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Dr. Ravi Arulanantham

Department of Environmental Health
Hazardous Materials Division

Alameda County Health Care Services Division
80 Swan Way, Room 200

Qakland, California 94621

Re: ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

Dear Dr. Arnlanantham:

This letter presents the results of a modified health risk assessment (RA) for the
off-site groundwater associated with the site referenced above. On behalf of
ARCO Products Company (ARCO), Pacific Environmental Group, Inc.
(PACIFIC) completed the RA based on the methodology described in PACIFIC’s
July 27, 1993 proposal, which Alameda County Health Care Services Agency
(ACHCSA) approved on Aungust 3, 1993, The results of this assessment are
summarized below. Additionally, all results are tabulated and example
calculations for each health risk scenario identified by ACHCSA are presented as:

Attachment A - Scenario 1: Children Playing in Irrigating Groundwater

Attachment B - Scenario 2: Adults Working or Resting Adjacent to
Irrigating Groundwater |

Attachment C - Scenario 3: Soil Vapor Transport through Soil

Attachment D - Non-Carcinogenic Risk

SUMMARY

The results of the modified health risk assessment for children indicate that the
total potential carcinogenic risk ranges from 4.3 x 1077 t0 8.5 x 10”7 and the total
potential non-carcinogenic risk hazard quotient is less than 1 (Table 1). The
results of the modified health risk assessment for adults indicate that the total
potential carcinogenic risk ranges from 8.9 x 107 to 9.1x 10”7 and the total poten-
tial non-carcinogenic hazard quotient is less than 1 (Table 2). With ACHCSA
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Dr. Ravi Arulanantham

Department of Environmental Health
Hazardous Materials Division

Alameda County Health Care Services Division
80 Swan Way, Room 200

‘Qakland, California 94621

Re: ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

Dear Dr. Arulanantham:

This letter presents the results of a modified health risk assessment (RA) for the
off-site groundwater associated with the site referenced above. On behalf of
ARCO Products Company (ARCO), Pacific Environmental Group, Inc.
(PACIFIC) completed the RA based on the methodology described in PACIFIC's
July 27, 1993 proposal, which Alameda County Health Care Services Agency
(ACHCSA) approved on August 3, 1993. The results of this assessment are
summarized below. Additionally, all results are tabulated and example
calculations for each health risk scenario identified by ACHCSA are presented as:

Attachment A - Scenario 1: Children Playing in Irrigating Groundwater
Attachment B - Scenario 2: Adults Working or Resting Adjacent to

Irrigating Groundwater :
Attachment C - Scenario 3: Soil Vapor Transport through Soil
Attachment D - Non-Carcinogenic Risk

SUMMARY

The results of the modified health risk assessment for children indicate that the
total potential carcinogenic risk ranges from 4.3 x 1077 10 8.5 x 107 and the total
potential non-carcinogenic risk hazard quotient is less than 1 (Table 1). The
results of the modified health risk assessment for adults indicate that the total
potential carcinogenic risk ranges from 8.9 x 107 t0 9.1 x 107 and the total poten-
tial non-carcinogenic hazard quotient is less than 1 (Table 2). With ACHCSA
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acceptance of this summary letter, PACIFIC will incorporate these results into the
Remedial Investigation and Feasibility Study.

If you have any questions regarding this project, please do not hesitate to call.

Sincerely,

Pacific Enﬁronmental Groilp, Inec.

L T
- .

Keith Winemiller

Senior Staff Engineer ’
% ? r &/ﬁ,{) S~

Debra Moser :

Project Manager '

Attachments: Table 1 - Summary of Potential Health Risk to Children

Table 2 - Summary of Potential Health Risk to Adults

Attachment A - Scenario 1: Children Playing in Irrigating
Groundwater _

Attachment B - Scenario 2: Adults Working or Resting Adjacent
to Irrigating Groundwater :

Attachment C - Scenario 3: Soil Vapor Transport through Soil

Attachment D - Non-Carcinogenic Risk

cc:  Mr. Mike Whelan ARCO Products Company
Mr. Chris Winsor, ARCO Products Company
Dr. Charles Lapin, ARCO Products Company
Mr. Rich Hiett, Regional Water Quality Control Board - S.F. Bay Region
Ms: Juliett Shin, Alameda County Health Care Services Agency
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o Table 1
Summary of Petential Health Risk to Childern

ARCO Service Station
17601 Hesperian Boulevard
San Lorenzo, California

17393 NA

NA

Carcinogenic Risk Non—Carcinogenic Risk
inhalation ) inhalation
Wall Dermal Volatilized Soit Cumulative | Dermal Volatilized Soil Cumulative
fon _ Groundwatey Vapor Risk Contact Ingestion Groundwater Vapor Risk

NA 4.3E-07

4.3E—07 NA

NA = Notapplicable
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Table 2
Summary of Potential Health Risk to Adults

ARCO Service Station
17601 Hesperian Boulevard
San Lorenzo, California

Carcinogenic Risk Non-Carcinogenie Risk

Number _ _Ci!'qa._l_n

Inhalation " Inhalation . i
Well Volatilized Sall Cumulative Volatilized Soll Cumulative

