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1.0 Introduction 

State of Alaska Regulations at 18 t\1\C 75, Article 3, for Oil and Other Hazardous Substances 
Pollution Control, govern the cleanup of sites contaminated with oil or other hazardous substances. 
Sections of this regulation address the selection or development of cleanup levels for contaminated 
soil and groundwater that arc considered protective of human health, safety, and welfare, and the 
environment. Cleanup levels at a site may be determined by one or more of four methods. 

Method o ne cleanup levels listed in '18 AJ\C 75.341 (a) and (b) apply only to soil contaminated with 
petroleum hydrocarbons and are not considered risk-based. Method two cleanup levels for 
approximately 180 chemicals are Listed in 18 t\AC 75.341(c) and for petroleum hydrocarbons in 18 
AAC 75.341 (d). These levels arc generally risk-based, incorporating toxicity and chemical specific 
in formatio n, assessing multiple routes of exposure in climate settings that reflect the variability 
found across the state, and the potential for a given chemical to migrate from soil to groundwater. 
However, if the risk-based cleanup level exceeds the soil saturation or water solubility limit, the 
cleanup k vel is set at that limit in compliance with 18 J\AC 75.325(£), which requires free product 
recovery. T hough still somewhat generic, the method t\vo levels arc considered protective of 
human exposure for most sites. D etermining cleanup levels under method three allows for 
modification of the default soil cleanup levels to account for site-specific soil and aquifer data or to 
propose a commercial/ industrial exposure scenario. Method four cleanup levels arc developed 
under a risk assessment conducted in accordance with the department's Risk 1\ssessmcnt Procedures 
Manual (1\DEC, 2015). 

This document presents the equations used to calculate the default, method t\vo soil cleanup criteria 
listed in Tables Bl and B2 in 18 AAC 75.341 (c) and (cl) and groundwater criteria Listed in Table C in 
18 AAC 75.345(b)(l ). The equations presented in Sections 2.0 through 5.0 for individual organic 
and inorganic chemicals arc based on those developed for the Regional Screening Levels (RSLs) by 
the Oak Ridge Natio nal Laboratory under contract to the United States Environmental Protection 
Agency Q2PA), but adapted for Alaska to account for soil and climate variability, and a default 
cancer risk of 1:100,000. 

T he equations presented in Section 6.0 for the petroleum fractions are unchanged from the 2008 
version of this document. T hese equations were developed using the 1996 EP J\ Soil Screening 
G uidance (U.S. EP J\ 1996a) and information generated by the Total Petroleum Hydrocarbon 
Criteria Working Group (fP l ICWG, 1997). 

Equations arc provided fo r the residential land use scenario only; commcrcial/ inclusu·ial land use 
scenarios must be proposed under a method three (18 AAC 75.340(e)). Procedures for calculating 
site-specific soil cleanup levels for both Table Bl chemicals and Table B2 petroleum fractions under 
method three arc detailed in Section 7.0. 

T he standardized default exposure and soil parameters developed by EPA have been used excep t 
where noted (See Table 8 for the Standard Default Parameters, found in Appendix B). These 
exposure parameters arc designed to be protective for reasonable maximum exposure (Tl.ME) 
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conditions fo r lo ng-term/ chronic exposures, (U.S. EP .A. 1991 a; U.S. EP 1\ . ·1996a; U.S. EPA. 2002). 
Chronic oral reference doses (RID) and chronic inhalation reference concentrations (R.fC) arc used 
to calculate non-carcinogenic concentrations. Chronic oral slope factors (CS Fo) arc used to evaluate 
potential human carcinogenic risks. 1\ lifetime cancer risk factor of 1 X 10-5 is used, along with a 
target ha7.ard quotient (TI-IQ) of 1, repo rted to one significant figure, for noncarcinogcns. 

I ;or Table 81 and C compo unds - equations arc presented for no n-carcinogenic compounds, 
carcinogenic co mpounds, and mutagenic compounds for soil and for g ro undwater. Jn addition, for 
vinyl chloride and trichloroethylcnc (J"C l ~) in soil and groundwater, a unique set of equatio ns arc 
provided that adjust for early-li fe cancer risk estimates to derive the cleanup levels. 

The groundwater cleanup calculations (Section 2.0) are broken down into equations for ingestion o f 
groundwater, dermal contact with g roundwater, and inhalation of volatiles fro m groundwater_ The 
soil exposure pathway calculations (Section 3.0) arc broken down into eq uatio ns for dermal contact 
with soil, soil ingestion, and inhalation o f volatiles and inhalation of soil particulates using a 
particulate emission factor (PEI~ equation (Sec Section 5.0, supporting equations). Compounds 
considered volatile for including the inhalation pathway, are those chemicals with a I lcnry's Law 
constant g reater than o r equal to 1 x 1 o-~ atm-m3 / mo le 1 or a vapor pressure greater than or equal to 
·1 mm Ilg. 

1 :or the ingestion route, equations use an age-adjusted approach to account fo r the variation in soil 
ingestion rates for children depending o n age. 1\ number o f studies have shown that inadvertent 
ingestion o f soil is common among children six years o ld and younger (Calabrese ct al. 1989, Davis 
ct al. 1990, Van \Xlijncn ct al. 1990). Therefore, the dose method uses an age-adjusted soil ingestio n 
facto r that takes into account the di fference in daily soil ingestion rates, body weights, and exposure 
duration for children from 1 to 6 years o ld and o thers from 7 to 30 years o ld. This health-pro tective 
approach is chosen to rake into account the higher daily rates of soil ingestion in children as well as 
the longer duration o f exposure that is anticipated for a long-term resident. I ;or mo re on this 
method, sec RAGS Part B (U.S. l ~PJ\. 1991a). 

T he Table 8 1 method two residential soil clean up level for the human hea lth pathway provides a 
single cleanup value that docs no t exceed a cumulative cancer risk value o f 1 X 10-5 o r a THQ o f 1 
reported to one significant figure for noncarcinogcns for all three soil exposure pathways. 
Likewise, the Table C groundwater cleanup value is generated by a cumulative risk calculation. 

The migration to groundwater criteria for the Table 8 1 compounds arc derived using a soil-water 
partitioning equation (Section 4.0). This equation back-calculates fro m the calculated risk-based 
f,l"fOundwater cleanup level. J\ single set of migra tion to groundwater criteria apply statewide for 
Table 8 1, and are based on conservative assumptions about fate and transport mechanisms in the 
subsurface, accounting for bo th ('I) release of a contaminant in soil leachate and (2) transpo rt o f the 
contaminant th rough the underlying soil and aquifer to a receptor well (U.S. l •:P 1\ . 2012). 

1 The atm-m3/ mole units are obtained by mul tiplying the unities~ value by 0.02-1--1-6 (which come~ from multiplying the 
gas constant (0.0000802 atm-m3/ mole-K) by the temperature (298.16 K). 
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Section 5.0 presents several key equations and factors that support calculations in the proceeding 
sections, including the approach taken for the dermal absorption route, and derivation of the 
particulate emission factor, volatilization factor, and other equations. 

Equations for the petroleum fraction cleanup values in Table B2 (soil) and Table C (groundwater) 
are presented in Section 6.0 and, as mentioned above, remain unchanged from the 2008 version of 
this document. Table B2 petroleum cleanup levels for migration to groundwater are climate­
specific, with values established for areas of the state receiving greater than or less than 40 inches of 
annual precipitation. For all sites with petroleum contamination, the migration to groundwater 
pathway applies unless the responsible person documents that the pathway is inapplicable, such as in 
the Arctic zone. Table 1 provides the chemical-specific parameters for the petroleum fractions and 
Table 2 provides the percentage calculations for combining the aliphatic and aromatic fractions in 
each range. 

Section 7 .0 provides procedures for calculating site-specific, method three cleanup levels for the 
contaminants in both Tables B1 and B2. This includes both the migration-to-groundwater pathway 
for residential land use scenarios, and also for the commercial/industrial exposure pathways. 
Tables 3 through 5 list the parameters that can be modified with site-specific data for both Table Bl 
and B2 compounds. 

Table 6 and Table 7 in Appendix A provides the toxicity and chemical-specific parameters for the 
organic and inorganic chemicals in Table B1 and C. These values are selected from several different 
references, using the following hierarchy: 

• Toxicity 
o EP A's Integrated Risk Information System (IRIS) 
o Professional Peer-Reviewed Toxicity Value (PPRTV) 
o Other toxicity values 

• Agency for Toxic Substances and Disease Registry (A TSDR) Minimal Risk 
Level (MRLs) 

• California Environmental Protection Agency (Cal EPA) criteria 
• Other sources 

• Organic Carbon Partition Coefficient (Koc) (L/kg) 
o Estimation Programs Interface (EPI) Suite estimated values 
o EPA Soil Screening Level (SSL) Exhibit C-1 
o Yaws' Handbook of Thermodynamic and Physical Properties of Chemical 

Compounds. Knovel, 2003 estimated values 
o EPI Suite experimental values 
o Yaws' Handbook of Thermodynamic and Physical Properties of Chemical 

Compounds. Knovel, 2003 experimental values 
• Dermal Permeability Coefficient (Kp) (cm/hour) 

o EPI Suite estimated values 
o RAGS Part E. 

• Effective Predictive Domain (EPD) 
o Calculated based on RAGS Part E criteria for MW and log Kow. 

• Fraction Absorbed (FA) 
o RAGS Part E Exhibit B-3; Calculated. 
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• Molecular Weight (MW) (g/mole) 
o Syracuse Research Corporation (SRC). 2005. PHYSPROP Database. SRC. Syracuse, 

NY. Accessed July 2005. 
o EPI Suite 
o CRC Handbook of Chemistry and Physics 
o Perry's Chemical Engineers' Handbook (Various Editions).McGraw-Hill 
o Lange's Handbook of Chemistry (Various Editions) 
o Yaws' Handbook of Thermodynamic and Physical Properties of Chemical 

Compounds 
• Water Solubility (S) (mg/L at 25 °C, unless otherwise stated in the source.). 

o SRC PHYSPROP 
o EPI experimental values 
o CRC Handbook of Chemistry and Physics 
o Yaws' Handbook of Thermodynamic and Physical Properties of Chemical 

Compounds experimental values 
o Perry's Chemical Engineers' Handbook (Various Editions).McGraw-Hill 
o Lange's Handbook of Chemistry (Various Editions) 
o Yaws' Handbook of Thermodynamic and Physical Properties of Chemical 

Compounds estimated values 
o EPI estimated values 

• Unitless Henry's Law Constant (H' at 25 °C, unless otherwise stated in the source.) 
o SRC PHYSPROP 
o EPI experimental values 
o Yaws' Handbook of Thermodynamic and Physical Properties of Chemical 

Compounds experimental values 
o EPI Suite group-estimated values 
o EPI Suite bond-estimated values 

• Henry's Law Constant (atm-m3/mole at 25 °C, unless otherwise stated in the source.) 
o SRC PHYSPROP 
o EPI experimental values 
o Yaws' Handbook of Thermodynamic and Physical Properties of Chemical 

Compounds experimental values 
o EPI group-estimated values 
o EPI bond-estimated values 

• Diffusivity in Air (Dia) (cm2/s) 
o EP A's WA TER9 equations. 

• Diffusivity in Water (Diw) (cm2/s) 
o EPA's WATER9 equations. 

• Soil-Water Partition Coefficient (Kd) (cm3/g). 
o SSL 
o Baes, C.F. 1984. Oak Ridge National Laboratory. A Review and Analysis of 

Parameters for Assessing Transport of Environmentally Released Radionuclides 
through Agriculture 

• Density (g/ cm3) 
o CRC Handbook of Chemistry and Physics 
o Perry's Chemical Engineers' Handbook (Various Editions).McGraw-Hill 
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o Lange's Handbook of Chemistry (Various Editions) 
o IRIS. 

• Melting Point (MP 0 C) 
o SRC PHYSPROP 
o EPI experimental values 
o CRC Handbook of Chemistry and Physics 
o Perry's Chemical Engineers' Handbook (Various Editions).McGraw-Hill 
o Lange's Handbook of Chemistry (Various Editions) 
o EPI Suite estimated values 

• log Octanol-Water Partition Coefficient Qog Kow) 
o EPI experimental values 
o Yaws' Handbook of Thermodynamic and Physical Properties of Chemical 

Compounds experimental values 
o EPI Suite estimated values 
o Yaws' Handbook of Thermodynamic and Physical Properties of Chemical 

Compounds estimated values 

Table 8 provides the list of Standard Default Parameters used in the equations in this document and 
calculations via which the Table B 1 cleanup levels are derived. 
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2.0 Groundwater Cleanup Level Equations 

2.1 Groundwater Cleanup Level Equation for Non-Carcinogenic Compounds 

Cleanup level equatio ns for exposure to no n-carcinogenic co mpounds in gro undwater arc presented 
below. The terms used in the equa tions arc defined in J\ppcndix B. The equations include exposure 
routes via ingestion, dermal contact, and inhalation o f volatiles, which arc then tota led to produce a 
final value. 

2. 1.1 I ngcstion of \\ 'atcr 

(
365 days ) ( lOOOµg) 

THQ X ATrcswc ----year X EDrcswcC6 years) X BWrcswcC15 kg) X mg 
CLwatcr-nc-ing(µg/L) = ( days) 1 ( I.. ) 

EFreswc 350 - X EDreswcC6 years) X ( mg) X IRWreswc 0.78 -d year RfD _ ay 
0 kg·d 

2. 1.2 Dermal for lnoq.,mnics 

CLwater-nc-derCµg/ L) = cm ( hours) 
Kp(~) X ET,~~~vc 0.54 event 

DA . . ( 1
1
g ) ( tOOOcm3

) 
event crn2· evcnl X - l.-

\XI here: 

DA ( µg ) 
event cm 2 ·event 

(
365 days ) (1000µg) THQ X AT,·eswc year X ED,·eswcC6 years) X mg X BW,·eswc(15 kg) 

= ~~~~~~~~~~~~---''--~~~~~~~~~~..;.._~~~~~~~~~~~~~~~~~-

( ( 

1 
) ) X EV,.eswc (

1 
edvents ) X EDreswcC6 years) X EFreswc (

350 d~ys) X SAreswc(6,378 cm2) 
RfD mg x GIABS ay year 

0 kg· day 

2. 1.3 l )crmal for Organics 

d ( hours) If ETre~';.,c 0.54 -- $ t ' (hr), then CLwater-nc-derC~ig/L) 
event 

DA ( 1
1
g ) (1000cm

3
) event cm2. event X - !..-

=~~~~~~-;::============================== 

Or, 
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If ETr~~~c (o.54 hours) > t*(hr), then CLwater-nc-der(µg/L) = 
event 

( 
µg ) (lOOOcm 3) 

DAevent cm2. event X - L-

FAxK (~) ET,·eswc 0.54 eve;;r +zx ( hours)x(J+3B+l.B2 ) 
[ 

der ( /1 011rs) ] 

P hr 1+B •event event (1+s)2 

2.1.4 In halation o r\ 'ol:uilcs 

, X t\ 1 reswc X ~ reswc 6 yea rs X ---
' [ 'J lO . . (365 days ED ( . )) (1 OOOµg) 

year mg 
( T . . I (µg/L)=-----------'---------"'-----------

...,__,,cr-nc-m 
1 ~ ( days) . (24 hours) ( l day ) 1 (0.5L) 

El·rcswc 350 -- x EDrcswcCG ycars) x £T,!~'ltvc d . x 24 I x (mg) XK - 3-yea r :t} 1ours RfC - . m 
m, 

2.1.5 T rrn1l l\on-carcinogcnic Ri~k for . \II Croundwatcr I ~xpo~urc Pathways 

C Lres-wa ter-nc-tot (µ:) = 1 + ; + 1 

Clwater-11c-i119 Clwater-nc-cler Clwater-11c- i11h 

2.2 Groundwater Cleanup Level Equation for Carcinogenic Compounds 

Cleanup level equations for exposure to carcinogenic compounds in groundwater are presented 
below. The cguations include exposure ro utes via ingestion, dermal contact, and inhalation of 
volatiles, which arc then totaled to produce a final value. 

2.2.l I ngc~ tion of Water 

C Lwater-ca-ing (µg / L ) 

TRxAT ( 365 ctaysx LT(70 ears) ) x (1000
µ9 ) resw year Y mg 

( mg )-1 ( ( L )) CSFo kg·day X IFWres-adj 327.95kg 

Where: 

EDreswc(6 years) X EF,·eswc (3so~) X IRWreswc (0.78 iiy) 
= 

BW,·eswc(lS kg) 

[EDresw(26 y ears) - EDreswcC6 years)] x EFreswa ( 350 ~~;n x I RWreswa ( 2.5 d~y) 
+~~~~~~~~~~~~~~~~~~~--'~-"'~~~~~~~~~~-
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2.2.2 Dermal for lno rganics 

CLwater-ca-der (µ9/L) = (cm) der ( hours) 
KP hr x ET,·esw-adj 0.67077 event 

DA ( µ9 ) (1000cm
3

) 
event cm 2 . event x L 

2.2.3 Dermal for Organics 

der ( hours) , IF ETresw-adj 0.67077-- ::;; t (hr), then Clwater-ca-der(µ9/L) 
event 

DA ( µ9 ) (1000cm
3

) 
event cmZ . event x L 

6 ( hours) ETder (o 67077 hours) 
X •event event X rcsw-adj · event 

1C 

Or, 

d ( hours) IF ETre~'"w-aaj 0.67077 - - > t'(hr), then CLwater-ca-der·(µ9/L) 
event 

DA ( µg ) (1000 cm
3

) 
event C1n2 . event X L 

= ~~~~~~~~~~~~~~~~~~~---'-~~~---'-~~~~~~~~~~ 

(
cm) [ET,·esw-adj ( 0.67077 ~) (hours) (1 + 38 + 382)] 

FA x KP hr x 1 + 8 + 2 X •event event x (1 + 8)2 

\Xlhcrc: 

TR X ATresw ( 365 days x LT(70 years)) x (lOO~,g) 
( 

µ9 ) year m 

DAevent cn12. event = ( ( m9 )-1) 
CSFo kB. day DFW . (2721670 cmz. event) 

G/A8S x res- ad1 kg 

( 
cm2 ·event) 

DFWres-adj 2721670 kg 

= 
(

1 events) ( days) 2 EVreswc day x EDrcswc(6 years) x EFreswc 350y-ear x SArcswc(6,378 cm) 

8Wreswc(15 kg) 

(
1 events) ( days) 2 EVreswa day x EDrcswa(20 years) x EFreswa 350 year x SAreswa(20,900 cm) 

+ ~~~....:....~--=-~'--~~~~~~~~~~~~-'-~..:;_~"'--~~~~~~~~~ 

8W.·eswa (80kg) 

t\nd: 
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1 ( hours) ET,~ee::.V-adJ" 0.6 7077 -­event 

ET,~~~c ( 0.54~) X EDreswcC6 years)+ ET,~~':va ( 0.71 ~) X [EDresw(26 years) - EDreswc(6 years)] 
= EDresw(26 years) 

2.2.4 l nhalation of \ ' olatilcs 

C Lwater-ca-inlt (µ9 / L) 

TR x AT,.esw year x LT(70 years) 

= (350 days) inli (24 hours) ( 1 day ) ( µg)-1 (0.5L) EFresw year x EDresw(26 years) x E'fi·esw day x 24 hours x /UR m3 x K 1n3 

(
365 days ) 

2.2.5 Total Carcinogenic Risk for . \II Croun<lwatc..: r I ~xposurc Pathways 

1 CLwater-ca-tot(µg / L) = ___ 1 _____ __ 1 _ _ ____ 1 __ _ 

+ + C Lwater- ca-ing C Lwate1·-ca- der C Lwater-ca-inh 

2.3 Mutagenic Equation fo r Groundwater 

Cleanup level equatio ns for exposure to mutagenic compounds in groundwater are presented below. 
T he equations include exposure routes v ia ingestion, dermal contact, and inhalation of volatiles, 
which are then totaled to produce a final value. 

2.3.1 I ngc~tion of \\ ·arcr 
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Where: 

IFWMres-adj ( 1019.9 :g) 

== 
£D0 _ 2(2 years) x EF0_ 2 ( 350~) x IRW0_ 2 ( 0.7siiy) x 10 

8W0 _ 2 (15 kg) 

£D2_6 (4 years) x EF2 _ 6 ( 350 ~~~:.) x IRW2_ 6 ( 0.78 d~y) x 3 
+~~~~~~~~~~~-'-~~~~~~~~~~-

8 W2- 6(15 kg) 

£D6 _ 16 (10 years ) x £F6 _ 16 ( 350 ~~~:.) x I RW6_ 16 ( 2.5 d~y) x 3 
+ ~~~~~~~~~~---'-~.....:....~-'-~~~~-'-~----'-'-~ 

8W6 _ 16 (80 kg) 

ED16_ 60 (1 0 years) x E F16 _ 30 ( 350 ~~~:.) x I RW16 - 30 ( 2.5 d~y) X 1 
+~~~~~~~~~~~--'-~-'-~""--~~~~-'-~----'-'-~ 

8W16_ 3 0 (80 kg ) 

2.3.2 Dermal 

2.3.2.1 Dermal for lnorganics: 

C Lwate1·-mu-der(µg / L) == (cm) ( hours ) 
Kp hr X ETresw-madf 0.67077 event 

DA ( µg ) (1 000 cm
3

) 
event cm 2 • event x L 

2.3.2.2 Dermal for Organics: 

( 
hours) 

IF ETresw-madj 0.67077-- $; t '(hr), then CLwater-mu-der(µg/ L) 
event 

DA ( µg ) (1000cm
3

) 
event C1n 2 • event x L 

== ------;:::=============================== 
(cm) 2 x FA x KP hr 

(
hours ) ( hours ) 6 X Tevenl event X ET,·esw- madj 0.67077 event 

1C 

Or 

( 
hours ) 

IF ET,·esw- madj 0.67077-- > t '(hr), then CLwater- mu-der(µg/L) 
event 

DA ( µg ) ( looocm
3
) 

event cmZ. event X - l-= ~~~~~~~~~~~~~~--.,.-~~~~~~~~~~~~~~~~-

(cm) [ETresw- madj ( 0.67077 ~~~~~) ("ours) (1 + 38 + 38 2)] 
FA X KP /;;; X 1 + 8 + 2 X • event event X (1 + 8 )Z 

Where: 
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TR x AT ( 365 days x LT(70 ears)) x (l OOOµg) µg resw year Y mg 

DAevent (cm2 · event)=_( _(_m_g_)-'--i-)-----'----

CSFo kg. day DFWM . (8419740 events . cm2) 
GIABS x res-act1 kg 

Where: 

( 
events · cm2

) 
DFWM,.es-adj 8419740 kg 

= EV0_ 2 day x ED0_ 2(2 years) x EF0_ 2 350year x SA0_2(6,378 cm2) x 10 

[ ( 

( 1 events) ( clays) ) 

BWo-2(15 kg) 

+ EV2_6 day x ED2_6( 4 years) x £ F 2_6 350 year x SA2_6(6,378 cm ) x 3 

( 

( 1 events) ( clays) 2 ) 

BW2-6(15 kg) 

+ EV6_16 day xED6_16(10years)xEF6_16 350year XSA6_16(20,900cm)x3 

( 

( 1 events) ( clays) 2 ) 

BW6- i6(80 kg) 

+ EV16_26 day x £016_ 26(10 years) x £F16_26 350year X SA16_26(20,900 cm ) x l 

( 

( 1 events) ( clays) 2 ) ] 

BW16-26(80 kg) 

And: 

( 
hours) 

ETresw-madj 0.67077-­
ev ent 

( 

ET0d!!f ( 0.54 ;~~~~) x ED0_ 2(2 y ears )+ ETl!!~ ( 0.54 :::~t) x £D2_ 6 (4 years) ) 

_ +ETt!!i6 ( 0.71 ~) x £D6 _ 16(10 years)+ £r1c1:2·26 ( 0.71 ~) x £D16_30 (10 years ) 

- ED0 _ 2 (2 years)+ ED2_ 6 ( 4 years) + £D6 _ 16 (10 years )+ £D16_ 26 (10 years ) 

2.3.3 I nhalaLion ol\' olaulcs 

Clwa1er-mu-i11/1 (µg / L) 

TR X ATresw year X LT(70 years) (
365 days ) 

=--------------------'--~----~--'--------------~ 
K (0.5L) x ET;1111 (24 hours) x ( 1 day ) x 1Ti3 resw day 24 hours 

[ 

(ED0_ 2(years) x EFo_2 (350 ~~~~) x wR(:;ir1
x10) + (Eo2-6(years) x EF2- 6 (350 ~~~;.) x /UR (:;ir

1 

x 3) + l 
(ED5_16(years) x £F6_10 (350 ~~~;.) x /UR c~r

1 

x 3) + (EDi6-26(years) x EF16-26 (350 ~~~;.) x /UR (~r
1

x 1) 
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2.3.4 Total ,\ lutagcnic Risk ror . \II Croundwatcr l ~xposurc Pathway~ 

1 
C Lwater- mu-tot (µg / L ) = ____ 1 ________ 1 ________ 1 __ _ 

+ + 
C Lwater-mu-ing C Lwater-mu-cler C Lwater- mu- in h 

2.4 Vinyl Chloride 

2.4.1 I ngc~ tion of \\1atcr 

C Lwater-vc-ing (µ9 / L) 
TR 

\'{/here: 

IFWres-adj ( 327.95 k~) 

= 
ED,.eswc(6years) X EF.·eswc(350~) x IRWi-eswc(o.78~) 

BWreswc(15 KB) 

[EDresw(26 years) - EDreswcC6 years) ] x EF.·eswa ( 350 ~~~:) x I RWreswa ( 2.5 d~y) 
+ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

BWreswa (80 k9) 

2.4.2 Dermal 

Or, 

dei· ( hours) • IF ET,.esw- adj 0.67077-- :5 t (hr), then CLwater-vc-de1-(µ9/L) 
event 

DA ( µg ) ( 1000cm
3

) 
event cm2 · event x L 

= ~~~~~~~-;::::================================== 

6 ( hours) ETdei· (o 67077 hours) 

(
cm) X <event event X · resw-adj · event 

2 x FA x {(,, 1ir rr 
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\'\/here: 

dcr ( hours) , . IF ETresw-adj 0.67077-- > t (h1 ), then Clwacer-vc-der(µg/l) 
event 

DA ( µg ) (1000 cm
3

) 
euenc cm z • event X l 

(
cm) [ET:C~':v-adj ( 0.67077 ~) (hours) (1 + 38 + 382) ] 

FA X KP hr X 1 + 8 + 2 x Teuent event X (1 + 8)2 

DA ( µg ) 
eueut cm2 ·event 

TR 

CSF0 mg . 2 ( )-1) kg· day DFW . ( 2721670 cm ·event) 
(

CSFo (kg ~~ay ) -

1

) (1 event) 2 

Where: 

1\nd: 

GIABS x res-ad1 kg 

AT, ( 365 days LT(70 )) 1000 µg 
resw year x years x mg 

( 
cm 2 

• event) 
DFW1·es- adj 2721670----­

kg 

GIA BS X EV.-eswc d'CiY" x SAreswc(6378 cm ) 

+ 1000 ll.9 
BWreswc(15kg) X mg 

( 
1 events) ( clays) 2 EVreswc day X EDreswcC6 years) X EFreswc 350 year X SAreswc(6,378 cm ) 

= ------'---------------'----'---'---------~ 
8Wreswc(15 kg) 

(
1 events) . ( clays) . 2 EVreswa day x EDreswa(24yems) x EFreswa 350 year x SA rcswa(20,900 cm) 

+ -------'----------------'---"---'----------~ 
8Wreswa (80kg) 

d ( hours) ET,.e~~v-adj 0.67077-­
event 

_ ET,.~~'"wc ( 0.54~) X EDreswcC6 years) + ET,~~'"wa ( 0.71 ~) X [EDresw (26 years) - EDreswc C6 years) ] 

- ED,·eswC26 years) 

2..+.3 I nhal:uion 

Clwawr-uc- i11/1 (µg / L) 
TR 

- ) µg - 1 350 days ;,,1, 24 hours 1 day 0.5L 

(

/UR (fili) X EFresw ( year ) X EDresw(26 years) X ETresw ( day ) X ( 24 hours) X K ( 1i1"3) ( (l'.9)-1 (0.5L)) 

( ) 
+ /UR 3 x K 3 365 days m m 

ATresw year X LT(70 years) 
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2.-1-.-1- Tomi 

1 
CLwater-vc-tot(mg/kg) = ___ 1 _______ 1 _______ 1 __ _ 

+ + 
C Lwater-vc-ing C Lwater-vc-der C Lwat er-vc-in h 

2.5 Trichloroethylene 

2.5.1 I 11µ;c s1io n of\V:ncr 

C Lwater-tce-ing (µg / L) = 
TR x AT ( 36 5 daysxLT(70 ears)) x (loooiig) 

resw year Y mg 

CSFo C;'.~fc,y)-1 x [( CAFo(0.804)xf FW resw-adj( 3 27.9Sk~) )+(MAFo(0.202)x/ FWMres- adj( 1019.9k~)) l 
Where: 

- 1 

CSF0 ( 0.037 kBrr:~ay) NHL+ liver Oral Slope Factor 
CAF0 (0.804) = _1 

CSF0 ( 0.046 kg ":'~ay) Adult - Based Oral Slope Factor 

CSF0 ( 0.0093 kB ":'fJ.ay ) -
1 

Kidney Oral Slope Factor 
MAF0 (0.202) = _1 

CSF0 ( 0.046 kB ":'~ay) Adult - Based Oral Slope Factor 

IFWres-adj ( 327.95 k~) 
EDreswc (6 years) X EF.-eswc ( 350 ~) X I RWreswc ( 0.78ia:y) 

BW,·eswc(15 kB) 

[ED,·esw(26 years) - £Dreswc(6 years)] X EF.-eswa ( 350 ~~;;) X I RW,·eswa ( 2.5 d~y) 
+~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

BW,-eswa(BO kB) 

/FWMres- adj ( 1019.9 : B) 

£D0 2 (2years ) x £F0 _ 2 (350-da_y_s ) x IRW0 _ 2 (0.78dl) x 10 - year ay 
=~~~~~~~~~..;__---"~~~~~~~~---''--~-

BWo-2 (15 kB) 

ED2 6 (4 years) x £F2 _ 6 (3so -da_y_s) x IRW2_ 6 (0.78dl ) x 3 + - year ay 
BWz- 6(15 kg) 

£D6_16(10 years) x £F6 _ 16 ( 350 ~~;~) x I RW6 _ 16 ( 2.5 d~y) x 3 
+~~~~~~~~~~-'------''------'-~~~~~~----'--'-~ 

BW6-16(80 kg) 

£D16_26 (10 years) x EF16_26 ( 350 ~~;~) x I RW16 - 26 ( 2.5 d~y) x 1 
+~~~~~~~~~~~~~~~~~~~~~~~~ 

BW16_ 26(80 kB) 
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2.5.2 Dermal 

d ( h ours) 
IF ETre~:-adj 0.67077-- ~ t *(hr) , then CLwater - tee-de1-(µg/L) 

event 

DA ( µg ) (1000cm
3

) 
tee-event cm2 . event X L 

(
hours) der ( hours) 6 X Tevent event X ETresw- adj 0.67077 event 

n 

Or, 

der ( hours) • 
IF ETresw- adj 0.67077-- > t (hr),thenCLwater-tee-der(µg/L) 

event 

DA ( . µg ) x (1000 cm
3

) 
tee- event cm2 . event L 

(
cm) [ETr~'7w-adj ( 0.67077 ~) (hours) (1 + 38 + 382)] 

FAxKP hr x 1+8 +2XTevent event x (1 +8)2 

Where: 

DA ( µg ) 
tee- event cm2. event 

year mg 
TR X A'I'i·esw (

365 
days X LT(70 years)) X (lOOOµg) 

= ~~~~~~~~~~~~~~~~---''--~~~~~~--..,..-~---=-~~~~~~~~~~~~~~~~~ 

(

CSFo (kg "_1~ay ) -

1

) 

GIA8S x 

[ ( CAFo(0.804) X DFWresw-adj ( 2721670 even~~· cmZ )) + (MAF0(0.202) X DFWMres-adj ( 8419740 even~~· cmZ))] 

Where: 

( 
cm2 

· event) 
DFWres-adj 2721670 kg 

(
1 events) ( days) 2 EV,·eswe day x EDresweC6 years) x EFreswe 350year x SAreswe(6,378 cm ) 

8Wreswe(l5 kg) 

(
1 events) ( days) 2 + EV,.eswa day x EDreswaC20 years) x EFreswa 350year- x SAreswaC20,900 cm) 

8W,·eswa (80kg) 

And: 
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( 
events · cm2

) 
OFWMres-adj 8419740 kg 

= EV0 _2 day x £00 _ 2(2 years) x EF0 _ 2 350year x SA 0_ 2(6,378 cm ) x 10 

[( 

(
1 events ) ( days) 2 ) 

BWo-205 kg) 

+ EV2_ 6 day x £02_6( 4 years ) x E F 2- 6 350 year x SA 2_6(6,378 cm2) x 3 

( 

(1 events ) ( days) ) 

BW2-6(15 kg) 

+ EV6_ 16 day x £06_16(10 years) x EF 6-l6 350 year x SA6_16(20,900 cm ) x 3 

( 

( 1 events ) ( days) 2 ) 

BW6- i6(80 kg) 

+ EV16- 30 day x £016_26(10 years ) x EF 16_ 26 350year x SA 16_26 (20,900 cm) x 1 

( 

( 1 events ) ( days) 2 ) ] 

BW16-26(80 kg) 

r\nd: 

2.5.3 lnhala1ion 

Tl? X ATresw (36ie~~ys X LT(70 years)) 
=~~~~~~~~~~~~~~~~~~~~---,..-~~~~~~~~~~...,-~~~~~~~~~~~ 

E'r;,,,, (24 hours) x 1 day x I< (o.5 L ) x IUR (µg )-1 
resw day 24 hours ffiJ ffiJ 

( EF,·esw ( 350 ~~~:.) x E0,..5 w(26 years ) X CAFi(0.756)) + ( £00_2(2 years) X EFo-2 ( 350 ~~~:) X MAF;(0.244) X 10) 

x + ( £02_6(4 years) x EF2_6 ( 350 ~~~:.) x MAF1(0.244) x 3) + (£06_16(10 years) x EF6_16 ( 350 ~~~:) x MAF;(0.244) x 3) 

+ ( £016-26 (10 years) x EF16- 26 ( 350 ~~~:) x MAF;(0.244) x 1) 

IU R ( 3.1 x 10-6 (~f1) NH l +liver Unit Ris k Estimate 
CAF;(0.756)::; _

1 

/UR ( 4.1x10- 6 (~3) ) Adult - Based Unit Risk Estimate 

/UR ( 1x10-6 (~f1) Kidney Unit Risk Estimate 
MAF;(0.244)::; _

1 

/UR ( 4.1 x10-6 (~~) ) Adult - Bas ed Unit Risk Estimate 
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2.5.4 Total 

1 
CLwater-tce-tot(µg/L) = ---1-------1--------1---

+ + 
C Lwater-tce-ing C Lwater-tce-der C Lwater-tce-inh 
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3.0 Soil Cleanup Level Equations for Residential Soil 

3.1 Equations for Non-Ca rcinogenic Compounds 

Cleanup level equations for exposure to non-carcinogenic compounds in soil arc p resented below. 
The terms used in the equations arc defined in t\ppcndix B. The equations include exposure routes 
via ingestion, inhalatio n of particulates, and dermal contact, which arc then totaled to produce a final 
value. 

