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June 13, 2002

Mr. Don Hwang

Alameda County Health Care Services
Department of Environmental Health
1131 Harbor Bay Parkway, Suite 250
Alameda, California 94502

Subject: Risk-Based Corrective Action Evaluation
Former Chevron Service Station No. 9-0019
210 Grand Avenue, Qakland, California
Report No. DGS0019G.3C01

Mr. Hwang:

At the request of Chevron Products Company (Chevron), Delta Environmental Consnltants, Inc. network
associate Gettler-Ryan Inc. (GR) is submitting this report to document the. results of implementation of the
Risk-Based Corrective Action (RBCA) planning process, as described in ASTM E2081-00 "Standard Guide
for Risk-Based Corrective Action”. This Tier 2 RBCA was conducted with site-specific data from the
former Chevron service station located at 210 Grand Avenue, in QOakland, California. This RBCA was
prepared in response to a letter from the Alameda County Health Care Services (ACHCS), dated September
20, 2001, requesting that a RBCA be prepared to evaluate TPHg and a future residential use scenatio. The
purpose of this work was to evaluate whether the residual hydrocarbons in the site soils and groundwater
pose a risk to human health. This report describes site conditions and the RBCA model results for the site
(Groundwater Services, Inc. RBCA Toolkit for Chemical Releases, version 1.3a).

Risk-Based Corrective Action (RBCA)

Tier 1 of the RBCA process involves comparison of the site constituent concentrations to generic Risk--
Based Screening Levels (RBSL) to evaluate whether further evaluation andfor active remediation is
warranted. RBSL values are derived from standard exposure equations and reasonable maximum exposure
(RME) estimates per U.S. EPA guidelines. RBSL concentrations are designed to be protective of human
health even if exposure occurs directly within the onsite area of impacted soil or groundwater, and
inherently provides conservative estimates of potential threats to human health and the environment.
According to the RBCA process, if Tier 1 limits are not exceeded, the user may proceed directly to
compliance monitoring and/or no further action. However, if these defined screening levels are exceeded,
the affected media may be addressed by: 1) remediating to the generic Tier 1 limits, if practicable; 2)
conducting Tier 2 evaluation to develop site-specific remediation goals; or 3) implement an interim remedial
action to abate risk "hot spots”. Tier 2 analysis evaluates baseline risks both on and offsite, utilizing site
specific soil, groundwater and air parameters. Additionally, Tier 2 analyses allow the use of transport
models in calculating risks and cleanup standards related to offsite receptors, and utilizes Site Specific
Target Levels (SSTL). The SSTL is a chemical of concern (COC) concentration limit (clean-up level) in
the source medium derived by multiplying the risk-based exposure limit at the point of exposure by the
natural attenuation factor for the exposure pathway.
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Site Parameters

Complete exposure pathways are those that could pose a reasonable potential for contaminant contact with
hurnan or environmental receptors. Under Tier 2 RBCA, both onsite and offsite receptors apply. For the
purpose of this Tier 2 evaluation, a residential exposure pathway with a risk factor of 1.0E-5 was evaluated
for the site (Oakland Risk Based Corrective Action: Technical Background Document, January 1, 2000).
Groundwater beneath and in the site vicinity is not used for drinking water purposes, therefore, groundwater
ingestion or subsurface soil leaching to groundwater (ingestion) exposure pathways are not complete. As
requested by the ACHCS in their September 20, 2001 letter, the following risk pathways were evaluated:
subsurface soil and groundwater volatilization to indoor and outdoor air; and ingestion, dermal contact and
inhalation from surficial and subsurface sotls.

Where available, site specific physical data were used in this RBCA evaluation. Site specific parameters
included contaminated soil area (1,200 ft%), depth to top of affected soil (5 ft), soil type (silty sand), length
of affected soil parallel to wind (100 ft) and thickness of affected subsurface soils (2 ft). The depth of
groundwater is estimated to be approximately 7 feet below ground surface (GR Second Semi-Annual Event
of September 10, 2001 Groundwater Monitoring and Sampling Report). Where appropriate and consistent
with site conditions, default values were used. The Chemicals of Concern (COC) were evaluated with a
conservative 95% Upper Control Limit (UCL) factor as well as the California adjusted oral slope factor for
benzene (0.1) for this RBCA analysis. TPHg was evaluated by inputting the reported TPHg values from
soil and groundwater into the aromatic fraction CO8-C10 (Total Petroleum Hydrocarbon Criteria Working
Group Series, Volume 5, June 1999).

Results of RBCA Analysis

Based on information from previous site investigations and groundwater monitoring and sampling data, the
Tier 2 RBCA program evaluated the complete exposure pathways identified at the site. The RBCA program
findings for the identified pathways are surface soil exposure with a cumulative risk factor of 1.4E-6, and
subsurface soil and groundwater volatilization to outdoor and indoor air exposures with cumulative risk
factors of 8.3E-8 and 9.0E-6, respectively (Appendix A, Tier 2 Baseline Risk Summary Table). Using the
residential risk factor of 1.0E-5 and site conditions, the SSTLs for BTEX, MtBE and TPHg were
determined to be below established Tier 2 SSTLs (Appendix A, SSTL Values). According to the RBCA
decision making process, no further work is warranted to protect against exposure via these pathways.
Pertinent input and output data including site specific parameters used in the analysis are presented in
Appendix A.

Conclusions And Recommendations

GR performed the RBCA evaluation for the assessment and response to petroleum hydrocarbons in the
subsurface soil and groundwater beneath the subject site. A Tier 2 evaluation was performed utilizing
available site specific data. The results of these analyses confirm that current site conditions do not exceed
the calculated Tier 2 SSTLs specific to the site (Appendix A). Based on the RBCA program and findings
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presented in this report, it is GR’'s opinion that no further work is warranted and the site should be
considered for case closure.

If you have any questions or comments on the enclosed materials please feel free to contact us at
(916} 631-1300.

DELTA ENVIRONMENTAL CONSULTANTS, INC.
Network Associate GETTLER-RYAN INC.

David W. Herzogi M

Senior Geologist
R.G. 7211

Attachments:  Figure 1. Site Location Map
Figure 2. Site Plan
Tier 2 RBCA Input/Output Data

Cc: Ms. Karen Streich, Chevron Products Company, P.O. Box 6004, San Ramon, CA 94583
Mr. Jim Brownell, Delta Environmental Consultants, Inc.
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RBCA Tool Kit for Chemical Releases, Version 1.3a

Mail‘l screen ‘HBC_.I.\ Tool Kit for Chemical Releases 4 "RBCA Evaluatlon Process

Version 1.3a © 2000
1. Project Information - 1| e e
Site Name:[Former Chevron SS No. 9-0019 | Data cfﬁggff;mﬁs"t Eanﬁf : Revlew Output _
([ Exposure Flowchart J ;

Location:|210 Grand Ave. Oakland, CA
Compl. By:|J. Douglas

-
| =0 Exposure Pathways J

© Date:|6-May-02 ] JobID:[DGO0019G.3C01 ~ ¥ 4 :
2. Which Type of RBCA Analysis? (%) 4o Constituents of - ( COC Chem. Parameters J |
: S R S Concern (COCs) : _
' - 3 : ( Input Data Summary J 3
®0 Transport Models ' ;
P i ( User-Spec. COC Data... J
r + ™y :
Ja Soil Parameters ‘ :
\ 3 . i
L e — WO  GW Parameters :
GenericValues ~ * °  gite.Specific Values || [ - ) [ Baseline Risks... ]
. On-Site S T ' :
' Exvosure - On- or Oﬂf?‘te E"pos“r? FD Alr Parameters ] [ Cleanup Standards... ]

SCommands and'O tlo -

Save Data As

3. Calculatlon Optlons O
Affects which Input data are required o ' .
{1 Baseline Risks (Forward mode)

[ RBCA CIeanup Standards (Backward mode )




RBCA Tool Kit for Chemical Releases, Version 1.3a

Exposure Pathway Identification Cocion. 210 Grand Ave, Oakand, CA
1. Groundwater Exposure S - Compl. By: J. Douglas
- Groundwater Ingesﬂan/ Joh {D: DGYOG19G.3CO1 Date: 6-May-02
Surface Water Impact f' S 3. Alr Exposure "+ Volatillzation and Particulates

HECEthr. NQnEI w | [ None IVI None [' I Y . to Outdoor Air Inhalation

.Type:'l Onsie |Off~5ite1 | | oftsitez | Receptor [Res. [ ] [None || [None |v
o Type: | On-site | | Offsite1 | | Off-sito2

o Dlstance to GW receptors _ : 0 - i (o
iy Y ST () ‘ Construction worker | | ‘ '
On-site |.| Off-sitet | | Off-site2 | [ Affected Soils--Volatilization to Ambient Outdoor Air
0 o e m ] Affected Groundwater--Volatilization to Ambient Outdoor Air :
‘Affocted Surface Solls:-Particulates to Amblent Quidoor Alr
Volatilization to .
Indoor Air Inhalation
Receptor [Res. ¥ No off-site
Type: | On-site | receptors

' . SR BERORE N Te - Aﬂected Soils--Volatilization to Enclosed Space
2. Surface Soil Exposure. - Direct ingestion | [ Affected Groundwater--Volatilization to Enclosed Space
o _and Dermal Contact - @ 4 Commands and 0 tions
Receptor [Res. |’ No off-site v ' e '
* Type: | On-site | ~ receptors.
Construction Worker O o

I




RBCA Tool Kit for Chemical Releases, Version 1.3a

Site Name: Former Chevron 35 No. 2-0019

Exposure Factors and Target Risk L|m|ts o o o

1. Exposure Bl Compl. By: J. Douglas

Parameters o Res:denﬂa! Commercial Job ID: DGIOO19G.3C01 Date: 6-May-02
. Age Adjustment'? " Adult (Age 0-6) (Age 0-16) Chronic  Construc.

