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. Superfund Chemical Data Matrlx

Introduction

~ SECTION'1
INTRODUCTION:

. The Suﬁérfund Chemical Data Matrix (SCDM) is a source for factor values and benchmark

valucs applied'when evaluating: potential National Prjorities List (NPL) sites using the Huzard
o R:mkxng Systcm (HRS; 40 CER Part 300, 55 FR 51583). The HRS assigns factor values for
toxicity,'gas’ migration potential, gas and ground water: mobility,. surface water pcmstcncc. and
‘bioaccumulation potential. based on the physical, ‘chemical, and ‘radiological properties of

Comprchcnswe Environmental Response, Compcm,nuon. and Liability Act (CERCLA) hazardous

x A substances present at.a site. Hazardous substunces, as defined for HRS purposes, are CERCLA
hazardous' substances plus: CERCLA. pollutants and’ contaminants. The HRS also assigns extra

weight to targets. with exposure levels to hazardous substances. that are at orabove benchmarks,

. " These benchmarks include both risk-based sereening concentrations and concentrations specified
Coin rcgu!ntory hrmts for. the hazardous substungces’ prc.scnt ata sxte for a purticular migration

. puthway. :

SCDM contains HRS factor valucs and bcnctunnrks for hazardous substances that are

Do "frcqucntly found at sites cvaluated using- the -HRS;. s well as the physical, chemical, and
", - radiological data used.to calculate those values, The raw data-in SCDM are taken directly from
+ literature sources or other databases or are calculated. HRS rules are the.n applied to the raw data

e dctcrmmc a factor valuc or bcnchmm-k.

Sccuon 2 ot tlm documcnt cxplams how data are ‘iclcc:cd tor inclusion in SCDM, Section 3
dcscnbcs how some typcs of data (i.e.,, volatilizatior hulf-lives, distribution coefficients, and

screening: conccmranons) are internally culeulated usmg data in SCDM und methodologies from

. published literature or regulatory guidance documents, Section 4 describes how SCDM data, HRS

- factor values, and benchmark values are preseated, Thefactor values and benchmark values are
- listed; substance by substance, in Appendix A. Appendix'B-1 contains the HRS factor values and
“benchmark tables (organized by pathway) for nonradislogical hazardous substances, Appendix

* Bs2-contains. "similar tables for radionuclides,. and’ Appcndvc C contains a cross-reference index

- of wbstancc name s:monyms.

1 11’ oemm'nons

In addmon to thc dcﬁnmons found in Sccuon 1 of thc HRS (55 FR 51585-51587) the

~tollowmg dcﬁmtxom are uscd in this documcnr

e Cancer Rlsk Scrccnin[: Conccntmtions Subsmncc-spccxfc intake concentrations that
are b'lscd on a c:mccr slopc factor and ‘on cmmutcs of a daily exposure level of a

-1
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substance, They are used in the HRS as berichmarks in evaluating target populations
actually exposed to carcinogenic substances (sei also the definitions of “Slope Factor” and
“Screening Concentration™ in Section 1.1 of tie HRS).

» Reference Dose Sereening Concentrations: S.ibstance-specific intake concentrations that
are based on a noncancer reference dose (RfI) and estimates of a daily exposure level
of a substance, They are used in the HRS as benchmarks in evaluating target populations
actually exposed to noncarcinogenic substancus (see also the definitions of “Reference
Dosc™ and “Screening Concentration” in Section 1.1 of the HRS).

Ui+ D E6 ¢ RO
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L R SECTIONZ

SUPERFUND CHEMICAL DATA MATRIX
DATA SELECTION METHODOLOGY

Tlns sccnon dcscnbc.. how :hc dam avmlablc in spccxf cd htcmturc sources and regulatory -
guxdzmcc documcnts are. selected for inclusion in SCDM; Section 2.1’ describes how to resolve

' amblgmtu:s that arise in dctcrmmmg whcthcr pnrucular vnlucs apply. to- particular hazardous

*substances. Sections'2.2 through-2.9 spccxf) the ‘references:used to obtain the data for SCDM and
 the, methodologics: used to- extract” the “data,” “The' criteria. ‘described in - these ‘sections were
dcv:lopcd based’ on the. typc and qunhty of data-available:in the current: SCDM references; they

| aresnot intended to0: apply to all daw i in gcncral As dxffcrcnt compuauonb of data bccomc
avaxlablc. dxffcrcnt cntcna may be: cons;dcrcd -

2 1 HAZARDOUS SUBSTANCE IDENTITIES AND SCDM PROTOCOLS

: Compllmg data for SCDM rcquxm dctcrmxmng whach datn n:abonably apply to a hazardous
" substance. Datn’ in the. references. cited: in’ Sections 2.2 through 2.9 are sometimes. available for
. ¢lasses: and mxxturcs of hazardous aubsmnccs. but not for the individual substances that make up
- that mixture. Thus, there may be'questions concerning whether the hazardous substance identities

' in‘the rcfcrcncce match: the hazardous Substance. identities.in SCDM. This section describes how

ambxguztxcs in. assigning - particular vulucs to mcmbcrs of claascs of bazurdous “substances in
SCDM havc bccn rcso]vcd

SCDM contmns gcncnc vnlucs for the followmg clasccs of compounds (for chromium and

' :., chlordanc, thcsc generic -values are’ used only whcn thc spcmf ¢ oxidation state or isomer

concentrnnon lb not adequatclv known)

chromxum (l.II and VI oudauon smtca)
arsenie: (111 and V. oxidation srntcs)

mercury. (clcmcnml':md inorganic compdunds) :
polychlonnatcd biphenyls (PCBs)- (vanous congnncrs and Amchlors)

“endosulfans (I and 1I)
clﬂord.'mc (e, and 7)

,'o_ac LI

'r

ln y:ncml xt nny mcmbcr ot thcsc claascs is prcscnt ata. hnzardous subst:mcc mtc. it'is assumed
that the most. toxic, most pcrsxstcnt. or most bioaccumulative member of the class is present. In

othcr words from nmong thc data given m the. mecxt' ed xefmnccs for mcmbers of these classcs,
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SCDM contins those data resulting in the greatest HRS fuctor values (¢.g.. lowest LDy, longest
half-life, greatest biouccumulation factor).

For chromium, if the oxidation state is known, the generic values are not used. For arsenic,
SCDM contains data for the more mobile and toxic arsenic 11l species. For mercury, SCDM
contains daty for clemental and inorganic species, The oral RfD is for mercuric chloride and the
inhalation RID is for clemental mercury vapor, Vapor pressure and Henry's law constant are for
the elemental form, while the distribution coefficient is for the (+2) specics.

PCBs are represented solely as a class of compounds in SCDM, with a single value used
regardless of the mixture of compounds identified at a site. For PCBs, chemical properties in
SCDM are based on Arochlor 1254, which results in the most conservative bioaccumulation/
human food chain-based factor values for this group of compounds, Although the endosulfans
[ and 1l can be distinguished analytically, no data for cither isomer by itself are available in the
designated sources, All data in SCDM represent a mixture of endosulfan isomers, SCDM contains
seme data for the & and ¥ isomers of chlordane, but, for the most part, values represent a mixture
of the isomers.

For the following classes of compounds, SCDM comtains values for individual substances:

dichlorobenzencs
dinitrotoluenes
hexachlorocyclohexanes
* xylenes.

If no data can be found in the specified references for an individual substance in the class but
data are available for the generic class, SCDM assigns the gencric value to that substance, These
clusses arc all relatively small sets of isomers. which are likely to occur us mixtures,
Furthermore, these classes arc well defined in the sense that the generic class (e.g., Xylenes)
almost always refers 10 a mixeure of all members of the cluss (o=, m-, and pexylene). The
expected similarity in chemical behavior for members of each class, as well as the likelihood that
they will oceur as mixtures, makes using data from mixtures reasonable.

SCDM also defines another class of compounds containing the following polychlorinated
dibenzosp-dioxins and polychlorinated dibenzofurans:

« 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
* 1,2,3,7.8-pentachlorodibenzo-p-dioxin

» 1,2,3.4,7.8-hexachlorodibenzo«p-dioxin

« 1.2,3.6.7.8-hexachlorodibenzo-p-dioxin

« 1,2,3,7,8,9-hexachlorodibenzo-p-dioxin

Cive B3P

¢:'\’-§:
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1,2,3.4,6,7,8-heptachloradibenzo-p-dioxin
2,3,7.8:tetrachlorodibenzofuran
1,2,3,7,8-pentachlorodibenzofuran
2,3,4,7,8-pentachlorodibenzofuran
1,2,3.4,7.8-hexachlorodibenzofuran
1,2,3,6,7.8-hexachiorodibenzofuran
. 1,2,3,7,5,9-hexuchlorodibenzofuran
2,3.4,6,7,8-hexachlorodibenzofuran
- 1,2,3,4,6,7.8-heptachlorodibenzofuran
1.2,3,4,6,7,9-heptachlorodibenzofuran.

¢t 0 0 0 9 0 s o

. SCDM contains the cancer slope factor for 2,3,7.8-tetrachloredibenzo-p-dioxin (TCDD) {rom the
- ‘Health Effects Assessment Summary Tables (HEAST) (EPA, 1995d). For all other dioxins und
- dibenzofurans, the cancer slope for TCDD is multiplied by the toxicity equivalence factor (TEF)
for cach substance to give an estimated slope factor that is entered into SCDM for that substance.
TEF values are obtained from Section 3, Table 2 of EPA's. Interim Procedures for Estimating
© Risks Associated with Mixtures of Chiorinated Dibenzo-p-Dioxins and Dibenzofurans (CDDs and
" CDFy) and 1989 Update, (1989, P. l") All mcmbcrs of this class are assigned the weight of
evidence for I'CDD (B2).