3.1. I Incidenta l I ngesLion of Soil 

Clsoit-11c-l11g(mg/k9) = (days ) RBA ( mg) 10-6kg 
EFressc year x £Dressc(6 year) x R D ( mg ) x IRSressc 200 day x mg 

f 0 kg· day 

(
365 days ) 

THQ X ATressc year X £Dressc(6 years) X BWressc (15 kg) 

3.1.2 Dermal ConLaCL with Soil 

(
365 days ) 

THQ X ATressc year X EDresscC6 years) X BW.·essc(15 kg) 

Cl soll-nc-der(m9/k9) = (days) . 1 
EFress --. X £Dressc(6 yem) X ( g ) 

yew (RfD m x GIABS) 
0 kg· day 

( 
cm2

) ( !!Yi..) 10-6k9 
X SAressc 2373 day X AFressc 0.2 cmZ X ABSd X mg 

3. 1.3 Inhalation of Particulates I ·:mim:c.1 from Soil 

Clsoil-11c-i11h (mg /kg) 

3.1 A Total >.on-carcinogenic Risk for \ II S01I I ·:xposurc Pathway~ 

1 
Clsoll-nc-totCmg/kg) = ---1------1------1--

+ + Clsoll-11c-l11g Clsoil-nc-der Clsoil-11c-l11h 
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3.2 Equations for Carcinogenic Compounds 

Cleanup level equations for exposure to carcinogenic compounds in soil arc presented below. The 
equations include exposure routes via ingestion, inhalation o f particulates, and dermal contact, which 
are then to taled to produce a final value. 

3.2. l 1 nci<lcntal 1 ngc~ tion of Soil 

Clsoil - ca- ing(mg/kg) = ( mg ) 1 ( mg) (io-6kg) 
CSFo kg·day x RBAx lFSres-adj 28350-;;g x ----;ng 

(
3 65 days ) TRXATress ---XLT(70 years) year 

\Xlhere: 

IFSres-adj ( 28350 ::) 

3.2.2 D ermal Contact with Soil 

(
365 days ) 

TR x ATress year x LT(70 years) 
Clres-sot-ca-der(mg /kg) = ---------1=----------- ---------

(

CSFo (kg ~~ay) ) ( mg) (io-6kg) 
G/ABS x DFSres- adj 79758 7<9 x ABSd x mg 

Where: 

( days) ( cm2) ( mg) 

( 
mg) 

EDressc(6 years)x EFressc -- xSAressc 2373-d - xAFr essc 0.2-2 DFS · 79758 - = year ay cm + 
res- ad; kg 8Wressc(15 kg) 

( days) ( cm2) ( mg) [EDress(26 years)-EDressc(6 years)]xEFressa -- xSAressa 6032-1 - xAFressa 0.07- 2 year cay cm 

BWressa(80 kg) 
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3.2.3 l nhalation of Particulates I ~mitred from Soil 

CLsoil- ca- inh(mg/kg) = ( ) 
/U R µg - i 1000 µg EF. days 1 + 1 

Cn3) x ( mg ) x ress ( year) X (~) (~) X 
VFs kg PEFw kg 

(
365 days ) 

TR x ATress year x LT(70 years) 

(
24 hours) ( 1 day ) 

ED,·ess(26 year) x ET,·ess clay x 24 hours 

3.2.4 Total Carcinogenic Risk for .\II Soil l·'.xposurc Pathways 

1 
CLsoil-ca-tot(m g / kg) = ---1------1------1--

+ + CLsoil-ca-ing CLsoil-ca- der CLsoil-ca-in /1 

3.3 Equations for Mutagenic Compounds 

Cleanup level equations for exposure to mutagcnic compounds in soil arc presented below. For 
these compounds, the exposure rates take into accoun t age-specific susceptib ility to mutagens 
through the use of an age dependen t adjustment factor (ADA I '). The equations include exposure 
routes via ingestion, inhalation of particulates, and dermal con tact, which a rc then totaled to p rod uce 
a fi nal value. 

3.3.1 I ncidcntal l ngcstion of Soil 

C Lsoil-mu-ing (mg/ kg) 

(
365 days ) 

TR x ATress year X LT(70 years) 

( 
mg )-

1 
·( mg) (io-6 k.g) CSF0 k.g . day x RBA x IFSMres- adj 128700 kg x mg 

W here: 

( (
days) ( mg) 

( mg) _ ED0_2 2 years)xEF0_2 year X IRS0_2 200 <l~y Xl O 
I FSMres- adj 128700 - - ( ) + kg BW0 _ 2 15 kg 

( days) ( mg) (days) ( ml}) ED2- 6(4 years)xEF2-6 - XIRS2-6 200-d X3 ED6-16(10 years)xEF6-16 - X/RS6-16 100-rl. X3 
year ay + year ay + 

BW2- 6(15 kg) BW6-J6(80 kg) 

( days) ( mg) ED16-26(10 years)xEF16-26 - X/RS16- 26 100-d Xl yem· ay 
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3.3.2 Dermal Contact with Soil 

(
365 days ) 

TR x AT1.ess year x LT(70 years) 
ClsoiL-mu-der (mg/ kg) = -------_-1 ___ .;__ ________ __; _____ _ 

(

CSFo (kg~~ay) ) ( mg) (lo-6kg) 
G/ABS x DFSMres-adj 330372 kg x ABSct x mg 

Where: 

DFSMres-actj ( 330 372 ::) 

£D0_2(2 years) x EF0 _ 2 ( -da_y_s ) x AF0 _ 2 (0.2 -11
-19-2) x SA0_2 (2373 cdm

2
) x 10 

~ITT cm ~ 

BW0_2(15 kg) 

£D2_6 (4 years) x EF2 _6 (-da_y_s ) x AF2 _ 6 ( 0.2 -m-~) x SA2_6 (2373 ~m
2

) x 3 
+--- - - -----y_e_a_r ______ c_m ________ a_y __ 

BW2 _ 6 (15 kg) 

£D6_16(10 years) x EF6 _ 16 (-da_y_s) x AF6 _ 16 (o.07 _m_g_2) x SA6_16 (6032 cmd 
2
) x 3 + year cm ay 

BW6_ 16 (80 kg) 

£D16_26 (10 years) x £F16_26 (~~~:) x AF16_26 ( 0.07 ~) x SA16_26 ( 6032 ~;;) x 1 
+-----------~-----------------~--

BW16-26(80 kg) 

3.3.3 lnhalation of Particulates Lmitted from Soil 

C lsoiL-mu-inh (mg/ kg) 

(
365 days ) 

TR X ATress year x LT(70 years) 

JU R (:;;~r { F, (r;i + PEFwl(r;} (10:::'/") x 

( 
( (days) (24 /tours) ( 1 day ) ) ( (days) (24 ltours) ( 1 day ) ) ) eD0 _ 2 (2years)xeF0 _ 2 year xeTo-z -;u;y- x 24ii'OUi'S x to + eD2 _ 6(4years)xeF2 _ 6 year xIT2 _ 6 -;u;y- x 24/wurs x 3 + 

( (days) (24 ltours) ( 1 day ) ) ( (days) (24 1to11rs) ( 1 day ) ) eD6-16(10 years) X eF6-16 year XIT6-16 ~ X 24 llours X 3 + eD16-26(10 year·s) X eF16-Z6 year xIT6-16 ~ X 24 llOlffS X 1 

3.3.4 ] otal \Iurngenic Risk for . \II Soil l•'.xposure Pathways 

1 
ClsolL-mu-coc(mg/kg) = ___ 1 ______ 1 ______ 1 __ 

+ + 
C lsoiL - mu-in9 C lsoil-mu-der C l soiL-m11-i11h 
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3.4 Equations for Vinyl Chloride 

Cleanup level eq uations for exposure to vinyl chlo rid e in soil arc presen ted below. The equatio ns 
include exposure ro utes via ingestion, inhalation of particulates, an<l dermal contact, which arc then 
totaled to produce a final value. 

3.4. 1 I ncidcntal l ngc~tion of Soil 

(
m9) TR 

Clsoil-vc-i119 k = ( _ ) 9 m9 i m9 10-6k9 
CSFo (kg. day) x RBA x IFSres-adj ( 28350kg) x mg + 

(
365 days ) 

A'fi·ess year X LT(70 years) 

( 

( m9 )-i ( m9) 10-
6
k9) CSF0 kg . day x RBA x IRSressc 200czay x mg 

BW,·essc(15 kB) 

W here T FSrcs-adi = I FSrc,..di fro m Section 3.2.1 

3.-+.2 D ermal Com act with Soil 

Clsoit-vc-der (7:) = _____ (_m_
9 
__ ) __ 

1 
_____ T_R ______________ _ 

CSFo kg · day ( m9) 10-6 kg 
GIABS x DFSres-adj 79758 kB x ABSd x mg 

+ 
(

365 days ) 
AT,·ess year x LT(70 years) 

( 
mB )-i 

CSFo k9 ·day ( cm2) ( mg) 10- 6 k9 
GIABS X SAressc 2373 day X AF,-essc 0.2 cm2 X ABS X mg 

\Xlhcrc DFSrcs-:idj = DFSrcs-:idj fro m 3.2.2 
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3.-1-.3 1 nhalation of Particulate~ I ~mittec.I from Soil 

Clsoil-vc-i11/1 (::) 
TR 

- ) µg -1 days 24 hours 1 day 1000 µg 

(

JU R (n:i.'3) X E'Fress (yea;;) X EDress(26 years) X ET,.ess ( day ) X (24 hours) X ( mg ) + 

. (365 days , ) (m3) Af,.ess year x /,1(70years) xVF, kg 

(

/UR (f;f?r
1 

x (1000 µg)) 
VF. (m) mg 

s kg 

3.4.4 ' I otal \ ' inyl Chloride Risk for \ II Soil l ·:xposure Pathways 

1 
CLsoil-vc-toL(m9/k9) = ----,-1------1------1--

+ + C l soil-vc-i11g C l soiL-vc-der C l soil-vc-i11h 

3.5 Trichloroethylene 

3.5. I lngcs1ion 

c Lso11-cce-i11g C mg I kg) 

(
365 days ) 

TR X ATress year X LT(7 0 years) 

( 
m )-1 10_6 k [ (cAF0 (0.804) x IFS,.es-adf (28350 7;9 )) l 

CSF, g x RBA x g x 9 0 kB · day mg mg 
+MAFo(0.202) x IFSMm-adf ( 128700 kg) 

\XI here: 

C1\ l 'o = C1\r<o from Section 2.5.1 

MAFo = MJ\ ro from Section 2.5.1 

l FSn:s-2dj = l rsn:Mdj from Section 3.2.1 

I FSMres .. c11 = I FStvL-c•-•di from Section 3.3.1 
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3.5.2 Dcnnnl 

CLsoil-tce-der (7:) 
(

365 days ) 
TR x AT,·css year x LT(70 years) 

(

CSF0 (kg~~ay rt) x 10_6kg [ ( CAF0 (0.804) x DFSl'CS-adj ( 79758 7%) x ABSd) l 
CIABS m9 ( ( ?!::fl..) ) + MAF0 (0.202) x DFSMrcs-adj 330372 kB x ABSa 

Where: 

OF ...,, .. d1 = OFS...,, .• d1 from Section 3.2.2 

Ofo'SMrc•·•di = Or M .. , .• di from Section 3.3.2 

3.5.3 l nhala1ion 

CLwacer-ice-i111t (µZ) 

x 

3.5...J. Total 

1 
CLsoil - tce-toc(m9/k9) = ___ 1 ______ 1 ______ 1 __ 

+ + 
C Lsoil- tce- in9 C Lsoil - tce-cle1· C Lsoil-tce-inlt 
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4 .0 Migration to Groundwater Cleanup Levels 

4.1 Soil-Water Partitioning Equation for Migration to Groundwater 

The standard de fault attenuatio n fac tor (AF) used to determine the cleanup standards is: A F = 4. 
The A F may be modified o n a chemical-specific basis. T he standard dilutio n factor is DF = 3.3 (sec 
equation belo w). The standard default dilutio n attenuation fac tor (OAF) used to determine the 
cleanup standards is: DA F (Dr x A f7) = 13.2. The standard de fault value for fractio nal o rganic 
carbo n (foe) is 0.001 (0.1 %). I •,xhibit C- 4 o f the Soil Screening Guidance (U.S. EPA. 1996a) 
provides p H-specific soil-water partition coefficients (Kd) for metals. Site-specific soil pH 
measurements can be used to select appropriate Kd values for these metals. \Xlhere site-specific soil 
pH value arc no t available, values corresponding to a pH o f 6.8 sho uld be used. T he soil-water 
partitio ning equatio n is shown belo w: 

CL (mg/kg) = C (mg) x DAF x K (~) + w Lsoit a Lsoil 
[ (

( e (Lwater) + e (Lair) x H'))] 
w L d kg Pb (l.SLkg) 

Where: 

ea (0.13 Lair )= n (o.43 Lwatei·) - Ow (o.3 Lwater); 
LsoiL LsoiL Lsoil 

Lpore Pb - L-

( 
(l.Skg)) 

n(0.43 LsoiL ) = 1- Ps(~) and 

Kd (k~) = Koc C~) X f0 c(0.001 g /g) 
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5.0 Explanation of Supporting Equations and Parameters 

5.1 Derivation of the Volatilization Factor 

The soil-to-air volatilization factor (V I·) is used to define the relationship between the concentration 
of the contaminant in soil and the flux o f the volatilized contaminant to air. v r is calculate<l from 
the equation below using chemical-specific properties and either site-measured o r de fau lt values for 
soil mo isture, dry bulk density, and fraction o f organic carbon in soil. T he Soil Screening Guidance: 
User's Guide (U.S. EPA. 1996b) descri bes how to develop site measured values for these 
parameters. 

The VF is only calculated for volatile o rganic compounds (VOCs). VOCs, for the purpose of this 
document, generally arc chenucals with a 1 lcnry's J ,aw constant g reater than or equal to 1 x 10-5 atrn­
m3 / mole and a molecular weight of less than 200 g/mol. Exceptions arc: Mercury (elemental); 
Pyrenc; Dibromochloromethanc; and 1,2-Dibromo-3-chloropropanc. 

Because of its reliance on Henry's law, the v 1: model applies only when the contaminant 
concentration in soil is at or below saturation (i.e., no free-p hase contaminant is present). Soil 
saturation (Csat) corresponds to the contaminant concentration in soil at which the adsorptive limits 
of the soil particles and the solubility limits o f the available soil moisture have been reached. Above 
this point, pure liquid-phase contaminant is expected in the soiJ. I f the cleanup level calculated using 
the VF exceeds the calcula ted Csat va lue, the cleanup level is set eq ual to Csa t in acco rdance with 
the "Soil Screening G uidance" (U.S. I ~ p J\ 1996a, 1996b ). The equation for th e soi l saturation limit is 
p resen ted in section 5.4. 

C hemical specific default dermal absorption values arc provided in Appendix J\ and obtained from 
Supplemental G uidance for Dermal Ri:;k 1\ sscssmcnt," Part I·: o f Risk Assessment Guidance for 
Supcrfund I luman I Iealth Evaluation Manual (Volume !), July 2004 (U.S. EP1\. 2004). Chemicals 
without default dermal absorption values and considered VOC arc no t quantified. The rationale for 
this is that in the considered soil exposure scenarios, volati le o rganic compounds would tend to be 
vola tilized from the soil on skin and should be accounted for via inhalation routes in the combined 
exposure pathway analysis. Furth er, a che1nical must be a VOC in o rder to be included in the 
calculation o f groundwater inhalatio n. 

Where: Q (;;!f:;) _ A [ (lnA5(acre)-B)
2

] 
- - k - - x exp -~---
Cvo1 ~ C 
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And: 

Ba (La;~ ):r X D;a (cm2) X H' + Bw (o.15 Lwat_er):r X D;w (cm2) 
( 

10 10 ) 

Lso1L S Lso1l S 

n2 (Lpore ) 
Lsoil 

5.2 Selection of Compounds for Dermal Absorption 

The single soil cleanup level for each climate zone accounts for the inhalation, ingestion and dermal 
contact pathways. For those contaminants that arc unlikely to undergo significant dermal 
absorption, the final cleanup level will only reflect the soil ingestion and inhalation pathways. 

Dermal absorption o f contaminants in soil is calculated based on the Risk Assessment G uidance for 
Superfund Volume I: Human Health IJ valuation Manual Wart E, Supplemental Guidance for 
Dermal Risk Assessment (EP f\, 2004). Where specific absorption factors were not avai lable for an 
o rganic compo und and it is not considered a volatile, an absorption fractio n o f 0.10 is applied. It is 
generally accepted that volatile compound s evaporate from skin before significant absorption occurs 
and arc addressed thro ugh the inhalation exposure pathway. 

5.3 Particulate Emission Factor (PEF) 

Inhalation of contaminants adsorbed to respirable particles (PM10) was assessed using a default PEF 
equal to 1.36 x 109 m3 / kg. This equation relates the contaminant concentratio n in soil with the 
concentration o f respirable particles in the air due to fugitive dust emissions fro m contaminated 
soils. The generic PEF was derived using default values that correspond to a receptor point 
concentration o f approximately 0.76 µg/ m3

. The relationship is derived by Cowherd ct al (1985) for 
a rapid a, sessment procedure applicable to a typical hazardous waste site, where the surface 
contaminatio n provides a relatively continuous and constant potential for emission over an extended 
period of time (e.g., years). T his represents an annual average emission rate based on wind erosion 
that shoul<l be compared with chronic health criteria; it is not appropriate for evaluating the 
po tential for more acute exposures. Definitions o f the input variables arc in the Standar<l Defaults 
Table 7 in J\ppendi..' B. 

With the exceptio n of specific heavy metals, the PEr docs not appear to significantly affect most 
soil cleanup levels. T he equation forms the basis for deriving a generic PEF fo r the inhalatio n 
pat11way. For more details regarding specific parameters used in the PEF model, refer to Soil 
Screening G uidance: Technical Background Document (U.S. EPA. 1996a). T he use o f alternate 
values on a speci fic site should be justi fied and presented in an Administrative Record if considered 
in Comprehensive Environmental Response, Compensation, and Liability Act (CERCLt\) remedy 
selection. 
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"· \t_ 

Note: the generic PEF evaluates wind-borne emissions and does not consider dust emissions from 
traffic or other forms of mechanical disturbance that could lead to greater emissions than assumed 
here. 

PEFw ( m~ir) = !L(mf. s) x 3,6oon!u; 
3 kBsoil Cw kg U m 

m3 
0.036 x (1 - V) x ( m \I)) x F(X) 

ut(-~) 

Where: Q A [(lnAs(acre)-8)2
] C: = x exp --c--
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5.4 Derivation of the Soil Saturation Limit (Csat) 

The soil aturation concentration, Csat, corresponds to the contaminant concentration in soil at 
which the absorptive limits o f the soil particles, the solubili ty Lim.its of the soil pore water, and 
saturation o f soil pore air have been reached. J\bovc this concentration, the soil contaminant may be 
present in free phase (i.e., nonaquco us phase liquids (NJ\PLs) for contam~inants that arc liquid at 
ambient soil temperatures and pure solid phases for compound s that are solid at ambient soil 
temperatures). Csat is no t calculated for chemicals that arc solid at ambient soil temperatures. The 
following decision criteria was established fro m the Soil Screening G uidance User's G uide, Table C-
3: if melting point is less than 20 °C, chemical is a Liquid; if melting point is above 20 °C, chemical is 
solid (U.S. EPA. 1996b). 

T he equation below is used to calculate C,.,; for each volatile contaminant. .As an update to Rt\GS 
r ll IEM, Part B (U.S. EPA. 1991 a), this equation rakes into account the amount of con taminant that 
is in the ,·apor phase in soil in addition to the amount dissolved in the soil's pore water and sorbed 
to soil particles. 

Chemical-specific C,., concentrations must be compared with each VF-based cleanup level (CL) 
because a basic principle o f the volatiliza tion model is no t applicable when free-phase contaminants 
arc present. l Iow these cases arc handled depends on whether the contaminant is liquid o r solid at 
ambient temperatures. Liquid contaminants that have a VF-based CL that exceeds the C..,. 
concentra tion arc set equal to C,.., whereas fo r solid s (e.g., P .t\Hs), soil cleanup decisions arc based 
on the appropriate CLs for other pathways of concern at the site (e.g., ingestion). 

Where: 

Kd =Koc (k~) X foe ( 0 .001~) 

ea (Lair) = n (Lpore) _ ew (lwnter) and n = 1 -(Pb();)) 
l soil l soil l soil Ps( T) 
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5.5 Derivation of Dilution Factor 

The DEC sets a de fau lt dilution factor of 3.3 generated by the following equatio n: 

K ( 876 ;:ir) x i ( 0.00 2 : ) x d (S.Sm) 
Dilution Factor (DF) = 1 + y ( m ) 

I 0.13 year x L(32m) 

\Xlhere d, the mixing zone, is calcula cecl a~ follows: 

[ ( 

- L(32m) x I (0.13 -22:!:.._) )] 
- 2U ~ITT 

d(m) - (0.0112 x L(32m ) ) + da(lOm) x 1 - exp ( m ) ( m) 
K 876-- xi 0.002- X da(lOm) year m 

5.6 Groundwater 

5.6.1 B 

B is the dimensionless ratio o f the permeability coefficien t o f a compo und thro ugh the stratum 

corneum relative to its permeability coefficient across the viable epidermis. 

( 
. ) Kp (h~~r)jMwC:oJ 

B umtless = ---------
2.6 

5.6.2 l l\tlll 

-revent is the lag time per event 

(
hours) 1 

! even t event = 6 X lQ (0.2 - 0.0056xMW) 

5.6.3 1 ' 

t* is the time to reach steady state. 

(
hours) 

IF B ~ 0.6, then t*(hours) = 2.4 x ! event -­
event 

IF B > 0.6, then t#(hours) = 6 x r event (hours) x (b - .Jbz - cz) 
event 

\'(/here 
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2 x (1+8)2 

b = -c 
1f 

And 
1+3B+3B2 

c=---
3(1+B) 
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6.0 Petroleum Fraction Equations 

Cleanup levels fo r the petroleum fractions presented fo r soil in Table B2 of 18 AAC 75.340, and fo r 
groundwater in Table C of 18 1\ 1\ C 75.345, arc calculated using the following set of equations. 
These equations were developed using the '1996 l ~P A Soil Screening G uidance, and remain 
unchanged from the last update of these cleanup level calculation procedures in June of 2008. 
T herefore, they do no t incorpo rate the exposure parameters, toxici ty values and assumptions of the 
RSL equations for no n-petro leum compo unds that arc presented in the p receding sections of these 
procedures. DEC expects to update the equations for calculating the petroleum cleanup criteria as 
part of a future regulatory update. For chemical specific parameters for the petroleum fractions, 
refer to Table 1 in Section 6.9. 

6.1 Groundwater Cleanup Levels for Petroleum Contaminants 

Previously referred to as E qua tion 15. 

Cleanup Level (mg/L) = Tl IQ x RfD
0 

x B\X/ x 1\ T x 365 d/yr 

IR x I ~ F x I ~D x A 

Parameter/Definition (units) Default 

T l IQ/target ha7.ard quotient ., 

(unitlcss) 
BW /body weight (kg) 70 
1\T/averaging time (yr) 30 
Rf0

0
/oral reference dose (mg/kg-d) Chemical-specific (Sec Table 1) 

El· / exposure frequency ( d/ yr) 350 
ED I cxposui·c duration (yr) 30 
IR/ ingestion rate QJ/d) 2 
A/absorption facto r 1 
r or non-carcinogens, averaging time is equal to exposure duratio n. 
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6.2 Residential Soil Cleanup Levels for Ingestion of Petroleum Fractions 

p rev1ous1y re erre to as E .quat10n 16 

Cleanup Level (mg/kg) = T I-IQ x BW x AT x 365 d/yr 
-6 

1/ RfD/ 10 kg/mg x E r x ED x IR 

Parameter/Definition (units) Default 

THQ/ target hazard quotient (unitless) 1 
BW / body weight Q<g) 15 
AT / averaging time (yr) a 

6 
RID/oral reference dose (mg/kg-d) Chemical-specific (Sec Table 1) 
EF / exposure frequency (d/yr) Arctic Zone = 200 d/yr 

Under 40 Inch Zone = 270 d/yr 
Over 40 Inch Zone = 330 d/yr 

ED /exposure duration (yr) 6 
IR/ soil ingestion rate (mg/ d) 200 
a 
For non-carcinogens, averaging time is equal to exposure duration. Cleanup levels arc calculated for 6-

year childhood exposure. 

6.3 Residential Soil Cleanup Levels for Direct Inhalation of Petroleum Fractions 

p rcv1ous 'Y re errc to as E .quat10n 17 
TI-IQ x AT x 365 d /yr 

Cleanup Level (mg/kg) = 
EF x ED x l (l / RfC) x (1/VF)] 

Parameter/Definition (units) 
TE-IQ/target hazard quo tient (uni tless) 
AT/ averaging time (yr) 
E F / exposure frequency ( d /yr) 

ED/ exposure duration (yr) 
REC/inhalation reference concentration (mg/m3

) 

VF / soil-to-air volatilization factor (m3 / kg) 

.t\DE C Contaminated Sites Program 
Procedures for Calculating Cleanup Levels 

Default 
1 
30 
Arctic Zone = 200 d/yr 
Under 40 Inch Zone = 270 d/yr 
Over 40 Inch Zone = 330 d/yr 
30 
Chemical-specific (See Table 1) 
Chemical-specific (See Equation 
18) 
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6.4 Derivation of the Vola tilization Factor 

Previously re ferred to as Equation 18 

V F (m3/ kg)= 
(2 x p" x D.1) 

where D.1 = [(8,I0/3 D ;I I'+ 8w1013Dw)/ n 2[ 

P1J«1 + 8w + 8,1 !' 
Parameter/ D efini tion (units) 
VF /volatilizatio n factor (m3 / kg) 
Q /C/inverse of th e mean cone. at the cen ter o f a 0.5 acre 
square source 
(g/m2-s per kg/m3

) 

T/ exposure interval (s) 

pb/ dry soil bull_< density (g/ cm3) 
p./ soil particle density (g/ cm3 

) 

n / total soil porosity 0-'j)Orc/l "°a) 

8,Jwater-filled soil porosity (L,.,cr/L,0;1) 
8a/ air-filled soil porosity (L.;r/Lroa) 
DJ diffusivity in air ( cm2 

/ s) 
H '/ dimensio nless H enry's law constan t 
w/average soil moisture content kg"'"'.Jkgro,J-dry 
D,Jdiffusivity in water (cm2/s) 
l«i/ soil-water par ti tion coefficient (cm3 

/ g) 
Koc/ o rganic carbon partition coefficient (cm3 

/ g) 
foe/organic carbon content o f soil (g/g) 

J\DEC Contaminated Sites P rogram 
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Defaul t 

t\ rctic Zone 

Under 40 Inch Zone 
Over 40 lnch Zone 
8.2 x 108 

1.5 

2.65 

0.43 or 1 - (P1>/ p,) 
0.1 5 or wpb 

= '!01.5958 

=90.80 
=82.72 

0.28 or n - wph 
Chemical-specific (Sec Table 1) 
Chemical-specific (Sec 'l'ablc 1) 
0.1 (10%) 
Chemical-specific (Sec Table 1) 
Koc x foe (o rganics) 
Chemical-speci fic (Sec Table 1) 
0.001 (0.1%) 
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6.5 Derivation of the Soil Saturation Limit 

Previously re ferred to as Equation 19. N ote: The Soil Saturation Limit will be used as an upper limit 
for petroleum for the Inhalatio n Pathway Calculations 

s 
Csa1 (mg/kg) = -- (Ki pi, + Sw + H'Sa) 

Pb 
Parameter/Definitio n (units) 
Cm/ soil saturation concentratio n (mg/kg) 
S/solubility in water (mg/L-water) 

pb/ dry soil bulk density (kg/L) 

psi soil particle density (kg/L) 
n / to tal soil porosity (Lporc/Lsoii) 

S,v/water-filled soil porosity (L1-a1cr/L,oi1) 

Sa/air-filled soil porosity (L,;r/L,0;1) 
I~/ soil-water partitio n coefficient (L/kg) 
I<oc/ soil organic carbo n/ water partitio n coefficient (L/kg) 
foe/ fraction o rganic carbon o f soil (g/ g) 
w / average soil moisture content kg"-a1cr/ kgsoil-<lry 
H' / Henry's law co nstant (uni tless) 

Default 

Chemical-specific (Sec Table 1) 
1.5 

2.65 

0.434 o r 1 - (Pb / Ps) 

0.15 or wpb 
0.284 o r n - wpb 
Koc X foe 
Chemical-specific ( cc Table 1) 
0.001 (0.1 %) 
0.1 (10%) 
Chemical-specific (Sec Table 1) 

6.6 Soil-Water Partitioning Equation for Migration to Groundwater for Petroleum 

Fractions 

Prev1o us1y referred to as E quat10n 20 

Soil cleanup level (mg/kg) = C .. {(l<oc f0 c) + ( (S,.. + S,H ') / Pb)} 

Parameter/Definitio n (uni ts) Default 
C"./target soil leachate concentratio n (mg/L) Groundwater Cleanup Level x (10 + 

I<oc/ soil organic carbo n/water partition coefficient (L/ kg) 
foe/ fraction organic car bon in soil (g/ g) 

pb/ dry soil bulk density (kg/L) 

p,/ soil particle density Q<g/L) 
n/ total soil porosity <Lrorc/Lsoa) 

S,jwater-fillcd soil porosity (L,-:11cr!L.ai1) 

Sa/air-filled soil porosity (L ,;r/Lsoil) 
w /average soil moisture content kg"-.1cr/ kg.oil-<1 ry 
H' / H enry's law constan t (unitless) 

A D EC Contaminated Sites Program 
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OF), 10 is attenuation factor 
Chemical-specific (See Table 1) 
0.001 (0.1%) 
1.5 

2.65 

0.434 o r (1 - P1>/ p,) 
0.3 (30%) o r wpb 
0.13 or n -wph 
0.2 (20%) 
Chemical Specific (See Table 1) 
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6.7 Derivation of Dilution Factor 

p t d rev10us1y re crre to as E .quation 21 
OF = 1 + ( K id / IL ) 

Parameter/Definition (units) Default 
DF/ dilution factor (unitless) ---

K/ aguifcr hydraulic conductivity (m/yr) 876 m/yr 
i/hydraulic gradient (m/ m) 0.002 m/ m 
d/ mixing zone dep th (m) (Sec r~qua tion 22 below) 
l/ infiltration rate (m/yr) Over 40 l nch Zone = 0.6 m/yr 

(calculated as 1/5 * (mean plus o ne standard deviation o f Under 40 Inch Zone 
=0.'13 m /yr 

yearly rainfall)) 
L/sourcc length parallel to groundwater flow (m) 32 m 
The standard default dilution factors used to determine the cleanup standards arc DI ;= 1.9 for the 
Over 40 Inch Zone; and OF = 3.3 fo r the Under 40 Inch Zone. 