Averaging time, carcinogens {yr) - 70 2 HiSk Goal Calculatlon Optlons

Averaging time, non-carcinogens {yr} . | 30 : - 25 [ I 1 O - Individual Constitiuent Risk Goals Only

‘Body weight (kg} _ 70 15 35 70 _ @ .. Individual and Cumulative Risk Goals -

Exposure duration (yr) : R 30 6 16 25 1 :

Exposure frequency (days/yr) _ ' 350 250 180

Dermal exposure frequency (daysfyr} 350 250 3. Target Health Rlsk Limlts ,

Skin surface area, soil contact em® L[ 5800 | " |2023] -[s800] | 5800] | | _Individual Gumulative

Soil dermal adherence factor (mg/cm’/day) 1 Target Risk (Class A/B carcins.) 1.0E-5 | [ 1.0E-5 |

Water ingestion rate (Uday} ' 2 ] 1 Target Risk (Class C carcinogens) 1.0E-5

Soil ingestion rate {mg/day) ) 100 | ] 200 |: 50 {{ 100 Target Hazard Quotient 1.0E+0

Swimming exposure time (hrfevent) 3 |- - Target Hazard Index t 1.0E+0 |

Swimming event frequency (events/yr) 12 . 4, Commands and O tIOﬂS '

Swimming water Ingestion rate (L/hr) 0l 0.05 o Batien ta Exnacire Pa

Skin surface area, swimming (cm?) 23000 PR

Fish consumption rate (kg/day) Use Default

Contaminated fish fraction {unitiess) Values




RBCA Tool Kit for Chemical Releases, Version 1.3a

Site Name: Former Chevron SS No. 9-0019  Job 1D: DG90019G.3C01

Exposure Pathway FIOWChart .- Location: 210 Grand Ave. Oakland, CA Date: 6-May-02 |§

_ : e o o . S Compl. By: J. Douglas
‘Source Media Transport Mechanisms .. Exposure Media _ Receptors
Affected > Soll . : _
Surficial o i | Dermal Contact and Residential NA . NA
Solls ™ Wind ‘ Ingestion
: Erosion _ Atmospheric ,
> Dispersion Outdoor Alr: :
— - Air Residential None None
o ——# Inhalation of Vapor .
> Volatilization .|  Enclosed , and/or Particulates Indoor Alr: :
™ Space Residential NA NA
Subsurface - Accumu!a?lon _; .
Soils 2 i None None None
Affected -
| Groundwater o : o : : N
= y PR T : ! g f NA © NA NA
(SOURCE TRANSPORT [ RECEPTOR ] S




RBCA Tool Kit for Chemical Releases, Version 1.3a

8 Site Name: Former Chevron SS No. 9-0019 Job ID: DGYG019G.3CO1 Commands and O

Lecation: 210 Grand Ave. Qakland, CA Date: 6-May-02 i
Compl. By: J. Douglas

tions

Source Media Constltuents of Concern (COCs) o DQ"”"’W
aouit's
_Selected COCs e Representatrve COC Concentration ) Law (799
COC Select: . . Sort List: - _ ‘ a GroUndwater Soqrce ZOne: - _ Soll Source Zone miedsr easlinn
‘ (Addllnse@ ( Top )@LUP_) ‘[E.nter.t:)irecﬂy) ( ng .Enter She Data. J [Enter Dfrectly)(l[:! Enter Site Data J

[ DeleteJ ( Bottorﬁ) GﬂoveDcwln)' -

(mg/L) . note (mg/kg) . note
oral slope changed 0 0.1 oral slope changed 10 0.1

Benzene*

Toluene

Ethylbenzene

Xylene {mixed isomers)
Methyl t-Butyl ether
TPH - Arom =C08-C10
= Chemical with user-specified data




RBCA Tool Kit for Chemical Releases, Version 1.3a

Commands and Optlons BRI Site Name: Former Chevron SS No, 96618 DG90019G.3C01

ocation: 210 Grand Ave. Qakland, CA Date; 6-May-02

ompl. By: J. Douglas
ucL

Groundwater Source Zone Concentratlon o
Calculator S o _ [ es% |
o Defaults | - . Estimated ( Mean Option }

_ Detection No.of No,of Distribution Max. Mean UCLon
" Limit  Samples Detects of Data Cone, Conc. Mean

Lognormal 4. .BE- 3.7E-1
Lagnormal . .BE-2  B.YEA
Lognormal . k- 2.0E-1

Benzene*
Toluene

Ethylhenzene

Xylene (mixed isomers)
Methyi t-Butyl ether
TPH - Arom >C08-C10
* = Chemical with user-specified data

Lognormal . 4E-2  6.0E-1
Lognormal 5HE- AE- 1.0E-1
Lognormal 6.0E+1  54E- 6.4E+0
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Enter Analytical Data from
Groundwater Source Zone
(up to 50 Data Polints)

1

2

-

RBCA Tool Kit for Chemical Releases, Version 1.3a

4

5

6

7

8

10

Analytical Data

11

12

13

D

MW-4

MW-4

Mw-4

Mw-4

MW-5

MW-5

MW-5

MW-5

Date

10-Sep-01

28-Sep-99

10-Sep-01

21-Mar-01

29-Aug-00

10-Mar-00

(mg/L)

21-Mar-01

_(mgit)

(mg/L)

28-Aug-00

_{mg/L)

{mg/L)

(mg/L)

{ma/L).

(mo/t)

{mg/t)

(mg/L}

(mg/L)

(mg/L)

(mg/L)

- | 2.50E-4

2.50E-4

2.50E-4

2.50E-4

2.90E-2

2.50E+0

3.30E+0

4,28E+0

2.50E-4

2.50E-4

2.50E-4

6.80E-4

5.00E-2

7.30E+0

6.30E+0

1.71E+1

2.50E-4

2.50E-4

2.50E-4

2.50E-4

7.70E-3

1.50E+0

1.70E+0

2.28E+0

2.50E-4

2.50E-4

2.50E-4

9.01E-4

6.60E-2

4.20E+0

4.30E+0

7.21E+0

1.25E-3

1.25E-3

1.25E-3

2.50E-4

2.50E-3

7.50E-1

5.00E-1

5.00E-1

| L2.50E-2

2.50E-2

2.50E—2_

2.50E-2

3.00E-1

4.20E+1

5.98E+1

2.60E+1
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RBCA Tool Kit for Chemical Releasas, Version 1.3a

Commands and (O T-LCTIC RN Site Name: Former Chevron SS NoJELODI9DGI0019G.3C01
- e sewmm | Location: 210 Grand Ave. Qakland, CA Date: 6-May-02
Y Compl. By J. Douglas

Fleturn J

ucL

Sonl Source Zone Concentratuon Calculator Peroertile

Paste _ _ 95%
' Estimated { Mean Option )
Detection MNo.of No.of Distribution Max. Mean UCLon
Limit Samples Detects  of Data Conc. Conc. Mean

Lognormal
Lognormal
.ognormal
Lognormal

l Benzene*
Toluene

Ethylbenzene
Xylene {mixed isomers)
fl Mothyl t-Butyl ether
TPH - Arcm >C08-C10 ‘
= Chemical with user-specified data

Lognormal
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- Enter Analyﬁcdl Data from
. Soil Source Zone
(up to 50 Data Points)

1

2

3

RBCA Tool Kit for Chemical Releases, Version 1.3a

4

5

6

7

8

10

Analytical Data

11

12

13

Bi5

B2-5

“Bas

B4-5

B5-5

OX1-4.5 |

OX2-4.5

0X3-55

9-Mar-89

9-Mar-89

9-Mar-89

9-Mar-89

14-Nov-96

14-Nov-96

14-Nov-96

_(mg/kg)

(mg/kg) _

2.50E-3

4,50E+0

_(mg/kg)

9-Mar-89

(mg/kg)

(mghg)

(mg/kg)

(mg/kg)

(mg/kg)

- o).