‘\Iapor‘ K _ Groundwater

Vepor ___Fisk

NA = Not appliceble

330061 KRISK2A\TABLE2. WK1
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ATTACHMENT A

SCENARIO 1: CHILDREN PLAYING IN
IRRIGATING GROUNDWATER




Table A—1

Dermal Contact with Groundwater: Children Exposure

ARCO Service Station 0808
17601 Hesperian Boulevard .
San Lorenzo, California

EQUATION: -
RISK = CWxSAxDPx ED X EF x ETx CFx SFx PC
BWx AT
WHERE:
CW = Benzene Concentration in Water (Historical Maximum) [milligrams fliter]
SA = Skin Surface Area Available for Contact [square centimeters)
DP = Dermal Permsability Constant [centmeters/hour]
ED = Exposure Duration {years)
EF = Exposure Frequency [days/year]
ET = Exposure Time [hours/day]
CF = Volumaetric Conversion Factor for Water [1 liter/1,000 cubic centimeters)
SF = Slope Factor [kilograms —day/milligram]
"PC = Partitioning Coefficient [fraction]
BW = Body Wsight [kilograms)
AT = Averaging Time [days)
APPROVED VALUES:
CW=  SeeBelow
SA = 4,970 sq.cm
DP = 0.410 cm/fhr
ED = 9yr
EF = See Below
ET= See Below
CF = 0.01 Lcucm
SF = 0.028 kg-day/mg
BW = 25 kg
AT = 25,550 day
PC = 0.10
WELL SPECIFIC VARIABLES:
W ET EF |
WELL 1.D. {mg/Ly thr/day) {day/fyr) RISK
590 ND 6.5 52 NA
633 ND NA NA NA
634 NS " NA NA NA
642 ND 1.3 260 NA
675 NS MA "NA NA
17187 ND NA 652 NA
17200 0.0027 NA NA NA
17203 ND 1.5 24 ’ NA
17302 0.00064 50 156 4.2E-08
17348 ND NA NA NA
17342 0.0160 1.0 260 3.5E-07
17371 0.0030 20 24 3.6E-D8
17372 0.0055 2.0 260 : 2.4E-07
17393 ND NA NA NA
ND = Not detected above method detaction limit
NA = Not available or not applicable
NS = Not sampled
330061 HRISK2\CDC.WK1 September 17, 1993
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Table A~2
Ingestion of Groundwater: Children Exposure

ARCO Service Station 0608
17601 Hesperlan Boulevard
San Lorenzo, California

EQUATION: . .
RISK = CWxIRx ED x EF x SF x PC
BW x AT

WHERE:
CW = Benzene Concentration in Water (Historical Maximum) [milligrams/liter]
IR = Ingestion Rate (liters/day)
ED = Exposure Duration [years]
EF = Exposure Frequency [days/year]
8F = Slope Factor [kilograms —day/miligram])
PC = Partitioning Coefficient [fraction]
BW = Body Weight [kilograms)
AT = Averaging Time [days]

APPHROVED VALUES:
CW = See Below

iR= 0.35 L/day
ED = 9yr
EF =  See Below
SF = 0.029 kg-—day/mg
PC = 0.10
BW =- , 25 kg
‘AT = 25,550 day
WELL SPECIFIC VARIABLES:
Cw - EF
WELL LD, {mg/L) (dayfyr). RISK
590 ND 52 NA
633 ND NA NA
634 NS NA NA
€42 ND 260 - NA
£75 NS NA NA
17197 ND 52 . NA
17200 0.0027 NA NA
17203 ND 24 NA
17302 0.00064 - 156 1.4E-09
17348 ND NA NA
17349 ~ Q0160 260 5.9E—08
17371 0.0090 24 - 31E-09
17372 0.0055 260 ‘ 2.0E--08
17393 ND NA NA

ND
NA
NS

= Not detected above method detection fimit
= Not available or not applicable
= Not sampled

330061 ARISKACING2. WK1 September 17, 1893




a

EQuanioN !

WHERE

RePoovED VALYrS %

CALC UL ATIONSG &

Licr

1S = CcwrlRy ED v EFx 5F x P

Bw » AT
CLd T BENTEE WONERTRATION N WATER (urroricac mamun ) Lengfe]
12 T JRgEsTon KATE [ 4147
€r = Exfosoer Fesavirey Cdiy)
£D = FyrosueE Owearron Tyl
s T SLorE Aol [ kg -d [ma]
& = Beoy werarr [t
AT =

= FPrer (TIONIREG Corfr e EaT 'frw{ne:rdf_}

Cod T OO0 myglt
7 T 0.8% L/

EF 5 2Ueo A/td

Ep = 9

S ® 0.029 Mg-a/m;j
B =25 k

AT = 25,550 d

FC T o0.re

~ (¢ 010 mgh YO.8S w3 n X 260 Y 9y O. 029 - O fmeg X0 )

i

(25 ¥e,Y 26 S50 3)
Z 595 x,p _J

PACIFIC
ENVIRONMENTAL
W77 croue.INC. BRO-0lp 4 WELL- =
134G Dr awnﬂymaq_gr__

Project No: Figure No: | Date: q/ (292

Title: CALCOATIONS FOR INGESTION OF GROUNBWATE 2.
CHILDEER. ExPonoR T

" Wend




Table A—-3

Inhalation of Volatilized Groundwater: Children Exposure

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, Califomia

EQUATION: -
CA= CWxQxTxPC
V+{vxHxWxT)
WHERE: .
CA = Benzene Concentration in Alr [milligrams/cubic meter]
CW = Benzene Concentration in Water [milligramas/Liter]
= Flow Rate of Extracted Groundwater [liters/second]
T = Time (Normalized to Houriy~basis) [seconds]
PC = Partitioning Coefficient [fraction]
= Volume of Air Surrounding the Irrigation Well [cubic meters])
v = Wind Velocity [meters/second]
= Dispersion Height [meters] ’
W = Width of Backyard [meters]
APPROVED VALUES:
CW=  See Below
Q= 063 Us
T= 3600 s
PC = 0.9
V= SeeBelow
v = 2.0 m/s
H= 1.5 m
W= SeeBelow

WELL SPECIFIC VARIABLES:

. cw v w CA
WELL ILD. {mg/L} {cum} (m) {mglcu.m}
520 ND NA NA NA,
633 ND NA NA NA
634 NS NA NA NA
642 ND NA NA NA
675 NS NA NA NA
17197 ND NA NA NA
17200 0.0027 3,554 48.7 1.0E-05
17203 ND NA NA NA
17302 Q.00064 153 10.1 1.2E—-05
17348 ND NA NA NA
17349 0.0160 293 14.0 2.2E-04
17371 0.0090 167 10.5 1.6E-04
17372 0.0055 869 21.1 4.9E-05
17393 ND NA NA NA
330061 A\RISK2ACINH2.WK1 September 17, 1993




Table A—3 (continued)
Inhalation of Volatilized Graundwater: Children Exposure

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

EQUATION: -

RISK = CAxIRxED x EF x SF
BWx AT
WHERE:
CA = Banzene Concentration in Air (Calculated Above) [milligrams/eubic meter]
IR = Inhaltion Rate [cubic meters/hour]
ED = Exposure Duration [years]
EF = Exposure Frequency [daysfyear]
5F = Slope Factor [kilograms —day/milligram)
BW = Body Weight [kilcgrams] .
AT = Averaging Time [days]
APPROVED VALUES:
CA=  SeeBelow
IR = 0.60 cu.m/hr
ED = 9 yr
EF = See Below
SF = 0.029 kg—day/mg
BW = 25 kg
AT = 25,550 day