© For cadmxum. the Integrated Risk Information System (IRIS) contains two RD values: one

for drmkmg water and. one for dietary exposure. Since'SCDM calculates- RfD-based screening
' concentrations for both drinking water and dictary exposure, and only one RED per substance can
" be cntcrcd mto SCDM, SCDM uses the more ccmcwnnve ‘drinking water R{D for cadmium.

Thc HRS apccxf' ies that a human toxicity f.xctor ot 10,000 be asmgncd to asbestos and lead
compound:. SCDM does thxs automatically within the dnta manager's computer code,

2.2 TOXICITY INFORMATION
o224 Reforenco Dose (RfD)—Oral, lnhalatlon

© SCDM uses dam from the followmg rcfcrcnccs (hstcd in ordcr of preference) for oral and
. mha]atxon RfD

' 1 u S Env:ronmcntal Protection Agency (EPA). 1996a. /ategrated Risk Information
Sy.stem (IRIS). Office of Rescarch and Dcvclopmcn:. Cincinnati, OH.
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2. U.S. Environmental Protection Agency (EPA). 1995d. Health Effects Assessment
Summary Tables (HEAST). EPA 5401R-95-036, Office of Research and Development,
Washington, DC. NTIS PB95-921199,

SCDM prefers IRIS data over HEAST data. [nhalation data in RIS are given as reference
concentrations (RfCs) cquivalent to dose rather than RfDs. RfCs are converted to RiDs by the
following cquation:

. RfC X IR X f‘\R (1)
e BW x 100
where:
RfC = Reference concentration in air (mg/m’)
IR = Inhalation rate (20 mYday)
AR = Absorption rate (%)
BW = Adult body weight (70 kp).

Using the default exposure assumptions listed above, Equation (1) may be simplificd as:

RID,_, mg/kg-day = RIC,,, * AR x 2.857 x 107, )

Equation (2) is used to convert RfCs to RIDs for use in SCDM, If' RIS or HEAST does not
provide an absorption rate, it is assumed to be 100 percent; this is consistent with the convention
described in HEAST.

SCDM also contains interim or provisional reference dose values for certain hazardous
substances for use in the Superfund site assessment program for compounds that do not have
values in IRIS or HEAST. These values are identified by their datafile source, LIVECHEM, with
data sources described in the LIVECHEM datafile comment field (not displayed on screcn).
Sources of human toxicity data in LIVECHEM are also given in:

Rescarch Triangle Institute (RTI). 1996, Chemical Properties for SCOM Development,
Prepared for U.S. EPA Office of Emergency and Remedial Response. Washington, DC,

222 LDy —Oral, Dermal

SCDM uses data from the following references (listed in order of preference) for oral and
dermal LDy

e GG EG s RO
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1 C-E Envxronmcntal Ine. 1990. Tlxe!den:y‘ cation of Health Effects Data for Chemicals
" Contained in the Clean Air Act Amendments: Final Report to Dr. John Vanderburg.
U S I.‘.nvxronmcnml Protcctxon Agcncy. Rc:carch ’rnnnglc Park, NC.

i 2. Amcncan Confcrcncc of" Govcmmcnml lndusmul Hygxcmsta (ACGLH) 1991,
" Documentation of the Tlxrc\}:old Limit Value and Biological Exposure Indices.

ACGIH Cmcmnnn. OH.

3. Mnonnl I.nsututc for Occupauonal Safcty :md Health (NIOSH). 1995, Registry of
Taxxc Eﬂbcw of Chcm:cal Subs:anccs (RTEC.S) 'N1OSH, Cincinnati, OH.

SCDM conmms thc lowcat value for any mnmmahan spccxcs by the specified route of
cxposurc (i.e..-oral or dermal) in controlled dose studzcs in laboratory animals, Human lethality
."data (i.e., data from suicide and worker poisonings). arenot used due to the associated i inaceuracy
- of the.dosage estimates. Data from former Eastern Bloe countries. (e.g.. former Soviet Union) are
" not used due to the typncany poor data quality. Only data for exposure durations <24 hours are
-used.-If an LD,,, value'i 1s not given, SCDM uses an LDw valuer (1) if it is for the same exposure
_route, (2) if it has an exposure <24-hours, and (3) if it is reasonable relative to the other values
- _(c B rclatxvc to chmmc values) given f‘or that substunce :md exposure route.

- 223 Lcw-lnhalatlon

SCDM ises data from the followmg references (h\tcd in ordcr of preference) for inhalation
LGy :

1. American Conference of Governmental lndu:;tnal Hyglcméta (ACGIH). 1991, Docu-
.mentation of the Threshold Limit Value and ‘Biological Expo:ure Indices. ACGIH,

Cmcmnnu OH

2 Nauonal Inmtutc for Occupatxonnl Safcty and Hcalth (NIOSH). 1995. Registry of
Toxzc Iwi:c:s of Chemzcal Subotancea (RTECS). NIOSH, Cmcmnau OH.

SCDM contams the lowcst value for any mamm.xhnn species by mhnlanon in‘controlled dose
studies 'in"Juboratory animals. Human lcthaluy data’ (i.c., data from suicide and worker
poisonings) 'are not used due to the associated inaccuracy of the dosage cstimates, Data from
. former Eastern Bloc countries (c.g., former Soviet Union) are not used due to the tvplcally poor

- data quality. Only data for exposure durations <24 hours. arc.used. It an LC,(, value is-not given,
‘SCDM uses an LC,,O value: (1) if it is for the same exposure route, (2) if'it has an exposure <24
hours, and (3) if it is reasonable relative to the ‘other valucs' (e.g. relative to chronic values) given

for that subsmncc and c*cposurc route.
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2.3 CARCINOGENICITY INFORMATION
2.3.1 Cancor Slope Factor (SF) and Weight of Evidence==Qral, Inhalation

SCDM uses data from the following references (listed in order of preference) for oral and
inhalation cancer slope factors and the associated weights of evidence:

. U.S. Environmental Protection Agency (EPA). 1996a. /nregrated Risk Information
System (IR/S). Office of Rescarch and Development, Cincinnati, OH,

2. U.S. Environmental Protection Agency (EPA). 1995d. Health Effects Assessment
Summary Tables (HEAST). EPA-540/R-95-036, Office of Research and Development,
Waushington, DC. NTIS PB95-921199,

SCDM prefers IRIS values for nonradioactive hazardous substances over HEAST values, For
radioactive hazardous substances, SCDM contains values from FEAST.

Data in IRIS for inhalation are given as unit rigk factors (URFs), which are related to cancer
slope fuctors by the following equation (used for nonradionuclides only):

HURF"BWXCF"IOO (3)

s Flﬂf\l' l l{ x M{

where:

SF = Cancer slope factor (mg/kg-day)"!
URF = Unit risk factor (ug/m®)"
BW = Adult body weight (70 kg)
CF = Conversion factor (1,000 ug/my)
IR = Inhalation rate (20 m%/day)
AR = Absorption rate {(%).

Using the assumptions listed above reduces Equation (3) to the following equation:

h b
URF * 3.50 x 10° @

Smel (mg/kg~day) b AR

»
K

Lt
-

FA3

DY 1 SCRE R
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Equation (4) is used to convert unit risk to cancer slope factors: for use in SCDM. If IRIS or
HIEAST docs not provide an absorption rate, it is assumed to be 100 percent; this is consistent
~ with the convention described in HEAST, ‘ '

. SCDM uses the weight of cvidence from the same reference that provides the corresponding
slope tactor. Typically, IRIS reports a single weight of evidence;. this value is recorded separately

* as both the oral weight of evidence and the inhalation weight of evidence. In HEAST, there are
usually two values listed, one for oral and one for inhalation. Usually. these values are identical;

SCDM records .cach valuc separately. ‘

SCDM also-contains interim or. provisionul cancer slope factors for certuin hazardous
substances-for use in the Superfund site assessment program for compounds that do not have
. values in IRIS or HEAST, Thesc valucs arc identified by. their datafile source, LIVECHEM, with
data sources.given in the LIVECHEM datafile comment field (not displayed on screen), Sources

. of human toxicity data in LIVECHEM are also given n:

Research Tridngle Instirute (RTI). 1996, Chemical. Properties for SCDM Development
Prepared for U.S. EPA Office of Emergency and Remedial Response, Washington, DC,

232  ED,, and Weight of Evidence—Oral, Inhalation

SCOM uses data from the following references (listed in order of preference) for oral and
inhalation ED;, and the associated weights of evidence:

. 1, U, Environmental Protection Agency (EPA). 1988, Methodology for Evaluating

Potential Carcinogenicity in Support of Reportable Quantity Adjusiments Pursuant to

 CERCLA Section 102 (EPA _ED10). Office of Health and Environmental Assessment,
Washington, DC (EPA/600/8-89/053). '

2. US. Environmental Protection Agency (EPA). 1986. Superfund Public Health
Evaluation Manual (SPHEM). Office of Emergency and Remedial Response,
Washington, DC (EPA/540/1-36/060).

A single potency factor (1/ED,,) is reported for oral and inhalation exposure routes in EPA

- {1988). The reported value is the reciprocal of ED,,. Therefore, the oral and inhalation ED,

values contained in SCDM are culculated by taking the reciprocal of the potency factor (ie.. EDyy
= 1/potency factor),
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2.4 MOBILITY INFORMATION
241 Vapor Pressure

SCDM generally uses data from the following references (listed in order of preference) for
vapor pressure:

1. U.S. Environmental Protection Agency (EPA). 1995¢, FATE Database. Office of
Research and Development, Athens, GA.

>

Syracuse Research Corporation (SRC). 1995, CHEMFATE Database, SRC, Syracuse,
NY,

3. CHEMCALC values, calculated according to procedures in Lyman et al, (1990), as
described in Rescareh Triangle Institute (RTI). 1996, Chemicul Properties for SCOM
Development, Prepared for U.S, EPA Office of Emergency and Remedial Response,
Washington, DC,

4, GSC Corporation. 1990, CHEMEST Database. Developed for U.S. EPA Office of
Pesticides and Toxic Substances, Washington, DC.