(mg/kg)

(mg/kg)

_(ma/kg)

(mg/kg)

8.60E-1

4.00E-1

3.40E+0

1.90E-1

5.40E-1

9.60E-3

- [2.50E-3

1.60E+1

2.50E+40

1.10E+0

1.30E+1

3.90E-1

7.80E-1

1.40E-2

2.50E-3

8.40E+0

2.30E+0

1.00E+0

8.30E+0

2.60E-1

1.30E+0

2.50E-3

2.50E-3

3.20E+1

1.00E+1

4.00E+0

2.90E+1

1.00E+0

4.80E+0

1.60E-2

1.25E-3

3.40E+2

3.00E+1

2.50E-1

1.30E+2

3.90E+2

1.60E+1

1.40E+2

2.50E-1
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RBCA Tool Kit for Chemical Releases, Version 1.3a

Site Name: Former Chevron 5S No. 9-0019

RBCA SITE ASSESSMENT

Baseline Risk Summary-All Pathways

Completed By: J. Douglas

Site Location: 210 Grand Ave. QOakland, CA Date Completed: 6-May-02 Tof1
TIER 2 BASELINE RISK SUMMARY TABLE
BASELINE CARCINOGENIC RISK BASELINE TOXIC EFFECTS
Individual COC Risk Cumuiative COC Risk Risk Hazard Quotient Hazard Index Toxicity
EXPOSURE ]| Maximum Target Total Target - Limit(s) Maximum | Applicable Total Applicable Limit(s)
PATHWAY Value Risk Value Risk Exceeded? Value Limit Value Limit Exceeded?
OUTDOOR AIR EXPOSURE PATHWAYS . = - - ) Lo . ' -
Complete: 8.3E-8 1.0E-5 8.3E-8 1.0E-5 0 9.3E-3 1.0E+0 1.4E-2 1.0E+0 O
INDOOR AIR EXPOSURE PATHWAYS o . . : ‘
Complete: 9.0E-6 1.0E-5 9.0E-6 1.0E-5 O 4.2E-1 1.0E+0 7.2E-1 1.0E+0 [l
SOIL EXPOSURE PATHWAYS = . : : i
Complete: 1.4E-6 1.0E-5 1.4E-6 1.0E-5 3 2.4E-1 1.0E+0 2.8E-1 1.0E+0 O
IGROUNDWATER EXPOSURE PATHWAYS ) L : . |
Complete: NA NA NA NA Ei NA NA NA NA O
SURFACE WATER EXPOSURE PATHWAYS » ;
Complete: NA NA NA NA O NA NA NA NA O
CRITICAL EXPOSURE PATHWAY (Maxlmurh Valuas From Compiete Pathways) e
9.0E-6 1.0E-5 8.0E-6 1.0E-5 O 4.2E-1 1.0E+0 7.2E-1 1.0E+0 ||
Indoor Alr Indoor Alr Indoor Air Indoor Alr




RBCA Toot Kit or Chemical Relaases, Varsion 1.2a

RBCA SITE ASSESSMENT Input Parameter Summary |

Site Nams: Former Chevron 5S Ne. 8-0018 Complated By: J. Douglas Job ID: DGEDITSGE.AC
Site Location: 210 Grand Ave. Oakland, CA Date Complated: 5-May-02 TOF1Y
| _Exposute Paramsters Resldential Commsroislindustrial Buriscs Parameters Genersl _ Construction [Unhe}
Aduft [L:Byra) (=16 yra} Chronls Construn A Source zone arsa 1.2E+43 NA {2}
AT,  Averaging time for carcinogens () 70 W Lenath of Bource-zons aea pamiial I wind 1.0E+2 NA m
AT, Averaging time for non-carcinogens (y7) a0 x 1 Wo,  Longih of source-zone area paraliel b GW low NA m
BW Boxty welght (eg) o 15 35 7O Uy Ambient air velocity in mixing zons TAE+ (rm}
ED Expoaura duration fyr) 30 ] 16 26 1 Bar Alr mixing zona helght 8,8E+0 (L]
1 Avaraging tima for vapar Hux {yr) 30 25 1 P, Aroal particulate emission rate 69E-14 (plom*27s)
EF Exposure frequency (days/yr) 350 250 180 La  Thick of et surfacs solls 1.0E+0 M
bk Expy frequancy for darmal axp 350 250
1R, Ingsastion raie of watar {Liday) 2 1 Eurface Sall Column P j Valus ; Wrhe}
IR, Ingastion nate of acH (mufday) 100 200 80 100 N  Capillary zone thickness B0E1 ™
SA $kin surface ares (dermal) {cm*2) 5800 23 5800 GROO h, Vadoss zote thicknass &7E+0 123
N Sof to akin adherance factor ] Po  Soll bulk donsity 1.7E+0 {gleme3)
EToun  Swinwmi te i 3 o Fraciion organio carbon 1.0E-1 [
EVaun  Swimming event fraquency {svents/yr 12 12 12 By Bod total porosky 4151 (5]
Repn  Water ingestion while swimming (L) 0.05 os Ka  Vertlcal hydrauic conductivity 8.6E+1 {cmgd)
SApam  Shin surtace area for swimming (cm*2) 23000 8100 R, Vapor pammenabliity 1.1E12 ma
IRwy  Ingestion wate of fish (kghr) 0.025 Low  Depth io groundwater T0E40 m
Higs Contaminated fish fraction {uniiaas) 1 La Daplh 1o lop of affected aoils SO0EH0 . {f
Luwes  Dopthio base of afiscied sodls 70E+0 ]
Complele MM Palhways and Receptors - . Crenild .Oft-atte 1 . Dftenitu 2 Leae  Thicknass of atfected aofla 2.0E+0 m
Qroundiwater: pH Solifgroundwater pH B.8E40 )
Groundwater [ngastivn Mone MNone Nona napiilary VintoRn Eesancdaylon
Boll Leaching to Groundwater ingestion None None None o, Volumstric water content 0.389 012 012 2]
9 Yolumetric alr conteni 0.041 0.28 0.26 )
Applicstis Burfacs Water Exposurs Roules:
Swimming NA Buitding Parameters Residential _Commerclal {unitn} |
Fish Consumption NA [ Bulldirg volume/arsa retic 8.66E+0 NA [}
Aquelic Life Protaction NA Ay Foundation area 7.59E+2 NA fiy]
Kok Foundalion petimetar 1.12E+2 NA {n
Soll: EA Bulkiing alr wxchange rate 1.40E-4 NA /e
Direct Ingasiton and Demal Contact Reakiantiel Ly Fourdsiion thickiess #.92E-1 NA 1]
Zon Despith 1o bottom of loundatian slab 4.02E-3 NA 1]
Qutdesr Alr: M Foundation crack faction 1.00E-3 NA 0]
Pariculales fmm Surface Sclls Reaidential Nome Nona P Indoor/outder differantial p 0,00E+0 NA {glemin"2)
Volatlization trom Solla . Ronidontial Nona Nana G,  Conveoive air flow through slab D.00E+0 NA o
Velatifzation from Groundwalor Residential None None
Groundwaler Paramslars Value . [Units}
Wndoor Alr; [ : mixing zone dapth NA )
Volatilization lrom Subsuriace Solls Reaidential NA NA i Net groundwater Infiltration rate NA {emfyr}
Volatfllzatlon from Groundwater Renidential NA NA Us  Groundwater Darcy velocity NA femdd)
_ Voe  Groundwater seapage velocly NA [em/id}
Raceptor Distance from Source iodl_g On-site Off-aite t Olf-site 2 [ K d hydraul Y NA (cmidy
Groundwater receplor NA NA NA | Groundwatar gradient MA (5]
Soll Isaching lo groundwatar roceplor NA MA NA m Sy Width of groundwaler sourca zone NA m
Outdocr sl Inhalatl . o N, NA ] By Depth of groundwater source zono NA o
D Effactive porosity in water-bearing unit NA 2]
Target Heafth Fiiek Values . " InaivIidusl | Gurriaiive Tesw  Fraction organic carbon in water-bearing unk NA a8
TRa Targel Risk (class AAB cascinogens) 1.0E-5 1.0E5 pHay  Groundwater pH NA [3]
TR, Tamel Risk (class C carcinogens) 10E§ Siodegradation conskisred? NA
THG Targal Hazard Qualient {non-cafcinagenic fisk} 1.0E+0 1.0E40
Modsling © — : . [Teansport Persmetars _ : Cffaile ] Offwisd  Ofefiedl Offalie2 __ mnhy)
RBCA tior Tier 2 Letaral Qrouewivwsier Tramapori i I Bedl L ing 1o OW
Qutdgor air volatifizatton modal Surtace & subsufaze models ay Lenghudinal dispersivity NA NA NA MA im
ndoor air volatiization model Johnson & Ettingar modal ay Transversa dispersivity NA NA NA, NA m
Sofl leaching modal NA a,  Vertcal disparsiviy NA MA NA NA i
Use sofl attenuation modal (3AM) for leachate? NA Laterat Outdoar Alr Tranaport fiok o Ctdoor Alr Inbal, | Q.16 Ouldone Al inha,
Alr dinsion tacter NA . o Teansverse dispersion coefcient NA NA NA NA (]
Groundwater difution-aitanuation Tactor NA -1 Yorties dispersion cosfficien NA NA NA NA m
ADF Ak dispersion factor NA NA L) NA D
Surtace Watar Parsmeters___ Ottaiis 2
NCTE: NA = Not applioabla O,  Surface water flowrats NA "3/}
. . Wy With of GW plumve at SW discharge NA m
B Thicknsas ol GW plarme ot SW dlschargs NA i3
Wb, Groundwater-to-suriace water diiution tactor NA {)