6.8 Estimation of Mixing Zone Depth 

p rev1ous 1y re errec to as E .q uatlon 22 
d = (0.011 2L 2)05 + d, {1 - exp l(-Ll)/0<id,)I} 

Parameter/ Definition (units) Default 
d / mixing zone depth (m) ---
L/sourcc length parallel to groundwater flow (m) 32 m 
l / infil tration rate (m/yr) Over 40 l nch Zone =0.6 m/yr 

( calcula tcd as 1/ 5 * (mean plus o ne standard deviation of Under 40 Inch Zone 
= 0.13 m/yr 

yearly rainfall)) 
K/aquifcr hydraulic conductivity (m/yr) 876 m/yr 
i/ hydraulic gradient (m/ m) 0.002 
d,/aquifer thickness (m) 10 m 
The standard default mixing zone depths used to determine the cleanup standards arc: d = 10.0 for tl1c 
Over 40 Inch Zone; and d = 5.5 for the Under 40 Inch Zone. 
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6.9 Chem ical Specific Parameters 

Table 1- Chem ical Specific Pa ram e ters for Petroleum H ydrocarbon Fractions 
HEl\RY'S LAW CONST A1'-JT, 11' (unitlcss) 
aromatics log10 11 = l-0.23Jn2q + 1.7 
aliphatics Iog10 11 = 10.02][Eq + 1.6 
O RGAN IC CARBON PARTIT ION COEFFICIENT, Koc (ml/g) 
aromatics log10 Koc = 10.1 OJ IECJ + 2.3 
Aliphatics log10 Koc = I0.45JIE C] + 0.43 

Equi,·alent Oral 
Carbon Reference Reference 

I lydrocarbon Number Dose Concentration Diffusi,·ity Diffusi,·ity in 
Range (EQ (mg/kg/day) (mg/ml) 11' (unitlcss) Koc in J\ ir Water 

0.-CIO 
8 5 18.4 5.75 E+l 1.07 E+4 1 E- 1 I E-5 

J\liphatics 

0.-C'° 8 0.2 0.4 7.24 E-1 1.26 E+3 1 E- 1 I E-5 
Aromatics 
C1(}-C:?; 

14 0. 1 1 7.59 E+l 5.37 E+6 1 E-1 I E-5 
r\liphatics 
C1(}-C:?S 

14 0.04 0.2 3.02 E-2 5.0 1 E+3 1 E- 1 1 E-5 
1\romatics 
C:?S-C.16 

30.5 2 n/a r\liphatics 
C:?S-C.16 

30.5 0.03 n/a 4.86 E-6 2.24 E+S I E- 1 I E-5 
Aromatics 

"'Nore that no ,·alues arc recommended for the C:?S-CJG aliphatlc fractio n, as these compounds arc esscnaally 1mmob1lc 111 the enviro nment. 
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6.10 Total Gasoline, Diesel, and Residual Range Organics (GRO, ORO, and RRO) 
Versus Aromatic/ Aliphatic Fractions 

Table B2 soil cleanup levels fo r petroleum hydrocarbo ns (GRO, DRO, and RRO) arc based on 
Methods t\K '101, '102, and l03. The Table B2 G RO, ORO, and RRO levels were derived based on 
assumed de fault percentages of aro matic and al iphatic fractio ns within each carbon range. The Table 
B2 aliphatic/aromatic fractional clean up levels were transformed in to the GRO, DRO, and RRO 
levels by dividing the aromatic or aliphatic cleanup level by a corresponding aromatic o r aliphatic 
defau lt percentage. 

DEC elected the default compositions of G RO, ORO, and RRO shown in Table 2. 

T able 2: Petro leum Hydrocarbon Default Compositions 

CARBON PERCENT PE RCENT 
RANGE ALIPHATIC* AROMATIC* 

G RO-Cc. -C10 70 50 

D RO - C10 - C2s 80 40 

RRO - C2s - C36 90 30 

*No te - Because fuel constituents vary considerably, the default composition o f the percent alip hatic 
and percent aromatics was set at ·120% of the to ta l. 

For example, the C10-C25 ORO cleanup levels in Table B2 were calculated by dividing the 
correspond ing C l0-C25 aliphatic level by 0.80 and also dividing the corresponding C10-C25 
aromatic level by 0.40. The lo wes t result o f these two calculations became the method two C1 O-C25 
ORO cleanup level (fP I JCWG, "1997). 
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7 .0 Calculating Cleanup Levels under Method Three 

Table Bl Contaminants 
Alternative residential soil cleanup levels may be developed under method three (18 At\ C 75.340(c)) 
utilizing site-specific data for the soil migration to groundwater pathway. Site-specific parameters 
that may be modified for Table Bl compounds arc listed in Table 3. Equations for the Table Bl 
co ntaminants arc found in Sections 2.0 through 4.0. 

T able 3 - Site-Specific Parameters for Table Bl Compounds 
Parametcrs1 Definition (uni ts) Default Value 
foe Fractional organic carbon (g/g) 0.001 (1%) 

Pb dry soil bulk density (kg/L) 1.5 

Ow wa tcr- fillcd soi I porosity (J_,.,.,ucr/ I_,,0;1) 0.15 

Ps Soil particle density Q<g/L) 2.65 

K J\quifer hydraulic conductivity (m/ycar) 876 
L Source length parallel to ground water fl ow (m) 32 
da Aquifer thickness (m) 10 
I HydrauJjc gradien t (m/ m) 0.002 
I Infiltration rate (m/yr) 0.13 
f\F Attenuation factor (unitlcss) 4 

Table B2 Petroleum fi'ractions 
Alternative residential soil cleanup levels may be developed under method three (18 J\AC 75.340(e)) 
utilizing itc-specific data for the soil migration to groundwater patlnvay. Site-speci fic parameters 
that may be modified for Table B2 petroleum fractions are listed in Table 4. Equations for the 
petroleum fractions arc in Section 6.0. 

Table 4 - Site-Specific Pa rameters for P etroleum Fraction E quations 
Paramctcrs1 De finition (units) 

foe Fractional organic carbon (g/ g) 

Pb dry soil bulk density (kg/L) 

n total soil porosity CLrorc/Lsoi1) 

Ow wa tcr- fi.Ucd soil porosity (L, .. 1cr/ L'°;1) 
ea air- filled soil porosity (L.;r/L,0;1) 
\\/ average so i1 moisture content kgwoirr/ kgso;1-dry 
K 1\quifer hydraulic conductiv ity (n1/yr) 
1 H ydraulic grad ient (m/m) 
cl Mixing zone dcptl1 (m) 
I Infiltration rate (m/yr) 

L Source length parallel to groundwater flow (m) 
cl, Aquifer thickness (m) 

ADEC Contaminated Sites Program 
Procedures for Calculating Cleanup Levels 

Default Value 
0.001 (1 %) 
1.5 

0.434 or (1 - Pb/ Ps) 
0. 15 or wpb 

0.284 or n - wpb 

0.1 (I 0%) 

876 m/yr 

0.002 m/m 

See Mixing Zone Depth Equation 22 

>40 inch zone =0.6111/yr 
<40 inch zone = 0. 13 m/yr 
32 m 

IOm 

Page I 39 
September 15, 2016 



" \ 

For either Table Bl or B2 contaminants, if a site-specific dry soil bulk density will be used, then the 
total porosity, air-filled porosity, and water-filled porosity must be calculated using the appropriate 
equation the respective contaminant. Note that the air-filled soil porosity is the portion of the total 
porosity of soil containing air. This value is calculated by subtracting the water-filled porosity from 
the total soil porosity. If a site-specific total soil porosity or water-filled soil porosity is determined 
for a site, then the air-filled soil porosity should be reviewed to ensure that the sum of the air-filled 
and water-filled soil porosities equals the total soil porosity. 

A standard default mixing zone depth has been adopted by the department for application to Table 
Bl contaminants. This value cannot be modified. However, for Table B2 petroleum fractions, this 
value can be modified using site-specific information (see Table 4). 

Commercial/Industrial Land Use Scenario 
Alternative soil cleanup levels may also be proposed for commercial/industrial exposure scenarios 
under method three. However, sites where a commercial/industrial exposure scenario is proposed 
requires an institutional control to ensure that the land use remains commercial industrial in 
perpetuity, unless a future cleanup action is performed that brings the site into compliance with a 
residential exposure scenario. Values for parameters that are applied for this scenario are shown in 
Table 5. 

Table 5- Commercial/Industrial Exposure Parameters 
Parameters Definition (units) Value 
AT averaging time for carcinogens (years) 70 (unchanged from residential) 
AT averaging time for non-carcinogens (years) 25 
BW body weight (kg) 80 
ED exposure duration (years) 25 
EF exposure frequency (days/years) 250 (under 40 inch and over 40 inch zones) 

200 (arctic zone) 
IR soil soil ingestion rate (mg/ day) 100 (outdoor worker) 

50 (indoor worker) 
SA Surface Area 3527 cm2 

AF Adherence Factors 0.12 mg/cm2 

For additional guidance on the equations for and calculation of commercial/industrial cleanup 
levels, reference the EPA Supplemental Guidance for Developing Soil Screening Levels for 
Superfund Sites (U.S. EPA. 2002). 
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Appendix A- Toxicity a nd Chemica l Specific Parame ters for Non-Petroleum Orga nic and Inorganic Contaminants 

Definition 
GIABS F~c1io11 of co1l l:tmina1lt absorbed i11 ~stroin1cs1 in al tr.let {u11illess) No1e: if 1hc G l.\BS is >50' 1. thcn it is k l 10 IOO'e for 1he c::ilcul:ition of dcmul 1o:oiici1" v:ilucs . 

Fr:aclion o f contJ1miman1 absorbed dcmulh• from soil (unitlcu) 

RIM Rclati,-c bioa,~ilahili1 · fact or 
ln(.>cst ion S F Chrouic Or.ii Sl()J)c r::u:: tor (m1.!,/ l.:1,!-dS1\') · I 
!UR C hronic lnlubt1on U11i1 lfok (u~/mJ) . f 

RID C h ronic Or.a l Rc ferc1lCC Dose (m(!/ kt:-ili\•l 
Chronic lnhab.hon Rcfcn:ncc Conccnl r..3tion CmWmJ) 

D. Diffusi,-ity in air fcm:?/ hourl 
D~ Diffusivlt\' in water (cm2/ hour) 

W:111cr Soluhilit · Limit fom/ Ll 
Soil-water m rtition coeff»<:ic-111 (L/ kPl lKOC" foe) 
Soil orwnic cubon/ watcr puti1ion cocfficic1H (L/ kci} 

Ii' 
i\IW ~lolcc:ubr \'i:'ci(!hl fo/ mo l) 

FA Sntcmic11:U,· 1t\"11b hlc f l'.lction 

Dcmul pc::mm11l1ili1 · codticicn1 in w21c r (cm/ hou r} 

~ IP i\1chi11e: Poi111 rel 
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Table 6 ChC"mical T oxiciry Par.unC"lctll 

l11i;:c:1uion SF Inhala tion Unit ICitik Chronic Rru Chronic Rte 
CAS Numbc:r1 Compound (:IAllS AllS ltllA fi ef' Itel' ll cf' ltd 

!rns/ki::i davr' ~1s;/m~ 1 !mg/~da"'l (mg/m'.) 
83-32-9 Attn-aph1hc:nc O. IJ 0.06 1 
208-96-8 .\ccoaphlh)knc:' 01J 0.03 s 
67-64-1 Acetone: 0.9 1 J0.380981595092 A 
309.00·2 .-\&drin 17 O!J0.19 0.00003 
7790-98-9 .\mmomum Pctthlo,..1c: o.o<xn 
120·12-7 . \n1hr:1crnr I 0.13 O.J 
744-0-~ .-\ntimony (mc1.11IM:) 0.15 O.OOOI 
7440-38-2 . \ncnic, lnorg;111 ic I O.oJ 06 1.5 O.l~)lJ O.OOOJ 0.000015 c 
744-0-39.J Barium o.rn I 0.2 0.0005 H 
56.5;.J Iknz(:1) :m1h r.1cc1u~> 0.1) 0.73 s OOO(H I c 
100-52-7 Bcnuhkhyde 000.. p 0.1 
71-43-2 JkllZC' llC' 0055 7.8 x 10• I 0.()1).1 O.OJ 
50-32-8 Bcnio (-ijpyrcnc 0.13 7.J 0.0011 c 
205-99·2 tknzo{b) fluor.inthc:nc1 0.13 0.73 0.00011 c 
191-24-2 Bcnzofg.h,ijpctyl<nc' 0.13 0.03 
20M8-9 lkn2ol}:Jtluon1uhe11C"' O.IJ 0073 O.O<IO ll c 
65-85-4 Bcnzchc: A<KI 0.1 
100·51-6 Bcnz:yl .\kohol I 0.1 0.1 I' 
744-0-41-7 Bc-ryDium and compounds 0.007 0.0024 I 0.002 1 0.00002 
111-44-4 BlJ(2<hlorocth) l,1C1hc:r I.I O.OO'lJJ I 
117-81-7 llis(2-c1hylhuyQph1h1b1c 0.1 0.014 2.4 x 10• c 0.02 

108-86·1 Bromobcn1cnc: O.OOll 0.06 
75-27-4 Bromodic:hloromc:tlallc: 0.062 0.000037 c 0.62 
75-25-2 Bromofuml 110079 I.I x I01 0.0::? 
74-83-9 Bromomc:thitnc: 0.0014 0.005 
106-99-4 Bu1.u.lic:nc, l ,J. H c OOIW>)J 0.002 
71-36-3 Buuinol,N· 0.1 I 
85-68-7 Bu1yl lkn2y l Pl11h1tuc 0.1 0.0019 p O.:? I 
104·51-8 Butylbcru:C"nc:, n· 0.05 p 

IJS.98-8 Bul) lbC"nzcnc.S<'C· 0.1 x 
98--06-4 Butylbtnl C'OC'1 IC'rt- 0.1 x 
7440-43-9 Cadmium (Diet) 0025 01'<)1 IJ( ll)IR 0001 I.Ox 10' ·' 744-0-43-9 Cadmium ~'•tel) 0.0018 0.0005 I.Os 10' .\ 
7;.15~ C:ubon Diiulftdc 0.1 0.7 I 
56-2J-5 C."'°'1 Tc1mhlonde o.rn 6.0 .10• 1 0.()1).1 0.1 I 
12789-03-6 Chlonl.anc 0.04 O.JS OOOOI I 0.0005 0.0007 
l•J.50-0 Chlordcconc (Kcponc) 0.1 10 0.()1).16 c 0.0003 
106-47-8 Chloro.uulmc, I""' 0.1 O.':? p Q()l)l 

108-90-7 Chlorol>C"nunc 0.02 0.05 p 

67-66-3 Chloroform 0.031 c 2Jx IO' O.QI 0 097652351738'.?-I .\ 

74-87-3 CbJoromc1h•nc 0.09 
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lnJ:c..8tion SF Inhalation Unit ltisk Chronic nm Chronic nee 
CAS Number' Compound G l/\ llS /\OS Rll/\ ltd' lid' Rd' Ref 

!mi:;/5 dar)"' ~1g/m~~J' {mg/ kg Jar} {mg/ m:j 
~11.sg..1 Chk>roo:.1phthaknc, I.kt.a· O.ll 0.08 
95-57-8 Chlorophcno~ 2- I 0.005 
16065-11.l-1 Chromium llJ), l1uolubk S:1hi 0.013 15 
18541l-29-9 Chromium 1VT) 0.025 05 J 0.08-l I 0.003 ()_())()I 
21S.O VJ Chrys.cnc1 O.ll 0.0073 s 0.000011 c 
74~·50-8 ~· 0.().1 II 
108-39-4 Crnol.m· 0.1 0.05 I 06 c 
95-48-7 C'"°~°" 0.1 o.os I 06 c 
10644-.i c .... ~r- 0.1 0.1 .\ 06 c 
98-82-8 Cumcnc 0.1 I 0< I 
57-12-5 C)'>nKk (CS-)' O.()(YlG I 0 .0-08 s 
110-82.-7 Cyclohc:u.OC' 
72-54-8 DDD 0.1 02 1 0.000069 c 
72-55-9 DDE,p,p' · ()..}; 0.000097 c 
S0-29-l l)DT 0.03 ()..}; 0.000097 I 0.0005 
53-70-J Dibcnz(1,hJan1hr.1cenc' 013 7.3 0.0012 c 
132-64-9 l)ibcnzofur..1 n 0.03 O.!lOI x 
124-18-1 Oibromochloromc1hanc 0.084 0.02 I 
106-93-4 Dihr0moc1hanc, 1,2· 0.0006 0.()()<) I 0.C()<) I 
74-95-3 Dibromomcth:111e (Methylene Bromitle) 0.C<H x 
H.1-74-2 Dibu1yl Ph1hal.&1e 0.1 0.1 
95-50-1 Oichlorob<"nzcnc, 1,2· 0.09 02 H 
541-7.1-1 Dichlorobcnunc, l,J.• 0.()9 0 2 s 
106-46-7 l);chlorobcni:cnc, 114· (),()OS.I c 0.000011 c 0.07 I\ 08 I 
91-94-1 DichloroL<-n1Klioc, J1J'· 0.1 0.45 0.00034 c 
75-71-8 DichlorodiOuoromcth1nc 0.2 01 x 
75-34-3 Dichloroc1hJoc, 1,1 · 0.0057 c 1.6 x 10• c 0.1 I' 
107~-2 D~Moroe1lunt, 1,2· 0.091 0.000026 0.006 x 0.C'17 p 
75-35-4 l);cl,lorocthyl<n<, 1,1- 0.(15 I 02 I 
156-59-2 Dchloroethrknc, 1,.2-cis- 0.002 I 
156-G0-5 Dic.hloroethyknc·. 1;i.1ran,.. 002 I 
120-83-2 JJ;chlorophmo~ 2,4- 0.1 O.OOJ 
94-75-7 Dic.hk>rorhcnoxy .\~lie .\ cid., z..a. 0.05 001 
78-87-5 Dic..hk>roprop~nc:, 1,.2· 0036 c I.Ox 10 • c 0.09 " 0.(~ 

542-75-G l);chloropropcnc. 1,J- 0.1 I 4 .0 x 10 • 0.03 I o.'Y.> 
60-57-1 JJ;cklm. 0.1 16 I 0.0046 0.00005 I 
84-66-2 Oic-1hyl Ptulubtc 0.1 0.8 I 
105-67-9 Duncthylp'><no~ 2,•· 0. 1 0.02 I 
131-11-J DUn.1hylph1h.Lo1< 0 1 0.8 s 
528-29-0 Dm11tobcnzcne, 1,.2· 0.1 0.0001 p 
99-65-0 Dini1rohcnzcnc, 1,.3· 0.1 OJKJQI I 
100-25-4 Dini1robcru:cnc, 1,4. 0.1 0.0001 p 
.11-21!-5 Dini1tophrnol, 2,4· 0.1 O.oo:? I 
121-14-2 Dini1ro1olucnc ? .f . 0.102 0_11 c 0.000089 c 0.002 
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lngcscion SF lnlmfo1ion Unic Risk Chronic HID Chronic llfC 
CAS Number' Compound GIAllS AllS HUA Hd' Hcl" Re(- Her 

/k ·· J:w 1 
1 / m ' 

606-211-2 D in1t ro10 oc, 2,6- 0.0?9 1.5 
35572-78-2 Dinitrotoh.iCM, 2-• .\mino-4,6-u 0.006 
19406-51-0 Dini1to1olucnc:, .. .. \mino-2.6-0 0.009 0.002 
123-91-1 DK>nnc, 1,4· 0.1 Sx 10• 0.03 0.03 
122-.l'J-4 Djphcoyhmi1lc 0.1 0.025 
115-29-7 E.ndosulfan 0.006 
72-211-8 Endrin 01 0.0003 
75-00-J Ethyl Chlorid< 10 I 
100-41-4 E1hylbc1llcnc 0.011 c 25x 10 • c 0.1 I I 
107-21-1 Ethyknc: Glycol 0.1 2 O.• c 
lll6-l-l-O Ruor.mlhcnc O IJ 0 ().1 I 
86-7.}.7 Auottnc O.IJ O.<>i I 
50-00-0 FomulJch,dc 0()» )()13 0.2 I 0.009825766871 16 .\ 
76-44-8 Hcpu.c.hlor 45 O.OOIJ 0.0005 I 
102-1·57-J I lcpuchlor Epo'"1dc 9.1 0!10:?6 0 000013 I 
118-74-1 Hc.uch1orobcntmc 1.6 0.000l6 0.0008 I 
87-68-J f lcnchlot0hu1ad~1lc 0078 OJJ(J00.22 0 .001 p 
319-8-1~ Hcxachloroqclohu•nc, .Alpha· 0.1 6.3 0.0018 I 0.008 A 
319-85-7 J lc:x:o1chlorocyc:lobcx:..1'1C, Bela· 0.1 1.8 I 0.0005.1 I 
58-89-9 Hcxachlof'O(rc-lohcx••'IC, Ganun•· (Llndanc) Ol>l I.I c 0.00031 c 0.0003 
n-41-4 I Jcuchloroc)'dopent:idicnr 0.006 O.CXl02 
67-72-1 Hcuchloroc1h11nc 0.(}l 0.000011 c 0.0007 0.0.l 
121-82-4 Jknh,-dt0· l ,.l15.1 rinitro· l ,J~·t.Uzinc (ROX) O.o15 0.11 0.003 
110-54-3 Hcunc, N· 0.7 I 
591-78-6 J lcnno11c, 2· 0.005 0.03 I 
302-01-2 Hrdr.uinc 0.0049 I 0.00003 p 

19l-.llJ-5 lndcno(l .1_.l..cdJpyrt"1kJ 0 1J O.iJ 5 O.t•){)l l c 
78-59-1 bophoronc 0.1 0.00095 I 0.2 c 
67-0-0 boprop.mol p 0.2 p 

7439-92-1 Lnd tnd Compounds1 I 
7487-94-7 ;\krcuric Chlondc' om 0 0003 I 000')3 
7439-97~ ~lcrcury (dcffi('nt1I) I 0.00016 c 0.0003 
67-56-1 ~kthttml I :?() 

72-43-5 l\fc1hox,-c.hlot 0.1 0.005 
78-?3-3 Mclh)•I E1hyl t\:ctone (2 ·Hut2n0 1'1C) 0.6 
108-10-1 Methyl bobutyl Kc1onc (4·mc1hyl·2·pcnt.111onc) 
22967-92~ .Mclh)l .\ lcscury 00001 
1634-04-4 )fcthyl «n-a.irt Ed•<• (~ITBE) 0.0018 c 2.6x 10· c 3 
7i-09·2 )fc1hyk1k CMotidr Oro:? I Ix 10 ' I OOlG 0 6 
90-12-0 )fcthylmphdulmc, I· O.IJ 0.029 p 0.o7 A 
91-57~ )lc1hyln:irh1lulcnc, :?· ou ( ' (().& I 
91-211-3 Naphth.1 lmc O.IJ O.OOOOJ.I c 0-02 I O.OOJ 
74-111-02-0 :-.=ickcl Sotuhlr Salu 0 04 0 (<)()26 c ('.0:! O()(J<\l? ,\ 

98-95-3 Nitrobcntrnc I 0.000(}l 0.002 0.00!> I 
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Sulforw . .+e. 

lngc1tion SF l nhal:uio n Un it Hisk Chron ic nm Chronic IUC 
CAS Number' Compound GIAllS M IS RU/\ Ref Ref Hcf Hcf 

m •/k:. day 4 / m ·• 
55~.l-O Nii roglyc«in 0.1 0.017 p 
556-88-7 Nitroguamdinc 0.1 
62-75-9 ).;'i1roso<lin\clhl l.1minc, :-..;i. 51 0.0J.I I Bx 10• 0.0IJOO.l x 
621-64-7 Ni1roso.di-N-Propybminc, N - 0.1 7 0.002 c 
86-JO-G Ni1rosod;pht"nyl2minc, S"- 01 0.0049 :?.6 x 10• c 
99.08-1 ~i1r01olurnc, m- 0.1 0.0001 x 
88-72-2 Si1r01olucnc, O· OZ? I' 0.000') p 
99-99.0 Nitro1~,f>"" 0.1 0.016 p 0.00-I p 
2691-41.0 Oc111hydro- 1,J,5,7- tctt:.1nitro-l ,J,5,7-tc1t:1zocine (J 1)1~1 0.00<> 0.05 I 
117-84.0 Oc1yl Phth•l11c, dt-N- 0.1 O.DI p 
87-86-5 J>.::n12chlorophcnol 0.25 0.4 I 5.1 x10• c 0.005 I 
78-11-5 Pe-ntsc thrito1 t I nitrstc (PE:11'~ 0.1 0.001 x 0.002 p 
1763·23·1 rtluorooc11111e (PFOS)" 0.1 0.00002 IV 
JJS-G7-1 PcrfluorooctanoM: Acid (PFOA) 11 0.1 O.Q7 IV 0.00002 w 
85-01-8 J>hc1u n1hrc11e 1 0.IJ O.OJ s 
108-95-2 Phc1lol 0.1 0.3 I 0.2 c 
7723-14-0 PhO!phonJS, \l;' hi1e 0.00002 
IJJ6.J6-3 Po~·chtorinatetl Uirhcnyls11 

0.1~ 2 0.000571-t28.:"\7J42 
IOJ-GS-1 Propyl benzene 0.1 x x 
129.00.0 Pyrcnc 0.13 0.0J 
7782-49-2 Sek-nium 0.005 002 c 
7440-22-4 Siker 0.005 
100-42-5 Styrene 0.2 I 
1746.01-G TCDO, 2.J,7,8·" O.OJ IJOOOO c 38 c 1x 10 10 4 x 10• c 
6J0-20-6 TctracMoroc1h;111c, 1,1, 1;2- 0.026 7A x to"' I O.OJ 
79-34-5 Tc1rachlorocthanc, 1, t ,2.2· 0.2 0.000058 c 0.02 
127-ISA Tt1r:1chlorcx1_h,·knc 0.0021 2.6 x 10· 0.006 I 0().1 
47945-8 Tc1ryl ( fMi1roPhenylmc1hyJni1caminc) 0.00065 0.002 p 
7440-:ZS.O Thallium (SoJubk ~h') b l O) x 
108-88.J Tokinle 0.08 I 
8001-35-2 To:uphc1lC" 0.1 I.I 0.00032 
76-IJ-I Trichloro--t;i;l-1rilluoroc1hanc, 1,l;l- JO I JO H 
87-Gl-G Trichlorobcn1c:nc:-. 1,2,l· 0.0008 x 
l:W-82-1 Trichlorobcnzcne, 1,2.-4- 0.029 p O.QI I 0.•)02 p 
71 -55-G Trichlorocth•nc, 1,1, 1- 5 I 
79.0Q.5 TrichlorocthSJ1c1 1,1,2· 0.057 0.000016 0.00-I O.t002 x 
79.01-G Trichlorot:thrlcnc O.Q.16 -U :cl~ 0.0005 O.•X>:! 
75-69-4 TrichloroOu~~1h2nc O.J I 
95-95-1 Trichlorophcool, 2,4,S.. 0.1 I 
88-06-2 1'richlorophcnol, 2,4,6- 0.011 3.1 x 10 .. 0.001 p 
93-76-5 TrichlorophcnoxJ"Cc=tic Acid, 2,4,5- o.oi I 
93-72-1 1'richlorophcnoxypr0piontc acid, -2,4,5 0.008 
96-18-4 Trichlor0prop;m c, 1,2,J- JO 0.001 0.(003 I 
95-GJ-6 T rimcth?Ibc:OU:nc, I .2."· Q.>)07 p 

.\DEC Con1:uni1111 tcd Site' Ptognlm l'•g< ,., 
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lng,«cion SF I nhal1l1io11 Un ic llisk Ch ro nic nnl Chronic IUC 
CASNumbd Compound GIAIJS AllS HUA Itel' Her llcf' nrr 

m•/ Jav 1 t•/m ·• m ,/k-• J~y m•/ m 
1011-674! TMICl ) Utnt, 1.J,5- 001 x 
688-73-J Tri-n--butyhi:n 0.0003 A 
99-l>-1 Tnml~nzc:nr, 1,3,> 0019 (l(t} I 
118-96-7 Tnni1ro10Ncnc:, 2,~,t>- I O.OJ2 O.Ol 0.0005 I 
7H0-62-2 \"anadmm t nd Compouod-5 0.026 OOOS(\.I x 0.()'l()I ·' 108-05-4 Vinyl Acclalt' I H 0.2 I 
75-01-1 Vinyl Chlo nlk 0.72 -IA ic 10• OIJOJ I 0.1 
1330-20-7 Xylcnn 0.2 I 0.1 
7440-66-6 Zinc ind Com nds O.J I 

: Reference soun:c ford;au, I= l1\lcgr-.11cd Ri-5k l nfonn.ilion Sptcm: P= Prt,,-i,K>tul Pccr RC'\ic'ltl·cd T o'l:ie11y \ ' 2luc"; _\= .\gc-ncy for Toxic Suh,.t,1ncc-s ind Oist;ak Rcgis1ry·; C= C11!1 fon1u b\\"HOllmrn u l Pro1cc11on .\ gcncy (EP.\) ; 
X=.\ppcndi'C Pro,{!ional l~c:r Rc:\•c•·cd Tm:M:ity \'aluc:1. Scrttn, I l=EP.\', I fri.hh Efic:c u \sKsimcnl Somnu ry Tabln;J=~ew Jcncy; S=SorrogJtc Compound; \1:'= EP.\ OfftCt' o(\'\ 111c: r 

'fl) renc is a 1oxici1r surrog111c for acc11.1ph1hylcne~ lx112o(g.h,i)perylcnr , 11ml phrn1n1hn::nc 

• 1,2-d9chlorobcnunc is a toxicity 'urros,-...1e for 1,J.-dichlorobc:nzcnc 

1• Toxic.i1y is ginn 111 EP. \ 's lln hh Effc-cu Suppon Documc1u for f~tOuoroocunc Sulfoouc PFO S) 24tlG 

11 ToxM:il)' i1 gil~n in EP.\ '" I fc;ahli Effcct·s Support Doc:umc:111 for PuOuorooc1.i1noK: ,\ cid (PH).\ ) :?Ol6 

u 11w: dc:rnup ~·din 18 .\.\ C 7>.J.a l(c) l 'ablc Bl is for :?.3,7,8-Tc1ncMororJ1bc:nzo-p·D1o•un (TCDD) only; all cbnup ~·cb for po~-chlonn~1cJ d1bcnzo-p-dio:rin and pol)chlon1u1cd d1bw1ofut:1n COl1E,.'t"Mn mwt be: Jc.1cnnincd 
on .a si1c-spccifte: hui_, 

n 1hc IRJS or.al RfD for 2,..&-011111ro1ofucnc: is U-5Cd u 2 surrug.alr for 2-.\mUm-&,6-Dinitrotolucnc: and ~-.\nnoo-:?.6-Dim1 rocolucnc. 

