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MEMORANDUM

SUBJECT: Additional Documents for HWIR Review N

NN

FROM: Joseph Greenblott, Regulatory Support Staff
Office of Research and Science Integration (8104

TO: " Addressees

Please find attached two addendum to the HWIR Multipafhway risk analysis,
together with copies of April 26 - 27 1995 SAB Meeting Minutes and a June 20, 1995

memorandum on the OMB Review. We are still awaiting the final SAB review
report. :
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Addressees:

Ben Blaney, Assistant Director
U.S. EPA/ORD/NRMRL

26 West Martin Luther King Drive
Room 235

Cincinnati, OH 45268

Steve Schmelling, Director of Research
Subsurface Processes and Systems Division
U.S. EPA/ORD/NRMRL ‘
P.O. Box 1198

919 Kerr Research Drive

Ada, OK 74820

Mike Waters, Assistant Director \

National Health and Environmental Effects Research Laboratory
U.S. EPA/ORD

Research Triangle Park, NC

Bob Swank, Deputy Director
Ecosystem Research Division
U.S. EPA/ORD/NERL
College Station Road
Athens, GA 30613

John Moore, Deputy Director
Characterization Research Division
U.S.EPA/ORD/NERL/CRD

944 East Harmon Avenue

Box 93478

Las Vegas, NV 89193

Kevin Garrahan, Assistant Director

National Center for Environmental Assessment (6602)
EPA/ORD

Room 3817

Washington, DC 20460

Stephen Nesnow, Chief

Biochemistry and Pathobiology Branch
U.S. EPA/ORD/NHEERL/ECD

Room K 322 (MD 68)

Research Triangle Park. NC 27711
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MEMORANDUM FOR "SALLY KATZEN _ 2
THRCUGH: | James B. MacRae, Jr. (}}
FROM: Arthur G. Fraas AF.

Jonathan Gledhil

SUBJECT: Limited Review of EPA's Risk Assessment for the
Hazardous Waste Identification Rule (HWIR)

Summary

We have given a quick lcok at EPA's draft 2,000 page (albeit
incomplete) risk assessment methodology supporting the Hazardous
Wagte Identification Rule (HWIR) and have a variety of concerns
with EPA's approach. In addition, the analysis submicted by EPA
is incomplate, contains errors, and apparently is undergoing
centinous revision. As a result, we do not know whether (or to
what extaent) EPA i3 addressing our concerns and those identified
in the Science Advisory Board review of EPA's methodology. What
we do know is that in some instances EPA's estimate of a "safe”
level for a chemical is hundreds or millions of times lower than
that chemical's concentration in unpolluted scils. Adopring tha
drafz numbers a3 regulatory levels will ralease only a small
Zractlion of the low rigk wastes curreantly regulated under
extremely expensive RCRA hazardous waste standards. We are very
concerned that both we and EPA will not have enough time to
review these issues before the August 15 judicial deadline for
the HWIR proposal,

Limits to a Full Raviaw of ZZA'3 Drafi Mathodelogy

Three constraints preglude our abillty tc undartake a
comprehensive reviaw it thiz meint. Tiras, IPA has noh givan ug
Szmpla2za varaian 2l otz o nioovi3c: L22d 1z daTLve tizle? La2vals
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Swaiaz machpdelicgy ana r23ulif3 -~ of Lts risx assessament
Second, EPA 1s currentcly revising parts of the
draft methcdology it has alraady provided us. Third, E2A staff
told the SAB that the current versicn of the methodology contains
numerous arlithmetic erxors. Based on EPA's expected schedule to
complete the risk assessment, we do not expect to have an
opportunity tc review a complete methodology and results before
the judicial deadline.
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three principal.concerns with EPA's rulemaking schedule:

(1) there is no time for an external review of the complete
methodology; (2) there is no time for validation of the
methodology with actual site data; and (3) there 1s no time to
characterize the degree of conservatism imbedded in the "safe"
levels. 1In its recent public hearing on the HWIR risk :
assessment, EPA's Science Advisory Board (SAB) raised similar
questions. The SAB is unlikely to complete its formal report on
this rigk agsessment package before the end of the summer.,

The BWIR Methodology's General Approach

The analysis assumes that industry manages solid waste in three
different ways. For each of these management methods, EPA
evaluates 43 different ways waste could migrate from the dumps to
humansg or wildlife. The analysis back-calculates the waste
concentration that will ensure the human or environmental
receptor does not face a risk above EPA's risk goals (for
example, a cne-in-a-million increase in cancer risk over a
lifetime). For all 129 waste unit/exposure pathway combinations,
EPA- sets the lowest back-calculated waste concentration as the
draft "safe" level for that chemical.