RBCA Tool Kit for Chemical Releases, Version 1.3a

Site Name: Former Cheyvron SS No. 9-0019  Job ID: DG90019G.3CO1

Transport MOdellng Optlons | : Loc.ati;n' 210 Grz;nd Ave. OQakland, CA Date: 8-May-02
1. Vertical Transport Surl‘ace Soil Column RN Comol By J Douglas. |

 Outdoor Air Volatmzation Factors (..? )‘_
Surface soil volatilization model only
Combination surface soil/Johnson & Ettmger models

Thickness of surface soil zone (ft)

O User-speclfled VF from other model - (7 s _
Indoor Alr Volatmzation Factars o - iatetain DAF dsing Des

® Johnson & Ettinger model | ST : oy i i S

O User—specafied VF from other modei

T 3’5'?i§"~'»§. :

®0

siea modal - Off-glte 1 '7 Oft-site 2 :
- [1.00+0 | [ 1.008+0 |




RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Soil Parameters

;,_ j Site Name: Former Chevron SS No. 9-0019
SRSl | ocation: 210 Grand Ave. Qakland, CA

1. Soll Solrce Zone Characteristics .
Hydrogeology * . General Case Construction -
Depth to water-bearing unlt
Capillary zone thickness -
Soil column thickness
.| Affected Soll Zone
" Depth to top of affected soils
Depth to base of affected soils
. Affected soil area
~Length of affected soil parallel to
- assumed wind direction

5 )
7

1200 [ | 1200 |(f"2)
100 | [100 (ft)

@ Compl By: J. Douglas

Soil
Column

Water-
Bearing
Unit

Job ID: DGO0G19G.3C01 §
Date: 6-May-02

ringe
SM Silty Sand @

Predominant USCS Soil Type '

or Enter Dlrectly

. Total porosity : 0.41
* " Volumetric water content E 0.12 I
~Volumetric air content - ' 0.29
Dry bulk density S 1.7

8.6E+1
1.1E-12
3.0E-1

. Vertical hydraulic conductivity
_ :Vapor permeability

fl\,a G AT :‘. nradd I | _‘5“}"-;.) :§
Parﬂﬂoning Parameters
. Fraction organic carbon : . ‘ 0.1 -
* Soit/water pH - 6.8 -)

3 Comands and 0 tuons

Mam Screen Use Default :
Values

R e T R




RBCA Toal Kit for Chemical Releases, Version 1.3a

H ifi : IR Siic Name: Former Chevron SS No. 9-0019 Job ID; DGY0019G.3C01
Slte Speclflc Groundwate_r Parameters B L ocation: 210 Grand Ave. Oakland, CA Date: 6-May-02

@ (‘nmpl By J Douglas

i .z"yn’;

/[\ pr .' '

2. Groundwater Source Zone
Groundwater plumme width at source ‘

“Use Deféult
Values




RBCA Tool Kit for Chemical Releases, Version 1.3a

) ' BN Site Name: Former Chevron SS No. 9-0019 Joh ID: DGO0019G.3C01 B
Slte'specrnc Alr Parameters I [ ocation: 210 Grand Ave. Oakland, CA Date: 6-May-02 }

1 Outdoor Air Pathway Compl. By: J. Douglas
Alr Source Zone , _ L :
Air mixing zone height . 6.56167979  |(fl)
Ambient air velocity in mixing zone 7.381889764  |(ft/s)
Areal particulate emission flux’ - 6.9E-14 {g/cm"2/s)
2. Indoor Air Pathway @~~~ = @
Bullding Parameters -  Residential it
Building volume/area ratio ' 6.56168 ()
Foundation area = . . g 753.474 2| ([ 2)
Foundation perimeter . [111.549 2 |(f)
Building air exchange rate ' 1.4E-4 A |(1/8)
Depth to bottom of foundation slab | 0.49213 T ,
Convective air flow through cracks . LoD | (R 3/8) -
‘Foundation thickness ; (.492125084 |(f) =
Foundation crack fraction 0.001 -
* Volumetric water content of cracks 0.12 <)
" Volumetric air content of cracks - 0.26 ¢
“Indoor/Outdoor differential pressure 0 {g/cm/s”2)




RBCA Toal Kit far Chemical Reloases, Version 1.3a Page 1 of 4

CHEMICAL DATA FOR SELECTED COCs Physical Property Data

Dittusion log (Koe) or Vapor
Mokctlor Cosificlents Tog(Kd) Henry's Law Constant Preasure Solubility
Welght in s In water ({@20-250) {@20-25C) (@20-250) (@20 -26¢)
CAS {g/mole} (em2/a) {om2/s) leg{l g} {atm-m3) {mm Hg) mg) ’ neid base
Constituent Number typs MW ref Dalr ref Dwat ref partition _ ref mol {unitiess) ref ref tef pKs Kb [
Benzene* 71-43.2 A 78.1 PS | BBJE-Q2 PS | O30E08  PS 177 Kot PS | 5.55E-03 2.28E-01 PS | 9.52E+01 PS | 1.75E+03 PS - - -
Toluene 108-88-3 A 82.4 [ 8.50E-02 A 9.40E-06 A 213 A 6.30E-03 2.60E-01 A 3.00E+01 4 516E+02 28 - . -
Ethylbenzena 100-41-4 A 106.2 PS | 7.50E-02 PS| 780E-06 PS 2.56 Kog PS 7.88E-03 3.25E-01 PS | 1.00E+01 PS5 ] 1.68E+02 PS8 - - -
Xylane (mixed Isomers) 1330-20-7 A 108.2 5 7.20E-02 A B.50E-06 A 2.38 Koo A 7.03E-03 2.90E-01 A 7.00E+00 4 1.98E+02 5 - - -
Methy! t-Butyl ether 1834-04-4 0 28.146 5 7.92€-02 8 B8.41E-05 7 1.08 Koe A 5.77E-04 2.39E-02 - 240E+02 - 4.80E+04 A - - -
TPH - Arorn >CO08-C10 0-00-0 T 120 T 1,60E-01 T 1.00E-05 T 3.20 Koc T 1.16E-02 4.80E-01 T 4.79E400 - 6.50E+01 T - - -
* = Cherrical with usar-specified data
Site Name: Fermer Chevron 55 No. 9-0018 Completed By: J. Douglas Job [D; DGAO0 8G.3501

Site Location: 210 Grand Ava. Oakland, CA Date Completed: 6-May-02




ABCA Tool Kit for Chemical Refsases, Varsion 1.2a Page 2 of 4

CHEMICAL DATA FOR SELECTED COCs Toxicly Data |

___Reterence Dose Feference Conc. Stope Factors __Unll Risk Faglor
(mo/kg/day) {mg/m3) 1/(mp/kg/day} Wug/m3)
(mg/kgiday) 1img/kg/day} EPA Weight In
Oral Davwnal Inhalation Orsl Dwrmal Inhalation of Constituent

Constituent RID_oral raf  RID dermal  ref RIC Inhal ref SF_oral ref _9F dermsl  rof _ URF_Inhal ref Evid Carcinogenic 7
Benzena* 3.00E-03 A - - 5.95E-03 R 1.00E-01 PS 2.80E-02 ™ 8.20E-08 PS A TRUE
Tolueng 200E-01 AR 1.60E-01 T 4.00E-01 AR - - - - - - D FALSE
Ethylbenzene 1.00E-01 PS 9.70E-02 AL 1.00E+00  PS - - - - - - o] FALSE
Xyleha {mixed isomers) 200E+00 AR| 18sE+00  TX | 7.00E+00 A - - - - - - D FALSE
Methi t-Butyl ether 1.00E-02 3 B.00E-03 TX | A3.00E+00 R - - - - - - . FALSE
TPH - Arom ~>C08-C10 4.00E-02 T - - 2.00E-01 T - - - - - - D FALSE

* = Chemical with user-specifiec

Site Name: Former Chevron S5
Site Location: 210 Grand Ave




RBCA Tool Kit for Chemical Releases, Version 1.3a

Page 3 of 4

Miscelianeous Chemical Data

Time-Weighted Aquatic Lifa Blocon-
Maximum Average Warkpiacs Prot. Criteria cantration
Countaminant Level Criterla Factor
Constitusmt _MCL (mg/L} rof TWA {mg/m3) raf AQL (mp/L)  rel  {L-walkg-flsh}
Benzene® 5.00E-04 - 3.25E+00 - - - 126
Toluene 1.00E+00 56 FR 3526 (30 Jan 91) 1.47E+02 ACGIH - - 0
Ethyibenzene 7.00E-01 56 FR 3526 (30 Jan 91) 4.35E+02 PS - - 1
Xylena (mixed isomers) 1.00E+01 56 FR 3528 (30 Jan 91) 4. 4E+H02 ACGIH - - 1
Methyt +-Butyl ether - - 6.00E+01 NIOSH - - )]
1

