkg-day} {(mgikg-day) soff leaching & graundwter rutes.]
Groundwater On-Site
Constltuents of Concern Concentration (mg/t) . Residential
Benzene 3, 7E+D 4.9E.-6
Ethyibenzene 8.6E-1 1.1E-5
Tolyene 23.1E-1 8.1E-6
[Xyiene {mixed isomers) 2.5E-1 9.6E-6
NOTE: AT = Averaging time (days) BW = Rody WWeight (kg) EF = Exposure frequencey (days/yr) POE = Point of exposure
CF = Unis conversion factor IR = Intake rate {L/day or mg/day)
EC = Exp. duration [yrs|

i Serial: G-309-0EX-828 Software. GSi RBCA Spreadsheet
© Greundwater Services, Inc. (GS1), 1995. Al Righls Reservad Varsion. v1.0
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_ RBCA SITE ASSESSMENT Tier 2 Worksheet 5.5 ]

Site Name: Former Signal Seivice Station 0800 Completed By: Pacific
Site Location: 800 Center Street, Oakland, Califor #VALUE! foft

TIER 2 SUBSURFACE SOIL CONCENTRATION DATA SUMMA

Analytical Method Detected Concentrations
CONSTITUENTS DETECTED Typical Detection No. of No. of Maximum Mean UCL on Mean
CAS No. Name imit (mg/k Samples . Detects Conc. (mg/kg) | Conc. {mg/kg) | Conc. {(mg/kg)
71-43.2  |Benzene i 13 13 2.5E+00 2.4E-02 5.4E-02
100-41-4 [Ethylbenzene " 13 13 5.7E+01 5.9E-02 2.0E-01
108-88-3 |Toluene 13 13 4. 6E+01 5.9E-02 1.9E-01
1330-20-7 [Xylene {mixed isomers) 13 13 3.0E+02 1.2E-01 5.2E-01
Serial: G-309-0EX-828 Software: GSI RBCA Spreadshe

@ Groundwater Services, Inc. (GSI), 1995. All Rights Reserved. Version: v 1.0
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RBCA SITE ASSESSMENT Tier 2 Worksheet 5.6 ]

Site Name: Former Signal Service Station 080 Completed By Pacific
Site Location: 800 Center Street, Oakland, Ca #VALUE! 1of1

TIER 2 GROUNDWATER CONCENTRATION DATA SUMMARY

: Analytical Method \ Detected Concentrations

CONSTITUENTS DETECTED No. of No. of Maximum Mean UCL on Mean

CAS No. Name Samples Detects Conc. (mg/L) Conc. {mg/L) Conc. (mg/L}

. 71-43-2 |Benzene 3 3 ‘ 5.6E+00 3.7E+00 7.2E+00
100-41-4 |Ethylbenzene 3 3 1.6E+0D B.6E-01 1.7E+00
108-88-3 |Toluene 3 3 1.3E+01 3.1E-01 1.3E+02
1330-20-7 |Xylene (mixed isomers) 3 3 8.8E+00 2.5E-01 9.0E+01

Serial: G-309-0EX-828 Software: GS| RBCA Spreadshe

@ Groundwater Services, inc. (G3I), 1995, All Rights Reserved. Version: v 1.0



. RBCA CHEMICAL DATABASE Physical Property Data |

Vapor
Diffusion log {Koc) or Pressure
Molecular Coefficients log(Kd)  Henry's Law Constant (@ 20 - 25 C} Sotlubility
Weight in air in water (@ 20-25C) (@20-25C) (mm Hg) (@ 20 - 25 C)
CAS (g/mole) . (em2/is} {cm2/fs) {kg) {atm-m3) (unitlass) Pure (mgfl}) Pure acid base
Number  Constituent type MW ref Dair re Dwat re Koc ref mol re Component ref Component ref pKa pKb  ref
71-43-2 Benzene A 781 & 930E-02 A 110E05 A 158 A 529E-03 2.20E-01 A 9.52E+01 4  1T5E+03 A
100-41-4 Ethylbenzene A 106.2 5 7.60E-02 A 850E-068 A 198 A TB9E-03 3.20E-01- A 1.00E+(1 4 1.52E+02 5
108-88-3 Toluene A 924 5 B.SDE-02 A 2.40E-06 A 213 A B6.25E-G3 260E-01 A 3.00E+H 4 515E+02 29
1330-20-7 Xylene {mixed isomers) A 106.2 5 7.20E-02 A 8.50E-08 A 2.38 A 697E-03 290E-01 A 7.00E+00 4 1.98E+02 S

Site Name: Former Signal Servi Site Location: 800 Center Street,  Cdmpleted By: Pacific #VALUE!

Software version: v 1.0 © Groundwater Services, Inc. (G3l), 1995. All Rights Reserved,



; RBCA CHEMICAL DATABASE Toxicity Data

Reference

Slope
Dose Factors :
(mg/kg/day) 1/{mglkg/day) EPA Weight Is
CAS Oral Inhalation Oral Inhalation of Constituent
Number  Constituent RfD_oral ref RfD_inhal re 'SF_oral ref  SF_inhal  ref Evidence Carcinogenic 7
71-43-2 Benzene - R 1.70E03 R 2.90E-02 A 290E-02 A A TRUE
100-41-4 Ethylbenzene 1.00E-(H A 2.86E-01 A - R - R D FALSE
108-88-3 Toluens 2.00E-01 AR 1.14E-01 . - R - R 0 FALSE
1330-20-7 Xylene {mixed isomers) 200E+00 AR  200E+00 A - R - R D FALSE
Site Name: Former Signal Site Location: 800 Center Street, Qak Completed By: Pacific #VALUE!

Software version: v 1.0 © Groundwater Services, Ine. (GSI), 1995, All Rights Reserved.
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RBCA CHEMICAL DATABASE Miscellaneous Chemical Data |

Permissible Relatiye ~ Detection Limits Halif Life
Maximum Exposure Absorption  Groundwater Soil {First-Order Decay)

CAS Contaminant Level Limit PEL/TLV Factors (mg/l} (malkg} (days)
Number  Constituent MCL {mg/L) reference {(mg/m3) ref  Oral Dermal ref re Saturated Unsaturated ref
71-43-2 Banzene 5.00E-03 52 FR 25680 3.20EH00 OSHA 1 0.5 0002 C 0005 S 720 - 720 H
100-41-4 Ethylbenzene 7.00E-01 6FR 3526 (30 Jan 91 4.34E+02 ACGIH 1 05 0002 C 0005 8 228 228 H
- 108-88-3 Toluene 1.00E+00 6FR3526(30Jan 91 1.47E+02 ACGIH 1 05 0002 € 0005 5 28 28 H
1330-20-7 Xylene {mixed isomers) 1.00E+01 6FR3526(30Jan91 4.34E+02 ACGIH 1 05 0005 C 00053 S 360 360 H

Site Name: Former Sighal Site Location; 800 Center Street, Oakland, California Completed By: Pacific #VALUE!

Software version: v 1.0 © Groundwater Services, Inc. (GSl), 1995. All Rights Reserved.



