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This Risk Evaluation Workptan is submitted to fulfill a requesl made in a July 26, 1996 letter from
Eva Chu of the Alameda County Healih Care Services Agency (AGHCS) to Phil Briggs. Ghewvron
Products Company. The ACHCS review of sdditional site data indicated that this site would be an !
appropriate candidate for a Risk Based Corrective Action (RBCA) evaluation and Cheavron P TA
Rasearch and Technology Company (CRTC) proposes to conduct this evaluation. The evaluation ¢ i/
is intended to develop site specific target levels (SSTL's) In soil and groundwater for the fuel '
hydrocarbons benzens, ethylbenzene, toluene and xylene (BETX) based on & commercial worker
exposure risk scenario at this site. The RBCA evaluation will not include TPH-gas as it is nol a
single compound with specific chernical and physical parameters. Use of default values will be
discussed with and approved by ACHCS prior 1o implernenting this workplan. It is the intention of
CRTC to work closely with ACHCS in devaloping appropriate site characteristic and risk levels
prior o performing this evaluation. The CATC Toxicology group will participate in the

development of the SSTL's and risk evaluation for this site.

It is proposed that the Groundwater Sarvices Ine. (GSI) Tier 2 RECA Tool Kit soltware package
be used (o determine site SSTL's for the 1x10° risk range- The GSI Tool Kit is based on the
American Society of Testing and Materials (ASTM) RBCA standard E-1738-85, Site spacific soll

_and groundwater data from previous site investigations and groundwaler monitoring evants will
be used 1o define 95% UCL concenirations for both soil and groundwaler to be used in the
calculations of the S5TL's. Site specific input parameters will aiso be used whara applicable,
Abszent site specific data, GSI RECA detault values for model input paramelers will be used and
noted where appropriate, Commercial worker exposure epenarios would include the enclosed-
space inhalalion of soil and groundwater vapors and worker dermal exposure 1o subsuriace (>3
feet) soil contamination. The ingestion of groundwater is not a likety exposure pathway as the
drinking water in the area is supplied by a municipal water purveyor and the nearby water supply
wells are for industnal purpeses only.

Avajlable Site a
A review of site data indicates that site specific data can be developed for:
1) Groundwater concentration from monitoring wells MW-5, MW-6 and MW-8. 0

2) Depth to groundwalter will be deternined as the average depth to groundwater based on the
last 4 quarters of monitoring data tram wells MW-5, -8 and -8. 1

3) Site soil concentrations at the 5 foat, 10 foot and;15 inot intervals ffbm ST 4/96 site
investigaiion Soil Borings SE-1 through SB-23. v -5 AN T
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4) Site soil bulk density. soil moisture, porosity and Total Organic Carbon will be calculated from
ihe physical parameters measured in SB-3, $B-8, SB-10, SB-20 and SB-21 during the GT1 4/86
site investigation. =\~

5) The site fithology has been characterized as clays and ¢laysy sands based on boring log
interpretation. BV

Estimated Site Parameters
W ]
1) The capillary zone will be estimated at 10% of the depth to groundwater. 7Y e an 115({“ towHey

2) Defautt parameters for the calculation of vapor inhalation fram scil (VFsesp) and groundwater
(VFwesp) 10 enclosed space will be based on the E-1739-85 Table X2.6 attached. These
calculations will be generated by the GS! software and checked by hand calculations. N

3) Chemical spacific properties of the BETX compounds-will be taken from the E-1729-95 Table
X2.7. o\

It is anticipaied that additional parameter selection will be necessary 10 complete this evaluation
and ACHCS will be involved in the development of these additional valueg. This workplan could
ba implemented within 45 days of acceptance by the ACHCS.

Please coniact me at 242-7086 with comments of questions.

ik At

Curtis A. Peck
Lead Hydrogeologist
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thé inhalation of airborne chemicals resulting from the
volatilization of chemicals from surficial soils follow guid-
ance given in Ref (26) for jnhalation of airborne chemicals.
iX2.6.6 A conceptual model for the volatilization of chem-
icals from surficial soils to outdoor air is depicied in Fig.
%2.3. For simplicity, the relationship between outdoar air

‘ and surficial soil concemmlions is represented in Tables

X232 and X2.3 by the “volatilization facter™ VF,
[(mg/m>-air)/(mg/ke-soil)] defined in Table X2.5. It is based
on the following assumptions:

X2.6.6.1 Uniformly distributed chemical throughout the
depth 0—d (cm) below ground surface,

