::‘,_ T

BDM International, Inc.
415 West Wall

Suite 1818

Midland, TX 79701
{915} 682-0008

BDM/MID-DTL-EV07-98

February 10, 1998

&

]

Ms. Mudhulla Logan c
Case Coordinator "o
Alameda County Environmental Health Department o
1131 Harbor Bay Parkway, 2* Floor 4
™3

g

Alameda, CA 94502
(510) 567-6764 Office / (510) 337-9335 Fax

RE: RESPONSE TO QUESTIONS IN REGARD TO THE RISK ASSESSMENT PERFORMED
+ FOR THE ULTRAMAR, INC., BEACON GAS STATION NO. 604, 1619 WEST FIRST
STREET, LIVERMORE, CA.

Dear Ms. Logan:

During a telephone conversation on January 27, 1998, you requested a response to several questions
concerning the above mentioned site. The following is the list of questions, as understood by BDM, and the

responses provided by Mr. Leon Crain and myself.
1. What is the zoning classification for the Beacon Gas Station No. 604?

The zoning for the Beacon Gas Station No. 604 property is classified as “Outer Core Area” (OCA). On
the basis on a dxscussmn with personnel from the City of Livermore Planning Department, the OCA
designation is asspemescial zeme classification supportive of_‘__tEﬂntown comimigrcial businesses.

2. How was the groundwater concentrations for the chemicals of concerned calculated for
application to the risk evaluation? Use an average value for all of the monitoring wells (in the
hydrocarbon plume), the concentrations for each well should be first averaged over the four

most recent quarterly sampling events.

' The source area dissolved hydrocarbon concentrations-i groundwater used for the risk assessmemnt were
taken from the most recent sampling event forl MW-2 , toluene) and MW-6 (ethylbenzcne
xylenes). It is the opinion of BDM that any calculation of hydrocarbon concentration using historic data
would not accurately reflect the current conditions due to the success of the groundwater remediation

operation.
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At your request I have recalculated the source area dissolved hydrocarbon concentration by averaging the |
last four sampling events from each monitoring well and then averaging all for the monitoring wells within |
the hydrocarbon impact plume (defined by EPA MCL of benzene). The results of this calculation are|
provaded on Table 1.

Table 1
CHEMICALS OF CONCERN
Source Area Concentrations

Hydrocarbon Surface Soil Subsurface Soil Groundwater
Constituents (mg/kg) (mg/ke) (mg/L)
Aromatic Volatiles (8020)

Benzene NA 20.9 L 2.16 [

Toluene NA 160 105

Ethylbenzene NA 110 0.55

Kylenes NA 700 2.86

NA No surface sail samples recovered,
Subsurface concentretions based on sample Fesovered from former gasckne tankhold al 19 fest BGS and remediation sysiem instaliation.
Groundwater concantrations base on March 1997 samples recovered from MW.-2 and MW-8.

3. Why wasn’t the “current indoor inhalation of VOC’s” exposure route evaluated-for the
residential dwelling located 2,700 feet down gradient from the site?

Two current residential receptor pathways were used in the risk evaluation. A resident l@fﬂéﬂ %64 HiCa
down gradient was used to evaluate the “ingestion of groundwater” and “dermal contact” (while showering)

pathways because a water well which may be partially completed in the impacted zone is present at that

location. The risk assessment does not take into account exposure to vapors from the groundwater due to

water use such as residential ingestion and showering. An assumption is made that the chemical intake

calculated for ingestion and dermal contact pathway is conservative enough to take into account any

additional risk due to inhalation of vapors during these activities.

A resident locataLliO feet down gradient was used to evaluate the “indoor inhalation of vapors from tha
groundwater” pathway, because it is the nearest current down gradient resident relative to the source area.
For this reason chemical intake from indoor inhalation of vapors are greater (more conservative) than the
chemical intake from indoor inhalation of vapors at the resident located 2,700 feet from the source arca.

4. Why wasn’t the “current indoor inhalation of VOC’s” exposure ronte evaluated for the on-
site commercial building (Beacon Gas Station building)?

The “current indoor inhalation of VOC’s” exposure route for the Beacon Gas Station building was not
evaluated because it is up gradient from the source area (as is the nearest residential dwelling to the south
of the source area). Based on the laboratory results from MW-1 it is believed that the groundwater plume
does not extend below the building.
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5. What is the average depth to groundwater and the average gradient at the site?

The average depth to groundwater fluctuates seasonally from approximately 33 feet near the end of the
summer to approximately 22 in the early spring. The groundwater gradient, however, remains fairly
consistent at 0.006 to 0.013 feet per foot to the north-northwest.

6. What default values were used in the risk assessment calculations?

The default values used to calculate the exposure point concentrations from the equations provided in
Section 3.0 of the Risk Assessment portion of the report are found on Table 4 (Page 12 and 13). They are
also provided with the spreadsheets in Appendix B (see attachments).

The exposure parameter default values used to calculate the exposure risk from the equations provided in

Section 4.0 of the Risk Assessment portion of the report are found on Table 6(a) and 6(b) (Page 16 and
17). They are also provided with the spreadsheets in Appendix C (see attachments).

7. Re-evaluate risk using different source area dissolved hydrocarbon concentrations (question
No. 2) and the California slope factors for benzene (EPA values x 0.29).

The risk assessment re-calculation utilizes the following critical toxicity values. These values are lower
than the critical toxicity values used in the original evaluation:

Critical Toxicity Values used in the Quantitative Risk Evaluation

| Chemicals | Benzene |  Toluene | Ethylbenzene |  Xylenes
Reference
Dose
RfD, - 0.20 0.10 2.0
RfD; 0.0017 0.40 1.0 0.086
RfDy - 0.16 0.097 1.84
Slope Factor
SF, 0.0084 - -- --
SF; 0.0084 -- -- -
SF, 0.0087 = - -

Appendjx A includes the RBCA tool kit spreadsheets that were used to calculate only the down gradient
_ in hvdmcarbun congentrations for the off-site exposure pathways that requxre fate and transport
modeling (Domenico). Df‘r {= ) J"*’“‘ruﬁr ‘. {,r,,.‘—
}
Appendix B includes the spreadsheets that calculate the surface vapor concenn'atlons from the soil and
gromidwater at the source area and at all potential down gradient exposure points. imts. The results of these
calculations are provided on Table 5. a._\.fﬂ "*%6"'! i ﬁ\ —

Appendix C includes the spreadsheets that calculate the chemical intake from ingestion and dermal contact
using the exposure point concentrations from the source area and down gradient from the source area
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(determined by the Domenico model). It also calculates the chemical intake from vapors determined m
Appendix B and applies the critical toxicity values to calculate carcinogenic and non-carcinogenic risk.

The results of the risk assessment re-evaluation have been provided on Table 8(a) and 8(b). These results
should be compared to the original evaluation on pages 19 and 20 of risk assessment report. Generally, the
carcinogenic risks to current and future receptors is lower and the non-carcinogenic risks are shghtly
higher. The maximum hazard quotient calculated at the site (22.8) and the maximum carcinogen risk
(7.65x107®) is associated with a potential future commercial receptor (enclosed-space). Site-specific Target
Levels (SSTL) for the chemicals responsible for these values have been calculated and provided in
Appendix C-4. On the basis of these results, it is believed that the recommendations provided in the
original report remain valid.

Please fecl free to call me if you have any further questions concerning this assessment or other activities
performed at the site.

Sincerely,
BDM International, Inc.
Environmental Services Unit

[ 407 Fmeln

Dale T. Littlgjohn, CAPM
A Senior Geologist, Director

Attachments: Table 5, Table 8, Appendix A, Appendix B, and Appendix C
cc: Mr. Leon Crain, Project Manager, BDM (SM-ALC/ERM), 5050 Dudley Blvd., Suite 3, Building

259E, McCleltan AFB, CA 95652-1389, (916) 643-0830, ext. 410 - Office, (916) 643-0827 - Fax

Mr. Terry Fox, Senior Project Manager, Ultramar, Inc., 525 West 3rd Street, Hanford, CA
93230, (209) 583-3345 - Office, (209) 583-3282 - Fax

DAULTRAMAR\RESPOND! .2OC
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N
v ! r
W EXPOSURE POINT CONCENTRATIONS (/
= Natural Attenuation with No Biodegradation ]\
Subsurface Soil (source arga) N,
Maximum Volitalizeito Air N
Concentration Ambient Enclosed (R) Enclosed (C)
Compounds (mg/kg) {m!fms} {mg‘_m’) {mg‘m’}
—
Aromatic Volatiles \iy 4 | <l
Benzene 2.09E+01 5.98E-04 NA 1.17E-01
Toluene 1.60E+02 2.39E-03 NA 6.21E-01
Ethylbenzene 1.10E+02 8.08E-04 NA 1.08E-01
Total Xylenes 7.00E+02 1.16E-02 NA 3.2RE+00
Groundwater (source area)
Maximum Volitalize to Air
Concentration Ambient Enclosed (R) Enclosed (C)
Compounds (mg/L) (mg/m’) (mg/m’) (mg/m’)
Aromatic Volatiles
Benzene 2.16E+00 1.65E-05 NA 1.33E-02
Toluene 1.G5E+00 7.77E-06 NA 6.43E-03
Ethylbenzene 5.50E-01 3.67E-06 NA 3.04E-03
Total Xylenes 2.86E+00 2.02E-05 NA 1.69E-02
W |
Groundwater (120 feet down-gradient)-/ Ton
Maximum Volitalize to Air
Concentration Ambient Enclosed (R) Enclosed (C)
JCompmmds (mg/L) (ng/m*) (mg/m") f (mg;‘m’)
Aromatic Volatiles
Benzeng 1.20E+00 NA NA 7.42E-03
Toluene 5.90E-01 NA NA 3.61E-03
Ethylbenzene 3.10E-01 NA NA 1.71E-03
IIL Total Xylenes 1.60E+00 NA NA 9 43E-03
!'\L-‘L v T \\\‘
{ o 2l
’kﬁ.' N |
N\



Table 5

EXPOSURE POINT CONCENTRATIONS
Natural Attenuation with No Biodegradation

Groundwater (1800 feet down-gradient)
Maximum “Volitalize to Air
Concentration Ambient Enclosed (R) Enclosed (C)
Compounds (mg/L) (mg/m’) (mg/m’) (mg/mr’)
Aromatic Volatiles
Benzene 9.90E-03 NA 1.51E-04 NA
Toluene 4 30E-03 NA 7.24E-05 NA
Ethylbenzene 2.50E-03 NA 3.40E-05 NA
Total Xylenes 1.30E-02 NA 1.89E-04 NA
Groundwater (2500 feet down-gradient)
Maximum Volitalize to Air
Concentration Ambient Enclosed (R) Enclosed (C)
Compounds (mg/L) (mg/m’) (mg/m’) (mg/m’)
Aromatic Volatiles
Benzene 5.10E-03 NA 7.77E-05 NA
Toluene 2.50E-03 NA 3.77E-05 NA
Ethylbenzene 1.30E-03 -NA 1.77E-05 NA
Total Xylenes 6.80E-03 NA 9.88E-05 NA
Groundwater (2700 feet down-gradient)
Maximum Volitalize to Air
Concentration Ambient Enclosed (R) Enclosed (C)
Compounds (mg/L) (mg/m’) (n'_lglins) (mg/m’)
Aromatic Volatiles
Benzene 440E-03 v NA 6.70E~05 NA
Toluene 2.10E-03 NA 3.17E-05 NA
Ethylbenzene 1.10E-03 NA 1.50E-05 NA
Total Xylenes 5.80E-03 NA 8.43E-05 NA

