
------------ .. -----------~----------··----·-···----·- .. - ----

... ' 

. ' , .. 
r' ·:· 

'· .. 

. ''· 

•:~• I '' ~ ' 

... ' . 

'•' ;,. 
, .. 
,;·· , . 
. ·'.· •.' 

,• 

.. 
..... 

•"·,. 
'' ·-·:· ... ... . ' .·· . . ; ... 

'• .. .... .,, .. 
r . '. • 

..... · .. 
l.'·'., .... 

. ' ..... ' ' .... ' .... : 

, Los Alamo~ •:_H __ _ 
. ~ .;,; ................... ..........., ll..otWy 

I , 

F.R Recotd 1.0.11 64i0ii" 

''' 

LOS AI..AMOSNATJONAL !..ARORA TORY 
: £NVIRON/Iti£NTAL RESTORATION 

Rcct1rtL~ Proco·.~ing Facili,Y 
ER Rccortl~ Index Form·. 

ER1DNO. 64708 · Dtllc Received: 1113/00 Procts!•or: YCA Pagt!'C(Junt: 26 

Privilq:td:- (YIN) N Record Category: P 

. Fild'oldCI': NIA 

OJrrcction: (YIN) N Corr~cted'No. 0 Co1'1'cCtt!tl /Jy Numhu: 0 

Administrative Record:. (YIN) Y 

Rcfi/nu:d:· (YIN) N OldER ID Number: 0 New ER'ID Number: 0 

N/A 

1111111 IIIII 1111111111 111111111 1111 
14330 

·.,,. 
'!,, 

·:·: . .. ' ', 

(: ... 
· ... ·_ 'TliiS,FOR.MISSUBJECTTOCHANGE.· CONTACTTHERP~i:ORI.ATESTVERSION. (JUNE 1997) 

.... . , .. 
{;,::., .. ' 

:J·.·.: .... 

• . ,. . J 

'? .' ' -· .,. '. 
~~' 

'o-J ' • •' 
.II. .. 

... ,. 

·., 

.· .·:·. ·· .. .. ' .. 



&EPA 

United Stote5 
Environmental Protection 
Agency 

Superfund 

Office or Emergency ond 
Romodlal Respense 
Wa5hington, OC 20460 

Publication 9345.1 ·21 
EPA1540/R·96/026 ' 
PB96-963509 
June 1996 

Superfund Chemica.l Data 
Matrix 

_______ ., 
RCCI.livod by E~-r~P:O:: l 

C1112000 

•• 

7 
t} ,, 
s 
" 



Publication 9345,1 ·21 
EP A/540/R-96/028 
PB96·963509 
June 1996 

Superfund Chemical Data Matrix 

Office of Emergency and Remedial Response 
U.S. Environmental Protection Agency 

Washington, OC 20460 

• 
'? -



~:~.:~K::::.:>.·::;...... . . 
..... ,.,, .. ·:·."· 
':_:·"!!'· 
:.:····· 
:),~:. : '• .•·. 

. ·.· ., ,. 

.. 
. ·', (· >.,- L~ . .: / 

''•. · .. 
·,. 

.· 

' ·-~ 

' ,., 

;I 

·j· 

·, 

~ :-
·'· 
'. 

;, 

,1· 

') ·,. 

Additi~nnl. ~copies ~f'this document may· be obtained;. from:··. 
I' '··,, ' ' ' ' 0• -~ o 0 ' ' ' ' ' ,..,-.. ··-·.··.;· 

.... :.·.:-...·.~:.~:.:·.~.:{ .. :.:~ ... :· .·. , .. ·. : . .' Nnti~~:tr.Teclmi61': Infonnation Servi~e· CmiS) 
· < · u:s.: Depamncnt.of. Commerce · 

·.::·:-.: ~· · · s2ss: Port Royal Rd. · . 
:;;:.,: : .. ·; Springfield/VA:·221.61. 

... ~ .. 
·' .. , .... 

·:· . 
. /_: .... . ·: 

·:-: ....... - .. 
l_i 

·.··, 

' . ~-·~, ···. '.' 
•,'\ ,·, .. 

. _ ...... · 

,, .·:·· .... ' ... 

:·: ·. ~ .... _ ·: . 
. ' \: ... 

''.,,•'•· ')•" 

." I~~ :. ·,· 

"· •I', . ' 
:':··,·.· 

·, ' 

I I o \ ~ ' ' .... -:• 
. • .. ·· 

(703) 487-4600 :· 

·' I 

.. ,, 

; ... ' 

·! 

., .· 

... 

·-·--~~-------_;__ ___ __;_ ________ ___J 



.. 

Suporfund Chomlcal Data Matrix Tnblo of Contonts 

TABLE OF CONTENTS 

Section Pul!c 

2 

List of Figures ........ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . v 

lNTl~ODUCTlON I • f ••• I • I I ' ••• I • I • I I • I I I I t • I I I • I • t • I I ••• I I I I 

1. J Definitions ...... , . , , . , . , .................... , ... , ...... . 

SUPERFUND CHEM1CAL DATA MATRIX DATA SELECTION 
METHODOLOGY I •• I I "' • ' I •••••• I ••••••• t •••• I • I •• ' I •• I ' •• I ' 3 
2.1 Hazardous Substance Identities and SCDM Protocols ......... , ••. , , , 3 
2.2 Toxicity lnfortllation ............................... , .. , . . . . . S 

:!.2. I Reference Dose (RID)-Oral, tnhalmion ........... , .. , .. , , , 5 
2.2.2 LD!\0-0rol, Dc:rm~d ... , . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
2.2.3 LC50-lnhal:1tion .................. , ...... , . , . . . . . . . . . 7 

2.3 Carcinogenicity Information . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 8 
2.3. 1 Cancer Slope Factor (SF) and Weight of Evidence-Oral, lnhalation 8 
2.3.2 ED 10 and Weight of Evidc:ncc-·.OrJI, Lnhalation . • . . . . . . . . . . . . . 9 

2.4 Mobilit)' Information ........... w •••••• , • , • • • • • • • • • • • • • • • • • l 0 
2.4.1 Vapor Pressure .......................... , . . . . . . . . . . . l 0 
2.4.2 Henry's Law Constant ... , .. , , , , , , • , . , , .... , . , , . , , , . , , 11 
2.4.3 Water Solubility-Nonmetallic Compounds . . . . . . . . . . . . . . . . . 12 
2.4.4 Wnter Solubility-Metals and Metalloids . . . . . • . . . . . . . . . . . . . 13 
2.4.S Soil/Water Distribution Coefficient(~) . . . . . . . . . . . . . . . . . . . . 14 

~uS Pc:rsistc:ncc lnforrnation ................................ , .. , . 1 S 
2.5. 1 Hydrolysis, Biodc.:gradation, and Photolysis Half-Lives , , . . . . . . . 1 S 
2.5.2 Radioactive J:l:~lf-Life .......... , .... , ....... , .. , , , , . , IS 

2.6 Bioacc:umulation Potentiallnformatior. .......•. , . , , .... , .... , . . 16 
2.6.1 Bioconcentration Factor-Freshwater, Saltwater . . . . . . . . . . . . . . 16 
2:6.2 Octanol/Water Partition Coefficient (Log K0 ,..) •••••••• , , • • • • • 17 

2.7 Ecotoxicity Par:uneters ....................• , . . . . . . . . . . . . . . 18 
2.7.1 Acute nnd Chronic Freshwater and Saltwater Criteria . , . . . . . . . . 18 
2.7.2 LC~0-Frcshwater, Saltwater. . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

2.8 f<.cgulotory Benchm~rks , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
2.8. I Notional Ambient Air Quality Stt~ndards , • . . . . . • . • . . . . . . . • . 19 
2.8.2 National Emissions Standards for Haznrdous 

Air Pollumnt..c;; .......... , . . . . • . . . . . . . . . • . . . . . . . . • . . . 19 

Ill 

-----------------------------------------------

2 . 
t:J ... . , -.. 



·: .. ,._. ... ,· 

···· .. , ... 
' .... 

·~ ' \ . .. 
····' ,I,. 

'• ' ... '' 
''. ,• 
'• I • 

. '.' . ...... 
I '' 

~ ~' .. ·:··· ·: . .. .. · .. . ,. ' .. 
jJ/" I '·.' 

·,~\: I • I 

' ...... 

· .... ·· . . .. . 
~: .. ': 
,_. 

,, 
.. _., .. 

, ... 
~'' ~ . . " 
'· .. 

.~I . I 

·; .. ·.' 

~... .. .· .. . .... ,. 
·· . . •. •.· 

,. ' 

·'•. 

;:: .. .>.: ... ... 
··'··· ... ,· 
.~, '. .' '. ' 
'· '• 
\ ,· 

_:~~"::: :::.:·. 
··:: ·.'',' ·, 
,\'· .,· ... ..... · 
·,' ... 

·.· ,' ·, 
: .... · .. 

'· . 

'·" 

·: 

. , ... 
'• · .. >· . ·.: :· .. 

'·. 

. , .. · 

.. :~ _:;:: --~· :/ . ': ·.' 
. ·. 
.•.· 

.~·.,· . .':;1_ ,-, • 

·.,:·"' • ..... ~-. ',1. 

. '• 
: ~·, ·,: .-.\' • '.'. I ' 

'· ',_._~. . .. 
·'· . ·, ..... 
'~ I' ,. , . '. ' , 

··.' ... 

.. 
' . I • 

Superfund Chemical· Data Matrix Tablo or Contonts 

TABLE 0~ CONTENTS;(~ontlnued). 
. .. 

.· . 
Section Pu::e 

4 

s 

: 2.8.3. Mu.ximum Contamin:mt t:.evelu.and Mn.ximum ConQmirumt 
Level CiOa.ls ••••••• · ..... ~· · ••• · .. • : .............. ~ ••••• I I •• I 

2.8.4 FDA Action LC\'el . · •...•. · ..... ·; .•.• · .•••.••• · .••.....•. 
19 
19 

· · 2.S.S . Uranium Mill Tailings Radiation Control Ac:t. Sttmdards •...... , 20 
. 2.8.6 Ecological Based Benchrnnrks •• ; ••• , ••••• , , • • . • • , • • . . • , · 20 

2.;9 .. Other Chemical Ont:l ~ ~ ••• .' •••••• ··, .• · ... · ~, ~: •• · .•.•• , • , . . • . . . . . . . :!0 
:!.9~t 
2.9.2' 
2.9.3·· 

Physical Properties ...... · ~ •• , ,. ~· .. · ....... ~ .......... , ... , • 41 41 • , ~0 

Logic:Ll·Field.~ •.••.••• -~ ._ ...... .-. -... ; ...• , •• · ••••••..• , • : . . . :1 
Substitution Cl:Lsses· ••. · , •.• ~ . · ....... , ••. · .......... 41 , ... - • 41 I :!l 

.. cALCULATIONS IN'St:JPERFUND.CHF:.MlCAL DATAMATRL'X ' ....•. 23 
· ·-3~1-'Volntiliz:ltion Half-Life·· •• ; • #o ••• ~ •• :· ••• , ;_ .: ••• , •••• , •••• , •••• , , 23 

·. 3.1.1 · · Volatiliz:ltion· H:1l t~Life for R.iiiC.S, Oceans, Coasml Tidnl 
Waters, ilnd the: Cire:1t Lakc:s ·, '~ .: . ~ ·~ , • :. , ••• : •••••.• , • • . . . . ~S 

3 • .1.2 ·- Volntiliz:ltion H:~lf-Life for Lnlces •• · .• ~ • • • • • • • • • • • • • • . • . • . • 26 
3:2 Soil/Water.Oistribution Coefficients (KJ. , , . ·• ,. , •.• ·• , , . . . . . • . . . • . . ~6 

3.3 ·Screening· Concentration Benchmark..;-~ •. : .• .- ••• ·,: •••.. ; • • • • . . • . . • . . . 27 
. - . 3.3.1 ·. Screei'ling Conccntr.nions for- Drinking.Wuter Pathways • • • . . • • . • ~8 

· .. ·:;.3.2 Screening Conccntrntions tor thc:Surfncc-Watcr 
. .. . FOod Chain. Pathwny · · ................ ~· .... -' ...... · ·~ • • . .. • • • • • • • • • • • • . • • 30 
<3:3.3·· Screening Conl!eni:rotions· for. Soil-Ingestion·. . • • • . . . • . . . . . • . . 3~ 

_-'· :"3.3.4 . Screening Concentr:ltions for the ~ Pnthw:~y ... , ••.... , . . . . 34 
I 'I :·.-, o ', '0 ,•' - • '! 0 ·:' ' 0 

CHEM1CAL·DATA, FACTOR VALUES~:AND·BENCHMARKS ..••..... 36 
'.• 

' . '• . 

-~ERENCES ....... ~- •• "' •.•• ·, I ,41 ........ ~ •• • ,' ••••••• 1•
1

• •· .. I .. '" ...... • •• I •• ' "' 41 

. . ' ~ .. 
· -.Appendixes. : ·. · 

0 • 0 0 R 

'I :• O 1 I '
0 

... '\ .~. 
0 

\, • ': : • ,• • , ' 

0 0 

•• ' , :: 0 I 
0 

' ' ', ' 
0 

O • ' o I • 

· · A.. Chemicru Dnta~ Factor·Vnlues,.-:md-Bc:nchrnnrks for Chemical Substmccs .... A·l 
·. . . .,· :I. .. . . . . . . . . : I I . ~ . . ' . 

B-l'·. ·- T:ibles for:Non-Rndioactive·Hazardcius'Suhst:mces' ..•...•.. ,, ...•..... B·l 
' ·' • '' • ~I:· :•~ ·,• I ' ' ' :' • •I o ' ' I • • ' 

B-2< .. ·. T~~le~.for~dion~clides· -.· . .- •...... .-:-::>_:_.-:_. ,, . , ...•........... , B-77 

C~ ·,SYnOnym: List·· ..... 41 .... ~ ••••• • ••• ,; ••••••• ;·. ~-••••••••••••••••••••••••• C·l 

. -:· . 

· .. ·.·:· 

I , • I I ol ' 

' ' 

... 
. .. 

' ... ·. 

... .'' ~ . . 

. ~~- <· 
'' '' .. . 

" ·.' 
I'':~ I' 



' \ 

Suporfund Chomic:JI Oat<l Matrix List of Flguros 

LIST OF FIGURES 

Number Pn!.!c 

Pnge Hc:tding ........ , , , , .. , ................... , . . • . . . . . . . . 36 
2 Tox1city Section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
3 Persistence: Section . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 
4 Physical Charocteristic~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 
S Mobility Section .................... , . . . .. . . . . . . . . . . . . . . . . . . 37 
6 Bionccumulation Section .......................... , ..... , . . . . 38 
i Other Onta Section ..................................... , . . . . 38 
8 Class lnfonn:ttion Section .......... , . . . . . . . . . . . . . . . . . . . . . . . . . . 38 
9 Assigned Factor Values Section ..... , ...•. , ....... , , . . . . . . . . . . . 39 

I 0 Benchmarks Section ........................ , . . . . . . . . . . . . . . . 40 

v 

• ,. 
~ .. 1 

~ 
i n 
8 .. 
:.r. 

J 



,· '• .. . . . . '\ ~ . 
._, I • . .. ;I . 

'•, t ,. 