-WELL SPECIFIC VARIABLES:

CA EF
WELLLD. (mg/cum) (dayfy) RISK
590 NA 52 ' NA
833 NA T NA NA
634 MNA NA ~ NA
€42 NA 260 . NA
675 NA NA NA
17197 NA 52 NA
17200 1.04E—05 NA NA
17203 NA 24 NA
17302 1.20E-05 156 4.6E-10
17348 NA NA NA
17349 2.16E-04 260 1.4E-08
17371 1.61E-04 24 9.5E-10
17372 491E-05 260 3.1E-09
17393 NA NA "NA
ND = Not detecied above method detection limit
NA = Not available or not applicalde

NS = Not sampled

330061 ARISKACINH2. WK1 September 17, 1993
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ATTACHMENT B

SCENARIO 2: ADULTS WORKING OR RESTING ADJACENT
TO IRRIGATING GROUNDWATER




Table B-1

Inhalation of Volatilized Groundwater: Adult Exposure

ARCO Service Siation 0808
17601 Hesperian Boulevard
San Lorenzo, California

EQUATION:

CA= CWxQxTxPC
V+{WxHxWxT)
WHEHRE:
CA = Benzene Concentration in Alr [milligrams/cubic meter)
CW == Benzene Conceniration in Water [milligrams/Liter]
= Flow Rate of Extracted Groundwater {liters/second]
T = Time {(Normalized to Hourly—basis) [seconds]
PC = Partitioning Cosfficiant [fraction]
= Volume of Alr Surrounding the Irrigation Well [cubic meters]
v = Wind Velocity {meters/second] .
H = Dispersion Height [meters]
= Width of Backyard [meters]
APPROVED VALUES:
CW=  SeeBelow
Q= 0.63 Us
T= 3,600
PC = 0.g
V= SeeBelow
v= 20 m/s
H=" . - 20 m
W= See Below
WELL SPECIFIC VARIABLES: .
Ccw \ w CA
WELL LD. (mg/L) (cu.m) {m) {mg/cu.m)
530 ND NA NA MNA
633 ND NA NA NA
634 NS NA NA NA
642 ND NA NA NA
675 NS NA NA NA
17187 ND NA NA NA
17200 0.0027 4,738 48.7 7.8E-06
17203 ND NA NA NA
17302 0.00064 204 101 8.0E-06
17348 ND NA NA NA
17349 0.0160 380 14.0 1.6E-04
17371 0.0080 222 10.8 1.2E-04
17372 0.0055 832 211 3.7E-05
17393 ND NA NA NA

330061 S\RISKAAAINH2. WK1
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Table B—1 (continued)
Inhalation of Volatilized Groundwater: Adult Exposure

ARCO Servica Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

EQUATION:
RISK = CAxIAx ED x EF x SF
BW x AT

WHERE:
CA = Benzene Concentration in Alr (Calculated Above) [milligrams/cubic meter]
IR = inhaltion Rate [cubic meters/hour]
€D = Exposure Duration [years)
EF = Exposure Frequency [days/year]
SF = Slope Factor [kilograms —day/milligram]
BW = Body Weight [kilograms] -
AT = Averaging Time [days]

APPROVED VALUES:
CA=  SeeBelow

IR= 0.83 cum/hr

ED = 70 yr

EF =  See Below

SF = 0.029 kg—day/mg
BW = 70 kg -
AT = 25,550 day

WELL SPECIFIC VARIABLES:

CA EF
WELLLD. (mg/eum) (day/yr) ' RISK
590 NA &2 NA
633 NA NA NA
834 NA NA NA
842 NA 260 NA
675 NA NA NA
17187 NA ' 52 NA
17200 7.82E—-06 NA NA
17203 NA 24 NA
17302 8.98E—06 156 1.3E-09
17348 NA NA NA
17349 1.62E-04 260 4 0E-08
17371 1.21E-04 24 2.7E-09
17372 3.69E-05 260 9.0E-09
17393 NA ’ NA NA
ND = Not detected above methed detection limit
NA, = Not available or not applicable

NS = Not sampled

330061 S\RISK2\AINH2. WK1 ‘ September 17, 1993
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ATTACHMENT C
SCENARIO 3: SOIL VAPOR TRANSPORT THROUGH SOIL




Table G-1
Inhalation of Soil Vapor: Chiidren Exposure

ARCO Service Station 0608
17601 Hesparian Boulevard
San Lorenzo, California

Detarmine Benzene Concentration in Air At Groundwater—Air Intarface Based on .
Groundwater Concentration :
Using Henry'e Law:

CSV=  [HBx{({CWB/MWB)/(CWW/MWW))/PT]xD x MWBE x CF
MWA
Whera: C8V = Benzena Concentration in Air at the Water— Alr Interface [micrograms/milliliter]

HB = Henry's Law Coefficient (Benzene) [atmospheres]
CWB = Benzene Concentration in Water (Site—Wide Historical Maximum) [milligrams/liter]
MWB = Molecular Weight of Benzene {grams/mote]
-CWW = Water Cancentration in Water [milligramsiiter]
MWW = Molecular Weight of Water [grams/maole]
PT = Total Pressure [atmospheres)
D = Density of Subsurface Air (50 degrees F) [grams/liter]
CF = Conwersion Facter [1,000 micrograms —milliliter/gram — liter]
MWA = Molecular Weight of Air [grams/iiter]

Values: HB = 240.0 atm
CWB = 3.40E-04 g/L
MWB = 7812 g/mole
CWW = 1,000.0 g/L
MWW = 18.00 g/mole
PT = 1.0 atm
b= 12g/L
CF = 1.000.0 ug/g
MWA = 29.0 g/mole

Solution: CSV = &.08E-02 ug/mL

Determine Benzene Cancentration in Air at Groundsurface Based on Diffusion
Using SEASOIL and Farmer's Equations:
DA x n-ms)™103)/n"2)Ix[{CATM-CSV) /L] xT]xCF

Where: CA = Benzene Concenfration in Air at Groundsurface [milligrams/cubic meter]

DA = Steady State Diffusion Coefficient in Air (Benzene) [square centimetars/second)]
n = Soil Porosity [fraction]

msg = Soil Moisture [fraction]