SCDM only uses measured values from the FATE database. If an estimated or caleulated
vajue is presented in FATE, that value is not used in SCDM, Within CHEMFATE, the
recommended value is preferred. If more than one recommended value is available, SCDM uses
the highest value. If a recommended value is not available, SCDM uses a value measured at
25 °C. If more than one value measured at 25 °C.is available, SCDM uses the highest one, If
values are not available for measurements at 25 °C, values determined within the range of 20 to
30 °C are used, If there is more than one valuc measured at the same temperature and none is
recommended, SCDM uses the highest value, If no temperature is specified in CHEMFATE for
all vapor pressure measurements for a substance, SCDM uses the highest value,

1f vapor pressure values are not avatlable in either FATE or CHEMFATE, the procedures
described in Lyman et al, (1990) are used to calculate vapor pressure, which is entered in the
CHEMCALC datafile, RTI (1996) describes the use of these procedures for specific hazardous
substances found in SCDM, If these procedures are not applicable, a CHEMEST estimated value
is used.

The above heirarchy is superseded by values in the LIVECHEM datafile when a value
selected by the heirarchy is suspect or a measured value is not available in the SCDM data
sources. For a particular chemical, suspect values are identificd by comparison with other vapor
pressure values in SCDM data sources or other sources of chemical property data, The

10
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. LIVECHEM datafile includes a comment field (not. displayed onscreen by SCDM-DM) listing
the source of each LIVECHEM value, R’I‘l (1996) dcscnbcs the selection of LIVECHEM values

o :md documcnts their soun:cs.

© | For nonmcmlhc subsmnccé if vapor pressure i$ not available, a normal boiling point is
. obtained: from'-the Handbook of Chemistry .and Physics (Lide, 1994) and entered into
BASEDATA.'If a boxhng point is not available from: the handbook, a value from the Merck

" Index (Merck, 1989) is used. If the boiling point at' 1 atmosphere (atm).is <25 °C, a default vapor

. pressure of 760° Torr is entered into LIVECHEM (n <. thc compound is assumed to be'a gas at
28 °C) '

' If‘ no vapor prcssurc is available for & substancc xmd t.hc normal boxhng pomt is 225 °C,
SCDM assumes.that the substance is in-a purticulate rather’ than a gaseous form, and no default

vapor- prc:;surc value is. assigned. This assumption is 'made because the absence of a vapor
. pressure value: often. reflects an extremely low - and; dxfﬁcult-to-mcnsurc {under standard

N condmons) vnluc for nongascous substances, -
‘.4, Henry s Law Constant

SCDM uses dam f‘rom thc followmg references Oxstcd in ordcr of preference) for Henry's
: lnw conwmt (HLC)

1. US Enwronmcnml Protcctxon Agcncy (EPA) 199Sc FA'IT. Database, Office of
Rcscurch and Dcvclopmcnt, Athcns. GA. - .

| A bracusc Rcacnrch Corporatxon (SRC) 1995 ‘oHEMFATE Databusc. SRC, Syracuse,

3. CHEMCALC valucs. c:\lculatcd accordmg to proccdures in Lvman et al. (1990) (no
N valucs available: for June 1996 vcmon) : .

- 4, GSC Corporauon 1990 CHEMEST Dambma Dcvclopcd for U.S. EPA thcc of
Pcsnudcs and Toxnc Subswnccs. .u.h.mg,ton DC S

. SCDM uses- onJv mcnsurcd values from the "'ATE d:mbas: If an estimated or calculated
“.value is presented in FATE, that value is not used 'in SCDM. Within CHEMFATE, the

| .+ recommended value is preferred. If more than onc recommended value is available, SCDM uses
“the highest valuo If a recommended ‘value is not available, SCDM uses a'value measured at

25 °C, If morethan one' value measured at 25-°C. is available, SCDM uses the highest one. If
-values.are'not. ‘available for measurcments at 25 °C, values determined within the range of 20 to
30 °C'are used. If more than one value measured,at the same temperature is available and none

11
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is rccommended, SCDM uses the highest value, If temperature is specified in CHEMFATE for
all HLC measurements for & substance, SCDM uses the highest value.

If HLC values ure not available in cither FATE or CHEMFATE, the procedures described
in Lyman ct al, (1990) are used to calculate an HLC, If these procedures do not apply, o
CHEMEST estimated value is used.

The above heirarchy is superseded by values in the LIVECHEM datafile when a value
sclccted by the heirarchy is suspect or & measured value is not available in the SCDM data
sources. For a particular chemical, suspect values are identified by comparison with other Henry's
Jaw values in SCDM data sources or other sources of chemica) property data, The LIVECHEM
dutatife includes u comment field (not displayed on screen by SCDM-DM) listing the source of
each LIVECHEM wvalue. RTI (1996) describes the sclection of LIVECHEM wvalues and
documents their sources.

24,3 Wator Solubility=Nonmetallic Compounds

SCDM uses data from the following references (listed in order of preference) for water
solubility for nonmetallic compounds:

1. U.S. Environmental Protection Agency (EPA). 1995¢c. FATE Databuse. Oftice of
Rescurch and Development, Athens, GA,

[ &4

Syracuse Research Corporation (SRC). 1995, CHEMFATE Database. SRC, Syracuse,
NY.

3. CHEMCALC values, caleulated according to procedures in Lyman et al, (1990), as
described in Rescarch Triangle Institute (RT1). 1996, Chemical Properties for SCOM
Development, Prepared for U.S, EPA Office of Emergency and Remedial Response,
Washington, DC.

4, GSC Corporation, 1990, CHEMEST Dauwbase, Developed for U.S. EPA Officc of
Pesticides and Toxic Subswances, Washington, DC,

SCDM uses only measured values from the FATE database. If an estimated or calculated
value is presented in FATE, that value is not used in SCDM., Within CHEMFATE, the
recommended value is preferred, 1 more than one recommended value is available, SCDM uses
the highest value. If a recommended value is not available, SCDM uses a value measured at
25 °C. If more than one value measured at 28 °C js available, SCDM uses the highest one. It
values are not available for measurements at 25 °C, values determined within the range ot 20 to
30 °C are used. If more than one value measured at the same temperature is available and none

12
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is recommended, SCDM uses the highest valuct If no temperature is specified in CHEMFATE
for all water ~olub1hty measurements for o qubatancc. SCDM uses the highest value.

~ 1f water solubility values are not avmlablc in cither FATE or CHEMFATE, the procedures
described in Lyman et al. (1990) are used to calculate water solubility. RTI (1996) describes the
use of these procedures for specific hazardous substances found in SCDM. If these procedures

do not apply, a CHEMEST estimated value is used.

The above heirarchy is superseded by values in the LIVECHEM doatafile when a value
sclected by the heirarchy is suspect or a mensured value is not available in the SCDM data
sources. For a particular chemical, suspect values are identified by comparison with other water
solubilisy values in SCDM dut sources or other sonrces of chemical property data. The
LIVECHEM datafile includes a comment field (not displayed onscreen by SCDM-DM) listing
the source of cach LIVECHEM value, RTI1 (1996) describes. the selection of LIVECHEM values

and documents their sources.
244 Wator‘Solubllity—Motals and Metalloids

SCDM uses data from the following references (in order of preference) for water solubility
of metals and mcmlloid compounds:

l. Weast, R.C, 1981, Handbook of Clxcmum and Physics. 6nd ed. CRC Prexs,
Cleveland, OH. pp. B-73-B-166.

. Dean, J.A, (Ed.). 198S. Lange's Handboakof Chemistry, 13th ed. McGraw-Hill, New
York pp. S+7=5-12.

- SCDM contains geometric mean water solubility vnlucs' that are defined in the MRS as the

geometric mean of the highest and the lowest water solubility values available for any inorganic
~ compound containing the metal or metalloid. Highest and lowest compound solubility values were
wken directly from Weast (1981), except for the following' low=solubility compounds:

« copper (1I) sulfide * thalliom: (IlI) hydroxide
o lead (L) sulfide’ « thorium (IV) hvdroxide
 mereury (II) sulfide = uranyl hydroxide

* nickel (1) sulfide * zinc (L) sulfide.

o silver (I) sulfide : .

'Solubil‘it'y valhcs_for these compounds were calculated using the standard expression for the
. solubility product (K,,) for each compound und the K, value taken from Dean (1985).
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24.5 Soil/Water Distribution Coefficient (K,)

SCDM uses data from the following references (listed in order of preference) for soil/water
distribution coefficients (K,) values for metals:

1. U.S. Envrionmental Protection Agency (EPA). 1996b, Soil Sereening Guidance: Techs
nical Background Document, EPAJS40/R95/128, Office of Emergency ané Remedial
Response, Washington, DC. NTIS PB96-963502.

2. Baes I, C.F,, R.D. Sharp, A.L. Sjorecn, and R,W. Shor. 1984, A Review and Analysis
of Parameters for Assessing Transport of Environmentally Released Radionuclides
through Agriculture. O2k Ridge National Laboratory, Oak Ridge, TN, ORNL-5786,

For metals, SCDM usces K, values contained in EPA (1996b) that were estimated for the Soil
Screening Guidance using the MINTEQ aqueous speciation geochemical model or, when the
required thermodynamic data are not available in the MINTEQ databases, using empirical pHe
dependent relationships developed by EPA’s Office of Research and Development Laboratory
in Athens, Georgia, Vaulues corresponding to a typical subsurface pH (6.8) arc used in SCDM.
The derivation of these metal K, values is described in EPA (1996b).