TPH - Arom >C08-C10

* = Cherrical with user-specifiec

She Name: Former Chevron 5S
Site Location: 210 Grand Ave
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RBCA Tool Kit for Chamical Releases, Version 1.3a

CHEMICAL DATA FOR SELECTED COCs Miscellaneous Chemical Data '

Dermal Water Dermad P bility Data
Relative Darmal Lag Hms for Critical Refathre Watwr/Skin Datection Limits Half Lile
Absorp. Psrmaabiiity Dermal Exposure Controf Derm  Derm Adsarp Groundwater Bell (First-Order Decay}
Fucior Cowff. Exposure Time Perm Costt Factor (mg/L) (my/kg} {doys)
Constituant funitiess) {emMr) the) {hr) {unttess) {emjavent) ref raf ref d Unsaturated  refl
Benzeng* . 0.5 0.021 0.26 0.63 0.013 7.3E-2 ) 0.002 S 0.005 S 720 720 H
Tolusng 0.5 0.045 0.32 .77 0.054 1.6E-1 D 0.002 ] 0.005 S5 28 28 H
Ethyibenzeno 0.5 0.074 0.38 1.3 0.14 2.7E-1 ] 0.002 3 0.005 5 228 278 H
F(y‘ene [mixed isorners) 0.5 0.08 0.38 14 D.16 2,9E-1 D 0.005 $ 0.005 L] 360 360 H
Mathyl t-Butyl ether 0.5 - - - - - - - - - - 360 180 H
TPH - Arom >C08-C10 0.5 - - - - - - - - - - - - -
* = Chemlcal with user-spacifiec

Site Name: Former Ghenron 58
Site Location: 210 Grand Ave




RBCA Tootl Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT
T10F7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
QUTDOOR AIR EXPOSURE PATHWAYS O (CHECKED IF PATHWAY IS ACTIVE)
SURFAGE SOILS:
VAPOR AND DUST INHALATION 1) Sowrce Madium 2) NAF Value (m*3fkg) 3) Exposure Medium
Raceptor Qutdoor Alr: POE Conc. {mg/m*3) (1)/ (2)
Off-gite 1 Off-site 2 Off-site 1 Off-sita 2

Soll Cone. On-site (0 1) o) o) On-sfte 0 1) (on) )
Constituents of Concern (mgka) Residential Covnvs;::lrlnn Nane None Residential Co‘r’rvs;::ztrlon None None
Benzene* 2.4E+0
Toluene 8.5E+0
Ethylbenzene 51E+0
Xylene {mixed isomers) 1.9E+1
Msethy! t-Butyl ether 1.3E-3
TPH - Arom >C08-C10 2.3E+2

|
[ ' NOTE: NAF = Natural attenuation factor __POE = Point of exposure ]
Site Name: Former Chevron §S No. 9-0019 Date Completed: 8-May-02
Job ID: DG20019G.3C01

Site Location: 210 Grand Ave. Oakland, CA
Completed By: J. Douglas




RBCA Tool KK for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

20F7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

|OUTDOOR AR EXPOSURE PATHWAYS - - . ' - . i
SURFACE SOILS:

VAPQR AND DUST INHALATION {cont'd) 4) Exposure Multipliar 5) Average Inhalation Exposure

(EFXED)/{AT*365) {unitiess) Concentration (mg/m*3) (3) X
Off-gite 1 Off-site 2 Off-site 1 Off-gite 2
On-site (0 ft) oy o On-site (0 1) (01 ©f
Construction Construction

Constituents of Concern Residential Worker Nane None Residential Worker None None
Benzeng*

Toluene

Ethylbenzens

Xylens (mixed isomers)

Methyl t-Butyl ether

TPH - Arom >C08-C10

* = Chemical with user-specified data

[ NOTE: AT = Averaging me (days) __EF = Exposure frequency (daysiyn) _ ED = Exposure duration (yr) ]

Site Name: Former Chevron S No. 8-0019 Date Completed: 8-May-02
Site Location: 210 Grand Ave. QOakland, CA Job ID: DG80019G.3C01
Completed By: J. Douglas




RBCA Tool Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

30F7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
|OUTDOOR AIR EXPOSURE PATHWAYS . - ‘ _ - M (CHECKED IF PATHWAY IS ACTIVE).
SUBSURFACE SOILS (5-7 f):
VAPOR INHALATION 1) Source Medium 2) NAF Value (m*axp) 3) Exposure Medium
Raceptor Outdoor Alr: POE Conc. {mg/m*3) (1)/(2)
Oftf-site 1 Off-shte 2 Ofi-site 1 Off-site 2
Soil Conc. On-site (0 1y (01 ©on) On-site (0 ) ) ©f)
Constituents of Concern (ma/ka) Residential None None Resldential None None
Benzeng* 24E+0 1.3E+6 1.8E-5
Tolueng 8.5E+0 1.3E+5 6.3E-5
Ethylbenzene 5.1E+0 1.3E+5 3.8E-5
Xylene {mixed isomers) 1.9E+1 1.3E+5 1.4E-4
Methyl t-Butyl ether 1.3E-3 1.3E+56 9.3E-9
TPH - Arom >C08-C10 2.3E+2 1.3E+5 1.7E-3
|
[ ‘ NOTE: NAF = Natural attenuation factor  POE = Polnt of exposure |
Site Name: Former Chevron S5 No. 9-0019 Date Completed: §-May-02
Site Location: 210 Grand Ave. Oakland, CA Job ID: DG20019G.3C01

Completed By: J. Douglas




RBCA Tool Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

40F7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
QUTDOOR AIR EXPQSURE PATHWAYS | R ' T _ ' |
SUBSURFACE SOILS (5 - 7 fu):
VAPOR INHALATION (cont'd) 4) Exposure Multipller 5} Average Inhalation Exposure
(EFXED)/{ATx365) (unitiess) Concentration (mg/m*3) (3) X (4}
On-atte (o 1) oty oty - On-slte (0 1) o oy
Constituents of Concern Resldential Naneg None Reasldential None None
Benzene* 4.1E-1 7.3E-6
Toluene 9.6E-1 6.1E-56
Ethyvlbenzene 8.6E-1 3.6E-5
Xvlene {mixed isomers) 9.6E-1 1.3E-4
Methyl t-Butyl ether 9.6E-1 8.9E-9
TPH - Arom >C08-C10 9.6E-1 1,7E-3

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

Site Name: Former Chevron S8 No. 9-0019 Date Completad: 6-May-02
Site Location: 210 Grand Ave. Oakiand, CA Job ID: DGO0019G.3C01
Compilated By: J. Douglas




RBCA Tool Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

S50OF7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
OUTDOORAIF EXPOSUREPATHWAYS -~ . = . . W (CHECKED IF PATHWAY IS ACTIVE)
GROUNDWATER: VAPOR Exposure Concantration
INHALATION 1) Source Medium 2) NAF Value (m"3A) 3} Exposure Medium
Aeceptor Outdeor Alr: POE Conc. (mg/im*3) (1} / ()
Off-site 1 Off-site 2 Off-site 1 Off-gite 2
Groundwater | OTSte O® o) © 1 On-site (0 ) ) )
Constituents of Concern Cone. (mp) Residentlal None None Residenlal Nore Nane
Benzene* 3.7E-1 5.6E+4 6.6E-6
Toluene 8.7E-1 5.4E+4 1.6E-5
Ethylbenzene 2.0E-1 5.4E+4 3.8E-6
Xylena {mixed isomers) 6.0E-1 5.8E+4 1.0E-5
Methyi t-Butyl ether 1.0E-1 4.6E+4 2.2E-8
TPH - Arom >C08-C10 6.4E+0 3.1E+4 2.1E-4
I
[ NOTE: NAF = Natural attenuation factor __ POE = Point of exposure |
Site Name: Former Chevron SS No. 8-0019 Date Complated: 8-May-02
Site Location: 250 Grand Ave. Oakland, CA Job ID: DGO0019G.3C0H

Completed By: J. Douglas




RBCA Too! Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

8§ OF 7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
OUTDOOR AIR EXPOSURE. PATHWAYS |
GROUNDWATER: VAFGR ]
INHALATION (cont'd) 4) Exposure Muttiplier 5) Average Inhalation Exposure
(EFXED)HATX365) (unitiess) Concentration (mg/m"3) (3} X (4)
Off-sita 1 Off-site 2 Off-sita 1 Off-sita 2
On-site (0 ft) © ) (0 ) On-site (0 ft) ©n )
Constituents of Concern Residential Nane None Residential None None
Benzeng* 4.1E-1 2.7E-6
Toluene 9.6E-1 1.5E-5
Ethylbenzene 9.6E-1 3.6E-6
Xylens (mixed isomers) 9.6E-1 9.9E-6
Methyl t-Butyl ether 9.6E-1 2.1E-6
TPH - Arom >C08-C10 9.6E-1 2.0E-4
- |
[ NOTE; AT = Averaging time (days) EF = Exposure frequency (days/yr) ED = Exposure duration (yr) |
Site Neme: Former Chevron S8 No. 8-0019 Date Completed: 6-May-02
Site Location: 210 Grand Ave. Dakland, CA Job ID: DGS0019G.3C01