CATM = Benzene Concentration in Background Surface Air [micrograms/millilites]
C8V = Benzene Concentration in Air at the Water—Alr Interface [micrograms/milliliter]

L = Depth of Soil Cover [centimeters]
T = Time {(Normalized to Hour—basis) [seconds)

CF = Conversion Factor [10 square centimeters—milligrams/square meter—microgram}
H = Dispersion Height [metsrs]

Values: DA = 0.077 sq.cm/fs
ne= 0.25
ms = 0.20
CATM = 1.98E—-03 ugfmL
C8v = 6.08E—02 ug/mL
L= 357.2 cm
T= 3,600 s
CF= 10.0 sg.cm-mg/sq.m-—ug
H= 15 m
Solution: CA = 224E-04 mg/cu.m

330061 4\RISK2\SV2. WK1 _ September 17, 1993




Table C—1 (continued)
Inhalation of Soil Vapor: Children Exposure

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

EQUATION: :
RISK= =  CAxIRxETxEDxEFxSF __
BWx AT
WHERE: . .
CA = Banzene Concentration in Air {Calculatad Abova) [miliigrams/cuble meter]
IR = inhalation Rate [cubic meters/hour]
= Exposure Time fhours/day]
‘= Exposure Duration [years)
EF = Exposure Frequency [days/fyear]
&F = Slope Factor [kilograms—day/milligram)
BW = Body Weight [kilograms]
AT = Averaging Time [days]
APPROVED VALUES:
CA = 2.24E-04 mg/eum
IR = 0.83 cu.m/hr
ET = 15.36 hr/day
. EF = 365 dayfyr
ED = 9 yr
8F = 0.029 kg—day/mg
BW = 25 kg
AT = - 25,550 day
SOLUTION: .
RISK = 4.3E-07

330061 A\RISKASV2.WK1 September 17, 1993




: Table C~2
Inhalation of Soil Vapor: Adult Exposure

ARCO Service Siation 0608
17601 Hesperian Boulevard
San Lorenzg, California

Determine Benzene Concentration in Air At Groundwater—Air Interface Based on
Groundwater Concentration
Using Henry's Law:

Ccsv= [HE x ({CWB /MWB) / (CWW /MWW ] /PT] xD x MWBx CF
: MWA
Where: CSV = Benzene Concentration in Air at the Water—Air Interface [micrograms/milliliter]

HB = Henry's Law Coefficient {Benzene} [atmospheres]
CWB = Benzone Concentration in Water (Site—Wide Historical Maximum} [milligrams/iiter]
MWB = Molecular Weight of Benzene [grams/mole] '
CWW = Water Concentration in Water [milligrems/iter}
MWW = Molecular Weight of Water [grams/mole}

PT = Total Pressure [atmospheres]

D = Density of Subsurface Air (50 degrees F) [grams/iiter]

CF = Conversion Factor [1,000 micrograms—millititer/gram —liter]

MWA = Molecular Weight of Air [grams/liter] ' .-

Values: HB = 240.0 atm

CWB=  3.40E—04 g/L
MWE = 78.12 g/mole
CWW = 1,000.0 g/L
MWW = 18.00 g/mole
PT = 1.0 atm
D= 1.2 giL
CF = 1,000.0 ug/g
MWA = 28.0 g/mole

Solution: - C8V = 6.08E-02 ug/mL

Determine Benzene Concentration in Air at Groundsurface Based on Diffusion
Using SEASOIL and Farmer's Equations:
DAx({{n - ms)™10, n~2)1x] (CATM —CSV) /LIxT]xCF
H

Where: - CA = Benzene Concentration in Air at Groundsurface [micrograms/cubic meter]
DA = Steady State Ditfusion Coefficient in Air (Benzene) [square centimeters/second]
n = Soil Porosity [fraction]
ms = Soil Moisture {fraction]
CATM = Benzene Concentration in Background Surface Air [micrograms/milliliter]
CSV = Benzene Concentration in Ar at the Water—Air Interface {micrograms/milliliter]

= Depth of Soil Cover [centimeters]
= Time (Normalized to Hour-basis) [seconds]

CF = Conversion Factor [10 square centimeters —milligrams/sqaure meter—microgram]
= Dispersion Height {metars]

Values: DA = 0.077 sg.cm/s
= 0.25
ms = Q.20
CATM =  1.986—08 ug/mL
C3V = 5.08E—02 ug/mL
= 357.2 cm
= 3,800 s
CF = 10.0 sq.cm—-mg/sq.m—ug
= 20m
Solution: CA = 1.68E—04 mg/cu.m

330061 H\RISK2ASV3.WK1 : September 17, 1993



Table C—2 (continuad)
Inhalation of Soil Vapor: Adult Exposure

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California '

EQUATION:
RISK = CAx|RxET xED x EF x S§F
BW x AT -
WHERE:
CA = Benzene Concentration In Alr (Caleulated Above) [milligrams/cubic meter]
IR = Inhalation Rate {cubic meters/hour)
€T = Exposure Time [hours/day]
EF = Exposure Frequency [days/yeer]
ED = Exposure Duration [years]
SF = Slope Facter [kilograms—day/milligram]
* BW = Body Weight [kllograms]
AT = Averaging Tima [days]
APPROVED VALUES:
CA= 1.68E—04 mg/cu.m
IR = ~ 0.83 cum/hr
ET = 15.36 hr/day
EF = 365 daylyr
ED = 70 yr
SF = 0.029 kg-day/mg
BW = 70 kg
AT = 26,550 day
SOLUTION:
- .RISK = 8.9E-07

330061 A\RISKASVI. WK1 September 17, 1993
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ATTACHMENT D
NON-CARCINOGENIC RISK



Table D1
Ingestion of Groundwater; Children Exposure
Non—Carcinogenic Risk

ARCO Service Station 0808
17601 Hesperian Boulevard
San Lorenzo, California

EQUATION:
RISK = CWxiRx PC
BW
RD
WHERE:

CW = Compound-—Specific Concentration in Water (Historical Maximum) [milligrams/liter]
IR = Ingestion Rate {literg/day)

PC = Partitoning Coefficient {fraction]

BW = Body Weight [kilograms]

RfD = Reference Dose [milligram/kilogram/day]