Page 2 of 2
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Table 8(a)

@,‘Qumulaﬁve Pathway Risk (No Biodegradation)

<) P L Acceptable Limits = 1.0 Hazard Quotient / 1x(10)-6 "Class A" Carcinogen Risk
Human Receptors Commercial Receptor Construction Worker Receptor Residential Receptor
On-site On-gite On-site
Hazard Carcinogen Hazard ' Carcinogen Hazard Carcinogen
Exposure Pathways Quotient Risk Quotient Risk Quotient Risk
Z
Ingestion from Groundwater, “< NA NA NA NA NA NA
Subsurface Soil. and/or Surface Water
Inhalation of Vapors (Ambient) 9.85E-02 3.61E-07 NA NA NA NA
from Groundwater and/or Subsurface Soil
 |Dermal Contact with Groundwater f NA NA NA NA NA NA
Subsurface Soil, and/or Surface Water
Total Receptor Risk - ) 9.85E-02 3.61E-07 NA NA NA NA
St PSR T N e o
Human Receptors Commercial Receptor Construction Werker Receptor Residential Receptor
Off-site (120" Off-site Off-site (1800-2700")
Hazard Carcinogen Hazard Carcinogen Hazard Carcinogen
Exposure Pathways Quotient Risk Quotient Risk Quotient Risk
Ingestion from Groundwater, NA NA NA NA 6.68E-04 4 34E-07
Subsurface Soil, and/or Surface Water
Inhalation of Vapors (Enclosed-space) T 8.78E-01 4.36E-06 NA NA 1.87E-02 1.12E-07
from Groundwater and/or Subsurface Soil .7}V o
Dermal Contact with Groundwater = NA NA NA NA 5.91E-04 9.43E-08
Subsurface Soil, andfor Surface Water e PR
Total Receptor Risk 8.78E-01 436E06 / NA NA 2.00E-02 ( 640E-07




- Table 8(b)

.
@?Cumﬂhﬁn Pathway Risk (No Biodegradation)
; Acceptable s = 1.0 Hazard Quotient / 1x(10)-4 "Class A" Carcinogen Risk

Human Receptory Commervcial Receptor Construction Worker Receptor Residential Receptor
i On-site On-site On-site
; Hazard Carcinogen Hazard Carcinogen Hazard Carcinogen
Exposure Pathways Quotient Risk Quotient Risk Quotient Risk
f
Tngestion from Groundwater, 1.19E-01 6.34E-03 NA NA NA NA
Subsurface Soil, and/or Surface Water
Inhalation of Vapors (Erelosed-space) 228E+01 | 7.65E-05 NA NA NA NA
from Ground and/oy Subsurface Soil ' '
Dermal Contact wifliFGroundwater NA NA NA NA NA NA
Subsurface Soi, and/or Surface Water N, S o
Total Receptor Risk - % 2.29E+01 140854 NA NA NA NA
T W, pasedd SvL oS E (ene ho IS
Human Receptors Commercial Receptor Construction Worker Receptor Residential Receptor '
Off-site Off-site Off-site (25007
Hazard Carcinogen Hazard Carcinogen Hazard Carcinogen
Exposure Pathways Quotient Risk Quetient Risk Quotient Risk
Ingestion from Groundwater, NA NA NA NA 3.72E-04 7.09E-08
Subsurface Soil, and/or Surface Water
Inhalation of Vapors (Enclosed-space) NA NA NA NA NA NA
from Groundwater and/or Subsurface Soil ",
Dermal Contact with Groundwater NA NA NA NA 3.78E-04 5.64E-08
Subsurface Soil, and/or Surface Water - : '
Total Receptor Risk NA NA NA NA 7.50E-04 1.27E-07
Bold - Cumulative Values Exceed Acceptable Levels - \ultramaritramar. x/s
i 7% [im 2 WA s '_() /!




APPENDIX A
RBCA Tool Kit Qutput Tables
(used for fate & transport values only)




Run #1 - 120 feet from source area




RBCA TIER 1/TIER 2 EVALUATION

Output Table 1

Sita Mama: Beacon Station No, 604 Job identification: BS804-120 Software; GSI RBCA Spraadsheat
Site Location: Livermoore, CA Date Completed:  1/26/68 Version; v1.0
Completed By:  Dale Litttajohn
HOTE: values which differ from Tiar 1 default values are shown in bold ltatics and underlined.
DEFAULT PARAMETERS
Exposure Residential Commaercialindustrial Surface Commercialindustrial
Parameter Definition {Units) Adult {1-8yrs) {1-16 yre} Chronic Constretn Parameters  Definition (Units) Residentlal Chronic Construction
ATe Avaraging time for carcinogens (yr) 70 t Exposure duration (yr) 30 2% 1
ATn Averaging tima for non-carcinogens {yr} 30 ] 18 25 1 A Contaminated soil araa (cm”2) L0EH8 LOE+08
BW Body Waight () 70 16 35 T0 w Length of affected soil paraliel bo wind {cm) LogHas 1.0E+03
ED Exposure Duration (yr) 30 ] i8 % 1 Wogw Length of affected soit parallel to groundwater (¢ 10503
EF Exposure Frequency (days/yr) 350 250 180 Liair Ambient air velocity in mixing zone {crmvs) 2.3E+02
EF.Darm Expocaure Frequency for dermal exposure 350 280 deita Air mixdng zone height (om) 2.0E+02
iRgw Ingestion Rate of Water (day} 2 1 Lss Definltion of surficial solls {cm) 1B
iRs Ingestion Rate of Soil {mg/day) 100 200 50 100 P Particulate areal amission rate (glom*2fs) 22210
IRadj Adjusted soil ing. rate (mg-yrkg+d) 1.1E+02 945+
IRa.in Inhalation rate indoor (m"3/day) 15 20 Groundwater Definition {Units) Yalue
IRa.out Inhalation rate outdoor (m*3/day) 20 20 10 detta.gw Groundwater mixing zone dapth (cm) 2.0e+02
BA Skin surfaca arsa (demal) {em*2) A.268403 2.0E+03 32E+03 32E+03 | Groundwater infiltration rate (cmiyr) 306+01
Shadj Adjusted darmal area (cmA2-yrkg) 1.6E+03 1.3E+03 Ugw Groundwater Darcy velocity (cm/yr) 216402
M Soil to Skin adherence factor o8 Ugwir Groundwater Transport velocity (crmiyr) S.1E40?
AAFs Age adjustment on soil ingestion FALSE FALSE Ks Saturated Hydraulic Conductivity{crm/s) 7.5E-04
AAFd Age adjustrment on skin suface area FALSE FALSE prad Groundwater Gradient (smicm) 13602
tox Use EPA tox data for air (or PEL based) TRUE Bw Width of groundwader source zone [crn) 37E+03
gwMCL? Use MCL a5 oxp lirnit in groundwaber? FALSE 4 Degth of groundwatar source Zons (crm) B8.1E+02
BC Biodegradation Capacity {mg/L}
BIO? Is Bioattenuation Considered FALSE
phl.efl Effective Porosity in Water-Bearing Unit 3.8E-M
foc.sat Fraction organic carbon in water-bearing unit 10807
Matrix of Exposed Persons to Residantial Commercialfindustrial
Coimplete Exposure Pathways Chronic Constretn Sl Definition (Units) Value
Groundwater Pathways: ke Capillary zone thickness (cm) 5.0E+00
GW.i Groundwater Ingestion FALSE TRUE hv Vadose zone thickness (cm} Lagsg
GW.y Volatilization to Cutdoor Air FALSE FALSE rho Soil density (gfom™3) 1.7
GW.b Vapor inFusicn bo Buildings FALSE TRUE foe Fractich of organic carbon in vadose one 0
Soll Pathways phi Soll porosity in vadoss zons 038
Sy Volatiies from Subsurface Soils FALSE FALSE Lgw Depth to grouncwater (cm} .52
S5y Volatiles and Particuiate Inhalation FALSE FALSE FALSE Ls Depth to top of affected soil {om) LOEYZ
55d Direct Ingestion and Dermal Contact FALSE FALSE FALSE Laubs Thickness of affected subsurface scils (o) 185407
S Leaching to Groundwater from all Scils FALSE FALSE pH Seilgroundwater pH 85
S.b Intruslon to Bulldings - Subsuface Scils FALSE TRUE caplliary vadose foundation
phiw Volumetric water content D342 012 012
phi.a Volumetriz air content 0038 026 0.28
Bultding Definition {Units) Residential  Commarcial
Ly Building voluma/area ratlo (cm) Z.0EHD2 3.0E+02
Matrix of Recaptor Distanca Residential Commerciaiindustrial ER Building air axchange rate (a"-1) 14604 2.3E-D4
and Location on- or off-site Distance On-Site Distance On-Site Lerk Foundation crack thickness (cm) 1.5+
ata Foundation crack fraction ot
<1y Groundwater recaptor {crm) 3TE+I3 FALSE 3.7EM13 FALSE
5 Inhatation receptor {cm) FALSE FALSE
Dispersive Transport
Matrix of Paremeters _Definition {Untis) Residentinl Commercial
Target Risks Indlvidual Cumulative Groundwaier
an Lengitudinal dispersion coefficient (cm) A7E+02
TRab Target Risk (class A8B camcinogens) 1.0&-08 ay Transverse dispersion coufficlent (crm) 1.28+012
TRe Target Risk (class C camcinogens) 1.0E.05 az Vedtical dispersion cosfficient {cm) 1.8E+01
THQ Tanget Hezard Quctient 1.0E+00 vapor
opt Caiculation Option {1, 2, or 3) 2 dey Transverse dispersion coelficient (cm)
Tier RBCA Tier 2 dex Yertical dispersion coofficient (o)

€ Groundwater Sarvices, Inc. (GSI), 1995, All Rights Reserved.
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RBCA CHEMICAL DATABASE Physical Property Data

Vapor
Diftusion log {Koc) or Pressure
Molecular Coefficlents tog(Kd) Henry's Law Constant (€ 20 - 25 C) Solubility
Weight In air inwater (@ 20 -25C) (@20-25¢C) (mm Hg) (@20-25C)
CAS (g/imole)  (cm2is) (cm2/s) {I/kg) atm-m3) (unitess) Pure (mgfi) Pure ackd 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 5 930E02 A 1.10E-DB A 158 A 52803 2220E01 A 9.52E+HN 4 175EH03 A
100-41-4 Ethylbenzene A 1082 5 760E02 A BSOE-06 A 1.08 A T769E03 3.20E-01 A 1.00E+01 4 1.52E+02 5
108-88-3 Toluene A 924 5 850E-02 A 9.40E-06 A 213 A 625803 260E-01 A 3.00E+1 4 SASE+H2 29
1330-20-7 Xylene (mixed isomers) A 1082 5 7.20E-02 A BS0E06 A 238 A B9TE03 290E-01 A 700E+HO 4 1.98E+02 5
Site Name: Beacon Station No. Site Location: Livermoore, CA Completed By: Dale Littlejohn Date Completed: 1/20/1998

Software version; v 1.0 @ Groundwater Services, Inc. {GSI), 1885. All Rights Reserved.



