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Weiss Associates Environmental and Geologic Services |
$500 Shelimound Street, Emeryville, CA 94608-2411 FAX: 510-547-5043 Phone: B10-450-6000 I
TRANSMITTAL
DATE: July 10, 1996 PROJECT#:  4-0630-70
To: Juliet Shin FAX #; (510} 337-9335

Alameda County

Department of Enviranmenta} Health Services
1131 Harbor Bay Parkway, #250 '
Alameda, CA 94502

cC: Phil Briggs, Chevron USA Products Company FAX #: Chevron
FROM: Mike Cooke, (510) 450-6150
SUBJECT: Preliminary Gardening Scenario RBCA results, Chevron Service Station 9-1153, 3126 |
Fernside Blvd, Alameda ;
Via: Fax: As: FOR:
Fax # of pages: 3 [ Perour phone <all , M vour information
M 1" Class Mait (including this cover) O vou requested O rewsnto you
D Ovemnight Delivery EI Hard Copy to follow D I3 required E] ¥our actian ;
]
] uPs (Surface) We believe you may O vour review & |
D Courier be interested comments
Please call {510) 450-6000 if there are any prablems with transmission.
COMMENTS:
Dear Juliet,

Summarized below are the results of the calculation of potential health risk posed by i
residual hydrocarbons for the residential gardening scenario at the subject site followed by the :
calculation.

The RBCA Tier 2 dissolved benzene SSTL concentration is 457 mg/L for residential
receptors in the outdoor air gardening scenario. The SSTL is based on a conservative 107 risk
level and the California dose response slope factor for benzene. The 95% UCL for dissolved
benzene in well C-1 (27 mg/L) is more than an order of magnitude below the SSTL
concentration. The risk level corresponding to the 95% UCL is 5.9 x 10-7 risk (less than one in
one million). The SSTL concentration was calculated using the following site specific pardening
scenario parameters:

FAX CONFIDENTIALITY NOTICE

The infarmation contained Ins this transmission is eonfidential and only intended for the addressee, [f you are not the intended recipient. you are
bereby notified thot any disclosure, copying, distribution or action igken In reliance on the contents of this facsimile transmittal is strictly prehifited.
-~ {fyou have received this facsimile in errer, please calfl us immediately t arrange for the return of these doruments.
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Juliet Shin 2 Weiss Associates m

July 10, 1996

o Lgw: Depth to ground water. The depth to ground water was calculated from the
average depth to ground water in well C-1 minus 0.5 feet to account for gardening
excavations. Gardening excavations werc assumed to span the entire width of the*

impacted ground water area for the entire duration of exposure. . !

o Bair: Ambient air mixing height. The ambient air mixing height was assumed to be
approximately equal to 2 feet or about an arms length from the ground. This mixing
height corresponds to the height of inhalation for a receptor whose hands touch the
ground surface for the entire time working in the garden.

e EF: Exposure frequency. The exposure frequency of 3 hours gardening per week is
based on regular activity and does not account for time off due to vacations or the *
winter season. In addition, the small area available for gardening at the subject site
may require less than 3 hours per week to maintain. [

Application of these conservative site specific parameters indicates that gardening
activities do not present significant risk to human health at the above referenced site.

Please call us at (510) 450-6000 if you have any questions.

FAX CONFIDENTIALITY NOTICE
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Calculation of SSTL for Ground Water Volatilization to OQutdoor Alr

Residential Bsrdaning Scenario
Former Chevron Ssrvice Station # 9-1153, 3128 Femside Bodlevard, Alameda, Cailfornia

_SoilTedﬁcParamaters

ASTM 96 Da 1.7 Bulk Densiiy{g/em*3)

ASTM 96 S 026 Alr Content (viv)

ASTM 86 9, 0.12 Water Content (v/v)

ASTM 885 9 0.38 Porosity (viv)
[Calzulated b, B8 Thickness of Vadose Zone (cm)

ASTM 86 Bicap 0.038 Capillary Frings Air Content (v/v)

ASTM 98 L - 0.342 Caplllary Fringe Water Content (viv)

ASTM 56 Neap § Thicknesgs of Capillary Frings (cm)

Diffusivity Parameters
benzene Chemical Name

ASTM 86 H 0.22 Henry's Constant

ASTM 96 D" 9.30£-02 Air Diffusion Coefficient (cm*2/s)