APPROVED VALUES:
CW = See Below

IR= 0.35 Liday
PC = 010
. BW = 25 kg
RiD = 0.10 mg/kg/day (Ethylbenzene)

0.20 mg/kg/day {Toluene)
2.00 mg/kg/day (Xylene)

330081 \RISK2INONINGC2.WHK1

September 17, 1993




) Table D—1 {continued)
Ingestion of Groundwater: Childeen Exposure
Non—Carclnogenic Risk

ARCOQ Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

WELL SPECIFIC VARIABLES:

cw cw cw
. Ethylbenzene Toluene Xylene RISK RISK RISK
WELL 1.D. (mg/L) {mg/L) {rng/L) Ethlybenzena Toluena Xylene
590 ND ND ND NA NA NA
633 ND ND ND NA NA NA
634 NS NS NS NA NA NA
642 ND ND ND NA NA NA
675 NS NS NS NA NA NA
17197 ND ND ND NA NA NA
17200 ND ND 0.0120 NA NA 8.4E-06
17203 ND ND 0.0013 NA NA 9.1E-07
17302 0.00044 ND ND 6.2E-06 NA NA
17348 ND ND ND NA NA NA
17349 0.0071 0.0042 0.1100 9.9E--05 2.9E-05 7.7E-05
1731 0.0039 0.0010 0.0045 5.5E-05 7.0E-06 3.2E-08
17372 0.0013 0.0009 0.0012 1.8E-05 6.3E-06 B.AE-0O7
17393 ND ND ND NA NA NA
ND = Not detected above method detection limit
NA = Not available or not applicable
1 NS = Not sampled
|
330061 4\RISKANONINGC 2. WK1 September 17, 1993
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Table D-2
Dermal Contact with Groundwater: Children Exposure
Non-Carcinogenic Risk

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

EQUATION:

RISK = CWxSAxDPxETxPC
BWx CF
RfD
WHERE:
' CW = Compound —Specific Concentration in Water (Historleal Maximium) [milligrams/fiiter]

SA = Skin Surface Area Available for Contact [squara centimeters)
DP = Dermal Permeability Constant [centimeters/hour]

ET = Exposure Time [hours/day]

PC = Partitioning Coefficient [fraction]
BW = Body Weight [kilograms)

CF = Conversion Factor {1,000 cubic centimetersfliter]
RfD = Compound-—Specific Reference Dosage [miligrams/kilogram/day]
APPROVED VALUES:

CW = Sea Below

SA= 4,970 sq.cm

DP = 0.001 em/hr {Ethylbenzene)

0.0009 em/tr (Toluene)
0.25 ecmftr (Xylene)

ET=  See Below

PC = 0.10

BW = 25 kg

CF= 1,000 cu.emfl

RID = 0.10 mg/kg/d (Ethylbenzene)

0.20 mg/kg/d (Toluens)
2.00 mg/kg/d Kylene)

330081 \RISK2NONCDC2.WK1
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Tabte D=-2 {(centinued)
Dermal Contact with Groundwater: Children Exposure
: Non-Carcinogenic Risk

~ ARCO S_ervlce Station 0608
17601 Hesperian Boulevard
8an Lorenzo, Californla

WELL SPECIFIC VARIABLES:
" CW Ccw cw
Ethylhenzene Toluene Xylene . ET RISK RISK RISK
WELL 1.D. {mgfL) {mg/L) {mg/L) {hr/day) Ethylbenzene Toluene Xylene
580 ND ND ND 8.5 NA NA NA
€33 ND ND . ND NA NA NA NA
634 NS NS NS NA NA NA NA
842 ND ND ND 1.3 NA NA NA
675 NS NS NS NA NA NA NA
17197 ND ND ND NA NA NA NA
17200 ND ND 0.0120 "NA NA NA NA
17203 ND ND 0.0013 15 NA NA 4.BE-06
17302 0.0004 ND ND 5.0 4. 4E-07 NA NA
17348 ND ND .. ND NA NA NA NA
17249 0.0071 0.0042 0,1100 1.0 1.4E-086 3.8E—~07 2.7E-04
17371 0.0039 0.0010 0,0045 20 1.6E-06 1.8E~D7 2.2E-05
17372 0.0013 0.0009 0.0012 2.0 5.2E—-07 1.6E-07 6.0E-06
17393 ND ND ND NA NA NA NA
ND = Not detected above mathod detection limit
NA = Not available or not applicable
NS = Not sampled
330061 \RISK2NONCDC2.WK1 September 17, 1983




Baoanon): sy T oo xsa r DD xET xS
: Lo X F

2>
Wweoy 2 WOy T BETHReeaiEmE ConUmaTiAnDn (N vaseil. Trglll)
GOy T TOLUMRE comcmsmianssd 8 warEe. Dregle]
Cx 7 MACROT CoOTNTRATIRY 10 whara D/t
<A T Sa SUERTALE ACEMA AvAiLAnLE Fog LoniTieT Cern? 3
DP = Danmar PEemEAMLITY  CorTRNT [ o pin \(Compoumo Sof e f 1)
Er T Exposues Tomg [nid7)
€C = Prannoannlg (OF FRIGE T
B T Gonw Wt T [l
CF T CawaNE LM v T AL YO
TZCDE T QEEELENCE Dosaal FOL Buud ge g Ivglrg Yo\
LDy T LErERLNGE  Dospge Fod- Terocms L fly Jo7]
D, T Loreesrxl Deanae Poz xnEox Lox ke jd ]

QPPOQ\{EQ VAL

Qg = 0.0071 wglt
Cwde ' T ooode gl
Cudy oo oo My | L
Sh T 4.8990 et
bb ¢ 0001 el
Dfr  * 0.c00% cwilhn
D, = 0.25 ¢l
ET = LO hjd

P = o

B =I5k

LF = fooem* /L
M0y = o.1 ”3/'(3/51

RID, = ©-2 rmgfeg /d
D, = 2.0 m /kj /J

CALCULATIONS §
Ly = (o, 007 | vl X 4,970 et YO-00 1emin X -0 hi1d ¥ o )

(2% %M V1000 e iL)
(o-» W}ikﬁlt))

lo

A xio ? e ué,a’uz:msﬂ

L

—
H

ty

GROUP, INC. 22%0- 0lo- 1 VRt

RESES Drawn By, A

Title: CAcutArions For  A1sK ASSOUATED LT DEZMAL ( rOTALT T5 _
GROUAD BATEL I No AS- CAR C | SOGERY (. CHAOPER CXPSEUE ¢ 1\2__