RBCA SITE ASSESSMENT

Site Name: Beacon Station No. 604

Site Location: Livermoore, CA

Completed By: Dale Littlejohn

L

Tier 2 Worksheet 8.1

Date Completed: 1/25/1998

60OF&

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

ior WA, PATHWAY INTAKE (mpAo-dw)
1) Source Medium 2) NAFE Value (dim) 3) Exposure Medium 4) Expoaure Muttiplier 5) Average Lally Intake Rate [ ininke of sctive
Recaptor Growndwater: POE Cono. (gL} (DA | (REREDMEBWIAT (Lig-gay) {mg/g-day) sok Joacting & grocdiemter roces)
Groundwater Off-Site: /;:" \ Oft-Sie Off-Site Off-Site
Constituents of C. Cancantration (mplL) Commancial Commercial Commaercial [» lal C cial
Benzone 2.2E+0 1.8E+0 1.2E+0 3.56-3 43E3 43E-3 -]
Ethytbenzene 58E-1 1.8E+0 21EA1 9.8F-3- 30E3 | 3.0E3
Toluense 1.1E40 1.8E+0 5.8E-1 i 9.8E-3 5.8E- 5.8E-3
Xylane (mixed somers) 2.9E+0 1.8E+0 1.8E+0 i 9.8E-3 1.6E- 1.6E-2
\\___._...-p' )F\
NOTE: AT = Averaging tms {(days) BW = Body Weight (kg) EF = Exposure frecuanicey (dayadr) POE = Peint of exposure
CF = Units conversion factor IR = Intake rate (Léday or mg/day)
ED = Exp. duration {yrs)

© Groundwater Services, Inc. (GSI), 1995, All Rights Reserved.

Sarlal: G-483-YPX-784

Software. G5| RBCA Spreadsheet
Version: v 1.0

(rvoand boot e
Cavxct wdvetio A

(20 Geex Douon
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Run #2 - 1800 feet from source area



RBCA TIER 1/TIER 2 EVALUATION Output Tabie1 *

Site Mame: Beacon No. 604 (1800 feef) Job ldentification: BS604-1800
Sits Location: Livermoore, CA Date Completed:  1/28/88

Completed By: Dale Litlejohn

Software: GS| RBCA Spreadshest
Varsion: v 1.0

NOTE: values which diffar from Tier 1 defautt values are shown in bold italics and underdined.

DEFAULT PARAMETERS
Exposure Residentiai CommaerclaVindustrial Surface Commercialfindusirial
Parameter Dafinition {Units) Adutt [1-8yrs) {1-16 yrs) Chronic Constretn Parameters _Definition (Units) Residential Chronic Construction
ATc Averaging time for carcinogens (y) 70 t Exposune duration (yr) 30 25 1
ATn Averaging time for non-carcinogens (yr} 20 ] 15 P 1 A Contaminated soil atea {cmA2) 1.06+08 1.05+08
BwW Body Weight (kg) 0 15 35 70 w Length of affected soil parallel to wind (cm) 1.0E+03 1.0E+03
ED Exposuna Duration {yr) 30 [ 18 25 1 W.ow Length of affected sail parallel to groundwater (¢ 10603
EF Exposune Fraquency {daysiyr) 350 250 180 Uair Ambient air velocity in mixing zone (crmvs) 23602
EF.Derm Exposure Fraquency for dermal expesure 350 250 delta Air mixing zone height {cm) 20E+02
IRgw Ingestion Rata of Water {#day) k4 1 Lss Definition of surficial soils (om) L1EHY
IRs Ingestion Rate of Soil (mg/day} 100 200 S0 100 Pa Farticulate areal emission rate (g/cm2/s) 22E10
1Rad] Adjusted soil ing, rate (mg-yrikg-d) 1AE+02 9.4E+M
IRaLin Inhalation rate indoor (m*3fday) hE] 20 Groundwater Definition (Units) Valus
tRa.out Inhalation rate outdoor (m”3iday) 20 20 10 dalta.gw Groundwater mixing zone depth {om) 2.0E+02
SA Skin surface area (damal) (cm"2) 32E+02 20EvG3 3.2E+03 326H03 1 Groundwater infiltration rate (cm/yr) 3.0E+01
SAadj Adjusted dermal area {crn”2-yrikg) 1.6E+03 1.36+03 Ugw Groundwater Darcy velocity (cmivi) 21Ev02
M Soil to Skin adherence factor 0.5 Ugw.tr Groundwater Tranaport velocity (cmfyr 8.15+02
AAFs Age ad|ustmant on soil ingestion FALSE FALSE Ks Saturated Hydraulic Conductivity(cm/s) 7.56.04
AAFd Age ad]ustment on skin surface arsa FALSE FALSE grad Groundwater Gradient (cm/cm) 1.3E02
tox Use EPA tox data for air {or PEL based) TRUE Sw Widdth of groundweater Scurce zons {om) ATEH03
S@MCL? Use MCL as axp limit in groundwater? FALSE &d Depth of groundwater scurce zone (om} 8.1E+02
BC Biodegradation Capacity (mg/l)
BIO? Is Bicattenuation Considered FALSE
phi.eff Effactive Porosity in Water-Bearing Unit 2.8E01
foc.sat Fraction organic carbon in water-bearing unit 10802
Matrix of Exposed Parsons to Residential Commercialindustrial
Complete Exposura Pathwaye Chronic Constretn Soil Definition {Units} Value
Groundwater Pathways: he Capillary zona thickness (cm) 6.0E+00
GW.i Groundwater Ingesticn FALSE TRUE hv Vadose zone thickness (cm) Z8E+12
GWy Volatilization to Outdeor Air FALSE FALSE rho Soil density {g/cmA3) 17
GW.b Vapor Intrusion to Buildings FALSE FALSE foc Fraction of organic carbon in vadoes zone 0.01
Soll Pathways phi Soil porosity in vadose zone 028
Sv Volatiles from Subsurface Soils FALSE FALSE Lgw Depth to groundwater (cm) 8E+02
&S~ Volatiles and Particulate Inhalation FALSE FALSE FALSE Ls Depth to top of affscted soil (cm) L8E+02
854 Direct ingegtion and Dermal Contact FALSE FALSE FALSE Lsubs Thikness of affected subsurface solls (cm) L8E+02
s) Leaching to Groundwater from all Soils FALSE FALSE pH Soilgroundwater pH 65
Sb Intrusion to Buildings - Subsurface Soils FALSE FALSE capillary vadose foundation
phiw Volumetric water contant 0.342 012 012
phl.a Volumetric air content 0.038 028 0.26
Buliding Definition {Unlts) Rasidential Commercial
Lb Building volume/arsa ratio {om) 2.0E+02 3.0E+02
Matrix of Receptor Distance Residential Commercialindustrial ER Bullding air exchange rabe (571} 1.4E-04 23E-04
and Location on- or off-site Distance On-Site Digtance On-Site Lerk Fourdation crack thickness {cm) 1.5+
ata Foundation crack fraction o
GW Groundwater recepmtor (i} 5.6E+04 FALSE 5 5E+04 FALSE
s Inhalation receptor {om) FALSE FALSE
Disparsive Transport
Matrix of Parameters Definltion {Units) Residential  Commercial
Target Rigks Individual Cumutative Groundwater
ax Longitudinal dispersion coefficlent (cm) 5.56+03
TRab Target Risk (class ASB carcinogens) 1.0E-08 ay Transvarse dispargion cosfficlent {cm) 1.86+03
TRe Target Risk (class C carcinogens) 1.0E-05 az Vertical disparsion cosfficient {cm) 27E+02
THQ Target Harard Quotient 1.0E+00 Yapor
Opt Calculation Option (1, 2, or3) 2 doy Transverse dispersion coefficient (cm)
Tier RBCA Tisr 2 doz Vertical disparsion cosfficient (cm)

© Groundwater Sesvices, Inc. (GS1), 1995, All Rights Resensed.




RBCA SITE ASSESSMENT

Site Name: Beacon No. 604 (1800 feet)

Site Location: Livermoore, CA

Completed By: Dale Littlajohn

Tier 2 Worksheet 8.1

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

Date Completed: 1/29/1998

60F6

WAX. PATHWAY WNTAXE (mg/hkg-day}

G—-\rot.w\ f«\(}.}ﬁ{'r\’ C(succu_ tva ‘f’ﬂc‘.’l‘b'\

2) NAF Value (dim} 3} Exposiire Mediim 4) Expogure Muitiolier 5} Average Daily intaks Rate tinke of active
Receptor Grounswater. FOE Cona. (mgfL) (1M2) | (RXEFXECMEWHAT) (Lkg-day) {mg/kg-day) soflfpacting £ grosndumier rocies,)
Graundwater Off-Sibe Of-Ske Off-Site Of-Sibe Off-Site
Constitusnte of & Concentration (mgi) v =] el - C ol Commercial Commerchal
Benzene 2.26+0 2.2E+2 " 9.9E-3 3.5E-3 3.5E-5 35E5
Ethylbenzene 5.5E-1 2.2E+2 /| 2.5E-3 9.8E-3 25E5 2.5E-5
Toluene 1.1E40 2.2E+2 [ 4.8E-3 9.6E-3 4.7E5 4.7E
Xylane (mixed isomers) 2.9E+0 2.2E+2 l\ 1.3E-2 9.8E-3 1.3E-4 1.3E-4
NOTE: AT = Avaraging time (days) BW = Body Welght (k) EF = Exposure frequencey (days/ivr) POE = Puint of expostra
CF = Units conversion factor IR = Intake rate (L/day or mpiday)
ED = Bxgr, duration (yrs)
Sermal, G455 Softwars: 51 RECA Spreadsheet
© Grouncdwater Services, Inc. (GS1), 1985, Al Rights Reserved, 1 Version; v 1.0
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Run #3 - 2500 feet from source area