For organic hazardous substances. SCDM uses K values calculated using the following
rclationship between K, and K

Ky = Ky * f (5)
where:

K. = Soil organic carbon/water partition coefficient (mL/g)
f. = Fraction of organic carbon in soil (g carbon/g soil).

The f,. is assumed to be 0,002 g/g, which is typical of subsurfuce soils, This f, and the K,
values used in SCDM are consistent with those used for the Soil Screening Guidance. SCDM
dutafiles (SSG_KD and RTI_ION) contain K, values calculated from Soil Screening Guidance
K, values for volatile organic compounds, certain chlorinated pesticides, and ionizing organic
compounds. K, values for organic hazardous substances thut ionize under subsurface pH
conditions (i.c., pH = 4.9 to 8.0) are derived by applying a theoretical relationship that accounts
for both the neutral and the ionized fractions of the compound. Values corresponding to a typicul
subsurface pH (pH = 6.8) arc used in SCDM. The methodology used to develop these K, values
is described in Soil Screening Guidance: Technical Background Document. K, values for other
organic compounds are calculated directly from Log K., values in SCDM, as described in
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. i . .

Sct.tron 3" RTI (1996) provides additional Idct:nl on.the sdcctlon of soil/water distribution

cocf hc:cn:s for orgamc compounds in SCDM
I

2.5 PERS!STENCE lNFORMATlON
-.2,5.1 Hydrolysls. Blodogradation. and Photolysis Half-Lives

[
L SCDM uses data from the following references (lxstcd in ordcr of preference) for hydrolysis,
blodcgradanon. and photolysu, half-lives: '

L US Environmental Protection Agcncv (EPA) 1995¢. FATE Database. Office of
- Rc:carch and Dcvclopmcnt. Atheny, GA, - .

2, Howard P, H W.F.. Janxs. W.M. Mcvlnn. ancl EM. chhalcnko 1991, Handbook of
" Environmental Degradation Rates (FATERA‘I h) Lewis Publishers/CRC Press, Boca

Rnton. FL.

3 Symcusc Rcscarch Corporanon (SRC). 1995 (.HEMPATE Database. SRC, Syracuse,
" NY.

SCDM- only uses measured values from the FATE Database. If estimated or calculated
values are presented in FATE, those values are not used in SCOM. SCDM only uses values listed
~ as “first-order”™ in Howard et al. (1991), If hxgh and low values are given, the highest values are

used, - Within CHEMFATE, the recommended values are preferred. If more than one
recommended value is available, the highest is seleeted. If'a recommended value is not available,
SCDM uses a1 value-measured at 25 °C, If more than one value measured at 25 °C is available,
the highest is selected. If values are not available for measurements at 25 °C, values determined
- within the range-of 20 to 30 °C are used. If there is more than one value measured at the same
temperature and none is recommended, SCDM uses the highest value, 1f no halfslife value is
providcd‘in CHEMFATE, the halfilife used in SCDM is. caleulated based on the percent change
. over time- by nssummg a first-order rate law,

2.5 2 Rad‘ioactlvo Haif-Life
SCDM uses data from the follovéing reference for radioactive halfulife:

International Commission on Radiological Protection (ICRP). 1983, Radionuclide Transe
Jormations: Encrgy and Intensity of Emissions. ICRI’ Publication No. 38, Pergamon Press,

Ncw York
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If more than one value is given for o single decay mode, SCOM uses the highest value. If
values are given for more than one decay mode, the half-life of the isotope is computed from the
values for all decay modes according to the following formula:

te= VO =1y, o+ 1) (6)

Wwhere:

= Half-life of the isotope

~ Value given for the first decay mode

= Value given for the second decay mode
= Value given for the n-th decay mode.,

L

Ll

Al

n

2.6 BIOACCUMULATION POTENTIAL INFORMATION
2.6.1 Bloconcentration Factor=—Freshwater, Saltwater

SCDM uses data from the following references (listed in order of preference) for treshwater
aud saltwater bioconcentration factors (BCFs):

1. Versar, Inc. 1990. Issue Paper: Bioaccumulation Potential Based on Ambient Water
Quality Criteria Documents (VER_BCF). Prepared for U.S. EPA Office of Emergency
and Remedial Response, Washington, DC, Contract No, 68-W8-0098.

2. U.S. Environmental Protection Agency (EPA). 1995a. Aquatic Information Retrieval
(AQUIRE) Database, Environmental Research Laboratory, Duluth, MN,

SCDM contains the highest measured value from the Versar (1990) document in preference
to an estimated value from the same document, If no value is reported in Versar (1990), the
highest value from AQUIRE is used. All values where no environment (i.c., saltwater or
freshwater) is given but that list NaCl as a control arc considered as freshwater values,

SCDM uses the highest value from the following aquatic organisms to establish human food
chain threat BCF values (this Jist includes only aquatic human food chain organisms in the cited
references and is not meant to be a complete list of aquatic human food chain organisms):

- American or Virginia oyster « Atlantic silverside
 Asiatic clam * black crappic
» Atlantic salmon « black bullhead

16

kd
£

o [GEIHEG o pACHT

3} 93

-
r Ry
-



Suporfund Chemical Data Matrix

Data Salection Mathodology

. b!nck mubscl

 blue: cmb

«. bluegill*

» brook: trout

« .brown trout

. ch.mncl camm

. clam

common b'\y mussel
common mirror colored carp
common. shnmp

crayfish’

dungcncsa or edible crnb
giant. boummx

gulf toudf sh.

kivi .-

lake: trout (sxscowct)
lake: w}utcﬁsh
mangrovc shapper
Mamla Imlcncck clam

¢ ¢ * -2 9 - 0.9

DC

- NYL

mussel

northern pike
northern anchovy
pilchard- sardmc
pmfnsh

pink: salmon
rainhow trout

red. swamp- crayfish
rock: bass

sauger

shors crab

spot

striped -bass

stripsd mullet
swarl musscl

tong sole’

topmouth gudgcon (goldcn ahmcr)
whit mullet
whm- sand musscl

[ I I I

s 9 w0 s »

Nonhu'nan food chain nqunnc orgamsms are nor usvd for thc food ch:un BCF. The highest
valuc from any. aqunnc organism mentioned in: ‘each reference is used to establish environmental
thrcat BCF valucs, usmg thc same ordcr of prefcrcncc dw:nbcd above. .

2.6.2 OctanollWator Partltlon COeff‘clont (l..og K,,,,)

I‘or n-ocmnol/watcr pnrtmon cocfficient (1\,,,) SCDM uses: Log Ko (also- referred to as
Log P). data from thc followmg rcfcrcnccs Oxstcd in ordvr of prcfcrcncc)

1 Rcsc.u'ch Tnangle lnbnmtc (R.Tl) 1996 Chenucal Prapemesfar SCOM Development,
Prcparcd for U.S. EPA Off' ce of Emcrgcncy .'md Rcmcdxnl Rcspom,c. Wmhxngton.

2 US En\nronmcnta] Protccnon Agcncy (EPA) 199Sc. FATE Databasc Office of
Rcscarch :md Dcvclopmcnt, Athcns. GA.

3 Symcusc Rcecnrch Corporntxon (SRC) 1995 CH:EMFATE Dambusc SRC, Syracuse,

4 GSC Corpomnon 1990. CHEMEST Dambasv Dcvclopcd for U.S. EPA Office of
Pcsucxdcs and Tow: Subsumces. Washmgton.‘DC
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© Most of the chemicals in SCDM are addressed in RT1 (1996). Many of these values were
selected by EPA's Office of Rescarch and Development in Athens, Georgia (ORD-Athens), from
an cxtensive list of measured values compiled by RT! and values calculated by ORD-Athens
using the SPARC and CLOGP computer programs. Values not sclected by ORD-Athens were
selected by RTI from a compilation of measured values, Compilation and selection procedures
are described in RTI (1996). SCDM only uses measured values from the FATE dawbase. If
estimated or calculated values are presented in FATE, those values are not used in SCDM,
SCDM uses only recommended values from the CHEMFATE Database. CHEMEST estimated
Log K. values arc used if values arc not available from the other data sources,

2.7 ECOTOXICITY PARAMETERS
2,7.1  Acute and Chronic Froshwater and Saltwater Criteria

SCDM uses dats from the following reference for acute and chronic {reshwater and saltwater
criteria;

U.S. Environmental Protection Agency (EPA). 199Se. Water Quality Criteria-Draft (the
Silver Book), Office of Water, Washington, DC,

SCDM uses only values that are specifically stated as eriteria. At this time, no Ambient
Aquatic Life Advisory Concentrations (AALACS) have been specified.

2,7.2 . LC,~Frashwater, Saltwater
SCDM uses data from the following reference for freshwater and saltwater LC,, values:

U.S. Environmental Protection Agency (EPA). 1995a. Aquatic Information Retrieval
(AQUIRE) Database. Environmental Reseurch Laboratory, Duluth, MN.

'SCDM uses the lowest, acute LCy, value found for any aquatic organism in the specified
environment with an acute exposure duration of >] day and $4 days. All LC, values where no
environment is given but that use NaCl as a control are considered as treshwater LCy, values.
When no durations or environments are given, LCy, values are not entered into SCDM,

2.8 REGULATORY BENCHMARKS
The HRS assigns extra weight to targets with cxposure levels to hazardous substances that

are at or above benchmark values, This section describes the sources for certain regulatory limits
that the HRS uses as health-based or ecological-based benchmarks.