' .... ,'·: 
I ·, ~ 

•' 
• .I .. ·.~ . ~ , . . .· '·. 
'~-•f' ~I'' '·. ' 
...... ,., 1 

~~~;:. ':·: ·: ::_ . ' .. 
-~-.:.:·. ·. ~: 

•Y •• •.,' ' 
Introduction 

_.:···· .... :... . .. ' 

:~!_:;··:.(·,. : . . , .. :• '. ... . 
:;.,.•.:: :· 
' ..... ' ~.. ~ 
'I 'I ... ~· ~·' ', ' ..... ' 

.",l'· -~~:- '' ~-,, ...... 
·. i, .. , .. 

·1,. 

., 

. ',. ....... ~ . • .. " 

'· .. '.· 
.:.-: .. :~ .... 

'. ~·· ~ .. : ,·. . " . ., .... • 
.·,. ,•, . . .. ~· . . 

I ~ ,._ ', ' ' 

. ·' ·'• .. 
':.!; ., 
...... · .. ~ .. 

..... ~ ' 

.. : . : ~.' '' ... 
), •., 
··:; . 

,,;-: .. 
.. , .... ~ 

·. ·.·· 

,, 
.'('.'. ,· ~ .. 

.... ''· 

•,.,' 'I 

1·': .. ·' •. 

·'· .. ··.· ... • , ..... ', 

... ·. 
.··. :' .'· .... 

.-: ... · ,· :: . :· 

_. .... · ' 

I hOO O 

,.., ·· .... 

'"' .. ' . ·~·. 
·,,1 

' . 
··, 

'.:' ·~ ... 

··:··' 

·.· '. . . . ·. ,.·' .. 

SECTION .. 1 

JNTROOUCTJON · 

The Superfund Chemical Data MO!tri:< (SCDM) is a SOUrce for f:~ctor vruuc:ll :md benchmark 
values npplied :.when· evnlu:Jting· potential' National Pl:iorities List (NPL) sites using the Hazard 
Raiiking System· (HRS;'40 CFR Pnrt 300 •. SS FR ·sl583). The.HRS 'assigns fnctor values for 
toxicity~:gas: migration potential, 83S and 'ground~ water: mobility,. surface water persistence. nnd 
bionceumulation potential b3Scc! on· the physical, ·chemical~. and rndjologicar properties of 

. Comprehensive: Environmc:ntll Response, Compensation, and Liability Act (C.ERCLA) hazardous 
. · · · substmces 'present nt.:~ site. Hnz:uodous substunccs. m:·dcfmed' for HRS purposes, nrc CERC.I..A 
·. · h~ous substnnces·ptus:CERCLA pollutants,and·conturunnnti.The.HRS also assisns c.xtrn 

weight to ·tnrgcts· with exp<~sure levels to haznrdous substances. that :u-e nt or ttbovc benchmarks. 
These benchmnrks 'include both risk-bn.Sc:d sc:rec:riing concentr:ltions and concentrntions speciiied 
in regulatory·. lintits. for. the huzardous substances; present at ll site for ll particular mi!;t'3tiOn 
pnthw~y~ ·.· · · 

. SCOM. contains HRS thctor vnl~c:s and. ·bcnc~narb. for h:lZ.'lrdous substances thnt are 
frequently 'found at sites cvnluatc:d u8ing· the ·HRS~. os well· ns the physical, chemic~I. and 

. radiological cbta uscd,to calculate those values. The r.11w cbtl· in SCOM are mken directly from 
· literature sources or'otherdambaseS or are calculnted.liiRS'rules nre tben npplied to the raw dum 
· to detcnnine. a tbctor value or benchmark. 

" . 
' • I ' ' 

· . · .. Scction:l'ofthls doc;ument explains how data t1te l~e:lccted. tor.inclusion in SCDM. Section 3 
dcscfibes how some types .or cbtl (tc., volatili:eatioit 'halt':.livcs, ·distribution coefficients, nnd 
screening-conccntrntions) are· internally· culculated i.lsing dat:t in. SCDM and· methodologies from 
published)iternrure· or.rcguJatory guidnnce document$. Section~ describes how SCDM dnt:t. HRS 
f~ctor vruues,.'nnd bcnclunnrk values· arc presented. Thc·fnctot"v~ues nnd bcnchmnrk value:~ are 
·listed~substnnce by subst:mcc, in Appcndi"< A. Appendii."<:B-l contains the HRS f:1ctor values and 

· benchmm'k tnblcs (orgrulizcd by pathwny) :for nonrndi.,logicnl hnzru'dous subst:lnces. Appendix 
. B~2: cont:iins:sinulnr bbles for r:ldionuclides.: :ind·Appencl..ix- C ·contnins a cross-reference index 
. ~r'substmcc·: ~rune synonyms~ 

, 1~1 · DEFINITIONS .. 

:- ·. In ndditi~n.'·to tlte dcfmitions found in. Sc:'ction 1.~ ~f the: HR.S (SS'FR'SlS8S·SlS87), the 
·follo\ving~definitions :1rc used in this doci.unent:. · · · 

·. : ~··~n~~~~:rusk :Scrcenin¢ Contc~~~tfons; Subst:mc~~pceific··.intnke concentr:ltions that 
are b~cd on .a c::mcer slope ·factor ~d ·on ~timutes of a . daily c.xposurc level of a 

'· .•. 1 • 

. . . 
. ·,,'· ,._ . 

·' ., . 
. . '·· 

1 

'• 

.' .... ' . · .. 
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substance. Thc:y arc used in the 1-IRS as bcr1·:hmarks in evaluating turgct populations 
actually exposed to carcinogenic substances (set: also the definitions of"Siope Factor" and 
"Screening Concentrntion .. in Section 1.1 of 6e HRS). 

• Reference Dose Screcnin~: Conccntr:1tions: S ,tbstance-specilic int<tke concentrations thnt 
are based on a noncanccr reference dose (Rf1:o) and estimates of a daily exposure level 
of a substance. They are used in the HRS ns b:nchmarks in evaluating target populntions 
actually exposed to noncarcinogenic subsunct!S (see also the dc:flnitions of "Rcterence 
Dose" and "Screening Concentration" in Sect.::m l. I of the !·IRS). 
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Oota Soltctlon Mothodology 
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·.· _:..::. · · .·.· ... · _.·. · .. 'This section. describes how the dnt:r·availablc: in speCified· litc:roture sources ~d rc:gulutory 
·i~:~:: ... : ·, · ·. · · guidancc··documents'3re·.selected for.inclusion in SCDJ\.t Section 2.l'.describes how to resolve 
,·;;'\·:i::::'. ,." . , .. ·· .. · ambiguities~ that anse' in 'detennining.whethcr particUlar: VruUCS· appl:i. tO· particular hwrdoUS 
·.;.::_~:~::··.·... ·:. : · ·. substanceS', Sections·2.2·thr0ugh·2~9 specify-thc'rcferenccs:uscd to obtain· the dD.tt for SCOM :md 
~ '.: .. · ·' •; : ., . the-, mc:tb'odologies:. used· tO· extract" the 'data.·:Thc:' cntcrla described in' these: :'sections were 
): .. <' ,·: · ... ~ .: · · .. developed bascd'.on the· type and· quality of data· availnble:'in ·the: current: SCDM references; they .. \. ' ' . ' . . ' ~.. ' . . .. ' ' . . . . ' 

. :·~::· ·:·. :.: ·. '' .·· nre·.:not .intended ·to:,3pply to all.'.'dattJn gcnc:rnl: As:.diffcrcnt· compilations or dat:l lx:coinc 
\..,::'. ·: ·. nvailnbli:,·diffaentc:ritcrin mny.bc'considcred .. ·' •' . .· . . . . 
... • •• •', •.. ' - • . . • '! • !,·,. l.' ,, ••· • ' . 

·•!'" ·::,> .~::'· 11 
' • : ,,. ' I.'." ' •, 0 , :· ,\ ' 

':·:.:~-.:··:\ ...... : · .· 2;·1· HAzARDOUS SUBSTANCE IDENTITIES ANO .. SCDM'PROTOCOl.S 
~:>-:·:.':' ···.' ~. ':. .... ·. ··:.·: ··.'· ::;:' :·' ." ... " . ·. ': ' :. .. ' .... ' . . . . 
· · : : · · . . Compilinidat:i ~or SCDM.requires detenniruns whieh·.datn n:nsonably apply to a haz:lrdous 

.: : ; · · ; · · · substlnce • .' D:1tn: in:tbe. ri:feren·ccs cited: in'Sections 2.2 through :.9 :l1'C: sometimes. available for 
·~ :•.:·::", ·:. :·: • , I·.: ::.classes and inixrurcs of hazurdous substnncc:s, but not for the individuru·substances that make: up 

.' .... : ;:; . : ': . : .. '. that mlxturc:~T;hU!). thc:t~: ·may bc:·questions conccnling wbcthc:r tbe'hawdous ·substmce identities 
·· ·, · ·in thi:: rc:fe.rences·m"teh.the lutzardous substnncc.idcntities.in SCOM. This.section describes how 

:~·: · · · · · . :·runbiguities:·in.'nssigning particular vDJues io members oi.~lasscs of hazardous ·substmces in 
.. ;~ ... :- ~... . SCDM.Iinve·been resolved; . . . 

\~:.·· ... ::>: . · .· .,: .··. ·s·6.o~.'66~~:se~~ri~:·vatuC:s.for~e follo~s:di~ses o~c~mpounds (for chromium and 
::_'.:) ·~-~· ~ . .. . Ctllordrine~ 'these'· scneric· :V31Ues are 'USC:d ·only whc:n the: specific. OXidatjon St:ltC: Or iSOinC:I' 

.•; .. ;: ': •' concen'trntion is 'riot adequately kno.wn): . . . . . . . . . ' 

.:::~,:,:>.:::··~:·. :· •.:-·.~6~i~~ (ui and vr oxidation.stltes). . 
.··.:· ·~ . . . • arsenic: (lll and V.-oxidation Stltes)- : . 
:, : .. . . • mercury.(c:!emental'and:inorgaruc compounds) 

: ~: ·. :·; .. .': ::.- · . . . · . •. ·polychlorinated biphc1yls ·(PCBs) (various congeners and Arochlors) 
·: ~: :. .. . . · · • .: endosulfans (I and ·U)· . . · . · · . · . · · ... 
·:::.:: .. _ ·. '·... .. . · ..... ·ehl~~e:(cc.and "f) • 

. . 
.; ... ~: . . . 
'.' ·.,·. 
...... , . 

. 
'. 
' ·. 

'./ 

.. •.· 
,"~• I .I ,. . 
·' .. _·. ,.f".: •. 

. : .. ·.:,•"' 

. :·.ln.gen~rn.l:iia~y.lnembcrofihese 'classes is present aui~h~dous subsmnce site:, it is assumed 
tb'at the most toxic ... most:persistent, or most bio:iccumulative member of the class is present ln 

. other·words;·from among the dam given in the ~-peCified ri:ferences:for members of these classes, 
.. ' .· ' ' . . . . ~ . . . . . . ' ·,· . ' . . 

·' .. 
. . . 

. '·, 
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Superfund Chomlc.1l Catn Matrix Data Seloctlon Mothodology 

SCD.M contains those data resulting in the greatest !iRS fuctor values (e.g .. lowest LD,u. longest 
half-life. greatest biouccumulation factor). 

For chromium, if the oxidation state is known. the generic values are not used. For arsenic, 
SCDM contJins datJ for the more mobile and toxic arsenic 111 species. For mel'eury, SCDM 
contains dutu for elemental and inorganic species. The ornl RID is for mercuric chloride nnd the 
inhalation RID is tbr elemental mercury vapor. Vapor pressure and Henry's l:!w constant ure for 
the elemental fonn, while the distribution coefficient is for the (•2) species. 

PCBs arc represented soh:ly us a class or compounds in SCDM, with a single value used 
regardless of the mixture of compounds identified at a site. For PCBs, chemicnl properties in 
SCDM are based on Arochlor 12S4, which results in the most conservative biouccumulation/ 
human tbod chain-based factor values for this group of compounds. Although the endosulfans 
I and II can be distinguished analytically. no data for either isomer by itself are available in the 
dc:signatt:d sources. All data in SCDM represent a mixture ofcndosullbn isomcl's. SCDM contains 
scme duta for the o; and "' isomers of chlordane, but, for the most part, values represent a mixrure 
of the isomers. 

For the following classes of compounds, SCDM contains vnlucs for individual substances: 

• dichlorobcnzcncs 
• dinitrotolucncs 
• hexachlorocycloh~.:x:mes 
• xylcnes. 

If no dnta cnn be found in the specified references for nn individual substance in the cl:1ss but 
data are available for the generic class, SCDM assigns the generic v:1lue to that substance. These 
classes arc all relatively small sets of isomers. which are likely t6 occur us miMures. 
Furthermore, these classes arc well defined in the sense that the generic class (e.g., xyh:ncs) 
almost always refers to n mixture of all members of the class (o·, m·, and p·xylcne). The 
e:'\pectcd similarity in chemical beha,·ior for members of each cluss. as well as the likelihood that 
they will occur as mixtures, makes using data from mixrures reasonable. 

SCDM also defines another cl~ss of compounds contuining the following polychlorinated 
dibenzo·p·dioxins and polychlorinated dibenzofurans: 

• 2,3.7,S-tctrachlorodibenzo·p·dioxin (TCDD) 
• 1,2,3,7 ,8-pc:ntachlorodibenzo-p~dioxin 
• I ,2,3 ,4, 7 .B·hcxachlorodibenzo·p·dioxin 
• 1.2,3.6. 7 .8-hexachlorodibc:nzo·p·dioxin 
• 1,2,3, 7 ,8,9-hcxachlorodibcnzo-p-dioxin 
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Suporfund Chemical' Oatll Matrix 

• 1.2,3,4,6, 7,8-hept:lchlorodibenzo-p..cfioxin 
• 2,3, 7,S.:tetrnchlorodibcnzofur:m 
• 1,2,3,7,8-pcnruchlorodibenzofuron 
• 2,3,4~7,8·penttchlorodibenzofuran 
• 1,2,3,4, 7,8·hc:x<tchlorodibcnzofuran 

- • · 1,2,3,6,7,S·hc.'(ach1orodibcnzofur:m 
• . 1 ~.3~ 7 ,S,9·hexachlorodibc:nzofumn 
• 2,3~4,6, 7 ,8-hex:~chlorodibenzofuran 
•. 1,2,3 ,4,6, 7,8-hept:lchlorodibc:I!2ofuron 
• 1,2,3,4,6,7 ,9·hc:pt:lchloroclibenzofUran. 

. . 

. . 

Oata Soloctlon Methodology 

SCDM conmi.ns the cancer slope factor for 2.3,7,8-tc:trnchlorodibc:nzo-p-dio:Un (TCDO) ti·om the: 
· · HQlth Effects Assessment Summruj' Tables (HEAST) (EPA. 199Sd). For nll other dioxins und 
·. dibc:nzofurnns. the: cancer slope forTCOD is multiplied by.tbc:.toxiciry f!quivalt!nccfacto,. (TEF) 

for each substance to give an cstimnted slope factor thnt is entmd into SCOM for that subsrunce. 
TEF values ru-e ob~ined· from Section 3, Tnblc: 2 of EPA~s Jn:cmin Proct:dures fo,. Estimating 
Ri~·ksAssoc:iated wltl: Mixtures of Chlorinated Diben=o~p-Dioxlns and Diben:ofurans (CDDs and 
CDFs) and 1989 Update, (1989~ p. 1~). All rnc:mbers.'ofthls class :ll'C assigned the weight of 
evidence for: TCOD·(B2) .. 

·For cadm.iu~. the Integrated Risk !~formation Systcm.(lRlS) conUlin5 two R.1D values: one 
for drinking water. and. one for dietary exposure. Since' ·SCDM calculates- RiD·bm-ed screening 

· concentriltio~ :for both drinking water and dietnry exposure, and .only one RiD per substance can 
· be entered in~o-SCDM,· SCDM uses the more conservative·drinking w:~ter RID for cadmium . 