RBCA TIER 1/TIER 2 EVALUATION Qutput Table 1

Site Mame: Beacon Mo. 604 (2500 feel) Job Wentification: BS804-2500 Software: GS| RBCA Spreadsheet
Site Location: Livermoore, CA Dats Completed:  1/26/98 Version: v1.0
Completad By: Dale Littlajohn
NOTE: values which differ from Tier 1 defauit values are shown in bold italics and undadined.
DEFAULT PARAMETERS
Exposure Residental Commercialindustrial Surface Commercialfindustrial
Parameter Definition (Units) Adult (1-8yrs} (1-16 yrs) Chronie Constretn Parameters  Dwfinition {Units} Residential Chronle Conatruction
ATc Averaging time for carcinogens (yr) 70 t Exposure duration (1) 30 -] ]
ATn Averaging time for non-carcinogens (yr) 30 8 ] 25 1 A Contaminated soil amea (cm*2) 106406 1.0E408
BW Body Waelght (kg) 70 15 35 T0 w Length of affected soil parallel o wind (cm) 1.0E+03 1.0E+03
ED Exposure Duration (yr) 30 -] 18 25 1 W.gw Length of affected soil parallel to groundwater (¢ 1L,0E+03
EF Exposure Frequency (daysfyr) 350 250 180 Ualr Ambient air velecity in ming zone (crm/s) 23E+02
EF.Derm Exposure Fraquancy for dermal sxposurs 350 250 dalta Alr mbdng zona height (cm) 2.0E+02
IRgw Ingestion Rate of Water ('day) 2 1 Lss Definition of surficial soils {cm) B1E01
IRs Ingestion Rate of Sail (mg/day) 100 200 50 100 Pa Particulate areal emission rate (giem*2/s) 2 2E-10
IRadj Adjusted soil ing. rate (mgeyt/kged) 11E+02 9.4E+01
IRa.in Inhalation rate indoar (rmA3fday) 15 20 Groundwater Definition [Unite) Yalue
IRa.out Inhalation rate cutdoor (mA¥day) 20 20 10 delta.gw Groundwater mixing zone depth (om) 20E+02
SA Skin surface area {(demal) (cm*2) A2E+H13 2.0E+03 3.2E+03 32EH03 i Groundwater infiltration rats (cmive) 3.0+
SAad] Adjusted dermal area {cm*2vynlkg) 1.6E+03 1.3E+03 Ugw Groundwater Darcy velocity (cmifv} 315402
M Sail to Skin adherence factor 2.5 Ugw.tr Groundwater Transport velocity (emiyr) 815402
AAFS Age adjustment on scil ingestion FALSE FALSE Ks Saturated Hydraulic Conductivitylcm/s) 7.5E-04
AAFd Age adjustment on skin surface area FALSE FALSE grad Groundwater Gradient (cmicm) 1.3E-02
tox Usa EFA tox data for air (or PEL based) TRUE Sw Width of groundwater source zone {cmj) 3.7E+03
gwMCL7? Use MCL as exposure limit in groundwater? FALSE Sd Dagpth of grounchwater source zone (cm) 68.1E+02
BC Biodegradation Capacity {mg/L)
BIO? Is Bioattenuation Considered FALSE
phi.eff Effective Porosity in Water-Bearing Unit 3.8E-01
foc sat Fracticn organic carbon in water-bearing unit 1.0E02
Matrix of Exposed Parsons to Residential Commercialfindustrial
Complete Exposure Pathways Chronic Constrein Soll Definition (Units) Valus
Groundwater Pathways: he Capillary zone thickness (cm} 5.0E+00
GW.i Groundwater Ingestion FALSE TRUE hv Vadose zone thickness {om) T6Ev2
GW.v Volatilization to Cutdocr Alr FALSE FALSE rho Soil density (glom*3) 17
GwW.b Vapor Intrusion to Buildings FALSE FALSE foc Fraction of crganic carbon in vadose zone 0.01
Soil Pathways . phl Soil porosity in vadose zone 0.38
Sv Volatiles from Subsurface Soils FALSE FALSE Lgw Dapth to groundwater {cm) T8E+G2
SSv Volatiles and Particulate Inhalation FALSE FALSE FALSE Le Dispthy to top of atfected soil {orm) E8E+02
854 Direct Ingestion and Demal Contact FALSE FALSE FALSE Lsubs Thickness of affected subsurface soils (cm) 1.0E+02
S| Leaching to Groundwater from all Seils FALSE FALSE pH Solligroundwater pH B.5
&h Intrusion to Buildings - Subsurface Salls FALSE FALSE caplillary vadose foundation
phi.w Volumetric water content 0.342 012 0.12
phi.a Volumetric alr content 0.038 0.28 0.28
Bullding Definition (Linits) Residential  Commaivial
Lb Buiiding volume/area ratio {cm) 20E+02 3.0E+02
Matrix of Receptor Distance Rasidential Commarcialtindustrial ER Building air sxchange rate (8°-1) 14E-04 2304
and Location on- or off-site Distance On-Site Distance On-Site Lerk Foundation crack thickness (o) 1.56+01
efa Foundation crack fraction 0.
GW Groundwater receptor (tm) 7.8E+04 FALSE 7.6E+04 FALSE
s Inhalation receptor (om) FALSE FALSE
Disparsive Transport
Matrix of Parameters  Definition (Units) Residential Commarcial
Target Risks Individual Cumulative Groundwater
ax Longitudinal dispersion coefficient {em) T.6E+03
TRah Tanget Risk (class A&B carcinogens) 1.0E08 ay Transverse dispersion coefficient (cm) 2.5E+13
TR Target Risk {class C carcinogens) 1.0E05 az Vertical dispersion coefficient (cm) 3.BE+02
THQ Target Hazard Quotient 1.0E+00 Vapor
Opt Caleulation Cption (1, 2, or 3) 2 dey Transversa dispersion cosfliciant (cm}
Tiet RECA Tler 2 dez Vertical dispersion coefficient (cr)

© Groundwater Services, Inc. (G50, 1665, All Rights Reserved.




RBCA SITE ASSESSMENT

Completed By: Date Litilejohn

Site Name: Beacon No. 804 (2500 feet)

Site Location: Livermaaore, CA

Tler 2 Worksheet 8.1

Date Completed: 1/29/1988

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

CF = Unlts convarsicn factor
ED = Exp. duration (yrs)

IR = Intake rats (L/day or mg/day)

GROUNDWATER: INGESTION Exposure Conceniration MAX. PATHWAY INTAKE [mgfig-day)

1) Source Medium 2) NAE Yalye (dim) 3) Exposure Medium 4) Exposure Multiolie 5) Average Dally Intake Rate (Mbaxfmum triake of sctive petiays

Receptor Groundwatar: POE Cone. (g} (162} | (RXEFXEDWBIWHAT) (Likg-tay) (mghig-day) SN IEhIRD & grovindustsr roes)
Groundwater ON-Site Off-Site Off-Site Off-Site Oft-Shte

Constitusnts of Concem Concentration (Mg} C fal m Commercial [~ tal Commancial
Benzene 2.2EH) 4.2E+2 /S 6.E-3 3.5E-3 1.BE-5 1.8E-5
Elhylbenzene 5.5€-1 4.2E+2 J  13E3 9.8E-3 1.3E-5 1.3E-5
Toluene 1.1E+0 4.2E+2 { 2.5E-3 9.8E-3 24E-5 2.4E-§
| Xylene (mixed Isomars) 2.9E+0 4.2E+2 l\ B8.8E-3 /) 9.8E-3 6.6E-5 6.6E-5

NOTE: AT = Averaging time (days) BW = Body Weight (kg) £F = Exposure frequencey (daysfyr) POE = Point of exposure

1
© Groundwater Servicea, Inc. (GSI), 1995. Al Righte Rmmd/
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Run #4 - 2700 feet from source area




RBCA TIER 1/TIER 2 EVALUATION Output Table 1

Site Mame: Beacon No, 804 (2700 feet) Job Identification: BS604-2700 Software: G5 RBUA Spreadsheet
Sita Location: Livermoore, CA Date Completad: 1/29/08 Version: v1.0
Completed By:  Dale Litthejohin
NOTE: values which differ from Tier 1 default values are shown in bokd italics and underlined,
DEFAULY PARAMETERS
Exposure Reg|dantial Commercial/industrial Surface Commercialfindustrial
Parametar Definition {Units) Adult {1-8yrs} {1-18 yre} Chronic Congtrein Parameters Definitdon {Units) Residential Chronic Construction
ATe Averaging time for carcinogens (yr) 70 t Exposure duration (y1) 30 2% 1
ATn Avaraging time for non-carcinogens (yr} 30 & 16 25 1 A Contaminated soil area (cm*2) LOE+08 LOEwE
BW Body Weight (kg) 70 15 35 70 w Length of affected soll parallel to wind {cm}) 1.OE+03 1.0E+03
ED Exposure Duration (yr) 30 -] 16 25 1 W.gw Langth of affacted sail parallel to grourdwater (¢ 108402
EF Exposure Frequency (days/fyr) 350 250 180 Uair Armbiant alf velocity in mlikdng zone (om/s) 23E+02
EF.0am Exposure Frequency for demmal exposure 350 250 delta Air mixing zons height {cm) 2.0E+02
IRgw ingestion Rate of Water (I/day) 2 1 Lss Definition of surficial soils {cm) I
IRs Ingestion Rate of Soil (mg/day} 100 200 50 100 Pe Particulate areal emission rate (g/em”2s) 2.2E.10
IRadj Adjusted soil ing. tata (mgeyrkged) 11E+02 9.4+
IRa.in inhalation rate indoor (m*3/day) 16 20 Groundwater Definition (Units) Value
Ra.out inhalation rate outdeor (m~day) 20 20 10 dalta.gw Groundwater mixing zone depth (cm) 2.0E+02
SA Skin surface area [darmal) (cm*2) 325403 20E+03 3.2E+03 3.2E+03 1 Groundwater infilration rate {omfyr) 3.08+01
SAadj Adjusted dammal area {cm*2+y1kg) 1.8E+03 136403 Ugw Grourdwater Darcy vedocity (cmiyr) 3.1E+02
M Soit to Skin adherence factor 0.5 Ugw.tr Groundwater Transpert velocity (cmiyn) BIEH2
AAFs Age adj tit oh soil ingestion FALSE FALSE Ks Saturated Hydraulic Conductivity{cm/s) 7.5E-04
AAFd Age adjustment on skin surface area FALSE FALSE grad Groundwater Gradient {cm/em) 1.3E02
tox Use EPA tox data for air {or PEL basad) TRUE Sw Width of graundwater scurce zone {cm) ATE+H03
gwMCL? Use MCL as exposura limit in groundwater? FALSE Sd Depth of greundwater scurce zone (cm) 81E+02
BC Bindegradation Capacity (mg/L)
BIO? Is Bloattenuation Considered FALSE
phi.eff Effactive Forcsity in Watar-Bearing Unit 3.8E-01
foc.sat Fraction argande carbon in water-baaring unit 1LOE-02
Matrix of Exposed Persons to Raesidantial Commercialindustrial
Compiete Exposurs Pathways Chronic Constrein Soll Dafinition {Unite) Value
Groundwater Pathways: he Capillary zone thickness {cm) 5.0E+00
GW. Groundwater Ingestion FALSE TRUE w Vadoae zone thickness (cm) LO8E+02
GWy Volatilization to Qutdoor Air FALSE FALSE tho Sail dansity (gfem*3) 1.7
GW.b Vapor Intrusion o Buildings FALSE FALSE foc Fraction of organic carbon in vadose zone 0.01
Soil Pathways phi Sait porosity In vadese zone 0.38
Sv Volatiles from Subsurface Sails FALSE FALSE Lgw Dapth to graundwatar (sm) T.8E+2
55w Volatiles and Particulate Inhalation FALSE FALSE FALSE Ls Dapth to top of affected soil {om) L8Ew2
554 Direct ingestion and Dernal Contact FALSE FALSE FALSE Lsubs Thickness of affectad subsurface soils (cm) LOE+}
S| Leaching to Groundwater frorm all Soils FALSE FALSE pH Soilfgroundwater pH 65
8b Intrusion to Buildings - Subsurfacs Sails FALSE FALSE capillary vadose foundation
phi,w Volumetric water eontent 0.342 0.12 012
phia Volumetric air content 0.038 026 0.28
Building Definition (Units) Residential Commercial
Lk Building volums/area ratio (cm) 20E+02 3.0E+02
Matrix of Recapter Distance Residential Commercial/industrial ER Buikding ait exchange rate {s-1) 14E-04 23504
and Location on- or off-aite Cistance On-Site Distance On-Site Lerk Foundation crack thickness fcm) 1.56+M
ota Foundation crack fraction o.m
GW Groundwatar receptor (o) 8.26+04 FALSE B.2E+04 FALSE
S Inhalation receptor (cm) FALSE FALSE
Dispersive Transport
Matrix of Parameters _ Dafinitton [Units) Ragidential  Commercial
Target Risks Individual Cumulative Groundwater
ax Longltudinal dispersion coefficient (om) 8.2E+03
TRab Target Risk {class A&B carcinogens) 1.0E-08 ay Transvarss dispersion coefficient (cm) 2TE+03
TRe Target Risk {class C carcinogens) 10E-D5 az Vertical dispersion coefficient (om) 4 1E+02
THG Target Harard Quotient 1.0E+00 Yapor
Opt Calculation Option (1, 2, ot 3) 2 dey Transverse dispersion coefficient {cm)
Tier RECA Tiar 2 dez Vertical dispersion cosffisient (om)

© Groundwater Services, Inc. (33[), 1995. All Rights Reserved.