18
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2.8.1 Natlonal Ambient Alr Quallty Standards

'- NAAQS)

SCDM u.sc:. da:n from the ﬁ:llownm> rcfcn:ncc for Nauonal Ambient Air Quality Sund.u‘da '

40 CFR Part 50 1994, Nanonal Amblcnt Axr Qual!ty Standnrda.

c & 8 2’ Natlonal Emlssions Standards for Hazardouzs Alr Pollutants

L Pollunts (NESHA.P)

SCDM uses thc lollowmg rcfcrcncc for Nanonnl Ermssxon ‘?t:mdnrds for Hazardous Air

) 40 CFR pm 61, 1994. National mesmon Standards for annrdous Air Pollutants,

SCDM uscs only valucs that are rcponcd in nmbxcm conccntrauon units (pg/m’)

) 2.8.3 Mnxlmum Contamlnant Levo!s and Maxlrnum COntamlnant Levol Goals

SCDM uses. the followmg rcfcrcncc for’ Mammum Contamm:mt Levels (MCLs) and

; Maxxmum Comamm.mt chcl Goals (MCLGS)

US. Envxronmcntal Protcctxon Agenc\r (EPA) 1995b Drmkmg Water Regulations and
Health Adwsane.s. Officc of Water, Waahmgton. DC.

SCDM uscv. onlv ‘WCLs thnt are rcportcd in umts cf conccmranon (mg/!. or ug/L). SCDM

' docs not- contain” MCLs for total trihalomethanes (bromoform + bromodichloromethane

. chloroform + dlbromochloromcthanc) asbestos, mdmm xaotopcs. gross asparticle activity, or B«

' '.'_pnmclc plus photon radxoactmty

SCDM uses only nonzcro MCLG« that are rcportcd m umts of concentration (mg/L or pg/L)

FOr wubst:mccs where multiple values: are ‘listed due’ to' lack' of® consensus on appropriate
. carcinogen-class, ‘SCDM contains the' lowest number,'For substances' where both MCLs and
" MCLGs urc_rcportcd ‘but are daﬂ'crcnt. SCDM sclccta :!w MCLG as. thc lowcr of the two values

. Z,(ss FR 51593)

. 2 84 FDA Action Level

‘ 'Admxmstmuon (FDA) Acnon chcls‘ '

SCDM uses: thc following rcfcrcncc'i (hstcd m ordcr of prcfcrcncc) for Food and Drug

9.,
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1, U.S. Food and Drug Administration, 1994, Changes in Action Levels, Addendum to the
1992 Action Levels for Poisonous or Deleterious Substances in Human and Animal
Feed. Center for Food Safety and Applied Nutrition, Washington, DC.

2. U.S. Food and Drug Administration, 1992, Action Levels for Poisonous or Deleterious
Substances in Human and Animal Feed, Center for Food Safety and Applied Nutrition,
Washington, DC.

SCDM contains FDA Action Levels for fish and shellfish only.
2.8.5 Uranium Mill Tailings Radiation Control Act Standards

SCDM uscs the following reference for Uranium Mill Tailings Radiation Control Act
(UMTRCA) standards:

40 CFR Part 192, 1994. Uranium Mill Tailings Radiation Control Act Standards.
2.8.6 Ecological Based Benchmarks

The Ambicnt Water Quality Criteria and the Ambient Aquatic Life Advisory Concentrations
discussed in Section 2.7.1 arc also used to assign the ccological-based benchmarks,

2.9 OTHER CHEMICAL DATA

SCDM contains other chemical datx and information that are not contained in the 28 data-
files previously discussed. This information is contained in the BASEDATA file.

2.9.1 Physical Properties

SCDM uses data from the following references (listed in order of preference) for chemical
formula, molecular weight, density, boiling point, and melting point:

1, Lide, D.R. (Ed.). 1994. CRC Handbook of Chemistry and Physics. 75th ed. CRC Press,
Boca Raton, FL.

2 Merck. 1989, The Merck Index. 11th Edition. S. Budavari, Ed. Merck & Co., Inc.,
Rahway, NJ,

Data arc extracted directly from Section 3. Physical Constants of Organic Compounds and
* Section 4, Properties of the Elements and Inorganic Compounds in the CRC Handbook, If data
are unavailable in the CRC Handbook, or if the conditions of the experiment are not appropriate
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Lt st:mdm'd condmpns (c.g tcmpcraturc is not in :.hc mngc of "0 to .aO °C) data from the Merck

o Lndcxarc uscd

. Dcnsnty waluca are cxtmctcd (prcfembly in gml. or g/cc) along w:th the temperature at
o whnch the dcns:ty was measured (preferably Celsius, 0 °C). If multiple values are avaxlablc for
o dcnmry, Lhc valuc mcasurcd closest to 25 °Ci is aclcctcd. :

) Boxhng pomt and mcltmg pomt are cxtractcd (prcfcrably in °C) a]ong with the pressure at
which. boiling point was measured, Note that tests. toidetermine the melting point are usually
performed. at the same pressure as the boiling point tt'sts. “1f multiple’ values are av:ulablc. the

. value mcasurcd closcst to I atm (760 Torr or 760 mm- Hg) is 'selected.’

'292 Loglcal Fields AT . |

SCDM uscs four logzcal (or boolcnn ycs/no) ﬂags 10 classufv substances that are entered into

3 B)\SEDATA.

. Org:mu. Substnncc (“Orgamc")—-“Y" mdxcatce. thar. the substance is organic, and “N*
~ indicates un inorganic substance, This flag is uwd to dcn.rmmc factor values for ground
watcr mobxlxty and bnoaccumulnnon potcnnal ' .

. Mctal-Contammg Substnncc (“Mctal Cont:un v-“Y" indicates that the substance is a
metal or metalloid oran morgnmc compound' that contains a metal or metalloid, “N™
- indicates that the substance:is not, or does not-ontain, a-metal or metalloid, This flag is
uscd to dctcrmmc factor vnlucs for. ground w:m-r mobnhty and surface water persistence,

. Radxoncuvc Isoropc (“Rndxonuchdc‘ ey md:catcs thut the submncc is a radionuclide

~ orradionctive isotope, and-“N™ indicates' that it'is not. A substance in SCDM cannot be
"both a.radioactive element and a radioactive isotope. This flag:is used to determine factor
valuc% tox: humnn tox:cxty. ccosystcm tomcny‘ amd surfacc water pcrsxstcncc.

. Radxo.zcnvc Elcmcnt (“Rnd Elemcnt N—"Y" indxca:es r.hnr thc ﬂubsmncc is a radioactive
clement;’ and “N™ indicates that it is not. This;flag dctcrxmnce whcthcr or not the HRS

tactors and bcnclunarks are pnmcd in Appcndx: Al

: ‘2.9..3 ) Substltutlon Classes

SCDM contains fields for three substitution classes:. toxicity, ground water mobility, and

. other duta, Fora particular chemical, a parent CAS nusiber can be entered for any of these three
substitution classes. and SCDM automatically copies. the relevant data from.the parent chemical
to the chcmxcal of i mtcrcst. To*ucny class data mcludc all toxicity and. benchmark data used to
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determine human or ecotoxicity factor values, Ground water mobility class data include water
solubility, geometric meun water solubility, and soil/water distribution coefficient (Ky), “Other”
class data include hydrolysis, biodegredation, photolysis, and volatilization half-lives, as well as

BCF and Log K.

Currently two groups of substances inherit data from a parent substance: metals and
radioactive substances, Generally, metal-containing substances inherit data for the ground water
mobility class with the clemental metal as the class parent, Radioactive isotopes may inherit data
from their primary radioactive clement for the ground water and “other” classes,

LIS o (D 4.31C 0 A2
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* :l_,'"'i.'_,"' 31 VOLATILIZATION HALF-L!FE

o cxprcsscd as follows,

S SCDM‘ cmmatcs volanhzatwn half-lec in sm:i‘acc water for orgamc substances using
- hqunncn 15-12" from Thomns (1990) ‘In t}us mcthcd thc volatxh..anon half-life (%) can be

Z’-"“"??.?{ S ™

RS whcrc.A P AN

Z - Mcan watcr body depth (cm)

KL L Ovemll hqund-phaz.c mass tramfcr cacﬂ" Cxcm:
B ‘L

s

Thc followmg cxprcsuon ngcs the ovcmll hqmcl-ph.xsc mass trnmfcr cocfficient:

(H/RT)I\

ST T cm/hr | (8)
(14/&1‘)1: ~ K :

-+ wheret -,
) H - chry s law constant. (atm m’/mol) :
..~ R« Universal gos’ constant (8.2 x. 10“’ wmmY/mol l\)
'I‘ = Temperature (K ;°C +.273).
-k, = Gas-phase exchange cocfﬁmcnt ,
-k qumd-phnsc cxclmngc coeffi cient, i

‘I‘hc gns-phasc cxchangc cocff cxcnt c*cprcssxon dcpcnds on the molecular weight (MW) of

L ﬁxc compound. If MW is. <65 g/mol, the following cqunuon is used:

k.-'3;000>§(18MW)"‘ embr. . ()
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1If MW is 265 g/mol, the following equation is used:
k, = 11375 X (V= V) % (1MW) cm/hr ~(10)

where:

Vi = Wind velocity (m/sec)
V.. = Current velogity (m/sec).

The liquid-phase exchange coefficient expression also depends on the molecular weight of
the compound, If MW is <65 g/mol, the following equation is used:

k, = 20 x (44/MW)'% cnv/hr | (i

If MW is 265 g/mol, the expression also depends on the wind and current velogities; the
following cquation is used when V., is $1.9 m/sec and MW is 265 g/mol:

k, = 23.51 x (VI ) Z0sM) x (32/MW)'2 cmvhr | (12)

The following cquation is used when V., is 1.9 m/scc and S5 m/see, and MW is 265
g/mol:

k, = 23.51 x (Var" 1 Z957) x (32MW)'R o ®3=! ey (13)

No liquid-phase cxchange coefficient equation is provided in Thomas (1990) for wind velocities
>5 m/sec.