X2.6.6.2 Linear equilibrium partitioning within the sail
matrix berween sorbed, dissolved, and vapor phases, wherc

TABLE X2.5 Volslifization Factors (VF,), Leaching Factar (LF..). and Elfactive Ditlusion Coelficients (7] |

Symo Cross-teca faute for Defreton) o st
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' g/ i x1® Lls
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w
: = p= 16
o; Eltactive aiffusion coatficiera in soll based on vapir-phess o _]-p-_—+p-n__A
coneentration 5 s H &
33
D=,  Efotsive Gifusion cosfficient through foundation crscs [ .. ﬂ-n-'?'"“‘w—-'l‘_f';—""
s
. a3, 103,
P Effoctive Gitlusion soetiiciem fhrough capliary fHings ug[q-n--—--tn—';—ﬁ—l
3
o Eftective aitfusion coslficer Delween ground waley and oz -—l-mq_-pn,;lgvn-h-'— va
ol surface - D
O Salt compeniration a1 which dissolved pore-watar and g.-[_i = {HE,, * B, + Ryp) X wn_ﬁ_r
vaoar phases become sgurated wg-eoil]  p,
4 Ses Ral (29).
A San Raf (30).
2 Sew Ral [37).
B Based on mass balance, .
£ See Aet (32). .
.,1): F Seo Rel (39).. :
N7
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TABLE X2.6 Soll, Building, Suriace, mnd Subsurface Parameters Uned In Generating Exampte Tier 1 ABSLs

NoTE—See X2.10 for justfication of parametar selection. )
Paramoners Definitions, Lnks Rezxdential CommercigifingJ sivial
¢ lower Septh of Surficiyl soll zone, am 100 on 160 cm

o= diffursion cogificient in sk, an/s chemical-spoGific chemical-soncite

o= aiffusion eoeficiant in waler, emfs cnemicalapecific chamical-specific

ER enclosat-Spaca Bir exchange rate, L)s 0.00074 5~ 0.00923 5~*

for frachon of organic mrbon o 50, g-Lfg-sal o 0.01

N henry's law constant, (em - O)ffom-a4) chemicak-speciic chamical-specific

N thickness ol capil@ry frings, omn 5om 5 em

n, thickness o vadosa zong, oM 295 om 295 om

r nfiration rata of wEler Iougn Soll, CTyfyears 30 onjyesr 30 onfyear

[ - carmon-veler sorption coefliciend. an'-H,0/g-C chemicel-specific chemicdl:

LA soilurpler Eorption coefficent, aaldl0/g-sok [ BN [

La onCosad-SRoC0 VohNTANGCIHON Afas ratin, Cm 200 on 300 on

lp ONCOTEG-SPAcH fOundation or wal Backmess, om 15 om 156m

[ — gepth 0 ground weter = i, + i, an 300 cm 300 ¢m

Ly capth 10 Subariace S0k CONTEES, am 100 cm 100 cm

F, panicuals emission mte, glonts £9 x 10— 68 x 10

5 pura exanpanem solublity in waler. mot-H,O0 chemical- spocific chamicyt-zpesific

U,a wind speed aDove ground sudfacs in Ambitnt mixing ZoNe. aTys 225 anfs 225 omjs

u,, ground waler Darcy velpcty, an/yes ,2500 cmpysar 2500 oyt

w wiath of souTcs Bl PRRRel 10 WK, of Qround water Aow dlrection, om 1500 on 1500 an

A amblent air Midng zovm height, cm 200 crn 200 on

[ - Fround water mixing zond thickness, om 200 an 200 om

) araal iraction of cracks in ounaRSonYfwals, cr-arpchs/cri-iotal nres Q. crA-oracksfom?-iatal irea 0.01 contoachsfon®-tolal aca
[ . wohsmetric s conlent i capitary kinge Soity, G -a, 0,038 cmPairjoml-sol 038 emd-sforP-sol
I Wohumetric S Comem in founGaion)wall oracks, CmP-sirjor® Tl volme 0.26 empirjrd 1ot volens 025 onl-sirfom? wotal volume
[ " wolamelnic air comtent 10 vadoss Jaw sols, ool.arjontcol 0.26 or-sgjomP-sol 025 crod-irforniesod

[ total 501 porosity, em? jem?sol 0.38 omPjemisol 0.29 ow’jons0d

[ S wolumatric waler conient \n C1pRwy bings sols, emlH,0/omecd 0342 0.342 omA-H,Qfcxznil