1'For unrn1ric1cd bnd u~.1hc- cbnup lc'd for po~-chlorin.11cd bfphc:-11)IS PC&) j, 1 mg/1.~ 

.\DEC Crnuamin:11c,I Si1c' Pn~r-.1m 

Pmc~ure' forWlcub1i11g Clr;.1 1111r1 J..e,·cb 
P.1!-,>c I ..&8 
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T~blc 7 O'l:anic :ind l notJ:-=inic Chemical Spt!cific l'ar'.1me1er!li 

t:AS voe D. D. Solubilicy K.o K.. II' MW FA Kp 
Mchjng 

Compound 
Point 

Number-' (cm'/•) (cm'/.) (m~/L) (cm'/~ (cm'/~) (unitlen) ~/mol) (cm / h) 
!.'.:9 

8J-J2-9 Accn•phthc-nc y., 0.o;c614J 8.JJx 10' J.9 s.m ;m 0.00752:!48569092 154.21 0.08S 93.4 
208-96-3 .\CC'1Uphthyknc y .. O.OH 9596 6.9822 x 10• 161 5.007 5027 O.OOl661l67(}t8242 1522 0.0911 92.5 
67-64-1 • .\~lone y .. 0.1059:!15 0.0000115 1000000 0.00'-36-1 2.364 0.00i<J0907604?S 511081 0.000512 -98.J 
J09-00-2 .\1dM y., 0.02281 16 S..141Y.?x 10• 0.017 8211'.? 8~ 0.00179885527J91 .J(,1.9:! 2-10 
7790-98-9 No 245000 0 117.49 0.001 
120-12·7 .\n1hr.1ctoc y .. OOJ897J2 7.S52J lt 10• 00.fJ4 16.J6 16360 0.002:!7J098937('1 178.2-' 0.1-12 215 
7440-36-0 t\ntimonr (mr:b.llic) No 45 124 .77 0.001 630.618 
7440.38-2 .\11Cnic, liW>rg.1nic =--:o 29 77.946 0001 :?70 
7440-J9.J Barium No 41 139.J6 0.001 1ZI 
56-55-J lkn2 (:1J:11uhr:1cct~ Yes 0.0261138 6.7 .. ?S x 10• 0('194 176.9 176900 0.00(}t9059689288 :?28..J 84 

100-52-7 1i.n .. 1dchf<l< y., 0.074J9J 9.-16-"7 x 10• 6950 0.01 109 11.09 0.00109157808667 10613 0.00383 -26 
71-4J-2 Jk117C'OC Yes 0.089534 O.OOOOIOJ 1790 O. MS8 145.8 0.22690106295993 78.11 5 O.ol-'9 5.5 
50.JZ-8 Ucn:zo(a}pyrcnc No 0.0475831 5.5597. 10• 0.00162 587.4 587400 O.OOOOl 868JS65 ?52.32 176.5 
20.VJ9·2 llcnzo(hJOuora111henc No 0.(}t758.ll s.sscn x 10• 0.0015 599.4 599400 0.00002686017988 252.J:? I 168 
191-24-2 llcnzoig,h,ijpcryk nc No 0.0447842 S.'2327 x 10• 0.00026 1951 1951000 0.000013532:!9762 276.34 0.7 278 
207-08-9 Bcoxo(kjlluor.11uhcnc No 0.1).175831 5.5597 x 10• 0.0008 587.4 587400 0.00002387571545 252.J::! 0.9 217 
65-11.5-0 lknzoicAcid No 0.0701939 9.7868 x 10• .1400 0.0006 0.6 1.5576451349141 x 10• 122.1::! I 0.0051>5 122.4 
I00-51-6 Ucnlyl .\lcohol ~(I 0.07.11 186 9.J665 x 10• 4:?'>00 0.02146 21.46 O.OOOOl.l777:i9607 1(18. H 0.002()<) -1 5.2 
7440-41-7 BcryDium and compotrnd.s No 790 11028 0.001 986 
111-44-4 Bi)(:?-chlorot:•h)l}c: lhcr Yes 0.0567192 8.707. 10' 17200 0.032:!1 J::!.21 0.00069501226492 143.01 I 0.00178 ·51.9 
117-81-7 BU(2-<thylhuyl_ph1lub1c No 0.0173403 -1.1 807 x io• 0.27 119.6 119600 0.000011038-13008 390.57 0.8 .55 
IOIW16-1 Urotnobnizcnc Yo 0.0537132 9.JOl').4 'C HJ• 446 0.2339 2JJ.9 0.10098119378577 157.01 I 0.02 .J0.6 
75-27-1 Bromodichloromcth.a.nc y., 0.0562629 0.0000107 3032 O.OJl ll2 31.112 0.086672117743?5 16J8J (1_00402 .57 
75.25.2 Uromoform Yo O.OJ51J:?-4 0.0<•!0104 J I()) 0.03182 Jl.82 0.0'2187:? .... U8078"' ?S2.7J O.OC,-,-35 8 
74-IU-9 Bromometlunc- y., 0.1004976 0.0000135 15200 0.0132:! 13..22 O.J0008176614181 94.939 0.00284 -93.7 
106-99-0 IJuudtrne', I,.}. y .. O. IOOJ418 0.1'-0'!103 7J5 00396 39.6 3.IY1899427636953 54092 1).0164 -108.9 
71.J6.J O..ttool, l'· Yes 0.0900.JB7 0.0000101 6J2l10 0.003471 J.471 0.000J6017918552 7.1.12.a I 0.00?.J I -89.8 
85-68-7 lkuyl fkn1yl Phth.aluc =--:o 0.0208319 517JJ<c w-• 269 7 155 7J55 O.f'll"05151:?67.l75 J l :?J7 0.9 !l.0335 -35 
HJ.4-.11 -8 Bu1ylbcnunt, n- Yes 0.0527732 7.JJJ.) J 10• II g 1.4112 14112 0 6500408&J0744 134.22 -Kl.9 
IJ5··98-ll Bo1)lbcn1rnc. KC- y .. 0.05Zi928 7.JJ71 x 10• 176 IJ31 1331 0.71954210956663 l~.22 -827 
98-06-6 Burylbcntcnc, tc-rt· Yn 0.0529525 7.J662> 10' 29.S 1.001 1001 0.539656511217498 1~.22 0.149 ·57.8 
7440-43-9 Cadmium =--:o 75 ll?A 0.001 J::! I 
75-15-0 Carbon Ortulf.dc: Yes 0.106437J O.OOOOIJ 2160 0.02173 21.73 0.58871627146361 76 IJ9 I 0.0114 ·l 11.5 
56.23.5 Carhon Tc1m:hloridc Ye' 0.0571435 9.78•9. 10 • 793 001389 4J.89 1.1283ns5J63859 153 82 I •J.0163 ·23 
12789-03-6 Chlo..Iaoc Yo 0.021493 5 . .i.ITix 10• 0.056 67.54 67540 0.00198691741618 409.78 0.7 0.107 132.97 
14.1-50-0 Chlon.kconc (1'.cpo•lC') Nu 0.019647 .a.9081 x HJ' 2.7 17.5 17500 2.199509-1031071 x io• -1!>0.64 0.8 0.0109 JSO 
106-17-S Chloro1nili.nc, p~ No 0.0703847 0.000010) .1900 0. 1127 112.7 O.OOOOl7424366J I 127.57 0.00496 72.5 
IOll-90-7 Chlorohcnzc:-nc Yes 0.0721.106 9.4765 x 10• 498 0.23)9 233.9 0.127146.lGH06J7 11:!.SG 0.0282 -15.2 
67-66-3 Chloroform Yes 0.0769197 0.0000109 7950 0.03182 31.82 O.ISOOI088J0744 119.JR 0.0068J -63.6 
74.87.J ChloronlC1h11lC Yrs 0.12.l%51 0.0000136 5.120 O.O l .l2:?: 13.22 0.3605887 1627 l·IG 50.488 0.00328 -97.7 
91-.18-7 Chlororuie;h1halenc, Beta· Yes 0.0446914 7.7301 • 10' 11.7 2.478 2-'78 0.01308?58J8103 162.62 0.07•9 61 

. \DEC Con1.amin:.1ml st1" Prognm p, gc I 49 
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CAS voe u .. I). Solubiliry K. K.. II' MW FA Kp 
Md1in~ 

Compound 
Point 

Numb.er' (cm2/s) (cm 1
/ •) (mg/I.) (cm'/r!.) (cm'/g) (unillcli<i) (ll/mol) (cm/h) 

C'.9 
95.57.g ChlC><Ophn>o~ 2· Yos 0.('661175 9 .a1a.a x w' ll JOO OJ88 .l88 0.(11()().15789f\-UJ36 128.56 0.00799 9.8 
16-065.al- I Chromium(llJ), lmolublc Salts Xo 1800000 S2 0.001 
11!340·2'l·9 Chronuum(\'I) :\o 16?0m0 19 52 0002 
218,.01-9 ChoyK<>< No 0.0261 IJa 6.7495 x 10• 0.002 1805 180500 0.00021Jal847914 228J 2582 
7440-50-8 Copper ~o 35 63.546 0.001 1084.62 
108-39-4 C...o~m- No 0.0728121 9.3232 x IO• 22700 0..l()l)l J00.4 0.00003499591169 108.14 o.ocnn 11.8 
95-48-7 c~sol, o- No 0072835 9 .. ) 168'( 10• 25900 0.3065 306.5 0.00004?05%87.?8 108. lol 0.00766 :?9.8 
106-4-4-S c .. so~p· No 0.07".J938 9.2J97 x 10• 21SOO 0..l()l)l J00..1 0.0000!08830744 108.14 O.OCf/54 3S5 
98-82-8 Cumcnc Yu 0.060.J0.11 7.8566 x 10• 61 J 0.6978 697.8 0.47015535568274 120.2 0.0897 -96 
S7-12-S c,..nKk (C.'1 -) Yes 02109549 0.00002-l6 95400 9.9 0.00415 26.018 0.001 
110-82.7 C)·c:Johc-x.mc Yes 0.079972? 9 I077. 10• 55 0. 1-158 t.t5.8 6.13246116107931 84.163 I 0.102 6.6 
72 • .14.g DOD No O.t>l06077 .a , .... , J: 10• 0.09 117.S 117500 0.00026982829108 320.0S 0.8 0.251 109.5 
n .,;,;.9 DDE, p,p". , .. , O.<Y.!29959 585?2x l O• 0.04 1175 117500 0.00170073589533 31803 0.8 8? 
50-29-J DD,. No O.OJ79JJ "'4322 J: 10• 0.0055 168.6 168600 0.00034014717906 354.49 0.7 1085 
53-70-3 l)ihc:1U (t ,hJ~t1lhNCC::1lC :--:o 0.0445672 5~l7Jx 10• O.Ol'Y.!49 191::? 191WJO 5.76-61.l-191-11-15 x 10• 278.36 0.6 269.5 
13~-9 Dibcnwfuran Yes 0.0650663 7Jn3x IO' J.I 9.161 9161 0.00870809484873 1682 I 0.0975 865 
124-18-1 J)ibromoc;l1lor0n1c1l1llnc Yes O.O.lM .. l 5'. (Jf)(X;OJ(J(, 2700 O.Cl31K2 31.82 0.0320114472('°8.I :?08 28 0.0028') -20 
106-93-1 Dihromoc1h1nc, I ).· y., 0.0430348 0.0000104 3910 0.0396 J9.6 0.02657399836467 187.86 0.00278 9.9 
74.95.J Dlbromomc1h1mc (1\lcll1)lenc: Bromide) Yes 0.0551373 O.Oll(J()119 11900 0.0'.?173 21.73 0.03360588716271 173.84 I 0.002".J ·52.5 
fl.4-74-2 Dlhutyl Phtlula1e No 0.0214362 5.32.•S •IO' 11.2 1.157 1157 0.000073998J6467 278.JS 0.9 0.042 -JS 
95-50-1 DM=Morobc111<"11C', 1,2· Yn 0.0561703 8.9213 lC io• 156 OJ 8:?9 382.9 0.07819550286181 147 0.0446 -16.7 
S41-7J-I D;chlon:>lxn1C'1tc, I iJ· Ye:' O.OSS8J61 88-19'-I x 10' 125 OJ75J J75J 0.10752248569092 147 0.052 .2..a.8 
10646-7 Dichlorobc111<"11C', 1,-1 . YC°s 00551'129 867417 :c w • 81J 0.3753 375J 0.0085282093:? I Joa 147 0.0453 S'.?.00 
91-94-1 Dichlorobcn:zidin.t, 3,.3'. !'Jo 0.0474815 5.547h 10 • 3.1 J.19 3190 1.161079JIJl64J. 10• 253.IJ 0.0128 132 
75-71-8 Dichlorod1ilUOtomC'lh.tnC' Yu 0.11760293 0 b"t""lf)t08 280 o.n.Ja? 43.8? l-1 .02289-1521668 12091 O.!Ylll95 -158 
75-34-J Dic.h1ol'OC'1lunc-, 1,1· Yn 0.08.16446 00000106 5040 003182 31.82 022976287816843 98.96 0.00675 -96.9 
107~-2 Dichlol'OC'lhulC', 1.2· Yn 0.0857221 Of.-llt•HI 86()1 OOJ% 396 o.rns2.a~271()(49 98% 0.0"!2 ·35.5 
75-.35-4 Dic.hloroc1hyknc, 1, 1· Yo 0.(Jg6JICJ7 0.00001 1 2420 0.03182 JI 82 1.0670482420278 96.944 0.0117 -1?2.5 
156-59·2 Dchlonxth)knC°, 1.2-clJ. Yn 0.0884056 C1(h .OllJ 6410 003% 39.6 0.166802943581 JS 96944 0.011 .57 
156-60-5 Dichlot0t:1hyknc, l;2°1ra1u· Y.- 0.087609-I 0.0000112 4520 0.0396 39.6 OJ8348J:?J793949 96.944 0.011 -19.8 
120-83-2 Dichlorophcnol, 2,-1· :"'o 0.0185768 8 6717 x 10• 5550 0.147 147 0.000175.18838?2 163 0.0206 45 
94-75-7 Oich1orophmoxy t\cc1ic Acid, Z+ No 0.0279179 7J44S x 10' 677 0.0296.l :?9.6J l.4472608J.l0147. 10• 221.04 0.00664 1405 
78-87-5 Dichloroprop.inc, 1.2· \'('j 0.07J3W:? 9.7252 x 10• 2800 0.06<17 00.7 O. l 152?02698282? 112.'YJ 0.00753 -100 
.142-75~ l);.hlotopn>p<n<, 1,J- y., 0.0762725 O.OOCIOIOI 2800 0.07217 72.17 0.14513491414554 110.97 I 0.00834 -SO 
60-57·1 Diddrin ='o 00232865 6006::?x 10' 0.19.i 20.09 20090 O.OOOI088.J074 107 Ja0.91 0.8 0.0326 1755 
Sl-66-2 Dic1hyl Ph1h.ali1r :-.:o 0.0260741 6.7227 . 10• 1080 0.1049 104.9 0.0000249.1867538 :?2224 O.OOJG -10.5 
105~7-9 Duiw:th)·lphc-nol, 2,4· :"o 0.062:?~5 1 SJI I x 10• 18i0 0.4918 491.8 0.00003887980376 l:?::?.17 0.0109 24.5 
IJl-11-J OUn<•hylph•h•u•• !'Jo 0.029!1117 7.1-112 x 10'• 4000 0.03159 J l .59 8.0539656582175. 10• 194.19 0.00147 SS 
328-29.0 Di1,i1tob4:nnnr, l.1· ~o 0.0447176 a 2533 x in• 133 OJ588 358.8 2. l i9067865?0J5 :ic 10• 168.11 O.C'Y'.J7 1185 
99-65.0 Dini1tobenunr, I,.). No 0.0484987 9 2109 x 10• SJJ OJSl6 351.6 2.00327(16.159525 x I Cl' 168.1 1 0.00174 ?O 
100-25-1 Oini1tol.>Ctl7eflC'1 1,-1 · ~o 0.()49166!1 9.l~9 x io• "9 0.351(i 351.6 3.-13M899-127<137 " IO' 16811 0.00167 174 
51-28-5 Di1li1tophC'nol, Z4· So 0.0l06699 9.0756 . 10• 2790 0..1608 460.8 J515944J990188x 10' 184.11 0.00187 1155 
121-14-2 Di11i1ro1ol0('11c 2,-1· :'\o 0.03751 1 ~ 7 8982 x 10• :?00 0.5756 575.6 2.20768601798~5 x IO ' 182.1-1 0.00308 71 

,\DEC Con1 :amina1cd ~itrs, P~r.1111 P;,1i:,oe 150 
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CAS voe o. o. Solubility "' "- II' MW FA Kp 
M d1ing 

Compound 
Point 

Num~r' (cm2
/•) (cm '/•) (m~/ I.) (c:m,/g) (cm'/~) (unille:u) (l:/n•ol) (cm/ h) 

~9 
606-20-2 DinitrotolUICnc:, 2,6- So O.OJ7Cl256 7.7629. iii' 182 05874 587A O.OOOOJ0539656S8 18214 0.0037 66 
35572-78-2 Dini1ro1 o~nr. 2-.\mlno-1,6- ='o 0.0560905 65537 x 10• 1220 0.283 283 l.J.3687653311>2. 10• 197.15 0.00:04 174.5 
19406-Sl -O Dini1ro1olucnc, -l··.\mLno-.2..6- :-.:o 0.0560905 6.5537. 10' 1220 0.283 283 l.J.l6876SJJI 1>2 x 10' 197.IS 0.00:04 171 
123-91-1 Dionne, 1,-1 .• Yn 0.0873739 0.(» IOIOS 10-0<Jlll) 0.002633 :?.633 0.0001962.3375715 88.107 o.~132 11.8 
122-J'l-4 l);phcnyluninc No 0.0417056 7.628 x 10' SJ 0.8258 825.8 0.00010997547015 169.2.1 I O.OJ73 52.9 
115-29-7 Endosulfan Yrs 0.022~845 S.76-".WJ " 10• OJ 25 6.761 6761 OO<r.?6573998J<H6 406.93 0.9 0.00:86 106 
n-20-8 Endrin No O.OJ61S81 4.2248 x 10• 025 20.09 20090 0.00026001635322 J80.91 0.8 0.0326 226 
75-00-3 E•hrl Chlondc Yc:s 0.1037597 0 (100011 6 6710 0.0'.!173 ::?1.73 0."5380212591986 64.515 O.OOG07 -138.7 
100-41-4 E1hylbcntcnc Yes 0.0684652 8-I SSR x rn• 169 0.4-161 4-16.1 0.3221586263287 106.17 0.04?3 -94.9 
!07-21-1 E1hylcnc G~-col No 0.116?25 0.(IOOQl.16 1000000 0.001 I 2.-15.lx 10• 62.069 0.()()()(•877 .IJ 
206-44-0 Fluor:anthcnr: No 0.0275?57 7.1827. 10' 0.26 55.45 55450 0.00036222403924 202.26 107.8 
8G-7J-7 Fluorcnc Ye,. 0.043?743 7.889 . 10 • 1.6? ?.16 ?160 0.003932951757?7 166.22 I 0.11 114.8 
S0-00-0 Fonn1ldchydc Yn 0.1670871 00000174 400000 0.001 0.00001377759607 J0.026 I 0.00182 ·?2 
76-44-g Jlcptachlor Yes O.Q?-234·11 S.G959 x 10• 0.18 -11.26 41260 0.01201%2187571 373.32 0.8 0.143 95.5 
102A-57-J Hcp11chlot Epoxidc Yn 0.0240006 6.2~75 lC 10• 0.2 10.11 10110 0.00085854456255 38?.32 0.8 0.02-)9 160 
118-74-1 I Jc:uchlorobcnzcnc Yes 0.028?7•5 7.IH97 x 10• 0.0062 6.195 6195 O.C.l6950122(rl9W 284.78 0.9 231 .8 
87-6~-3 I lc:nchlorobu1a<hcnc Yes 0.0267445 7.026-1 x to• 3.2 0.8452 845.2 0.42109566639411 260.76 0.9 O.Olll ·21 
319-84-6 I lcnchloroc:ycluhcxanc, . \lplu· ~o 0.043284 5.0574 x 10 ' 2807 2807 0.000'.!73?1659852 290.83 0.9 0.02'l6 112.5 
319-&S-7 J lcx:achlorocyc:llJhcxsnc, Bc1•· No 0.0276672 7.3955. 10• 0.24 2.807 2807 0.00001798355273 290.83 0.9 0.02'l6 112.5 
5~.9 I lcXJchlorocyclohcnnc, G2rnnu1· (Llnd.u~) :\'o 0.043284 5.0574 . 10• 7J :!.807 2807 0.00021013900245 290.83 0.9 0.02')6 112.5 
77-47-4 Hcuc.hloroqcle>pt"nUdimc Yes 0.027"'..382 7.217 . 10• 1.8 1.404 1404 l.10384J00899.128 272.77 0.9 0.1(•3 .9 
67-n-1 I lcx.achlonxthinc Yn 0.0320938 8 890-1:c 10• 50 0.1968 1%.8 0. 15?03515944399 236.7..a 0.0415 187 
121-82-4 Hcxshydro--1,3,5·1rini1ro.l,J.S.triszinc (RD~1 No O.OJll541 8.4989 x 10• 59.7 0.()8<)07 89.07 8.2174979:&.162 x IO" 222.12 0.000)36 205.5 
110-54-3 Jlcn1K\~· y., 0.0731078 8 1657" 10 • ?.5 0.1315 IJl.5 7 3.58?5JJ93295 I 8 86.178 0.2(11 -95.J 
591-78-6 Hcx:snonc, 2- Yes 0.070JS64 9.-14~ x 10• 1noo 0.01498 14.98 0.00381 OJ0253475 100.16 O.OOJSS -5~.5 
JOZ.01-2 I lydnzioc> Yn 0.1733034 0.000Ql9 1000000 0.00'.! 0.000025 32.0·6 I 0 000(1436 
19.J..!9-5 lndcno(l ,2,3-cdJpr...,. No 0.0447842 5.2327 x 10• 0.00019 1951 1951000 0.00001422730989 276.34 0.6 163.6 
78-59-1 bophoronc No 0.0525Q.18 7.52% x IO ' 12000 0.06515 65.15 0.000'.!7146361406 138.21 O.OOJS. -8. I 
67-63-ll bopropanol Yes 0.1032261 0.0000l 12 1000000 0.00153 1.53 0.00033115290269 60.097 0.000778 -89.5 
7439-92-1 1..rad •i•d Comrou1ub No 900 201.2 0.00) 1 327.5 
7487.<1+7 Mercuric Chloodc No 69000 52 :!71.5 0.001 277 
74.l9-?7-6 .\lcrcury (dcmenu~ Yes 0.0307 6.J x 10 • 0.06 52 0..152 200.59 I O.lkH -38.8 
67-56-1 Mc1luino1 Yes 0.1582741 0 0000165 1000000 0.001 0.00018601798855 l2.~2 I 0.000319 -97.6 
n-43-5 Mc-thoX\·ehlor ='o O.O'.!:!l''M9 5.5926 x w• 0.1 26.8? 26890 l.299'26-1 1~«1l6 x 10• 345.66 0.8 0.04?8 87 
7S.9J.J Methyl E1h)i Kt1onr (2-&tsnonc) Yes 0.0CJ14462 0.IXJOOl(12 22JOOO o.oo.as1 4.51 o.oo>..3262•693376 72.108 0Jl00962 -86.6 
108-10-1 ;\lc1hyl hobu1yl h:e-tone (4-nX"th) 1-2-pc-ntanotx") Yes o.06m91 BJ.an , 10• l!Xro O.ol:?6 12.G 0.00564186426819 100.16 0.00319 .84 
22%7-!IU; Mc1hyl;\kn:ut) 1 ='o 7000 216.6326 0.001 
16J4 . .()4-4 ~k1hyl i<n·llu" I E1hc< (HlllE) Yrs 0 .0752672 8.5'l05x 10' 51000 0.01156 11.56 O.Q?..l998J<H67702 88151 0.00211 -108.6 
75-09-2 ~klhylcn< Chlorid< Yn 0.0999362 00000125 13000 0.02173 21.73 0 I 328699918"..338 84.9JJ Q.OOJS4 -95.t 
90-12-0 ~lclh) ln.:1ph1h.Jilcnc, 1- Yn 0 .0527705 1.runx w• 25 8 2528 2521 0.02!01300024529 142.2 0 0931 34 
91-57-6 ~fc:1hy1naphthaknc, 2- Yes 0.0524319 7.7811 x IO' 2• .6 2.478 2478 0.021 177•32542?2 t~?..:? 0.0917 .\4.4 
?1-20-3 ~1ph1h:1knc Yn 0.(16(1.1??1 s.Jn :c 10• 31 1.5-14 1544 0.01798855273916 128. 18 0.04«i 80.2 
7440-02-0 Nacl Soluble Sahs No 65 58.71 0.0002 1455 
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SvlFu r'l LA. '~ _;A c_.:;r 
I 

CAS voe D- n_ Solubilicy K.. K.. II' MW Fi\ Kp 
M elting 

Compound Point 

Numbcr1 (cm:/11) (cm'/•) (mg/ L) (cm' / g) (cm' / t:) (unitlu•) (g/m ol) (cm/ h) C"Cl 
'18-95-3 ~i1robcnzcnc: Yo 0.06805-1 9.·U!>S:< 10 2090 0.226-1 226.4 o.00008119J785n 123.11 0.00541 5.7 
55-63-0 ~itroglyccM No 0.029015 7.7428 x 10- 1380 0.1158 115.8 J.541)1742436631 x 10 • 227.09 0.000994 13.5 
556-gg..1 Sitroguanidinc ~o 0.09%937 Q_()C()()J.&2 4400 O.<Y.!065 20.6.'i 1.8192968111202 x 1 0 1~ Jl)l .07 0.000105 239 
62-75-9 ~iuosodimc1hylsminc, N· Yci 0.0987674 0.0000115 1000000 0.02279 2279 0.00007440719542 74.083 0.000251 .39_07 
621-64-7 :\'itroso-di·!': ·pl'Ofl) lanlinc, ;-.;. :-.:o 0.();64399 7.7S8 x io• 13000 0.2754 275 4 0000219950'J.IOJI IJ0.19 0.()('.!JJ 6.81 
86-JO..S ~itrosodjphcnylami1M", N- No 0.0558866 6.5299x 10- 35 2632 2632 0.000l)l9"~ 198.23 0.0145 66.5 
9'J-08-1 Si1ro1olut:nc, m · :-.:o 0.0;aG86 s.65-i t '( w• 500 O.J6J2 J6J2 0.00038021259198 137.14 0.0113 155 
88-72-2 N i1ro1olucne, o- Ye> 0.0587535 8.6G75 x 10• 650 0.3706 370.6 0.00051103843008 IJ7.14 0.00899 -10 
9'J-99-0 Ki1ro1olucnc, r· :-.:o 0.057-U J2 8"08Jx 10• 44' O.JGJ2 JG32 O.OOCY.!JOl 717011<.J I 137. 14 0.01 51.6 
2691-41-0 Oct.hyd'°" 1.J.S,7-1<1rsni1'°"l ,J,5, 7-1<1.,>ocinc (1-L\llq No 0.1)127631 .a.9965x 10' 5 0.5316 5316 J.544562551IOJ8x 10 ' 296.16 I 0.0000436 286 
117-Sl-O Octyl Ph1hal.a1c, di-:\- .'.\o 0.035.559-1 -1 .15-ls x w• 0.02:! 1-108 J.10800 O.O<lOIOS06?50122 390.57 0 -I 
87-86-5 l'enl>Chlorophcnol S o 0.0295197 80121 x 10" 14 0.592 592 1.0016353229762 x 10- ~.34 0.9 0 .127 174 
78-11-5 ~ntxmhri1ol 1c1ran11n11c (PE"J).;) ;\:o 0025756 6 7697 x 10• 43 06479 647.9 S..J%5658217498 x 10• 316.1-1 I 0.llOIOI l-105 
176.l-U-1 - ~rfluorooct•oc • -· (PFOS)' No 0.0207478 5.2SJ3 x 10" 680 0.3715 371.5 500.13 0 51.9 
335-67-1 Pt-rlluorooc:unoic . \ cid (PFO.\) ' :-.:o 0 02257 5.79-H ,; Io• 9Sll0 0.1148 ll -1 .8 414.07 0 SS 
SS-01-8 Phcna.nthrcoc Yes O.OJ-1-1784 6.6897 x 10 ' I.IS 16.69 16690 0.00172935-11)1742 178.24 0.14-1 99.2 
108-9.\ -2 Phenol :"'o 0.083398.I o.or~mm 82800 0.187:? 187.:? O.OOOOIJ614063n 94.114 I 0.001.14 40.9 
n23. 14--0 Phosphorus, Whi1c Yes 0.2193655 0.0000277 3 J.5 1122 0.086 123.895 I 0.001 44.15 
1336-36-3 Po~·chlorin111cd IJ.:phcn) b \'ct O.o:?4JJ97 G2f>71 x 10• 0.7 78 I 78100 0.016966-17587898 '.!91.99 0.7 12:?.3:? 
103-65-1 Propyl ben:ze1\C Yes 0.0601558 7.831 x 10• 52.2 0.8131 813.1 0.42927228127555 120.2 0.0939 -99_!\ 
129-00-0 P\·~nc Yet Off.?77873 7.2-1 79 x to• 0.135 s.1.>1 S...>-10 O.O<JOJ86S08S85-1-1 202.26 ().:?IJI 151.2 
n82-49-2 ~lcnium No 5 78.96 0.001 22J 
7440-22-4 Sth-cr ~o RJ 107.87 00<'<'6 961.78 
100-42-5 Sry:cnc Yes 0.071114 &.7W z 10• J IO 0.4-161 446.1 0.112428-15-161978 Jl)l.IS 0.0372 -J I 
17~1..S TCDD, 2,J,7,8- \'cs 0"'71>278 6-7568 s 10• O.ooo:? 2-19.1 2 -1 91(l f) 0 .00:?0-U 15372035 J:?l.98 0.5 305 
630-20..S Tetcachlotoclh.J.nc, 1,1,1.2· Yes 0.1)181761 9.0'177 x Io• 1070 0.08603 86.0J 0.1022(1768601798 167.85 I 0.0159 -70.2 
79 . .}4 .5 Tc1r.11c.hiottM"tha oc, 1,1,::?.:?· \'c> 1)().189:!(\6 9.2902 x io• 2830 0 11?->94 94 94 O.ot50t'\.I088.l0744 167.85 O.C"'69" -438 
127-18-4 Tc1r:1chloroc1h7knc \'cs 0.0504664 9AS51 x 10 • 206 0.09494 94.9" 0.7236304 1700735 165.83 O.OJ.>-1 .22.J 
479-45-S Tctryl ( rrini1roph<' uylmcth) lnilQminc) So Ci.0255626 6 6672 ;( 10 • 74 -' 605 46(); 1.107931316H5 x w· 287.15 0.(1()(>174 131.5 
7440-28-0 Thamum (Soluble Sain) No 71 2();.38 0.001 .IOJ.5 
108-ll8-3 Toluene Yes 0.07780.19 920.15 x io• 526 023.W 2JJ .9 027 146361406377 92.142 I 00.l ll -94.9 
8001-35-2 To11phcnc No 0.032439 3.7902 x 10 • 0.55 772 77200 0.0002452984•644 448.26 0.8 65 
76-13-1 Tnc.h loto·1,2,2-1ri011or0e1h:a"c, 1, 1,2- Yes 0.0.175658 8.59'.?x 10 • 170 0.1%8 1%JI 2 1.5().l-1971.l818..18 187.38 0.0175 • .}5 

87-Gl-G Trichlorobm2cnc, 1,2,l-- Yes O.OJ95J 8.3836 x 10 • 18 1.383 1383 0.0511 OJ84.l00899 181.•5 0.0738 53.5 
120-82-1 Tnchlorobc111r1le, 1,2,.a. \'cs 0.03959'.Y.! 8 -IOJJ ' 10• 49 1.356 1356 0.();805396565821 181..&5 0.11705 17 
71-SS..S Trichlorocth.aoc, 1, 1,1· \'o 0.0648174 9.599 x 10 • 1:?90 0.04)8<) 43.89 0.70318887980376 133.41 0.ot'.11; -30.4 
79.00-5 Trichlonx1h:anc, 1, 1..2· \'n 01"'689<\I Oh ,..•11 .&59() ooun <IJ.7 O.OJ368765JJI 152 UHi OM;(\I -36.6 
79-01..S TnclUorotthylcn< y.,. 0.068661& 0.0000102 1:?80 0.0607 00.7 0.402695211291087 IJ l .J9 0.0116 -84.7 
75-69-1 Trichlomfluoromc-1h..11'1C \ cs 0.065J56 OfYJl! 'lfll 11(• ) O (U JB<) 43 89 J .96565821749;96 IJ".J7 O.ot:?'l -Il l.I 
9>-95-4 Trichlo«>ph<r>OI, 2,4,S. 1'o 0.0313938 8 089.} z 10' 1200 1.597 1597 0.0000662.J()58()5J 197.45 0.0.162 69 
AA--06-2 Trichlorophcnol, ~4,6- So 0 03139-13 BOS% x w• 800 0.381 381 0.00010<1295??3-15 197 .-.15 I 0.0.>-16 69 
93-76-5 Trichlorophcnoxyaccttc Acid. 2,-&,.S. No 0.0288853 7.7627 z 10-• 278 0.107 107 J.5486508585-145 x 10·· 255.49 0.9 0.00914 ISJ 
93-72-1 Trichlo~he11o~ rp~1io11tc acid, ·~.&.5 ~o 0.02JJ58.; .s.91? 1 x w• 71 0 1753 175_.} J .704(!06541'.!91? x 10· 269.51 0.9 0.0161 l lt l .(1 
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CAS voe D. I). Solubility K; K. II' M IV FA Kp 
Melting 

Compound 
Po int 

Numbcr1 (cm2/ s) (cm'/•) (mg/L) (cm'/g) (cm'/g) (unidcss) (g/mol) (cm / h) 
(°C) 

96-18-4 Trichloroprop2nc., 1,2,3· Ye> 0.0574661 9.2-11 1 x 10" 1750 0.1158 115.8 0.01402289-152166 147.43 0.00752 ·l•.7 
?5-63-G T rimethyfucn2cne, 1,2.-1 - y., 0.060675-1 7.9209" 10• 57 0.6143 6 14.3 02518397 38.>1832 120.::? 0.0857 -U.8 
IOS-67-8 Trimc1hylbcnzc:nc, 1,3,5- Yes 0.()60225.I 7.843. 10• -182 0.6021 602.1 OJ5854456:0SI I 120.2 I 0.0621 -IU 
688-73-J Tri-n-butyhin y., 0.021-1738 5.351 x 10• 0.0073 8.0?1 80?1 62.142273098937 :?91.05 0.9 0.0193 28.89 
99..J5-I Trinitrobcnzene~ l_.3,>- No 0.0289685 7.6882" 10• 278 1.683 1683 2.6573998364677 x HT' 213.11 0.000607 12 1.5 
118-96-7 Trini1ro1olucnc, 2.-1,6· No 0.0295093 7.?182 x 10• 115 2.812 2812 8.50JG79H66966 x w· 227. 13 0.000?63 80. I 
7440-62-2 V•nadium and Compounds No 1000 50.9-1 0.001 1910 
108-05-4 Vinyl 1\cc1:11e Yes 0.0849016 0.00001 :?0000 0.005583 5.583 0.02089125102207 86.0?1 0.00157 -93.2 
75-01-1 Vinyl Chloride Yc.s 0.1071202 0.000012 8800 0.02173 2 1.73 I.I 36549-16852003 62.'199 0.00838 -153.7 
1330-20-7 XyknC$ Yc.s 0.0685148 8.~6-1) x 10• 106 0.31L?9 .lR2.9 02710547833197 106.17 0.05 -252 
744-0-66-G Zinc a.nd Compounds No 62 65J7 0.0006 419.S 

Sourec11 for the pa~mctcN listed in this H1blc were obl~incd us ing the chemical paramet er h ie m.rcliy found in Sectio n 1.0 0Cd 1i1 Jocu m c 111. 

