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PRC Environmental Management, lnc.
120 Howard Street
Suite 700
San Francisco. CA 94105
415-il3-4880
Fax 415-543-5480

pnc
March 22, 1994

Mr. Dave Song
Navy Engineer-in{harge
Naval Facilities Engineering Command, Western Division
900 Commodore Drive
San Bruno, CA940f6Z4,ft2

Subject: Health-Based Lcvels for Soils and Groundrrater at
Naval Station Tbeasure Island,Ilunters Point Annex
Contracf No. N62474-88-I>5086, Contract Task Order 0142

Dear Mr. Song:

Per your request, PRC Environmental Management, Inc. @RC) has enclosed Health-Based Levels
(HBL) for Contaminants of Potential Concern (COPC). HBLS were derived for residential and
industrial/commercial scenarios for surface soils (0 to 2 f".rrs below ground surface [bgs]), subsurface
soils (deeper than 2 feet bgs), and groundwater at Naval Station Treasure Island, Hunters Point Annex
(HPA). The HBLs were developed to be used as screening levels for the interim remedial action at
HPA. The enclosed document is a revision to the previously developed HBIJ based on responses to
regulator comments in past risk assessments at HPA and the updating of toxicity factors.

Please note the following changes based on responses to regulator comments:

' Previously, cumulative HBLs were developed and presented for individual components
of total petroleum hydrocarbons Cn H) and total oil urd grease C[OG), as well as for
each as a mixture. HBLs for TPH and TOG as mixtures have been rernoved, while
HBLs for individual components of TPH and TOG are still presented.

' Individual HBLs were developed for children (6 years) and adults (30 years) for both
carcinogenic and noncarcinogenic HBLs. However, for the residential scenario, it
was requested that HBLs consider the exposure to COPCs from 0 to 30 years of age,
specifically 6 years as a child and24 years as an adult. Therefore, for carcinogenic
HBLs (HBLc), which are evaluated for average lifaime exposure rather than an
individual HBLc for each adult and child, a cumulative HBLc was developed based on
time-weighted values for 0 to 30 years of age. Noncarcinogenic HBLs (HBLn), on
the other hand, are evaluated for subchronic and chronic exposures and therefore
continue to be developed individually for the child (6 years) and adult (24 years).

' The child's body weight in developing HBLc has been reduced from 70 kilograms
(kg) to 15 kg.



Mr. Dave Song
March 22,1994
Page 2

If you have any questions, please call Diana Auyeung or me at (415) 5434880.

Sincerely,

N l n

)+d""- ,4;!5f/b
L#m Sickles

Project Manager

DA/da

Enclosure (l)

cc: David Leland, Harding Lawson Associates
Diana Auyeung, PRC
File

As recommended in the Risk,lssesment G.uiiloncefor Superfind (RAGS), Volume I,
Part B, the hierarchy for obtaining fdenl dose-resporse toxicity values for HBLs is
the on-line Integratod Risk Information System (IRIS), followed by Health Effects
Assessment Summary Tables (IIEAST). Other sources used to obtain toxicity values
for HBLs include the Superfund Health Risk Technicel Support Center (SHRTSC) and
the State of Massachusess Department of Environmental Protection (MDEP).
California State Environmental Protection Agency (CallEPA) carcinogenic slope
factors (SF) were addd to the tables and mmpared with the federal SFs obtained
from the hierarchy. The most health protcctive SF was selected to derive the
carcinogenic HBLc. CallEPA has yet to develop referencc dose (RfD) values for
noncarcinogens.
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T.O INTRODUCNON

A health{ased level (IBL) is an estimate of a mrximun exposure contaminant conoentretion in a

modium that is protective of human health. As agred upon by &e rqulatory agencies and the Nay,

HBIJ ere to be used as e reference for determining any removal or hterim remedial aeeds for

contaminated soils at HPA ([ILA lWz). The PRC metbodology rsed to ctimate the chemical-

specific HBls for surface soil, subsurface soil, aod groundwder is di$crssd below.

2.0 METHODOI'GY F{)R CHEIVTICAI..SPECIFIC HEALTII.BASED LEVH, DERTYATION

The chemical-specific HBIs (Iables I and 2) were developed based on a set of targ* risks and

exposure parameters without considering the cumulative effects of exposure to multiple contaminans.

The surface soil HBIs are calculated assuming exposure to individual chemicals in surface soil

through ingestion and dermal contact. As recommended in nr* Asseswunt Gudancefor Supetfund

(R/|,GS), Volume I, Part B (EPA l99la), the soil-o-air volaitization factor (K) for volatile organic

compounds (VOC) (compounds with a Henry's Law constant of gfeater than I x 105 atmospheric-

cubic meter per mole [atm-m3/mole] and a molecular weiglrt of less than 200 grans per mole

[g/mole]) is nct included in the analysis due to the insignificant contribution of VOCs to the total risk

posed in surface soils. The HBIJ for subsurface soils were developed using a leading model that

considen contaminans leaching from the soil into the underlying groudwater. The chemical-specific

groundwater HBLs are calculated assuming exposure to tbe individual chemicds througb ingestion of

groundwater and inhalation of VOCs volatilized from groundwater during housebold uses @PA

1991b). Additionally, please note that chemicals of potentid coneern (COrc) background

concentrations at HPA were not considered in d*ermining the HBIs.

The derivation of HBLs involves the reverse calculation procedure of the risk assessment (EPA

1990a), using appropriate population exposure data and targc- risk levels. In catculating these HBLs,

EPA's reasonable maximum exposure (RIVG) merhods regarding intake assumptions and toxicity

values @PA 1989a, l990athrough 1990c, l9lathrough 1991c, l99lathrough 1992c, and l93a

through 1993e) were searched and applied. Tables 3 and 4 list the ord and inhdation toxicity values,

such as slope factors (SF), chronic reference doses EfD) for adults, and subchronic RfDs for

children. The values regarding soil ingestion rate, body weight, exposure duration, exposure,o
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frequency, averaging tirne, and soil+o+kin adherence factor were trken from EPA guidance

do.cuments @PA 1989a, 1990b, l99ta, l99lb, and 1992c) and are also tisted in Tables 5 through 8.

Use of relative absorption factors GAn is recommended by EPA @PA 1989a) to address exposure

routes and tansport modia @PA 1989a, MDEP 1992, Nationd Library of Medicine IM.Mj 193).

Note that these RAFs are different from the oral and dermal absorption factors (OAF and DAF). The

calculation of route- ad medium-specific RAFs @PA 1989a, MDEP 1992) listed in Tables 3 and 4

ad presented in the equ*ions in Tabtes 5 through 8 is rs follows:

Soil Ingestion:

RAF. = OAF via diet or soil ingestion divided by OAF by route and medium in thE study used
as the basis for the derivation of Oe toxicity value of the chemicd (MDEP 1992,
ATSDR 1989a througlr 1989d, 1990a througlr 1990f, l99la through l99li, and 1992a
through 19920.

Dermal Contact to Soil:

RAF. = DAF from soil (MDEP 1992, Ryan and others 1987) divided by OAF by route and
medium g$: study used as the basis for the derivation of the toxicity value of the
chemical (MDEP 1992, ATSDR 1989a through 1989d, 1990a through 1990f, l99la
through l9li, and,l9Fl2a through 19920.

water Ingestion:

RAF- = OAF via water ingestion divided by OAF by route and medium in the study used as
the basis for the derivation of the toxicity vdue of the chemical (MDEP 1992,
ATSDR 1989a through 1989d, 1990a through 1990f, 1991a through 1991i, and 1992a
through 19920.

The use of tbe RME cases for dl potentid patbways of concern in the cdculation of HBI* provides

an additional step of consenatism in the risk assessment process @PA 1989a, 1989b). According to

EPA, multiple-pathway RME rists may consist of RME risks for one pathway with the sum of gpical

(average) risls for other pathways. In other words, in real situations, the same individual may not

experience the RME from more than one pathway over the same period of time @PA 1989a, 1989b).



The.targ* risk levels used in the calculation of HBLs correspond to an srccss cancer rist of I in
10,0@ exposed people, expressed as 10,a, I x ld, lE-(N, or 0.0001, for carcinogenic effects and a
hazard index (II! of I for noncarcinogenic effects @PA 1991c). Orrcotly, the accetable excess
cancer.rist range for regulatory purpo$es is 10. to lf, witb 10{ being fhepint of deparnrre @PA
1990a, l99lc), depending upon site-specific exposures rnd coditions. To estimate the HBLs
corresponding to r 1E-05 or a lE-{b excess caocer rist level, I{BIJ based on carcinogenic effects
preseDted in the tables of this report should be divided by a factor of l0 or 100, respectively.

3.0 SI'MMARY OF DETERMINATTONS

For contaminana that have both carcinogenic and.noncarcinogenic toxicity values, separate HBI,s
were derived based on each tlpe of health effecl. Under the residential scenario, the most health-
protective HBLs based on either carcinogenic or noncarcinogenic effects and on either adult or child
exposure should be used as reference concenbations for comparison wi6 site-specific chemical
concentration data (Iable l). Under the commercial/industrial scenario, the most healtharotective
I{BIJ based on either carcinogenic or noncarcinogenic effects on adult worker exposure should be
used as reference concentrations Clable 2).
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TABLES

GENERAL NOTE :

Health-based lo'els (IIBL) could not be d*erminod for the following list of chemicals foud at
Hunters Point Annex (IIPA) becalse slope factors (SF) and refsence doses (RfD) tbat are needed to
calculate HBLs are Dot available.