ASTM 98 D™ 1.10E-05 Water Diffusion Coefficient (cm*2/s)

Calculated D*, 0.007258 Effective Diffusion Cosfficient sait (cm*2/s)

Calculated D™, 2.17E-05 Capillary Fringe Effective Diffusion Coefficient soil (cm*2/e)

Calculatad D™, 0.000423 Effective Diffusion Coefficient between ground water

and soil surface (cm*2/s)
= specific paramslers S,

Site Specific Low 103 Depth fo ground water (cm) <~ ‘Pvataga depih 10 ground water in well C-1
ASTM 96 U, 225 Air velacity (em/sec) minus 0.5 fool dep!h of garden excavation.
ASTM 96 w 1500 Width of piume paralle| to velocity (em)

Site Specific Bai 60 Ambient alr mixing height (cm) «f-—— Approxlmataly 2 faet (arms length).
Caleulated VEeamp  0.0001 Volatifization factors, ground water -> outdoor r (mg/m°-ain{mg/L-H,0)

RASL Calculation

IASTM 96 IR,,~outdoor 20 Outdoor air inhalation rate - resldential (m’lday)

[Site Spacific EF 6.5 Exposure frequency - residential (day/yr) «- [0,15 day per ‘week for 3 hour duration.
ASTM 95 ED 30 Exposure duration - residential (yr) 7

JCAL EPA SFi 0.1 Benzene cancer slope factor (kg-day/mg)

ASTM 96 TR 1.00E-05 Cancer risk

ASTM 96 BW 70 Body weight (kg)

ASTM 96 ATc 70 Averaging time for carcinogens (yr)

Calculated RBSL 45.8 SSTL - ambient air (ug/m’ - air}

Notma:

ASTM 86 - Parameter from: Amerlgan Socioty for Testing and Materials, Standard Guide for Risk Basad Corractive Action Applied at
Patvalaum Releasge Sites, March 5 1986.

By = Lo ~ Peag -

s 3

D", VF s : Colculnted from equations pasented in ASTM B6 Table X2 5,

RBSL,, . RBSL, : Calculated from mquations presented in ASTM 96 Table X2.3,

FCHEYRONOBIBRBCATIERDASTM -0 XLE
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DATE; June 19, 1996 N QV ‘.. PROJECT#:  4-0630-70
To: Tuliet Shin D\f LA PHONE: 567-6763
B
v
COMPANY:  Alameda County Health Care Services Y AL Fax: 337-9335
1131 Harbor Bay Parkway SN

5 o §\ . lf'}fl\j
FROM: Mike Cooke, (510) 450-6150 \ \\’} E\;ﬁ’"}

ENCLOSED PLEASE FIND: Preliminary REBCA results, Chevron Service Station 9-1 153, 3126 Fernside Blvd,

Alsmeda

ViIA: FAX: As: FOR: *
Fux # of pages: 3 Per our phone call O vour information
E] 1* Class Mail (including this covr) I vou requesicd [ Retum o you
O Ovemight Delivery O Herd Copy to follow O 5 required L} Your action
O UPS (Surface) E We belicve you may E Your review &
D . he interested comments

Courier

Please call (510} 450-6000 if there are any problems wifh transmission.
COMMENTS:

Dear Juliet:

Summarized below is the calculation of the potential health risk for residential receptors
for the ground water to outdoor air exposure pathway followed by the calculation sheets which
present the calculation details,

The result of the 95 % upper confidence limit (95%UCL) calculation for dissolved
benzene concentration in well C-1 was 27 mg/L. The 95% UCL is an estimator of the mean

benzene concentration (with 95% certainty, the true mean of the dissolved benzene concentration
18 less than 27 mg/L).

The RBCA Tier 1 RBSL is 32 mg/L for residential receptors in the ground water-to-
outdoor-air-pathway, 107 risk and California dose response for benzene. The site passes Tier 1
using the 95%UCL as a representative dissolved benzene concentration. However, the Tier 1
default value for depth to ground water is not conservative in this case (3 meters below ground
surface). The average depth to water in well C-1is 1.18 meters. Benzene flux (and ultimately
dose) is inversely proportional to depth to ground water in the Tier 1 RBSL model for
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June 18, 1996

volatilization from ground water-to-outdoor-air, The Tier 1 RBSL is 13 mg/L if the site specific
depth to water is taken into account.