1 ''C.\S :-:umber" nlC"llllS the Chcnucal .\b.st r.ac:t S<-1'\'ic:c (C. \S) rcgi.s rry numlxr untqucty :a uigned 10 c:hemicsls by the .\mcnc.n Chcmic:1I Soc~ry snd r«:ordcd in 1hc C. \S Registry Sysiem 

: "c'' mc111u c:a rdnogcnic, "'nc" mea ns no1~ucin<>jtC"nC, :11ld "'m" mc:rns mutagcnic 

>I lydr.uiuc t\:d ''21uc is taken from the :"la tional hu ti1utc: of I fcahh':s Tox-ic: Subs1anccs Da1abank 

• Mc1hyl mercury f.::d \"":lluc is ukcn from U.S. EPi\. 1997 ~ lcn:UI')' Study Report to Congrns. EPt\ - 15:?/ ll-97·005. OflicC' of t\ ir QuAlity Pbnning and St:rnd:mb :rnJ O ff.cc oi Re:karch and l)c,•dopnmu. l:X.Ccmbcr 

, PFOS 11 11tl Pl'O:-\ Koc ,·::a lucs lift' u kcn from I liggins C 11 11<l Luthy R. (2006) Sorptio1l of Pcrfluori111m:d Surf11ct1m 1s on Scdimcnl.s. E.m•iron Sci Tcchnol. .&0(2.l):7251-725G, 

,\DEC Coo1amina1«1 !'ires Program 
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l'>lg< 53 
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Appendix B - Table 8 - Standard Default Factors for Non-Petroleum Organic and Inorganic Contaminants 

Symbol Definition (units) 

A Dispersion conscant (unitless) 

J\F Anenuation factor (unitless) 

J\Fo.2 Skin adherence factor - age segment 0 - 2 years old (mg/ cm2) 

AFz6 Skin adherence facto r - age segment 2 - 6 years old (mg/cm1 

AF<>-16 Skin adherence fac to r - age segmen t 6 - 16 years old (mg/cm2) 

AF1<>-26 Skin adherence factor - age segment 16 - 26 years old (mg/cm2) 

AF,.. Skin adherence fac tor - indoor worker (mg/ cm2) 

AF.,.. Skin adherence factor - indoor worker (mg/ cm2) 

AF,..,.. Skin adherence factor - resident soil adult (mg/cm2) 

;-... .. Skin adherence factor - resident soil child (mg/ cm2) 

Areal e."tent of tl1e site or contamination (acres) -
AT ... Averaging time - indoor wocker (days) 

AT- J\ ,·eraging time - outdoor worker (days) 

AT" .. Averaging time - resident soil (days) 

AT,.,,. Averaging time - resident soil adult (days) 

AT"'" Averaging time - resident soil child (days) 

J\T" ... Averaging time - resident groundwater (days) 

AT..,.., Averaging time - resident groundwater adult (days) 

J\T..,... Averaging time - resident groundwater child (days) 

13 D ispersion constant (unitless) 

BWC).2 Body weight - age segment 0 - 2 years old (kg) 

BW26 Body weight - age segment 2 - 6 years old (kg) 

ADEC Conraminatcd Sites Program 
Procedures for Calcularing Cleanup Lc,·cls 

Default 
Arctic Zone= 7.1414 

Under 40" Zone= 16.2302 
Over -10" Zone = 14.2253 

-I 

0.2 

0.2 

0.07 

0.07 

0.12 

0.12 

0.07 

0.2 

0.5 

365 x ED..., = 9125 

365 x ED ..... =9125 

365 x LT= 25550 

365 x ED,.., = 9-190 

365 x E D ... ,,., = 2190 

365 x LT = 25550 

365 x ED...,w. = 9-190 

365 x ED ....... = 2190 

Arctic Zone= 31.179-1 
Under -10" Zone= 18.7762 
Over 40" Zone = 18.8366 

15 

15 

Reference(s) 
U.S. EPA 2002 
Harding Lawson Associates 

Professional judgmen t 

U.S. EPA 2004 

U.S. EPA 2004 

U.S. EPA 2004 

U.S. E PA 2004 

U.S. E PA 20 11 

U.S. EPA 201 1 

U.S. EPA 200-1 

U.S. EPA 200-1 

U.S. EPA 2002 

U.S. E PA 1989 

U.S. EPA 1989 

U.S. E PA 1989 

U.S. EPA 1989 

U.S. EPA 1989 

U.S. EPA 1989 

U.S. E PA 1989 

U.S. EPA 1989 

U.S. EPA 2002 
Harding Lawson Associates 

U.S. EPA 2011 

U.S. EPA 2011 
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Symbol Definition (units) 

BW6-16 Body weight - age segment 6 - 16 years old (kg) 

BW16-:!6 Body weight - age segment 16 - 26 years old (kg) 

BW;,.. Body weight - indoor worker (kg) 

BW ... Body weight - outdoor wockec (kg) 

B\XI..,,. Body weight - adult (kg) 

BW,.,,.. Body weight -child (kg) 

B\XI...,~, Body weight - adult (kg) 

B\V,.,wc Body weight - child (kg) 

c Dispersion constant (unitless) 

d Mixing zone depth (m) 

d. Aquifer thickness (m) 

d, Depth of source (m) 

DAF Dilution attenuation factor (unitless) 

DF Dilution factor (unitless) 

DFSM ... ..i, Mutagenic dermal contact factor - resident soil age-adjusted (mg/kg) 

D FS,.....i, Dermal contact factor - residenr soil age-adjusted (mg/kg) 

Mutagenic dermal contact factor - resident groundwater age-adjusted 
DFWM,,,.d; 

(cm2 
- evcn1 /kg) 

DF\V,.,...i, 
Dermal contact facwr - residenr groundwater age-ad justed 
(cm2 

- even1/kg) 

ED02 Exposure duration - age segment 0 - 2 years o ld (years) 

ED::.6 Exposure duration - age segment 2 - 6 years o ld (years) 

ED6-16 Exposure duration - age segment 6 - 16 years old (years) 

J\DEC Contaminated Sites Program 
Procedures fo r Calculating Cleanup Levels 

Default 

80 

80 

80 

80 

80 

15 

80 

15 

Acetic Zone= 382.6078 
Under 40" Zone= 216.108 
Over 40" Zone= 21 8.1 845 

5.5 

10 

5.5 

13.2 

3.3 

Arctic Zone= 244720 
Under -10" Zone = 330372 
Over 40" Zone = 403788 

A retie Zone = 59080 
Under 40" Zone = 79758 
Over 40" Zone = 97482 

8191633 

2610650 

2 

4 

10 

Reference(s) 

U.S. EPA 2011 

U.S. EPA 2011 

U.S. EPA 201 1 

U.S. EPA 201 1 

U.S. E PA 2011 

U.S. E PA 201 1 

U.S. EPA 2011 

U.S. EPA 2011 

U.S. EPA 2002 
Harding Lawson Associates 

U.S. EPA. 2002 

U.S. EPA. 2002 

U.S. EPA. 2002 

U.S. EPA. 2002 

Professional judgment 

Calculated using the age 
adjusted intake fac tors 
equation 
Calculated using tl1e age 
adjusted intake factors 
equation 
Calculated using the age 
adjusted intake factors 
equation 
Calculated using the age 
adjusted intake factors 
equation 

Time Frame 

Time Frame 

Time Frame 
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Symbol Definition (units) 

EDu1-:?6 Exposure duration - age segment 16 - 26 years old (years) 

ED ... EKposure duration - indoor worker (years) 

ED ... Exposure duration - outdoor worker (years) 

ED..., EKposure duration - resident soil (years) 

ED,., .. Exposure duration - resident soil adult (years) 

ED~" Exposure duration - resident soil child (years) 

ED..,.. Exposure duration - resident groundwater (years) 

ED,._, Exl'osure duration - resident groundwater adult (years) 

ED.-. Exposure duration - resident groundwater child (years) 

EFo.2 Exposure frequency - age segment 0 - 2 years old (days/)'ear) 

,......_ 
I .6 Exposure frequency - age segment 2 - 6 years old (days/year) 

EF<>-16 Exl'osure frequency - age segment 6 - 16 years old (days/year) 

EF1<>-:?6 Exl'osure frequency - age segmenc 16 - 26 years old (days/year) 

EF,.., Exposure frequency - indoor worker soil (days/year) 

r\Dl:.C Contaminated Site~ Program 
Procedures for Calcula1ing Cleanup Levels 

Default 

10 

25 

25 

26 

20 

6 

26 

20 

6 

Arctic Zone= 200 
Under 40" Zone = 270 
Over 40" Zone = 330 

Migration to Groundwa1er = 350 
Groundwater = 350 
Arctic Zone= 200 

Under 40" Zone = 270 
Over 40" Zone = 330 

Migration m Groundwater = 350 
Groundwater = 350 
Arctic Zone = 200 

Under 40" Zone = 270 
Over 40" Zone = 330 

Migratio n to G roundwater = 350 
Groundwater = 350 
Arctic Zone = 200 

Under 40" Zone = 270 
Over 40" Zone = 330 

Migration to G roundwater = 350 
Groundwater = 350 
Arctic Zone = 200 

Under 40" Zone = 250 
Over 40" Zone = 250 

Reference(s) 

Time Frame 

U.S. EPA 1991a 

U.S. EPA 1991a 

EPA 2011 

U.S. EPA 1991a 

U.S. EPA 1991a 

EPA 2011 

U.S. EPA 1991a 

U.S. EPA 199 1a 

Harding Lawson Associates 

Harding Lawson Associates 

Harding Lawson Associates 

Harding Lawson Associates 

Harding Lawson Associates 
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Symbol Definition (units) 

EF..., Ei..-posure frequency - outdoor worker soil (days/year) 

EFtt .. Exposure frequency - resident soil (days/year) 

EP'ruu Exposure frequency - resident soil adult (days/year) 

EFtt.,. Exposure frequency - resident soil child (days/year) 

EF.,... Exposure frequency - resident groundwater (days/year) 

EFtt,.., Exposure frequency - resident groundwater adult (days/year) 

EFtt~' Exposure frequency - resident groundwater child (days/year) 

ET en Exposure time - age segment 0 - 2 years old Q1ours/day) 

ETH Exposure time - age segment 2 - 6 years old (hours/day) 

ET616 Exposure time - age segment 6 - 16 years o ld (hours/day) 

ET16w Exposure time - age segment 16 - 26 years old (hours/day) 

EToi" Deanal exposure time - age segment 0 - 2 years old (hours/event) 

ETH .i,, Dermal exposure time - age segment 2 - 6 years old (hours/event) 

ET616 .i,, Deanal exposure time - age segment 6 - 16 years old (hours/event) 

ET1H6 
.i,, Dermal exposure time - age segment 16 - 26 years old (hours/event) 

ETo.2°'.i. Inhalation exposure rime - age segm<.'rlt 0 - 2 years old (hours/event) 

ETH • .i. Inhalation exposure rime - age segment 2 - 6 years old (hours/event) 

ETc..16 onlo Inhalation exposure rime - age segment 6 - 16 years o ld (hours/event) 

ET16Z6 . ) .. lnhalarion exposure time - age segment 16 - 26 years old (hours/event) 

ETtt .. Ex-posure time - resident soil Q10urs/day) 

Cfttu• Exposure rime - resident soil adult Q1ours/day) 

ETtt,., Exposure rime - residem soil child (hours/ day) 

1\DEC Contaminated Site.• Program 
Procedures for Calculating Cleanup Levels 

Default 
Arctic Zone= 200 

Under 40" Zone = 250 
Over -lO" Zone = 250 

Acetic Zone = 200 
Under 40" Zone = 270 
Over 40" Zone = 330 

A retie Zone = 200 
Under 40" Zone = 270 
Over -lO" Zone = 330 

Arctic Zone = 200 
Under -lO" Zone = 270 
Over -lO" Zone = 330 

350 

350 

350 

24 

24 

24 

24 

0.54 

0.54 

0.71 

0.71 

24 

24 

24 

24 

24 

24 

24 

Reference(s) 

I larding Lawson Associates 

Harding Lawson Associates 

Harding Lawson Associates 

Harding Lawson Associates 

U.S. EPA 199 1a 

U.S. EPA 1991a 

U.S. EPA 1991a 

The whole day 

The whole day 

The whole day 

The whole day 

U.S. EPA 201 1 

U.S. EPA 2011 

U.S. EPA 201 1 

U.S. EPA 2011 

1l1e whole day 

The whole day 

The whole day 

The whole day 

The whole day 

The whole day 

The who le day 
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Symbol Definition (units) 

ET" ... Exposure time - resident groundwater (hours/day) 

ET.,,. "h Inhalation exposure time - residen t groundwater (hours/day) 
<k• ET ... ~ Dermal exposure time - resident groundwater adult (hours/event) 
.... ET ...... Inhalation exposure time - resident groundwater adult (hours/event) 

ET, .. n"" Deana! exposure time - resident groundwater child (hours/event) 

"" ETrnn Inhalation exposure time - resident groundwater child (hours/event) 

ET~-..i."'' Dermal exposure time - resident groundwater age-adjusted (hours/ day) 
mlo 

ET"···..i. Inhalation exposure time - resident groundwater age-adjusted Q1ours/day) 

ET..,.......i, Mutagenic exposure time - resident groundwater age-adjusted (hours/da>•) 

EV~z Exposure events - age segment 0 - 2 years old (events/day) 

E\'z6 Exposure events - age segment 2 - 6 years old (events/day) -7 

L -•6 Exposure events- age segment 6 - 16 years old (events/day) 

E\'1<>:?6 Exposure events - age segment 16 - 26 years old (events/day) 

EV.,, ... Exposure events - resident groundwater adult (events/ day) 

E\'..,.T E xposure events - resident groundwater child (events/day) 

F(x) Function dependent on Um /u, (unitless) 

foe Fraction organic carbon in soil (g/g) 

I Infiltration rare (m/year) 

ADEC Coniaminated Sites Program 
Procedures for Calculacing Cleanup Lc,·els 

Default 

24 

24 

0.71 

24 

0.54 

24 

0.67077 

24 

0.67077 

1 

1 

1 

1 

1 

1 

Arctic Zone = 0.57 
Under 40" Zone = 0. 194 
Over 40" Zone = 0.0616 

0.001 (0.1 %) 

0.13 

Reference(s) 

The whole day 

The whole day 

U.S. E PA 201 1 

The whole day 

U.S. EPA 201 1 

The whole day 

U.S. EPA 2011 

The whole day 

U.S. EPA 20 11 

U.S. EPA 201 1 

U.S. EPA 2011 

U.S. EPA 2011 

U.S. EPA 2011 

U.S. EPA 2011 

U.S. EPA 201 1 

U.S. EPA 1996a 
U.S. E PA. 2002 

U.S. EPA. 2002 
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Symbol Deflnitlon (units} 

i Hydraulic gradient (m/m) 

IFSM ... ..i. Mucagenic soil ingestion race - resident age-adjusted (mg/kg) 

IFS.....i. Soil ingestion rate - resident age-adjusted (mg/kg) 

IFWM,,....i, Mutagenic groundwater ingestion rate - resident age-adjusted (L/kg) 

IF\'V,.. ..i, Groundwater ingestion rate - resident age-adjusted (L/kg) 

lRSo.2 Soil ingestion race · age-segment 0 - 2 years old (mg/day) 

m.~6 Soil ingestion race - age-segment 2 - 6 years old (mg/day) 

lllSG-16 Soil ingestion rate - age-segment 6 - 16 years old (mg/day) 

IRS1G-26 Soil ingestion rate - age-segment 16 - 26 years old (mg/day) 

ms.. Soil ingestion rate - indoor worker (mg/day) 

LRS.,.. Soil ingestion rate - outdoor worker (mg/day) 

IRS..." oil ingestion rare - resident soil adult (mg/day) 

lRS..,K Soil ingestion rate - resident soil child (mg/day) 

IRWo.2 Resident groundwater ingestion rate - age-segment 0 - 2 years old (L/da)') 

IRW26 Resident groundwater ingestion rate - age-segment 2- 6 years old (L/day) 

IRWG-16 Resident groundwater ingestion rate - age-segment 6 - 16 years old O~/day) 

IRW16-26 
Resident groundwater ingestion rate - age-segment 16 - 26 years old 
(L/day) 

IRW;... G roundwater ingestion rate - indoor worker (L/day) 

IRW.,.. Groundwater ingestion rate - outdoor worker (L/day) 

IRW.,.~. G roundwater ingestion rate - resident groundwater adult (L/day) 

TRW,,.. • ., G roundwater ingestion rare - resident groundwater child (L/day) 

/\DEC Contaminated Sites Program 
Procedures for Calculating Cleanup Levels 

Default 

0.002 

Arctic Zone = 95333 
Under 40" Zone = 128700 
Over 40" Zone = 157300 

Arctic Zone = 2 1000 
Under 40" Zone = 28350 
Over 40" Zone = 34650 

1019.9 

327.95 

200 

200 

100 

100 

50 

100 

100 

200 

0.78 

0.78 

2.5 

2.5 

2.5 

2.5 

2.5 

0.78 

Reference(s) 

l.:.S. EPA. 2002 

Calculated using the age 
adjusted intake factors 
equation 
Calculated using the age 
adjusted intake factor-
equation 
Calculated using the age 
adjusted intake factors 
equation 

Calculated using the age 
adjusted intake factors 
equation 

U.S. EPA 1991a (pg. 15) 

U.S. EPA 1991a ( 

U.S. EPA 1991a 

U.S. EPA 1991a 

U.S. EPA 1991a 

U.S. EPA 1991a 

U.S. EPA 1991a 

U.S. EPA 1991a 

U.S. EPA 2011 

U.S. EPA 2011 

U.S. EPA 2011 

U.S. EPA 201 1 

U.S. EPA 201 1 

U.S. EPA 201 1 

U.S. EPA 201 1 

U.S. EPA 201 1 
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Symbol Definition (units) 

K Andelman volatilization factor (L/m3) 

K Aquifer hydraulic conductivit:y (m/year) 

L Source length parallel to ground water flow (m) 

LT Lifetime (years) 

n Tocal soil porosicy{L,-/1-i) 

PEF. Particulate emission facto r (m1/ kg) 

Inverse o f the mean concentration at the center of a 0.5-acre-square source 
Q/C 

(g/m2-s per kg/m~ 

SAo.2 Skin surface area - resident age segment 0 - 2 years old (cm2) 

~~6 Ski11 surface area - resident age segment 2 - 6 years old (cm2) 

SA<>-16 Skin surface area - resident age segment 6 - 16 years (cm2) 

SA1626 Skin surface area - resident age segment 16 - 26 years (cm2) 

SA,.. Skin surface area - indoor worker (cm2) 

SA- Skin surface area - outdoor worker (cm2) 

SA~,. Skin surface area - resident soil adult (cm2) 

SA~., Skin surface area - resident soil child (cm') 

SA..,.... Skin surface area - residenr groundwater adult (cm2) 

S.J.\'",(" Skin surface area - resident groundwater child (cm') 

T Exposure interval (s) 

Tl-IQ Target hazard quotient 

J\DEC Contaminarcd Sire~ Program 
Procedures for Calcularing Cleanup Levels 

Default 

0.5 

876 

32 

70 

= 1-(Qb/Q.) = 0.43396 

Arctic Zone= 1.47 x 109 

Under 40" Zone = 1.36 x 109 

Over 40" Zone = 1.28 x I 09 

Arctic Zone= 10 1.5958 
Under 40" Zone= 93.7736 
Over 40" Zone = 81.7066 

Soil= 2373 
Migration to Groundwater = 6365 

Groundwater = 6365 
Soil = 2373 

Migration to G roundwater = 6365 
Groundwater = 6365 

Soil= 6032 
Migration to Groundwater= 19652 

Groundwater = 20900 
Soil= 6032 

Migration to Groundwater= 19652 
Groundwater= 20900 

3527 

3527 

6032 

2373 

19652 

6365 

819936000 

1.0 

Reference(s) 

U.S. EPA 1991b 

U.S. EPA. 2002 

U.S. EPA. 2002 

U.S. EPA 1989 

U.S. EPA. 2002 

Determined in the 
calculations 

Harding Lawson Associates 

U.S. EPA 2011 

U.S. E PA 2011 

U.S. EPA 201 1 

U.S. EPA 2011 

US EPA 2011 

US E PA 2011 

U.S. EPA 2011 

U.S. EPA 201 1 

U.S. E PA 2011 

U.S. EPA 2011 

U.S. EPA. 2002 

18 AAC 75.990(50) 
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Symbol Definition (units) Default Reference(s) 

TR 

u ... 

U, 

v 
e. 
e. 
Qi, 

Cb 

Target risk 1 x 10·5 Derecmined in this calculacor 

Arctic Zone= 5.77 
Mean annual wind speed (m/s) Under 40" Zone = 4.69 

Over 40" Zone = 4.07 U.S. EPA !996a 

Equivalent threshold value of wind speed at 7m (m/s) 11.32 U.S. EPA !996a 

Fraction of vegetative cover (unicless) 0.5 U.S. EPA !996a 

Air-filled soil porosiry (L.;,/L,.,;i) = n-0... = 0.28396 U.S. EPA. 2002 

Water-filled soil porosity (L....,,/L,.,.1) 0.15 L:.S. EPA. 2002 

Dry soil bulk densiry (kg/L) 1.5 U.S. EPA. 2002 

Soil particle density (kg/L) 2.65 U.S. EPA. 2002 

References for Cited Sources: 

I larding Lawson Associares. 1995. Final Reporr Cleanup Level i\ larrix for I lazardous Substances in Soil Various Sires, Alaska. 

U.S. EPA 1989. Risk assessment guidance for Superfund. Volume I: Human health evaluation manual QJart A). Interim Final. Office of Emergency and 
Remedial Response. EPA/540/1-89 /002. 

U.S.EPA 1991a. Human health evaluation manual, supplemental guidance:" tandard default exposure factors". OSWER Directive 9285.6-03. 

U.S. EPA 1991 b. Risk Assessment Guidance fo r Super fund, Volume I: 1-1 uman Health Evaluacion Manual (Part B, Development of Risk-Based 
Preliminary Remediaiion Goals). Office of Emergency and Remedial 

U.S. EPA. 1996a. Soil Screening Guidance: User's G uide. Office of Emergency and Remedial Response. Washington, DC. OSWER o. 9355.4 

U.S. EPA. 1996b. Soil Screening Guidance: Technical Background Document. O ffice of Emergency and Remedial Respome. Washington, DC. OSWER 
No. 9355.4 

U .. EPA 2002. Supplemental G uidance for Developing Soil Screening Levels for Superfund Sites. OSWI.:. R 9355.4-24. December 
2002.http://www.epa.gov/ supcrfund/health/ con media/ soi l/ index.htm 

U.S. EPA 2011. Exposure racmrs Handbook: 2011 Edition. EPA/ 600/ R-090/052F, eptember 2011. 
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1.0 INTRODUCTION 
The t\ laska Department of Environmental Conservation (DEC) has <levelopcd rules at 18 At\C 75, 
t\rticlc 3 that detail the extent of cleanup required at contaminated sites in order to adequately 
protect human health, safety, and welfare and the environment. Included in these rules as well as 
the regulations for underground storage tanks at 18 At\C 78, is the requ iremen t fo r ensuring that 
contam~inants at a site do not exceed cumu lative risk thresholds for carcinogenic and 
noncarcinogcnic compounds, accoun ting fo r exposure to multiple contaminants across multiple 
pathways. T his document descri bes the procedures for calculating that cumulative risk. 

Under 18 1\t\C 75.325(g) or 18 J\ 1\ C 78.600(d), a responsible party must ensure that contaminants 
remaining onsite do not exceed the cumulative risk standard of 1 in 100,000 excess lifetime cancer 
risk across all exposure pathways for carcinogens and a hazard index of not more than one, reported 
to one significant figure, across all exposure pathways for noncarcinogcns, regardless of whether the 
cleanup levels established for the site arc under method two, three, o r four. 

t\ DEC utilizes a sum-of-ratios approach for calculating cumulative risk. Th~ approach is carried out 
in two separate calculations; one calculation for carcinogenic effects and one for noncarcinogcnic 
effects. Separating risk quanti fication in this way is necessary due to di ffe rences between the two 
types o f effects. For carcinogens, risk is evaluated as the incremental probability of an individual 
developing cancer over a lifetime as a result o f exposure to the potential carcinogen (USEP r\, 1989). 

\'(lithin the carcinogenic category a<l<l itional ad justments arc incorporated if the chemical is 
considered to have a mutagcnic mode of action. For noncarcinogens, risks arc based on exposure 
over a threshold that is likely to be without effects. T he calculations arc then incorporated into a 
ratio approach and summed to quantify the cumulative risk. These procedures arc for cumulative 
risk only and do not substitute for a baseline risk assessment. 

Some compounds can cause both types o f effects and arc included in both cumulative risk 
calculations. J<or example, aldrin causes bo th carcinogenic and noncarcinogcnic effects from soil 
exposure through the human health pathway. The cleanup level in Table B1 corresponds with the 
carcinogenic effect because it occurs at a lower concentration than docs the no ncarcinogcnic effect. 

1.1 Carcinogens 

t\s stated in the preceding section, carcinogenic risk is estimated as the incremental probability of an 
individual developing cancer over a lifetime as a result o f exposure to a carcinogenic compound. 
Under ·13 r\J\C 75.990(12), ADL~C defines a carcinogen as " .. . a substance that meets the criteria of 
the descriptors "Carcinogenic to I lumans" or "Likely to Be Carcinogenic to I lumans" according to 
l.~Pt\'s G11ideli11esforCarci11ogen Risk Assessment, l ~PA/630/P-03/001 r (USl·:Pt\, 2005). 

Cumu lative carcinogenic risk is the summation of all risks from each exposure pathway and 
exposure route. The cumulative carcinogenic risk equation is shown in Section 2.2. Un less 
demonstrated otherwise, cancer risks resulting from exposure to two or more carcinogens arc 
assumed to be additive. The cum ulative carcinogenic risk equation assumes that there arc no 
synergistic o r antagonistic chemical inte ractio ns. 

t\ DEC Contaminated Sites Program 
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1.2Mutagens 

'ome of the carcinogenic compounds listed in Tables B1 and C operate by a mutagenic mode o f 
action for carcinogenesis. Some chemicals with a mutagenic mode o f action, which would be 
expected to cause irreversible changes to DNA, are suspected to exhibit a greater effect in early-li fe 
versus later-life exposure. Cancer risk to children in the context of EP t\'s cancer guidelines 
(US I •:PA, 2005) includes both early-life exposures that may result in the occurrence of cancer during 
childhoot.l and early-life exposures that may contribute to cancers later in life. ln keeping with this 
guidance, mutagenic cancer risk is calculated separately, and the mutagen vinyl chloride and 
trichlorocthylene has a unique set of equations. 1-lowcvcr, when calculating cumulative risk, 
mutagens arc included with carcinogens. Consult the Supplemental G uidance for Assessing 
Susceptibility fro m Early-Life Exposure to Carcinogens, EPA/630/ R-03/003r, March 2005 for 
further information. 

1.3 Noncarcinogens 

Under 18 At\C 75.990(69), AD EC de fines a noncarcinogcn as" . .. a hazardous substance with 
adverse health effects on humans o ther than cancer." T he no ncarcinogcnic risk is represented by a 
hazard quotient (HQ), which is calcu lated from the ratio of estimated intake of a chemical to the 
estimated intake at which there arc no observed adverse effects. The hazard index (J IJ) is the 
summation o f all o f the HQs for all pathways and exposure routes that affect the same target organ 
or system endpoint. 

l·or noncarcinogens, the health threats resulting from exposure to two or more hazardous 
substances with similar types of toxic response arc assumed to be additive. I fowcver, many 
noncarcinogens have varying toxic effects and therefo re assuming that these e ffects arc additive may 
not be valid. Noncarcinogcnic compounds affect different target o rgans or systems by different 
mechanisms of toxicity. To accurately assess the possible effects of noncarcinogenic compounds, 
the 111 can be segregated by target organ or system endpoint and mechanism of toxicity consistent 
with EP A's Risk Assessment Guidance for Supeifimd Vol11me I: H11ma11 Health Evaluation Manual (Patt A)­
Inten'm Final (USEPA, 1989), Guidelines for the Health Risk Assessment of Chemical M.ixtures (USEP A, 
1986), and Supplemental Guidance for Conducting Health Risk Assessment of Chemical Mi..,'<tures (USEP f\, 
2000). Since the mechanism of toxicity is not well understood for many compound s, the departmen t 
will evaluate segregation of the I JI by target o rgan or system endpoint. 

2.0 CALCULATING CUMULATIVE RISK 
Cumulative risk is defined as the sum of risks resulting from multiple sources and pathways via 
which humans are exposed. When more th an one hazardous substance is present at a site or 
multiple exposure pathways exist, the cleanup levels in Table Bl of '18 t\t\C 75.341 and Table C of 
18 A.AC 75.345 Q1ereinaftcr "Table B1 "and "Table C") may need to be adjusted downward. The 
cumulati,•c cancer risk remaining at the site when cleanup is completed must no t exceed 1 in 
'100,000 ('! x 10·5) unless otherwise approved by ADEC, and must not exceed the cumulative 
noncarcinogcnic risk standard at a hazard index (111) o f one, reported to o ne significant figure. 

1. When to Perform the Cumulative Risk Analysis 

The cumulative risk standard must be met upon completion o f site cleanup work, but the 
department advises that responsible parties be cognizant early on of potential cumulative risk issues 
to allow adjustments to the scope of the cleanup and avoid remobilization to the site post-cleanup. 
Therefore, it may be prudent to calculate cumulative risk as soon as adequate and representative data 
is available. The department docs no t require that gasoline, diesel and residual range petroleum 
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hydrocarbon fractions (sec both Table B2of1 8 t\ t\C 75.341 and Table C) be included in cumulative 
risk calculatio ns, since selected ind ividual compounds from the fractio ns arc accoun ted for in Table 
Bl and Table C. However the risk may be underestimated since each frac tio n can consist o f several 
other compo unds not accounted for. Sec section 5.6 for more information. 