T TR 1

Site Name: Beacon Na. 604 (2700 foef) Sile Location: Livermoore, CA Com : Dale Litilejohn Date Completed: 1/25/1998 GO0Fé
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
GROUNDWATER: NGESTION Exposurs Concentraion MAX. PATHWAY MTAKE img/g-dey)
1) Source Madlum 2) NAF Value (dim ) Expogure Medium 4) Bxposune Multipher 5) Average Daily Intake Rate Alxximum Iatsie of sctive pithways
Receptor Groundweler; POE Cone. (MQLIIWZ | IRXEFXEDVEWRAT) (Liardey) {mgkg-day) ol inaching £ grolndamiar roikes)
Groundwater On-Sie Off-Site Oft-Site: Off-Site Oft-Site
Constttuents of Concem concennaﬂon {mgn) Commercial Lommen " Commercial Commercial Commercial
Benzene 27640 4.9E+2 S 44E-3 3.5E- 1.5E-5 1.5E-5
Ethylbenzene 5.5E-1 4.9E+2 ' 1.1E-3 } 9.8E- 1.1ES AES
Toluena 1.1E+0 4.9E+2 2.1E-3 J 9.8E- 21E5 2.1E
Xylene (mixed isomers) 2.8E+0 4.9E+2 3 5.8E-3 9.8E-3 5.7E-5 5.7E-
" | \‘
NOTE: AT = Averaging time (days) BW = Body Weight (kg) EF = Exposure frequencey (days/yr) POE = Point of exposure
CF = Unils convension factor IR = Intake rate {Liday or mg/iday)
ED = Exp. duration (yrs)

Seral: G-483-YPX-784 Software: GSI RBCA Spreadshest
© Groundwater Services, Inc. (GSi), 1895. All Rights Resarved. Version; v 1.0
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APPENDIX B
Exposure Point Volatilization Spreadsheets




APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (source area)

o : g
[Parameters E _§ _%
3 K T z
wl
[Field Measurements

Csoil {Mglkg) 209 160 110 700
Cgw - leach from soil (mg/L) 0223 0.514 0.099 2.783
Cyw - measured (mg/L) 2.16 1.05 0.55 2.86
Cow - max (mg/L) 2.16E+00 1.05E+00 5.50E-01 2.86E+00
A (m°) 100 100 100 100
L. (cm) 580 580 580 580
Lw (gw) 760 760 760 760
W (m) 20.0 20.0 20.0 20.0
Neap {GM) 5.0 5.0 5.0 5.0
hy (cm) 755.0 755 755 755
ds {cm) 180.0 180 180 180
S, (cm) 4000 4000 4000 4000
Sq4 (cm) 610 610 610 610
rho {gmicm”) 1.7 1.7 1.7 1.7
fo_g_(_g-carbonlg-soiﬂ 0.01 0.01 0.01 0.01
phi wir-vadose 0.12 012 0.12 012
phi air-vadose 0.26 0.26 0.26 0.26
phi total 0.38 0.38 0.38 0.38
phi wir-cap 0.342 0.342 0.242 0.342
phi air-cap 0.038 0.038 0.038 0.038
phi wir-crack 0.12 0.12 0.12 0.12
phi ait-crack 0.26 0.26 0.26 0.26
Qr (cm°/yr) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vow (cmiyr) 310 310 310 310
Ugie (Mfs) 2.25 225 2.25 2.25
delta air {m) 2.0 2.0 2.0 2.0
eta (cm*-cracks/cm*-total area) 0.01 0.01 0.01 0.01
Lerack (€M) 15.0 15.0 15.0 15.0
LDF (unitless) 100.0 100.0 100.0 100.0

Chemical-Specific Parameters
H (at 20-C atm/mol 5.59E-03 6.37E-03 6.43E-03 7.04E-03
H' (unitiess) 2.32E-01 2.65E-01 2.67E-01 2.93e-01
Ko (rng!kg-carblmglL-wtr) 83 300 1100 240
ks {cma-wtrlg-soil) 0.83 3 11 2.4
D™ (cmls) 9.33E-02 | B8.38E-02 | 748E-02 | 7.40E-02
D (cm*/s} 1.10E-05 9.40E-06 8.50E-06 8.50E-06
tau (sec) 936 1152 1404 1404

Residential-Specific Parameters
ER (s Lis) 0.00014 0.00014 0.00014 0.00014
Ly (cm) 200 200 200 200
t (sec) 9 50E+08 | 9.50E+08 | 9.50E+08 | 9.50E+08

Commercial-Specific Parameters
ER (s Us) 0.00023 0.00023 0.00023 0.00023
L, {cm) 300 300 300 300
t (sec) 7.90E+08 7.90E+08 7.90E+08 7.90E+08

Page 10of 3




APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (source area)

g
2 § § §
Parameters g 3 2 $
3 2 ; 2
w
Ambient Inhalation of Volatiles
From Subsurface Soil
D 2.58E-02 | 231E-02 | 2.07E-02 | 2.04E-02
Kas 2.80E-01 8.83E-02 | 2.43E-02 1.22E-01
Dispersivity 1.52E-03 4 48E-04 1.12E-04 5.42E-04
VF eam 2 86E-05 149E-05 | 7.35E-06 1.65E-05
NAF 3.40E+04 | 6.70E+04 | 1.36E+05 | 6.04E+04
Exp. Pt. Concentration (mg/m’) 5.98E-04 | 239E-03 | 8.08E-04 | 1.16E-02
Ambient Inhalation of Volatiles
From Groundwater
De'*’ 2.13E-05 | 1.77E-05 | 1.58E-05 | 1.52E-05
A 7.28E-03 | 6.54E-03 | 5.84E-03 5.77E-03
Wy 224E03 | 1.91E-03 | 1.71E-03 | 1.65E-03
VF et 762E-06 | 7.40E-06 | 6.68E-06 | 7.08E-06
NAF 1.31E+05 | 1.35E+05 | 1.50E+05 | 1.41E+05
Exp. Pt. Concentration (mg/m°) 1.66E06 | 7.77E06 | 367E06 | 2.02E-05
Residential Enclosed-Space inhalation
of Volatiles From Subsurface Soil
Dot 7.28E-03 | B654E-03 | 5.84E-03 | 5.77E-03
DN 728E-03 | 654E-03 | 5.84E03 | 5.77E-03
Kew 1.07E+00 | 3.21E-01 9.00E-02 | 3.98E-01
VFseap (1) 3.10E-02 | 956E-03 | 241E-03 1.15E-02
VF goep (2) 1.15E-02 1.15E-02 1.15E-02 1.15E-02
VF coap {Min) 1.156-02_| 9.56E-03 | 2.41E-03 1.15E-02
NAF 8.69E+01 | 1.05E+02 | 4.15E+02 | 8.69E+01
Exp. Pt. Concentration (mg/m’) 240E-01 | 1.53E+00 | 2.65E-01 | 8.05E+00
Commercial Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
VFegap (1) 1.26E-02 | 3.88E-03 | 9.78E-04 | 4.68E-03
VF geap (2) 561E-03 | 561E-03 | 561E-03 5.61E-03
VF geqp (i) 561E-03 | 3.88E-03 | 9.78E-04 | 4.68E-03
NAF 1.78E+02 | 2.58E+02 | 1.02E+03 | 2.14E+02
Exp. Pt. Concentration {(mg/m") 1.17E-01 6.21E-01 1.08E-01 | 3.28E+00
Residential Enclosed-Space inhalation
of Volatiles From Groundwater
Do 7.28E-03 | 6.54E-03 | 5.84E-03 | 5.77E-03
Due” 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VFueap 1.52E-02 1.51E-02 | 1.36E-02 1.45€-02
NAF 657E+01 | 6.63E+01 | 7.356+01 | 6.88E+01
Exp. Pt. Concentration (mg/m’) 3.29E02 | 1.58E02 | 7.48E-03 | 4.16E-02
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APPENDIX B-1

Exposure Point Parameters and Calculation Spreadsheet (source area)

| :
JParameters g g 5
8 L z <
1}
Commercial Enclosed-Space Inhalation
of Volatiles From Groundwater
VFweap 6.18E-03 6.12E-03 5.52E-03 5.90E-03
NAF 1.62E+02 1.63E+02 1.81E+02 1.70E+02
Exp. Pt. Concentration (mglm’) 1.33E-02 6.43E-03 3.04E-03 1.69E-02
Subsurface Soil Leaching to
Groundwater
LFsw 1.07E-02 3.21E-03 9.00E-04 3.98E-03
NAF 9.36E+01 3.11E+02 1.11E+03 2.52E+02
Exp. Pt. Concentration (mg!L) 2.23E-01 5.14E-01 9 90E-02 2.78E+00

Page 3 of 3




Run #2 - 120 feet from source area



APPENDIX B-2

Exposure Point Parameters and Calculation Spreadsheet (120 feet off-site)

g
2 o g "
IParameters ﬁ _§ _§ _§
3 e T z
1T}
[Field Measurements
Caon (Mgrkg) 0 ] 0 0
Cgw - leach from soil (mg/L) 0.000 0.000 0.000 0,000
Cgw - measured (mgfL) 1.2 0.59 0.31 1.6000
Cgw - max (mglL) 1.20E+00 5.90E-01 3.10E-01 1.60E+00
A (m?) 100 100 100 100
L. (cm) 580 580 580 580
Low (gW) 760 760 760 760
W (m) 20.0 20.0 20.0 20.0
hesp (em) 5.0 5.0 50 5.0
h, {cm) 755.0 755 755 755
d, (cm) 180.0 180 180 180
S, (cm) 4000 4000 4000 4000
Sy (cm) 610 610 610 610
rho (gmicm®) 1.7 1.7 1.7 1.7
fo (g-carbon/g-soil) 0.01 0.01 0.01 0.01
phi wir-vadose 0.12 0.12 0.12 0.12
phi air-vadose 0.26 0.26 0.26 0.26
phi total 0.38 0.38 0.38 0.38
phi wir-cap 0.342 0.342 0.342 0.342
phi air-cap 0.038 0.038 0.038 0.038
phi wir-crack 0.12 0.12 0.12 0.12
phi air-crack 0.26 0.26 0.26 0.26
Qr (cm>Ayr) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Vgw (cmiyr) 310 310 310 310
Ugir {M/8) 225 2.25 225 225
delta air (m) 2.0 2.0 2.0 2.0
eta (cm*-cracks/cm’-total area) 0.01 0.01 0.01 0.01
Lorack (CM) 15.0 15.0 15.0 15.0
LDF (unitless) 100.0 100.0 100.0 100.0
Chemical-Specific Parameters
H (at 20-C atm/mol 5.59E-03 6.37E-03 6.43E-03 7.04E-03
H' (unitless) 2.32E-01 2.65E-01 2.67E-01 2 93E-01
koo (Mg/kg-carb/mg/L-wir) 83 300 1100 240
ks (cm°-wir/g-soil) 0.83 3 11 24
D* (cm?/s) 9.33E-02 8.38E-02 7.48E-02 7 .40E-02
D*™" (cm*fs) 1.10E-05 9.40E-06 8 50E-06 8.50E-06
tau (sec) 936 1152 1404 1404
Residential-Specific Parameters
ER (s" Us) 0.00014 0.00014 0.00014 0.00014
Ly {cm) 200 200 200 200
t (sec) G.50E+08 | 9.50E+08 | 9.50E+08 | 9.50E+08
Commercial-Specific Parameters
ER (s’ Us) 0.00023 0.00023 0.00023 0.00023
Ly (cm) 300 300 300 300
t (sec) 7.90E+08 | 7.90E+08 | 7.90E+08 | 7.90E+08
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APPENDIX B-2

Exposure Point Parameters and Calculation Spreadsheet (120 feet off-site)