. [lrrminqm

. 2-Butoxyethanol

. Carbazole

. 4-Chloro-3-methylphenol

. Cobalt

. 1,3-Dichlorobenzene

. Ethanol

. delta-Hexachlorocyclohexane (delta-BHC)

. 2-Hexanone

. Isopropyl Alcohol

. Magnesium

. 4-Methylphenol

. 4-Nitrophenol

. Potassium

. Sodium

. Total Asbestos

Amphibole Asbesos
Calcium
Chloride
Chrysotile Asbestos
Dibenzofuran
Dichloroprop
Fecd Coliform

Iron
Lead
2-Methyl-f , 6{ initrophenol
Nirate as N
lfentanol
Orthophosphate as P
Sulfate
Total Dissolved Solids
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Styrrac 6.68+(x 3.0E+(x :3.O8+Ol 9.28+V2 t. lE+03 :.:r.ZE+gZ l.7B+(n 208+m l.?E+00
f c trrch lorocthel G ( l,l.l,2- 9.78+m a.aE+03 3,tB+03 : ,,78+92 268+01 l. lE+02 8.08+01 i,:,itldB+01 s.tB-m 238-0r t.?B-0r lirtl:i:i:iti::i:5JB!0d

f c lrrchforoclhrn c ( l.l,L2- 1.08+W ia.0p+0:t 5.28+m ,:,:'5-28+00 LzB-W , ; , ' ,1: '2-2B-t2
fcirrchloro.ltc!c 3.38+03 l.5E+03 l.6E+(B l;58+O3 7.28+t2 z6E+V2 33E+(n .tt::ttr:L6E+OQ 9.98-0t 3.5S-0r a.5B-01 t.5B*Ol
Ioluclc 5.98+(x 268+fl 2.68+U s.?E+m a.TE+m :,il.tB+02 1.tE+m 938-0r ,...:: 9l| l-Ol

frkLbrocthrrc (l.l.l- 3.08+(x l.{E+fi :r:r.:r:::rl,lB+lta l.3E+03 +69+m +eE+0:t f.2E+(n l.5B+m l-5s+u
Irichbrocthrlc (1,1,2-) l .3E+03 6.08+(n l.{E+03 Ii: ':,:,i,i,i 6.08+02 t.2E+00 3.fE+00 t.6B+00 .:.r':::rl-aE+U 7.ag-92 '.rg-v2 7.79-V2 t^lE*o2

fricllorocthcoc 6.68+92 3.08+@ 7.5E+(B i,,,3.08+Cl 208+0t t.6E+01 l.6E+@ :.r.: :::::::f dB+01 7.92-0'2 6.18-V2 6.48-01 ;,::t,:;;:,&aBr02
fichbro{luoroDethrnc 2.38+(x l.5E+(x '2.38*Ol 9.7E+V2 5.38+02 ::rilr:l:l.t.3E+04 3.08+m l.7B+00 :r:;:i:r.r l.?B+O(

frichloro - 1.2.2-trifl uorocthrlc ( 1,1.2- 9.98+01 a.5E+(5 ',:,9.98+Ol a.9E+03 3.0E+U a.9E+o3 t.3E+01 7.tE+01 l:::;:;:i::i::.138+0t

Vinyl rcctrtc 3.3E+(N t.5E+05 3.:lB+0f a.'E+00 2lE+0t ,,f:tg+00 l.2E-01 5.58-0t ::llriir:::::ir l+28!01

Vinvl clbri<k l.6E+(n I,5E+UI l.3E-01 ::t,3B*01 7.9E-03 ?.rE*Ul
Xylener l.2E+os 268+05 1:28*O! 9.68+0t 1.4E+C2 ' ' '::::::g.iF' l t.8E-Ot t.3E-01 . : . : : l - t E * O l

SEXIYOI.A'T,ILES

AccrrDLtlcrc l.3E+0f 5.08+03 :,ii:,,:::,:,1!,, t,OB + ql 8.6E+(X zoE+fi 0B+ea 9.fE+m LzE+N ii,,iA2g+U
Acc!|pbthyboc 9.38+02 t.7E+Vl 9.38+92 3.1E+03 8.0E+03 ,ii,,,',i::,i,,lt fg+ilt 5.99-0t L6E+M 6.98-0r
Aithnccnc a.7E+U t.tB+(X l.lB+0f 1.3E+06 3.lE+05 N.lB+05 f.1B+01 1.lBr0l t. lB+01
Bcn zo(r )ealhnccnc 938+m 3.78+Ol a.lE+01,,,; , ;,,,, 4.lB+01 t.9E+(b f"5E+06 6.78+A SrtB+01 6.98-01 L6E+M 2"tE-m 2,fB-O:l
Bcla(r)pyrtnc 9.38+(n 7.7E'+03 f.tE+00 ,f;tE+0d 7.68+6 l.8E+07 268+fi ,,,:,,,,11i,,1,I;aE+046.98-01 l.5E+00 zaB-ut ,:Lag-tt
Bcnzo(b)fluqmthcnc 9.38+(D 3.7E'+03 {. lE+01 |iltr*Ol ?.68+05 l.8E+(b 2iE+M li: i:r::r 2.68+Oa 6.98-01 l.6E+m zle-en ::::. l . lR*tl
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BBALTE-EaSBD LRvBII lol OtOA|.lC AlfD lx{rro r|c cHBllcA|t lr |IrltAcB lolrr, luEqnr cB xrlL*AID ot(XttlrtAttl AT Eurit|ut ij|rr AfrAr
IB$T'ATTIAL 'CBI'AIIO

€

Arrltc
SURFACB SOIL lO-2 fcct Lclor trorrl rrtbccl IUBSURPACB SOIL (>2 fcct bclor rrorrd nrtrrcl ONOUilDVATBR,

clitd
HBLr

Aftlt
HBLr
tollo

Rcridcrtirl

HBtr
solao

Xcfcrcre
HBL

tof to

clitd
HDtr

Adrlr
HBLt
re llo

X,cridcrtirl
IIBI,
rr l l r

Rclcrcrc
IIBL

; : l l o

clita
HBh

tetl

AIrlt
HBt.r
stl|-

lcrilcrdrl
IIBI,
tofl -

Xcfcrcrcc
HBL
t o [ ,

(tLi)perybrc 9.lE+U2 3.7E+03 9.lE+t2 2.28+6 5.lE+(}6 :. .i..1.1.:2,28+U 6.98-0t l.68+(n 6"tE:01
Bcr a(klluorrnthcnc 938+A2 3.78+&l +lE+m :,.{.lB+02 7.6E+05 l.tE+(b z6E+05'':::::::':izt'E+oJ6.98-01 l.68+m ?-llg-01 'tL{.E-al
Baaaic ecid t .3E+05 6.08+05 l.tB+05 t.EE+03 l.3E+04 i::::t:::j:::r:tjlll+ff| 6.3E+01 t.sE+v2 ' 5-38+01
Bir(2* cthylhcryl)phthrlrlc t.2E+03 t.2E+03 l. lE+U l-28+Ct l.3E+0|) LgE+O9 t.3B+09 ,,,,i i t'i:i,:t,l;3E+Ct 3.lB-01 73E-0r 2lB+m 3.ts-ot
Butylbcnzylphthrbtc 6.6E+(X 3.08+(X :,:,,3.OE*Ol t.tE+04 2.58+03 .: :: ::l:l:l: :.:: LtE + Ut 3.18+01 73E+m t3E+oo
Chlororphthelcne (2-l L1B+U l.2E+(X j,,,t-28+Of L'E+U 5.58+03 l.3E+01 z9E+m L'B+fi
CLloroobcnol {2- l.7E+03 7.58+U2 7-SE+U2 l.tE+@ L7E+01 ii:i:.::lii.,.?r7B.t 0l 7.88-01 l.rE-01 l.t8*Ol
Chrpcnc 9.lE+tz 3.78+(B a.tE+(B t.3B+v2 ztE+05 6.4E+05 9.6E+05 ,:tt,,,,t,,',AlB+Ot 6.98-01 l.6E+m 2.aE+(n a3B+Ol
Di-! -butylDhthrhtc 3.38+(x t .5E+(N l-58+Or 5.3E+(b l.2E+(,6 .. t-zB+oa l.6E+01 3.78+00 t.7E+00
Di-l *octvlDhtbhtc 6.68+t2 3.08+03 '6.58+V' l.2E+0{ 2tE+04 ;lii::t:t:t::l:l:il;28*Of3.tE-01 7.?E-Ol 3.lErOl
Dibcazo(r,h )entbneac l.6E+03 7.38+03 7.fE+00 ,,,,t.48+0d a.5E+(b l. lE+07 1.68+(x i:l::i:,:,,t,l.ag+6{ 6.98-01 l.6E+m 2]B-tt z,tErfil
Dichbroberzcnc (1.2-) 3.0E+(x l.aE+0f l.lB+04 {.tE+{N l. lE+(x r,il,,,l.lB+Of l.aB+01 3.3E+00 ::,138+0
Dichlorobcnrcnc (l,f- 7.68+Ot 3.58+(x 2lE+03 2,lB+Ct l.2E+U 2.98+U Z5E+(B .jj:i:::t:::..aiB+O! 3.6E+m 8.48+m 7.28-Ol t::t.2B6Ol
Dichbrobcnzililc (33'- 6.98+01 6.tg+ot 7.58+0t :::::::::r-JB+di Lag-c2 i:lr:::ii::::i :2i3tAltl

Dbthylphthrlete L7E+05 l.2E+05 l.28+05 3.58+(x t.2E+03 r;::i:t,28+03 t.tE+v2 z9E+0t :|:.'.it9B+Ol
Dircthylptcnol (2,4-) 6.68+gl 3.08+03 l.0B+cl 6.OE+V2 l.1E+t2 ,,,1;lB+Cl 3.lB+fi' ?.38-01 :rl:::rtir:ir:lrtJBrOl

Dincthylphtlehtc 3.38+05 t.5E+(b l.3E+ot 5.08+04 l.2B+05 .: ':::.::: !.08+Oa L6e+UL ,.78+U :i:i:i|tl:|:'l-58+Ol
Dinitronhcnol {21- 6.68+01 3.08+()2 6.6E+01 t.0E+00 zaE+00 ::::.::::: ::':'.'1.08 +0o 3.lE-(n 738-t2 " t.tB-02
Dioitrotoluclc (24-) 6.68+01 3.08+(n a.6B+Or 28E+(n 6.6E+00 '::.::::::tlB+eO 1tB-(n 7sv-tz :,,.,t-fB*m
Fluonltheae t.aE+03 3.lE+03 ,,,t.aB+0t {.8E+05 l.1E+05 1;lB+05 6.38+(I, l58+m l.5B+00
Fluorcle t.aE+(B 3.aE+(B . .1: . , . l_aR+Ol 9.tE+00 2.tE+U 'l'::!'!i,t.lE+0f 638+(n t58+(n I.'E+o!
Hvdnzilc 288+0t ::,,',:,:i,'r"lB+01 t.9B-(B ,I.tBlel 9.68-|B taR-o!

h&ro( 1,2,3-cd)pyrcnc 9.tB+m 3.78+03 {. lE+01 a.lE+01 L2E+6 5.tE+06 7.78+U ,,i::ri'r.,?.78+01 6.98-0t t.6E+m ztg-v2 :::::l::r::tlr:1:il.lE:Oi