Combining Equations (7), (8), (9), and (1) into a single cquation for estimating
volatilization half-life (t,;) for compounds with MW <65 g/mol gives the following equation:

%, = 2 % In2 % {[(1/20) x (MW/a4)"] = [(RT/H x 3,000) x (MW/18)"]} hr, (14)

~ The following equation, combining Equations (7), (8), (10), and (12), can be used to estimate
the volatilization half-life (1,,) for compounds with MW 265 g/mol if the wind velocity is S1.9
m/sec:

Oopt o (BCJEC « HETD
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"z X2 {[(Z°°”/2: S1%V “") x”(fvl\.vﬁ?.)"-‘l
« [(RTH x 1137, 5) ..‘;d . VM) x MW/IS)”']} br .

. The followmg cquauan. combmmg Equations (7)"(8), Q 0), and ( 13). can be used to estimate
. the volatilization half-life () for compounds with' MW 265 g/mol if the wind vclocn'y is >1.9

- 'f m/scc: and SS m/scc |
‘- Z X 1n2 X {[(z om/23 51 X ch;) x (MW/B’)““] cmou SV

(15)

. (16)
. [(RT/H x 1, 137 5) X ( - vm) X (MW/IS)“‘]} hr .
[t H is <10 atm m’lmol the, bubsmncc is 1css volanlc than water and its concentration will

c increase as the watcr evaporates.- The ‘substarice is ccnsidered essentially nonvolatile (Thomas,
' 1990 p. 15-15\ :md no volaulxzatxon half-hfc iy cmmntcd tor rivers or lakes. .

. 314 Volatlllzatlon Half-ufo for Rlvers. Ocoans.,Coastal Tldal Waters. and the
Great‘Lakos '_ - ‘ g .

In ordcr :o c.xlculutc thc volnulmmon hnlf-hfc for nvcxs. oceans, coasml tidal waters, and
' thc Great Lakes, the mean water body. depth-is taken. 25-100 em, the temperature as 298 K, the

i ' wind velocity.as-5 m/sec, and the currcnt vclocxty a:. l'm/scc. Usmg thcsc values, Equauom (14)-

wherc o

;and (J 6) rcducc to thc followmg RS
L. MW <65 g/mol
- 2 89 x. {[o 05 (wwmr’] + [(s 1 x 10*‘/1:1) x (Mwms)"‘]} davs (n

. MW 265 g/rnol o o  ; o
. z 39 x {[o 185 x mwm)"*] 1. 5 X, 10*/1{) (mr/m)"j) days (18)

H‘ chry 5 law constant. (aumm’lmol) _
MW Molccular wc:ght (g/mol) Coa
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3.1.2 Volatilization Half-Lifo for Lakes

In order to calculate the volatilization haif-lifc for lakes, the mean water body depth is taken
as 100 cm, the temperature as 298 K, the wind velocity as 0.5 m/sec, and the current velocity
as 0.05 m/sce. Using these values, Equations (14) and (15) reduce ta the following:

» MW <65 g/mol

7 = 2,89 x {[0.05 x (MW/44)'?] + [(8.1 % 10"/1]) x (MW/18)'?]} days (19
« MW 265 g/mol
T w289 x {[17.2 x (MW/32)"?} + [(3.9 x 10*/H) x (MW/18)'"]} days (20)

where

H = Henry's law constant (atm'm“/mol)
MW = Molecular weight (g/mol).

3.2 SONJWATER DISTRIBUTION COEFFICIENTS (K,)

As described in Scction 2.4,5, SCDM scil/water distribution cocfficients (K, mL/g) are
based on the relationship

K, =K, xT[ ()

where K, is the chemical’s soil organic carbon/water partition coefficient (mL/g) and f is
assumed to be 0.002 g organic carbon/g soil, For organic chemicals without K values in SCDM
datafiles SSG_KD or RTI_ION (see Section 2,4.5), SCDM calculates a K value based on this
relationship, using a K, value calculated from a compound's SCDM Log octanol/water partition
coefficient (Log K, or Log P). To perform this calculation, SCDM uses the relationship between
these propertics determined by DiToro (1985) for semivolatile organic compounds:

9
-

K,, = 0.00028 - 0.983 Log K, .

This equation is also used in the Soil Screening Guidance (EPA, 1996b).

;_J,-_‘ $ me-\,_;cﬁ ° "lg_‘?')
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- Combining Equations (21) and (22) yields the following equation:
K= f, % 1000088 0smlos k)’ 23)
For any-organic hazardous substance for which o K, value is available in SCDM datafiles
SSG_KD or. R.TX_ION. but with a L.og h,,., vnluc chouen as deacnbcd in Scction 2.6.2, SCDM
) cwlculntcw K,, uqmg Equnuon (23) , S _

~ 33 SCREENING CONCENTRATION BENCHMARKS

'rhc HRS ass:gns exera weight to: targcb with e posurc krvcls to- hazardous substances that
. are ator abovc benchmark values. In addition to the: rcgulatow limits"discussed in Scetion 2.8,
the HRS. uses a ‘number of benchmarks called screening concentrations. Scn:cnmg concentrations
* correspond to a' 10 individual cancer risk or a.noncancer hazard, quoucnt of ! under specified
~ exposure assumptions. These nssumpnom discussed below,. are conservative and broadly apply
tosites nationwide, The' Agency. recognizes.that modclmghumxm activity pattcms would provide

. a more. realistic ‘determination.of exposure-or risk." V/hile such information may be determined
, on’a site-specific basis with ‘considerable effort, .it is. difficult to develop assumpnona on the
© activity pattems of target popul:mons that could be' apphcd to-sites on a nationwide basis in order
* to develop:exposure scenarios for the'HRS. For thuis reason, the HRS:exposure assumptions
 reflect values'used for the assessment of risk throughout different programs within the Agency.

" EPA recognizes that-a critical evaluation of the. references. cited below, alonb, with other

y mformnnon. could lead to differing exposure assumptions. Moreover, thc Agency is still refining
thc aasumpuona uscd in thxs area of risk as.sc»mcnr.

: EPA also conudcred thc lmutcd naumber of samplcs avmlnble at thc N.monal Priority List
-(NPL) listing stage-when it sclected these assumptions. As-outlined-in. the Ficld Test of the
. proposed revised HRS, the Agency gencrally expectsito have <100 snmplcs forall pathwavs t0
support the HRS analysis, This limited sampling may miss areas of maximum coatamination, or
- “hot spots.” and thus the sample results may not represent the maximum level of contamination,
~ Although using conservative exposure .xssumpuons doss. not fully compensate for the limited data
available' for. analysis, using less conscrvative aasumpuons ‘would likely lead to a greater
" incidence of false negatives; i.e., the Agency may not ndcntxfy sites that should be investigated

' 'turthcr undcr thc rcmcdxa] program,
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3.3.1  Screening Concentrations for Drinking Water Pathways

The following cquation (EPA, 1989b, p. 6-35) is used to calculate the average daily intake
of a hazardous substance from the ingestion of contaminated ground water or surface water:

C

x IR x EF x ED
Average Daily Intake (mg/kg=~day) * X

BW x AT

(24)

where:

Curer = Contaminant concentration in water (mg/L)
IR = Drinking water intake (ingestion) rate (L/day)
EF = Exposurc {requency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (days).

Under the assumptions used for HRS purposes, the adult drinking water ingestion rate is 2
L/day, the exposure frequency for residents is daily (350 days/year), the exposure duration is 30
years, and the average adult body weight is 70 kg, The ingestion rate of 2 L/day is routinely used
by the Agency as the default value for drinking water ingestion and assumes that the entire 2 L
are from the contaminated drinking water source, Refinements in risk assessments sometime
assume that an individual will be away for vacations or that some water will be consumed at the
workplace.

Cancor Risk Screening Concentration, The cancer risk screening concentration is estimated
by solving Equation (24) for the contaminant concentration in a medium of concern (Cpuyym)s at
u specified target risk level using the following relationship:

Target Risk = Avcrage Daily Intuke x Cancer Slope Factor (SF) . (25)

When Equation (25) is rearranged to solve for the average daily intake (1), Equations (24)
and (25) can be combined to estimate the water concentration (C,,,,) that corresponds to a 10
target risk level, Over a lifetime, the average duily intake may be calculated assuming an
averaging time (AT) of 25,550 days (i.c., 70 years) for carcinogenic effects. Therefore, the
drinking water screening concentration for curcinogens. presumed to result in one excess case of
cancer per million people exposed (SC)) is given by:

28
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SR o AW X 2 0 days

" TSF, % RXERXED

With the cxposure assumptions. 'dcs'cx;ibc;d aboiré’it‘o:: Equation (24), Equation (26) may be

L s gy s SR @
cl : ': ' ., 'oul- '

" This cquation is used to calculate-SC, for nonradioactive carcinogenic substances. Because

. cancer.slope- factors for radionuclides are in units of pC;!. body weight and averaging time do

- 'not apply. Thus; the following cquation for radionuclides. is";analogous t0 Equation (26) for
. chemical carcinogens: ' L '

SC, = — o L (28)
S TS TRR R EFAED |

e '"When'the: exposure’ assumptions. described for Equation (24)-are used, Equation (28) may
v ""bc.r_cwrincn‘to-cstimq.tc the concentration in water that corresponds to a target risk level of 10,
“The screening. concentration for radionuclides ingested in drinking water'(SC,) is given by:

sc, pemy+ 20T )