. The HRS ·specifies that a human toxicity factor of 10.000 ·be assigned to asbestos and lead 
compounds.· SCDM does this automatically within. the data m:mag.:r's computer code . 

. . . 
·· 2.2 TOXICITY INFORMATION 

2.2.1 Reforonco Dose (RfO)-Oral, Inhalation 

SCDM uses 'datt from the following rcfmnces (listed in order of preference) for oral and 
. inhll.lation RfD: · 

. I~- u:s. Environment:~! Protection Agency (EPA) •. ·1996a. Integrated Risk Jnformation 
System {IRiS). Office·of Researcl1 and Development. Cincinnati. OH.. 

5 
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Superfund Chomlc:sl Onto Matrix Oata Soloctlon Mothodology 

2. U.S. Environmental Protection Agency (EPA). 199Sd. Health Effect,\' Assessment 
Summary Tables (HEAST). EPA 5401R-95·036. Office ofRe~carch and Development, 

Washington, DC. NTIS PB95-921199. 

SCDM prc:fers IRIS dntn over HEAST data, lnhalntion data in IRIS are given as reference 
concentrations (RfCs) equivalent to dose rather than RfOs. RfCs arc converted to R.!Ds by the 

following equation: 

where: 

RfC x lR >< ... \R 
RfD,nn.J • -~B-W-><-1 0 .... 0-

RfC • Reference concentration in air (mglm') 
IR • Inhalation rate (.20 m~/day) 

AR • Absorption rate (%) 
BW - Adult body weight (70 kg). 

(1) 

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

RfO'"""' mglkg-dny • RfC,"""' x AR >< 2.857 )( to·) , 

Equation (2) is used to convert RfCs to R1'Ds for use in SCDM. If IRIS or HEAST does not 

provide an ubsorption rJtc, it is assumed to be I 00 percent; this is consistent with the convention 

described in HEAST. 

SCDM also contains interim or provisional reference dose values for certain hazordous 

substances for use in the Superfund site assessment progrJm for compounds that do not have: 

values in l.RlS or HEAST. These vnlu!:s are identified by their dutafile source, LIVECHEM. with 

dam sources described in the LIVECHEM dotatile comment field (not disployed on screen). 

Sources ot' human toxicity data in LIVECHEM are also given in: 

Research Triangle Institute (RTl). 1996. Chemical Properties for SCDM Development. 

Pn:pared for U.S. EPA Office: of Emergency and Remedial Response. Washington. DC. 

2.2.2 L000-0ral, Oormotl 

SCDM uses dat:L from the following references (listed in ordc:r of preference) for oral and 

dennal LD,0: 
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Cat:a Sal•ctlon. Methodology 

L· C-E:Environmcntttl: fuc. 1990. Til~ ldtmtificat;'on. of H~altlt Eff«ts Data/or Chemicals 
'.Contained in .tile Clean Air Act Amendment$: Final.R.e!port to Dr. Joltn Vanderburg. 

· U.S; Environmental Protection Agency. Rc:~=rch Triangle Pnrk. NC • 

2.. 'Amcnc:in corircrcncc of Govemm~~tll lndustrinl Hygienists (ACGIH). 1991. . 
· · Documenran'on o/ the Tlm!shold Limit Value! and Biologlcal Exposur~ Indices . 

'ACGIH •.. Cincinnati, OH • 
~.. · . 

. i N:ttionnl. Institute for Occup:ttion:ll s:d-ecy :tDd He:llth (NIOSli).· 1995; Registry of 
Toxic E./foe~· 'oj'Citemical Substanct!s (RTEC..\? •. NlOSH. Cincinnati, OH • 

. SCD~. c~'ntn~ thi: lo~cst vnl~c: .fo~ ruty m~nli:m ·species by the specified route of 
exposure (i;e~~: orol· or dcrm:ll) in controlled dose studies: in lnborntory':mim:tls. Human lethality 

. '•. dnttt (i.e., dntn from suicide and worker poisonings) are· ni)t.used due· to the ru;soci:tted inaccurncy 
ofthc·dosagc:·estimntcs~ Dnttt from former Ellstcm Bloc·councic:s.(e.g •• former Soviet Union) nre 

· not used dueto·the cypicnJly poor d:im· quality .. Only data for exposure durotions ~4 hours are 
. u:;cd.:u·nn LD,u vnlue is not given. SCOM uses· an LOLO v:lluc::·(l) if it is for the sntnc C:."<POSUn: 
route. (2) if ithns un eXposure <24: hours, arid (3) if it i.s reasonnbte n:lntivc: to the: other values 

· (e.g:. n:lative·to chronic vnluc:s) given 'for tltnt substsnce and exposure: route. 

· 2.2.3 I.C10-Inhnlntlon 

SCDM uses dnm from the following references (listed in order of preference:) ibr inhutation 
LC,0:· 

1. American Conference of Oovc:mmc:nmllndustri:ll Hygienists (ACGIH). 1991. Docu· 
.m~ntation· of the Tlti'I!Sitold Limit llalut!· and"Biological &pOJ'Urt! indices. ACOlH. 
Cincinnati, OH. · 

2. N:~tionnllnstitute for Occup:~.tioru~.LSnfety nnd Hc:nlth (NIOSH). 1995. Regist"' of 
Toxic E/fe~rs ofChemir:a/Su.~·tanc~· (RTECS) .. NlOSH. Cinc.iMati, OH. 

' ' 
SCDM co~tlins the: low.:st value for uny mninm!lli:ui ~,ec:ics by inhnlation i.n'controlled l.'lose 

studies · iri · lubomtocy nnimnls. Human lethality. dnt:l (i.e.. dntn from .!:uic:ide and worker 
p~isonings) :arc not used due to the :ISsocinted in:accur:u:y of the dos:~ge estimates. Oato from 

· fonner Eastern Bloc countries (e.g.,. former Soviet Union) nrc.· not used due to the typicnlly poor 
: dnta. qualit)(Only d:ita for C:."<POSW'I: dur.1tions <24 hours. nrc: .used •. lf :tn LC,11 value is. not given • 

SCDM uses :ln'LC1.0 value: (l') if it is for the: snmc:.exj:,osurc route:, (2) if'it hns un exposure: <!4 
hours, :md (3) it'it is rcnsonoble relative to the'othcr valuc:s·(c.g.,· relative to chronic values) given 
for tlun SUbStlnCC ~d exposure route: . 

·' . 

. :...:.· ·.·· 



Suporfund Chomlc"'l Oot<~ M<Jtrlx Dot"' Soloctlon Mothodology 

2.3 CARCINOGENICITY INFORMATION 

2.3.1 C:~ncor Slope Factor (SF) and Weight of Evidonco-Oral, lnhaiOJtion 

SCDM uses data from the following references (listed in order of prct'crcncc) for oral and 
inhalntion cancer slope factors and the associated weights of evidence: 

I. U.S. Environmental Protection Agency (EPA). 1996a. Integrated Risk Information 
System (IRIS). Oflicc of Research and Development, Cincinnati, OH. 

2. U.S. Environmental Protection Agency (EPA). 199Sd. Health Effects A.\'S£~s.wnent 
Summary Tables (/lEAST). EPA·S40/R-9.S-036. Office of Research and Development, 
\ViJshington, DC. NTIS PB9S·92ll99. 

SCDM prefers IJUS ·v-alues for nonr:1dioactive ha:l.'lrdous substnnces over HEAST values. For 
r~1dio:~ctivc ha7~1rdous substances, SCDM contains values from J·IEAST. 

Data in IRIS for inhalation nre given as unit risk factors (UR.Fs). which are relntcd to cancer 
slope factors by the following equation (used for nonrndionuclidcs only): 

where: 

URF X BW X CF X I 00 
SFonhul = -------------m. >~ AR 

SF • Cancer slope fuctor (mg/kg·day)'' 
URF • Unit risk factor (~glm3)' 1 

BW .. Adult body weight (70 kg) 
CF • Conversion factor ( 1 ,000 ).lg/mg) 
IR "" Inhalation r:ltc (20 m3/day) 

AR a Absorption r:1tc (%). 

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

URF x 3.50 x 1 0~ 
SF,nhal (mg/kg-d:~y) 1 

"'-------AR 

e 

(3) 

(4) 
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Suporfund Chemle:JI Cat:l Matrix · Cntn Solec:tlon Methodology 

Equation (4)·. is used to co.nvcrt unit risk to c:mcer slope factors· for use in SCDM. If IRJS or 
l·IEAST does· not provide an nbsorption r.ltc, it is assumed .to be I 00 percent: tltis is consistent 
with the convention. described in l:iEAST • 

····· 
SCOM uses the: wc:igln of evidence from the same reference that provides the corrcsponcting 

slop~: tbctor. Typically, lRJS reports a single weight of c:vidcncc:;. this value: is recorded separotely 
· as both thc: .. oml· weight of evidence nnd the inhalation weight of evidence. In HEAST, there :1re 

usually two .values Hsted; one for or:U and one for inhnlation. UsualJ)' these values are identical; 
SCDM records .euch value separately. 

SCDM also· contains interim or provisional' cancer slope factors for certain hazardous 
substances. for usc: in the: Superfund site assessment program for compounds that do not have 
values in 1RlS or HEAST. These: values arc identified bv. their datnfilc sourc:c, UVECH.EM, with 
dntn sources. given in the l..IVECHEM d:sufilc: comment.ficld (not disphtycc1 on screen). Source~ 

. of hum':m toxicity data in LIVECHEM arc ruso giv~ in: 

Researcl~ Triangl~ · Institute (RTI). 1996. Chemical, Propenies fo,. SCDM Development. 
Prepared for U.S. EPA Office of Emergency and Remedi:~l Response~ Washington. DC. 

2.3.2 eo,o and Weight of Evldonco-0~1; lnh31:ltion 
.. 

SCDM.uses datl from the following references (li:ned in order of preference) for or.ll and 
inhalation E0j0 and the :tssociatcd weights of'evidc:nce: 

L U.S. Environmc:ntnl Protection Agency (EPA). 1988. Mcthodolo~ for Evaluating 
Porentlat Carcinog~nicity in Support of Reportable Quantity Adjustments Pursuallt ro 
CERCLA Section 102 (EPA...EDlO). Office ofH~lth and Environmental Assessment. 
Washington, DC (EPA/600/S-89/053). . . 

2. U.S. Environmental' Protection Agency (EPA). 1986. Supet:fund Public Health 
Evaluation Manual ('SPHEM). Office of Emergency and Remedial Response. 
W:~shington •. DC (EPN54011-S6/060) . 

·A single potency factor (l/ED10) is reported for oro!' and inhalation exposure routes in EPA 
(1988). The reported· value is the reciprocal of E0 10• Therefore, the ornl nnd inhalation ED 10 

values contained in SCDM·arc: calculated by taking the reciprocal ofthe.-potc.ncy factor (i.e., ED 111 

• 1/potency factor). 
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Suporfund Chomlenl Oatn Mntrfx O&Jta Soloetfon Methodology 

2.4 MOBILITY INFORMATION 

2.4.1 Vapor Pressuro 

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

I. U.S. Environmental Protection Agency (EPA). 199Sc. FATE Dntabase. Office of 
Research and Development, Athens, GA. 

2. Syracuse Research Corporation (SRC). 1995. CHEMF ATE Database. SRC, Syracuse, 
NY. 

3. CHEMCALC v:llues. calculated according to procedures in Lyman et ul. ( 1990), as 
described in Research Triangle Institute (RTI). 1996. Clremic(J/ Properri<:sjor SCDM 
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. 

SCDl\1 only uses measured vulues 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. If more than one recommended value is avnilnble, SCDM uses 
the highest v<~luc. If a recommended value is not available, SCDM uses n value measured at 
25 °C. If more than one value measured at 25 oc is ov:~ilablc, SCDM uses the highest one. lf 
values arc 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 nt the some temperature and none is 
recommended, SCDM uses the highest value. If no tc:mpernture is specified in CHEMFATE for 
all vupor pressure: measurements for a substance, SCOM uses the highest value. 

lf vapor pressure values arc: not available in either FATE or CHEMF ATE. the procedures 
described in Lyman et nl. (1990) are used to calculate vapor pressure, which is entered in the 
CHEMCALC dnt4llilc:. RTI (1996) describes the usc ot" these pl'Occdures for specific hu7..ordous 
substances found in SCDM. If these procedures arc not applicable. a CHEMEST estimated value 
is used. 

The above heirnrchy is superseded by values in the LIVECHEM duta1ilc when n value 
selected by the heirurchy is suspect or a measured value is not available in the SCDM dam 
sources. For a particular chernk:ll, suspect values nrc identified by comparison with other vapor 
pressure values in SCDM data sources or other sources of chemical property data. The 
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UVECHEMdntnfi]c: includes a comment fi~ld (not.displayed o~crec:n by SCOM-OM) listing 
the source ofe01ch LlVECH.EM.value .. R.Tl (1996) describes the selection ofLlVECHEM values 
and documents .their sourecs . 

.· For n~rim~·taUi~ ~ubstnnccs, if v~po~ pressure is ~ot nvaiiable, ·a normal boiling point is 
obmined from:· the Handbook of Cltemistr)' .. and Ph)"Sics (Lidc, 1994) :md entered into 
BASEOATA:·.:rr a boiling point.is not: available from.the.handbook. :l·vulue. from the Merck 
lndex (Mere~ .. 1989) is used; lfthc boiling point o.t' f atmosphere (atm). is <25 °C, ·a default vapor 
pressure of 760 Torr is entered· into .L;tVECHEM (i.e .•. the ·compound· is o.ssumcd to be· :1 gas at 
"5'°C) . ... .. . . . 

t • I I" I' ' ' ' ' • • 

. If no v~por pressu~e· is 'available for a· s~bsb~CC and the: nonnal boiling point is ~s °C, 
SCDM assumes. th~t the substance is in.'a particulate rntller'i.han a g3Seous fom1, and no default 
vapor-·prcssure' villue is. assigned. 'This asSl.imption:is·'mnde lx:cnuse the absence: of a vapor 
pressure. vnluc: often .. -.reflects an'. extremely ·tow . and.' difficult•to-mcnsurc (under standard 

· · conditions) value for nongascous substances. · 