McthylnrpLthelcrc (2-) l.3E+(B 6.08+03 l.::::l::'. l.3E+03 3.tE+03 8.88+03 :rit.lB}Cl 6.3E-01 t.5E+|n ;,i,a.tEj0l
Mcthylpbcnol (2-) t.7E+0a 7.5E+03 l,,t:jiii:i::tit:?.58+ 0l t.aE+u2 t.0E+01 :::.:::::. t.OE+Cl ?.tE+m l.tE+o IJB+00
Nrothrlcm l.3E+(B 6.08+(B l-3E+ltt l.2E+03 z.7E+Ol :::l:::::::::jl!28+d 638-0r tJB+m a.3gj0l
Nitrorrilire (2-) 6.68+01 3.08+01 t.oB+0t ztB+00 6.fE-0r .i,ri,i,:l:i:lia;ati.Ol,l

ili|+#
!tE-m 7.38-6 ?38*01

Nitrorodiphclvbuhc (l-) 9.8-+tt t.tB+ql '1.7E+0, tl,rt+ul lrg+m l:B+0lr
Nitrorodiomovh0inc fr- 1.2E+0t t.zB+01 l.tE+00 :,,ii l,:li,:,'1,tB+00 a.lB-(B l,lB*03

Pcntrchloroplrlol 9.9E+02 a.5E+(B 6.98+V2 iiil,:,i,,4.98+gl 5.08+05 l.2E+06 2.68+05 :,:iti::iiilit.IB+dt {.?ts-01 ltE+m zfE-01 t-aB-ol
Phcarlthrne 9.tE+V2 3.7E+(B t.tB+ol t.9E+0f f.5E+fi t.'E*Of 6.98-01 l.5B+m tJB50l

Phcnol l.0E+(N 3.3E+yJ ', l.3B+Cl l. lE+(n Z2E+ol e2B+01 9.fE+(n |.tB+m l.tB+m
hrcr 6.38+03 2.5E+(B i,.2.5B+03 3.68+05 t3B+(x i:ii13g+oa 4.7E+00 l.lE+(n i:i:li:iii:;]: l.lE+all

Trichlorobcaacrc ( 1,2,4 - ) t.lB+t2 l.5E+(B t.tE+c, LgE+Ut 6.78+03 ztE+ct L6B-0r 3.78-0r I.6BJOI
T.i.tlamnlrrral /? I (-l 1-3E+oa l-5F.+04 : : t : {n l | t l 28F-+otl 6.5F.+t2 5r3B$fil l.68+01 3.7E+m ::::i:::.::::::3-?E+e0

PESTICIDBII/FCB.

Aldrh 9.98-0r f.5E+00 4.9E+00 ,. ' , , ' '9_t8;01 4.68+0t l . tE+02 LTE+M f:68+01 1:IE-M l.lE-(B t.7E-03 :1.::::f.'Baol

Aroclor-tXO f.{E+(n zlE+01 l .5E+01 ,,,:::,:,:.,,1.{B+009.28+01 z2E+t2 z2E+U2 t.tB+cr t.6E-(B !78-n 3.8E-m , t.5Br0l
BHC (rlphr-) l.3B+01 i:irjji::,i!,t.tB+01 3.58+01 .:,,,!l-JE+Ul f.6B-(B 'i,:':,r,:::{;{p-fif

BHC (bcte- a-68+01 /l ttt;6t l.2E+O2 .,:::.1,,,:, t.2B+02 tsB-s2 :::::l.4niiit



TAtl,B I (o.dr$at
EBarrn-l !l8D l,ErtBIl I'ol oloanflc axD txoloAtttc cEarrcAl, tx ![rFAcB *trt, tulltutr cB la'Ilt, AtD orouxDvAtBt A1' Et tr!r! nqtt atfrBr

N,BSIDBXTIAL IICEI'ARIO
ol

Arelyrc
SURFACB SOIL rc-2lcct ictor rronl nrirel ;UBSURFACE SOIL (>2 fcct bclor trorrl nrfiocl oxoultDvATEn

clitd
HBIr
stllt

Adrlr
HBLr

Rcridcrtirl
HBK

Rcfcrcre
HBL

tslle

clild
HBLr
ttllo

Aftlt
ilBh
to lLt

Il,criilcrtirl

HBLc
t t l l :

Itcfcr,crc
HBL

clitd
HBI.r
toll,

Adrh
IIBI.r
toll

Lcrilcrtirl
HBT,
to l l -

Rcfcrcrc
HBL
tofl -

BHC(rranl-) - Liadrnc 9.98+01 f.5E+01 6.fE+01 ,,,,a.58+Ul l.0B+(n z4E+01 4.EE+01 afB+01 a.TE-U2 t.tB-t2 L2E-t2 l.lE-o2
Chlor&nc l .7E+m 7.5E+00 5.aE+01 t.?E+oo L6E+s2 6.rE+O2 6.28+U3 ,2'68+g2 9.aE-fi ZzE-B L2E-M t..E40f
D(L1- {18+m 238+03 1.aB+92 6.3E+00 l .5E+0t 5.38+00 r.6E-01 ,.?E-or IJB-01
DB (Zf -t z7E+0t l.2E+03 1.28+03 5.08+02 t2E+02 l;2B+U2 l38+(n Lgg-01 ,i2-tB-ol
DDD 2.78+(n 2,.r8+U t.lE+(b l,lE+o6 t.2E-0r :l:rrl:i:::;rr:rt2E-0I
DDE l9E+U2 l.9B+Cl l.3E+05 r,ilsB+05 t.3E-t2 .tt*lB-dt
DT'T l.3E+01 5.78+01 l.9E+02 l,3E+01 3.tE+03 t.9B+03 LIE+fi '',3.t8+03 7.tB-Vt t.tg-t2 t.5E-92 t:::::::::::t:::r7.tB{e:t
DicHrir l.7E+00 ?.58+00 5.28+00 l.7B+00 l.2B+01 L7E+01 z1E+01 i,:1.28+dr ?.EE-0a l.EE-(B I.EE.G} ?.rE-oa
Eldorulfrl 2.08+W 9.0E+(r2 ,,;troB+t2 5.98+(D l.4E+0:t ,,':::,5.9810/1 9.18-m LzB-Ol t-aB-c
Endria 9.98+m a.5E+01 :l:::::l::1.9.98+00638+m l.5E+0t .:r: . : : : :1.38+ln a.TE-V} LIE-M ri:':ia.?940!
Hcotrchlor l .7E+0t ?.tE+01 l.aB+01 1.49+0t l.gE+U2 +aE+m l.2E+V2 :,::,t,r:E+U 7.tE-(B t.tE-s2 t.1E-03 ,,,t^l&r03
Hcotrchlor eooxidc f.3E-0t 20E+m 6.aE+m ,rj,,,,,,'4.38-01 t.9E-01 2lE+m 9.7E+00 i,,:,:,,:,i,,l,rB!01 2.08-0,, a.7g-u L28-Vt :ii,]ii:,:',,:,,408-0f
lrophororc 6.6E+04 3.08+(X t.7E+il 3.OB+Oa l.6E+03 t.1E+U2 l.5E+03 :1,::i,it.7B+0:1, 3. lE+01 7.tE+6 3.08+01 :::::?.'B+u
MCPA t .7E+0t 7.5E+01 1.78+01 l .7E+01 ?.58+01 ,',.,,, , l,7E*01 ?.tE-(B t.tE-92 ?-lE-Ol
MCPP 3.38+s2 l.5E+(n l;tBlO2 t.3E+V2 l.5E+02 ::::.rr:jij:::: tr.58 +Oz t.6E-01 3.78-V2 tJB:t2
Mcthorychlor l;lE+02 7.SE+W l.7B+O'l t.6E+0f 3.78+0{ :,,,1.68+ea 7.tE-V2 l.tE-01 7',.BLol
T (Ll-S- 3.38+03 l.5E+03 , , 1.58+0t 6.18+t2 t.5E+@ ,,:'i,Iijlii,::i .l.tE+U2 l.6E+m 3.78-0t t 9,:6r
r? (21.51 L7E+t2 l.2E+03 2.78+U 6.5P.+m l.5E+03 ::,:6.58+9, t.3E-Ol zgB-Or I. lB-Ol

XB;rAI-s
Artitro!y 2.EE+0t LtE+02 eaE+il ztE+0t 6.6E+0t ,,,:lll::l:;i:i::af B{01 6.3E-(B tsB-uz :lt::::;i:i:ijt a:tBufil
Ancnic 1.78+01 l.0E+02 9.tE+01 l.7B+Ot 9.fB+01 LzE+V2 t.?E+v2::r:l::ii:l::.:: t.aE+Ol f.7B-09 t.rE-m L6E-y2 ::r:rlr::r:: :. a.?Ef;!l
Brriun a.3E+03 298+0f a.3B+03 6.68+(B t.5E+(X l,,tli:t,il::i,tia.dB+Otl.lE+(tr 268+m r.,,r:::,,,.::,',,1*18+00
Bcrylliun 2.88+92 l.7B+03 ztB+01 :,2;38+01 5.tE+(B l.2E+(N L1E+92 :tl::|::2,78,+Vl 7.88-U2 t.rE-01 a.lE-G l , l ' . i  l - tB-O!
Crdniua 27E+01 t.lE+02 ,,::'2.7E*Ol l.0E+01 t.2E+01 l;oE+0t t;68-1Il l.8E-Ct ,, . l.68*Cl
Chroiliur (totrll 4.78+05 258+05 2-iB+05 t.3E+O? 3.1E+06 :l,,tilB+06 l.6E+V2 3.78+01 ::::r ': !l-78+Ot
Chromiun VI 9.lE+m l.2E+U! '.r.lE+Vl L1E+U t.6E+0f ir.::;.:,i ::ri,,'l;6E+0f 3.rB-0r t.tB-01 ,:::l-tE:Ol
Coprr 6.68+03 z5E,+01 6.58+Ot a.6E+03 l.1E+O3 l.tE+Ot l.{E+m LIB+(n , t , a t l +d