. :
JParameters § 2 _§ _;é
g 2 > Z
£
[T}
Ambient Inhalation of Volatiles
From Subsurface Soil
Do 258E-02 | 231E-02 | 207E-02 | 2.04E-02
Kas 2.80E-01 8.83E-02 | 243E-02 1.22€-01
Dispersivity 1.52E-03 4 48E-04 1.12E-04 5.42E-04
VFsamo 2.86E-05 1.49E05 | 7.35E-06 1.65E-05
NAF 3.40E+04 | 6.70E+04 | 1.36E+05 | 6.04E+04
Exp. Pt. Concentration {mg/m") 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Ambient Inhalation of Volatiles
From Groundwater
Deeg”” 2.13E-05 1.77E-05 1.58E-05 1.52E-05
D 728E03 | 6.54E-03 | 5.84E-03 | 5.77E-03
s 224E-03 1.91E-03 1.71E-03 1.65E-03
VFwamb 7.62E-06 | 7.40E-06 | G6.68E-06 | 7.08E-06
NAF 131E+05 | 1.35E+05 | 1.50E+05 | 1.41E+05
Exp. Pt. Concentration (mg/m’) 9.14E06 | 4.37E-08 | 2.07E-06 1.13E-05
Residential Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
Doty 7.28E-03 | 6.54E-03 | 5.84E-03 | 5.77E-03
D" 728E.03 | 654E-03 | 5.84E-03 | 5.77E-03
Ksw 1.07E+00 | 3.21E-01 9.00E-02 | 3.98E-01
VFseqp (1) 3.10E-02 | 9.56E-03 | 241E-03 1.15E-02
VFseap (2) 1.15E-02 1.15E-02 1.15E-02 1.15E-02
VFseap (M) 145E-02 | 9.56E-03 | 241E-03 1.15E-02
NAF 8.60E+01 | 1.05E+02 | 4.15E+02 | 8.68E+01
Exp. Pt. Concentration (mg/m’) 0.00E+00 | 0.00E+00 } 0.00E+00 | 0.00E+00
Commercial Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
VFieap (1) 126E-02 | 2.88E-03 | 9.78E-04 | 4.68E-03
VF soap (2) 561E-03 | 5.61E-03 561E-03 | 5.61E-03
VF soep (Min) 561E-03 | 3.88E-03 9.78E-04 | 4.68E-03
NAF 178E+02 | 2.68E+02 | 1.02E+03 | 2.14E+02
Exp. Pt. Concentration (mg/m”) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Residential Enclosed-Space Inhalation
of Volatiles From Groundwater
Deormci 728E-03 | 654E-03 | 5.84E-03 | 5.77E-03
Do 224E-03 | 1.91E03 | 1.71E-03 | 1.65E-03
VFueep 1.52E-02 1.51E-02 1.36E-02 1.45E-02
NAF 6.57E+01 | 6.63E+01 | 7.35E+01 | 6.88E+0t
Exp. Pt. Concentration {(mg/m’) 1.83E-02 | 890E-03 | 4.22E03 | 2.32E-02
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APPENDIX B-2

Exposure Point Parameters and Calculation Spreadsheet (120 feet off-site)

Q
2 g
Parameters N ﬁ
@ e E& 5
w
[Commercial Enclosed-§pace Inhalation
of Volatiles From Groundwater
VFyeap 6.18E-03 6.12E-03 $.52E-03 5.90E-03
NAF 1.62E+02 1.63E+02 1.81E+02 1.70E+02
Exp. Pt. Concentration (mglm’) 7.42E-03 3.61E-03 1.T1E-03 9.43E-03
Subsurface Soil Leaching to
Groundwater
LFsw 1.07E-02 3.21E-03 9.00E-04 3.98E-03
NAF 9.36E+01 3.11E+02 1.11E+03 2.52E+02
Exp. Pt. Concentration (mg/L) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Run #3 - 1800 feet from source area



APPENDIX B-3

Exposure Point Parameters and Calculation Spreadsheet (1800 feet off-site)

0 g
& 2 z
|Parameters N F ] _g
K] L z =
w
Fieki Measurements
Csoil (Mg/kg) 0 0 0 0
Cgw - leach from soil (mg/L) 0.000 0.000 0.000 0.000
Cow - measured (mg/L) 0.0099 0.0048 0.0025 0.0130
Cow - max (mg_]IL) 9.90E-03 4.80E-03 2.50E-03 1.30E-02
A (m?) 100 100 100 100
Ls {cm) 580 580 580 580
Low (gW) 760 760 760 760
W {m) 20.0 20.0 20.0 20.0
Neap (cM) 5.0 5.0 5.0 5.0
h, (cm) 755.0 755 755 755
d; (cm) 180.0 18G 180 180
S, (cm) 4000 4000 4000 4000
S84 {cm) 610 610 610 610
rho (gm/ecm®) 1.7 1.7 1.7 1.7
o (g-carbon/g-soil) 0.01 0.01 0.01 .01
phi wir-vadose 0.12 0.12 0.12 0.12
phi air-vadose 0.26 0.26 0.26 0.26
phi total 0.38 0.38 0.38 0.38
phi wir-cap 0.342 0.342 0.342 0.342
phi air-cap 0.038 0.038 0.038 0.038
phi wir-crack 0.12 0.12 0.12 0.12
phi air-crack 0.26 0.26 0.26 0.26
Qr (cm’iyr) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vo (cmiyr) 310 310 310 310
Uar (mis) 2.25 2.25 225 225
delta air (m} 2.0 2.0 2.0 2.0
eta (cm*-cracks/cm*-total area) 0.01 0.01 0.01 0.01
Lorao (€M) 15.0 15.0 150 15.0
LDF {unitless) 100.0 100.0 100.0 100.0
Chemical-Specific Parameters _
H {at 20-C atm/mol 5.59E-03 6.37E-03 6.43E-03 7.04E-03
H’ {(unitless) 2.32E-01 2.65E-01 2.67E-01 2.93E-01
ko0 (mg/fkg-carb/mg/L-wir) 83 300 1100 240
ke (cmg-wh'lg-soii) 0.83 3 11 2.4
D" (cm*/s) 9.33E-02 8.38E-02 7 ABE-02 7.40E-02
D™ (cm*/s) 1.10E-05 9.40E-06 8.50E-06 8.50E-06
tau (sec) 936 1152 1404 1404
[Residential-Specific Parameters
ER (s'1 Us) 0.00014 0.00014 0.00014 0.00014
L, (cm) 200 200 200 2(10
t (sec) 950E+08 | 9.50E+08 | 9.50E+08 | 9.50E+08
Commercial-Specific Parameters
ER (s Us) 0.00023 0.00023 0.00023 0.00023
Ly {cm) 300 300 300 _ 300
t (sec) 7.90E+08 7.90E+08 7.90E+08 7.90E+08
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APPENDIX B-3

Exposure Point Parameters and Calculation Spreadsheet (1800 feet off-site)

@
Q
Parameters g § g _g.
a L 3 &
w

Ambient Inhalation of Volatiles

From Subsurface Soil
D, 2.58E-02 2.31E-02 2.07E-02 2.04E-02
Kas 2 80E-01 8.83E-02 2.43E-02 1.22E-01
Dispersivity 1.52E-03 4.48E-04 1.12E-04 5.42E-04
VFsamb 2.86E-05 1.49E-05 7.35E-06 1.65E-05
NAF 349E+04 | 6.70E+04 | 1.36E+05 | 6.04E+04
Exp. Pt. Concentration {mg/m’) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

Ambient Inhalation of Volatiles

From Groundwater
D%E"" 2.13E-05 1.77E-05 1.58E-05 1.52E-05

A 7.28E-03 6.54E-03 5.84E-03 5.77E-03

Duet 224E-03 | 1.91E03 | 1.71E-03 | 1.65E-03
VFwamb 7 62E-06 7.40E-06 6.68E-06 7.08E-06
NAF 1.31E+05 | 1.35E+05 | 1.50E+05 | 1.41E+05
Exp. Pt. Concentration (mg/m’) 7.54E-08 | 3.65E-08 | 1.67E-08 | 9.20E-08

Residential Enclosed-Space Inhalation

of Volatiles From Subsurface Soil
Deraat 7.28E-03 6.54E-03 5.84E-03 5.77E-03
D 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Kew 1.07E+00 | 321E-01 9.00E-02 3.98E-01
VFeeap (1) 3.10E-02 9.56E-03 2 41E-03 1.15E-02
VFeoap (2) 1.15E-02 1.15E-02 1.15E-02 1.15E-02
VFeaap (min) 1.15E-02 9.56E-03 2.41E-03 1.15E-02
NAF 8.69E+01 1.05E+02 | 4.15E+02 | 8.69E+D1
Exp. Pt. Concentration {mg/m’) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

Commercial Enclosed-Space Inhalation

of Volatiles From Subsurface Soil
VFseap {1) 1.26E-02 3.88E-03 9.78E-04 4 68E-03
VFgeap (2) 5.61E-03 5.61E-03 5.61E-03 5.61E-03
VF geap, (Min) 5.61E-03 3.88E-03 9.78E-04 4 6BE-03
NAF 1.78E+02 | 2.58E+02 | 1.02E+03 | 2.14E+02
Exp. Pt. Concentration (mg/m’) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

[Residential Enclosed-Space Inhalation

of Volatiles From Groundwater
Derack” 7.28E-03 6.54E-03 5.84E-03 5.77E-03
Do 224803 | 191E-03 | 1.71E-03 | 1.65E-03
VF 1.52E-02 1.51E-02 1.36E-02 1.45E-02
NAF 6.57E+01 | 6.63E+D1 | 7.35E+01 | 6.88E+01
Exp. Pt. Concentration {mg/m") 1.51E-04 7.24E-05 3.40E-05 1.89E-04
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APPENDIX B-3

Exposure Point Parameters and Calculation Spreadsheet (1800 feet off-site)

@
g g
Parameters § 2
m 2 E‘ 3
[T7]
Commercial Enclosed-épaoe Inhalation
of Volatiles From Groundwater
VFyeap 6.18E-03 6.12E-03 5.52E-03 5.90E-03
NAF 1.62E+02 1.63E+02 1.81E+02 1,.70E+02
Exp. Pt. Concentration _(r_nglm’) 6.12E-05 2.94E-05 1.38E-06 7.66E-05
Subsurface Soil Leaching to
Groundwater
LFew 1.07E-02 3.21E-03 9.00E-04 3.98E-03
NAF 9.36E+01 3.11E+02 1.41E+03 2.52E+02
Exp. Pt. Concentration (mglL) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Run #4 - 2500 feet from source area



APPENDIX B-4

Exposure Point Parameters and Calculation Spreadsheet (2500 feet off-site)