Completed By: J. Douglas




RBCA Tool Kit for Chamical Releasas, Version 1.3a

RBCA SITE ASSESSMENT

7OF7
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
OUTDOOR AR EXPOSURE PATHWAYS |
TOTAL PATHWAY EXPOSLIRE [mg/m"3)
(Sum average expsosure concertrations
from soil and groundwater routes.)
Off-site 1 Off-slte 2
On-site (0 ft) (0 &) o)
Canstruction
Constituents of Concern Residential Warker None None
Benzene* 1.0E-5
Toluene 7.B6E-H
Ethylbenzene 4.0E-5
Xylene {mixed isomers) 1.4E-4
Methyi t-Butyl ether 2.2E-8
TPH - Arom >C08-C10 1.9E-3
l ]
Site Name: Former Chevron 88 No. 8-0019 Date Complated: 6-May-02
Site Location: 210 Grand Avs. Oakland, CA Job 1D: DGB0019G.3C01

Completed By: J. Douglas




RBCA Tool Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

1 0F 10
TIER 2 PATHWAY RISK CALCULATION
OUTDOOR AIR EXPOSURE PATHWAYS s _ ~ W (CHECKED IF PATHWAYS ARE ACTIVE)
CARCINOGENIC RISK
(1) EPA (2) Total Carcinogenic {2} Inhalation | {4) Individual COC Risk
Carcinogenic Exposure (mgm"3) Unit Risk {2) x (3) x 1000
Classtfication Off-site 1 Oif-site 2 Factor Off-slte 1 Off-site 2
On-slte (0 ft) 019 o) Ppm—— On-site (0 ft) ©f (O
Construction . Construction
Constituents of Concern Resldentia! Worker None None Rasidential Worker None None
Benzene* A 1.0E-5 8.3E-6 8.3E-8
Toluene D
Ethylbenzene D
Xylene (mixed isomers) D
Methyl t-Butyl ether -
TPH - Arom >C08-C10 D
Total Pathway Carcinogenic Risk = | B8.3E-B8 | | | ]
Site Nams: Former Chevron SS No. 9-0019 Complsted By: J. Douglas Job ID: DGA0019G.3CO01

Site Location: 210 Grand Ave. Oakfand, CA Date Completed: 6-May-02




RBCA Tool Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

20F 10
TIER 2 PATHWAY RISK CALCULATION
IOUTDOOFI AIR EXPOSURE PATHWAYS . - : L . M (CHECKED IF PATHWAYS ARE ACTIVE)
TOXIC EFFECTS
(5) Total Toxicant {6} Inhalation (7) Individua! COC
Exposure {mg/m*3) Reference Hazard Quotient (5) / {6)
Off-site 1 Off-gite 2 Gone. ({mg/m*3) Off-site 1 Off-site 2
On-site (0 1) ) ) On-gite (0 1) ©f) (o f)
Constituents of Concern Residential Co&s;:l:zrunn None None Residential Cnmg?on None None
Benzene* 2.3E-5 6.0E-3 J.8E-3
Toluene 7.6E-5 4.0E-1 1.9E-4
Ethylbenzene 4.0E-5 1.0E+0 4.0E-6
Xylene (mixed isomers) 1.4E-4 7.0E+0 2.1E-5
Methy! t-Butyl ether 2.2E-6 3.0E+0 7.2E-7
TPH - Arom >C08-C10 1.9E-3 2.0E-1 9.3E-3
Total Pathway Hazard Index = | 1.4E-2 | | | |

Site Name: Former Chevron 58 No. 8-0019 Completed By: J. Douglas - Job 1D DGO00T9G.3C01

Site Location: 210 Grand Ave. Oakland, CA Date Completed: 6-May-02




RBCA Toof Kit for Chemical Releases, Verslon 1.3a

RBCA SITE ASSESSMENT

10F3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

|INDOOR AIR EXPOSURE PATHWAYS - T U M (CHECKED IF PATHWAY IS ACTIVE) _ K |
SONLS (5-710: VAPOR

INTRUSION INTO ON-SITE BUILDINGS 1) Source Madium 2) NAF Value (m*3/kg) 3) Exposure Medium . 4) Exposure Muttiplier 5} Average Inhalation Exposure

Receptor Indoor Alr: POE Cone. {rmg/m™3) (1) / (2) (EFXED}(ATx385) {unitiess) Concentration {mom*s) (3) X (4]

Constituants of Concern Soil Cone. makg Residentiat Residential Residential Residential

Benzeng* 24E+0 1.6E+3 1.5E-3 4.1E-1 6.1E-4

Tolueng ] 8.5E+0 3.3E+3 2.6E-3 9.6E-1 2.5E-3
Ethylbenzene 5.1E+0D 8.1E+3 . 6.3E4 9.6E-1 6.0E-4

Xylene (mixed isomers) 1.0E+1 6.3E+3 3.0E-3 9.6E-1 2.8E-3

Methvl t-Butyl ether 1.3E-3 3.7E+3 34E-7 9.6E-1 J3E-7

TPH - Argm >C08-C10 2.3E+42 1.8E+4 1.3E-2 9.6E-1 1.3E-2

* = Chemical with user-specified data
| NOTE. _ AT = Averaging time (days) EF = Exposure frequency (daysfyr) ED = Exposure duration (yr) NAF = Natural attenuation factor POE = Point of exposure ]
Site Name: Former Chevron SS No. 8-0019 Date Completed: 6-May-02

She Location: 210 Grand Ave. Oakland, CA Job ID: DGE0018G.3C01

Completad By: .J. Douglas




RBCA Tool Kit for Chemical Aeleases, Veraion 1.3a

RBCA SITE ASSESSMENT

20F3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
{INDOOR AIR EXPOSURE PATHWAYS Sl " ‘M (CHECKED IF PATHWAY IS ACTIVE)
GROUNDWATER: VAPOR INTRUSION Exposurs Concantration
INTO ON-SITE BUILDINGS 1) Source Medium 2) NAF Value (m*an) 3) Exposura Madium 4) Exposure Multiplier §) Average Inhatation Exposure
Recaplor Indoor Alr: POE Cone., {mgim™3} (1} /{2) [EFXED{ATXIES) (unitiess) Concentration (mg/m"aj (3} X (4

ConsBituents of Concern Groundwater Cone. [man} Residential Residential Residential Residential
Benzenc* 3.7E1 3.2E+2 1.2E-3 41E1 4.7E-4
Toluene B.7E-1 2.9E+2 2.9E-3 8.6E-1 2.8E-3
Ethylbenzene 20E-1 2.7E+2 7.5E-4 9.6E-1 7.2E-4
Xylene (mixed isomers) €.0E-1 3.1E+2 1.9E-3 9.6E-1 1.8E-3
Methyl t-Butyl ether 1.0E-1 2.0E+3 3.6E-5 9.6E-1 A4E-5
TPH - Arom >C08-C10 8A4E+() 1.4E+2 4.5E-2 9.6E-1 4.3E-2

NOTE: AT = Averaging time {days! EF = Exposure frequency (da ED = Exposurg duration (yr} NAF = Natural attenuation factor POE = Point of axposure !
Site Nama: Formar Chevion 88 No. 9-0019 Date Comnpleted: 6-May-02

Site Location: 210 Grand Ave. Qakland, CA Job 10: DG900193.3C01
Completed By: J. Douglas _




RBCA Taal Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

J0F3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

|INDOOR AIR EXPOSURE PATHWAYS

TOTAL PATHWAY EXPOBURE {mg/m*3)
(5um aversge axpsosures concervirations

from soll snd groundwater rouviss.)
Constituents of Concern Rasidential
Benzeng* 1.1E-3
Tolueng 5.3E-3
Ethylbenzene 1.3E-3
Xylene (mixed isomers) 4.7E-3
Methyl t-Butyl ether 3.5E-5
TPH - Arom >C08-C10 5.8E-2

{

Stte Name: Former Chevron SS No, 8-0019
Site Location: 210 Grand Ave. Oakland, CA
Completed By: J. Douglas

Dete Completed: 6-May-02
Job ID: D@ES0019G.3C01




RBCA Touol Kit for Chamical Releases, Version 1.3a

RBCA SITE ASSESSMENT

3 OF 10
TIER 2 PATHWAY RISK CALCULATION
[WDOOR AIR EXPOSURE PATHWAYS SR B (CHECKED JF PATHWAYS ARE ACTIVE) _ 1
CARCINGGENIC RISK
{1} EPA (2) Total Carcinogenic (3} Inhalation {4) Individual COC
Carcinogenic Exposure {mg/m*a) Untt Risk Factor Risk ) x {3 x 1000
Consthuenis of Concern ClegsHication Regidential {ugim"3)*-1 Residential
Benzeng* A 1.1E-3 8.3E-6 9.0E-6
Toluene D
Ethylbenzene D
Xylene {mixed isomers) D
Methyl t-Butyl ether -
TPH - Arom >C08-C10 D
Total Pathway Carcinogenic Risk = | 9.0E-6 {
Site Name: Former Chevron S8 No. 9-0018 Date Completed: 6-May-02
Site Location: 210 Grand Ave. Qaldand, CA Job 1D: DGIO0T9G.3C01