@ packic | Project No: Figure No: |Date: q/ 5 /g3




Paskr 2= (©- 004z my LY A:@70 cm? X ©- 0520 em [ ) (1 -0 W{IY(0-1)
(2o ke Yiooo wm?/L)
(0.2 ~5{¥kq {2 )

= 290 %10 " CTDLUEMFZ,)]

p——t

Qow, ™ (0 1100w L X A 890 om* Y. 25 cmib) W OWEY 0.1)
(2% ke X | oo em3fL)
{2-0 hg!.ks LD

\: 2% xw54 CXYLENED WJ

* 7

. . i : Date: ’
EZ% e Project No: Eggieﬁo ate: qf1¢ Jo3
% <IN 5307 Qk. 14 V1w g DraWﬁ% (Fe /\.,_)—1%

Title: caccoramgds ez Eron AsNoG ATy (wirw DEpmAL correr 70 ‘

G OuNDWATER. =50 NOR CARE 1 AOGEAIL, CHILBRE N 5 PosIlE




Table D-3
Inhalation of Volatilized Groundwater: Children Exposure
Non-Carcinogenic Risk

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lerenzo, California

EQUATION:

CA = CWxQxTxPC
V+ {vxHxWxT)

WHERE:

OO0

EI.<040%%
Bl E o r B

Compound - Specific Concentration in Air [mitligrams/cublc meter|
Compound - Specific Concentration in Water [miligrams/Liter]
Flow Rate of Extracted Groundwater [liters/second)

Time (Normalized to Hourly—basls) [seconds]

Partitiening Coefficlent [fraction]

Volume of Ar Surrounding the Irrigation Well [cuble meters)

Wind Velocity [meters/second]

Dispersion Helght [meters)

Width of Backyard [meters]

APPROVED VALUES:

BH 00w BN

EI( <8—log

See Balow
063 U/s
3,600 s
09
Sea Below
2.0 mfs
1.56m
See Balow
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. Table D=3 (continued}
Inhalation of Volatilized Groundwater: Children Exposure
Nen—Carcinogenic Risk

ARCO Service Station 0608
17601 Hesperlan Boulevard
San Lorenzo, California

WELL SPECIFIC VARIABLES:
cw cw cw CA CA CA
Ethylbenzene Toluene Xylene v w Ethlybenzens Toluene Xylene
WELL I1.D.  {ma/l) {ma/L) {mo/L) {eu.m) (m) {mg/cu.m) {mg/cu.m) {(mg/cu.m)
590 ND ND ND NA NA NA NA NA
633 ND ND ND NA NA NA NA NA
634 NS NS NS NA NA NA NA NA
642 ND ND ND NA NA NA NA NA
875 NS NS NS NA MNA NA NA NA
17197 ND ND ND NA NA NA NA NA
17200 ND ND 0.0120 3,554 487 NA NA 4.6E-05
17203 . ND ND 0.0013 NA NA NA NA NA
17302 - 0.00044 ND ND 153 10.1 8.2E-06 NA NA
17348 ND ND ND NA NA NA NA NA
17349 0.0071 0.0042 0.1100 295 14.0 9.6E--05 5.7E-05 1.5E~-03
17371 0.0039 0.0010 0.0045 167 105 7.0E--05 1.8E-05 8.1E-05"
17372 0.0013 0.0009 0.0012 669 211 1.2E~05 7.9E-06 1.1E-05
17393 ND ND ND NA NA NA NA NA
230061 4\RISKANONINHC2. WK1 September 17, 1993



Table D-3 (continued)
Inhalation of Volatilized Groundwater: Children Exposure
Non—-Carcinogenic Risk

ARCO Service Station 06808
17601 Hesperlan Boulevard
8an Lorenzo, Calffornia

EQUATION:
RISK = CA
RIC
WHERE: : .
CA = Compound-Specific Concentration in Alr (Calculated Above) [miliigrams/cubic meter]
RfC = Reference Concentration [milligrams/cuble meter]
APPROVED VALUES: :
CA=  SeeBelow
RfC = 1.0 mg/cu.m (Ethylbenzene)

0.2 mg/cw.m (Toluene)
0.3 mg/cu.m (Xylene)

WELL SPECIFIC VARIABLES:

CA CA CA .
Ethylbenzens © Toluene Xylene - RISK |RISK RISK
WELL LD, (mgfecum) (mgfcum) (mg/cu.m) Ethylbenzene Toluene Xylene
590 NA NA NA NA NA NA
633 NA NA NA. . . NA NA NA
634 NA NA NA ' NA NA NA
642 -~ NA NA NA NA NA NA
675 NA NA NA NA NA NA
17197 NA NA NA NA NA ~ NA
17200 - NA NA  467E-05 . NA ‘NA 1.6E-D4
17203 NA NA NA NA NA NA
17302 8.23E-06 NA NA 8.2E-06 NA NA
17348 NA NA NA NA - NA NA
17349 9.80E-05 5.69E-D5 1,49E--03 ' : 9.6E-05 2.8E-04 5.0E-03
17371 7.D0E-05 1.80E-05 8.08E-05 7.0E-05 9.0E-05 2.7E--04
17372 1.16E-05 7.80E—068 1.08E-05 . 1.2E~-05 3.9E-05 3.6E--05
17393 NA NA NA . NA NA NA
ND = Not detected above method detaction limit
NS = Not sampled ’
NA = Not avallable or not applicable
330061 N\RISK2NONINHC2 WIKT
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Table D~4
Inhalation of Soll Vapot: Children Exposure
Non-—Carcinogenic Risk

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

Determine Benzene Concentration in Ar At Groundwater —Alr Interface Based on
Groundwater Concentration
Using Henry's Law:

CSV = [Hx ({CW/MW)/{CWW/MWW))/FT1xD x MW xCF
: T MWA
- Where: CSV = Compound—Specific Concentration in Alr at the Water — Alr interface [micrograms/millifiter]

H = Henry's Law Cosfficient (Compound ~Specific, Approximate) [atmospheres)

CW = Compound-Specific Concentration In Water (Site—Wide Historical Maximum) {milligrams/iiter]