We performed a preliminary Tier 2 SSTL calculation using the site specific depth to
ground water and a conservative 730 day 1/2 life for benzene in ground water (730 days is the
longest benzene 1/2 life listed in the ASTM standard guidance). The SSTL was 330 mg/L for
residential receptors and 10°° risk. The site passes the ground water-to-outdoor-air pathway at
Tier 2. '

We will send you the results of our “residential gardening scenario” risk evaluation by the
end of the week or early next week.

Please don’t hesitate to call if you have questions or have additional requirements.

FAX CONFIDENTIALITY NOTICE

The information contained in this transmisslon is confidential and only intanded for the addressce. If you are not the imended recipienl. you are
kereby notified that any disclosre, copying, distritation or actlon token in relignee on the confents of this facatmile transmittzl is strictly prohipicd
{fyou have received this facsimile in error, please call us Iimmediaiely 10 arrange for the return of these documents.
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Caleulation of 95% UCL - Dissolved berzens Concentrations in Well G-1
Chevron Service Station 9-1153, 3126 Femside Houlevard, Alameda, CA

berzene Anthmetic

Lo benzene Lognormal

ground waler bin ground water bin
{mgA) {mglL) Lnimg)  Luimgl)
0.76 »~ 0 D27+ 3
025 - 5 1,39 ]
18 10 1347 {
8. 15 zuat;f 2
12+ 20 248" a
4267 5 1.45~" 4
10 30 230+
45 159 v~
58+ 1786 v
94" 224V
11 240~
1.5.7 0.41
7.3'@;'/: 1.89
27 230"
127 248
88" 215"
12 2.48
19~ 204
23 114
18+ 289"
mear= 189"
&= 1.16
2= 1.35
n= 20
H{95)= 2.78
UCL-95(mglL)= 27

Residential GW to Quidoor Ak Tier 1 RRSL {107 rigk) = 32 malL

Sheet1

966 T/ETV8E

Bin  Frequanty
Q 0
5 6
10 6
15 4
20 2
25 {
30 1
More 0
L
LOGNORMAL
Bin __ Frequency
-1 1
0 1
-1 1
2 5
3 10
4 2
More Q
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Site Specific RECA Tler 1 Analysts, Chavron Sorvice Station 9-1183, 3126 Famaide Boulevard, Alameda, CA

WA implementalion of Jwy moded, from Sanders and Stem 1334
sdapisd jor GW aa Initiai soumce:

Appendix ____ - CALCULATIONS - Rasidential Receptor - Ground Water to Outdoor Alr SSTL

Dafauit Chamical and S0 Values (il notalion fom ASTH for consisency)

S Specific Pasamelers {symbol notation consisiend wit Sanders and Slnn)

6,379,000 Thichneas of Contamination Zone (m) Radius of sath (8q. ta Infinite thichness, non-recesding source)

Source S0 Speciic Paamatens 27 Ground Walar Concerniration {mgil)
28 p, 1700 Buk Density{kgim*3) 584 {gima) y Cone * h
96 0.2 Air Contlent {viv) 1.18 Depth 0 Contamination ) % 4
. 0.12 Walsr Content (vAV)
98 9 0.38 Poreaity (viv) 225 2one of nfluance {2) )
b 241,000 Outdoor air Ventitation Rale {m*3Hr) ht= 200 cm{ASTM), air vaioiily = 225omisec (ASTM)
Chamical Spaciic Farameters 20 Mhakstion volurne (m3iday]
berzens  Chemical Mama
™M H 0.222 Henry's Conalant
Howard  Thatt 730 Contaminand Haif Lite {d) in GW, Howard 1991 Equation Parts 2, b and ¢ ; a=x, by.c=2
9 D 9.30E-08 Alr Diffusion Coefficlent (m'2/)
w8 D" 1.10E-09 Warter Diffusion CosfBcient (m*2/s) 0.50 x=dn(2VThaif* 5 (- 5)
" 1, 0.0 Organie Carbon Fraction B2360882 y=LAZD™ 5§ .5
oK, 0.03¢ Organk: Carbon Partition Coefficent (m g} 12088923 ={L+WAD™ 5] {r5)
{Log Koc = 1.58) ,
Jury D" 1.95E07 Effecive Diflusion Coeficient {m*2's) Intagration Constarits
L:a 0.0087341 1G85 {Co"A"*D*™. 5w Qb {grama}
Formulas W fnlegration
6.7 075+, Ys,’ |
Dﬂ: (PIK +8_ +0 H) 0.0001 Lovmﬂmel.hnl(m 30 Upper Time Limit (1] -
s ae T T - 0.01 Sqrood LTL {pr~.5) 5.48 5q root UTL, {y1*.5)
o2 1.323565 Temm 1 1.32356 Term 1
exp{2 yx)wf(x 1+ l] 40175554 Termz 0.75353 Termaz
CoAF Jt
do =520h De
20 +eap(-2yx)erf (Jnﬁ - i}
‘ﬁ i1 Sit= dose {mg)= 47 = 24EQ7 dsk
Auzﬁhﬂa&unﬂqﬂf 820 = 1.0E-05 rink