'· ·'. 

. 2.4.2 .. ~ Hen..Y.;s L::~w Constnnt . .. 
. . ·~ :·. .• ... 

. .SCDM uiles datn from the following references (listed ·in order or preference) for Henry's 
· law C:C!DSWlt (HLC): . . . . . . .. 

. . . 1 .'. U.S.:·. Environmentnl Protecti~~ ·Agency (Ei?4~): 199Sc.· FATE Oat:1bnse. Office of 
· Reserirch nnd Development. Athens; GA; · · · ... _. 

'I ... 

. ·: 2.-'·s)T.ieuse R:C:search Corporntio~ (SRC). 199s:.~cHEMFATE Dntabuse. SRC, Syrncuse, 
-NY.··· 

. 3~ ·cH£McAic vnlues~ ·c.,lculated according. to :procedures in Lyman et al. (J 990) (no 
values availnble· for June 1996'version) ... 

. '•, 

. 4. GSC CorPO~tion. 1990. CHEMEST Dat:lbane.' Developed for U.S. EPA Oflice of 
Pesticides and Toxic·Subs~ces, W:u;lUngton;:·oc. · 

:. • . •. ' 'j·. . . 

. ·scDM uscs·only measured values from the JFATE'dat:lbnse. If. an estimated or calculated 
···value is presented· in FATE, that .v:llue is noti used ·in SCOM. Within CHEMFATE. the: 
· . :recommended value is preferred. If more thnn on~ recon:mended value· is ovailable, SCOM' uses 

· ··the· highest v~lue~ If .1. recommended value:. is no't av:Ulable; SCOM uses a· value measured at 
· -,"2.5 oc. If more' than· one·· value measured nt 2s: 0 C: is availnble; SCDM uses tl1c:· highest one. lf 

;·voiJues.arc·not.'uvailable for measurements ar2S 0(~ .. ~alucs detcmuned within the range of20 to 
30 °C' are used: If more· than one v:ilue ·measured 'at the .same temperature is available: and none 

• •, • I ' • 'o • '• ! • • • 
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Suporfund Chomicnl Ont:J M-.trlx C:lt<~ Soloctlon Mothodology 

is recommended. SCOM uses the highest value. If tcmpcraturc is spc:cificd in CHEMFATE for 
all HLC measurements tor a substnncc. SCDM uses the highest value. 

Jf HLC vnlue.s nrc not available in either FATE or CHEMFATE, the procedures described 
in Lyman ct a!. (1990) arc used to c<tlculate an HLC. If these procedures do not apply. n 
CHEMEST estimated value is used. 

The above: hcir.trchy is superseded by values in the LIVECHEM dataiile whcn a value 
selected by the hc:irurchy is suspect or a measured value is not available in the SCDM d~tt:l 
sources. For a p:uticular chemical, suspect values nrc identified by comparison with other Henry's 
!o:1w vulucs in SCOM dat<~ sources or other sources of chemical property dora. The LJVECHEM 
datatile includes u comment licld (not displayed on screen by SCDM·DM) listing the source ot' 
each LIVECHEM value. RTI (1996) describes the selection of LIVECHEM v:!.lues nnd 
documenL'> their sources. 

2.4.3 Wator Solublllty-Nonmetnlllc Compounds 

SCDM uses dma from the following references (listed in order of preference) for w:~tcr 
solubility t'or nonmetallic compounds: 

I. U.S. Environmental Protection Agency (EPA). 199Sc. FATE Database. Ofticc: of 
Res~:arch und Development, Athens. CiA. 

2. S~·rncusc Resc:nrch Corporation (SRC). 1995. CHEMFATE Databnsc. SRC, Syr:tcuse, 
NY. 

3. CHEMCALC values, cnlcubtcd according to procedures in Lym:tn et al. (1990), us 
described in Research Triangle Institute (RTI). 1996. Cl~~tmical Proprmi,~sfor SCDM 
D(!Ve/opment. Prepared for U.S. EPA Office of Emergency •md Remedial Response, 
Washington, DC. 

4. GSC Corporation. 1990. CHEMEST Dambasc:. Developed for U.S. EPA Office of 
Pesticides nnd Toxic Substances, Washington. DC. 

SCDM uses only measured values from the FATE database. lf an estimated or calculated 
value is presented in FATE, thnt value is not used in SCDM. Within CHEMFATE. the 
recommended value is preferred. lf more than one recommended value is avnilablc, SCDM uses 
the highest vnluc:. Jf a recommended value is not available. SCDM uses il value n1c:asurc:d at 
25 °C. If more than one value measured at 25 °C is available, SCDM uses dtc: highest one. lf 
values are not available for measurements at 25 °C, values determined within the rnnge of 20 to 
30 °C arc used. ff more th:tn one value measured at the same: temperature is :wnilnble nnd none 
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I' 

is recommended. SCDM uses the highest v:llu~!Ir no tcimpc:rJture is specitied in CHEMFATE 
for all water solubility measurements for a subst:Ulce. ~COM uses the highest value. 

I 

·· · lfwntersolubilitv values are not nvnilablc l.n either FATE or CHEMFATE. the: procedures 
; · · described in· Lyman c:t nl. ( 1990) are used to calculnte water solubility. RTI ( 1996) describes the 

use of these procedures for spccitic hnurdous ~ubstnnc•:s found in SCDM. lf tl1ese procedures 
do not. apply~ :1 CHEMEST estimated value is used •. 

.. ·. · .. 
•'' . 

• I,' 

. .. 

,· .. ' . . . . 
... .. 

·. \''•.'· ... ',· ~ 
' . ' ., . 

The above heirnrchy is supcl'llcdcd by vnluc."t in tk t.IVECHEM ®tnfih: when n value 
selected by the hc:ira.rchy is suspect or a mc:11sured value is not a\f'.1ilable in the SCDM dma 
sourees. For n particular ch~:mical, suspect v~ues nre id(:ntified by compruison with other w:nc:r 
solubility values in SCDM data sources or other so•irces of chemical propcny datu. The: 
.UVECHEM d:ltnfile includes a comment field (not displayed onscrc:c:n by SCDM·OM) listing 
the source of each UVECHEM v:llue; RTl ( 1996) dr:scn bes. the selection of UVECHEM values 
and documents their sources. 

2.4.4 W:.tor Sclublllty-Mot:lls ~nd Mot:.llolds 

SCDM uses data from the following references (in urdcr of" pre terence) for water solubility 
of mc:tals and metalloid compounds: 

1. Weast. R.C. 198 1. Handbook of Clzcmisrr> and Physics. 6~d cd. CRC Prc:~s. 
Cleveland, OH. pp. B~73-B·l66. 

:!. De:m, J.A. (Ed.). 1985. Lange's HandbookofChcmL~try, 13th ed. McGr:lw-Hill, New 
· York. pp. 5·1-S-12. . 

SCDM contains geometric mean water solubility valueS that are defined in the HRS as the 
geomeaic menn .of the highest and the lowest wnter solubility v:llues nvnilnble for any inorganic 

· compound containing the mct:ll or metalloid. Highest and 'lowest compound solubility values were 
taken directly from Weast (1981). except !br the tbllowing·low-solubility compounds: 

• · coppa (ll) sulfide . 
• lend (li) sulfide· 
• mercury (U) sultide 
• . nickel (ll) sulfide 
• silver.(]) sulfide 

• thallium.(Ill) hydroxide 
• thori\un (lV) hydroxide 
.. ur:myl hydroxide 
• zinc (ll) sulfide. 

· SolubilitY values for these compounds were cnlculntcd .using the st:tndnrci expression tbr the 
. solubility _pr~duct (K.P) for each compound and the: K.., vulue taken from Dean (1985). 
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2.4.5 SoilM'ator Distribution Coefficient (Kd) 

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

1, U.S. Envrionmcnw.l Protection Agency (EPA). 1996b, Soil Screening Cuidance: Tech· 
nical Background Document. EPNS40/R9S/128. Office of Emergency anC. Remcdi:d 
Response, Washington, DC. NTIS PB96-963502. 

2. Bnes 111. C.F., ltD. Sharp, A.L. Sjorccn, and R.W. Shor. 1984. A Review and 1lnaf)1Sis 
of Paramett:rs for Assessing Transport of Environmentally Released Ra,/iont~clides 
through Agriculture. Oak Ridge Nnrional Lnborntol)', Oak Ridge, TN. ORNL-5786. 

For metals, SCDM uses K11 values conmincd in EPA (1996b) that were: estimnted for Lhc Soil 
Screening Guidance using the MlNTEQ aqueous speciation geochemical model or, when the 
required thennodynamic data are not available in the MJNTEQ databases, using empirical pH· 
dependent rclntionships developed by EPA's Oflicc of Research and Development Labor.uory 
in Athens, Georgia. V:dues corresponding to a typical subsurface pH (6.8) arc u:;cd in SCDM. 
The dcrivation of these metal Ka values is described in EPA (1996b). 

For organic ha7.ardous subsmnccs, SCDM uses ~ values calculntcd using th•: following 
rclntionship between ~ and ~: 

where: 

K.K: • Soil organic carbon/water partition coefficient (mUg) 
f.~~. • F'raction of organic carbon in soil (g carbon/g soil). 

(5) 

The foe is assumed to be 0.002 g/g, which is typical of subsurface :;oils. This l:.C and the K,l( 
values used in SCDM are consistent with those used for the Soil Screening Guidance. SCD~1 
dausflles (SSG_KD and RTI_ION) contain Kd values calcuiJted from Soil Screening Guid:mce 
KO( vJJues for volatile organic compounds. ccnain chlorimncd pesticides, and ionizing organic 
compounds. K.. values for organic hazardous substances that ionize under subsurf:~ce pH 
conditions (i.e .• pH • 4.9 Lo 8.0) <~rc derived by upplying u theoretical relationship that accounts 
for both the neutral und the ionized froctions of the compound. Values corresponding to :~ typical 
subsurface pH (pH • 6.8) arc used in SCDM. The methodology used to develop these K~~: values 
is described in Soil Screening Guidance: Tl!clrnical Background Document. Kd values for other 
organic compounds are colculated directly from Log K_ values in SCDM. as described in 
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Section 3.£ · RTI (1996) provides ndditionalldc:tail on the s~lection of soil/water distribution 
I 

cocfticients. f~r organic c~mpounds. in SCDM!. . · 

2.5 PERSISTENCE INFORMATION 
,• . 

· .2.5.1 Hydrolysis, Blodogrodatlon,· ;:snd Photolysis Hoslf·Lives . . : . . . r : .... 
. . SCOM uses datu from the following rc:fc:rr:ncc:s (listed in order of p1·eference) for hydrolysis, 

biodegradation, and photolysis halt:Olives: I · 

1. U.S .. EnvirOM11:11tll Protection Agency .(EPi~). 199Sc. FATE Dnmbusc. Office of 
· R~cnrch nnd Development, Ath~, OA. · 

2. How:mi, P.H.; W.F.·Jarvis, W.M. Mc:ylan,. nne! E.M Michalc:nko. 199 L Handbook of 
Envtl'onmental Degradation Rares (FATERA1'E). Lewis Publishers/CRC Pres~. Boca 
Rnton, FL. · 

· 3. Syrncuse Research Corpomtion (SRC). 1995. CHEMFATE Database. SRC. Symcusc:, 
NY. 

SCDM' only uses measured values from the FATE~ Oatlbase. lf estimated or culculatcd 
values are presented in FATE; those v:~luc:s are pot used ic SCDM. SC.OM only uses values listed 
as "first-order'~ in Howard ct al. ( 1991 ). If high and low 'lalucs ~ given. the highest values arc 
used. ·Within CHEMFATE. the: .recommended v:ilues are preferred. If more than one 
rc:com.mend~:dvaluc is available. the highest is selected. if a recommended vnluc: is not available. 
SCDM uses'n value· measured at 25 °C. If more than one' wlue measured· at 25 °C is avuilnble, 
the highest is selected~ lfv:llues :.m: not avnilable for measurements t\t 2S oc. values determined 
within the range of 20 to 30 °C are used. lf there is more thnn one: value measured at the same 
temperature :wd· none is recommended, SCDM uses the: .highest value. If no half-lite value: is 
provi~ed'in CHEMFATE, the half·life used in SCDM is 1!:\leulnted based on the percl!nt change 
over time by assu:ning n tirst-order rote law. 

2.5.2 · R~dlo:~ctlvo H~lf·Lifo 
' . 

SCDM uses d:1t1 from the following reference tbr r:Jdioactive half·lit~: 

International Commission on Radiological Protection (lCRP). 1.983. Radionuclide il'ans .. 
formations::Em:rw and Intensity of Emissions. ICIU' Publication No. 38. Pergamon Press. 
New York. 

,5 
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Superfund Chomlf;:!l Oata Matrix Oat&~ Soloctlon Methodology 

if more: th~m one: value is given for a single decay mode, SCDM uses the highest value. If 
values arc 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: 

,where: 

t 1r.: • Halt':. life of the isotope 
t 1 • Value given for the first decay mode 
t: - Value given for the second dec~y mode 
t" • Value given for the n·th decay mode. 

(6) 

2.6 BIOACCUMULATION POTENTIAL INFORMATION 

2.6.1 Bloconcontr~tlon F~etor-Frcshw~tcr, S~ltwoter 

SCDM uses dam from the following references (listed in order oi preference) for treshwatcr 
aud sJltwarcr bioconcentrntion factors (BCFs): 

l. Vcrsar. lnc. 1990. Jssuc 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. ContrJct No. 68-WS-0098. 

2. U.S. Environmental Protection Agency (EPA). 199Sa. Aquatic lnformntion Retrieval 
(AQUJRE) Database. Environmental Research Laboratory, Duluth, MN. 

SCOM cont:lins the highest measured value from the Vcrs:1r (1990) document in preference 
to un estimated value from the same document. If no value is reported in Versar (1990). the 
highest value from AQUlRE is used. All vulues where no environment (i.e., saltwater or 
freshwater) is given bur that lisr NnCI as a control arc considered ns freshwater values. 