2. Procedures 

T he process fo r calculating c umulative risk is as follows: 

1. Determine which compounds arc considered chemicals of po tential concern (COPCs) for 
inclusion in the calculation o f cumulative risk. These chemicals will correspond to a HQ o f 
0.1 or cancer risk o f 1 x 10-6 for the residential exposure scenario. COPCs can be determined 
using the maximum soil concentration o f each contaminant at the sire that exceeds 1/ 10'11 o f 
the human health levels in Table 81 fo r the applicable climate zonc.1 For groundwater, the 
maximum concentration is compared against 1/ 10'11 o f the cleanup levels in Table C (sec 
Section 3.0 for addressing cumulative risk in groundwater). ff no chemicals at the site 
exceed the 1/10th threshold for either media, o r o nly petroleum range contamination is 
present, cumulative risk docs not need tO be calculated for the site. J ;or help o n how to 

evaluate compounds not listed in J\ DEC tables, sec Section 5.4. 

Please note that some chemicals listed in Tables Bl and C arc capped at satura tio n or 
solubility levels that arc lower than the actual risk-based value. Using the 1/ 10th thresho ld 
may not adversely influence the calculation; however, adjustments may be needed for 
saturation o r solubili ty-capped chemicals if several arc COPCs at the site. The adjustments 
can be made to correspond to a I IQ o f 0.1 or cancer risk of 1 x 10'6 with A D EC cumulative 
risk tools. P lease consult with t\ D F.C staff for assis tance in calculating the values. 

2. When CO PCs arc present, develop a conceptual site model (CSM) that shows ail of the 
complete exposure pathways at the site. 1\ CSM should include the source o f contamination, 
release/ transport mechanisms, contact media (i.e. soil, air, o r groundwater), exposure route 
(i.e., dermal contact, inhalation, ingestion) and receptor (i.e. curren t/ future resident, 
subsistence user, o r bio ta). !.'or more in formation o n developing a CSM, refer to the 
department's G uidance on Developing Conceptual Site Models (ADEC, 2010). 

3. Using the worksheet example in Appendix i\, record the fo llowing informatio n for each 
con ta min ant: 

a) whether the contaminan t is considered a carcinogen, noncarcinogcn, or both (if it is 
a mutagen, record it as a carcinogen); 

b) the exposure media (soil , groundwater, air) 
c) exposure rou te (ingestion, inhalation of volati les and/ o r particulates, dermal contact) 
d) maximum concentratio n or the mean soil concentration at the 95'" percent upper 

confidence limit (UCL) remaining on-site following cleanup2
; and 

1 1/ 10 of the cleanup level corresponds to a I IQ of 0. 1 and cancer ri~k of I OE-6. 

~To employ the mean soil concemration ar the 95% UC!. under 18 rv \ C 75.380(c)( I), the depa rtment must approve an 
appropriate statistical method. t\~ ~tared above, for groundwater, the sire concentration i~ rhe maximum concentration, 
as described in 18 At\C 75.380(c)(2). 
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e) the corresponding risk-based concentration (RBC) in Appendix B for soil or 
groundwater. 

RBCs correspond to the concentration in soil that would cause an adverse effect through the 
inhalation, ingestion, or dermal contact routes of exposure. RBCs are calculated using the 
equations presented in ADEC's PCCL 2016 and take into account default exposure and 
soil/ aquifer data as well as toxicological data specific to the compound of interest. The 
RBCs differ from Table B 1 and Table C in that individual exposure pathways are shown 
rather than individual exposure pathways are shown rather than the cumulative risk from the 
respective media listed in the Tables. Also, some cleanup levels in Table Bl are capped at 
the soil saturation concentration and therefore may equate to a lifetime cancer risk or HI 
that is lower than the department standard. 

4. For each carcinogen, risk is calculated by dividing the maximum site concentration or the 
mean of the 95 UCL remaining on-site by the applicable RBC and multiplying by the risk 
management level of 1 x 10-5

• Cumulative carcinogenic risk is the summation of all the risks 
from each exposure pathway and exposure route. The equation is as follows: 

. . . . _ [(concx) (concy) (concz) ] _5 Cumulative Carcznogenzc Risk - RBCx + RBCy + RBCz ... x 10 

5. For each noncarcinogen, the hazard quotient (HQ) is calculated by dividing the site 
concentration remaining on-site by the applicable RBC and multiplying by the risk 
management level of 1. The hazard index (HI) is the summation of all HQs across all 
pathways that are affecting the same target organ or system endpoint. The equation is as 
follows: 

[(concx) (concy) (concz) ] 
Hazard Index = RBCx + RBCy + RBCz ... x 1 

Soil cleanup levels through methods two and three address ingestion of soil, inhalation of volatile 
chemicals and chemical particulates from soil in outdoor ambient air, and dermal contact with soil. 
Cleanup levels for groundwater at Table C address ingestion of groundwater, dermal contact with 
groundwater, and inhalation of volatiles from groundwater. 

All other pathways that are shown to be complete based on the site-specific CSM should be 
investigated. These include indoor air from vapor intrusion as well as consumption of wild foods or 
exposure as a result of other site uses. The vapor intrusion pathway can be addressed through a site­
specific analysis following ADEC's Vapor Intrusion Guidance 2012, while other pathways can be 
addressed through a method four risk assessment. 

The RBCs for compounds not listed in Tables Bl and C and for compounds where alternative 
cleanup levels under method three are proposed, must be calculated on a site-specific basis using 
ADEC's Risk Assessment Procedures Manual (RAPM 2015). 

ADEC Contaminated Sites Program 
Procedures for Calculating Cumulative Risk 

Page I 4 
September 15, 2016 



3.0 CUMULATIVE RISK AND GROUNDWATER 
Unless it is shown that the groundwater at the site is not used or could not potentially be used for 
human consumption, it should be assumed that these groundwater pathways arc complete. 
Therefore, chemicals found in groun<lwater at one-tenth of the Table C values need to be included 
in the cumulative risk calculations. 

Table C values were developed using i\ DI ·:C's PCCJ. 2016. Levels developed using the risk-based 
equations in that document arc based on an I IQ of 1 or a li fetime excess cancer risk of ·1 x 10-5 for 
ingestion of groundwater, inhalation of volatiles from groundwater and dermal contact with 
groundwater. The RBCs associated with the three groundwater exposure pathways can be found in 
Appendix B. 

4.0 CUMULATIVE RISK UNDER METHOD FOUR 
\Xlhen conducting a method four risk assessment, compounds found at levels that correspond to 
greater than the risk based benchmarks of 1 x10-6 risk or I IQ o f0.1 will be retained for further 
analysis and arc therefore included in the cumulative risk calculations. Sec t\DEC's R1\PM 2015 for 
more information . 

5.0 CHEMICALS WITH SPECIAL CONSIDERATION S 
The following sections detail procedures for incorporating PCBs, dioxin s, and lead in cumulative 
risk calcula tio ns. l'or additional information and assistance with these compound s please contact 
A DEC's risk assesso r. 

5. l PCBs 

Polychlorinatcd biphenyls (PCBs) arc included in cumulative risk calculations although the cleanup 
levels arc determined on a site-specific basis, based on land use, or through a site-specific risk 
assessment. If separate congener or 1\ roclor concentrations arc present, the appropriate 
toxicological data can be used to calculate cancer risk. At the time o f this document, EPJ\ 's Integrated 
Risk b?formation System (IRIS) had individual assessments for seven different t\roclors: 1016, 1221, 
1232, 1242, 1248, 1254 and 1260. 3 l n addition TRIS has individual assessments for a handful of 
specific congeners. If PCBs arc presented as a total concentration, the most conservative cancer 
slope factor and reference dose should be used. 

5.2 Dioxins 

Risks from dioxins arc calculated based on a 2,3,7,8-tctrachlo rodibenzo-p-d ioxin ( L"CDD) toxicity 
equivalent (l'l~Q) approach and sho uld be included in cumulative risk calculations. Toxicity 
cquivalcncy factors (TEFs) arc used to compare the relative toxicity of individual dioxin-Like 
compounds to the more toxic T CDD. Included in this calculation are dioxins, furans, and d ioxin­
Likc PCBs. T he TEQ approach is based on the assumption that dioxin and dioxin-like compound s 
act through the same mechanism of toxicity. T he TEF for TCDD is equal to one, whereas the TE F 
values fo r all o ther dioxins and dioxin-like compounds arc equal to less than one. The TEQ is 

3 Available at: hup://www.cpa.gov / IRIS/ 
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defined as the product o f the concentration of an individual dioxin-Like compound (Ci) and the 
corresponding TEf' for that compound (l'EFi). The total TEQ is the sum of the TEQ for each o f 
the congeners in a given mixture. 

Total TEQ = l:(Ci x TEFi) 

O nce the total TEQ is calculated, this value can be compared to the dioxin slope factor and the risk 
can be calculated. The most current toxicological data and TEFs should be used when calculati ng 
risk to dioxins. The World Health O rganization remains the leading recommended approach fo r 
T Ers.4 

5.3Lead 

Lead contamination in soil or groundwater is not included in cumulative risk calculatio ns. EPA 
found it inappropriate to apply a reference dose or cancer slope factor to lead (IRIS, 1988). The 
residential lead soil cleanup level in Table Bl is based on the I ntegratcd Exposure Uptake Bio kinctic 
(l EUBK) model. Soil cleanup levels for lead are site-specific, based o n land use, and groundwater 
cleanup levels arc presented in Table C. Jn addition, an alternative cleanup level may be proposed 
under a site-specific risk assessment. 

J ,cad cleanup levels arc based o n land use; for residential land use, the soil cleanup level is 400 
mg/kg. For commercial or industrial land use as applied in ·18 J\ j \ C 75.340(e)(3), the soil cleanup 
level is 800 mg/kg. t\s part o f a site-specific risk assessment conducted according to the RI\ PM 
2015, approved exposure models may be used to evaluate exposure to a child resident or an ad ult 
worker. J\ responsible person may also propose an alternative cleanup level based on a chemical 
speciation of the lead present at the site, under a site-specific risk assessment. For soils 
contaminated with lead more than 15 feet below ground surface, lead cleanup levels will be 
determined on a site-specific basis. 

5.4 Chemicals Not Found in ADEC Tables 

To evaluate cumulative risk from a chemical for which no 1\DEC regulatory criteria is available, the 
first step is to consult the EPA Regional Screening J ,cvels (RSL) table (available at 
http: //www.epa.gov/ rcg3hwmd / risk/ human/ rb-concentration_table/Gencric_Tablcs/indcx.htm) 
and compare the site concentration with the listed screening level for residential receptors. l f it 
exceeds the value listed, which eq uates to a noncarcinogenic risk at HQ= 0.1 and cancer risk at 1 x 
10-r. then consult with AD EC staff to calculate a method two cleanup level using the process 
o utlined in the RAPM 2015. Toxicity and chemical data specific to the compound of concern wi ll be 
needed. Toxicity data can be obtained from L~PJ\'s lRlS. EP t\'s Ptvvisional Peer Revie111ed Toxici!J• 
Values (PPRTI/ s)5

, or anotl1cr accepted source (sec Appendix C). Chemical data can be obtained 
fro m an accepted chemistry source such as the Risk t\sscssmcn t Information System (RA TS). 6 \Xlhcn 
compo unds arc not listed in t\DEC and RSL tables please consult with t\DEC staff. 

4 World Health Organization. 2005. lntemalional Programme on Chemical Safety, Toxicity equivalent factors for 
d ioxins, fu rans, and diox in-like PCBs. Available at http://www.who.im/ipcs/assessment/ tef_values.pdf 
5 J\vailablc at: http: //hhpprrv. ornl.~rov/ 

6 J\ vailablc at: http: //rai~. ornl. l!ov I 
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Next, if the highest concentration remaining in soil o r groundwater exceeds 1 / 10'11 of the calculated 
value, proceed with the steps as described in Section 2.2 o f these procedmes, including evaluating 
complete exposure pathways and comparing with the route-specific RBC(s) developed as part of the 
cleanup criteria calculations and validated by 1\ DI ~C. 

5.5 Naturally Occurring Compounds 

DEC recommends the use of the U.S. Environmental Protection Agency's Guidance for Compa1ing 
Backgro11t1d and Chemical Concentrations in Soil for Co111prehet1sive Environmental Response Compensation and 
LiabiliryAct (CERCLA-J Sites (USEPt\, 2002), for determining if compounds found on site are 
attributable to background levels. If a chemical fou nd at the site is shown to be solely attributable to 
naturally occurring background concentrations, then the chemical is not includ<.:<l in the cumulative 
risk calculations. 
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5 .6 Petroleum Hydrocarbons 

Each petroleum fraction is a mixture of many different chemicals. The Total Petroleum 
Hydrocarbon Criteria Working Group identified indicator contaminants to represent the toxicity of 
the petroleum fractions. Individual risks for each petroleum fraction are then calculated based on 
these indicator compounds (listed in th e table below). In order to accomplish this, analytical data 
for these compounds must be collected at sites with petroleum contamination. If these indicator 
compo unds are not present at greater than 1/lO o f the cleanup level in Tables B1 and C, then no 
further assessment of cumulative ri sk is required; however site cleanup levels for petroleum fractions 
still must be met. 

INDICATOR COMPOUND S 
FOR PETROLEUM CONTAMINi\ TED SITES 

Volatiles (BTEX) 
Benzene* 
Toluene 
Ethylbenzene* 
Total xylenes 

Pobinuclear Aromatic Ifydrocarbons (PAI-Is) -
Acenaphthene 
1\ cenaphthylene 
Anthracene 
Benzo(a)anthracene* 
Benzo(b) fluroranthene* 
Benzo(k) fluoranthene* 
Benzo(g,h,i)perylene 
Benzo(a)pyrene* 
Chrysene * 
Diben7.0(a,h)anthracene* 
rluoranthene 
Fluo rcne 
I ndeno(l ,2,3-cd)pyrene* 
Naphthalene* 

Phenanthrene 
Pyrene 

* indicates carcinogenic 

Metals as required on a case lq)1 case basis 
Arsenic* 
Barium 
Cadmium 
Chromium*t 
Lead 
Nickel 
Vanadium 

Othen as needed on a case lq)1 case basis 
E thylene dibromide (EDB)* 
1,2-dichloroethane (EDC)* 
Methyl tert-butyl ether (MTBE)* 
Volatile organic compounds (VOCs)* 

t Chromium includes both III and Vl valances, but only VI is carcinogenic. 

The carcinogenic risk of petroleum can be adequately evaluated by determining the risk from 
carcinogenic indicator compounds. Using the same rationale, noncarcinogenic effects of petroleum 
can be evaluated by calculating the Hl fo r the indicator contaminants listed in Tables Bl and C. 
Therefore, the department believes that calculating cumulative risk for the indicator contaminants, in 
addition to other contaminants on-site, is protective of the cumulative risk to petroleum exposure, 
provided that site cleanup levels for the petro leum fractions are also met. 
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The department understands that there are petroleum constituents that will not be captured using 
this method. For many of these constituents the toxicity of the compounds has not yet been 
determined or there is minimal risk due to exposure. Petroleum is a chemical mixture. Under the 
Guidelines far the Health Rirk Assessment of Chemical Mixtures (USEPA, 1986), the most preferred 
method for evaluating the risk to chemical mixtures is to use toxicological data for the mixture itself. 
Many mixtures have different toxicological properties than their constituents. The best available 
method for assessing risk to petroleum mixtures is to use a surrogate approach to determine 
cumulative risk. This is done by developing reference doses for each carbon range and then 
summing the HQs to produce the HI as explained in the PCCL 2016. However, at this time, there 
is not enough toxicological data available to calculate risk from the full petroleum fractions. Mixtures 
in petroleum fractions vary by product type and refining process and are altered further by 
weathering in the environment. 

In light of this level of uncertainty, the PCCL 2016 attempts to compensate for the unknown risk 
from the six aromatic and aliphatic fractions by adopting conservative percentages for the 
composition of each fraction within each petroleum range (gasoline range organics, diesel range 
organics, and residual range organics); therefore the fractions are not included in the cumulative risk 
calculations where the petroleum indicator compounds arc used. See Section 6.10 of the PCCL 
2016 for more information. The department continues to investigate this issue with the goal of 
decreasing the uncertainty for risk with a scientifically accurate approach to quantifying the full risk 
from the petroleum fractions. 

6.0 CUMULATIVE RISK CALCULATIONS FOR METHOD THREE 
If alternative cleanup levels have been developed under method three, the carcinogenic risk or HQ 
from each constituent and the cumulative risk are calculated in the same fashion as described in 
Section 2.2. The site concentration following cleanup is divided by the RBC and the quotient is 
multiplied by the target risk standard. When using method three cleanup levels with site-specific 
data, the RBCs in Appendix B cannot be used; instead the same site-specific parameters must be 
used to produce the method three RBCs. See ADEC's PCCL 2016. 

7.0 ADDITIONAL PATHWAYS TO INVESTIGATE 
Upon completion of the CSM evaluation, exposure pathways other than those accounted for in 
Tables Bl, B2 and C may be found to be complete. Such exposure pathways may include the 
indoor air vapor pathway, consumption of cultivated or wild foods at the site, and exposures based 
on recreational use. Vapor intrusion may be addressed through a site-specific analysis using 
ADEC's Vapor Intrusion Guidance (2012), while other pathways will require a method four risk 
assessment. Tables Bl, B2 and C include the following exposure routes for soil: dermal contact, 
ingestion, and inhalation of volatiles and particulates from ambient air; and include the following 
exposure routes for groundwater: dermal contact, ingestion, and inhalation of volatiles. All 
completed pathways must be included in cumulative risk calculations including those pathways not 
addressed in Tables Bl and C. 

8.0 ROUNDING IN CUMULATIVE RISK 
Under 18 AAC 75.325(g) or 18 A.AC 78.600(d), a responsible person must ensure that, after 
completing site cleanup using methods two or three, the risk from hazardous substances does not 
exceed a cumulative carcinogenic risk standard of 1 in 100,000 across all exposure pathways and a 
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cumulative noncarcinogenic risk standard at a hazard index of 1, rounded to one significant figure, 
for all exposure pathways. Similarly, under 18 AAC 75.325(h), a responsible person proposing an 
alternative cleanup level for soil or groundwater based on a site-specific risk assessment under 
method four must ensure that the risk from hazardous substances does not exceed the cumulative 
carcinogenic risk standard of 1 in 100,000 across all exposure pathways and the cumulative 
noncarcinogenic risk standard at a hazard index of 1 for all exposure pathways. 

Both cumulative risk summations for the incremental lifetime cancer risk and the HI should be 
expressed using one significant figure. The risk for an individual exposure pathway for a chemical, 
either the cancer risk or the hazard quotient should be shown to two significant figures. These then 
would be rounded to one significant figure after calculating the cumulative risk. 
Standard rounding procedures must be adhered to such that: 

Starting from the left most significant digit, move to the right until you have as many digits as you 
are allowed to keep. Then look to the immediate right and note the number present. If the number 
to the right is a 5, 6, 7, 8, or 9, round the last significant digit up one. If the number to the right is a 
4, 3, 2, 1, or 0, keep the last significant digit the same. Therefore, the rounding procedures and 
cumulative risk standards are consistent between methods two, three, and four. 

9.0 ECOLOGICAL RECEPTORS 
The noncarcinogenic HI is calculated for ecological receptors. The ecological noncarcinogenic risk 
management level is set at a HI of 1. Carcinogens are not considered to be of concern for ecological 
receptors. The HI is the sum of HQs across multiple exposure routes and exposure pathways. The 
HQ is calculated by dividing the dose by a risk-based ecological benchmark. 

HI = EDose +Benchmark 

If the HI exceeds 1, the individual HQs should be retained for further evaluation. See ADEC's 
RAPM 2015 for additional information. 
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APPENDIX A: WORKSHEET FOR CALCULATING CUMULATIVE RISK 

Chemicals of Concern Exposure Exposure Route 
Carcinogens Media 

[('one ) ('°"' ) (cone ) l Cumulative Carcinogenic Risk= RBC: + RBC; + RBC: ... x io-s 

Chemicals of Concern Exposure Exposure Route 
No ncarcinogcns Media 

wo·~·) (coney) (cone,) l Cumulative Noncarclnogenlc Risk = RBC, + RBC, + RBC, ··· x I 

mg/kg = milligr.lms per kilogr.tm 
mF)L- milligr.1ms per li1cr 

RBC = risk bas.«! concrn1r.i1ion 
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Procedures for Calculating Cumularivc Risk 

Site Concentration RBC 
(mg/ kg, mg/Lor 

me/ m ' ) 

l: (Conc.;.RBC) X 10-5 

Site Concentration RBC 
(mg/kg, mg/Lor 

mg/m ·1) 

l: (Conc.;.RBC) X 1 

Conc.;.RBC 

Tot'll 

Conc.;.RBC 

Total 

Sit e amc 
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APPENDIX B: HUMAN HEALTH RISK BASED CONCENTRATIONS 
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SOIL ARCTIC ZONE 

SOJl. AllCTJC ZONE Non~Ca rcinogc-.ni c (mi::/ki::) Carcinoa;;cnic (m~/kg) 

I la.nudou11 ~ub•uancc 
CAS 

P.1 111~gcnic? ln~c,lion1 DcrmaP lnh.t.latiun• lngc~ tionl Dermal' l nhabtion• N 11mbc:r' 

Accnaphthenc 83-32-9 No 8210 26600 

Accnaphthylcnc 208-96·8 No 4 110 13300 

Acetone 6- -64-1 No 123000 1.09, Ill' 

Aldrin 309-00-2 No 4 11 0.-16 I0.4 

Ammoniu m Pcrchlonuc --IJIJ-98·9 No 958 

Anthrncenc 120- 12-7 No ·111 00 133000 
Antimony (mctnllic) 7440-3(,-0 No 54.8 

Arsenic, Inor~'u1ic 7440-38-2 No 68.4 577 7360 13.S 96. I 3070 
Barium 74 I0-39-3 No :moo 245()()() 

Bcnz [a)anthraccnc 56-55-3 Yes 3.67 11.0 429 
Bcnzaldehyde 100.52.7 No 13700 3040 
Benzene 7 1-43-2 No 5·18 15·1 221 17.7 
Benzo[a)pyrene 50-32-8 Ye, 0.367 I IO 4340 
Bcnzo[b)fluoranthcnc 205-99-2 Yes 3.67 11.0 43400 
Bcnzo[g,h,i)pcrylene 19 1-2-1-2 No 1110 13300 
Bcnzo[k)fluornntl1cnc 207-08-9 Yes 36.7 110 43400 
Bcnzoic Acid 65-85-0 No 5411000 2.31 '10' 
Bcnzyl Alcohol 100-5 1-6 No 1370() 57700 
Beryllium and compounds - 440-11-7 No 274 9820 5510 
Bis(2-chlorocthyl)cthe r 111-44-·I No I I.I 6.34 
Bis(2-cthylhcxyl)phth~ la te 11 --8 1-7 No 2740 11 500 869 3090 5.51 x106 

Bromobenzcnc 108-86- 1 No 1100 658 
Bromodichloromctl1anc 75-r 4 :>lo Z-40 196 5.45 
Bromofom1 75-25-2 No 2740 1540 438 
Bromomc1h2ne - +83-9 No 192 16. 1 
Butadicne, 1,3- 106-99-0 No 4. 16 3.58 1.87 
Butanol, N- 7 1-36-3 :\o 1.1700 
Butyl Bcnzyl Phthlatc 85-68-7 No 27400 11 5000 6400 22800 
Butylbenzcne, n- 10 4-5 1 1! No 6840 

Butylbcnzcnc, sec- 135-911-ll No 13700 
Butylbcnzcnc, tcrt- 98-06·6 No 13700 
Cadmium (Diet) 74·10-·13-9 No 137 1440 49 10 7340 
Carbon Dis ulfide 75-15-0 No 13700 1100 
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SOI I. hltc:'J'I<: ZONE Non-C.trci1w~cnic (111 J:/ki.:) C:udnoi:,cuic (m{:/~) 

I l aurdo11• Subo1 1o1ncc 
CAS 

M111;1 gmic? lllJ:~llli110Z 
Nu.mbcr1 Ocrm:al' lnh;al;uion' lni:uriun1 Oi:rm.111 lnh.ll.iition' 

Corbon Te1111ehloride 56-23-5 ~o 548 320 1-4 14.-l 

Chlonbne 12"'8'>-03-6 No ('8.-l "721 1 l llO 34.8 309 455 

Chlordecone (Kcponc) 1·13-50-0 No 41.1 173 1.22 4.32 2870 

Chloro•nilinc, p· 106-4i-8 No 5411 2310 60.8 2 16 

Chlorobcnzcnc 108-90-- No 274() 424 

Chloroform 6~ 66-3 '" 1370 494 392 5.93 

Chloromcthonc 7-1-IP-3 :-;u 246 

Chloronaphthalcnc, Beto- 'll-58-~ :-.:o I IUOO 35500 

Chlorophcnol, 2- 95 .. 57 .. 11 No 684 

Chromium(lll), Insoluble Salts 16065-83-1 No 205()()() 

Chromium(Vl ) 111540-29-9 Ye, •Ill ·19100 5.36 56.8 

Ch ryscn c 218-01-9 Ye' 367 1100 434000 

Copper 7-H0-50-8 No 54110 

Crcsol, m- 108-39-4 No 6840 28800 2.95' 10" 

Crcsol, O· 95-4!1-7 No (1840 28800 2.95 x 10' 

Crcsol, p· 106-4-1-5 No 13700 57700 2.95 x 10' 

Cumene 98-112-8 No 13700 30-10 

Cyanide (CN-)S 57 .. 12 .. 5 No 112.1 11 6 

Cyclohcxonc 11 ()..82-7 No 13800 

ODD -2-5+8 ~() 50.7 ll!O 192000 

DDE, p,p'· -2 .. 55 .. 9 Z\:o 358 645 

DDT 50-29-3 \lo 611.-1 961 35.8 124 136000 

D ibcnz(o,hlon1h111ccnc 53-70-3 Yn 0.367 1.1 0 3980 

Dibcnzofu111n 132-6-1-9 No 137 1920 

Dibromochloromethonc 12·1-18-1 No Z-·111 145 

Dibromocthonc, 1,2- 106-93-4 No 1230 i.r 6.08 0.685 

Dibromom cthone -4 .. 95 .. 3 :-.:o 
45 2 

(Methylene Bromide) 
Dibutyl Phthalate 84 7-1-2 No 13700 s-~oo 

Dichlorobenzcnc, 1,2- 95-50-1 No 12.300 2890 

Dich lorobcnzcnc, 1,3- 541-73-1 No 12300 2470 

Dichlorobcnzenc, I,+ 106-4(~ 7 No 95!10 10400 2250 31.7 

D ichlorobcnzidine, 3,3'- 91-94-1 No 27.0 96.1 38900 

Dichlorodifl11oromc1l10nc 75-71-8 No 274tMJ 220 

Dichloroctlrnnc, 1,1· 75.34.3 No 27400 2130 69.0 

D ichlorocth anc, 1,2- 107-06-2 No 821 57.0 134 8.H 
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~011 . t\HC:l'ICZONE Non·C .. ucinogcnic (mr,/kE:) CArcinoi:;cuic (mg/~) 

I lau rdott.!l Sub,.c.rncc 
Ct\S 

Mm ... gcoic? l 11i:;c"1io11.t Dcrm:il1 J11hAl•uio11~ lugc:'~tioni DcrnuP luh.d.OLtiou' Nm11bc:r1 

Dich lorocthylc nc, 1,1- "'5-35-l No 6840 51-

Dichlorocthylcnc, 1,2-cis- 156-59-2 No 274 
Dichlorocthyle ne, 1,2-trnns- 156-60-5 No r-10 
Dichlorophcnol, 2,4- 120-83-2 No 411 li30 
Dichlorophcno><y Acetic Acid, 2,-1- 94-7 5-i No 1ro 11 500 
Dic hloropropanc, 1,2- 78-87-5 No 12.'lOO 25.2 338 17.0 
Dichloropropcne, 1,3- 542-75-6 No 4110 11 5 122 38.8 
Dicldrin 60-57-1 No 6.84 28.8 0.760 2.70 2870 
Diethyl Phthalatc 84-66-2 "lo 110000 461000 
Dimcthylphc nol, 2,4- 105-67-9 No 2740 11500 
Dimcthylphth:tlatc 131 11 3 Nu 110()()0 461000 
Dinitrobc nzcnc, 1,2- 528-29-0 No 13.7 57.7 
Dinitrobcnzcnc, 1,3- 99-65-0 No 13.7 57.7 
Dini1robcnzcnc, 1,4- 100-25-4 No 13.7 57.7 
Dini1rophcnol, 2,4- 5 1-211-5 No 274 1150 
Dinitroto lucnc, 2,4- 12 1-1-1-2 No 27-l 11 30 39.2 137 1-19000 
Dinitro tolucnc, 2,6- 606-20-2 \io ·II I JcS 8.11 29.1 
Dini1rotolucnc, 2-Amino--1,6- 35572-78-2 No 274 19200 
Dini1ro1olucnc, 4-Amino-2,6- 19406-51-0 No 274 12800 
Dioxanc, 1,4- 123-91-1 No 4110 3040 122 546 
Diphc nylamine 122-39-4 No 3420 1-1400 
Endosulfan 115-29-7 No 821 
Endrin -2.20-8 No 41 I 173 
E 1hyl Chloride - 5-00.3 No 28500 
E thylbcnzcnc 100-11-4 No 1roo "'130 1110 76.8 
E thylene Glycol 107-21-1 No 274000 1.15x 106 1.96 ~ !OS 
Fluoranthcnc 206-14-0 No 5480 17700 
Fluorcnc 86-73 7 No 5480 17700 
Fonnaldchydc 50-00-0 No 2"'10(1 2030 427 
Hep1ac hlor 76-1-1-8 No 68·1 :!.70 11.0 
Hcptac hlor Epmddc 102-1-57-3 No I 78 I 3·1 9.71 
Hcxachlorobcnzcnc 118-74- 1 No 11 0 7.60 4.-15 
Hcxi1chlorobutadicnc 87-68-3 Nu l ."17 156 15.9 
H exnchlo roc)'clohcxanc, Alphn- 3 19-84-6 No I JOO 4610 1.93 6.86 7340 
H cxi1chlorocyclohcxanc, Bc1:1- 3 19-85-7 No 6.76 24.0 24900 

1\DEC Contaminated Sices Program Page J 16 
Procedures for Calculat1ng Cumulative Risk September 15, 2016 



SOILAllC:l'ICZONE N on-C' . .ucinoJ:cnic (mJt / kJ:) c~rcino,::cnic (m,:: / kg) 

I lau rJou<e !'ubct.tnCC' 
CAS 

Mut~cnic? Numbc11 Jni:c•riun' Dcrm:1P luh.atuio nt log C"rion1 Dcrnul' lnh.ll..Uion' 

Hexachlorocyclohexane, Gamma-
58-8?-9 :-.:o 

41 I 433 II.I 98.3 ·12600 
(Lindane) 
Hexachlorocyclopenindiene 77-47-4 No 1121 205 
H exachloroethane C.7-72-1 No 95.!I 326 304 26.6 
Hexahydro-l,3,5-trinitro-1,3,5-triazinc 121 -82-4 No 

·111 11500 11 1 2620 
(ROX) 
Hexane, N - I I0-54-3 No 15·10 

Hexanone, 2- 591 ,8-6 No (>11·1 1145 
Hydrazine 302-01-2 :-.:o 5.34 4.06 0.9- 8 

Jndcno[l,2,3-<:d]pyrcne 193-.>9-5 Ye, 3.6- 11.0 43-100 
lsophorone -8-59- 1 No :?7-l!l(l 115000 IJ.82, 10•011 12800 45500 
l sopropanol 67-63-0 No 27·IOOO 14500 
Mcn:uric Chloride 7487-94-7 No •II.I 1-17000 
Mercury (elcmeninl) 7439-97-6 No 21.9 28.3 

Methanol 67-56-1 No 27401MJ 1.54 x ID" 

Methoxychlor #2-43-5 No 6114 2880 

Methyl Ethyl Ketone (2-Butanone) "'8-93-3 No 82100 150000 
Methyl lsobutyl Ketone 

I08- I0- 1 No 
69200 

(4-methyl-2-pentanonc) 
Methyl Mercury 22%,-92-6 No n.-
Methyl tcrt-Butyl Et11er (MTBE) 1634-04-4 Nu 32700 6760 1130 

Methylene Chloride 75-09-2 Yt.·" 82 1 27 10 1340 4390 

Methylnaphthalenc, 1- 90-12-0 No 95110 31100 420 1150 

Methylnaphthalene, 2- 91-57-6 No 5-18 1770 

Naphthalene 91-20-3 No 2740 8870 158 41.8 

Nickel Soluble Salts , ·140-02-0 No 27·!0 44200 50800 

N itrobcnzcne 98-'15-3 No 274 848 63.4 

N itroglycerin 55-63-0 No L\., 57.7 116 25·10 

N itroguanidine 556-88-7 No 1371XJ 57700 

N itrosodin1cthyl:unine, N· 62-i5-9 Ye, 1 10 6.45 0.0526 0.1 12 

N it.roso-di-N-propyl2minc, N- 621-64-7 Nu 1.74 6 111 661 0 

N itrosodiphcnybmine, N - 86-30-6 No 2-180 8830 5.08 x 10' 