WAOUT X8

2
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Shte Specific RACA Tier 2 Aralysh, Chavron Sarvics Statlon $-1153, 3126 Femakie Bouleyard, Alameda, CA
Backzaiculate In accepiable concentration= SSTL

Appendix ___ - CALCULATIONS - Residential Receptor - Ground Watar to Outdoor Air SSTL

Default Chemmical and Soil Valuas taymbel ncketion fom ASTM for conslsincy)

_SRe Spedfic Paramelsr {symbol notsiion consistent wih Sanders nd Stam]

m mgA. {California Boss Ruaponse)

S0l Specific Farameiers 1,138 Ground Water Concarmintion fmgiL)
ASTM 98 p, 1700 Bul Censity{legim3) 752 85841 {girRr]) *Kn
ASTM 58 6, 0,25 Alr Conlent {wv) L 1.18 Depth to Cortamination (m] depth tn ground waer in C-1
IASTM 08 6, 0.12 Waiss Conlen (wv) W . 6,378,000 Thicknass of Cortamination Zone (m) of aarth (aq. 0 mfinke thicknase, non-raceading source)
ASTIM 08 & 0.38 Poroatty (wy) LA 225 Zoem of Wafuence (M2) phume wich? » {15m)* = 2297
at 243,000 Outdact aif Ventation Rate fret3/Hr) hi= 200 cr{ASTM), ale veiocly = 225cmvsec JASTM)
Chemical Spacific Parametem [ 20 Inhakaion volume m¥day) 20 ' Mday (ASTM}
berzene Chemical Name

ASTM 98 H 0.222 Hanry's Constam
Howard  Thal 0 Contaminant Hel Life (0} In GW (Howard, 1681) Equation Parts 8, b and ¢ © a=x, b=y,c=z

w o* 9.30E-08 Alr Diffusion CoaMcienl (mt2is) :

e O™ 1.10E-00 Wat=s Difusion Coefficlent {m*2s) e 0.59 x={n [AThaify*.5 {yr-5)

o8 L, 0.0¢ Organic Carbon Fraction y 0.23803032 y=LAZ0"™ 5) §r 5)

"% K, 0,038 Organic Carbon Fariition Coefficient {m™3g) - 12688928 T={LWIRZD™.5) fr 5

{Lag Kac = 1.58)
Juy DY 1.85E-07 Efteckive Oiffusion Coefficien] fm*2s) Integration Constants
ICs 04103078 ICs=(Co*AT0™ 5)/t2°aQb) {grams)
Formulas Imtegration
6.0 n+6_"D_Ye,’
DY - .Sk +0_ +8_H) 0.0001 Lower Time Lim (yr) 30 Upper Time Limit {y)
0.01 5q ok LTL {yr.5) 5,48 5q oot UTL {r.5)
N 43 1329565 Tem 1 132358 Tarmn 1
c J1+ _J -0.75554 Tem2 075559 Term3
Cadl xp@p)‘-rf[x Ji
dove = 20h De
20 + exp(—Zp)tzf[xJ_ - -J-’-)
Vi | & Site dose fmg)= 820 = 1.06-05 sisk
| Accepiable Dose (mg) = a4z = 1.0E-05 rink
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