SCOM uses the highest vnJue from the following aquatic organisms to establish human food 
chain threat BCF values (this list includes only aquatic human food chain orgo.nisms 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 • blnck crnppie 
•· Atlantic salmon • black bullhead 
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.· .. 
· · • bl~~k'-mussc:l 

• blue .criib · . 
. ·: ... bluesm·. ·. · · · · 

•· ·brook trout · · 
· · . .' . bro~ ·trOut · 
.• ' channel-C:ittish 
· • ·clam~·" .. . 

· · .: ~ · co~~n bay ·n{usscl < . 
. . • : comm'on mirror colored carp ... 
. . • "'common·~ shrimp· . . 
. ;. . crayfish . . ... :. . . . . ·: . 
.. dungcriess· or. edible crab 
~ . giant'gouriimi . · 
· ~ gulftondfish · 

. .;. 'kivi >. . ; . ·, . . 
. ·. · -;'.~I:J<c.tio.~t (sisco~et) 

· ~·:lakc:whitcfish . 

-~·:~·~, .:·, ·,·;:.:· ',','I I • ~· : '0 o I 'o 0 0 

- '••, I., 

•·. m1111grovc. snapper 
····Marula Httlcneck clam 

··.' -·· . 

. '· ,,, ~~·I ... ', . ~ ' .. :. ; ... 

Oat.a Salectlon Mothodology 

• mu~scl .. 
• . northern ·pike· 
• northern· anchovy · 
• · pilclmrct :snrdiric 
• pinfish. · 
· ... pinl<; s:tlmon 
• roinbow trout . . .. 
.: :red ·tiw:unp· crayfiSh . 
•· .rocki bass ··. · 
•· snugcr . 
· • : shore: crab 
.. spot: ·· 
•· stripcd·buss ·. 
• strip:d mullet 
•·· sw:ut' mu5sel . 
• tong'sotc· : . . . 

.. • · toprrlouth· gUdgeon (golden shiner) 
.. whitJ:; mullet . . . 
~ .. wru'ti: sand 'mussel : 

I 0 ': 

:)?:···: :>: ·::.. . . : . . . Norihurn~--food chain nquarlc: org:mi~s arc ~Ot usi:i:i· for the: .food·c:hrun 'acF. The highest 
. ~ .. ~.: ,. ,: . . . .. ·. ·~· ·.':value:' from' anv riquatic orgnnism mentioned in'· each' ti:feil:ncc is used to cst:lblish cnvirorunc:nta.l 
·.:_:6~·{:'.;:-;: .· : . thrc~rBCF·v~luc:s,' using the:srunc:'order.of'preference described above •. · . 
··:~~~·;: ... ~·:~·;> .. ~:·.· . . ~.' ·. ,• . '. :_ .. : ·:·· ·.· ·.: .· ... · . . . ', . ... . ., .• : ~ ', ·.·· .·~··:· . ' 

· ·: .·:··.'· ·.'. , 2~6.2 ~·.octanoi/Watar·p.._rtitlon Coefficient (l.og. ~).··. 

,i:~·~·.~:.:·:·,, ' ' . • ; .·> : ', • :: , , • . . . ' ·. :·. :· '• 'I , , ·, : . 

. . : :·· ~· ·· . . . .. For ·n:octanollwntc~ pnrtition .coefficient. ~,:SCJ,M·:use:;: Log .1<- (also· referred to ns 
·:;y·,.:.;.~: : .. : . · · . . .Log P): dataJrom'thc following references Oistcd··in ord1~r of pn:fcrence): 
. :· .. : _; : ·. . " : .. : . . .· . ;i::: ': .·: . '·. . . . . . . . :. . . .·.::·.:: . •' . . :. . 
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1. Rescarch·Trianslc lnstitutc (RTl)~·l996.'Cizemiea/ Properrie.sforSCDM Developmttnt . 
. · Prc~rired for U.S. EPA' Office of'Em.:rgency;mtd Remedial Response •. Washington. 

DC.'...... . . ·. ..\ · · · 
·~· ·,·. .. . ·•:. 

2.'. ris::·:.Jin\~fronin~nufProtcction Ageney· cEPA,). :i99Sc .. FATE Dat1base. ·Office of 
· .. · Resciirch :md.Oevelopmc:nt; Athens, GA. ·. · · ·· · . . 

3::: ~~·c~~;R~~~-~ ·~orpora~ion (SR~. 1 ~9~. c:rJEMFATE D11tabnse. SRC. Syracuse, 
·.NY •. :·. . · · 

4~· ·OSC··~~rJ,orati·~~.l990.' Cl-i£.\t1EST O~tabas~:; Devel~ped ;or U.S. EPA Office: of 
-'. P~sricidc:s and Toxic Substances, Wn.c;hington~: DC.: 
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Superfund Chomlcnl Cntn Mntrlx Cam Soloctlon Mothodology 

Most of the chemicals in SCDM arc addressed in RTI (1996). Many of these values were 
selected by EPA's Office of Research and Development in Athens, Georgia (ORO-Athens), from 
an extensive list of measured values compiled by RTl and values calculnted by ORD·Athens 
using the SPARC and CL.OGP computer programs. Values not sclc:ctc:d by ORD·Athc:ns were 
selectc:d by RTl from a compilation of measured values. Compilation nnd selection procedures 
are described in RTI ( 1996). SCDM only uses measured values from the FATE dat:~bns~:. If 
estimated or calculated values arc presented in FATE, those values :.~re not used in SCDM. 
SCDM uses only recommended values from the CHEMFATE Daubasc:. 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 Froshwator and Saltwater Criteria 

SCDM uses dat:J from the following rc:fc:rc:ncc for acute and chronic freshwater and saltwater 
criteria: 

U.S. Environmental Protection Agency (EPA). l99Se. Water QuaUry Criteria-Draft (tltc! 

Silver Book). Oflicc: of Water, Washington, DC. 

SCDM uses only v:duc:s thut nrc: specifically star~:d as criteria. At this time, no Ambient 
Aquatic Life Advisory Concc:ntr:ltions (AALACs) have been specified. 

2.7.2 . LCDO-Froshwt~tor, Saltwater 

SCDM uses data from the following reference for freshwater and saltwater L.C,11 values: 

U.S. Environmental Protection Agency (EPA). 1995a. Aquatic lnfom,ation Retrieval 
(AQUlRE) Database. Environmental Rc:scurch Laboratory, Duluth, MN. 

SCDM uses the lowest, acute LC~ vnlue found for any aquatic organism in the specitied 
environment with an ocute exposure: duration of> 1 d.:ty and S4 days. All J..C~0 values where no 
environment is given but that usc NaCI as a control are considered as freshwater LC5u values. 
When no durations or environments arc: given, LC,0 values arc not entered into SCDM. 

2.8 REGULATORY BENCHMARKS 

The HR.S assigns extra weight to targets with exposure levels to hazardous substances that 
are at or above benchmark values. This section describes the sources for certain regul:uory limits 
that the HRS uses as health-based or ecological-based benchmarks. 
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Suporfund. Chomlcal· Oat~ M~trlx Oat:a Soloctlon Mothodology 

2.8~·1· · N:stlon:sl· Ambient Air Quality St:sndards 
· .. 

SCDM .. uSes.'d:ua. from the follow in's icfcrc:nce· for ~lation~l Ambient Air Qunlity S~ndards · 
(NAAQS):· : : . 

. ' 
. '... . 

40 ~F~ P:ut SO.· 1994.· Narionnl Ambient Air. Qu:tll.ty ~tmd:u'ds . 

· 2;8.2 · · N~tlon~l Emlssio~s St~nd~rds for· H~z::~rctouJS·Air Pollut~nts·· 

· SCD~f uses .the following reference for Natio~ :.:Emissio~ S~dW'ds for H:LWdous Air 
Pollutants (NESHAP): ·. · 

' . . ' .. : . 

40 CFR. P:ut '61. 1994. National Emis:don · St:mc!Mds. for Hnznrdous Air Pollut:mts. 

. 'sCDM·uSes only vnlui:s thut nre.rcported ·in o.mbie;~t concentration units (J.t~m3). 
. ' I . 

I ,,, • ' o ... )1' 
I·, • 

1 
• • l ' 

1 
' I 0 • ~ • 0 ' 

. 2.8.3 · Maximum Cont:smlnant l.evols nnd Maxlmun'l Contamln~nt l.ovol Go~ls 
'' 

' ·' . ·'.' 

· :·· . SCDM·.;uscs. the .following. reference· for· Ma.'timum · Coritunimmt Levels (MCl..s) and 
: Maximum.Contarriinant Level Goats (MCLGs):· ' ·. · . 

• , ' '''. I. ,.• ' 

U.S. ·E~~iro~c:ntal Protection 'Agency (EPA). :1S!9Sb. Dl'inking Wate,. Regulation.\' and 
. Health ~tdvisorles. Office oiWater, Washington~:cc.·· 

... ~ : .. -~ '.' . . . . . 
... ·:·~>:· .. ,. . · ... ·.· SCDM uses,.on'iy.MCLs that are reported in units.of.co·n~entrntion (mg!t·or )J.g/L). SCOM 
:.,'·.·.:, .. : does ·not· conciin·· MCLs for·~ tobl trihnlomcthunes (b:~moform + bromodichloromcthune • 
... :~.:·; · . ~hlorofomi ·~.di~romochloromcth:mc), nsbcstos~ radium isotopes. iross .a .. pruticle uctivity. or~· 
.. ::.:·: .. · ·.: · :panicle plus:. photon rodionctivity. · · 
., ·•1,· .. • • '• ·.,..!' . \ 

:::; .. :::.·. :·~~.·. .. · . · .:· · . ·SCDM ~cs only nonZero MCLOs th~t-~ reported i~ units of concentrntion (mgiL or )J.g/L) . 
. ·· .... · · · ~. · For,.substi.nces. where· multiple:. values: :1re ·listed ·duc~to.Jack of' consensus on nppropriate 
'<:.:: ..... · · · c:ucinogen cl:1ss~ :SCDM contl.iiis the' lowest ntimber. :For· substances· where both MCts :md 
·.'·.,.;;:::. ·~.> · . . · · ·. MCLGs ~reponed·: but ·are ditrerent.· SCDM selects th•:. MCLG as. thc·Jower of the: two values 
. · ~··. ·. ·: . ·· · . · . (51!: r::o'R.·S1S93) : · · : . . . .· ,; . ···: ..... ~· , . ·. ;J r4 . " .. , 
·~ ··;':·--· ... :·.:>·;.' . '. . . ', •. ' ..... :·· ' 

· :.·· · · 2.8.4' .< FOA·Actlon·.Level 
,'1'' ,· .•.. 

'' ..... ·• ' ·, ' •• • •• ·.1 ' '• . • . . •• 

, · . · · · . · · . SCDM · uses· the:. fo!Jowing references (listed in order of preference) for Food ond Drug 
.<;:· · . ·. · . Administration '(FDA) Action Levels: · · . · : · · · · 
' '·.··' \. '.·. . 
::. -~ '. ·~. ·.: ·.:. ·.: . 

'f .. :'~·,.~'- I 

0 

,:·. ·,, : •• ' ', 

00 ~ 0 
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0

' ~~·, \ '• ......... 
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'I I ' ' 
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Superfund Chomlc:~l O:tt:l Mntrlx Oatn Soloctlon Methodology 

l. U.S. Food ond Drug Adm.inistrntion. 1994. Changes in Action Levels, Addendum to t"e 
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 ond Drug Administration. 1992. Action Levclsjor Poisonous or Deletl!rious 
Substances in Human and Animal Feed. Center for Food Safety and Applied Nutrition, 
Washlngton, DC. 

SCDM contains FDA Action Levels for fish <tnd shellfish only. 

2.8.5 Uranium Mill T:JIIIngs R:.dlatlon Control Act St:sndards 

SCDM uses the following reference for UrJnium Mill Tailings R:ldiation Control Act 
(UMTRCA) standards: 

40 CFR Part 192. 1994. Uranium Mill Tailings Radiution Control Act Standards. 

2.8.6 Ecological Basod Benchmarks 

The Ambient Water Quality Criteria and the Ambient Aquatic Life Advisory Concentrations 

discussed in Section 2.7.1 arc also used to assign the ecological-based benchmarks. 

2.9 OTHER CHEMICAL CATA 

SCDM conmins other chemical dam and infonnation that are not contnincd in the 28 dat:L· 

file:; previous!~ discussed. This information is contained in the BASED A TA tile. 

2.9.1 Physical Properties 

SCDM uses dota from the following references (listed in order of preference) for c:hc:mical 
formulo. 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. Budav:ui, Ed. Merck & Co., Inc., 

Rahway, NJ. 

.Data arc extracted directl~ from Section 3. Physical Consranrs of Organic Compounds and 

Section 4, Properties of the Elements and Inorganic Compounds in the CRC Handbook. lf data 

arc unavailable in the CRC Handbook, or if the conditions of the experiment arc: not appropriate 
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. :·/·: .·' 
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. ... 

· ·. to' ~~~cbrd' c·~~dition~··c~.g., tempernture is not in tbe·rnnge of20 to 30 .. 0 C), dam· from the: Merck 
· ··: lndex·nre:usc:d.. · . · ·· · . · · ·.. · .··. :. ·· · · · . . ' 

. · · .. ·:·Density :.~.llues ~~ ~trncted .(prcferJblY: in ~~i .~·r ~ee) al~ng -~itlt the temperature at 
·· which .the. density W:\5 :mc:~sun:d· (prefernbly Celsius; o~:·°C). '-If'multiple values are· available for 
.. d~nsity,: the 'value: measured· closest to 25 oc- is 'sc:lectcd. ' ' . . ' 

. .. : ·Boiling' ~ol~t' and ~elting· p~lnt ~ c:xt:rnctcd (p~f~bly in °C) ·alo~g· with the pressure at 
which boillng·.point ·~as measured.' Note thattc:sts-.t~;determine the melting·point :m: usually 
performed.: at .. the· snme· prCssurc ~ the boiling point" tosts:lf multiple-' values ore ava.ilnble, the 
value. mc3SUI'ed clos~st to l ntin (760 Torr or 760 ~:Hg) is'selected. . 

'• 

2.9.2 ·Logical Fields ... .•· 

SCDM lise~·.four logical (or boole~n yes/no) tlags:io c:Inssify substnnces that are entc:n:d into 
BASEDATA. ·. . . . . . ' . . 

• O~~i~. S~bstmc~. ("Org:mic:'')-''Vo' indi~tei; .tlut. th~· s.ubstmce is organic. and "N'' 
indicntes un inorganic' substmce. This flag is m.Cd to determine factor vnluc:s for ground 
water mobility· and bioaccwnultltion potential.·::: :· 

' . . ·, 
• ·· Metal·Contnining Subsmnc:e ("Mcbl Contlin':~''Y''. indicntes thnt thr: subsmnce is a 
. metll or.' metalloid or· an inorgnnic compound! thnt :conwns· n mcml or mc:tnlloid. "N" 
· inaicntes thnt the 'substmc:c· is ·not. or does nonontl.in, a ·mctll or mc:tllloid. This flag is 

used to-dctcrlnine factor:v~.lues for.ground wntc;r·mobility·and surfnci: wnter persistence. 
' I ' o 

0 I ' • ·, 4 I ' ' o 0 I ' ~ • • ' • o ; I I • I I o " 

• Radioactive Isotope: ("Radionuclide';-;.."Y"' iridicntcs thnt'the.sub~tnnce is a radionuclide 
or: radioactive· isotope~ and· "N'' indic:nes·:tlmt itt is not. A subst:Ulce. in SCDM cnnnot be 

·.·both a.rndionctive element nnd a rndionctive isot;ope. :rtlls flug·is used to dc:tennine factor 
' values. tbr :hum:m toxicity. ecosystem toxicity~ 1md.'surface water persistence • 

. , ... · ',. ' \. ' 