Gaompleted By: J, Douglas




RBGCA Tool Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

4 OF 10
TIER 2 PATHWAY RISK CALCULATION
[mnoon AIR EXPOSURE PATHWAYS L M (CHECKED IF PATHWAYS ARE ACTIVE)} I
TOXIC EFFECTS
{8) Total Towcant (6} Inhalation {7} Individual COC
Exposura (mg/m*3) Reference Concentration Hazard Quotlent () / (&)
Constituants of Concern Residential {mgim"3) Residential
Benzene* 2.5E-3 6.0E-3 4. 2E-1
Tolusne ) 5.3E-3 4.0E-1 ‘ 1.3E-2
Ethylbenzene 1.3E-3 1.0E+Q 1.3E-3
Xyleng (mixed isomers} 4.7E3 7.0E40 6.7E-4
Methyl t-Butyl ether J.5E-5 3.0E+D 1.2E-5
TPH - Arom >C08-C10 5.6E-2 2.0E-1 . 2.8E-1
Total Pathway Hazard Index = | 7.2E-1 |
Shte Name: Former Chavron SS No. 9-0010 Date Completed: 6-May-02
Site Location: 210 Grand Ave. Oakland, CA Job 1D: DGIC019G.3C01

Completed By: J. Douglas




RBGCA Tool Kit for Chemical Releases, Verslon 1.3a

RBCA SITE ASSESSMENT

Sita Name: Former Chavron S8 No. 80018 Site Location: 210 Grand Ave. Oakland, C. Completed By: J. Douglas Date Completed: 6-May-02 {0OF1?
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

[soi. EXPOSURE PATHWAY _ M (CHECKED IF PATHWAY 15 ACTIVE] 1
SURFACE SOILS OR SEDIMENTS; ' '

ON-SITE INGESTION AND 1) Source/Exposure Madium 2) Exposure Multiplier 3) Average Dally Intake Rate

DERMAL CONTACT F3 SAXM: EFXED/BWRA ay) {mg/kg/day) (1) 3}
Constituents of Concern Surface Soll Conc. (mg/kg) Residential Canstruction Worker Raesidential Construction Worker
Benzene* 24E+0 1.8E-5 4.2E-5

Toluene 8.5E+0 41E-5 3.5E-4

Ethylbenzene 5.1E40 4.1E-5 2.1E-4

Xylena {mixed isomers) 1.9E+1 41E-5 7.7E-4

Methyl t-Butyl sther 1.3E-3 41E-5 51E-8

TPH - Arom >C08-C10 2.3E+2 4.1E-5 9.6E-3

NOTE: RAF = Retative absorption factor () AT = Averaging time (days} ED = Exposure duration (yrs) IR = Soff Ingestion rate (my/day)
M = Adherence factor 2) BW = Body weight (kg) EF = Exposure frequencay (days/yr) SA = Skin exposura area (cm"2/day)

Date Completed: 8-May-02
Job ID: DGOCO19G.ACO1

Site Name: Former Chevron S5 No. 8-0019
Site Locatfon: 210 Grand Ave. Ogkland, CA
Complated By: J. Douglas




RBCA Tool Kit for Chemical Relsases, Version 1.3a

ABCA SITE ASSESSMENT

5 OF 10
TIER 2 PATHWAY RISK CALCULATION
[sOIL EXPOSURE PATHWAY - L L .- Ui MO (CHECKED IF PATHWAY IS ACTIVE] ]
CARCINOGENIC RISK :
(1) EPA (2) Total Carcinogenic Intake Rate imgkg/day) () Slope Factor {4) Individual COC Risk
Carcinogenic via ingestion via Darmal Conlact {¢) via fngostion {d) via Darmel Contact | (mgg/day)*-1 (eajx(An) + (Phix(3b)  {2c)x(3m) + (2dixiat)
Classification ) {a) Oral {b) Dermal Construction
Constituents of Congern Residential Construction Worker Residential Worker
Benzene* A 14E-6 4.1E-5 1.0E-1 J.0E-2 1.4E-6
Toluene D
Ethyibenzene D
Xylene (mixed isomers) D
Methy! t-Bulyl ether -
TPH - Arom >C08-C10 D
* No dermal slope fastor available--oral slops factor uged,
Tolal Pathway Carcinogenic Risk = | 14E-6 | i
Site Name; Former Chevron §8 No, 9-0018 Date Completed: 8-May-02
Site Location: 210 Qrand Ave. Oaldand, CA . Job ID: DGES0O18G.ICH

Completed By: J. Douglas




RBCA Toal Kit for Chamical Releases, Version 1.3a

RBCA SITE ASSESSMENT

& OF 10
TIER 2 PATHWAY RISK CALCULATION
|sol. ExPoSURE PATHWAY . L T . . {(CHECKED IF PATHWAY IS ACTIVE) L ‘ |
TOXIC EFFECTS
{B) Total Toxicant Intake Rate (mg/kg/day) {6) Oral {7} Individua! COC Hazard Quotient
{a) via Ingeatian (b} via Dermal Contact (¢) via Ingestion () via Dermal Contact Relerance Dese (mgikg-day) (Sayitea) + (5b)/{Eb} (50)/{6a) + (5d)/(Bb}
(a} Oral {b) Darmal Construction
Constituents of Concern Residential Construction Worker Resldential Worker
Benzeng* 3.3E-6 9.5E-5 3.0E-3 3.0E-3* 3.3E-2
Toluene 1.2E-5 3.4E-4 2.0E-1 1.6E-1 2.2E-3
Ethyibenzene 7.0E-6 2.0E-4 1.0E-1 9.7E-2 2.2E-3
Xylene {mixed isomers} 2.6E-5 7.5E-4 2.0E+0 1.8E+0 4,2E-4
Methyl {-Butyl sther 1.7E-9 5.0E-8 1.0E-2 8.0E-3 BA4E-§
TPH - Arom >C08-C10 3.2E4 83E-3 4.0E-2 4 0E-2* 2.4E-1
* No dermnal referance dose avalable—oral reference dose used.
Total Pathway Hazard Index= |  28E1 | = |
Sie Name: Former Chevron 38 No. 9-0019 Date Completed. 6-May-02

Job ID: DGL0014G.3C01

Site Location; 210 Grand Ave. Oakland, CA
Completed By: J. Douglas




RBGA Too! iit for Chencal Relensss, Verslon 1.3a

RBCA SITE ASSESSMENT

Sita Name: Former Chavran S8 No. 9-0019 Completed By: J. Douplas Job iD: DGEEOO19G.3C01
Sita Louation: 210 Grand Ave. Oakland, GA Date Gompiated: B-May-02 10F 1
Target Fisk {Class A & B} 1.0E-6
SOIL (5 - 7 ft) SS5TL VALUES : Target Alsk {Class €] 1.0E.5 Groundwater DAF Option:
) Targel Mazard Guotlant 1.0E40
SETL Rasulls For te Pat % K .
| f‘::' Leaching la em;:a:;m X | Eli:a n\;m? X :ﬂ vmmw.g‘ig:; % | . Surtace Sol lnh-l-ﬂu‘:. o Hequirea GAF
Aspresentstive On-sita Off-s¥e 1 Cli-site 2 On-akte On-sis o Of-ake Oft-sha 2 On-shs (0 §) BSTL Excasded 7 .
CONSTITUENTS OF CONCERN Concentrallon 0N ) on on m_ [ Only W-yes
cAENo.  |Nama {mahgd Nona Hone None Fesidential Fosdwtal | CoPnicton Hore " Now Resdersal | COTEREn | g | merryes left
71-43-2 Benzene* 24E+0 NA NA NA 4.7E+0 4.0E+2 MA NA NA 1.8E+1 NA 4.7E+0 £ <1
108-88-3 |Toksana 8.5E+0 NA NA NA 1.4E+3 >7.0E+3 MNA NA NA 3.9E+3 NA 1.4E+3 [ <1
100-41-4 |Ethythenzene SAE+0 NA NA NA »8.9E+2 >8.2E+3 NA NA NA& 24E+3 NA 2.4E+3 (W] <1
1330-20-7 ]Xylene {mixed isomers) 1.8EH41 NA NA NA »4.8E+3 »4.8E+3 NA NA NA 4.5E+4 NA 4.5E+4 [} <1
1634-04-4 |Mathyl t-Butyl ether 1.9E-3 NA NA MNA 1,1E+44 »6.1E+4 NA NA MA 2.0E+2 NA 2.0E+2 a <1
0000 |TPH - Arom >C08-C10 2.3E+2 NA NA NA 3.7E+3 »>1.0E+4 NA NA NA, 9,7E+2 NA 9.7E+2 [n] <1
|_* = Chemical with user-spacitied data