MW = Molecular Welght (Compound —Specific) [grams/maole]
CWW = Water Concentration in Water [milligrams/liter]
MWW = Molecular Weight of Water [grams/mole]
PT = Total Pressure {atmospheres] ’
D = Density of Subsuface Air (50 degrees F) [grams/liter]
CF = Conversion Factor [1,000 micrograms—milliliter/gram ~liter]
MWA = Molecular Weight of Air [grams/liter]

Values: H= 376.0 atm (Ethylbenzene)
291.0 atm (Toluene}
225.0 atm (Xylene)
CW = 0.2800 g/L (Ethylbenzene)
0,0082 g/L (Toluens)
.0.2100 gfL (Xylens)
MW = 108.17 g/mole (Ethylbenzene)
92.15 g/mole (Toluene)
108.17 gfmole (Xylens)

CWW = 1,000.0 g/l
MWW = 18.00 g/mole
PT = 1.0 atm
D= 1.2 gl
CF= 1,000.0 ug/g
MWA = 29.0 g/fmole
Solution: csVY = 78.42 ug/mL (Ethylbenzene)

1.78 ug/mL (Toluene)
35.19 ug/mL (Xylene)

330061 4\AISKZNONSVC WK1
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Table D=4 (continued)
Inhalation of Soil Vapor: Children Exposure
Non-—Carcinogenic Rigk

ARCO Service Station 0608
17601 Hesperlan Boulevard -
San Lorenza, California

Determine Benzene Concantration in Ak at Groundsurface Based on Ditfusion
Using SEASOIL and Farmer's Equations:

CA= ~[DAx{{{n-me)™{10/8})/n"2}|x[{CATM - CSV)/LIx T xCF
H
Where: CA = Compound-—Specific Concentration in Alr at Groundsurtace [milligrams/euble meter]

DA = Steady State Diffusion Coefficient In Alr ({Compound -~ Specific) [sgaure centimeters/second]
n = Soll Poroslty [faction]
ms = Sol! Molsture [fraction]
CATM = Compound —Specific Concentration in Background Surface Alr [micrograms/millititer]
C8Y = Compound—-Specific Concentration in Alr at the Water - Air Interface [micragrams/milliliter)
= Depth of Soil Cover [centimeters]
T = Time (Normalized to Hour ~basis) [seconds]
CF = Conversion Factor [10 squere centimetess — milligrams/square maetet —microgram]
= Dispersion Height [meters] ’

Values: DA = 0.0658 sq.cnv/s (Ethylbenzene)
0.0770 sq.cm/s (Toluene, Data Not Avallable ~ Assumed to Equal Benzene)
0.0770 sq.cmys (Xylena, Data Not Available — Assumed o Equal Banzensa)

n= 0.26
ms = 0.20
CATM = (Data Not Available - Assumed to Equal Zero for Ethylbenzens, Toluene, and Xytene)
csv= 78.42 ug/mL (Ethylbenzene)

1.78 ug/mL (Toluene)
35.19 ug/mL (¥ylene)

= 857.2 em
T= 3,600 s
CF= 10.0 sq.cm-mg/sq.m—-ug
" H= 15 m
Solution: CA= 255E-01 mgfcu.m

6.77E—-03 mg/cu.m
1.34E-M1 mgfcu.m

3300614\RISK2NONSVIC. WK1 Beptember 17, 1993



Table D4 {continued)
Inhalation of Soil Vapor: Children Exposure
Non-—Carcinogenic Risk

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, Callfornia

EQUATION:
RISK =

3L

WHERE:

CA = Compound~-Specific Concentration in Air (Caleulated Above) [milligrams/euble meter]
RIC = Reference Conceniration (Compound -Specific} [milligrams/cuble meter)

APPROVED VALUES: :
CA=  255E-01 mg/fcum (Ethylbenzens)
68.77E—03 mg/cum (Toluena)
1.34E—-01 mg/cu.m (Xylene}
RIC = 1.0 mg/cu.m {Ethylbenzene)
0.2 mg/ou.m (Toluens)
0.3 mgfeu.m (Kylene) -

SOLUTION:
RISK = 2.6E—-01 Ethylbenzene
‘ 8.4E-02 Toluene
4 5E-01 Xylens
330061 4\HISK2\NONSVC._WK1
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Table D~5 - :
Inhalation of Volatitized Groundwater: Adult Exposure
Non-Carcinogenic Risk

ARCO Service Station 0508
17601 Hesperlan Boulevard
San Lorenzo, California

EQUATION:
CA= CWxQxTxPC
. V4 vxHxWxT)
WHERE:
CA = Cempound —Specific Concentration in Air [milligrams/cubie meter]
= Compound-Specific Concentration in Water {miligrams/Liter] -
Q = Flow Rate of Extracted Groundwater [Iters/second)
T = Tima (Nermalized to Hourly—basis) [seconds]
PC = Partitioning Coefficient {fraction]
V = Volume of Air Surrounding the krigation Well [cubic meters)
v = Wind Velocity [meters/second]
H = Dispersion Helght [meters]
W = Width of Backyard [meters]
APPROVED VALUES:
CWe=  See Bolow
Q= 0.63 L/s
T= 3,600 s
PC = 0.9
=  Seo Below
V= 2.0 m/s
H= 20m
W= SeeBealow
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‘ Table D=5 {continued)
inhalation of Volafilized Groundwater: Adult Exposure
Non—Carcinogenic Risk

ARCO Service Station 0808
17601 Hesperlan Boulevard
San Lorenzo, Californla

WELL SPECIFIC VARIABLES:
Cw cwW cw CA CA CA
Ethylbenzene Toluene Xylene v w Ethiybenzene Toluene Xylene
WELLIL.D. {mg/) {mg/L} {mg/L) {eu.m) {m) (mg/cu.m) {mg/cu.m) {mg/cu.m)
590 ND ND ND NA NA NA NA NA
633 ND ND ND NA NA - NA NA NA
634 NS NS NS NA NA ‘ NA NA NA
642 ND ND ND NA NA NA NA NA
675 NS NS NS NA NA NA NA NA
17197 ND ND ND NA NA _ '‘NA NA NA
17200 ND ND 0.0120 4,738 48.7 NA NA 3.5E-05
17203 ND ND 0.0013 NA NA ~ NA NA NA
17302 0.00044 ND ND 204 101 6.2E--06 NA NA
17348 ND ND ND NA " NA NA NA NA
17349 0.0071 0.0042 0.1100 390 140 . 1.2E-05 4. 3E--05 1.1E-03
17371 0.0039 0.0010 0.0045 222 105 5.2E-05 1.3E-05 6.1E-05
17372 0.0013 0.0009 0.0012 892 211 8.7E-08 5.9E-06 8.0E-06
17393 ND ND ND NA NA NA NA NA
330081 H\RISKANONINHA WK1 September 17, 1993