.. ·. R:ldioaetive Element ("'Rad • .Eiemcnt'')-"Y" indicates thnt the substnncc is a rndioactivc: 
. elcmcn~· and. "N'" indicates thot it is no~ This :t1ns determines whether or not the HRS 
. tbctors nnd. benclunnrks nre printed in Appc:ndi (A •. 

. 2.9.3 · S~bstltutlon Classes· 

. SCDM contlins fields for three:'. substitution clnS!cs:. to~city."ground water mobility, and 
:. other. dum.. For· a. pnrticul~ chemical. a parent CAS· nur:lbcr can 'be: entered tor nny of these three 
substitution. clnsses. and SCDM automatically copies. tl: e relevant data .from ·the pnrent chemical 
to the chcmi61 of interest. ·Toxic icy.· class dam include: all' toxicity and. benclunark datl used to 

. ' . 
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•• , 1. 
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Suporfund Chomlcal Cata Matrix Cata Soloetlon Methodology 

determine human or ecotoxicity factor values. Ground water mobility class data include water 
solubility, geometric mcnn water solubility, and soil/water distribution coefficient (~) ... Other" 
class data include hydrolysis, biodcgredation, photolysis, and volatilization halfMiives, as well as 
BCF and Log Kow. 

Currently two groups of substances inherit data from a parent substance: metnls and 
radioactive substances. Oenemlly, mctniMcontaining substances inherit dam for the ground water 
mobility class with the elc~entnl metal as the class parent. Radioactive isotopes may inherit data 
from their primary mdioactive element for the ground water and "other" classes. 
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·· CAL.CULATIONs:.JN ·~iUPERFUNO·:··. · · · 
1:;;.,;:;: .··,. .:. . .. , . ·. CHEMICAl:DATA,':MATRIX 

........... ',· .. , 

~?:L:>. _: .. : ·. : · · .. :· .. ~~1 v·o~ ~i'1.1%A TtON · HA~F:~tFE .· .· . .. . . ; · · 

C:~lcul:~tlons 

,; .·: ', ' ' I ~' ,;<·•:: :~: .. ··: ,·,,, o·.';'' ' ' •' ·,' ' 'o 't ' .· • • ' . • :I, ·, ' ' • • • : ' 
·:.~·;·:: .:· :· .... · · SCDM~.:cstimntc:s .volatilization ·'.h:1lf-lifc. in. su:fnce wnt~ for orgnnic: substulcc:s using 
.'.~:.·':,\·~: .. ; .· .. ~ .. ·.: 'Equntion ")5~12 · froin Thomas (1990).: In this mcthcd;: the volatili:ation hulf-Iife (-:J can be 
::·;\ ;: • •. !·. •• · ·: : •.• :: exp·res5cd ;as; fol1ows; :- · · · · · ·· · . : . . · . : . .. · . · · 
·~::'::·:::,.:-:.::.... ' .... ' ·.:·~;.-·. '' . z:. )(: Jn;i2: ~ ' 

,\.~: ·.,· ... ·. : •·' . . .. , . ·,' :. . t • ' ' 
· · · · · · · u: K~.. hr~. · 

.
{·;·t.:.'.:.·.· .. ~.:·.::~; .. ,·.· .. :.· •.': : ..... · .. . (,' ' .· . . :· . where: ' . '• . . '' . 
. ·~·· ... •' ', •' .. . ,_. ' .•'· . . 

(7) 

··:. : 

.. .. '• 

·:. . · · . Z · • Mean water body dcpth·(cm). · · · :: . ·· 
: · ·~ ·K~. . •· Ovc:rn.ll liquid· phase:· mnss transfer c~efficic:nt ... 

o ' o o ', 0 ~ ~ •• ' , ' o • ', ' .. 0 • ' ' ' ' o • ' ' I ' • •I II i. ' ' ' •: : ' 

.The. foll~wing 'expreSsion. gives the overat'l liqwcl·phasc mass transfer coefficient 

',·.: 
. (wRT)k . )( ~~ ' ' ~ 

K •· It ~·cmlhr 
t. . (H/RT)k11 . • ~~ : . 

(8) 
.. : . ~. . . 

,4, ',. 
' '~ • .: • I • •' • • '• • . whcrC.: .· .. :. :. 
;.:~: _; :-- : ' 

\",.,.···,··:··· . 
.,· . ' ' ·, . · .. 
· · .' ... H .. ~_.Henry•s.:taw.~o~stnnt (aun·m3/~ol) ;: . . ·. . 

·.: ·: · R~ .. ··• ·uruvc:rsn.I. gus· constant (8.2: x. 10~ alm·m3/mol·K) 
. , . · T · • Temperature·(.K.;°C.+.273}. . .::. 
':·:. ::·.". ·. · , ~ ·. ·~.·Gas-phase· exchange coefficient ; . 
·:·.·: .:·:. . · ~~···':'".~~iquid·phasc exehonge co~ffieient;·;:. 

... :,;.t:: · .. · ·· .. . ·, . 

~ ;' .. : ;~ .. · '.· . . . . . [ 
' • • ' •' ' ' ' ' I ' ' " ' • ' • • t I • ' • • o' ' ! : '~ ' ' ' •' ' 

· .·· . · ,_e gas-phase c."<chnnge. coefficient expression depends on.thc molecular weight (MW) of 
'1,".", ••• 

,·. ''-~ 'f I ' I 

.. ,•' 

.... , . 

• '' ... I ~: ·, , ' 

.. :· ~· '· . 
'.' .. ·. ' 

.. . :· 
: :'I ~·~: I.''' ' I 

.. ' ' . .,. .... ': .. ' . 
. . . ' ' ' . . ·::' ' 

.. ·· . 
. .. ··.·: 
• r ~· ,': ', ' , 

' . 
. ~:.--.. . ~: ~:.· ,·· 
.... ~. ·,~! :· : ::.: ·. . . 

· ....... .. ;··: 

· ... the.compouricL IfMW is'.<6S ·g/mol. the. following e~IWltion· is used! 
II '•, 0 f 

0
, 

. '· 
' .· ' ,· 

' . .... . • ·• . ,I, 

\ '• ' .. ',• .... : ' 

'l: . 

k
1 

• 3,ooo ~ cistMW)11: cmlh~ • 

'23. 

'·' 

' ' 
'· 
I o' ... 

(9) 
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1f MW is ~65 g/mol, the following equntion is used: 

where: 

k~ 11 1,137.5 x (Vwind ... V,.J x (l81MW) 1
fl crnlhr 

V wind • Wind velocity (m/sec) 
V~un • Current velocity (m/sec). 

Cnlcul.:~tlons 

(1 0) 

The liquid-phase exchange coefficient expression also depends on the molecular weight of 
the compound, If MW is <6S glmol, the following cquntion is used: 

k1 • 20 x (44/MW)'r.: cnllh.r . (I 1) 

If MW is ~65 glmol, the expression also depends on the wind and current velocities; the 
following equation is used when V willll is Sl.9 m/scc and MW is ~65 g/mol: 

k1 • 23.51 x (V~o;w I Z 0·1113) x (32/MW) 1r. cm/hr . (12) 

The following c:quntion is used when V Wlntl is > 1.9 mlsec and ~5 m/scc, and MW is ~GS 
g/mol: 

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

Combining Equntions (7), (8), (9), and (11) into a single equation for estimating 
volatilization half-life ('t11l) for compounds with MW <6S g/mol gives the following cquntion: 

-:,r. ,. Z x In2 x {[(l/20) x (MW/44) 11~] .. [(RT/H x 3,000) x (MWI18)11l]} hr, (14) 

The following equation, combining Equations (7), (8), (1 0). and ( 12), can be used to estimate 
the volntilization h:lif-lifc ('t 1r.) for compounds with MW C:6S glmol if the: wind velocity is Sl.9 
m/sec: 
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<t
1
n ·• Z x ln2 ~ {[(Z 0·~136.st"~:v~~~·· x_~f.32)t9 

o ' I ' • • 

C-.lculatlons 

(15) 

"' [(RT/H x 1,137.5) .>< 0.1~~ ~ V ~ x (MW/18)11:]}. hr • . . .. ' 

The foll~wing equation, combining Equations (7)~: (S)~ (l 0). and (lJ'). ~an be used to estimate 
.. the volatilizntion half-life ('t'1~ for compounds withMW. ~S r/mol if the wind velocity is >1.9 
. ·. rrJsec:andSS;m!sec: · · .... : · 

,• , '' I 

>.:~tr.:'" Z >dni X .{[(Z 0·m/23',Sf X V::!~)·:~·-(MW/32) 1r.J·euJ~f){I.II•V.-J 
•, . . . (16) 

. ; .. 

· ·. · • [(RT/H >< 1~137.5) x. ~Vw,.;.. ... V,~ x (MW/18)19} hr . 
' ' ~ • .' o 0 o o • < ' 0 • ~ o : I ' ' ~ i: • ' 0 o I : 

.. If H is <1 o·'r ann·m3/mol, the substance: is less volatile: than·watc:r and its conccntrntion will 
· · :·increase· ·a.s· .the 'watcr .. cvnporntes. ·The· substance is cc:~idered essentially nonvolatile (Thomas • 

. 1990. p~ lS:OlS)'ancfno volatilizntion'half·lifc'is ·estiriiatcd·for:rivers·.or ltikes •. 
',: • " - • .:, ' :: o' , ' ' : • .:~' ','11 ·:· • • 

3.1 .. 1'. · ·volatiHzatlon Half·l.lfo for-Rivers,. Ocoans;;Coastal Tidal Waters, and the 
· · · ··. ~:·GreatLakes · · · · ., : · 

·>:·· >''·. : ..... : ... . : · ·. ~n .. ~rd~.-t~··c~:~~~~e the volntillzation :hillf .. Jifc ri;~:~~~.: ix:enns, co.nstal tidal' waters, and 
. the· Grent ·J:.akes, the mean water body. depth· is tlkcn: :u; · 100 em, the temperature as 298 K. the 

wind velocity·. as-S m/scc, ·and·the current velocity a~rrlm/sec.. t..1sing these: values. Equations (14) 

.. · .. · 
....... ,4 

; ' ':: . . .. ~ ' 
, ... ' 

. .-and' (J 6) reduce: to the·following: .... · ;~ 
. . . .' .. ; '. . ~ ., ' .'. . . ' 

', .. , 
(17) 

·~.·· Mw ~6S·g/mol ... 
(IS) 

· ·.where: ' . . . . ' ' ·.. . .. , 

.'-~~:: .. : · ... ·:,.. . · · ..... ··,. :rr··. :: Heruy's Jaw·consnmt.(atm·m3/m~l)<;· 
~,..··:·,./:· · .. ' · MW ,.·;,.. Molcculnr weight (g/mol).:· · · :.. · 

• , , •.:' .. ,.,·· ..: ' , , ' I •'' ' ' I 

... ... .. 
. · ... ·'.' 

.. : .. .... · ... 
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Suporfund Chomlcol O~ta Motrlx C:slculiJtlons 

3.1.2 VoiOltlllz:Jtion Half·Lifo for L.:lkos 

In order to calculate the volnti1iz.1tion halt-life for lakes, the me:m water body depth is tnken 
ns I 00 em, the temperature as 298 K, the wind velocity as 0.5 n'llsc:c, nnd the current velocity 
as O.OS mlsec. Using these values. Equations (14) and (15) reduce to the following: 

• MW <65 g/mol 

• M W ?!65 g/mol 

't1n • 2.89 )( {[17.2 >< (MW/32) 11~)-+- [(3.9 )( lO'h/H) x (MW/18) 117)} days (20) 

where 

H - Henry's law const:mt (ntm·m~/mol) 
MW • Molecular weight (g/mol). 

3.2 SOIL/WATER OISTRIBUTION COEFFICIENTS (Kd) 

As dcscr.bed in Section 2.4.5, SCDM soil/water distribution coefficients (i<.J, mL/g) nrc 
based on the relationship 

(:!I) 

where ~ is the chemical's soil organic carbonlw:ner partition coefficient (mUg) and foe is 
assumed to be 0.002 g organic carbon/g soil. For organic chemicals without ~values in SCDM 
datafites SSG_KD or RTIJON (see Section 2.4.5), SCDM calculates n ~ value bused on this 
relationship, using a ~value calcuhncd from a compound's SCDM I..og ocumol/water partition 
coefficient (Log Kuw or Log P). To peJfonn this calculation, SCDM uses the relationship bct\ve~:n 
these properties detcnnined by DiToro ( 1985) fo1· sc:mivolatile organic compounds: 

K
00 

• 0.00028 .. 0.983 Log K_ . (22) 

This equation is also used in the: Soil Screening Guidance (EPA, 1996b ), 
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For an~rori:uiic !mzardous substance forwbiclt :no ·~··value is nv:~.ilnble in SCDM datnflles . 
SSO_K.O or.RTUON,· bur with :1 Log K,...; vnluc choKen as dc:11cribed in Section :.6.:. SCDM 
cnlculntc:!' K, using Equation (23). . . · 

· 3.3 ·.s.CREE.NJNG CONCENTRATION BENCHMARKS .. 

· · The HRS :assigns extrn weight to·tafsetS with ~:~:j;osw-C J~cls to lw:n.rdou.'l substances thut 
. are :lt or nbovc: benchmark Votluc:s. In addition to the:regulatOI)' limits" discussed in Section ~s . 

the· HRS. use5 · ~· numb~r of benchmarks C!llled screening conccntr:ltions. Screening concentrations 
correspond to.~ '10o6, individual c:mcer risk or ·a. nonco.ncer Jw;:urd. quocleitt of 1 under specified 

·exposure :1SSU1nptions: These assumptions, discugsed'.bclow.;~conserv:itive.and'brondly apply 
·to sites n:ltionwidc:·.:Thc: Agency. recognizcs.thnt modc1inghumru1· nctivity pnttc:rn8 would provide: 

.. a more-realistic :detcm1iriution·.of e.xposure· or·risk 'While such infonn:ltion may 'be detennined 
. on a sitc·spcc'ific b:isis. with ·considerable· .-effort •. it is difficult. to develop assumptions on the 

activity pnnems oftnrget j,opulntions. thnt could be· applied tO· Sites on n nntionwidc: basis in order 
to devclop·e;<jlo!ure scc:narios .for the•HRS." For this .reilso~;.tbe riRS::'exposure assumptions 
rctlcct vruuc:s.·used for the ru;.~tcssment of risk throughout di.ffc.."'Cnt' progr:uns .. within the Agency. 

.. EPA .rc:cogruzes .th:lt ·n. critical· evaluation. of .the.' rcfen:nc:c:l· c:itcd_ below. nlong witl1 otltcr 
inforrru1tion. couli:ile:td to· diffc:ring e."\posure nssumptions~ Moreover, the Agc:ncy is still refining 
the ::lSswnptions used: in this· area. of risk :lSScssmc:nt. ~ . 

-. , ' , • : , ' • ' : ,': i I ' ~ , I • 

. 'EPA :ilso c·onsidered ·the limited number of saniplcs::~vnilnble at the Nutionnl Priority L.ist 
· (NJ>L). listins·:st:~gc:.~when. it selected 'tbc:se .ussumpti~ns.: As.'OUtlined~·in: the· Fitld Test of the 
propol\ed· m'iscd HRS, the Agency gencrolly expc:cts:to hnve .<1 00 s:unples for nll pathways to 
support the HRS :mruysis. This limited sampling mnymiss·nrr:as ofmnximum cont:unination. or 
"hot,spots,"' and thus the snmple results mny not rcp~ent the m:OOmum·levc:l of conmminntion. 

· Although using conservative e.~osure nssumption.q do.::s.not fW.ly comp(:ns:ltc: for the limited dam 
. avnilablc:· fo·r. m1otlysis, ·usins-,. less c:onsC:rv~tive ass~lmption8 ·would likely lc:ad. to a grcatc:r 
incidence of thlsc:.nc:gntives: i.e •• · the Agency may not identify· sites thnt should be investigated 
further under the: remcdi~ Progr:un. · 

. .· 

,',,1 
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3.3.1 Screening Concontro:~tlons for Orinklng W:1tor P<~thways 

'l .... , 
'O:l ... .... 
... , 
'{) 

... ~ -I 
~· u 
B 
~ .... 

The following equntion (EPA, 1989b, p. 6-35) is used to calculate the avemge daily intake 8 
of o hnZllrdous substance from the: ingestion of contuminatcd ground wnter or surface water: 

where: 

c X lR X EF X ED 
Average Doily lntnke (mglkg~day) • w•r., (24) 

BW >< AT 