__ Noncancor Risk Screening Concentration, The RiDiis based on the assumption that thresholds
exist for cermin toxic effects.’ In general, the RID is an-estimate (with uncertainty spanning

" perhaps an order-of magnitude) of a daily exposure toithe human population: (including sensitive

" subgroups) that is likely to be without an appreciable risk:of deleterious effeets during u lifetime.
When- the acceptable daily intake for drinking wateringestion is set equal to the R (iceu
. hazard quotient= 1), Equation (24) may be rearranged to'solve for the.contaminunt concentration
- in"water that ‘comresponds to the no adverse cffects:level described above. To solve for the

f drinking water ‘screening concentration for noncarcinegens (SC,), Equation (24) becomes:
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SC‘R!DM,XBWXAT. 30)
" IR x EF x ED

For noncarcinogenic effects, the averaging time is 30 years, or 10,950 days. When the
assumptions descnbed for Equation (24) are used, Equation (30) may be simplified as:

SC, (mg/L) = RID,, x 36.5 . (31

3.3.2 Scroening Concentrations for the Surface Water Food Chain Pathway

The following cquation (EPA, 1989b, p. 6-45) is used to calculate the average daily intake
from fish and shellfish ingestion:

x JR x F x EF x ED
Average Daily Intake (mg/kg-day) = Con T E (32)

where:

Ciw = Contaminant concentration in fish/shellfish (mg/kg)
IR = Fish/shellfish intake (ingestion) rate (kg/day)
F = Fraction ingested {rom contaminated source (unitless)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averuging time (days).

The high end fish ingestion rate for recreational fishers is 0,054 kg/day (USDA, 1982), with the
fraction ingested (F) set equal to | (i.c., all fish are assumed to come from contaminated waters),
The exposure {requency is assumed to be 350 days/year, the exposure duration is 30 years, and
the average adult bodv weight is 70 kg,

Concor Risk Screening Concentration. When Equation (25) is rearranged to solve for the
average daily intake (1), Equations (25) and (32) can be combined to estimate the fish/shelifish
cancentration that corresponds td a 10 target risk level, Over a lifetime, the average daily intake
may be calculated assuming an averaging time (AT) of 25,550 days (i.e., 70 years) for

30
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cdmidoécnié;é_fchié: Therefore, the fish/shellfish concentration. presumed 1o result in one excess
- case-of ‘cancer per million people exposed (SC,) is given by: -
' SFq ¥ IRXFxEFxED

' Usiag the exposure assumptions listed for' Equation (31).results in a simplified screening
. concentration-equation for nonrudioactive carcinogenic substances in fish/shellfish:

SC, (mg/kg) = .Z‘Lf;;jw, . (34)
' . Lont

| - l'f;t_hc" samé"cx'posurc' assumptions, cxcludihg- budy iwcight and averaging time, are used,
'+ .. Equation (34).may. be rewritten to estimate the fish/shellfish concentration that corresponds to
[ actargetrisk level of 10 for ingestion.of radionuclidus in-fish and shellfish (SC):

SC, (bC/kg) = P . (39)

. ‘Noncancor Risk Screening Concentration. Setting the intake-from fish and shellfish ingestion
. equal to'the oral reference dose (RfDq,y) and solving: Equation (32) for concentration gives. the
| following equation: .©. oo -

[
t

(g n KDy X BW X AT . (36)
" IRxFx EFxED
SRS -_F'o_r-hon'c'ﬁrcinogcnic: c.fﬂ:.c.ts', the a\'cmgingj'timc‘iiié-‘BO‘ycars.. or 10,950 days. If the other
' -assumptions listed" for"Equation (32) are used, Equation'(36) may be simplified as follows:

SC, (mgkg) *RIDL, X 1352, N
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3.3.3 Screcning Concentrations for Soll Ingestion

The following cquation (EPA, 1991, p. 3-25) is uscd to calculate the average daily intake
from soil ingestion:

C,, * CF x IF x EF (38)
AT

Average Daily Intake (mg/kg-day) =

where:

C,,; = Contaminant concentration in soil (mg/kg)
CF = Conversion factor (10 kg/mg)
LF = Agc-adjusted soil ingestion factor (mg-yr/kg-day)
EF = Exposure frequency (days/year)
AT = Avcraging time (days)

and IF is given by:

R

soiage) =6 agel =6

BW BW

agel=h age?-}

X ED - ]R-ow.m-ua x ED-p’-Jl

I
L (mg-yr/kg-day) = (39)

where:

IRmers ™ Soil intake (ingestion) rate, age 1 to 6 (mg/day)
weiw ™ Exposure duration during ages 1.6 (yr)
BW,,... ™ Average body weight from ages 1-6 (kg)
Riouserar ™ Soil intake (ingestion) rate, ages 7 and older (mg/day)
ED, i ™ Exposure duration during ages 7-31 (yr)
w3l ™ Averuge body weight from ages 7-31 (kg).
The soil ingestion ratc is assumed to be 200 mg/day for ages 6 and younger, and 100 mg/duy for
ages 7 and older; the exposure durations are 6 years and 24 years for children and “adults™ (ages
710 31), respectively: and the average body weights are 15 kg for children and 70 kg for adults,
As with Equation (24), the exposure frequency is assumed to be 350 days/year. With these
assumptions, the age-adjusted soil ingestion factor is 114 mg-yr/kg-day.
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Cancor Rlsk Scroonlng Concontration. thn Equnnon (25) is rcurrangcd to solve for the

.average . dmly intake (1), Equations (25) and (38) can be-combined ‘to estimate the soil
. concentrution that corrcsponda toal0® target risk Jevitl, Over a lifetime, the average daily intake

- may ‘be calculated assuming ‘an avcmgmg time (AT).of 25,550 days (i.e., 70. ycnrs) for car-
~ cinogeni¢ effects. ‘Therefore, the screening 'soil concentration presumed to result in one excess
© case of c:mccr per mxlhon pcoplc ucposcd (SC,,) is gwcn by

°_ . wxu:x(,l-_x_nf

, qug thc nssumpnons hstcd for Equ:mons (38) and. (39) results in a simplified screening
. concentration equation for nonradioactive cnrunogcmc substances in soil:

sc, (mg/kg) = E.l;ﬂ. | @)

‘_'m‘

_ Smcc cancer slope factors. for radionuclides are pnmdcd in pr ', body wcxg.ht and averaging
. time do not apply. As a result, IF is caleulated without. body wc:ght (BW) in Equation (39) and
Cs cqual to 3,600 mg=yr/day. If the other cxposum nssumpuons described for chemical

" carcinogens are used, Equation (41) may be rewrittén to estimate the soil concentration that
corresponds to a tnrgct mk level of 10* for i mgc.sucln -of radionuclides in contaminated soils

L
€, 6C/ie) * _9_‘35"_‘.‘2_ | _ (42)

ol -
"

N

d

. Noncancor Rlsk Scroenlng Concentratlon. Scmng !he mtnkc from soil m_n,.csuon equal to the
- onal’ rcfcrcncc dose:(RfD,,) and aolvmg Equation (’S) for conccmmuon gives the following

‘RD_, wa,xAT § (@3)
1R=<CFREI~>:ED

- 5C, -
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For noncarcinogenic cffects, the averaging time (AT) is a function of the exposure duration
(ED) assumed for children or 6 years x 365 days/year = 2,190 days. Assuming daily exposure
(i.e., EF = 350 days/year), an average body weight of 15 kg, and an ingestion rate (IR) for
children of 200 mg soil per day results in the following simplified equation:

SC, (mg/kg) = RMD_, (mg/kg-day) x 78,214 . (44)

3.3.4 Screoning Concentrations for the Air Pathway

The following equation (EPA, 1989b, p. 6-44) is used to culculate intake from inhalation of
airbornc hazardous substances:

alr

x IR x EF x ED (45)

Average Daily Inuke (mg/kg-day) = W AT

where:

C.. = Contaminant concentration in air (mg/m?)
IR = Air intakc (inhnlation) rate (m*/dayv)

EF = Exposurc frequency (days/year)
ED = Exposure duration (years)
BW « Body weight (kg)

AT = Avcraging time (days),

]

The inhalation rate is assumed to be 20 m¥/day, the exposure frequency is 350 days/year, the
exposurc duration is 30 yeurs, and the average adult body weight is 70 kg.

Cancer Risk Screening Concentration, By rearranging Equation (25) to solve for the average
daily intake (I). Equations (25) and (45) can be combined to estimate the concentration in air that
corresponds to a 10 target risk Jevel, Over a lifetime, the average daily intake may be calculated
assuming an averaging time (AT) of 25,550 days (i.e., 70 years) for carcinogenic effects.
Therefore, the air concentrution presumed to result in one excess case of cancer per million
people exposed (SC)) is given by:

s, = 107 X BW x 35,550 duys (46)
SF., % IR % EF x ED
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Usmg :hc exposun: assumpt;ons hs:cd above’ ior Equauon (49) rcsults in thc following

. licquatxon for nonradxoac.txvc carcmogcmc subsmncm .

SC (mg/m ’)

s inhal

Usmg thr. same cxposurc assumpnons (cxcludmg body wclght and avcmgmg time), Equation

- (46) may be rewritten-to estimate the air concentration. of radionuclides that corresponds to a
Lo _targct nsk lcvcl of 10‘° for inhalation of conmmmatcd'mr(SC,)

476 X 10"“.. . (48)

SC (pC/m ’)

Lt

o Noncancer Risk Screonlng Concentmtlon. Scmmg t.hc avcmgc daxly intake cqual to the
" inhalation reference dose (RID ) and mlvm;b Equan an (45) for the air conccntranon results in
) 'thc mm:wm;,, equation:! .