. - Table D=5 (continued)
Inbalation of Volatilized Groundwater: Adult Exposure
Non-Carcinogenic Risk

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, California

EQUATION:
RISK = ‘ CA
RIC

WHERE:

CA = Compound - Specific Concentration In A {Calculated Above) [milligrams/eublc meter]
RfC = Reference Concentration [milligrams/cubic meter] -

APPROVED VALUES:
CA=  SeeBslow
RC = 1.0 mg/eu.m {Ethylbenzane)\
0.2 mg/cu.m (Tofuene)
0.3 mg/cu.m {Xylene)

WELL SPECIFIC VARIABLES:

CA CA CA
Ethylbenzene  Toluene Xylene _ RISK RISK RISK
WELLID. (mgfeum) (mgfeum) (mg/fou.m) Ethylbenzene Toluene Xylene
590 NA NA NA NA NA NA
633 NA NA NA NA NA NA
634 NA NA NA NA NA NA
642 NA NA NA NA NA NA
675 NA NA NA NA NA NA
17197 NA . NA " NA NA NA NA
17200 NA NA  3.4BE-05 NA NA 1.2E-D4
17203 NA . NA NA NA NA NA
17302 6,18E-06 NA NA ‘ 6.2E-06 NA NA
17348 : NA NA NA ) . NA NA NA
17349 7.20E-05 426E-05  1.12E-03 7.2E-05 2.1E-04 4.7E-03
17371 526E-05 1.35E-05 6.0SE-05 : 5.2E--05 6.7E—-05 2.0E-04
17372 871E-08 S90E-06  B.04E-06 . B.7E-—-D6 2.9E--05 2.7E-05
17393 NA NA NA ) NA NA NA
ND = Not detected above method detection limit
NS = Not sampled
NA = Not available or not applicable
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Table D-6
Inhalation of Soil Vapor: Adult Exposure
Non-Carelnogenic Risk

ARCO Service Station 0608
17801 Hesperlan Boulevard
San Lorenzo, California

Determine Benzene Concentration in Air At Groundwater - Air Interface Based on
Groundwater Cancentfration
Using Henry's Law:

CcsV = [Hx((CW/MW)/{CWW/ MWW))/PT]IxDxMW xCF
MWA,
Whete: C8V = Compound--Specific Concentration In Alr at the Water — Alr Interface [micrograms/milliliter]

H = Henry's Law Coefficient (Compound ~Specific, Approximate) [atmospheres]
CW = Compound - Specific Concentration In Water (Site—Wide Historical Maximum} {milligrams/iiter)
MW = Molecular Weight (Compound —Specific} [grams/mole]
CWW = Water Concentration in Water [milligrams/liter]
MWW = Molecular Welght of Water [grams/mole]
PT = Total Pressure [atmospheres]
D = Density of Subsurface Air (50 degrees F) [grams/Titer]
CF = Conversion Factor [1,000 micrograms—miliiliter/gram — [iter]
MWA = Molecular Weight of Air [grams/kter]

Values: H= - 378.0 atm (Ethylbenzene)
291.0 atm (Teluena)
225.0 atm {lylene)
CW = 0.2800 g/L (Ethylbenzene)
0.0082 g/L (Toluene)
0.2100 g/L (Xylene)
MW = 106,17 g/moale {Ethylbenzene)
92,15 gfmoie (Toluens)
108.17 g/mole (Xylene)

CWW = 1,0000 g/L
MWW = 18.00 g/mole
PT = 1.0 atm
D= 1.2 g/l
CF = 1,000.0 ugfy )
MWA = © 29.0 gimole ,
Solution; csY = 78.42 ug/mL {Ethylbonzens)

1.78 ug/mL (Toluene)
85.18 ug/mL (Xylene)
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Table D~ 6 (continuad)
Inhalation of Soil Vapor: Adult Exposure
Non-—Careinogenic Risk

ARCO Service Station 0608
17601 Hesperian Boulevard
San Lorenzo, Caltfornia

Determine Benzene Concentration in Air at Groundsurface Based on Diffusion
Using SEASOIL and Farmer's Equations:

CA = - [DAx n-ms)™{1 N2 Ix[(CATM ~CSV) /L IxT]xCF
H
Where: CA = Compound--Specific Concentration In Alr at Groundsurface [milligrams/cubic meter]
DA = Steady State Diffusion Coefficlent in Alr (Compound-Specific) [sqaure centimeters/second]
n = Soll Porosity [faction)
ms = Soll Molstura [fraction]
CATM = Compound-Specific Concentration in Background Surface Air [micrograms!mlllﬂﬂer]
CSV = Compound-Specific Concentration In Air at the Water ~ Alr Interface [micregrams/milliliter]
L = Depth of Soil Caver [centimeters]
T = Time (Normalized to Hour-basis) {seconds]
CF = Convergion Factor {10 square cemmaters-mlllig'amafsquare mater—mlcrogram]
H = Dispersion Height [meters]
Values: DA = 0.0658 sqg.cmys (Ethylbanzene)
0.0770 sq.cmy/s (Toluene, Data Not Avallable ~ Assumed to Equal Benzene)
0.0770 sq.cm/s (Xylene, Data Not Available — Assumed to Equa! Benzene)
ne 0.25
ms = 0.20
CATM = {Data Not Available — Assumed to Equal Zero for Ethylbenzene, Toluene, and Xylene)
C8V = 78.42 ug/mL (Ethylbenzene) ’
1.78 ug/mL (Toluene)
‘ 85,19 ug/mL (Xylense)
L= 357.2 em
= 3,600 s :
CF= 10,0 sq.cm~mg/sq.m—ug
= 20m
Solution: CA= 1.92E-01 mg/cu.m
5.08E-03 mgjeu.m
1.01E-01 mg/cu.m
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