Cnaklc l . lE+03 6.tE+03 t;ti,,,i.., l.lB*0t t. lE+m 7.38+00 il,,ilAlE+00 3.lB-01 1.rE-Ol ;:!iiriiitr:':li '.lB!01
Mrrtlrcrc t.6E+(B t.8E+fi ..: t.6E+Gl t.aE+tx l.2E+03 ,,,1,28+00 L?B+M t.tE-0t ,' l.lB*01
Mercury l.2E+0t t.9E+0t , ' : , ' j  l , i l ,2E+01 {.78+00 l.rE+01 l/4.?B+0O a.7E-(B t.rE-02 :i::,:::,:1,,:fJE-d3
MolvMclua 3.EE+02 3.fE+{B r,r t.lB+ql t.6E+U2 t.lE+V2 ,:,1;68+Ol 7.88-u2 l.8B-01 l:::::t.::.lruBJn
Nictcl l.fE+03 LIE+0f l,{B+fiI l.7E+03 l. lE+03 ,78*Cl l.2E-01 L7E-0r ,,,l.2grOl
Nilrrlc 5.38+0{ 2.aE+05 5.3B+0{ 5.08-rD t.2E-01 .. ' i. '..:l-OR;!t 258+01 5.88+0t 258+Ol
Sclcliuu t.gB+m 3.58+(B t-98+U a3E+03 5.58+03 ::;::;::::tt:21E+Cl 7.88-V2 1.88-01 7rB-92
Sihrcr LgE+92 t.9E+03 2,98+fit 3.58+C2 8.28+42 r!.5E'0i! ?.8e-v2 l.tE-01 7.tgig)
fhrlliun 5.5E+01 a.2E+01 '.,.,:'4.28+01 t.9E+(B 1.18+V2 a-18+U2 t.3E-U2 zgB-Ut 2^98;O
Vrnediru t.5E+U2 zoE+03 a'JB+aI l . tE+ol 268+04 t.lB+0f t.tE-0t z6E-0t l.lB:01
Zia'c 238+(X zoE+05 ia3B+ea l.aE+fi 3-fE+04 l;tB+Oa 3.68+00 8.fB+m ,a6B+fi

o

Bhrt cclb hdicrtc todcityvrtrc roteveilirbtc to dctcrriic Hbrltl-Becd cwl
HBLI - Noncrrcilogcrh Hcrltf,-Brrcd Lcrcl

Rcfcrcre HBL - Molr hcrltl prorchr llcrttl-Blcd Lccl for rcdin
HBl, - Crrcirqreh Hcrnf -Becd Lcttl

NOTES:



T/tltt 2
IAAL'E-' lBtt IlYBll lol olOAlfICaxD txolo^flc cEBltca|l fta tullacs lll'|lll !rU;I'r! ct !ron!, AiD orarutDtAtar At EUrrBit totrt Af,rBr

II{IruSTRIAIJCOIXBNCTAL SCBXANTO . ADULT WON,XBN,S

Amlyte
SURFACB SOIL rc-z fect bclor rrond nrf,rcl IUBIiURFACB SOIL (>2 fcct Lclot rrorrl nrfrccl GN,OU}|DVATBN
Adrlt Worlcr

HBLr
Adrlt ?ortcr

HBI.c
sollo

Ilcfcr,cre

HBL
Adrlt Wortcr

HBI-r
st/lo

Adrlt Worlct
HBtc

Rcfcrcre

HBL
Aftlr lfortcr

HBt r
tsl l-

Adrlt ?orlcr
HBI,
t :E-

lcfcnrcc
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Dichlorclhclc (1.2- zlB+03 ltl:::::::.::::::: LIB+Cl t. lE+(n ,,',il18+dt 9.28-0r t.2&-ol
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Mcrhyl clhvl kctonc l.aE+05 rli:l:i :,:,::lti::.:i::.' l.fE +O5 {.tE+02 :  i : . . : : : : i l lF - Ia r t 6.lB+01 r.lB+ol
McthVt irobutyl tctorc l.2E+(x l.?B+04 2-lE+Vt j.:::::::::::::::... 1 lB+q! 5.tB+m s.tB+0a
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Bcrm{shi)ocnbnc 5.5E+03 5.58+0t l.{E+O7 l.aE+o f.'E+(x) : j i  j  r : : : .  f .5E+m
Bclzo(k[luorrntbcnc 5.5E+03 zgB+V2 2.98+U2 a.9E+(b 2.68+05 2.58+0J a.5E+m 248-0r L1B;AI
Bcazoic rcid 9.aE+05 ,.fB+ot 3.EE+fi l.rB+04 1.tE+u2 :::::..::t ::::::::t:l:l:. 1 -tg + Ul
Bb(2-cthvlhcnl)ohtbrhte l.6E+fi l.6E+(X l,68+lt4 E.28+09 t.2E+09 t,2g+o, 20E+m 208+m
Butylbcnzrlpbthrhtc 4.78+0{ ,l.,i{.78+Of 6.9E+03 ,! ' j , '6.18+03 208+0t Lon+st
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Cbrscnc 5.5E+(B u9E+03 t.9B+03 l.tE+06 9.58+05 '.,,',',,,,,,,,:,,,:.',, " 9JB+0t 4.58+m zaB+m 'LtlE+6
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Dicthylphtbrbtc l.9B+0s l.9E+0t L1E+U :tr,tB+Ol t.2E+01 ',,,r,::':,',,,,::,':i,,,,,,,,,, fJB +01
Dirctbvlphenol (Zf -) 1.tE+0t 1.TB+Ot 3.9E+V2 l.tB+ct z0B+m
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Diritropbcaol (2,t1-) a.1E+t2 ,." 1.78+tL 6.tE+m li:tartE+0O zoE-01 ,,,1,i,,,,1',,',i:':iil!:,::i,l ?-OB!Ol
Dirilrotoluclc (21- 1.78+92. 1.TB+U2 l.tE+01 ,.,.,i:r,t.tB+0f zoE-01 ::rl:::::: 408+Ol
Phonntbcac 5.08+03 . lr :llr.l.'i:::].:r l|:i':: t,0B + 0t 3.lE+05 ': . : : .  t . lB+i l t a.tE+m ::,i,,,,i,::,li,",,,,tf,lB+lN
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Nitrocodiomovhnilc {l - ' 9.4E+00 9,fB+00 l .1B+m ' r::::r::: ;:::::::::::::::::: I I B+lto {.rE-(B ,,,4-lB*03
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DB (24-) l.9B+03 l-98+ot ,.tE+m 3.3E+0:' t.2E-01 i:t:t:i::ri ::t::i::tr':|-tt{[Ol
DDD 2.08+V2 : ; ' ; 'z .og+uz t.0E+(5 l.0E+o6 t.?E-01 :i . : : : : . ,_:. : : : : : : : l2n-ol
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Molybdcnrn 8.98+ul ,,,,4.tE+c! l.0E+(B :::::::.:.:::.:i::l:l:::: :.r: l.tB+Cl t.lE-0r rl:;r;:1r!.1f,,*!l

Nictcl 238+(N a3B+a|{ l.lE+0f :i::l:::,:'j:::::::Ir:lB+Oa 7.68-0r i:l:::ri:::ilj::l:irir:i::r:::tJE*01

Nitr.tc 3.tE+05 3.38-01 t3B;ol l.6E+92 li::::l::::::::: l.6B+01
Schliur 9.58+(B :i ],,::t,tliiii::i::tiii:ji:i:.t.58 + Cl l.5E+lx tsB+0f 5.lB-0r :::.:l:: :.. :::::.: l.: :::.l.lB-01

Silwr 3.58+03 t.'B+03 Z3E+(B
'' . '....': z3B+ul t.lE-0t iilll:i:il:::,:li::::ll- lBtCt

Thrlliua 9.28+01 t.2E+01 t.2E+03 ,::,.,.,,,.,,1.28+lH t.2E-(B :l:,i,i::i:l liiti i t-2tl!'ag
Vrlrdiun 3.58+(B ,,,,:,:,,,t.t8+00 7.28+U ::,frilll:}Ol 1.?E-01 t.tB!01
Zrnc 5.38+0J r:.1:l-3l1+Ol 9tE+A t-aB+oa LtE+Ol ,-aB+or

l-
lr)

Blilt oclb hdhetc toricity v|hc rottrnihblc to dctrrhc Hcrhl-Bilcd Lcrcl
HBLI - Norcrrcirogcric Hcthh-Br*d Lcvcl

Rcfcrene HBL - Morr lcrhl proralvr lladtl-Bucd kcl for rcdhr
HBII - Crrchoplic Hcrltl-hrd Lrrcl

NOTES:



TABLB3
REFBRBNCB DOSBs, RBIJ\TTYB ABIrcRPTIOI{ FACTORS, AND SORPTION OOBFFICIBIITS

FOR NoNCl{RCtNoc BNIC HBALTH- BASBD LBVELS (HBtr)

Anrlyrc
Chronic

Ord RfDo
nills-d

Clronic
lnl. RlDi
rdtr-d Rcf.

Subchronic

Orrl RlDo
mcltt-A

Srbctroric
Inh. RlDi
sdtl-d Rcf.

Noncrrcinolcah RAF

Org. f,m/
hqr. Xd Rcf.