Nitrotolucne, m- 99-08-1 No 117 5- _7 

N itrotolucne, o- 8!1-72-2 No 123 55.3 

Nitrotolueoc, p- 99-99-0 No 5·18 2310 760 2700 
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SOILi\llCl'ICZONE N on·CArcino,;:cnic (mg/kg) C::ucinogcnic (mg/kg) 

I b.::t .. :udous Sul><tl AllCc 
CAS 

MutAf:tcnic? ln~ci rinnl Dt'rmaP lnh-;:t.l;tCion• ln ~C'• lion! Oem1.1P lnh;i;brion' Numhc r1 

Octahydro-1,3,5,7- tctranitro-1,3,5,7-
2691-41-0 No 

6840 481000 
tctrnzocine (HMA') 
Octyl Phthalatc, di-N - 117-84-0 No 1370 5-70 
Pcntachlorophcnol 87-86-5 No 68·1 11 50 30..1 43.2 2.59 x 106 

Pcntaerythritol tetmnitmte (PETN) 78-11-5 No 274 11 50 3040 10800 
Pcrnuorooctane Sttlpl1,,nie-A · (PFOS) 1763-23- 1 No 2.74 11.5 
Pcrnuoroocta.noic Acid (PFOA) 335-67-1 No 2.74 11.5 17•1 618 
Phenanthrcne 85-01-8 No -11 10 13300 
Phenol 108-95-2 No 41100 173000 9.82 x 107 

Phosphoms, White 7723-14-0 No 2.7-1 
l'olychlorinated Biphenyls 1336-36-3 No 6.08 15.-1 27.8 
Propyl benzene 103-65-1 No 13700 8430 
Pyrcne 129-00-0 No 4110 1330(1 
Selenium 7782--19-2 No 68-1 9.82 x 106 
Silver 7-140-22-4 No 684 
Styrene 100-42-5 No 27·100 1 l·IOO 
TCDD, 2,3,7,8- 1746-01-6 No 0.0000958 0.00135 0.0867 0.0000936 0.00111 0.00154 
Tetrachloroethane, 1,1,1,2- 630-20-6 No 4110 468 31.9 
Tctrac.hloroetl1anc, 1,1,2,2- 79-34-5 No 2740 60.8 10.3 
Te1rachloroc1hylcne 127-18-·1 No 821 16-1 5790 424 
Tetryl (Trinirrophenylmclhylni1raminc) 479-45-8 No 27-1 177000 
Thallium (Soluble Salls) 74-10-28-0 No 1.37 
Toluene 108-88-3 No 11000 29000 
Toxaphene 8001-35-2 No 11.1 39.3 41300 
T richloro-1,2,2-uifluoroeihanc, 1,1,2- 76-13-1 No -I. I I '10' 94800 
Trichlorobcnzenc, 1,2,3- 87-61 -6 No 11 0 
Trichlorobenzcne, 1,2,4- 120-82-1 No 1370 68.6 -120 
T ricl1loroc1han e, 1,1,1- 71-55-6 No 274000 16700 
Trichloroethane, 1,1,2- 79-00-5 No 548 2.34 213 19.7 
Trichlorocthylcnc 79-01-6 Yes 68.-1 7.95 154 18.2 
Trich lorofluoromethanc 75-69-4 No -1 1100 
Trichlorophenol, 2,-1,5- 95-95--1 No 13700 57700 
Trichlorophenol, 2,4,6- 88-06-2 No 1r ST 1110 3930 -l.26x 106 
Triehloropheno,.·yacetic Acid, 2,4,5- 93-76-5 No 1370 5770 
Trichlorophenoxyp ropionic acid, -2,4,5 93-72-1 No 1100 ·1610 

t\DEC Contaminated Sites Program Page I 18 
Procedures for Calculating Cumulative Risk September 15, 2016 



SOILJ\HG l'IC7.0NE Non-C.ucino1-ten ic (mi.:/ki.:) Carci110,::c11ic (mg/kj::t) 

I laurtlou '4 Subsuncc 
CJ\S 

J\111u.i:rnic? 
N 1nnbcr1 lngcstirm.z. J>crmaP fn lul;uion• Ocrnul' luhab.tion• 

T richloropropanc, 1,2,3- 96-18-4 YL''.'t 548 6.7 1 0.0893 

Trimcthylbcnzenc, 1,2,4- 95-63-6 No 67.2 

T rimcthylbcnzcnc, 1,3,5- 108-67-8 No 1370 

Tri-n-butyltin 688-73-3 N" ·11.1 

T rinitrobcnzene, 1,3,5- 99-35-4 No 4110 9 1100 

Trini1ro1olucnc, 2,4,6- 118-96 7 No 68.4 901 406 4500 
Vanadium and Compounds 7440-62-2 No 690 49100 

Vinyl Acet:uc 108-05-4 No 137000 2130 

Vinyl Chloride 75-01-4 Yes ·Ill 226 0.98 1 2.34 

Xylcncs 1330-20-7 No 27400 7 29 

Zinc and Compounds 7440-66-6 No ·11100 
1 "C.\S l'\umber" nl<';IOS 1he ChemW..l .\bs1r.;ac1 St'n"ic::e (C..-\ S) rc::gi$1ry number u1ltqud) :u!tiAncd 10 chemk::il.t. t,y 1he .\ meric;an Chcmic--11 Socie1y :11 nd recorded in 1J1c C.\S Hcgis1ry Sy.s1em 
:: "l ngcuion" means a pou.·n 1i::al p:11hw:1)' of cxpon 1rc ro h::az:uJ ous sulu t:mces 1hrough Jircct co nsump1io n of 1hc soil. 
l "Oc nn:11'' m e:uu a potcnlia1 p:11hwar o f C'Xpomre 10 h:tz::a rdous "uh:u:iuce:s th rough ph) sic;il conr~c1 wi1 h1 lie so il 

"" "l 11h.1il.n ion" mC";ms .& poltnti;il p31hw·ay to ,-0J.11ile orv,;;anic h:1l.1t<le>u" subs1.uu:es in 1he soil 1hrough \•olJ1iliz.u io n. 
s Cpoidc expl'C'Sscd as fttt, o r phrsiologicallr :n~ibble cy-.tnide 
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SOIL UNDER 40 INCH ZONE 

SOIJ. llNDElt 40 INCi I ZONE Non·Carci nnAC nic (111~/k~) C:u cino,::cn ic (mi:/k,::) 

I l1tzudous S ub!!iu ncc 
CAS 

Mu1.igcnic? J11i:cs1ion: llcrrnaP l11ha la1ion1 lngcs1ion1 OcrmaP Jnh:tl;uion' 
Number' 

Acenapluhcne 83-32-9 No 6080 1'>700 
Acenapl11hylcne 208-96-8 No 3040 9860 
Acetone 67-64-1 No 91300 743000 
Aldrin 309-00-2 No 3.04 0.530 7. 15 
Ammonium Perchlorate 7790-98-9 No 7 1.0 
Anthraccnc 120-12-7 No 30400 98600 
Antimony (meta.Ilic) 7440-36-0 No 40.6 
Arsenic, Inorganic 7440-38-2 No 50.7 427 27600 10.0 71.2 11 500 
Barium "'-140-39-3 No 20300 919000 
Benz[a]anthrncene 56-55-3 Yes 2.72 8.15 295 
Benzaldchyde 100-52-7 No 10100 2250 
Benzene 71-43-2 No 406 105 164 12.1 
Benzo[ajpyrenc 50-32-8 Ye> 0.272 0.815 16200 
Bcnzo(b]Ouomnthenc 205-99-2 Yes 2.72 8.15 162000 
Bcnzo[g,h,i]perylcnc 191-2+2 No 3040 9860 
Benzo[k]Ouoran1hcnc 207-08-9 Yes 27.2 81.5 162000 
Benzoic Acid 65-SS-O No 406000 171x106 
Bcrizyl Alcohol 100-51-6 No 10100 42700 
Beryllium and compounds 7440-41-7 No 203 36800 20600 
Bis(2-chlo roc1hyl)cthcr 111-44-4 No 8. 19 .1.33 
Bis(2-ethylhcxyl)phthalntc 11 7-81-7 No 2030 8550 644 2290 2.06 x 107 

Bromobcnzcnc 108-86-1 No 811 450 
Bromodichloromethanc 75-27--1 No 2030 145 3.73 
Bromofom1 75-25-2 No 2030 1140 300 
Bromomcdrnne 74-83-9 No 142 11.0 
Butad icnc, 1,3- 106-99-0 No 2.85 2.65 1.28 
Butanol, N- 71-36-3 No 10100 
Butyl Bcnzyl P ht hlatc 85-68-7 No 20300 85500 4740 16900 
Butylbcnzenc, n~ 104-51-8 No 5070 
Bu1ylbcn2enc, sec- 135-98-8 No 10100 
Butylbenzcnc, ten - 98-06-6 No !0100 
Cadmium (Diet) 7440-13-9 No 101 1070 18400 27500 
Carbon Disulfide -5-15-0 No 10100 1250 
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SOI I. l INDEll 40 INCi I ZONE N~111-C.uci 1101:c:11ic (mp./k~) C.ucino,::c:n ic (m,::/'q:) 

I l iiU'ardous Suh• 1a11cc: 
CAS 

M111:.1.,::c:nic? l nJ,:rte l inn1 D c-rm aP 11111 .tl.1.tiun• ln,::r111iunl Ocnna l$ lnli.t l.11ion• Number• 

Carbon Tc1rachloride 56-23·5 No 406 2 19 129 9111 

Chlonfanc 12789-03-(1 No 50.7 534 812 25.7 229 3 12 
Chlonlcconc (Kcponc) 143-50-0 No 30..J 128 0.901 3.20 10800 
Chloroanilinc, p- 106-4".' -8 No .JO<• PIO 45.1 160 

Chlorobcnzcne 108-90-~ No 2030 190 
Chlorofonn 67-66-3 No 1010 338 291 4.05 
Chloromc1lrnnc 74-87-3 No 168 

Chloronaph1hnlcne, Beta- 91-58-7 No 8110 26300 
Chlo rophenol, 2- 95.s--s No 507 
Chromium(lll), Insoluble Salts 16065-83- 1 P\;o 152000 

Chromium(VI) 18540-29-9 Ye, 304 IS·IOOO 3.97 213 

Chryscnc 2 18-01 -9 Ye' 2""2 8 15 1.62 ~ 106 

Copper 7440-50-8 No 4060 

Crcsol, 111- 108-39-4 No 5070 21400 1.IO • 10• 
Crcsol, o- 95-.J!l-7 No 5070 21400 I.JO, 109 

Crcsol, p- 106-+l 5 No 101 00 42700 I 10 <JO" 

Cumcne 98-82-K '!o JOH)() 2080 

Cyanide (CN-)S s--12.5 !\o 60.8 -9_3 

Cyclohe"anc 110-82-7 No 9440 
DOD 72-54-!I No 37.6 133 7 17000 
DDE, p,p'- 72-55-9 No 26.5 443 
DDT 50-29-3 l\o 50.7 7 12 26.5 3 1.J SIOOOO 
Dibenz[a,h( nnLhracene 53-70-.1 )'('> 0.2".'1 0.815 14900 

Oibenzofuron 132-6-1-9 No 101 1420 
Dibromochlorom e1hane 124-48-1 No 2030 107 

Dibromoc1hane, 1,2- 106-93-4 No 913 940 451 0. 168 
Oibromomc1hane 

74-95-3 No 
30.'I 

(Mc1hylenc Bromide) 
Dibuiyl Ph1ha la1e 84-74-2 No 10 100 42700 
Oichlorobenzenc, 1,2- 95-50-1 No 9130 1970 
Dicblorobcnzcnc, 1,3- 541-73-1 l'!o 9130 1690 
Oichlorobenzcnc, 1,4- 106-46-- :-.o -100 -090 16i0 21.-

Dichlorobenzidine, 3,3' - 9 1-94 I No 20.0 7 1.2 146000 
OichlorodiOuorome1hane 75-7 1-11 No 20300 150 
Dichloroe1h2nc, 1,1- 75-34-3 No 20300 1580 47.2 
Oichloroe1h~nc, 1,2- 107-0<>-2 :>:o 6011 39.0 99.ll 577 
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SOIL JINDEH 40 INCi I ZONE Nou·Carcinogenic (m,::/lq:) C' •• .ucino~cnic (m~/k+:) 

I l1U.udo111 Sub•t;ancc 
GAS 

Mutoagcnic? lnAolll ion: DttmaJ> Number I nh.darion' l n~~cion 1 D enn:all (nh.al.uion • 

Dichlorocthylcne, 1,1· 75.35.4 No 5070 354 
Dichloroethylcne, 1,2-cis- 156-59-2 No 203 
Dichloroc thylcnc, 1,2-tr.UtS· 156-(,0..5 "lo 2030 
Dichlorophcnol, 2,4- 120-83-2 No 304 1280 
Dic hlorophenoxy Acetic Acid, 2,4- 94--5. - No IOIO 8550 
Oichloropropa nc, 1,2· 78-87-5 No 9130 17.3 250 11 .6 
Dichloropropcnc, 1..3- 542-75-6 '\Jo 3040 78.9 90. 1 26.6 
Oicldrin 60-57- 1 No 5.07 21.4 0.563 2.00 10800 
Diethyl Phthalatc 84-66-2 "" 811 00 342000 
Dimethylphcno l, 2, I· 105-67-9 No 2030 8550 
Dimcthylphtha ln lc~ 131- 11 -3 No 811 00 .>42000 
Dinitrobenzcnc, 1,2- 528-29-0 No 10. 1 42.7 
Oinitrobcn:icnc, 1,3- 99-65-0 No 10. I 42.7 
Dinitrobenzcne, 1,4- 100-25-4 No IO.I 42.7 
D inicrophcnol, 2,4- 51-28-5 No 203 855 
Dinitrotolucnc, 2,..t . 121 -14-2 No 203 838 29. 1 IOI 556000 
Dinitrotolucne, 2,6- 606-20-2 No 30.·I 129 6.01 21.6 
Dinitro to lucne, 2-Amino- 1,6- 35572-78-2 No 203 14200 
D initrotoluenc, 4-A mino-2,6- 19406-51-0 No 203 9490 
Dioxanc, 1,4- 123-91-1 No 3040 2080 90. 1 374 

Oiphenylnmine 122-39-4 No 2530 10700 
Endosulfon 115-29-7 No 60R 
Endrin "2-2()..fl No 30.4 128 
Ethyl Chloride ' 5-00-3 No 19500 
Ethylbcm:enc 100-41-4 \;o IOllJO 4s-o 819 525 
Ethylene Glycol 107-21-1 No 203000 855000 7.35x 10' 
Fluoranthenc 206--M-O No 4060 13100 
Fluorcnc 86-73-7 No 4060 13100 
Fonnaldchydc 50-00·0 No 20300 1390 292 

H cptachlor 76-44-8 No 50.7 2.00 7.54 
H cptachlor Epoxidc 1024-57-3 No U2 0.990 6.65 

H cxachlorobc nzcnc 11 8-74-1 No 81.1 5.63 3.04 
Hexachlorobutadicnc 87-68-3 No 101 11 6 10.8 

I l cxachlorocyclo hcxanc, Alpha- 3 19-84-6 No 811 3420 1.43 5.08 27500 
H cxachlorocyclohcxanc, Beta- 319-85-7 No 5.01 P.8 93400 
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SOIL lJNDEl! 40 INCi I ZONE No11-C1ucinoi;:cnic (m~/k~) C.t\tcinoi;:cnic (m~/kJ.:) 

l-b,z.ardn11!f Sub•u..,ncc CAS 
f\.futai;cnic? lnget11ion! Dcrm~P 

N111l1hcr1 
l11h:l1.J.1io 11 ' 111,::~"- liunl DcrmaP lnh.lbtion 1 

Hexuchlorocyclohexane, Gamma· 
58-89-9 :--lo 

30.4 320 8.19 72.8 160000 
(Lind one) 
Hexacblorocyclopentadiene 77-47-4 No 608 1-40 

Hexochlorocthnnc 67-- 2- 1 No -1.0 223 225 18.2 

Hcxahydro-J,3,5-trini1ro-J,3,5-
121-82-4 No 

304 8550 81.9 1940 
triazine (RDX) 

Hexane, N- 110-5-1-3 No 1050 

Hc.~anonc, 2- 591-78-G No 507 578 

Hydrazine 302-0 1-2 No 3.65 3.00 0.669 

Indeno[l,2,3-cd]pyrcne 1'13-39-5 Ye~ 2.72 8.15 162000 

Isophorone 78-59- 1 :--lo 20300 85500 3.68 x 109 9-190 33700 

lsopropanol 67 63-0 No 203000 9940 

Mercuric Chloride 7487-94-- No 30.4 552000 

Mercury (elemental) 7439-97-6 No 16.2 19.4 

Mechanol 67-56-1 No 203000 I.OS x IQ'> 

Mcthoxychlor 72-43-5 No 507 2140 

Methyl Echyl Ketone (2-Butanonc) 78-93-3 No 60800 103000 

Methyl Isobucyl Ke tone 
108- 10- 1 No 

47300 
(4-methyl-2-pencanone) 
Mechyl Mercury 22967-92-6 No 10.1 

Methyl teri-Butyl Elher (MTBE) 1634-04-4 No 22300 50!0 771 

Methylene Chloride 75-09-2 Ye, 608 1850 993 3000 

Mcthylnaphthalcne, 1- 90-12-0 No 7100 23000 31 1 850 

Methylnophtholcn c, 2- 91-57-6 No 406 1310 

Naphthalene 91-20-3 No 2030 6570 108 28.6 

Nickel Soluble Salls 7-1-10-02-0 No 2030 165000 190000 

Nitrobenzene 98-95-3 No 203 580 43.4 

Nitroglycerin 55-63-0 No JO. I ·12.7 530 1880 

Nitroguanidine 556-88-7 No 10100 42700 

Nitrosodime thylaminc, N - 62-75-9 Ye~ 0.8 11 4.41 0.0389 0.0766 

Nitroso-di-N-propylaminc, N - 621-64 7 No 1.29 4.58 24i00 

Nitrosodiphenylaminc, N- 86-30-6 Ko 1840 6540 1.90 x I07 

Nitrotoluenc, Jn- 99-011-1 No 10. 1 ·12.7 

Nitrotoluenc, o- 88-72-2 No 91.3 41.0 

Nitrotoluenc, p- 99-99-0 No 406 1710 56.1 2000 
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SOii . llNDlm 40 INCi I ZON" Non-Ca.r·cinogcnic (m,::/kg) C:ucino~cnic (m~/~) 

J la1 . .udo111 Suh• 1a11 cc-
CAS 

M\1t.~At.ni 1..-? ln~et11 ionl n~rm>* P lnh.tlation' ln1:ttt1ion' Dermal' J11h.1b.1ion1 

Numh~•' 

Ocroh ydro-1,3,5,7-tctranit ro-1,3,5,7-
2691-41-0 No 50i0 356000 

tc t.rnocinc {Hll1X) 
Octyl Phthabtc, di-"1- 11--114-ll No 1010 4270 
Pcntachlorophenol 87-86-5 No 507 855 225 32.0 9.71x106 

Pe nt2cry thritol tctr2llitrnte (PETN) 711- 11 5 No 203 1155 2250 8010 
Perfluorooc1anc 9nlpho11ic J'1tei<!t 

1763-23-1 No 2.03 8.55 
(PFOS) 
Pcrfluoroocronoic Acid (PFOA) 335-67 I Nu 203 8.55 129 458 
l'hcnanthrcnc 85-01-8 No 30·10 9860 
Phenol 108-95-2 No 30-IOO 128000 3.68x 108 

Phosphorus, Whi1e 7723- 14-0 No 2.03 
Polychlorinatcd Biphcnyls 1336-36-3 No ·1.51 11.4 19.0 
Propyl benzene 103-65-1 No 10100 5760 
Pyrenc 129-00-0 No 3040 9860 
Selen ium 7782-·19-2 No 507 3.68 x 10' 
Silver 7+10-22-4 No 507 

Styrene 100-42-5 No 20.300 7820 
TCDD, 2,3,7,8- 1746-01 6 No 0.()()(J0710 0.000997 0.0595 0.0000693 0.000821 0.00105 
Te trnchlorocthane, 1,1,1,2- 630-20-6 No 3040 347 21.8 
Tctrnchloroethane, 1,1,2,2- 79-3+5 No 2030 45.1 -.o7 
Tctrnch lorocthylcnc 127-18-4 No 608 11 2 429() 290 
Tcuyl 

4~9-45-8 No 203 131000 
(Trinitrophcnylmcthylnitrnminc) 
T hallium (Soluble Salts) 7+10-28-0 No 1.01 
Toluene 108-811-3 No 8110 19800 
T oxaphcne 8001-35-2 No 1\.19 29.1 155000 
Trichlo ro-1,2,2-1rifl11oroctha ne, 

76-13- 1 No ,).04 x 1()6 64800 
1,1,2-
Trichlo robenzene, 1,2,3- 87-61-6 No 81.1 

Trichlorobcn:i:enc, 1,2,+ 120-82· 1 Nu 1010 46.9 311 

Trichlo roetha ne, 1,1,1- 71-55-6 No 203000 JI.I()() 

Trich loroethane, 1,1,2- ~9-00-5 No .J06 1.60 l 'i8 13.5 

Trichlo rocthylcne 79-01-6 Yes 50.7 S.+I 114 12.5 

Trichlorofluororncthanc 75-69--1 No 30400 

T richlorophenol, 2,4,5- 95-95-4 No 10100 ·12700 
T richlo rophcno l, 2, 1,6- 88-06-2 Nu 101 427 81 9 2910 1.60 x 107 
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SOii. llND Ell ~O INCll ZONE 

I l:a.:rardc;m11 S u b 111.u 1cr 

T richlorophcnoxyacctic Acid, 2,-1,5-
T richlorophcnoxypropionic acid, -
2,-1,5 
T rich loropropanc, J,2,3-

T rimethylbcnzcne, 1,2,4-

T rimethylbenzcnc, 1,3,5-
T ri-n-buti' lt in 
Trinitrobcnzcnc, 1,3,5-
Trinitrotoluene, 2,4,6-

CAS 
Num hrt1 

93-76-5 

93.-2. 1 

96-18--1 

95-63-6 
108-67-11 

688-73-3 
99-35--1 
118-%-7 

N1u1°C.arci11oge11ic (m~/lq:) 

l>rrnu.11 

67500 
668 

l nh.t.b. tion ' 

-1 .59 
-15.9 

Vanadium and Compounds 7-1-10-62-2 18-1000 

Vinyl Acetate 108-05-4 1-160 

0.0662 

300 

Vinyl Chloride 75-01--1 155 0.%2 
Xylenes 1330-20-7 No 20300 498 

Zinc and Compounds 7-1-10-66-6 No 30·100 

C.ucinogcnic (mi;/kg) 

DcnmaP lnh.1b1ion 1 

3340 

2.0-1 

I "C. \S ~umber" me .11u 1ht' Chcmic.11. \bstr-.tct Sen-lee (W\S) tt~is 1ry 0111nber 1111 iq11 cl) ~0~1&11cJ IO chamc.tls b) 1he t\mcric;.10 C hcm iC".11 Socie1' .ind l't"Con:IC'<l in 1he C. \S ltcgii l ') S) 1o1em 
: "lngcs1ion" mc.tnJ ~ po 1enti:i.I p.tt hw-:ay o f cx:1>0sure to h .1..:.1n:lou1 u 1lu 1.rnce1 through dirc.-ct crn1'um ption t1f thc soil. 

' u01.•nn~I" m c:11u .I ilOlf.'1lfiAI p.uhway o f exposu re 10 h~.t;u\lous substances 1hrough ph} lic.ll co1llac1 wi1 h1hc goil 
"''lnh;1b1ion" ll\C':lll\ .• rotenti.tl patliw:iy lo \-Obtilc: org;in~ h.u.m.l0t11 rnbs1:111cc:1 in the l(ltl tl1 m. 1~l1 \'ol.t 11liu1ion . 
'C,-.nidc: cxprennl .. ,. fn:C', o r p hrsiologictlly :11\'2lt:.Lk cpnidc 
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SOIL OVER 40 INCH ZONE 

SOIL OVE R 40 INCH ZO NE Non-Carcinogenic (mg/ kg) Carcinogenic (m g/ kg) 

Hazardous Substance 
CAS 

Mutagenic? Ingcstion2 Dermal' JnlrnlMion' lnges Lion2 Dermal' Inhalation' 
Numbcr1 

Acennphthcne 83-32-9 4980 16100 
Accnaphthylene 208-96-8 No 2490 8070 
Acetone 67-64-1 No 74700 530000 
Aldrin 309-00-2 No 2.49 0..134 5. 10 
Ammonium Pcrchlora1e 7790-98-9 No 58. I 
Anlhr.tccnc 120-12-7 No 2·1900 80700 

Antimony (metallic) 7440-36-0 No 33.2 
Arsenic, 1 norganic 7440-38-2 No 41.5 350 9-1700 8. 19 58.2 39500 
Barium 7-140-39-3 No 16600 3. 16x 106 

Bcnz (a) anthracene 56-55-3 Yes 223 6.67 2 11 
Benzaldchydc 100-52·i No 8300 1840 
Benzene 71-43-2 No 332 7-1.9 134 8.62 
Benzo[ajpyrenc 50-32-8 Yes 0.223 0.667 55800 
Bcnzo[b]fluornnthcne 205-99-2 Yes 2.2) 6.67 558000 
Bcnzo£g,h,i)pcrylenc 191-24-2 No 2490 80i0 
Benzo(k]fluoro.nthcne 207-08-9 Yes 223 66.7 558000 
Benzoic Ac id 65-85-0 No 332000 1.-IO x 10• 
Benzyl Alcohol 100-51-6 No 8300 35000 
Beryllium and compounds 7440-41-7 No 166 126()(1() 70800 
Bis(2-chloroethyl)cther 111-H-4 No 6.iO 3.09 
Bis(2-c1h ylhc>.-yl)phthalate 11 7-111 -i No 1660 6990 527 1870 7.08 x 101 

Bromobcnzcnc 108-86-1 No 664 321 
Bromodichloromcthane 75-27-4 No 1660 119 266 
Bromofo rm 75-25-2 No 1660 933 214 
Bromomethnne 74-83-9 No 116 7.86 
Butadiene, 1,3- 106-99·0 No 2.03 2 17 0.911 
Butanol, N- 71-36-3 No 8300 
Butyl Bcnzyl Phthlate 85-68-7 No 16600 69900 3880 13800 
Butylbenzenc, n- 104-51-8 No 4150 
Butylbcnzene, sec- 135-98-8 No 8300 
Butylbenzenc, Le ri- 98-06-6 No 8300 
Cadmium (Diet) 7440-43-9 No 83.0 874 63200 94500 
Carbon Disulfide 75- 15-0 No 8300 894 
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SOIL OVER 40 INCH ZONE Non-Carcinogenic (mg/ kg) Carcinogenic (mg/ kg) 

Hazardous Subsiancc 
CAS 

Mutagcnic? lngcstionl DcnnaP lnha1ation4 lngcs 1ionl DcnnaJl lnha_Jation .. 
Number' 

Carbon Tcirachloridc 56-23-5 :-.:o 332 156 105 7.00 
Chlordane 1 Z-'89-03-(1 No -I I 5 4r 5-9 211 187 223 
Chlordcconc (Kcpone) 1-13-511-0 ~o 2·19 105 () ;3; 262 rooo 
Chloroanilinc, p- 106-4--8 No 332 1400 36.9 131 
Chlorobcnzcnc 108-90-i ~() 1660 w-
Chloroform 67-66-3 No 1130 241 238 289 
Chloromcthanc 74-87-3 No 120 
Chloronaphthnlcnc, Bein- 91-5K-7 No 6<>40 21500 
Chlorophcnol, 2- 95-57-8 No ·11 5 
Chromium(Jll), Insoluble Salts 16065-83-1 No 124000 
Chromium(Vl ) 18540-29-9 Yes 24') 632000 32'i 731 
Chrysene 218-01-9 Yes 223 667 5.51\x l[ll> 

Copper 7440-50-8 ~o 3320 
Cresol, m- 10839-4 No -1150 17500 3.79 x 10" 
Crcsol, o- 95-48-7 No 4150 17500 3.79 ' 10• 
Cresol, p- 106-44-5 No 8.l(KJ 35DOO 3.79' 10• 
Cumcne 9K-82-8 No 11300 1480 

Cyanide (CN-)5 57-12-5 No -19.8 56.5 
Cyclohcxanc 11 0-82-7 No 6730 
ODD 72-54-1! No 30.7 109 2.46 x1 0" 
DDE,p,p'- 72-55-9 l'\o 21 - 316 

DDT 50-29-3 ~o ·11.5 583 .21""' 257 1.75 ' I()' 

Dibc:nz(a,h)anthraccnc 53-I0-3 Ye' om 0.66- 51200 
Dibc:nzofuran 132-6-1-9 No 83.0 1170 
Dibromochloromc:1hanc 12-1-48-1 No l(1W s-1! 