C..,Ar•r • Conmminnnt concentrntion in w;~ter (mg/1..) 
1R • Drinking water intake (ingestion) mte (Uday) 
EF • Exposure frequency (days/year) 
ED • Exposure duration (yenrs) 
BW • Body weight (kg) 
AT .., Averaging time (days). 

Under the as:otumptions used for HRS purposes, the ndult drinking wntr:r ingestion r:ne is 2 
1../dny, the: exposure frequency for residents is daily (350 dnys/year), the exposure duration is 30 
years, and the avernge adult body weight is 70 kg, The ingestion rate of2 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 watc:r 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. 

C::~ncor Risk Scroonlng Concontr::~tlon. The c~mcc:r risk screening concentration is estimated 
by solving Equation (24) for the contaminant conccntrJtion in a medium of concern (Cnwrum)• at 
a specified target risk level using the following relationship: 

Target Risk • Average Daily lntake >< Cancer Slope Fnctor (SF) . (25) 

When Equation (25) is rearranged to solve for the average daily intnke (1), Equations (24) 
and (25) can be combined to cstim:uc the water conccntr.1tion (C .... 1.,) that corresponds to a 1 0.(1 
target risk level. Over a lifetime, the average duily intuke may be calculnted assuming an 
avernging time (AT) of 2S,SSO days (i.e:., 70 years) for carcinogenic effects. Therefore, the 
drinking watl"r screening concentration for curcinogcns. presumed to result in one excess case of 
cancer per million people cxpol'ed (SCJ is given by: 

28 
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10·6 : x · B\~~ x 2!s~sso· day~·.-.·· 
sc • ~~~--=~~--
·. · 

0 :·SF .x lR x .. J:.F.; x ED·.:·· 
. onl . , .... 

··' , 

·: . .. . . 
... ·' ' . . . . ·, ·: . . . .. · . 

. . Tlus.'cquntion .. is used.to c:~Iculate·SC11 for ~onrodio~ctive c:u"cinogenic subsmnces. Because 

· cnncer. slopc-:factors for rndionuclides arc in. units of· pCt.'. body weight ana· a vern sing time do 

'not"apply. Thus;: the following. equntion ·ror radionuclides-· i~(:malogous to Equation (26) for 

. chemical carcinogens: . 

.; ' 

. lQ•II . 

.sec • ~:---:"::""-::':':'-'='=- " . 
SF x 1R x Hf .. x ED · 

or.l : . . . 

(28) 

... 

:· .. >':~;:.-.~. . .. . · ··; 'Whc~:the:·~xposure· assumptions. described for E~unrl~n ci4)·are used, Equation (28) may 

:.:·:>;0:~: . '· ,_. ... "bC rt:Written·to·estimate the COnCentration in W'Jter.'thnt COrrespondS tO :l tm'get risk level of 10"". 

,:::: ·, :::: · ·The· screening. concentration for radionuclides ingested in drinkins.water'(SC,) is given by: 
' , ...... .... ,, ........ 

. . ··'· 

. · ... 
.. · .. · ... ·· .. 

,o ;. : ' :~,, I ~ • 

.·I .o 

, .......... ,. 
'~I t ,' • ,.' ' 

. . . . ..: ·'-':. . 

.. 
,. 

' !: ., . 

SC (pCIL) ·• ~)( to·•' 
r 1.. . . S:F~ . 

(~9) 

. . Noncnn~or·Risk.Scroenlng Concentrntlon~ The ruD;is based .~n the 3SSumption thnt thresholds 

<\ ·,_, ... ·. . ·exist fo~·:ccrttwlto:tic 'effects; In gc:ncrnl~ tllt: _RiD i~ an-estimate .(with uncertainty spannin~ 

"• .. . . ·: pc:rlulps' nn.'ofderof'niagnitude) of n dnily eXposure' to:tbc'h\uncin population:(including sensitive 

· ·· ·subgroups) thntis likely to bewithounm npprecinblc riskofdc:lctc:rious.'c:ffects during u lifetime. 

·~... . . When· the ncceptnblc: dnily intake for drinking watcr:1insc:stion is set equal to the R1D_1 (i.e., 

,. :. · . . . ·. ~rd quotient~:I): Equntion(24)may be: rearrnngcd'to:solvc 1or the. contaminant conc:c:ntrntion 

:.:;>'· :<. :,._ in' water thnn:om:sponds to.the no:ndverse cffect.~(.level'deHcribcd above. To solve: for the 

.. •· :. · .. · · drinking wntcr 'sci-c:Cning concentration for noncru'Cinc•gcns. (SC11). ·Equiltion· (:Z4)· becomes: · 

' :. ' .. '·:~.: ' ',. " 
•' 

.. ·. . \: 

.··. •' 
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Suporfund Chomlcal Ontn Mntrlx C:llculutlona 

sc '" RiDOII, X BW X AT 
" lR X EF X ED 

(30) 

For noncarcinogenic effects, the nvc:raging time: is 30 yc:Jrs, or I 0,950 dnys. When the 
usswnptions described for Equation (24) are used, Equation (30) may be simplified as: 

sc" (mg/L) • RIDonl X 36.5 . (31) 

3.3.2 Screening Concentrations for tho Surfllco Wator Food Ch:.ln P<~thwny 

The foll('wing equation (EPA, t989b, p. 6-45) is used to calculntc the: average daily intnkc: 
from fish and shclltish ingestion: 

where: 

C
11 

>< IR >< F x EF x ED 
Average Daily Intake (mglkg-day) • -·-h--::-:,o!"'!""'-~--BW x AT 

C11,~ ..... Contaminant concentration in tishlshelliish (mglkg) 
lR ... Fish/shclllish intnke (ingestion) rntc (kg/day) 
F • Fraction ingested from contaminated source (unitlcss) 

EF • .Exposure frequency (days/year) 
ED • .Exposure dur.ttion ()'ears) 

BW • Body weight (kg) 
AT • Avcr.tging time (days). 

(32) 

The high end fish ingestion rate for rccre~tion:1l fishers is 0.054 kg/day (USDA, 1982), with the fraction ingested (F) set equal to 1 (i.e., all Jish arc assumed to come from contaminated w~1tc:rs). The exposure frequency is :Jssumcd to be 350 dnys/ycnr, the exposure durnrion is 30 years, and 
the average adult bodv weight is 70 .kg. 

C4:1ncer Risk Seroonlng Coneontratlon. When Equation (25) is rearranged to solve for the average daily intnke (l). Equations (25) and (32) can be combined to estimate the fish/shellfish concentration that corresponds ro a 10-6 tnrget risk level. Over a lifetime. the average daily intnkc: may be calculated assuming :m averaging time (AT) of 2S,SSO days (i.e., 70 years) for 
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Suparfund Chomle!ll OatD.Matrlx C:~leututlons 

c.ircjriog'enic:eff~ts; Therefore, th~ fish/shellfish con(ientr.ltio'n_presumcd' to result in one e.xcess 
c:tSc:·of'cnncer per million people exposed (SCJ is gi.ven· by: : · 

• • ." ' ' '• I ' 
• ,. • ,• • • • l • 

sc • to.., x sw ·x~2s.ssodoys 
u SF x l.R x F ~I( EF x ED 

0111 . .. . . 

(33) 

.... 
:·• I: 

. '' 

. tJsing the ·e.xposure assumptions listed tbr· Equation (31) .results .in a simplified screenin~ 
concc:ntrntion·equation for nonr.tdionctive e:m:inoscn(C. substrutccs in fish/shellfish: 

• t o!l o •'• • I 

sc (~~g) • 3.1~:-·x : l o.j · ... 
. c . "'F· . . . 

. . ... 0111' . ·, 

:~::: : ·: :_ .. <. . . ·.. . . . .... ' . . . ' '·. ·: 
......... , . . if the· same ·exposure 3Ssumptions, excludi~g· b<td~t- ~weighuind nveroging time, are used, 
::~< .. :; ·. : · · · .. Equntion (34Y,m.ay. be rewritten to estimate the tishl~hellfish conccntr.ltion that corresponds to 

... , ... '' . ' ' 
• ' ...... 'I 

· a targenisk:lcvelof' 10-6 foringestion.of radionuclid1:s in-fish and shellfish (SCr): 
. '..... ; . 

···. 
., . 

·,;, 

.,,. 

~C'{ Clk).' • 1.76.'x.-10~ 
r p l g . "F. 

": 01'111 ' 

'· '. .l •• 

(35) 

'· ' ,. 

··:·_.~.··J ... ~·.·.~.-:_ ... : · · . ·Nonc:Jncor'Risk Screen_lng Concentrntlo_n. Setting iheint:lkc·from.flsh·nnd shellfish· ingestion 
equal 'to the. oral· refcrcilce dose (RiDM~) and sotvhtg: Equation {32) fol" concentr.ltion gives the 

~>·':.'~: .. ·. · : . ·. · -:· following equ3tion: . · · · · '' · · 
II :•• • • • :. •I :.I • > I I \ o ' ~· 

:." : • ·;' ... "· ~ 0 I • ll • I . ,. . ' ... , 
. : ... ~ :·, \ 

.... ,· .. ,•, 
'·,·,. '·.·.' ··,· .· \.··. 

::<>~;.: .. · ·:::.. '' '' ' . ' · .. 
~ ',. ' 

SC .• RfD~I x 'B\~: ·~AT · . 
. " fR X . F )( Ef: X ED 

I . 

(36) 

'''o :,., .' '• I I ,;'. • •,o • •I \o 

• ' 1 ° • .. 'I ' I '• • •• '·: 
1 ~ • • • ' ' ' , • • • '" ' l, , • • • ' 0 ' , ' 

.;" 00:: .·: ., . . . :· · .. ·. :for noncarcinogenic eff-:cts, the U\'c:r.Jging: time:!is."3Q years,. Or 10,950 days. lf tl1e other 
:·:·:·.·.- .. : · ·· · · ·assumptions :listed·for·Equation (32)"are: used, Equati~)n:(36) mav be simplified as follows: 
·-~~· .. :~~ .. · ... ··. ,.··.· · ... : ·'.' ·, ... ·.. . ... . . ·;~ .· ' ,· .. 

• > : • 10 I 

,. 
'+, ' ·, ... •' 

(37) . ··: ... 
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Suporfund Chomlcul O<tt:l Mutrlx Culcul:~tlons 

3.3.3 Sc:rocning Concentrations for Soli Ingestion 

The following equation (EPA, 1991, p. 3·25) is used to calculate the average daily intake 
from soil ingestion: 

where: 

c )( CF X IF )( EF 
Average Daily Intake (mglkg-day) .. 11011 (38) 

AT 

C""11 • Conmminant concentrntion in soil (mglkg) 
CF • Conversion factor (I Oo6 kglmg) 
lF • Age·adjustcd soil ingestion factor (mg-yrlkg·day) 

EF • Exposure frequency (days/year) 
AT • Averaging time (days) 

and lF is given by: 

(39) 

where: 

IR10,v11101 ., • Soil inmke (ingestion) mte, age 1 to 6 (mg/dny) 
ED.11, 1.o(t • Exposure durntion Juring nges 1·6 (yr) 

BW.11, 1.(, • Average body weight from ages 1·6 (kg) 
lR.c,,1111eMI • Soil intake (ingestion) rnte, ages 7 and older (mglday) 

ED.1117.,1 • Exposure durJtion during ages 7-31 (yr) 
BW•P'•" ,. Averoge body weight from ages 7-31 (kg). 

The soil ingestion rate is assumed to be 200 mgt day for ages 6 and younger, and 100 mg/day tor 
ages 7 and older; the exposure durotions arc 6 years and 24 years for children and "adults" (ages 
7 to 31), respcc:tively: and the average body weights are IS 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·yrlkg·dny. 
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1,,. 

C:tncor Risk Scroonlns Concentration. When .Eq\intion (2S) is renmnged to solve for the 
.avc:roge: daily .. int:lke ·(1), Equntions ·r-s) and (38): can be -combined to estimate the soil 

. . conc:enttUtion'tbnt colTesponds ton 10-e target risklcvi:l.:Over tdjfetime, the nverogc daily intake: 
· mn~(be C:llc:ulnted nssuming·nn avcr:ib>ing time (AT)·.of ZS,SSO days (i.C:., 70.yenrs) for cnr· 

· cinogerue."effects;. Theietbn:.·. the£ scrc:ening·soil c:onc:mtr.ltion presumed to result in one excess 
:. cnsc: ot'C!lnc:C:r pc:r million people c."Xposed (SCJ is given by: 

• I, . '. 

sc • ·1 o-o x :zs,soo days.. . 
c .SF x lF )( I:F >< .Ef· 

UNJ • 

(40) 

Using th~.nssum~tions listed· forEquntion~ (38);i:md (39) results in a simplified screening 
concentrntion cquntion for noiU"'Jdioactive · c:nrcinogeruc subst:l.nces in soil: 

' .. . :· 

'. 

sec (mglkg) • ~~- • 
. SFIINI 

(41) 

'·· . 
. Since c:in~cr slope factors. for rodionuclides are pnwidc:d in pCi'1, body weisht and averaging 

... time do not npply~ As n resul~ IF ill cnlculnted without. body weight (BW) in .Equation (39) and 
· .· is. equal to, 3,6,00 .mg-yr/dny. ·u the other expos~~· nssumptions described for chemical 

carcin'osens ·nrc used. Equation (41) may be: rewrittc:n· to. estimate. the soil c:oncc:ntrJtion !hat 
corresponds :to .'a tll'gc:t risk level of·l04 for ingestic,n: or r.tdionuclides in contuninatc:d soils 
(SC)· . . ·. · :: , . . ' '• . 

(4:!) 

,. 
,I 

Noncnncor.Risk Screening Concontrntlon •. Setting ihe intake_ from soil Uisestion equal to the 
om!' reference: dose· (RfD0111~ und solving- Equation (~ 8) for. concenttntion 'givc:s the following· 
equntion~ · ; · · · . . · · . :: . · . · .. . · · . '• ' .. ' 

. RtD I X BW,; X AT (·~3) sc. • OR ' . . .. 

· · · " · lR X CF X E.lf X ED 

•,' 
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Superfund Chemical Data M~trlx Co leu lations 

For noncarcinogenic effects, the avernging tin1c (AT) is a function of the exposure duration 
(ED) ~ssumcd for children or 6 years x 365 days/year a 2,190 days. Assuming daily exposure 
(i.e., EF • 350 days/ycur), an average body weight of 15 kg, and an ingestion rnt..: (IR) for 
children of 200 ms soil per day results in the: foJiowing simplified equation: 

sen (tng/kg) w Rf001111 (mg/kg-chty) X 78,214 . (44) 

3.3.4 Screening Coneontr::~tions for the Air P:Jthwny 

The following equation (EPA, 1989b, p. 6-44) is used to calculate intake from inhalation of 
airborne hazardous subswnces: 

wh~:re: 

c X lR X EF X ED 
Avcroge Dnily Intake: (mglkg-day) • •'r (45) 

C ... - Contnminunt conccntmtion in nir (m,WmJ) 
m. - Air intake (inholation) rntc: (ml/d~y) 
EF • Expo~ure frequency (days/year) 
ED = Exposure duration (years) 

BW • Body weight (kg) 
AT • Avc:r.tging time ( dnys). 

BW x AT 

The inhal::1tion rate is ::1ssumcd to be 20 m3/day. the exposure frequency is 350 days/year, the 
exposure duration is 30 years, and the average adult body weight is 70 kg. 

C:sncor Risk Scrooning Coneontrntlon. By rc:nrr.:~nging Equation (25) to solve for the nverage 
daily in~J.:c (1), Equations (~5) and (45) can be combined to estimate the concentration in air that 