D ron vORumetrc water content in founalionjwall cracke, e H,O/om® 1ota) velure 012 a4 0fcm? toial waluma 0.12 erAH Ofom? ot volume
o, VoRATIBIIC waler coent in vadose pone ols, 0.12 em-H,Dfam-end 012 on-H,Ofomsod

Pe 508 budk deroity. g-so¥fcmsal 1.7 gfer? 1.7 plem?®

7 wveragEng timm for vapor fux, 8 7.88 % 10% s 788 x 10%s

the pariitioning is a function of constant chemical- and
soil-specific paramelers,

X2.6.6.3 Diflusion through ihe vadose zone,

X2.6.6.4 No loss of chemical as it difTuses wowards ground
surface (that is, no biodegradation), and

X2.6.6.5 Sieady well-mixed atmospheric dispersion of the
cmanating vapors within the breathing zone as modeled bya
"box model” for air dispersion.

X2.6.7 la the event that the time-averaged flux eacceds
that which would ogeur if all chemical initially present in the
surficial 50il zone volatilized during the exposure period,

then the volatilization facior is determined from a mass
balance assuming that all chemical initally present in the
surficial soil zone volatilizes during the exposure perind.
X2.7 Subsusface Soils—Inhalation of Ourdoor Vopors:
%2 7.1 In this case chemical intake is a result of inhala-
tion of outdoor vapors which originate from hydrecarbons
contained in subsurface soils located some distance below
ground surface. Here the goal is 10 determine the RBSL for
subsurface soils tha corresponds to the target RBSL for
outdoor vapars in the breathing zone, ns given in X2.2. 1 the
selected tarpet vapor coneentration is some value other than

TABLE XZ2.7 MHMWUMhMDeMEumphﬂer1RB§J

Chernical CAS Numbpmr A gl H, L-H O -k O, e D=, anifn eglia) Likg logiR b Lk
Boeoe T2 Fiial ax2A 034 11 = om0 1.504 2938
Toluans 108-458-3 gzA 0264 0.0854 o4 x 10-2 213~ 265
Ethyl benrene TO0-41-8 05" 0324 Q.o B5 x 1048 1.984 g
Mixad xylonss 1330-20-7 108* D29~ ogra2e 8.5 x 100 2387 326
Nephthalore 91-20-3 126+ 0.0434 ogrze 9.4 x 10724 311~ 1284
Beroo{Kpyrene 50-32-8 252¢ 58x 102" nosge sEx 0P 5Igf 549ar

Chnmicd GAS Nusmbor 5, kpdeyprg 5F,, kg-aeyjmg R g feg-ciay R, gy

Benzonn ) 71432 0.029" 0.029F aen =
Tohuam 106-88-3 [i¥-3 RR L
Elyl barzens 100414 = Liw 0.1* 029"
Mixod xylenes 1330.20-7 i i 25" 20°
Naphbuters 91.20-3 - P 0.004¢ 00o4e
Benzule yrorm S0-32-8 Tar 6AF i

2 Ses Pt (M).

# Sno At (35).

< Sea Ref (7).

Ommmmumﬂmm.mmmmmy
£ Calcutated fraim Ko [ COTAENOT, koghie) = 0.537 logX.) = D.006, trom Fel (17)-

" Sea Rl [2)
9 San Ref {3).
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TABLE X2.3 Equations Used to Develap Exampie Tiar 1 Risk-Based Screening Lavel (RESLs) Appearing In.“oook-Up™ Table X2.T~—
Noneareinogenic Effecis”
Note—See Tables X2 4 theough ¥2 7 for defindion of parsmetars.
e Exposaee Route Ank-Basen Sooening Level (RESL)
da
THD ™ RID, = B % AT, % 365-——6—: 10"—1-5'-
. . AESL Bg 1. apmars mg
nrr nhalation [ma_“l YT
days
THO 3 RID, = 8w x AT, % 365 —— 0
- g years 1
Grownd wiler ingeston (potatie grownd w ler supply only) RASL. L.H!nl AR EF T ED
[
RBSL . |——
Ground warver®  endosad-5pacn {indioor) vapor inhaletion® [—"i] - *[ ; »x 107 ".:'i
L-+H0 \F s 19
]
gl
Growed waler© pmbsent {oulGon) vADor inhalaton® [._1 - 10=3 E
L0 VF s »g
L.
" I:g-soif]