Soil
fnrarl

Soil
Dcrad

Wrtcr
f lmd. n.f

VOLATILBS
Acetone l.0E-01 l.0B-01 alr l.0E+00 l.0E+00 bt l.0E+00 l.0E-0r l.0B+00 D 228+m d
Bcnzcne 5.08-03 2.68-03 ck 5.08-V2 9.rE-(B clc l.0B+00 8.08-0, 1.08+00 c 838+01 d
Bromofmm 2.OE-92 ?.oE-s2 olt 2.08-01 2.OB-OI w l.0B+00 1.08-01 l.0B+00 m l28+92 C
Carbon dirulfide l.0B-01 2.98-O3 a/t r.0E-01 2.98-03 b/b l.0E+00 1.08-01 l.0E+00 m 528+01 d
Carbon tetrachlridc ?"08-(X l2E-01 alc 7.08-01 t2B-Ol clc l.0B+00 l.oB-01 1.08+00 c 1.18+U2 d
Chlorobcnzcne 2AB-m 5.78-(I3 a/b 2.OE-ttl 5.78-02 clc loE+00 l.0E-01 1.08+m c 338+A d
Chlaocthanc z.oE-a 2.9E+00 qla ?.oB-n2 2.98+N q/b l.0E+00 l.0B-01 l.0B+00 t.m 338+01
Chlrofa'm t.oB-s2 l.9E-01 alc l.0E-(n t.9E-01 Uc l.0E+00 1.08-0r l.0E+00 c a.,lE+01 d
Chlqomethane 438+m d
Dichlqocthanc (l.l- t.0E-01 l.4E-01 b/b l.0E+00 l.4E+00 b/b l3E+m l3E-0r l3E+fi) c 3.08+01 C
Dichlorocthanc (12-) z.oE-u2 l.6E-V2 ctc 2.08-01 t.6E-92 clc l.0E+00 l.0E-01 1.08+00 c l.4E+Ol d
Dichlqcthcne (1.1-) 9.08*03 l.4E-03 dc 9.08-03 l.4E-C3 Vc l.0E+m 1.0E-01 l.0B+00 c 6.58+01 d
Dichlorocthene (12-) 9.08-03 3.lE-01 Uc 9.08-03 3.rE-01 b/c l.0E+00 l.08-01 l.0E+m c 5.98+01 d
Dichlroproprnc (12-l l . lE-03 l.lE-03 rlr, 3.?E-03 3.78-03 rlb l.0E+00 1.OE-0t l.0E+00 t.D t.lE+01 d
Dichlroropene (13-) 3.0E-04 5.78-03 ala 3.0E-03 5.78-03 Ub l.0E+00 l.oB-01 l.0B+m 4m 2.78,+Ol d
Etlwl bcnzcnc l.0E-01 3.08-01 ala 1.08+00 3.0E-01 clc t.0E+00 2.08-01 l.oB+(n c l.lB+ci d
Mcthyletlryl ketone 6.08-01 2.98-01 Ue 2.08-01 298+W i/t l.0E+00 l.oE-01 1.08+(n c 3.98+m d
Mcthvl isobutyl lctone s.oB-u2 23B-sz h/b 5.0E-01 238-Or b/b l.0E+00 1.Ots-01 l.0B+m c 2.lE+Ot d
Methvlenechlqide 6.OE-92 8.68-01 a/t 6.OE-92 8.68-0r b/b l.0E+m l.0E-01 l.oE+m D a3E+fi d
Stwcnc 2.08-0r 2.98-Ol ala 2.08+00 8.68-01 vt l.0E+00 l.0B-0r t.oE+m &m 2.78+92 o
Tetrachl6octhane (l,l.l 2-) 3.OB-V2 t.oE-u2 elr 3.OE-V2 3.OB-V2 Vr l.0E+00 1.08-01 1.08+fit D 2.18+92 d
Tcfrachlfrocth sne ( l,l 22 -\ l2B+U2 c
Tctrachloroethcne LOB-92 1.38+00 alc l.0E-01 1.38+00 Uc l.0E+00 l.0B-01 l.0B+00 c 3.58+92 d
Tolucne 2.08-01 l.lE-01 alt 2.08+00 5.78-01 b/c l.0E+00 lzE-Or 1.08+m c 258+92 d
Trichlrcthane ( I,l,l -) 9.OB.-VL 2.9B-Ol clc 9.08-0r 2.98+W clc l.0B+00 1.08-01 t.0E+(xt c lsB+02 d
Irichlaoethanc (l,l 2 -l ,1.08-Ut ,f.08-03 alr 4.08-V2 1.OE-92 ryt l.0E+00 l.0E-01 l.0B+m E 5.68+01 d
lrichlfiocthenc 2.OE-(B 5.tE-Vz clc 2.08-92 5.rE-52 clc l.0E+00 1.08-01 l.0E+(n c t.3E+V2 d
Tichlqofluaomethane 3.08-01 2.08-01 a/b ?.08-01 2.08+00 b/b l.0B+00 l.0E-01 l.0B+00 c l.68+92 C

Trichloro- I 22- trifl ucocthanc (l.l 2- 3.08+01 8.58+00 a/t 3.08+m 8.68+00 b/b l.0E+00 1.08-01 1.08+00 c l.9B+U2 o
Vinvl acetrte l.0B+00 s.7E-V2 trla l.0E+m 5.78-V2 b/b l.0E+00 l.0B-01 l.0E+m 4m l.9B+01 o
Vinyl chloride 828+00 d
Xvlenes 2.08+00 8.68-m elc 4.08+m 8.68-A clc l.0E+m 128-0r l.0R+m c 2-TF.+m d

SEMIVOLATTLES
Acenaphthenc 6.OE-Ut t 6.08-01 b 1.08+00 2.0E-01 l.0E+00 c 1.68+U3 d
Acenaphtlrylenc 4.OE-92 q,l 1.OE-92 q.l 9.rE-01 l.8E-01 9.lE-01 c 258+03 d
Anthrrccnc 3.08-01 a 3.08+00 b l.0B+00 298-Ol l.0E+00 G l.4E+O4 c
Bcnzo(alanthracene 4.OE-92 q.l 4.OB-o2 o.l 9.lE-01 l.8E-01 9.lE-01 c l.4E+ffi d
Bcnzo(a)pyrane 4.OE-U2 CJ 1.W-V2 q.l 9.lE-01 1.88-01 9.tB-01 c 558+06 d
Benzo(bYluannthenc 4.OB-VZ o-l 4.OB-VL o.l 9.1E-01 1.8E-01 9.18-01 c 5JE+(yt d

t



'lo
TABLB 3 (Coilrirocd)

REFBRBNCB DOSES, RBI-ATIVB ABSORFTION FACTORS, AND SORPTIOX COBFFICIBNTS
FOR NONCARCTNOG Bil rC H BALTH- BASBD LEVBLS (Hnh)

F(^

Alrlyrc
Chroob

Ord RlDo
rniltl-d

Chrooic
Inh. RtDi
mtflo-4 Itcf-

Subchronic
Orrl RlDo

to l l t - l |

Subchronic
Inh. RlDi
odk-d Rcf.

Noncrrciooecnb RAF
(k3. Ka/
Inr fd R.cf-

Soil
fnrcrl

Soit
flaarl

Wrtcr
lnrcrt- Rcf.

Bcnzo(rhi)perylc 4.OE-U2 q,l 4.OB-U} q.l 9.lE-0r 1.88-01 9.18-01 c 1.68+()6 c
Bcnzo(k)fluaanthcnc 1.OE-U2 q,l 4.OE-V' a.l 9.lE-01 l.8B-01 9.rB-01 C 558+05 c
Bcnzoic rid a.0B+00 a 4.08+00 b l.0B+00 1.08-01 1.OB+(x) h,i '1.68+01 o
Bis{2- ahvlhexvl)ohthalatc 2.OE-m I 2.OE-VL c l.0E+00 2.OB-V2 l.0B+00 c 2.OE+99 d
BuWlbcnzylDhthalatc 2.08-01 a 2.08+00 b l.0E+m l.0E-01 1.08+00 hJ l.7E+U2 o
Chlroneohthalerc (2- 8.OE-52 a 8.08-01 a 1.08+00 l.oE-01 1.08+m r.h'

- 9.18+gZ d
Chloroohenol (2-) 5.08-03 a 5.OB-U2 b l.0B+00 1.08-0r l.0E+(n h 738+01 d
Chry:cnc 1.OE-U} q.l 1.OE-92 o.l 9.lB-01 l.8E-01 9.lB-01 c 2.OE+t5 d
Di-n-buMDhthdate l.0E-01 t 1.08+00 b l.0B+00 l.0B-ol l.oB+00 h.l l.7E+05 C

Di-n-aMphthalate z.OE*V2 b 2.OB-42 b l.0E+m l.0E-01 l.oB+m b 1.9E+O,l o
Dibcnzo(a,h)anllrscne 4.OE-02 CJ 4.O8.-V2 qJ 9.rE-01 E.OE-Ul 9.18-Ol G 338+(b d
Dichlaobenzcnc (12-l 9.OB-s2 a 9.08-0t I 1.08+00 t.0E-ol l.0E+m h llE+Vl d
Dichlaobenzcne (1,4-) 2.38-Ol b.r 2.3H-Ol br 1.08+(n l.oB-ol t.oE+00 h 1.78+Cl d
Dichlorobenzidinc (3.3'- ) l.6E+(B c
Dicthylphthalate 8.08-01 a 8.08+m b l.0E+00 l.0E-ol 1.08+00 i l.1E+U2 c
Dimctlrylphenol (44-) 2.OB-92 I 2.08-01 b l.0E+00 l.0E-0r l.oE+m b 9.58+01 d

Dimcthylphthalatc 1.08+01 b t.0E+01 b l.0E+00 t.0E-ol 1.08+(x) h l.6E+92 o
Dinitrophenol (2,{-) 2.O8,-Vt I z.OE-U3 b l.0E+m LOE-01 l.0E+(n r,h t.7E+01 C

Dinitrotoluenc (2,4-) 2,OE-O3 I 2.OE-03 b l.0E+00 1.n8-01 1.08+00 h asB+01 d

Flufranthenc a.0E-@, a 4.08-01 b 1.08+(xf 2.08-01 l.0B+00 c 188+(x d
Flucenc a.oB-vz a 4.08-01 b l.0B+m 2.08-0t l.0E+(n G 738+Vl C

Hydrazine l.0E-0r C

lndeno( 12,3-cd)pyrcnc '1.08-(n q,l 4.OE-r2 q,l 9.lB-01 laB-0r 9.rB-01 c l.6E+(b d

MetMnaphthalenc (2-) 1.OE-V2 q.l 1.OE-U2 qJ l.0E+m 1.08-0! l.0B+0 c 3.08+(B t
Metlwlohcnol (2-l 5.08-02 a 5.0E-01 b l.0E+00 l.0B-01 1.OB+0 .n 22E+Or o
Napthalcne +oE-@ q 1.OE-92 o t.08+00 l.oB-01 l.@+|n G 9.1E+92 d

Nitroonilinc (2-) z,OE.M I 2.OE-Vt I l.0E+00 l.0E-01 l.oE+qt I a.aB+01 o

NitrcodiohefiYlaminc (n- l2E+Ul o
Nitrmodin'oovlaminc (n-) 138+@, I

Pentachlaophcnol t.oB-v2 I 30E-(n b 1.0E+00 l.0E-01 t.0E+00 h 538+05 d

Phenanthrenc 1.OE-V} q.l 4.OE-U2 q.l 9.rB-01 l.8E-0r 9.18-0r c 1.48+(x C

Phcnol 5.08-ql I 6.08-0t b 1.08+(x) 2.68-0l l.0E+m G 6.08+00 d

Pyrene t.oB-v2 t 3.08-01 b 1.08+00 2.08-01 l.oB+00 c 388+04 C

Irichlaobenzcn e ( | 2,4 - t.oE-u) a 1.08-@ b l.0B+m l.0B-01 l.0B+m h 928+03 d
T'richlmnhrnnl O. | \-\ l.0E-01 a l.0E+fl b l.0E+00 t.0E-01 l.0E+00 r.h 8.98+01 c

PRSTICIDRII'PCB.