corresponds to a I o·" ~rgct risk level. Over a lifetime, the: average: duily intake may be calculated 
assuming an averaging time (AT) of 25,550 days (i.e .• 70 years) for carcinogenic effects. 
Therefore, the air concentration presumed to result in one excess case: of cancer per million 
people exposed (SCJ is given by: 

sc • 1 o·b x aw x ~s.sso duys 
c SFtnhal X IR X EF X ED 

(46) 
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. ' (47) 

... 

· · .. · ti~~~~·tl,e:srime expo.:,'UJ'e tis~umptions (e.'l:eluding;b~y weight and aveiaging time), Equation 
· ( 46) may· be ·rewritten· to estimate the air- concc:ntrJtion·: of rodionuclides, that corresponds to n 

mrgc:t 'risk Ic:vcl ~f-1 Oo6'for inhalation of contnminntec!! m (SC,): . 
., ' . .. 

" .... . ,·1· 
.' . . :,. 

SC' (pC/mJ) .. 4~76!·~ 1o·t: 
r I . SF . 

' ·'"hal . 
(48) 

. · . ' 
'• ,. 

Non.cancer~·Risk-. Screonlng'-:Concentratlon.· · Sc:tti~~· .the avc:r.ige ·daily intake equal to the 
inhalation··rerercnC:c dose (R!D.-1) nnd.' solving Equati·:»n (45) for ·the nir conccntrntion results in 
the toUowin'& equation: . · · · .., 

R.iD nh I. X B\\~: X A'! sc -'= I I '· 
n 

(49) 
'IR X EF 'Xi.EO' . ,• ,· . 

··'· 
. , . For .. nonc:t~ci~~genie effects, the· overnging time~(AT) is· 30 years, or 10,950 dnys, The 

. inhalation. rnt!! (IR) is ·assumed to ·be 20 m)/day,·:wc: e:cposure frcquc:n.cy (EF) is 350 days/ye:1r, 
the eXposure: dur:~tion (ED) is ·30 years. and the avc:rosi~ ·ndult body weight (BW) is 70 kg. When 
these assumption~ are· ~~ed, Equation (49) may be sin:.plified ns: 

sen (mglm 3) • R1Din~; )( 3.65' • (SO) 
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SECTION 4 

Chomle.al OntD, Fnctor Vnluo:1, 
nnd Bonchmarka 

CHEMICAL DATA, FACTORVALUES, 
AND BENCHMARKS 

Appendix A contains n two-page listing of selected data. HRS factor values. and bcnchmnrks 
for each hazardous subsmnce in SCDM (the "SCDM page reports"). Data selected tor SCDM for 
~ach substmcc: nrc on the first page: factor values :lJ1d benchmarks arc on the second page. 

Figure 1 presents the header 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 Abstr.1ct Service: (CAS) number for the substnnce. 

Oat•• 06/15/VG SUPkkrDND CH!MI~ DAr~ MATRIX 
Ch.nl~alo ~·n•phth•n• 

Flguro 1. Pngo Hondlng 

The tirst page contains all of the 
selected chemical data, the data units, 
and an acroynym describing the source of 
the information in SCDM. The chemical 
data are divided into six functional 
groups: toxicity, pc:rsi~tencc, physical 
chmtlctcristic:~, mobility, bioaccumulotion, 
~md other data. 

-
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. The toxicity section (Figure 2) con
tains the acute, chronic. and carcinogen· 
icity datu that were compiled using the 
methodology described in Sections 2.2, 
2.3, and 2.7 and used to derive toxicity 
and c:cotox.icily factor vulues. The top 
half of this section cont.'lins the: data used 
to dctennine the human toxicity factor 
value: reference dose (oral and inha· 
lntion), cancer slope factor (oral and 
inhalation). EDIU (orn.l nnd inhalation), 

Flguro 2. Toxicity Section 
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Chomlc:il Oot:a, Factor Valuos, 
and Bonchmnrks 

}': ::·\.;. : .. · . I..D,u. ( o~l ~,d dermru), nnd tC!IU (gas and· dust. mh:lln1 ion). TI1e. bottom half of this section con· 

:_r.~::.>:: .. :_:: :. . tain.o;: the. d::~tn .. uscd to dctemiinc:· rut ecotoxidrv factoJ•:v:Lluc: acute and.' chronic ·ambient w:m:r 
·.· ... ,..: : . . . . .. qll:llity._critcri~· (A WQC) for fresh. and. ~lt .wat~r, acute and chronic ·aquntic: life advisory conccn-

~·;\;. ;:· · .' . ~ trntions: (~"\LACS) ·for· fresh and srut·w::~ter (nt' this· tir.~e·no.'AAI..ACs. have been promulsated), 

;,;._::·~;. . ..... · . nnd fresh .and:SOllt'. water·I:.C~. values •. BJ3llk entries· indi~tc that no value -wns found using the 

:.i ·; . · • · · . · · procedures· and· references specified. iri ·Section. 2~ ·. ·. . . . . ... · . . 

~/-·>:.·.:> ·' ·.···>·· .. '"·~·· : .. ·.... . . .. ·, ~·----------------, 
· ·.·. .-:·:.: ·::The:perSi:;tence.se~tion'(Figurc,3)contlins: · 

-.~r.:;::'.:::·::: •' . .' .tllC.Surf!\Ct'\Y:ltCrpCrsiStence·datn COmpiled U~ing . ., ___ ._: __ ._UII_,l_,wn~" ... MCl .. --. ____ _, 

:·~;1 __ ;,:;.·:':_i __ :~_:_: .. ::_:.· ............ _·.·.... ·.· · ~~~.~~~~;::.c~~n~~~~~;~~~:~~;c~~;·~·!;~. · .. :~--:-=~m-. -~ . unu 
_ be' .. dC:temiiaed· .. using ~the· logarithm of the· · =:!t~~:. 1.1-1 =~ 

~~fv:; ~j]JtfJ~~~;~~~~~~~of · :;~;u- ::::: 
.. .. default/if 3pplieable).: :_ ; :!.."'::' ~ ... .oa =~ 

., .. _,. J,ti.OO · ~::\.?~./ .. :.:···" .. :: .. :· .:Th~ ~~y~i~ cha~~teristies section (FigUtc 
:;:· ···.' : . ·.. · ·4) contains logica.l .. yeslno" flags thntclassify the· · · · .Figuro 3. Porslstonco Soc:tlon 

::~.:·:::::.;! .: ··: subsmnee.:The.'''rileuil cont:J.in''flag·indjcntes that. ~.-· ·----------------

::--::··· .\ .. .' .. l;he ·hazru:dous subs~ce'· is .. a, metal or: mea~lloid 
~·:·~._.:,:::.::· .. ·.:and:i(used··to:~determinc·.ground_water·mobility·· · ... · 
:~·:,-·.:~ : :and surface;w:ttci. persistence· .factors; .Thc~·~or· · .'·.·'c ~lou. ~mu:• I 
::.,-:.··::': .. ·· .: .. garuc•··:and ·~iriorgrinic'' flags' are used: to deter~-' .... ,_.., ... :: ==-
.··.·._;~:_:·.··.::_.:·~. ·:. ·· ·mme:·gt.oun~\v~tc:r~11lob~l~tyand bioaccuin~l~tion .... · =~~~~·i · :., .. ··The "rndionucl1de~ · ng- 15· used to detcrmme ·the: · · ~='•n1•• ,- ~ 

,. .. • .• ·.: · ... · hurruur·toxieiiy·: factor, ·,the 'ecosystem: to,Ucity .. :::=~:~; . ~=-

u· ., . 'I factor, .. and'· .. 'tbe~Surf:lCC Wnter pCrsisteitc:C·factOr. . =~~=-=:-c. '7 .• 1•02 
:·~· ~ r,.'"'. ·~ . I I • ••• • • • • • • •. • . ,DIMltYf l.OI.OG ,, ........ tt,DO* e 

· .. . .. ··The .rodJoactJve element -flag ("rod. element').1s · .. 
,'.);~<· :·:. · . . · :used:to determine whetlicror.not the· HRS' factors·. : . ~.Figure 4,. Physical cnarac:torlstlcs 

.)·:..,.:·::_,::: · · · . ~- ·. ~nd berichmark((second piige} :ire printed. The 
:. :;·,c·. '· ·, . . . :- · gas · :md ·particulate:-flni;s :nrc .used to determine . ~~-· --· -------------, 
:.<:·' .. :.,.:· . .. .... :mobility :uid::likelihood or .release for·.thc 'air . ' ·::. 
:::· •·.;·.: '' .. , .. , .. ptlth'":'::y,'·~ol~eu!a.r .weight is'. use~ tO dc:~cnnine. . c-,_-.----110 ... , ... 11-.l,.-------, 
.. :~ ·_..' ·' · · ·"· . volatlltzatton lw.If-tife,·as dcscnbcd. m Sc:ct1on 3.1. · · .. . 
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· The .. ~mobility:sc:ction (FigureS) c:ont:lins the: .. 
·'.-air ,.and; gr~und·. water nlobility. dativcompilcd" 

·,. using ... the . ·me-thodology. described. in· ·Sections 
2A3;. 2.4;4, ·2~4.5,·: and 3~2~ Vopor pressure and · 
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Chomlcal O:st:~, Factor Valuos, 

.and Bonchmarks 

Henry's l:~w const~nt an: used to determine gas migl';ltion potential :md gas mobility tbctors. 
Henry's law constant is also used to calculate the vol~atilizntion lUtlf-lifc ns described in 
Section 3.1. Water solubility and the soil/water dbtribution coefficient are used to detcnninc the 
ground water mobility lbctor. Substance·SJ'ecitic water solubility is used for nonmcllil :md 
nonmcmlloid substllnccs, whercns for meml-containing subswnces the .solubility value is the geo
metric mean of the available wnter solubilities for inorganic compounds conruining the hai'.mdous 
substt~nec. 

The bionccumulntion section (Figure 6) con
tains the human food chain and environmental 
bioaccumulation potential factor dam compiled 
using the mcthodoloSY de:;crib~:d in Section 2.6. 
Bioconcc:ntrntion factors (BCFs) are collected for 
fresh ~md salt water Jor the human food chnin and 1 

environmental threats. Log K_ or water solubility 
is used to establish bio:~ccumulntion potential 
whc:n a BCF is not available. 

The section labeled "other data" (Figure 7) 
contains values for melting points and boiling 
points (0 C) along with the >~ssociatc:d vapor pres
sure (Torr), if applicable. Chemical formula is 
ulso listc:d here. 

The class information section (Figure 8) lists 
parent substances for three data substitution 
classes: toxicity, ground water mobility, and other 
dam. The toxicity class includes all toxicity and 
benchmark data used to dctennine human or ceo
toxicity factor vJiues. The ground water mobility 
class includes water solubility, soil/water distri
bution coefficient, and geometric mean water 
solubility. The "other" class includes hydrolysis, 
biodcgr.tdation, photol>•sis, :tnd vol~tili7.ation hnlf· 
lives, as well as BCFs and Log ~ .... 

1'0011 alAI" 
"r••h •cr, 
t•lt ICro 

llf\ll "llH'Ollt'I'AI. 
l'reeh It(?, 

loll 1er. 
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),lhOO 
o.~hOO '"'Ill. 

amu•c• 

vc~.IK:r 

vp_..el' 
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l.lY[atD' 

Flguro 6, Blo:sccumulatlon Soetlon 

I OTitl~ OAU 

...ltatt9 Potnt ••J ,.o• ~ 

..... a .. .,. PoLn\ I~~·. Db• ~ 
I'Ot'lllllo ol:l~HID 

Flguro 7. Othor Oata Soctlon 

Cl••• 

ToKlCHY• 
o• ,..,., 
ou .. r· 

Flguro 8. Clnss lnform;~tlon Soctlon 

) 

I 

Currently only two groups of substances inherit data from a p:1rent substance: metals nnd 
radioactive substances. Generally, meml-containing substances inherit data for the ground water 
mobility class with the elemental metal as the class parent. Radioactive isotopes may inherit data 
from their primary r:.tdioactivc clement for the ground wutcr mobility and "other'' classes. 
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Figura 9, Asalgnod F:lctor.VIlluos Soctlon 

----------------------~ 

The second page for each substance is divided imo top .1nd bottom sections th<.tt contain 
tbctor v:1lues· (Figure 9) and benchmarks (Figure 10) tequired by the HRS. SCOM detem,ines 
factor values us ins HRS m~thodologies, from scl~ctcd d:ltu on the first page of the SCOM page 

. report. The f:~ctorvalues are presented by pathwoy: :dr~ ground wat.:r, soil c:xposure, and surface 
w:~ter. The surfa.ce water pnthway is further subdividCii by threat: drinking water, human food 
chain, and environmc.nt:l.l. The toxicity f:1ctor vnlue. rcpr.:sentS humnn toxicity omd is the same for 
n.ll pathwnys. The air pathway gas migr:1tion factor vnlue is used to ·determine likelihood of 
release. The surface Wtlter environmc:ntu1 toxicity· factor· vnlucs .. an: based on. fresh und salt water 

· ecosystem t~~city datu, ru1d the surface water persisteitcc: fnctor values. an: based on BCFs for 
all aquatic. species. The surface water human food· chain factor values llJ'e based on human 
toxicity and. ·BCFs for only· those aquntic species <:onsumed by ··humans. For rodiouc:tiv~: 
substances, human toxicity. ecosystem toxicity, and ~ul'face water persistence: tactor values urc 
dc:tennined ns ·specified in Chapter 7 of the HRS. 

. ' .·· 
The ben~hmarks (Figure .1 O),like the factor vn.luc~~: are presented by pathway:. :~.ir, ground 

water. soil exposure, nnd surface watcr •. The·surface water pathway is further subdivided by 
· thret1t: drinking .w:ner, human food chain. and envirorut1ent:ll. For: HRS scoring. actu!ll sampled 

conta.minnnt concentra.tions for a particular media.. are compared to these bc:nc.hm:u'k concen
. tr.1tions to determine if the: target will be scored as subjcict to Level.l or Level 11 contnmination. 
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Flguro 10. Benc:hmorks Soetlon 

Alrl IJCI/Ol) 
Otf1 IICiiW 
rc;' IJCl/ku 
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lolt I'IAI.ACt ttU/1. 

Appendix B-1 conmins tublcs for nonrodionctivc hazardous substances. The first table in 
Appendix B~ 1 lists all or the factor values by pathway. The second table presents the benchmarks 
for the air and ground water pathways, the third tuble presents benchmarks for the surface water 
pathway. nnd the fourth U~blc presc:nl'i benchmarks for the soil exposure pathway. Appendix B·2 
contains t1blcs for rndionuclides: the first t:~blc lists all of the factor values by pathway. and the 
second toble prcsenlo; benchmarks for all pathways. Appendix C contains a cross-reterence index 
of hazardous substance: names, synonyms. and CAS numbers for substances in SCDM. 
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