Surlicizl 54 ingestion ef soll, infulation of vapars and par-

licudates. ond ogrnal comact®

nﬂzﬂw:ar.tﬂi——'
RS

EF = ED

g
(m-" n_.nﬂﬂ"“w'+ﬂ!"“mﬂ]‘lﬂ.s'ﬁ.*ﬂm

A,
Fus.lfdalarﬂemuledsdumw1 ]

R0,

[ ]
e x 10"-ﬂE

Subsuriace st ambienl {ouldean vapx mnhakalion® ,nssn,i-""—;_k

sl V. #0

aas 1y
s mg [N] om0
Subsuriocs S01E  enciosed S0ACE (NOo0F) vapor IRALalion® nust.,[—-——-]- T xt0r—
keg-ed Vo rq

o [-2

Sutmurtace soi®  leaching 1y graumd water® aast, [ [L'H‘o

[w]" 15,

‘NuuaMuMmeummWMHs.Mummmemmmm.HnﬂBSL

mﬂmmmmgmmumummwm
pomnasio

cormideration (lof eusTple, Besihciic,

-WMHﬂEﬂ-uHH_-MHMW

¥4 Ground Water—Inhalation of Outdoor Vapors:

X2.4.1 In this case chemical intake is 8 result of inhala-
\lon of outdoor ‘vapors which originate from dissolved
hydrocarbons in ground water located some distance below
ground surface. Here the goal is 10 determine 1he dissolved
hydrocarbon RBSL that corresponds 10 the 1arget RBSL for
outdoor vapors in the breathing zone. as given in Tables
%2.3 and X2.4, Il the selecied tarpst vapor conceatration is
some value other than the RBSL for inhalation (that is, odor
threshold or ecological criterion). this value can be substi-
wied for the RBSL,;, parameler appeanng in the equations
given in Tables X2.2 and X2.3.

X74.2 A conceptual model for the transport of chemicals

For simplicity,
dissolved ground -water
Tables X2.2 and X2.3 by
[(mg/m>-air)/(me/L-H;0)],

based on
© ground waleT,

ground water 1able, -

.24

leuulwimhemad-ﬂaamem

rmymdmnwmhimuiris

¥2.422 Linear equilibrium
solved chemicals in ground water

%X2.4.2.3 Steady-state vapor-
through the capillary fringe and

K that chemical and the sslecied

muwmnmmnwﬂh

dcpicuﬂimﬁs,xll.

the relationship betwesn outdoor air and
concentrations -1
the *volatilization factor,” VF

represented in
defined in Table X2.5. -0t is

the following essumptions:
%2421 A constant dissolved chemical concentration in

partitioning between dis-
and chemical vapors at the
and liquid-phase-iffusion
vadose zones 1w ground
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TABLE X2.4 Exposure Parameters Appearing in Tables %2.2 and XZ3 .
Farametsrs Defnitions, Unlls Residenuis! _ _ Commercalfindusire)
e e
AT, 2veraging lime 1or CHTGRORETE, Yeard 70 years 70 years4
AT sveraging lmne for 5 years 30 years 28 ysars®
Bw adult hody weight, kg 70wg 70 %g*
ED exprase duralan, Yeirs 30 years 25 years”
EF expasute INoUEnCy. daysiycHs 350 doysfyesr 250 Gaysfyear®
iy e aeal mEeElion rann, mg oy 100 mg/any S0 mo/day”
iR, nanor  Fledy S0 mrakston 1, e oy 15 m3saay 20 m?foay™
1R _-ourdoar  Gady casiiood PRI filn, M7 o0y 20 m7{dey 20 mdfaay*
IR Qay wAIEE IngaLon s Liany 2 Liday 1 Loay*
LF e aenching Tooior, lﬂqn_ﬂwmﬂwg-miq—we Tanln X2.5 chemical-speelic nvpengal-spETiic
o =i 1o shm pafETence [ETate] " 0.5 D.5®
ARE, Sermmal yeidiwe Sharmion 1acior, wolahien PAKS 0.5/005 0.5/0.05° b
RAF, ool (ke BRFDhoR R0 1.0 1.0
ABSL, i s SOneeTrg e fowr precia i e fegrnaed, L0, of chermesl-, mada-, amd exposure anermicak, medig-, BnG expasure
pgfmd-air toule-spoETc roune-specilc
A0, con chrone relerence oose, mofkg-day chemical-specti chavnical-spegilic
RO, oval chronic oterence dose, g flg-asy chemucal.spedifc chemicsl-specilic
54 cken syriece area. GUEfOaY 160 3160~
SF, enatavion cames skapa tanor. {engmg-cayi~* cherigal-spediic chmmical-spocic
SF, oral cancer sope (ackor., tmgfkg-aayl " chemical-spechc crmmical-spaciic
T80 \argen hazard quotiert tor uvidual comliluents, ynitess 10, 1.0
7R ramgel excess indnidual Ketme Ry Tk, Uness tof examgie, 307% or 10~ tor exampia, 102 or 107
VF, vollization {aotor, {mg]ln’.anllmgjug-ﬁoil or (rnglﬁ'l’-ﬂ'l‘jﬂmg[ chernical- ard media-spesiic chearrcal- and meda-specilic.
LW O)—see Table X2.5