Aldrin 3.08-05 t 3.08-05 b l.0E+00 1.08-01 l.0E+00 hJ 'f.98+(X I

Arala-1260 l.0E-(X c l.0E-04 c 85E-01 6.78-gZ l.0E+00 c.i 3.08+04 d

BHC{doha-) 3.88+(B C

BHC(bctr- 3.88+(B e

I



o
TABLB 3 (Coarinucd)

REFERBNCB DOSES, RBIATTVE ABSORPTION FACTORS, AND SORPTION COEFFICIBIITS
FoR NoNc,ARctNOGBNIc HEALTH-BASED LEVBLS (HBII)

o\

3 o f

Aldytc
Chronb

Ord Rfllo
nil\o-d

Clronic
Inh. RlDt
mollo*A Rcf.

Srbchronic
Ori RIDo

ail|t-li

Subchronic
Iat. RlDi
rrftt-d Rcf-

IrlotrcuciDotcdc RAF

Or9 Xr/
Ilrrr, fd R.t-

Soil
taal

!!oil
Ilcrnrl

Wrtcr
fnmri nef-

BHC(camma-) = Undane 3.08-04 a 3.0E-03 b l.0E+00 l.0B-01 l.0E+m r,i t.IE+03 c
Chladane 6.08-05 a 6.08-05 b l.0E+00 138-01 l.0E+(n r,t l.aE+05 d
D(2,4-l t.oB-uz a t.oB-u2 b l.0E+00 5.88-s2 1.08+fl) e.l 2.08+01 C
DB (2.4-) 8.08-03 I 8.08-02 b l.0E+00 l.0E-01 1.08+00 r.h 2.OB+92 c
DDD '1.{B+()6 C
DDE 1.78+OS G
DDT 5.08-04 t 5.08-(X b 1.08+00 1.48-01 l.0E+m h.l 2te+$ e
Dieldrin 5.08-05 a 5.08-05 b 1.08+00 1.08-01 l.0E+00 r,i 7.18+Vt i
Endculfan 6.08-08 I 6.08-03 t t.0E+00 l.0E-01 l.0E+(xt r.i 328+Gi I
Endrin 3.08-(X t 3.08-0'l b l.0E+00 l.0B-01 l.0B+00 e.l 6.78+V2 I
Heptrhla 5.08-fi a 5.08-(M b l.0E+m l.0B-01 l.0E+00 ai l2E+U d
Heptachlc epoxidc l.3E-05 I r3E-05 b t.0E+00 l.0B-01 t.0E+00 r,i zzv+93 I
Isophaonc 2.08-01 a 2.08+00 b l.0E+00 l.0E-01 l.0E+00 rri 2.5E+01 o
MCPA 5.08-(X I 5.08-(X b l.0E+00 l.0E-01 l.0E+00 ho t
MCPP l.0E-03 a t.0E-{r2 b 1.08+00 l.0B-0r 1.08+00 h.o t
Metho4irftla 5.08-fi} a 5.08-03 b l.0E+00 1.08-01 1.08+fi) hJ l.0E+05 o
T (2.15-\ t.og-gz t l.oE- 0t b l.0E+00 l.0B-01 l.0E+{n t.o 2.OB+92 o
r? (2.45) 8.08-03 t 8.08'- 03 b 1.08+00 l.0E-01 l.0E+m t.o 2.6P,+91 .'

UBIALS
Antimory 4.08-(X t 4.oE-Ml b l.0E+m 1.08-(2 l.0B+m h,l 15B+01 n
Arscnic 3.08-(X a 3.08-(X b l.0E+00 9.OB-U2 l.0P+m G 2.OE+Uz n
Barium 7.OE-V} a 7.OE-U2 b l.0B+00 2.W-U2 1.08+00 h,i 6.08+0r n
Benlliuo 5.08-03 a 5.08-03 b l.0B+00 t.oB-u2 l.0E+00 h.t 658+U2 n
Cadmium l.0E-03 a.t 1.08-rI3 c,l l.0E+00 l.'fE-Ol l.0B+m c 658+m !
Chromium (totsl) l.0E+00 t l.0E+01 b l.0E+00 5.08-s2 l.0B+00 h,l t5E+@ n
Chromium Vl 5.08-03 t 2.OE-sz b l.0E+00 5.0E-@ l.0B+(xt h,i 858+(n n
Copper 3.78-42 b.i 8.78,-V2 b.i l.0B+m z.OE-si l.0E+m h,i 3.58+01 n
Clanide 2.OB-U2 N 2.OB-02 b l.0B+00 t.o8,-92 l.0E+m ip 5.08+00 dJ
Manianesc 1.48-0r e.l l.4E-0r b.t 1.08+00 2.OB-tr. l.0B+m h.i 6JE+01 tr
Mcrcury 3.08-(X b 3.08-04 b 1.08+(n 7.OB-U} 1.08+m b.i l.0E+01 n
Mohbdenum 5.08-(I3 I s.oB-03 b l.0E+m 2.08-tB 1.08+00 h'r 2.08+01 o
Nictcl 2.OB*U2 a 2.OE-t2 b l.0B+00 l.0E-(n 2.78+U h.i 158+@ n
Nitrate 1.68+fi a l.6E+00 b 1.08+00 l.0E-01 l.0E+00 h 1.08-(B d.D
Sclenium 5.08-Ut e 5.08-03 b l.0B+00 1.08-(B 1.08+(n h,i t.w+v2 tr
Silwr 5.08-03 t 5.08-03 b l.0E+00 2.58-V2 t.0E+00 c'h asE+01 n
Thallium 8.08-05 a.u 8.08-04 b.u l.0B+00 1.08-m l.0E+00 h,l 1.58+(B n
Vanedium 7.08-03 b 7.08-03 b 1.08+00 4.OE-U2 1.08+00 h.i l.0E+03 o
Zirlc, 3.08-01 a 3.0E-0r i l.0E+00 2.OE-03 138+m c.h.i 4.08+01 n



-,
r

TABLB 3 (Coirllrcd)
RBFBRBHCB DOSBq RBLATI- AB:TORPTION FACTORS, AI{D SORFTTON COBTTICIBNTS

I,rOR XONCAnCIX(XIBrIC HBrLTtt-BAlBIt LAVELS (t|EI,|)

NoTEs Sbnrdt

o

RAF - Rclrtive Abrorpion Frta

(a) tntegrrted Rirk Infamation gntem (IRIS). (BPA 199Js)
(b) Health Effcctr Arcsncnt Summiry Tablo (HEAS! - - Annual Ff 1993. (BPA l99tr)
(c) Mars*huscttl Deportmcnt of Erwironmenbl Protcctiot. (MDEP 19y2)
(d) Determining Soil Rerponrc Action l,cr€lt Br&d on Potentiel Contrminant Migratloo !o Grourdwrtcr: A Oompcndium of Erernphr. (EPA tgS&)
(e) Superfund Public Heahh Enluerion Manual. (BPA t9B6)
(f) Soil Tranrport and Fatc Databarc Vcrcion 2.0. (EPA f99ld)
(g) Oronic and rubchronh ad RtDo fc cadmium in drinking ratcr ir 5E-4 mgAg-d.
(h) Ryan, E" and otherr,1987.
(i)AgencyofTordcSubctancerandDircarcRegirtry(ATSDR)chcmbal-rpcctfictoxi@loticslFotilc. (ATSDRISgN-1989d, 1990r-190f, l99la-19tll,l99h-lgyll)
f) Chronk ad RID fa coppcr rar crrlmated by multiplying the currcnt drinking satcr rtrndard of 13 n3/L by en adult inrrtc 2lJdry aod llivtdlr by en rdult body w[ht of ?0 !&
Subchronic ral RID fc copper w8s cttiEatcd by multiplying rhe currcnt drinking watcr rtandard o( 1.3 rg/l- by a chiH intalc of I Udry rnd dfutdtr by ! ctiH body rcljlt of 15 t3

(l) Kc fa MCPA and MCPP are not nnilablc, urc 0-2 ft. HBL ar > 2 ft. HBt .
(l) Torhityrraluc comcrvathrcly arsumcd to bc thst of nrphthalcnc.
(m) Similar to benzcng r rolatilc a3ank compound.
(n) Baer lll, CF. and orhcrr" 19&f.

_ (o) Nationrl Ubrary of Mcdbinc. (NLM 1993)

Jl (p) Kavrluc obtained fa nitrrtc b lodlum nitrste.
(q)Todcityinfnmation obtaincd from the Supcrfund Heetth RirtTechnlcal Support Crntcr(513)569-fm. (BPA l9y3c)
(r) Routc-to-rioutc crtrapolatlonr r!|uming cqurl rrtcr of 6d rod inhrlation ebccpkn.
(r) HEAST, Supplcmcnr No. l. (EPA f99H)
(t) Clronlc rnd rubchronb cal RlDo lc manpncrc ln drlnkin! wttcr b 5E-3 bt/tt-d.
(u) Comcn'rtir€ RtD fc thallium (I) crbonatc, chhdc, rnd rulfrtc tar scuned
(v) Kc veluc obtaircd fc cyrnidc b rodiuu cyrnftlc.
(w) Crron, B. atd othera,1987.

RfDo - Oral RefcrenccDcc
Kc - Organic raptioncocllicicnt

RfDi - Inhalation RefcrenccDc
Kd - Inaganic rorptio cocflbicot
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TABLE,S

SLOPB FACTORS, NBLATIVB ABSORPTIOX PACTORS, AIfD SORPTION COBFFICIBNTS
roR cARcIl{OOENIc IIBALTH- BASBD LEVBI^S (HBLc)

*

of

Arrlyrc
Wciglt

ol
Rvidarc

Orrl
SF

]tt-dl:t

hlehtior
SF

\ t - r i , l to R.cf.

C.l / EPA
Orrl SF (g)

t.-. l l-.