2
2 g N 8
Parameters ﬁ g _§ 8
3 2 3 z
i
Field Measurements
Csoun (mg/kg) 0 0 0 0
Cgw - leach from soil (mg/L) 0.000 0.000 0.000 0.000
Cgw - measured (mg/L) 0.0051 0.0025 0.0013 0.0068
Cgw - max (mg/L) 5.10E-03 2.50E-03 1.30E-03 6.80E-03
A (m?) 100 100 100 100
L (cm) 580 580 580 580
Lo (gwW) 760 760 760 760
W (m) 20.0 20.0 20.0 20.0
heap (€M) 5.0 5.0 5.0 5.0
hy (cm) 755.0 755 755 755
d; {cm) 180.0 180 180 180
Sw (cm) 4000 4000 4000 4000
S4 (em) 810 610 610 610
rho (gm/cm®) 1.7 1.7 1.7 1.7
fs (g-carbon/g-soil) 0.01 0.01 0.01 0.01
phi wir-vadose 0.12 0.12 0.12 0.12
phi air-vadose 0.26 0.26 0.26 0.26
phi total 0.38 0.38 0.38 0.38
phi wtr-cap 0.342 0.242 0.342 0.342
phi air-cap 0.038 0.038 0.038 0.038
phi wir-crack 0.12 0.12 012 0.12
phi air-crack 0.26 0.26 0.26 0.26
Qr {cm>/yr) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vow (cmiyr) 310 310 310 310
Uz (mis) 225 225 2,25 225
delta air {m) 2.0 2.0 2.0 2.0
eta (cm*-cracks/cm®-total area) 0.01 0.01 0.01 0.01
Lorack (cm) 15.0 15.0 15.0 15.0
LDF (unitless) 100.0 100.0 100.0 100.0
Chemical-Specific Parameters _
H (at 20-C atm/mol 5.58E-03 6.37E-03 6.43E-03 7.04E-03
H' (unitiess) 2.32E-01 2.65E-01 2.67E-01 2.93E-01
Kse (Mg/kg-carbimg/L-wir) 83 300 1100 240
ks (cm™-wir/g-soil) 0.83 3 11 24
D" (cm“/s) 9.33E-02 8.38E-02 7.48E-02 7.40E-02
D {cm®/s) 1.10E-05 9.40E-06 8.50E-06 8.50E-06
tau (sec) 936 1152 1404 1404
Residential-Specific Parameters
ER (s L/s) 0.00014 0.00014 0.00014 0.00014
Ly, (cm) 200 200 200 200
t {(sec) 9.50E+08 9.50E+08 9.50E+08 9.50E+08
Commercial-Specific Parameters
ER (s Lis) 0.00023 0.00023 0.00023 0.00023
Ly (cm) 300 300 300 300
t (sec) 7.90E+08 7.90E+08 7.90E+08 7.90E+08
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APPENDIX B-4

Exposure Point Parameters and Calculation Spreadsheet (2500 feet off-site)

JFarameters § 5 _§ %
] 2 T 2
[ £ »”
w
Ambient Inhalation of Volatiles
From Subsurface Soil
Dei 258E-02 | 2.31E-02 2.07E-02 2.04E-02
Keas 2.80E-01 8.83E-02 | 2.43E-02 1.22E-01
Dispersivity 1.52E-03 4. 48E-04 1.12E-04 5.42E-04
VFsamb 2 86E-05 1.49E-05 7.35E-06 1.65E-05
NAF 349E+04 | 6.70E+04 | 1.36E+05 | 6.04E+04
Exp. Pt. Concentration (mg/m’) 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00
Ambient Inhalation of Volatiles
From Groundwater
Deap™ 2.13E-05 1.77E-05 1.58E-05 1.52E-05
Dfli 7.286-03 | 6.54E-03 5.84E-03 577€-03
Due” 224E-03 | 191E-03 | 1.71E-03 | 1.65E-03
VF g 7.62E-06 | 7.40E-068 | 6.68E-06 7.08E-06
NAF 131E+05 | 1.35E+056 | 1.50E+05 | 1.41E+05
Exp. Pt. Concentration (mg/m’) 3.88E-08 1.85E-08 8.68E-09 4.31E-08
[Residential Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
Derpeic’ 7.28E-03 | 6.54E-03 5.84E-03 5.77E-03
D7 7.28E-03 | 6.54E-03 5.84E-03 5.77E-03
Kew 1.07E+00 | 3.21E-01 9.00€-02 3.98E-01
VFeeap (1) 3.10E-02 9.56E-03 | 2.41E-03 1.15E-02
VFsasp (2) 1.15E-02 1.15E-02 1.15E-02 1.15E-02
VFseap (Min) 1.15E-02 9.56E-03 | 2.41E-03 1.1SE-02
NAF 8.BOE+01 | 1.05E+02 | 4.15E+02 | 8.69E+01
Exp. Pt. Concentration (mg/m”) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Commercial Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
VFseap (1) 1.26E-02 3.88E-03 9.78E-04 | 4.68E-03
VFsoap (2) 561E-03 | 5.61E-03 5.61E-03 5.61E-03
VF soqp (miin) 5.61E-03 | 3.88E-03 9.78E-04 4 68E-03
NAF 1.786+02 | 2.58E+02 | 1.02E+03 | 2.14E+02
Exp. Pt. Concentration (mg/m’) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
[Residential Enclosed-Space Inhalation
of Volatiles From Groundwater
Dera” 7.28E-03 | 6.54E-03 5.84E-03 5.77E-03
Dy 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VFap 1.52E-02 1.51E-02 1.36E-02 1.45E-02
NAF B.57E+01 | 6.636+01 | 7.35£+01 | 6.88E+01
Exp. Pt. Concentration (mg/m’) 777E05 | 3.77E-05 1.77E-05 | 9.88E-05
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APPENDIX B-4

Exposure Point Parameters and Calculation Spreadsheet (2500 feet off-site)

2 g :
c N
|Parameters N 2 _§ _g
g 2 3 z
w
Commercial Enclosed-Space Inhalation
of Volatiles From Groundwater
VFweap 6.18E-03 6.1 2§-03 5.52E-03 5.905—03
NAF 1.62E+02 1.63E+02 1.81E+02 1.70E+02
Exp. Pt. Concentration (mg/m°) 3.15E-056 | 1.53E-05 | 7.17E-06 | 4.01E-05
Subsurface Soil Leaching to
Groundwater
LFew 1.07E-02 3.21E-03 9.00E-04 3.98E-03
NAF 9.36E+01 311E+02 1.11E+03 2.52E+02
Exp. Pt. Concentration (mg/L) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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APPENDIX B-5

Exposure Point Parameters and Calculation Spreadsheet (2700 feet off-site)

§ @ % 0
Parameters B .§ .§ s
5 [-] =~ 'g.
o - £ >
w
Field Measurements
Csoi (mg/kg) 0 0 0 0
Cgw - leach from soil {(mg/L) 0.000 0.000 0.000 0.000
Cqw - measured (mg/L) 0.0044 0.0021 0.0011 0.0058
Cow - max {mg/L) 4. 40E-03 2.10E-03 1.10E-03 5.80E-03
A (m?) 100 100 100 100
Ls {(cm) 580 580 580 580
Lo (GW) 760 760 760 760
W (m) 20.0 20.0 20.0 20.0
heap (CM) 5.0 5.0 5.0 5.0
h, (cm) 755.0 755 755 755
d; (cm) 1800 180 180 180
S, {cm) 4000 4000 4000 4000
Sq4 (cm) 610 610 610 610
rho (gm/cm®) 1.7 1.7 1.7 1.7
foc (g-carbon/g-soil) 0.01 0.01 0.01 0.0%
phi wir-vadose 012 0.12 0.12 0.12
phi air-vadose 0.26 0.26 0.26 0,26
phi total 0.38 0.38 0.28 0.38
phi wir-cap 0.342 0.342 0.342 0.342
phi air-cap 0.038 0.038 0.038 0.038
phi wir-crack 0.12 0.12 0.12 0.12
phi air-crack 0.26 0.26 0.26 0.26
Qr (cm°Ayr) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Vw (CMAyT) 310 310 310 310
Ugir (M/s) 2.25 2.25 2.25 2.25
delta air (m) 2.0 2.0 2.0 2.0
eta (cm*-cracks/cm-total area) 0.01 0.01 0.01 0.01
Lerack (cm) 15.0 15.0 15.0 15.0
LDF (unitless) 100.0 100.0 100.0 100.0
Chemical-Specific Parameters
H {at 20-C atm/mol 5.59E-03 6.37E-03 6.43E-03 7.04E-03
H' (unitless) 2.32E-01 2.65E-01 2.67E-01 2.93E-01
Ko: (mg/kg-carbimg/L-wir) 83 300 1100 240
ks (cm-wir/g-soi) 0.83 3 1 2.4
D" (cm*/s) 9.33E-02 8.38E-02 7.48E-02 7 40E-02
D*™ (cm*/s) 1.10E-05 9.40E-06 8.50E-06 8.50E-06
tau (sec) . 936 1152 1404 1404
Residential-Specific Parameters
ER (s L/s) 0.00014 0.00014 0.00014 0.00014
Ly (cm) 200 200 200 200
t {sec) B 050E+08_| OB50E+08 | 9.50E+08 | 9.50E+08
Commercial-Specific Parameters
ER (s" LJs) 0.00023 0.00023 0.00023 0.00023
Ly (cm) 300 300 300 300
t (sec) 790E+08 | 7.00E+08 | 7.90E+08 | 7.90E+08
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APPENDIX B-5

Exposure Point Parameters and Calculation Spreadsheet (2700 feet off-site)

&
g 2 g
Parameters g 5 § _§
o 2 g %<
Ambient Inhalation of Volatiles
From Subsurface Soil
D.i 258E-02 | 2.31E-02 2.07E-02 | 2.04E-02
Kas 2.80E-01 8.83E-02 | 2.43E-02 1.22E-01
Dispersivity 1.52E-03 4.48E-04 1.12E-04 5.42E-04
VFsams 2 86E-05 1.49E-05 7.35E-06 1.65E-05
NAF 349E+04 | 6.70E+04 | 1.36E+05 | 6.04E+04
Exp. Pt. Concentration (mg/m’) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Ambient Inhalation of Volatiles
From Groundwater
D,?“’ 2.13E-05 | 1.77E05 | 1.58E-05 | 152E-05
. 7.28E-03 | 654E-03 | 5.84E-03 5.77E-03
D™ 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VF yamb 7.62E-06 7.40E-06 | 6.68E-06 7.08E-06
NAF 1.31E+05 | 1.35E+05 | 1.50E+05 | 1.41E+05
Exp. Pt. Concentration {mg/m”) 3.35E-08 1,65E08 | 7.34E-09 | 4.10E-08
|Residential Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
YL 7.28E-03 | 6.54E-03 5.84E-03 5.77E-03
DT 728E-03 | 654E03 | 5.84E03 | 5.77E-03
Kew 1.07E+00 3.21E-01 9.00E-02 3.98E-01
VF seap (1) 3.10E-02 9.56E-03 2.41E-03 1.15E-02
VFseap (2) 1.15E-02 1.15E-02 1.15€-02 1.15E-02
VFseap (Min) 1.15E-02 956E-03 | 2.41E-03 1.15E-02
NAF 8.69E+01 | 1.05E+02 | 4.15E+02 | 8.69E+01
Exp. Pt. Concentration (mg/m’) 0.00E+00 | 0.00E+00 | O0.00E+00 ! 0.00E+00
Commercial Enclosed-Space Inhalation
of Volatiles From Subsurface Soil
VFseap (1) 1.26E-02 | 3.88E-03 9.78E-04 | 4.68E-03
VF geap (2) 561E-03 | 5.61E-03 5.61E-03 5.61E-03
VF seap (Min) 561E-03 | 3.88E-03 9.78E-04 4 68E-03
NAF 1.78E+02 | 2.58E+02 | 1.02E+03 | 2.14E+02
Exp. Pt. Concentration (mg/m”) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Residential Enclosed-Space Inhalation
of Volatiles From Groundwater
Dot 728E03 | G.54E-03 | 5.84E-03 | 5.77€-03
Dus™ 2.24E-03 1.91E-03 1.71E-03 1.65E-03
VF weap 1.52E-02 1.51E02 | 1.36E-02 1.45E-02
NAF 6.57E+01 | 6.63E+01 | 7.356+01 | 6.88E+01
Exp. Pt. Concentration (mg/m’) 6.70E05 | 3.17E05 | 1.50E-05 | 8.43E-05
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APPENDIX B-5