"»" Indicates fiok-based targel concentration greater than constituant residual saturation value. NA = Nol applicable, NG = Not calculated,




RECA Tool Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT I

Site Name: Former Chevron SS No. 9-0019 Completad By: J. Douglas Job ID; DE90019G.3CH
Site Lacalion: 210 Grand Ave. Oakland, CA Date Complsted: 6-May-02 10F1

Tarpat Risk (Clags A & B) 1.0E-5

GROUNDWATER SSTL VALUES Target Alak (Class &) 1.05-5 Grounuwater DAF Option:
Target Hazard GQuotlent 1.0E+0
S9TL Results For Completa Exposure Pathways {"X" H Completa) —_—
[ o, X[ Gt Tx] il T e | o [ oo
Rapresanistive On-site Off-aite 1 Qfi-shte 2 On-site Qn-gite Oft-ghte Off-atte 2 SSTL Exceeded ?
CONSTITUENTS OF CONCERN Congentration (o fi {of) (ofy {0 1t} o (L) on Only if "yos™
CAS No. Name tmg/t) Nane None None Residenttal Feaidontial None Nane (mg/) " jl yas left
71-43-2 Benzene* 3.7E-1 NA NA NA 9,4E-1 1.7E+2 NA NA 9.4E-1 O <1
108-88-3 Toluene 8.7E-1 NA NA NA 1.2E+2 >5.2E+2 NA NA 1.2E+2 g <1
100-41-4 _ |Ethylbenzene 2.0E-1 NA NA NA >1.7E+2 >1.7E42 NA NA >1.7E+2 {m] NA
1330-20-7  |Xylene (mixed lsomers) 6.0E-1 MNA NA NA >2.0E+2 >2.0E+2 NA NA . >2.0E+2 (| NA
1634-04-4  |Methyl t-Butyl ether 1.0E41 NA NA NA 9.0E+3 »4 BE+4 NA NA 0,0E+3 ] <1
0-00-0 TPH - Arom >C08-C10 B.4E+0 NA NA NA 2.9E+1 >6.5E+1 NA NA 2.9E+1 J <1
|_* = Chemical with user-spacified data

*»* Indicates risk-based target concentration greater than constiluent solubility value. NA = Not applicable. NC = Not calculated.




ABCA Tool Kit for Chemical Releasas, Version 1.3a

RBCA SITE ASSESSMENT TPH Criteria SSTI. Worksheet
Site Name: Former Chavron SS No. 9-0049 Completad By: J. Dougles Job ID; DG20019G.3C01
Site Location: 210 Grand Ave, Qakiand, CA Date Complated: 6-May-02 10F1
CALCULATION OF SSTL VALUES FOR TPH

Mags Fractions " Representative Concentrations Caiculated Concentration Limits Appiicable SSTL Values
Residual Soil Sclls
CONSTITUENTS OF CONCERN Soll Groundwater Soll Groundwater Concentration Solubility 5-71) Groundwater
CAS No. IName w) ) (ma/kg) (mafL) {ma/kg) {ma/L) {mafkg) (mg/L}
0-00-0 | TEH - Arom >C08-C10 {.DE+0 1.0E+0 2.3E+2 6.4E+0 1.0E+4 8.5E+1 9.7e+2 2.9E+1
* = Chernical with user-specified data
Totsil  10Ex0 | 10E:0 2.9E+2 | §.4E+0 | Total TPH SSTL value| 9.7E+2 | 2.9E+1 |

">" indicates risk-based target concentration greater than constituent residual saturation valus,  NC = Not calgulated.




RBCA Tool Kit for Chemical Releases, Varsion 1,3a

RBCA SITE ASSESSMENT Cumulative Risk Worksheet
Site Name: Former Chevron S8 No. 9-0019 Completed By: J. Douglas Job ID: DGSD019G.3C01
Site Location: 210 Grand Ave. Dakland, CA Date Completed: 8-May-02 1OF3

CUMULATIVE RISK WORKSHEET

CONSTITUENTS OF CONCERN Represantative Concentration Proposed CHF Resultant Target Concentration
Soll Groundwater Soil Groundwater

CAS No. Name {mg/kq) {mayl) Soll GwW (mg/kg) (mg/L)
71-43-2 Benzeng* 2.4E+0 3.7E1 : ) 2.4E+40 3.7E-1
108-88-3 Toluene 8.5E+40 B.7E-1 - 8.5E+0 8.7E-1
100-41-4 Ethylbenzene 5.1E+0 2.0E-1 ) : 5.1E+0 2.0E-1
1330-20-7 | Xylene (mixed isomers) 1.9E+1 8.0E-1 , 1.9E+1 6.0E-1
1634-04-4  |Methyl t-Butyl ether 1.3E-3 1.0E-1 L ‘ 1.3E-3 1.0E-1
0-00-0 TPH - Arom >C08-C10 2.3E+2 6.4E+0 : : 2.3E+2 6.4E4+0

Cumulative Values:




FRBCA Tool Kit for Chomical Releases, Version 1.3a

RBCA SITE ASSESSMENT Cumuiative Risk Worksheet
Site Name: Former Chevron S5 No. 9-0019 Site Name: Former Chevron S8 No. 9-0019 Completed By: J. Douglas Job ID; DG20019G.3C01
Site Location: 210 Grand Ave. Oakland, GA Site Lecation: 210 Grand Ave. Oaldand, GA _Date Completed: 6-May-02 20F3
Cumulativa Target Alsk: 1.0E-5 Target Hazard index: 1.0E+0
CUMULATIVE RISK WORKSHEET
ON-SITE RECEPTORS
Dutdoor Alr Exposure: Indoor Alr Exposure: Soil Exposure: Groundwater Exposure:
Residential Residential Residential None
Targe! Risk: Target HQ: Target Risk: Target HQ: Target Risk: Target HQY: Target Risk: Target HQ:
CONSTITUENTS OF CONCERN 1.0E-6/1.0E-§ 1.0E40 1.0E-5/ 1.0E-5 1.0E+0 1.0E-5 { 1.0E-5 1.0E+0 1.0E-5/1.0E-6 1.0E40
Carcinogenic Hazard Carcinogenic Hazard Carcinogenic Hazard Carcinogenic Hazard
CAS No. Wame Aisk Quatient Risk Cuotient Risk Quotient Risk Quotent
71-43-2 Benzene* B.3E-8 3.9E-3 9.0E-B8 4.2E-1 1.4E-6 3.3E-2
108-88-3 Toluene 1.9E-4 1.3E-2 2.2E-3
100-41-4 Ethylbenzene 4.0E-5 1.3E3 2.2E-3
1330-20-7 |Xviene {mixed isomers) 2.1E-5 6.7E-4 4.2E-4
1634-04-4 Methyl t-Butyl sther 7.2E-7 1.2E-5 6.4E-6
0-00-0 TPH - Arom >C08-C10 9.3E-3 2.8E-1 2.4E-1
Cumulstive Velues: [ 8.3E-8 | 14E2 | 9.0E6 | 7.2E- [ 746 | 2.881 | O.0E+0 | 0.0E+0 |

® indicates risk lsvel exceeding target risk




RBCA SITE ASSESSMENT

Site Name: Former Chevron SS No. 8-0019

RBCA Tool Kit for Chemical Relenses, Version 1.3a

Site Mame: Former Chavron SS No. 9-001%

Cumulative Risk Worksheet

Completed By: J. Douglas Job ID: DGOO019G.3C01

She Location: 210 Grand Ave, Oskland, CA Site Location: 210 Grand Ave. Oakiang, CA Date Completad: 6-May-02 JOF3
Cumulative Target Risk: 1.0E-5 Target Hazard Index: 1.0E+0
CUMULATIVE RISK WORKSHEET
OFF-SITE RECEPTORS
Outdoor Alr Exposure: Groundwater Exposure:
None None None None

Target Risk: Target HQ: Target Risk: Target HQ: Target Risk: Target HQ: Targst Risk: Target HQ:
CONSTITUENTS OF CONCERN 1.0E-6/ 1.0E-5 1.0E+0 1.0E-5 / 1,0E-5 1.0E+0 1,08-5/1.0E-§ 1.0E+0 1,0E-5 / 1.0E-5 1.0E+0

Carcinogenic Hazard Carcinogenic Hazard Carcinogenic Hazard Carcinogenic Hazard
CAS No. Nama Risk Quotlant Rigk Quotient Risk Quotlent Risk Quotfent
71-43-2 Benzene*
108-88-3 Toluene
100-41-4 Ethylbenzene
1330-20-7 _ [Xylene (mixed isomers)
1634-04-4 Methy! t-Butyl ether
0-00-0 TPH - Arom >C08-C10

Cumulative Valuss: | 0.0E+0 | 0.0E+@ ] O.0E+0 ] O0.0E+0 ] O.0E+0 | O.OE+0 | O.0E+0 | O0.0E+0

& [ndicates risk fevel excaeding target risk