Crl / EPA
lrr. sF (s)

tt-dltt

Crrcirolcric RAF
Or; Kocf
hon- fd Rct

Soil
frrcrtior

Soil
flcnrl

Vrtcr
frortla I r l

YOLATILNS
Acctom D LzE+N d
Bcnzcnc NA LgE-s2 LgB-M r/b 1.08-0t t.0E-01 l.0E+m 6.0E,-(n l.0E+m c E3E+01 d
Bromoform BUs2 7.9E-03 3.98-03 ,/b l.0B+m l.0E-01 l.0E+m n l.2B+U2 C

Cerbon dirulfidc 6.2E+01 d
Cerboa tctrachlori& B2TV2 1.3E-01 5.38-02 e& l.sE-01 t.5E-01 l.0E+m l.0E-01 l.0B+m c a.1E+tz d
Chlorobenzcnc D a 338+V2 d
Chlorcthane 33E+01 I

Chlorofan wsz 6.lB-03 E.tE-02 ^le 'JE-42 t.9E-U2 l.0E+m t.0E-01 l.0E+m c a.4E+01 d
Chloromethrne C/C l.3E-U2 6.38-03 q/q t.0E+m l.0E-0t l.0E+00 I rD 438+00 d
Dchlorocthane (1,1- CrC 9.tE-V2 9.tE-Uz ctc 1.08+m l.0E-01 l.0E+m c 3.08+0t C

Dcbtorocthanc (1.2-l B2IB2 g.tE-m 9.rB-m tlb 7.OE-m 7.OE-V} l.0E+m l.0B-0t l.0E+m c t.aE+01 d
Dichloroctbcnc (l.l - crc 6.0E'-01 l.8E-01 s.la l.0B+m 1.08-0r l.0E+m c 658+01 d
Dichlorocthene (1.2- ) D a 5.98+01 d
Dichlorooronan e ( 1.2- | BUB2 6.88-02 6.88-m b/r 6.38-U2 6.38-V2, l.0E+m l.0B-01 l.0E+m t . I 5.18+0t d
Dchloropropene (13-) BAB.2 l.8E-01 t.3E-0r b/b l.8E-01 438-m l.0B+m l.0E-01 l.0B+m l .D LTE+Ol d
Ethvl benzcnc D I l . tE+03 d
Methyl cthvl kctonc D I 3.98+(n d
Methvl irobutvl ketonc ZIE+01 d
Mcthylcnc cbloridc WI{82 7.5E-03 t.68-(B ah l.4E-V2 3.58-03 l.0B+m r.0B-01 l.0E+m ! 438+m d
Stvnnc LTE+gz o
Tetrrchforoctha nc ( l.l.l,2- C/e L6E-V2 L6E-t2 ./b l.0E+m r.0B-01 l.0B+m D L1B+92 d
Tctrachlorocthanc ( I,1,2,2- ) crc zoE-01 zoE-01 e/b l.0B+m t.0E-0t l.0E+m c l2E+U2 C

Tetrrchloroctbcnc VIIB! 5.ZB-m 2.08-03 do l.0B+(D l.0E-01 l.0B+m c t.68+92 d
Toluenc D t 2SB+@ d
frichlorocthenc (1.1.1 - ) D I l5E+V2 d
Trich lorocthenc (1,1,2- | crc ,5.78-n 5.18-UZ ele l.0B+m l,0E-01 l.0E+m I 5.6E'+01 d

Trichlorocthcnc ws2 |.rE-02 6.0E'-03 plp t.0B+(n l.0E-01 t.0E+m c l3E+(n d

Trichlorolluoromth.nc l.6E+t2 C

frichloro - t,2,2- tritluorocthan e (1,1,2- LgE+(n o
Vinyl ecctetc l.9B+01 o
Vinyl chlori& NA l.9E+m 3.08-0t bb L1e-Ol L7E-Or l.0E+(n 3.0E-(N l.0E+m I E2B+U) d

Xvlcner D t LTE+Vz d

SEMIVOLATILESI
AccnaDbthcnc 4.68+03 d
Acnaphthylene D a 2.58+03 d
ADthraccDc D a l.4E+(X c
Bcnzo(rhnthrrccnc 82 7.3E-01 a.kr l .2E+m l.0E+m 2.0E-0t t.0E+m c l.4E+(b d
Bcnzo(r)pyrcnc 82 738+m I l.2E+01 l.0E+m z0B-01 l.0E+00 c 558+(b d
Benzo(b) lluoranlhene BZ 7.38-Or L . LZE+m l.0E+m 2.08-01 l.0E+00 c 558+05 d
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TABLB { (Cortirrcd)
SLOPB FACTORS, R,BLATIVB ABSORFTION FACTOR,S. AI|D SORPTIOI{ COBPFICIB}fTS

FoR CARCIXOGBNIC HBALTH-BASED LEVELS (HBrr)
3  o l {

No



o O
TABLB 4 (Cortlrrcd)

SLOPB FACTORS, RELATM AB!;ORPTIOI{ FACTORS, AND SORPTIOI{ COBFFICIBIfTS
fOR CARCINoGBIIIC HBALTH-BASED LEVBI,S (HBLc)

(Slcct 4 of {l
NOTES: Bhnk cllr indiceb drtr not evailrblc

SF - Slopc Frctor
Ccllr with ' /' intcrprct m orel/inh.htion
RAF - Rcletiw Aborption Fector

Kd - Inorgrlic Frptlotr s€fficiclt
Koc - Orgenic rorptioa octficblt

w.*rt oaBYE|.. - U5. BPAd..6oih. gd6: A r Hru. crdi.!6i E? r Prlt U. hD! or.ho!a, EltLi..t cd&!c b uir.l.ltl hd.q!.t oa ro.dde L brr||l
C r PdU. hu. or.|!o!9li D - Nor.t rdd.U... r. t.D! q$hordtd9.

(.) hr.anrd R* blorodolstre! (nlq. (BPA rt9&)
(b) no|tl E&.r. A..@nr slrrrtT.Ua (HEtsD--FY Amltl l9r. (BPA l94td)
(c) ME llFrt D.Frt-rt ol Bdtur.lrd Prlr.dio!(XDtsPl (XDBP r99)
(d) D.l.EliirlsdiladFe A.do! IAb E r.d d Porrd.l corlrh.lr xLndd to oMrdrr.n acorFdir! of El.Dpla (EPA rt9c)
(c) SlFfrr.l P.Ub Hqftr Erh.ib! rt rrl. (EPA IS6)
(t So[ TndFrr.r.I F.r. Dr.t - v.rdo! 2Il (BPA l99td]
(d c.lilonl E.!ld'ar.l P...erbr Ar.rt(C.liBPA). (6IEPA 1912)
(l)RF.,E.rdort 6 l$t
(l) Arlq of Tod. S.bLG.rd Dls. Xc'lr.t (AI!'DR) d.rLl-rFdrF !.d.oh!k l Folll. (ArDR r9.-lS4 r9$.-r9qx, r9l|- r9rl, r''b-lrt 0
(l) Ko.loi MCPA.!d CPP.Flote|LU..!.0-2ttHEIJ.. > 2n.HEIr
(t) slrilr ro t u(.)rrFs,r. .4. xh. t r.d or bddtt.qriFkda L.ro(. GPA I99Ja)
(l) Xo. ohdncd &. .ltn& L ,odhr rtFtr..
(r) sllilr lo b.6.,. toh|r. ornlh.o6pord.

. (.)E.tn,C.P...dotiar 1${
(oll.tlorl Llb..y ol rr.ddG (ILl| l9t9)
(p) Toddly ilfqrthr ott.ld Ao. tr. $Fr!!d llaltt Rtt T..t!&.| SqDat C6E (51!) 56,-?10. (EPA r9CJc)

N (qt HE-IST, Slprlrcr No r. (APAr9ttAd)
- (r)Ro!l-ro-ur.qtopohrb.,...hc.q|.lr.a.otonlr.ll.bltlorrt orr.ior.

(.) |(d ot .b.d tu ltrrlL |.od|ltrl&.



TABLE 5
EQUATIONS AND PARAMETERS F{)R, HBIT

NESIDENTIAL SCENARIO . ADI.]LT AT{D CHILDREN NEICEPTORS

For Yolatilc contamhune of Potential concern Gapq in Gtoundwater:

HB4. = WIxBV.4T.
EFxEDxl((MF,xl4y4pJ*(04'Ey4pil

For Scmivolatilc/Metal COP& h Gmundwatcr:

'Du _ TIIIxBWrxATrxryDo
E E L - '||t' 

EFXEDXRAF':IR'

o
where
HBLw/n=
THI =
B % =
AT" =
E F =
E D =
RfDo =
RfDi =
I R , - =
& =
RAF- =
K =

g,,!s
I
70
8,7&
350
24
Table 3
Table 3
2
15
Table 3
0.5

$!tdr*J0i)
I
15
2,190
350
6
Table 3
Table 3
I
15
Table 3
0.5

Noncarcinogenic health-based level for water (mg/L)
Targ* hazard index (unitless)
Body weight ftg), noncarcinogenic effects
Averaging time (d), noncarcinogenic effects
Exposure frequency (d/yr)
Exposure duration (yr)
Oral reference dose (mgftgd)
Inhalation reference dose (mgftgd)
Daily water ingestioa rate (L/d)
Daily indoor air intralation rate (m3/d)
RAF for water ingestion (unitless)
Volatilization factor (L/m)

{o
22



TABLE 5 (Continued)
EQUATIONS At{D PARAMETERS FrOR IIBITT

RESIDENTIAL SCENAruO. ADI,]LT AND CIIILDREN NECWTORS

For Contan&ta;itrs- of Potential @nccrn in Sudae fuil:

HBL. =
THIr,SW.xAT.yJfr,Dc

EF xED xC F x(&tF, xrR) +(MF.x&{ xAI][

where Adults children (06)
HBI., = Noncarcinogenic healthtased level for soil (mgftg)
THI - Target hazard index (unitless) 1 t
B% = Body weight ftg), noncarcinogenic effects 70 15
AT. = Averaging time (d), noncarcinogenic effects 8,760 2,190
EF = Exlnsure frequency (d/n)
ED = Exposure duration (5n)
CF = Conversion factor (kg/mg)
RfDo = Oral reference dose (mgftg{)
IR. = Daily soil ingestion rate (mg/d) .