Dibromocthanc, 1,2- 106-93--1 No 7-17 67.0 3.69 0.334 
Dibromomcthanc 

74-95-3 No 
220 

(Methylene Bromide) 
Oibutyl Ph1balatc 84-74-2 No 8300 35000 
Dichlorobcnzcnc, 1,2- 95-50-1 No 74i0 1-110 
Oichlorobcnzcnc, 1,3- 54 1-.,3-1 No --1~0 1200 
Dichlorobcnzcnc, 1,4- 106-46-7 No 51110 5060 1r o 15.5 

Dichlorobcn,,idinc, 3,3'- 91-94- 1 No 16.4 58.2 500000 
Dichlorodifluoromc1hanc 75-7 1-8 No 16600 107 

Dichlorocthanc, 1,1- 75-3.\-3 No 16<>00 1290 33.7 
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SOIL OVER .JO l CH ZONE Non -Carcinogenic (m g/kg) Carcinogenic (mg/ kg) 

Hazardous Substance CAS M utagcnic? l nges tion2 DcrmaP Inhalation 1 Ingestion' DennaP Inhalation ' 
N u mber' 

Dichloroethane, J,2- 107-06-2 27.8 8 1.0 4. 11 

D ichloroethyl ene, L,1- 75-35-4 No 41 50 252 
Dichloroethylenc, 1,2-cis- 156-59-2 No 166 

Dich lorocthylene, 1,2-trans- 156-60-5 No 1660 
Dichlorophenol, 2,4- 120-83-2 No 249 1050 

Dichlorophcno>.·y Acetic Acid, 2,4- 94-75-7 No 830 6990 
Dichloropropane, 1,2- 78-87-5 No 7.170 12.3 205 8.28 
Dichloropropenc, 1,3- 542-75-6 No 2490 56.2 73.7 18.9 
Dicldrin 60-57- 1 No 4.15 17.5 0.461 1.6-1 37000 
Diethyl Phthalate 84-66-2 No 66400 280000 
D imethylphenol, 2,4-- 105-67-9 No 1660 6990 
Dimcthylphtha latc 131- 11 -3 No 66·100 280000 

Dinitrobenzene, 1,2- 528-29-0 No 8.30 35.0 
Dinitrobenzenc, 1,3- 99-65-0 No 8.30 35.0 
Dinitrobcnzenc, 1,4- 100-25-4 No 8.30 35.0 
Dinitrophenol, 2,4- 51-28-5 No 166 699 
Din ilrotolucnc, 2,-1- 121-14-2 No 166 685 2.).8 82.9 1.91 x10" 
Diniuotoluene, 2,6- 606-20-2 No 24.9 106 4.92 17.6 
Din i1ro1oluene, 2-Amino-.J,6- 35572-78-2 No 166 11700 
DiniLrotoluene, .J-Amino-2,6- I 9-!06-5 1-0 No 166 .,i70 
Dioxanc, 1,4- 123-91- 1 No 2490 1·180 73.7 266 
Diphenylamine 122-39-4 No 2070 8740 
Endosulfan 115-29-7 No ·198 
E ndrin 72-20-8 No 24.9 105 
E thyl Chloride 75-00-3 No 13900 
Ethylbenzene 100-41-4 No 8300 3HO 
Ethylene Glycol 107-21- 1 No 166000 699000 2.53 x 109 

F lu orantheue 206-4+0 No 3320 10800 
F lu orene 86-73-7 No 3320 10800 
Formaldehyde 50-00-0 No 16600 988 208 
Heptachlor 76--!4-8 No 41.5 1.6-1 5.38 
Hcptachlor Epoxide 1024-57-3 No 1.08 0.810 4.74 
Hexachlorobenzenc 118-74-1 No 66.4 H>I 2. 17 
Hexachlorobutadicne 87-68-3 No 83.0 94.5 7.73 
H exachlorocyclohcxanc, Alpha- 319-8·1-6 No 6611 2800 1.1 7 4.1 6 94500 
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SOIL OVER .JO INCH ZONE Non-Carc inogenic {mg/ kg) Carcinogenic (mg/kg) 

H azardous Substance 
CAS 

Mu1agenic? lngestionl Dermal' Inha lation t lngestion2 D crmaP 
N umber' 

I nh ala ti on~ 

H exachlorocyclohcxanc, Beta- 3 19-85-7 No .j JO JM 321000 
Hcxachlorocyclohexane, Gamma-

58-89-9 l\!o 
24 9 262 6.iO 59.6 549000 

(Lindanc) 
Hexachlorocyclopen1adicne - 7-47-4 No 498 1.00 
Hexachloroc1hane 67-72-1 No 58. I 159 184 13.0 
Hexahydro-l,3,5-trinitro-1,3,5-

121-82-4 No 
249 6990 67.0 1590 

lriazine (RDX) 
H exane, N- 110-54-3 No 752 

Hexanonc, 2- 591-'8·6 No 415 412 

Hydrazine 302-01-2 :'\o 26(1 2.-16 0.4--

lndeno[l,2,3-cd)pyrcne 193-39-5 Ye, 2 23 6.6- 558000 

l sophorone 78-59- 1 No 16600 69900 1.2(" 10"' 77(/J 27600 

l sopropanol 67-63-0 No 166000 7080 

Mercuric Chloride 7487-94-7 No 24.9 J.89" 10• 

Mercury (elemental) 7439-97-6 No 13.3 13.8 
Metha nol 67-56-1 No 166000 75 101)() 

Melhoxycblor "'."2-43-5 No -1 15 1750 
Methyl E thyl Ketone (2-Butanone) 7&-93-3 ~(J 49800 i.>300 

Methyl lsobutyl Kc1one 
108-10-1 No 

33700 
(4-meibyl-2-pentanone) 
MeLh)•I Mercury 22967-92-6 No 8.30 

Mclhi•l 1en-Butyl Ether (MTBE) 163+o+4 No 15900 41 00 550 
McLhylenc Chloride 75-09-2 Ye, 498 1320 8 12 2 140 

Melhylnaph1halenc1 1- 90-12-0 No 58!0 18800 25·1 695 

Me1hylnaph1halene1 2- 9 1-57-6 No 332 1080 

Naphthalene 9 1-20-3 No 1660 5380 77.3 20.4 

Nickel Soluble Salls 7440-02-0 No 1660 56801Kl 654000 

Nitrobcnxcnc 9&-95-3 No 166 41 3 30.9 

Nitroglycerin 55-63-0 :'\o lUO 35.0 434 1540 

N itrog uanidioe 556-88-7 No 8300 35000 

Ni1rosod imed1ylamine, N - 62-- 5·9 Ye, 0.664 3. 14 0.03 18 Cl.0546 

N iLroso-di-N-propylaminc, N- 621-64-- 1'io 1.05 3.74 85000 

Ni1rosodiphenylamine, N- 86-30-6 No 1500 5350 6.5·1 ' 10· 

Nitrololucnc, 1n- 99-08-1 No 8.30 35.0 

Nitrotolucne, o- 88-72-2 No 74.7 33.5 

NiLrotolucne, p- 99-99-0 No 332 1~00 46 1 1640 
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Su lfon°'te 

SOIL OVER 40 INCH ZONE Non-Carc inogenic (mg/ kg) Carcinogenic (mg/ kg) 

Hazardous Substance 
CAS 

Mutagenic? lngcstionl Oerma P Inhalation, Ingestion2 Dermal' Jn ha la tion'4 
N umber' 

Octahydro-l,3,5,7-tetranitro-1,3,5,7-
269 1-41 -0 No 

41 50 291000 
tc trazocine (HMA1 
Octyl Phtbalate, di-N- 11 7-84-0 No 830 3500 
Pentachloro phcnol 87-86-5 No 4 15 699 18.4 26.2 3.33 x 107 

Pcntaerythritol tetr:1n iir:11e (PETN) 78-1 1-5 No 166 699 1840 6550 
Perfluorooctane Su}p~ct-

1763-23- 1 No 
1.66 6.99 

(PFOS) 
Perfluorooctanoic Acid (PFOA) 335-67-1 No 1.66 6.99 105 374 
Phcnantluenc 85-01-8 No 2490 8070 
Phenol 108-95-2 No 24900 105000 1.26 x 109 

Phosphorus, White 7723-14-0 No 1.66 
Polychlorin:ued Biphenyls 133(>-36-3 No 3.69 9.36 13.6 
Propyl benzene 103-65-1 No 8300 ·1110 
Pyrcne 129-00-0 No 2490 8070 
Selen ium 7782-49-2 No 41 5 l.26x 108 
Silver 7440-22-4 No .115 
Styrene 100-42-5 No 16600 5580 
TCDD, 2,3,7,8- 1746-01-6 No 00000581 0.00081 6 0.0425 0.0000567 0.000672 0.000752 
Tctrachloroethane, 1, l,1,2- 630-20-6 No 2490 284 15.6 
Tetrachlorocthane, 1,1,2,2- 79-34-5 No 1660 36.9 5.04 
1' ctr:ichloroethylene 127-18-4 No 498 79.9 3510 207 
Tctryl 

479-45-8 No 
166 108()()0 

(Trinitrophenylmethylnitr11mine) 
T hallium (Soluble Salts) 7-140-28-0 No 0.830 
Toluene 108-88-3 No 6640 14100 
Toxaphene 8001-35-2 No 6.70 23.8 531000 
1' rich loro-l,2,2-tri n uoroeth ane, 

76-13-1 No 
2.49 x 106 46200 

1,1,2-
Trichlorobenzene, 1,2,3- 87-61-6 No 66.-1 
Trichlorobenzcne, 1,2,4- 120-82-1 No 830 33.4 254 
Trichloroethane, 1,1,1- 71-55-6 No 166000 8 160 
Trichloroethane, 1,1,2- 79-00-5 No 332 1.14 129 9.59 
T richlorocthylene 79-01 -6 Yes 41.5 3.88 93.1 8.89 
Trich lorofluoromethanc 75-69-4 No 24900 
Trichlorophcnol, 2,4,5- 95-95-4 No 8300 35000 
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SOIL OVER 40 INCH ZONE Non-Carcinogenic (mg/ kg) Carcinogenic (mg/ kg) 

I lozardous Subs lance CAS Murngenic? lngcs1ion' DcrnrnP Inhalation .. lngestion2 DcrmaP 
Number' 

Inhalation" 

Trichlorophcnol, 2,4,6- 88-06-2 No 83.0 35(1 670 23110 5.49 x 107 

Trichlorophenoxyacetic Acid, 2,4,5- 93-76-5 No 1130 3500 
Trichlorophcno>.1'Propionic acid, - 93--2-1 t\o 

6(>.I 2800 
2,4,5 
Trichloropropanc, 1,2,3- 96-1 8--1 YC!i. 332 3.2- (}05-11 

Trimethylbcnzcne, 1,2,4- 95-63-6 :-Jo 32-

Trimcthylbcnzcnc, 1,3,5- 108-67-8 Nn 1130 

Tri-n-bu1yltin 688-73-3 No 2-1.9 

Trinitrobcnzenc, l,3,5- 99-35--1 No 2490 55200 

Trinitrotoluene, 2,4,6- 118-%-' No -11 s 5-1(1 246 2"'30 

Vanadium and Compounds 74-10-62-2 No -1 18 632000 

Vinyl Accrn1c 108-05-4 No 83000 1040 

Vinyl Chloride 75-01-4 Ye, 249 110 0.9-15 1.69 

Xylene& 1330-20-7 No 1(1600 355 

Zinc and Compounds 74-10-66-6 Nu 2·l'JO() 
I "C.\S .'.'\ml\lxt" me;ans the Chcmic:.l . \bstr;,ac1 Service (C.\S) rq;is1ry number umc1ud1 :uMgncJ to chcmK: .. l.1 11, the ;\mcric-.m Chemic-.il Society and n:c:.on:lctl i111hc C.\S R~istry Sptc:~m 

: "lnge511on" n<w:;.11u .1 poltntul p;.ithw.1)' o f C'Xposu~ 10 h;az;,inJous subsLrnCri rluoug.h d1tt'Ct c0tuum1) 11on o f tl)t' ~I. 
J "OC'ml:al" 1nc:am ;ii pocn11Ul p;11hw;i,) of uposu"' 10 hn.:uJous subs1;mccs throug.h ph~s1c;..t cont.ac l \4 1lh 1hc- Kiii 
'"lnh.il.11ton•• mr-.11u a po1tmUI pl1hw•r 10 \-ob1ilc- otgJnic ll2UrJou1 w b.u ::mcrs in 1hc t0tl 1hrough ' ob11la ;11K>n. 
~ Cf<lllKk n:p""'~ a' (rcr. or pl1y~~ll? anibbSe ~idc 
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GROUNDWATER 

Gl!OUNO\VATlm Non-Carcino~c nic C.1g/L) Carcinogenic (11g/l.) 

11..:z.a.rdou.J Subu ... ncc 
CAS 

f\lu~gc nic? lngctuiont DcnnaP loh::t.l.alion• lngetil tion1 D c.rmaJl lnhab.tion• 
Numbcr1 

Acenaphthenc 83-32-9 No 1200 963 

Accnaphthylcnc 208-96-8 No 602 ·16 1 

Acetone 67-64-1 No 18000 4.39 x 106 64400 

Aldrin 309-00-2 No 0.602 0.0-15!1 0.0 11 5 

Ammonium Pcrchlor:uc 7790-98-9 No 14.0 3190 

Anthraccnc 120-12-7 No 6020 2500 

Antimony (meiallic) 7440-36-0 No !1.02 27 3 
Arsenic, Inorganic 7440-38-2 No 6.02 1370 0.519 97.3 
Barium 1440-39-3 No -1010 63700 
Benz[a]anthr:icenc 56-55-3 Yes 0.343 0. 184 
Bcnzaldehyde 100-52-7 2010 49100 195 4390 
Benzene 71-43-2 No 80.2 605 62.6 14.2 98.3 7.20 
Benzo[a]pyrene 50-32-8 Yes 0.0343 
Bcnzo[b ] Ouoranthenc 205-99-2 Yes 0 .. }13 
Benzo[g,b,i]pcrylenc 191-24-2 No 602 
Bcnzo(k] Ouomnthcnc 207-0!1-9 Yes 3.43 
Benzoic Acid 65-85-0 No 80200 1.20 x 10' 
Bcnzyl Alcohol 100-51 -6 No 2010 88900 
Beryllium and compounds 7440-41-7 No 40.1 63.7 
Bis(2-chloroethyl)cther 111--H-4 No 0.708 27.1 0.170 
Bis(2-ethylhexyl)ph1hala1e 117-81-7 No 401 55.6 
Bromobenzene 108-86-1 No 160 542 125 
Bromodichloromcthane 75-27-4 No 401 6460 12.6 186 1.52 
Bromofonn 75-25-2 No 401 6230 98.6 1410 51.0 
Bromomctha11e 74-83-9 No 28. I 997 10.-l 
Butadiene, 1,3- 106-99-0 No 4. 17 0.229 1.62 l.!17 
Butanol, N- 71-36-3 No 2010 100000 
Butyl Benzyl Phthlatc 85-68-7 No 4010 2870 41 0 270 
Butylbenzene, n- 10-1-51-8 No 1000 
Butylbenzcnc, sec- 135-98-8 No 2010 
Butylbenzene, tert- 98-06-6 No 2010 1050 
Cadmium (Diet) 7440-43-9 No 10.0 11 4 
Carbon Disulfide 75-15-0 No 2010 20000 1460 
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GRO l 'Nll\\ATER Non-C.u c:inogcuic (ti.g/1.) \.a1cinogcnic (Jll:/ I~) 

J l:.u..uJ0 11<1 Sub .. 1.rncc 
CAS 

l\tuu gc-nic? l11gc,1ionl 
N wnbc 11 l>t:"n"P lnli'41.uiou6 lnJ:c-cl inn1 n cnu:aP lnh .. Luion• 

Carbon 'fetrachloriclc 56-23-5 No 80.2 340 209 I I.I 43.3 9.36 
Chlordane 12789-03-6 No 10.0 1.i7 l.·16 2.23 0.362 o.~62 

Chlordcconc (Kcponc) 1-13-50-0 No 6.02 5.-13 0.07i9 0.06-17 

Chloroaniline, p- 106-47-8 No R0.2 1320 3.90 59.0 

Chlo robcnzc nc 108-90-- No -101 1280 10-1 

Chlorofomt 6--66-3 No 201 2530 204 25. 1 292 2. H 

Chloromcthanc 7-1-87-3 No 1118 

Chloronaphthalc nc, 8 c1a- 91-58-7 No 1600 I IOO 
Chlorophcnol, 2- 95-57-8 ~o 100 1020 

Chromium(III) , Insoluble Sah.s 1(,()65-83-1 ~o 30100 ss-oo 
Chromium(Vl) 18540-29-9 Yes (,()2 1-1 0.501 1.16 

Chrysenc 218·01-9 Yes 34.3 

Copper 74·10-50-8 No 802 182000 

Crcsol, m- 108-39-'I No IOOO 12000 
Crcsol, o- 95-48-7 No 1000 12100 

Crcsol, p- 106--14-5 No 20!0 24600 

Cu m enc 98-82-8 No 21JIO 1920 834 

Cyanide (CN-) s--12-5 No 12.0 2730 1.6-

Cyclohcxonc 110-82-7 No 12500 

ODO 72-54-8 No 3.25 0.351 

DOE, p,p'- 72-55-9 No 2.29 0.579 

DD'f 50-29-3 No IU.0 2.29 

Dibc nz[a ,h)a n1hracc nc 53-~0-3 Yes 00343 

Dibcnzofu ran 132·64-9 No 20.1 12.9 

Dibromochloromc1hanc 124-·18-1 No -101 67-10 9.27 J.13 

Oibromocthane, 1,2- 106-93-4 No 180 3600 111.8 0.390 7.14 0.0936 

Oibromomcthanc 7-1-95-3 No 
l!..14 

(l\lc1hylene Bromide) 
Oibu1yl Ph thala1e 84-~-1-2 'lo 2010 1640 

Oichlorobcnzcnc, 1,2- 95-50-1 Ko 1800 2920 -Iii 

Dichlorobenzcnc, 1,3-s 5-11-73-1 No 1800 2500 -IP 

Oichlo robcnzcne, 1,-1- 106-46-7 No 1400 2230 1670 1·14 211 5.10 

Dicblorobcnzidinc, 3,3'- 91-94-1 No 1.73 4.53 

Dichlo rodiOuoromc tha nc 75-71·8 No 4010 311200 209 

Oichlorocthanc, 1,1- 75-34 3 No 4010 58·100 137 1830 35 I 

Dichloroethanc, 1,2- 107-06-2 No 120 2820 1·16 8.56 184 2.16 
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GllOUND\VATEll Non.C...rcino~cnic ~/L) Carcino~nic {JLJ:/ I.) 

I l a.Y ... udo u.1 Sub~t.anc~ 
CAS Muu,::-rnic? lnge~tion1 Uc rnuJl lnhal.uion' ln,::ntionl DermaP lnhalAtion' 

Numbcr1 

Dichlorocthylenc, 1,1- 75-35-4 No IOOO 85•!0 41 7 
Dichlorocthylcnc, 1,2-cis- l.'i6-59-2 No 40. 1 363 
D ichlorocthylcnc, 1,2-trans- 156-60-5 No 401 3630 
Dichlorophcnol, 2,4- 120-83-2 No 60.2 190 
Dichlorophcno"1' Acetic Acid, 2,4- 94-75-- No 201 1350 
Dic hloropro panc, 1,2- 78-87-5 No 1800 21500 8.34 21.6 237 562 
Dichloropropcne, 1,3- 542--5-6 No 602 6560 4 1 ~ 7."'9 78.2 l lO 
Dicld rin 60-57-1 No 1.00 0.614 0.0487 0.0274 
Diethyl Phthnlntc 114-66·2 No 16000 1'!8000 
Dimethylphcno l, 2 ,4- 105-67-9 No -101 3 1 IO 
Dimcthylphthnlntc5 131- 11 3 Ko 1(.000 581000 
Dinitrobcnzcnc, 1,2- 528-29-0 No 201 53.3 
Dinitrobcnzcne, 1,3- 99-65-0 No 2.01 725 
Dinitrobcnzcne, 1,-t . 100-25-4 No 2.01 75.6 
Dinitrophenol, 2,4- 51 -28-5 No •IO. I 1220 
D initrotolucnc, 2,4· 121-1-1-2 No 40. 1 7·19 251 43.2 
Dinitroto luene, 2,6- 606-20-2 No 6.02 93.5 0.519 7.42 
Dinitrotoluenc, 2. A.Jnino·-1,6· 35572-78-2 No 40. I 1030 
Dinitrotolucne, 4-Amino-2,6- 19406-51-0 No I0.1 1030 
Dioxane, J,-1- 123-91-1 No 602 191000 626 ~.-9 2280 11 2 
Dipbenylamine 122-39··1 No 501 840 
Endosulfon 115-29-7 No 120 631 
Endrin 72-20-11 No 6.02 3.68 
E thyl Chlo ride 75-00-3 No 20900 
E thylbcnzcne 100-·ll ·4 No 2010 3820 2090 70.8 124 225 
E thylene Glycol 107-21 -1 No 40100 5.70 x 107 

Pluoronthene 206-41-!I No 802 
Pluorene 86-- 3_7 i':o 802 465 
Pormnldehyde 50-00-0 No 4010 318000 20.5 132 
Hcptachlo r /6-44-8 No 10.0 1..17 0. 1/3 0.0233 0.0432 
Heptachlor Epoi<ide 1024-5- 3 No 0261 0.236 0.0856 0.0712 0.0216 
H exach loroben1ene 118-74-1 No 16.0 0..187 0. 122 
Hex:ichlorobutndicnc 87-68-3 No 20.1 CJ.53 9.99 4.36 2.55 
Hcxachlorocyclohexnne, Alpha- 319-8,1-6 No 160 2-17 0. 124 0.175 
Hcxachlorocvclohexnnc, Be ta- 319-85-7 No OA33 0.613 
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Gl!OllNllWATl;ll Non-C..rcino,::cnic (11~/ I .) <"'..a rci1w1;cnic (11.J:/ L.) 

I lahu1luut Sub•unce 
CAS 

Mut.& J:<"llic? l111-:c•1iunl Nwnbcr1 l>cnn AP lnhal.uion' lni.tc-ttion' l>crmaP lnh:d Ation• 

H cx•chlorocyclohcx•nc, G• mm•-
58-8'1-9 :--:o 602 9.26 0.708 11~) 

(Lindanc) 

Hcxnch.lorocyclopcntadicnc -,---11--1 Nu 120 41.6 OA l 7 

l lexoch loroc1hnnc 67-72-1 No 1-1.0 u.- 62.6 19.5 17.5 5.10 

H cxnh ydro-1,3,5-t.rinitro-1,3,5-
121-82-·I No 

60.2 7960 7.08 861 
t.rininc (RDX) 
l lcxnnc, N- 110-5-1-3 l\:o 1-160 

I lcxanonc, 2- 591-78-6 No JOO 2760 62.6 

1 lydrozine7 302-01-2 "" 0.0626 0260 1120 0.0 11 5 

lndcno [l,2,3-cd)pyrcnc 193-39-5 y~, 0.343 

lsophorone 78-59-1 No ·10 10 86500 820 16300 

lsopropanol 67-63-0 No 40100 6.S I < 10• -11 7 

M ercuric Chloride 7-187-9-1-7 No 6.02 95.6 

Mercury (clcmen tnl) 7-139-97-6 Nu .l21 7211 0.626 

Mctlrnnol 67-56- 1 No ·IOlOO 1.80 x 107 -11 700 

Mctho>.-ychlor 72-43-5 No J(l(l 58.7 

Methyl E tl1yl Ketone (2-Butanonc) 78-93-3 No 12000 1..16 x 10• IO•lOO 

M ethyl Jsobutyl Ketone 
108-10- 1 Nn 6260 

(4-methyl-2-pen tnnon e) 
Me thyl Mercu ry 22967-92-(1 No 2.1)1 -155 

Me thyl ten -Butyl E tl1er (MTBE) 163+0-l-·I No 6260 -133 19900 2 16 

Me1hyle ne Chlo ride 75-09-2 Ye, 120 3660 1250 125 3-170 2030 

Methylnaphthalene, 1- 90-12-0 No 1-100 11 20 26.9 19.7 

lllethyln:iphth• lcnc, 2- 9 1-5'-6 :-\u 80.2 65.I 

Naphthalene 9 1-20-3 No 4111 -01 6.26 1.65 

N ickel Soluble Salts --l-I0-02-IJ =--" -IOI 111200 

N itrobenzcnc 98-95-.3 No .HJ.I 624 18.8 1.40 

N itroglycerin 55-63-0 Nci 2.01 86.8 ·15.8 1820 

N itroguonidine 556-88 7 No 20Jll 1.82 < 106 

N itrosodimc thylomine, N- 62--5-9 Ye• 11.160 73.8 0.0834 0.00491 2.00 0.00145 

N itroso-di-N-propyl:imine, N - 621-6+7 No 0.11 1 3.53 

N itrosodiphenylnmine , N- 86-30-6 No 159 5:?3 

Nitrotolucne, m .. 99-08-1 No 2.(JI 13.6 

Nitrotolucnc, o - 88-72-2 No 18.0 15·1 3.54 27.8 

N itrotoluene, p- 99-99-0 No 80.2 617 48.7 344 
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GROUN D\VATEll Nun-C.ucinogcnic (p.g/1 .) C.arciiu1gc11ic (1q:: / L) 

I lf.U'.udou11 ~ub'4bncc 
CAS J\tuui.:cnic? lngcttioo1 Ocrm:il' I nhal.uion• lnJtcttionl llcrm.d1 lnhalAtion• 

Nwn1Jcr1 

Octahydro-1,3,5,7-tctrani1ro- l,3,5,7-
2691 ·41 ·0 No 

1000 63·1000 
1c1rnzocine (HMlq 
Oetyl Phthala te, di-N- 11~.54-0 'lo 201 

Pentachlorophenol 87·86·5 No 100 1.95 0.524 
Pcntacrythritol t etrnnitr~te (PETN) 78· 11·5 No 40.I 195 4300 
Pernuorooctane 

1763·23·1 No 
0.401 

(PPOS) 
Pcrfluorooctanoic Acid (PFOA) 335·67· I No 0.401 11.1 
Phcnanthrcne 85·01·8 No 602 246 
Phenol 105.95.2 No 6020 141000 
Phosphonis, \Vh ite i723· 1·1-0 No 0.401 91.0 
Polychlorinatcd Biphenyls 1336-36·.1 No 1.95 ).562 
Propyl benzene 103-65·1 No 2010 1830 2090 
Pyrcnc 129.00 () No 602 151 
Selen ium 7782· ·1\>·2 No 100 22800 
Silver 7·140-22-1 No 100 1520 
Styrene 100·42-5 No 4010 10300 2090 
TCDD, 2,3,7,8- 1~46·01 6 No 0.0000140 0.0000834 5.99 x 10• l.48x 10' 
Tetrnchloroe1hane, 1,1,1,2- (,3().20-6 No 602 2390 30.0 109 7.59 
Tctrnchlorocthane, J,1,2,2- 79·3.J..5 No 401 3640 3.90 32.5 0.968 
Tetrnehlo rocthylcne 127-l fl-4 No 120 230 83.4 37 1 653 216 
TCtl)•I 

479.45.s No 
40. I 2470 

(J'rinitrophenylmc1hylnitramine) 
Thallium (Soluble Salts) 7440.28-0 No 0.201 45.5 
Toluene 108-88-3 No 1600 5300 
Toxaphene 8001-35·2 No O.i08 
Trichloro-1,2,2-trifluoroethane, 

76- 13 I Ko 
602000 I 'l l< 106 62600 

1,1,2-
T richlorobcnzene, J,2,3- 87·61·6 No 16.0 12.6 
Trichlorobcnzcnc, 1,2,4- 120-82· I No 201 164 4.1 7 26.9 20.2 
Trichloroc1hane, 1,J,1- 71·55·6 No 40100 25 1000 10·100 
Trichloroethane, 1,1,2- 79-00 5 Nu 80.2 12.50 0.41- 13.7 196 3.51 
Trichloroc1hylcnc 79·01·6 Ye' 10.0 68.9 4.17 11.8 74.5 9.57 
Trichlorofluoromethane 7S-69··1 Nn 6020 36400 
Trich lorophenol, 2,4,5- 95.95.4 Nu 2010 2890 
Trichlorophcnol, 2,4,6- 88·06-2 No 20. I 30.2 70.8 98. 1 
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GltOL' NllWATElt N11n·<:..rcin41J:Cnic (tll:/I.) Carc ino,::cnic (1LJ: / L) 

11.u.udout Sub•t.&n« 
CAS 

Mue&J:c-nic? lnJ:C-<i htm1 Dc.mu.P JUb;LfallOU1 lnJ:_o tiun1 Dcrnul) l11hal.oltio111 

N1unbcr 1 

T richlorophcnoxyacctic Ac id, 2,4,5- 93-76-5 No 201 874 
Trichlorophenoxnnopionic acid, -

93-72-1 No 
160 362 

2,4,5 
Trichloropropanc, J,2,3- 96-18-4 Ye, 1102 767 0.626 0.00835 0.0728 

Trimethylbenzcnc, l ,2,4- 95-63-6 No 14.(1 

T rimc thylbcnzcne, J,3,5- IOll-67-11 No 201 277 
T ri-n-butyltin 6118 73-3 ~,, (1.02 9.87 
Trinitrobcnzenc, 1,3t5· <)9-35-4 :>:o C.O:? 46-00 

Trinitrotoluene, 2,4,6- 118-96-7 No 111.0 448 26.0 IO°"O 
Vanadium and Compounds -4411-62-:? :--:o IOI 596 

Vinyl Accuuc 108-05-4 No 201110 1.36' 106 417 

Vinyl Chloride 75 01-4 Ye' (102 893 209 0.214 2.-1 3.35 

Xylcnes 1330-20· 7 No ·tnlO 753() 2()<) 

Zinc and Com pounds 7·1110 66-6 No 6020 2.28, 10• 

I ''C.\S Xumbcr" mc:1ns 1hc Chcmi<:Al .\ln tr;1ct Scn•ic" (C.\ S) rt-gi.stry number umqucl) 01 U igncd 10 chnrnc;1h h) 1hr , \n'ltnc;m Chrrnic:al Socu::I) .mJ n.-cor'lil-<l in the C.\S R~Slt)' S~·s1nn 

: "f ngn1ion" mC":rns :11 potalli.JI p;uhw:1y o ( cxpmurc to hu:1n:lotu wluunccs 1hroogh d1r«I consump1io11 of 1he '-<M L 
) "lXmul" mc:am .1 poccniul p.11W,..;a' o f upo:1ourr 10 hn.1n.lous :1oubs1.1nc~ 1hrou~h phrs1c .1I coouc1 "'"'h 1~ to1 l 
1 4nh . ..t.11ion .. me.ans a po1c1111.-I p:alh\\il) 10 \-OUtilc otg.1mc hu:ardous w bs1.1ncn m lf)C' KHI through '-0Luila.1t1oon 
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APPENDIX C: HIERARCHY OF TOXICITY SOURCES AND MCLS 
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Hierarchy of Toxicity Sources and MCLs 
Alaska Department of Environmental Conservation 

Division of Spill Prevention and Response 
Contaminated Sites Program 

Tier I Source = IRIS- Integrated Risk Information System 
IRIS is l.-'.PA's data base containing qualitative and quantitative in formation o n the human health 
effects that may result from exposure to chemical substances in the environment. The toxicity values 
listed in !RI arc considered ro be validated and have undergone rigorous peer review. T he 
completion o f IRIS assessments is a multi-step process: 

1) li P1\ D evelops and Completes a draft IRIS Tox icological Review (Duration 345 Days) 
2) I ntcrnal EPA Review (Duration 60 days) 
3) L::P1\ Initiates Intcragcncy Science Consultation on Draft lR lS Toxicological Review 

(Duration 45 days) 
4) EPr\ Ini tiates Independent l ~x tcrnal Peer Review of Draft IRIS Toxicological Review, Public 

Review and Comment on Draft IRIS Toxicological Re,·icw, and I fo lds a Public Listening 
Sessio n (Duration 105 days) 

5) l..:'.PJ\ Revises IRIS T oxicological Review and Develops IRIS Summary (Duration 60 days) 
6) (r\) In ternal E Pr\ Review of Final IRIS Toxicological Review and IRIS Summary (Duration 

45 days) 
(B) EP1\ -led Intcragcncy Science Discussion (Duration 45 days - concurrent with Step 61\ .) 

7) EPr\ Completion of IRIS Toxicological Review and IIU Summary (Duration 30 days) 

Tier II Source= PPRTV- Provisional Peer Reviewed T oxicity Values 
The O ffice of Research and D evelopment/National Center for E nvironmental 
Assessmcnt/Supcrfund J Icalth Risk T echnical Suppo rt Center develops PPRTVs on a chemical­
specific basis when requested by the l~PA's Supcrfund program for use in site specific risk 
assessments. I lowcver, the PPRTVs arc developed in a sho rter period of time and although these 
assessments undergo external peer review, their development docs not inclu<le r\gency and 
interagcncy review as is done with the IRIS assessments. l 'urthermore, thei r development typically 
includes a limited evaluation o f in formation on mode o f action, other toxicological end points, and 
o ther information that provides a better understanding o f the toxicology o f these chemicals. O ften, 
the amount of relevant in formatio n on the roxicity o f these chemicals is less because fewer studies 
have been conducted and reported. 1 lowevcr, the PPRTVs arc generally the bes t quantification o f 
the close-respo nse scientific data tha t is available at the time they arc developed because the PPRTVs 
utilize current in formation and methodologies. 

Tier III Source = Other Toxicity Values 
Tier 3 includes additio nal EP r\/ non- I ~pr\ sources o f toxicity in formatio n. Chemicals that have not 
been through a rigorous IR IS process o r requested fo r PPRTV listing can contain roxicity 
recommend values from other sources. Priority should be given to sources o f informatio n that arc 
most current, peer reviewed, transparent and publicly available. The quality o f these values can vary 
widely and depends o n the depth of the roxicity data base, the scientific quali ty and rigor o f the 
underlying risk assessment and the scope o f peer review. Some available values, such as Agency for 
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Toxic Substances and Disease Registry (A TSDR) Minimal Risk Level (1\1R.Ls) and California 
Environmental Protection Agency (Cal EPA) criteria, have undergone an extensive literature review, 
a rigorous data analysis using current guidance and methods to derive a toxicity value, and have been 
thoroughly peer reviewed. It should be noted that A TSDR MRLs are limited to non-cancer effects 
only. At the other end of the spectrum, there may be chemicals with no values and little or no 
available toxicity information, or outdated studies which are no longer consistent with current 
methodologies and practices. 

Maximum Contaminant Levels (MCLs) are standards that are set by the United States EPA for 
drinking water quality. An MCL is the legal threshold limit on the amount of a substance that is 
allowed in public water systems under the Safe Drinking Water Act. To set a MCL for a 
contaminant, EPA first determines how much of th~ contaminant may be present with no adverse 
health effects based on the information from hierarchy of toxicity listed above. This level is called 
the Maximum Contaminant Level Goal (MCLG). MCLGs are non-enforceable public health goals . 

. The legally enforced MCL is then set as close as possible to the MCLG. The MCL for a contaminant 
may be higher than the MCLG because of difficulties in measuring small quantities of a 
contaminant, a lack of available treatment technologies, or if EPA determines that the costs of 
treatment would outweigh the public health benefits of a lower MCL. In the last case, EPA will set 
the MCL to balance the cost of treatment with the public health benefits. 
The EPA guidance for establishing an MCL states that "MCLs are enforceable standards and are to 
be set as close to the maximum contaminant level goals (MCLGs) (Health Goals) as is feasible and 
are based upon treatment technologies, costs (affordability) and other feasibility factors, such as 
availability of analytical methods, treatment technology and costs for achieving various levels of 
removal." The process of determining an MCL only starts with an evaluation of the adverse effects 
caused by the chemical in question and the doses needed to cause such effects. Finally, only a very 
small percentage of environmental contaminants have an established MCL. 
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