Exposure Point Parameters and Calculation Spreadsheet (2700 feet off-site)

|Parameters

:
g

Toluene

Ethylbenzene

;%

Commercial Enclosed-épaoe Inhalation

of Volatiles From Groundwater
VFweap 6.18E-03 | 6.12E-03 | 5.52E-03 | 5.90E-03
NAF 1.62E+02 | 1.63E+02 | 1.81E+02 | 1.70E+02
Exp. Pt. Concentration (mg/m”) 2.72E-05 1.20E05 | 6.07E-08 | 3.42E-05
Subsurface Soil Leaching to
Groundwater
LFew 107E-02 | 3.21E-03 | 9.00E-04 | 3.98E-03
NAF 9.36E+01 | 3.11E+02 | 1.11E+03 | 2.52E+02
| Exp. PL. Concentration (mg/L) 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

Page 3 of 3




APPENDIX C
Chemical Intake and Risk Calculations Spreadsheets



APPENDIX C-1

Chemical intake and Risk Calculations

Groundwater Ingestion
o @ g 0 ﬁ
g & g 2 'n':
Parameters N 5 2 K] =
s [=] ; ey E
@ - z = 5
w
- Future On-site Commercial Receptor
Exposure Point Concentration - 218E+00 | 1.05E+00 5.50E-01 2.86E+00
Units mgt mg/L mg/L mg/L
Intake Rate Parameters
IRw (L/day) 1.0 1.0 1.0 1.0
Exposure Parameters
EF (days/yr) 250 250 250 250
ED (years) 25 25 25 25
BW (kg) 70 70 70 70
AT (years) 70 25 25 25
Chemical Intake (mg/kg-day) 7.56E-03 1.03E-02 5.38E-03 2.80E-02
SFo 8.40E-03
RfDo 2.00E-01 1.00E-01 2.00E+Q0
Carcinogenic Risk 6.34E-06 6.34E-06
Hazard Quotient 5.14E-02 5.38E-02 1.40E-02 1.19E-01
Current Off-site Residential Receptor {2700 feot down_-gradient)
IExposure Point Concentration 4 40E-03 2.10E-03 1.10E-03 5.80E-02
Units mg/L mg/L mg/L mg/L
Intake Rate Parameters
IRw (L/day) 20 20 20 2.0
Exposure Parameters
EF (days/yr) 350 350 350 350
ED (years) 30 a0 30 a0
BW (k) 70 70 70 70
AT (years) 70 30 a0 30
Chemical Intake (mg/kg-day) 5.17E-05 5.75E-05 3.01E-05 1.59E-04
SFo 8.40E-03
RfDo 2.00E-01 | 1.00E-01 2.00E+00
Carcinogenic Risk 4.34E-07 4.34E-07
Hazard Quotient 2.88E-04 3.01E-04 7.95E-05 6.68E-04
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APPENDIX C-1

Chemiical intake and Risk Calculations

Groundwater Ingestion

o
& -
o @
5 - - g 2
jParameters N 2 8 2 [
] (<] = o, [}
m (= 3 73 lg
il
Future Off-site Residential Receptor (2500 feet down-gradient)
Exposure Point Concentration 5.10E-03 2.50E-03 1.30E-03 6.80E-03
Units mg/L mg/L mg/L mg/L
Intake Rate Parameters
iRw (L/day) 14 1.4 14 1.4
Exposure Parameters
EF {days/yr) 235 235 235 235
ED (years) 9 9 9 9
BW (kg) 70 70 70 70
AT (years) 70 9 8 9
JChemical intake {mg/kg-day) 8.44E-06 3.22E-05 1.67E-05 8.76E-05
SFo 8.40E-03
RfDo 2.00E-01 1.00E-01 2.00E+00
Carcinogenic Risk 7.09E-08 7.09E-08
Hazard Quotient 1.61E-04 1.67TE-04 4.38E-056 3.72E-04
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APPENDIX C-2

Chemical Intake and Risk Calculations
Inhalation of Vapors from Subsurface Soil and/or Groundwater

— 0 ol
(5] &= = -~
: | & Bl g | ¥ | 2
Parameters g s 2 3 $ =
g 2 3 Z g 8
3 £ 3 o
i
Current On-site Commercial Receptor (ambient)
Exposure Point Concentration 6.15E-04 | 2.40E-03 | 8.12E-04 | 1.18E-02 | 6.15E-04
Units (soil + water) mg/m*3 mg/m*3 | mg/m*3 | mg/m*3 | mg/m*3
intake Rate Parameters
IRa {m*/day) 20.0 20.0 20.0 20.0 20.0
Exposure Parameters
EF (days/yr) 250 250 250 250 250
ED (years) 25 25 25 25 25
BW (kg) 70 70 70 70 70
AT (years) 70 25 25 25 25
Chemical Intake (mg/kg-day) 4.29E-05 | 4.69E-04 | 1.59E-04 | 2.27E-03 | 1.20E-04
SFi 8.40E-03
RfDi 4.00E-01 | 1.00E+00| 8.60E-02 | 1.70E-03
Carcinogenic Risk 3.61E-07 3.61E-07
Hazard Quotient 1.17E-03 | 1.59E-04 | 2.64E-02 | 7.07E-02 | 9.85E-02

Current Off-site Commercial Receptor (enclosed-space/120 feet down-gradient)

Exposure Point Concentration 7.42E-03 | 3.61E-03 | 1.71E-03 | 9.43E-03 | 7.42E-03
Units (water) mg/m*3 mg/m*3 | mg/m*3 | mg/m*3 | mg/m*3
Intake Rate Parameters
IRa (m*/day) 20.0 20.0 20.0 20.0 20.0
Exposure Parameters
EF (days/yr) 250 250 250 250 250
ED (years) 25 25 25 25 25
BW (kg) 70 70 70 70 70
AT (years) 70 25 25 25 25
Chermical Intake (mg/kg-day) 5.19E-04 | 7.06E-04 | 3.35E-04 | 1.85E-03 | 1.45E-03
SFi 8.40E-03
RfDi 4.00E-01 | 1.00E+00 | 8.60E-02 | 1.70E-03
Carcinogenic Risk 4.36E-06 4.36E-06
Hazard Quotient 1.77E-03 | 3.35E-04 | 2.15E-02 | 8.54E-01 | 8.78E-01
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APPENDIX C-2

Chemical Intake and Risk Calculations
inhalation of Vapors from Subsurface Soil and/or Groundwater

Parameters

Benzene {C)

Toluene

Ethylbenzene

Xylenes

Benxene (N)

Total Risk

Current Off-site Residential Receptor (enclosed-space/1800 feet down-gradient)

Exposure Point Concentration 1.51E-04 | 7.24E-05 | 3.4CE-05| 1.89E-04 | 1.51E-04

Units (water) mg/m*3 | mg/m*3 | mg/m*3 | mg/m*3 | mg/m*3
Intake Rate Parameters

IRa (m*/day) 15.0 15.0 15.0 15.0 15.0
Exposure Parameters

EF (days/yr) 350 350 aso 350 350

ED (years) 30 30 30 30 30

BW (kg) 70 70 70 70 70

AT (years) 70 30 30 30 30
Chemical Intake (ma/kg-day) 1.33E-05 | 1.49E-05 | 6.99E-06 | 3.88E-05 | 3.10E-05

SFi 8.40E-03

RfDi _ 4 00E-01 | 1.00E+00| 8.60E-02 | 1.70E-03
Carcinogenic Risk 1.126-07 1.12E07
Hazard Quotient 3.72E-05 | 6.99E-06 | 4.52E-04 | 1.83E-02 | 1.87E-02

Future On-site Commercial Worker Receptor {(enclosed-space)

Exposure Point Concentration
Units (soil + water)
intake Rate Parameters
IRa (m°/day)
Exposure Parameters
EF (days/yr)
ED (years)
BW (kg)
AT (years)
Chemical Intake {(mg/kg-day)
SFi
RiGi

Carcinogenic Risk
Hazard Quotient

1.30E-01 | 6.27E-01 | 1.11E-01 | 3.30E+00} 1.30E-01
mg/m*3 | mg/m*3 | mg/m*3 | mg/m*3 | mg/m*3
20.0 20.0 20.0 20.0 20.0
250 250 250 250 250
25 25 25 25 25
70 70 70 70 70
70 25 25 25 25
9.11E-03 | 1.23E-01 | 217E-02 | 6.45E-01 | 2.55E-02
8.40E-03
4.00E-01 | 1.00E+00| 8.60E-02 j 1.70E-03
7.65E-05 7.65E-05
3.07E-01 | 2.17E-02 | 7.50E+00 | 1.50E+01 | 2.28E+01
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APPENDIX C-3

Chemical intake and Risk Calculations
Dermal Contact with Groundwater

Parameters

Benzene

Toluene

Ethylbenzene

Xylenes

Total Risk

Current Off-site Residential Receptor (showering/2700 feet down-gradient)

Exposure Point Concentration 4.40E-03 2.10E-03 1.10E-03 | 5.80E-02

Units {water) mg/L mg/L mg/L mg/L
Intake Rate Parameters

EV (events/day) 1.0 1.0 1.0 1.0

B (unitless) 1.30E-02 5.40E-02 1.40E-01 | 1.60E-01

Kp (cm/hr) 2.10E-02 4 50E-02 | 7.40E-02 | 8.00E-D2

tau (hr) 2.60E-01 3.20E-01 3.90E-01 | 3.90E-01

Z {cmfevent) 1.66E-02 4.29E-02 8.88E-02 | 9.75E-02
Exposure Parameters

EF (days/yr) 350 350 350 350

ED (years) 33 33 33 33

BW (kg) 70 70 70 70

AT (years) 70 33 33 33

t-event (hr/day) 0.26 0.26 0.26 0.26

SA (cm?) 23000 23000 23000 23000
Chemical Intake (mg/kg-day) 1.08E-06 2.84E-05 | 3.08E-05 | 1.78E-04

SFd 8.70E-03

RiDd 1.60E-01 9.,70E-02 | 1.84E+00
Carcinogenic Risk 9.43E-08 9.43E-08
[Hazard Quotient 1.77E-04 | 3ATE-04 | 9.69E-05 | 5.91E-04
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APPENDIX C-3

Chemical Intake and Risk Calculations
Dermal Contact with Groundwater

Parameters

Benzene

Toluene

Ethylbenzene

Xylenes

Total Risk

Future Off-site Residential Receptor (showering/2500 feet down-gradient)

Exposure Point Concentration 5.10E-03 2.50E-03 1.30E-03 | 6.80E-03

Units (water) mg/L mg/L mg/L mg/L
intake Rate Parameters

EV (events/day) 1.0 1.0 1.0 1.0

B (unitless) 1.30E-02 5.40E-02 1.40E-01 | 1.60E-01

Kp (cm/hn) 2.10E-02 4 50E-02 7.40E-02 | 8.00E-02

tau ¢hr) 2.80E-01 3.20E-01 3.90E-01 3.90E-01

Z (cmfevent) 1.47E-02 3.89E-02 827E-02 | 9.11E-02
Exposure Parameters

EF (days/yr) 235 235 235 235

ED (years) 33 a3 33 a3

BW (kg) 70 70 70 70

AT (years) 70 33 33 33

t-event (hr/day) 0.187 0.167 0.167 0.167

SA (cmd) 20000 20000 20000 20000
Chemical Intake {(mg/kg-day) 6.48E-06 1.78E-06 1.98E-056 | 1.14E-04

SFd 8.70E-03

RfDd 1.60E-01 9.70E-02 | 1.84E+00 .
Carcinogenic Risk 5.64E-08 5.64E-08
Hazard Quotient 1.12E-04 2.04E-04 | 6.20E-05 | 3.78E-04
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