RAFd -- RAF for soil dermal contact (unitless)
SA = Contact surface area (cm2/d)

RAF. = Relative absorption factor for soil ingestion (unitless) Table 3 Table 3

350 350
2 4 6
l0{ 1016
Table 3 Table 3
100 2N

Table 3 Table 3
3,E50 2,720
l t

For COPCs in Subsurface Soil:

ESflMAflON OF CONCENTRAfiON OF LEACHATE, C? (CRWQCB, 1989):

CP = HBIu,x 100

ESTIWTTION OF HEALTII-BASD LE4EIS FOR SUBSURFACE SOIL (EPA, 1969t):

Organics: HBL^ = K- x F- x C,
Irorganics: HBL, = Ii r g

where Adults Children (0{)
HB\ = Noncarcinogenic health{ased level for soil (mg&g)
HBI*I, = Noncarcinogenic health-based level for water (mglL)
q = Concentration of infiltrating leachate (mg/L)
K, = Soil : water equilibrium partition coefficient (Lftg) Table 3 Table 3
L = Organic carbon water partition coefficient (L/kg) Table 3 Table 3
F* = Fraction of organic carbon in the soil (%) 2 zo
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:fABLE 6
EQUATIONS AND J'ARAMEf,ERS FOR HBI,c

RESIDENTIAL SCENARIO . ADTJLT AND CIIILDREN RECEPT1ORS

For volatile contonirunts of Potentiol concern (coPC) in Gmwtdwatcr:

BW.YATG
).al*(

SnfcxATc
Ef x^E'Dx [(S{ xMF,xIIQ +(SF, xli!, xX)J EfxED x[($f, xMF,xIIt ) +(Sf,xf{x$I

For Semivolotile/Mctol COPCI in Grcundwdcr:

nBL* = fif,xK ).rrlt

H where Children (0{)

l0'l
l5
25,550
3s0
6
Table 4
Table 4
I
l5
Table 4
0.5

HBIvo =

T R =
BW. =
AT. =
E F =
E D =
SF" =
SF, =
IR- =
I R ' =
RAF. =
K =

Carcinogenic health-based level for water (mg/L)
Target excess lifetime cancer risk (unitless)
Body weight ftg), carcinogenic effects
Averaging time (d), carcinogenic effects
Exposure frequency (dlyr)
Exposuro duration, (yr)
Oral slope factor (kg{/mg)
Inhalation slope factor (kg{/mg)
Daily water ingestion rate (L/d)
Daily indoor air inhalation rate (m3/d)
RAF for water ingestion (unitless)
Volatilization factor (L/m)

IIBL*=n*rffil*^ffir*J

Adults

1(r1
70
25,550
350
24
Table 4
Table 4
2
t5
Table 4
0.5
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TABLE 6 (Continued)
EQUATIONS AND PARAMETERS TOR TIBI.c

RESIDENTIAL SCENARIO . ADULT AND CIilLDREN RBCEFNOR,S

For COPTCs in Surfacc fuil:

where

HBL^ = '17111 BV'AT" 
| ..*I 

Bw"aT, 
, ,- -'EFxEDxCFxSFnx(RIFndR)+(MFrxM 

rAnl'- ' 
EFxEDxCFxSF.x(MFnxlR)+(MFrxS,{ xAnl'dlt'

u

HBL. =
T R =
BW" =
AT. =
E F =
E D =
C F =
SF. =
I & =
RAF. =
RAF. =
S A =
A F =

Children (,0'6)

10.
l5
25,550
350
6
106
Table 4
2W
Table 4
Table 4
2,720
t

Adults
Carcinogenic health-based level for soil (mgftg)
Target excess lifetime cancer risk (unitless) l0"f
Body weight (kg), carcinogenic effects 70
Averaging time (d), carcinogenic effects 25,550
Exposure frequency (d/f) 350
Exposure duration $r) 24
Conversion factor (kg/mg) lOd
Ord slope factor (kg{/mg) Table 4
Daily soil ingestion rate (mg/d) 100
Relative absorption factor for soil ingestion (unitless) Table 4
RAF for soil dermal contact (unitless) Table 4
Contact surface arep (cm2/d) 3,850
Soil-o-skin dherence factor (mg/cm) I
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TABLE 6 (Continued)
EQUATIONS AND PARAMEf,ERS FOR IIBI*

RESIDETYNAL SCENARIO . ADTJLT AND CIIILDREN RECEFNORS

For COPCs in Subsurfacc Soil:

ESflMAflON OF CONCENTMflON OF LEACHATE, Cp GRWQCB, 1989):

Cp = HBl+r.xlf i)

ESflMAflON OF HEALTTI-BASED LEVEIS FOR SUBSUMACE SOIL (EpA, 198tu):

Organics: HBL" = lQ x F- x C,
Irnrganics: HBL" = &XC,

where Adults Childre,n (,(}{)

:r Cp = Concentration of infiltrating leachate (mg/L)
6 K = Soil : water equilibrium partition coefficient (L/kg) Table 4 Table 4

K* = Organic carbon water partition coefficient (Lftg) Table 4 Table 4
F- = Fraction of organic carbon in the soil (%) 2 2



TABLE 7
EQUATIONS AND PAR,AMETERS F{)R IIBII

IIIDUSTBHIJCOMMERCHL SCENARIO . N)ULT WORKERS

For Contanbw8 of Potentbl Concern (COPC) h Gmwdwatcn

nB+ = TnIxDW.xAT.xryE.
EFYEDxnAFvxQ

where
Noncareinogenic health{ased levet (Watq) (mgfL)
Targ* hazard index (unitless)
Body weight (kg), noncarcinogenic effects
Averaging time (d), uoncarcinogenic effects
Exposure frequency (d/yr)
Exposure duration (yr)
Oral reference dose (ng/kg{)
Relative absorption factor for water ingction (unitless)
Daily water ingestion rue (L/d)

For COPCs in Surface fuil:

HBL, =
THIxBWrwlTrx$Dn

EF x ED xC F x(&{f, xInJ + (X,{Frx&{ xAF)l

where
Noncarcinogenic health-based level (Soil) (ngftg)
Target bazafi index (unitless)
Body weight ftg), noncarcinogenic effects
Averaging time (d), noncarcinogenic effects
Exposure frequency (d/yr)
Exposure duration (yr)
Conversion factor (kg/mg)
Oral reference dose (mgftg-d)
Relative absorption factor for soil ingestion (unitlss)
Relative absorption factor for dermal contact (unitless)
Daily soil ingestion rate (mg/d)
Contact surface area (cm2/d)
Soil-to*kin adherence factor (mg/cm)

HBIji =

THI =
BW" =
AT" =
E F =
E D =
RfDo =

RAF- =
IR- =

HBI*
THI
Bw.
AT.
EF
ED
CF
RfDo
RAF.
RAF.
n
SA
AF

gS*
I
70
9,125
250
25
Table 3
Table 3
I

o

Y"s
1
70
9,125
250
25
l0{
Table 3
Table 3
Table 3
50
3,850
I

27



o TABLE 7 (Continued)
EQUATIONS AND PARAMETERS FOR IIBII

Ih{DUSTRIAUCOMMERCIAL SCEI{ARIO . ADT]LT WORKERS

For COPTCs in Sfiswfocc &iil:

ESnbIAnON AF CONCENTRAflON OF LEACHATE, Cp GRWQCB, 1989):

Ct '= HBI*'I 100

ESTIMATION OF HEALTNAASF.D LEWIS FON SUSSURFACE SOIL (EPA, 1989a):

Organics: HBL, = IL x F* x C,

Iwrganics: HBL, = &xg

where
HBI. =
t-vP

& =
I ( * =
F - =

Noncarcinogenic health-based level (Soil) (mg&g)
Concentration of infiltrating leachate (mg/L)
Soil : water equilibrium partition cvefficient &ftg)
Organic carbon water partition coeffrcient (L/kg)
Fraction of organic carbon in the soil (%)

gS*
Table 3
Table 3
2

2t
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TABLE t
EQUAITONS AI{D PARAME1SRS FOR IIBII

IhIDUSTRIAI./COMMERCHL SCENARIO . N)T'LT WORKERS

For Contamirunts of Potential C.onem GOrc1b Gnudwaten

UBI* = T?'xSWcxATc

EFxEDxSF.x&tFrxI&

where
Carcinogenic healtbtased lerrel (Water) (ng/L)
Target ex.cess lifetime cancer risk (unitless)
Body weight ftg), carcinogenic effects
Averaging time (d), carcinogenic effects
Exposure frequency (d/yr)
Exposure duration (yr)
Oral slope factor (mgftg{}t
Relative absorption factor for water ingestion (unitless)
Daily water ingestion rate (L/d)

For COPCs in Surface Soil:

IIBL, = TRxBP.xATc

EF xED xCFxS{n(&{FrxIR) +(MFrx&{,efDI

where
Carcinogenic health-based level (Soil) (mg/kg)
Target excess lifetime cancer risk (unitless)
Body weight (kg), carcinogenic effects
Averaging time (d), carcinogenic effects
Exposure frequency (d/yr)
Exposure duration (yr)
Conversion faclor (kg/mg)
Oral slope factor (mgftgd)r
Relative absorption factor for soil ingestion (unitless)
Relative absorption faetor for dermal contact (unitless)
Daily soil ingestion rate (mg/d)
Contact surface area (cm2ld)
Soil-to-skin adherence factor (mg/cm)

HBI-" =
T R =
B % =
AT, =
E F =
E D =
SFo =

RAF- =
R - =

HBL"
TR
BW"
ATr
EF
ED
CF
sF.
RAFo
RAFd
n,
SA
AF

Workers

10-.
70
25,550
250
25
Table 4
Table 4
I

Workers

l0{
70
25,550
250
25
1016
Table 4
Table 4
Table 4
50
3,850
I
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TABLE t (Continuod)
EQUATIONS AND PARAMETERS FOR, IIBII

II{DUSTRIAI./COMMERCHL SCENAruO . ADULT WORI(ENS

For COPCs h Srfisurface fuil:

ESm{/lnoN oF coNcENTRAnoN oF IiAcIurE, cp (awQcB, 1989):

q = HBI*,ox 100

ESnMAnoN oF HEALTTT-BASED LEVEIS FoR swsuRFAcE soIL (EpA, 1989s):

Organics: HBL" = IQ x F* x C,

Itnrganics: HBL, = &xC,

where
HBL"=
HBI*,," =
tt-P

& =
K * =
F - =

Carcinogenic health-based level (Soil) (mgftg)
Carcinogenic health-based level (Water) (mg/L)
Concentration of infiltrating leachate (mg/L)
Soil : water equilibrium partition coefficient (Lftg)
Organic carbon water partition coefficient (L/kg)
Fraction of organic carbon in the soil (%)

Yk*

*t. O
Table 4
/

o
30
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