SC,* Dy x BV AT @)
" IR x EF’ XlED

'For. noncarcmogcmc cﬂ‘ccu thc nvcmgmg umc (‘AT) is- 30 yc.u's. or 10,950 days, The

o iﬁhalatlon rate (IR) is"assumed to be 20 m’/day, the. ecposure frequency (EF)-is 350 days/year,
" . the exposure:duration (ED) is 30 years, and the averagi adult body weight (BW) is 70 kg. When
' thcqc a:.sumpt:ons are used Equation (49) may be’ s phf’cd as:

SC, (mg/m?) = 'Rm,n',,,' x 3.65-'.' (50)
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SECTION 4

CHEMICAL DATA, FACTOR VALUES,
AND BENCHMARKS

Appendix A contains a two-page listing of sclected data, HRS tactor values, and benchmarks
for cach hazardous substance in SCDM (the “SCDM page reports™). Data seleeted for SCDM for
cach substance are on the first page: fuctor values and benchmarks are on the sccond page.

Figure | presents the hcader that appears on both sides of the page report. The header
contains the date the report was printed, the substance name and synonym, the SCDM version
(month, year), and the Chemical Abstract Service (CAS) number for the substance.

Datey 06/13/96 BUPKRFUND CHEMICAL DATA MATRIX 8COM Vmrsion: JUNYE
Chemical: Acenaphthene CAL Numbar: 000083+32-9

Figure 1. Page Hoading

The first page contains all of the
selected chemical data, the data units, o
and an acroynym describing the source of
the information in SCDM. The chemical
data are divided into six functional -

Oral ALD: €. 08-00  my/hg/day

groups: toxicity, persistence, physical inhat wro, miluiider |
Ore} wreof:Nvid

characteristics, mobility, bicaccumulation, TAnal §lopar (ng/eg/cayl 3

and other data, A’u‘:‘:;ﬁfh'“m wy/kg/day
Orsl KULO Wgt:

Lnnal £D10¢ oy /kg{day

L. , . Inhal EDI0 Wyts

. The toxicity section (Figure 2) con- el i i i

Gas Inhal LCH0+

tains the acute, chronic, and carcinogens Tunt Tnml 50301 "t

icity data that were con?pilcd qsing the AL
-methodology described in Sections 2.2, Praeh AMAC!

2.3, and 2.7 and used to derive toxicity o

and ecotoxicity factor values, The top Fraah M,

half of this section contains the data used il

to determine the human toxicity f_actor Proah ool LeV0 40401 souias
value: reference dose (oral and inha-

lation), cancer slope factor (oral and Flgure 2, Toxlclty Section

Value uUnte

inhalation), ED,, (oral and inhalation),

[}
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Chomlcal Data, Factor Values,
' and Benchmarks

e I.D,u (oml and dcrmal). and LC.K, Qns and dust mhalnlxon) Thc bottom half of this section con-
tains: the dntn -used to determiine; an ecotoxicity factor'valuc. acute and. chronic ambient water

. quahty criteria’ (AWQC) for fresh and salt water, acute’ and chronic aquatic life advisory concens

. trations. (A:ALACs) for- fresh and salt water (at this tirac no; ‘AALACs have been promulgatcd),
.and fresh and saltwater LC,yp. values.- Blank entries xqchcatc that no value-was found using the -

o proccdurca and: rcfcrcnccs spccnﬁcd in Scctxon 2,

\

Thc pc:matcncc section” (I‘xgurc 3) contmmj g
thc ‘surface Water persistence data compiled using -
.. the methodology described in Scetions 2.5,2.6.2, '

- and 3.1, Surface water persistence factors can also
be . determined \using -the " logarithm of the .

n-oct:mol/watcr partmon coefficient (Log K,,,, or

"1 . “Log P)'if, as"specified in the MRS, this gives a
_ - higher~.factor..value. th:m thc half fives (o a."
' _.'.”_‘.t_“dcfault. if apphcablc)

Thc phy:ucal charactcnsucs sccnon (anurc

" 4) contains logical “yes/no” flags that classify the - e
“substance. The “metal contain® flag-indicates that-

" the ‘hazardous’ substanceis.a_metal or metalloid

" and is used"todetermine’ ‘ground water mobility
land surface {water persistence: factors, The™“or-
,bamc" and “morgnmc" flags ' ure used: to deter~
% 'mine’ground watcrmobxhtyand bxoac.cumulanon. I

“The “radionuclide” flag is- used to determine the -

human "toxicity' factor, ‘the ‘ccosystem. toxicity - |
"+ factor, . and . the surface water pcrsnstcncc factor, -
.7\ - ‘The radioactive element flag (“rad. element™).is
. 'used‘to determine whetherornot the HRS factors *
- and benchmarks, (second pngc) are printed. The L
. - gas and p.n'txculatc ﬂ'\;,s are used to dctcm'nnc -
."'..:mobxmy and::likelihood: of release for the air .|
'+ pathway. Molecular weight'is used 10 determine |
L vol:mlxz:mon hnlf-hfc as dcscnbcd mSccnonB 1

Thc' mobxhty sccnon (Fxgurc 5) conmms r.hc-. A
,.,»mr and: ground' water mobility- dam compiled
- using “the 'methodology. described in-Sections

- 24..>. 244 245 and 3.... Vapor pressure and
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Chemieal Data, Factor Valuas,
Superfund Chemical Data Matrix and Benchmarks

Henry's law constant are used to determine gas migration potential and gas mobility factors.
Henry's law constant is also used to calculate the volatilization half-life as described in
Section 3.1, Water solubility and the soil/water distribution coe{ficient are used to determine the
ground water mobility fuctor. Substance-specific water solubility is used for nonmetal and
nonmetalloid substances, whereas for metal-containing substances the solubility value is the geo-
metric mean of the available water solubilities for inorganic compounds containing the hazardous

substance.

The bioaccumulation section (Figure 6) con-

tains the human food chain and environmental f S CACCNULATIOF ]
biouccumulation potential factor data compiled veremeter  Value onre  mource
using the methodology described in Section 2.6. — ok -_——
Bioconcentration factors (BCFs) are collected for et AR ver.wer
fresh and sult water for the human food chain and e e S e wer
environmenta) threats, Log K., or water solubility buie acre i

is used to cstablish bioaccumulation potential Ml ieiuns Albes e/l LivEcwor

when a BCF is not available,
Figure 6, Bloaccumulation Section

The section labeled “other data™ (Figure 7)
contains values for melting points and boiling
points (°C) along with the associnted vapor pres-

sure (Torr), if’ applicable. Chemical formula is r OTHER OATA B
ulso listed here. welting Paint 193 400 &
Botliny Point 1379.00¢ ¢
rormyja (C12M1D
The class information section (Figure §) lists Figure 7. Othor Data Soction

parent substances for three data substitution
classes: toxicity, ground water mobility, and other
data. The toxicity class includes all toxicity and

benchmark data used to determine human or eco- [ CLAGS INFORMATION ]
toxicity factor values, The ngound water mot?aluy clane serent Bubetance
class includes water solubility, soil/water distri-
bution coetficient, and geometric mean water ’“5:‘;‘.‘.551 E‘:‘
o . . . . that
solubility, The “other” class includes hydrolysis, '
biodegradation, photolysis, and volatilization hal{-
& P Y ° Figura 8. Class Information Section

lives, as well as BCFs and Log K.

Currently only two groups of substances inherit data {rom a parent substance: metals und
radioactive substances, Generally, metal-containing substances inherit data for the ground water
miobility class with the elemental metal as the class parent. Radioactive isotopes may inherit data
from their primary radioactive clement for the ground water mobility and “other” classes.
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Figure 9, Assigned Factor Valuas Section

The second page for each substance is divided into top and bottom sections that contain
~ factor values (Figure 9) and benchmarks (Figure 10) tequired by the HRS, SCDM determines
factor values using HRS methodologies, from sclected data on the first page of the SCDM page
_report. The factor values are presented by pathway: air; ground water, soil exposure, and surfacc
water. The surface water pathway is further subdivided by threat: drinking water, human food
chain, and environmental. The toxicity factor value reprsents human toxicity and is the same for
all pathways, The air pathway gus migration factor value is used to determine likelihood of
release. The surface water environmental toxicity: factor values are based on fresh und salt water
ccosystem toxncnty data, and the surface water persistence factor values are based on BCFs for
all aquatic. specics. The surface water human foed chain fuctor values are based on human
toxicity and ‘BCFs for only "those aqunnc species consumed” by -humans, For radioactive
~ substances, human toxxcxty ecosystem toxicity, and swiace water persistence tactor values are
determined as spccxf ed in Chaptcr 7 of the HRS.,

The benchmarks (Fxgurc 10) like the factor valuc :are presented by pathway: air, ground
water, soil exposure, and surface water. The surface water pathway is further subdivided by
' threat: drinking water, human food chain, and environmiental. For HRS scoring, actual sampled
contaminant concentrations for a particular media are compared to these benchmark concen-
_ trations to determine if the target will be scored as subject to Level ] or Level I contamination,
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L ] ]
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Figure 10, Benchmarks Section

Appendix B-1 contains tables for nonradionctive hazardous substances. The first table in
Appendix B-1 lists all of the fuctor values by pathway, The second table presents the benchmarks
for the air and ground water pathways, the third table presents benchmarks for the surfuce water
pathway, and the fourth table presents benchmarks for the soil exposure pathway. Appendix Be2
contains tables for radionuclides; the first table lists all of the factor values by pathway, and the
second table presents benchmarks for all pathways, Appendix C contains a cross-reference index
of hazardous substance names, synonyms, and CAS numbers for substances in SCOM,
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