« Spe Ret (27).

P Seo Eal (28).
surface, throngh the capiltary fring=, vadose 20TC, and foundation

2424 Nolossol chemical as it diffuses 1owards ground
surface (that is, no biodcgradalion). and

%2.4.2.5 Sleady well_mized atmospheric dispersion of the
cmanating vapors wirhin 1he breathing zone a3 modeled by 2
~pox model” for air dispersion.

¥2.4.3 Should the caleutaled RBSL,. excced the pure
componcnt solubility for any individual companent, =5 is
entered in the table 1o indicats that the selecied nisk level or
hazard quotienl cannol be rcached or exceeded for that
eompound and the specified eaposure scenario.

X255 Ground Water—Inhalation of Enclosed-Space (In-
door) Vapors:

%25.1 In this case chemical intake results from the
inhalation of vapors in enclosed spaces. The chemiczl vapors
originate from di ved hydrocarbons in ground watct
hcalndsum&isunmbﬂuwgmund surface. Here the goal is
1o determine the dissolved hydrocarbon RBSL that corre-
gponds 1 the 1arget RBSL for vapors in the breathing zone,
as given in Tables %22 and %3 3. If the selected targel vapor
concentration is some value other than the RBSL for
i i criterion),

appearing in the equations given in Tables %22 and X2.3.

%253 A conceptual model for 1he Transporl of chemicals
from ground wnwmindw:iﬁsdcﬁcudin Fig. X2.2. For
simplicity, the relationship between encl i
dissotved nd water concenirations is represented in
Tables X2.2 and X2.3 by the ~volatilization factor” VFop
i{mgfm’-wir}ﬂmy‘bﬂ;ﬂn defined in Toble X2.5. 1t is bassd
on the following assumplions:

%2.5.2.1 A constant dissolved chemical concentration in
ground water, -

X2.5.2.2 Equilibrum partitioning  between dissolved
chemicals in ground wealer and chemical vapors at the
ground water 1able,

*2.52.3 Steady-state vapar- and liguid-phast diffusion

cks,

%2.5.2.4 Nolossal chemical s it diffuses lowards ground
surface (that is, no bi tion), and

%2.52.5 Steady, well-mized mimosphenc dispersion of
{he emanating vapors within the enclosed space, where the
conveclive Lransport inlo the building through foundation
cracks or openings is negligible in comparison with difTusive

ranspori.

X2.5.3 Should the calculated RBSL, exceed the pure
component solubility for any individual component, “=8"is
mmﬂiinmsuhicminﬂimlhmm::l::md risk level or
hazard guotient cannot be reached or for thm
compound and the specified exposure scenario.

X2.6 Surficial Soils—Ingestion, Dermal Contact, and
Vapor and Perticulaie Inhalation:

¥2.6.1 In this case it is assumed that chemical intake
cesults from a combination of intake routes, including
ingestion, dermal absorption, and inhalation of both panic-
ulnies and vapors emanating from surficial soil.

%2 6.2 Equations used 10 estimate intake resulting from
inpestion [ollow gudance given in Rel (26) for ingestion of
chminkhmu.Fwﬂﬁammt.ilhﬁhmﬂmmdﬂm
surficial soil chemical concentrations and intake rates re

%263 Equations ns=d 1o eslimate muh: resulting {rom

X2.6.4 Equations used 10 estimate intake resulting from
the inhalation of particulates follow guidance given in Rel
(26) for inhalation ufairbumechmiﬂls.'ﬁnrmhmuln i
has been assumed that surficial soil chemical concentrations.
intake rates, and atmospheric particulale concentraBons
rerpain constant over the exposure durstion. J

%2.6.5 Equations used to stimate intake resulfting from