Concazrns with "Raaults®

The analysis lists draft "3aia" lavels for each chemical in the
analysis. As the table below indicates, some calculated "safe”
levels are lower than the concentration typically found in
uncontaminated soils. If wastes with concentrations lower than
these "gsafe" levels are the only wastes that would exit hazardous
waste requlation, hazardous wasts woeold have to ke "cleaner" than
background socils.
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In addition, the exit values for three other metals -- nickel,
mercury, and copper -- are within the range of natural
concentrations in U.S. soils.! People are also exposed to

chemicals in other settings. For example, benzo{a)pyrene is
found in burnt meat and other rcasted food. The benzo({a)pyrene

concentration in a cup of coffee is often 100,000 times greater
than EPA's draft exit level. As stated above, these numbers may
or may not be the proposed exit laevels, because EPA staff will be

trying to correct arithmetic errors and other analytic problems
in the risk assessment.

Magthodology Problams

To calculate a "safe" level, EPA makes six expliclt conservative
assumptions in each of the 43 different risk assessment pathways.
The methodology includes two conservative "assumptions for the .
source contamination in the tank, ash pile, or other waste
management unit, two conservative assumptions for the migration
of contaminant from the waste unit to the human receptor, and two
congervative assumptions for the human or animal intake. The
analysis does not calculate the cumulative level of conservatism
~-- e.g., 99.999 percent of the population would be exposed to
lower risks -- of these six conservative assumptions. 1In
addition, since one pathway uses cne set of six conservative
agsumptions and ancother pathway uses a diZfsrant set, it is very
‘nard to compare the level of conservatism across the 43 cathways.
It is even more troubling to find, though, that the analysis
contains a number of additional implicit conservative assumptions
in methodologies or input data. A few of these implicit
assumptions or problematic methodologies are discussed below:

’ No Biodagradatiga, IPA stafl state that, for over 70
percent of chemicals, the calculatad “saze“ pathway assumes
waste is managed in land treatment units (LTUs). In LTUs,
operators 2pread contaminated =ludges onto a field and till
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degradation, EPA conservatlvely assumes that no

bicdegradation occurs. In affect, I2A assumes 40 years cpen
waste dumping.

. No Chemical Degradation. Some chemicals immediately break
apart if exposed to water. However, since the analysis
congervatively assumes this chemical degradation does not
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Soil Runoff Mathodalogy. EPA fundamentally misapplies an
empirical equation to predict how much of eroded soil
reaches an adjacent stream or agricultural field.® Thirty-
two percent of the draft exit levels depend on this
erroneous approach.

Ne¢ Othar EBnvironmental Regulatisms. Certaln exposure
pathways are barred or subsgstantially reduced by non-RCRA
environmental regulation. For example, EPA stormwater
control regulations limit contaminated soil runoff.! Wind-
blown dust is constrained by EPA's particulate matter
standards. EPA's BACT, MACT, and other air emigsion
standards control volatile organic emissions from tanks.
The analysis appears to assume that other regulatory
controls do not exist or that practices violate other EPA
regulations for decades.

Equilibrium Analysis. The analysis assumes that
contaminants bound tc s0ils and sediments disperse
throughout a water body or field as scon as they reach it.
In a very recent SAB review of this approach in another risk
asgsessment document, the SAB found that these equilibrium
assumptions are unsuitable for regulatory purposes due to
the substantial scientific uncertainties in the models.® 1In
general, equilibrium models overpredict cff-site
contamination.

Off£-3ite Wind Conditiona. In many key pathways, an off-gite
agricultural field is contaminated by wind-blown dust from a
LTU. The local winds are curious; in EPA's methodology,
wind blows across the LTU and scatters contaminated dust
onto the farmer's field, but does not blow any dust off of
the farmer's field.® It is also unclear whether EPA even
asgumes that soil erodes from the farmer's field.” By
allowing contaminants to enter the field and restricting the
ways to exit, the analysis overstates the likely
congsnIraticon L tha Flald

R e ] --- - w - - -

Zxzelusa 3ca2natis Proalams

The calculated "safe”" lavals Zor the pathways ars derived frecm
some physically impossible scenarios of human exposure. In
addition, some exposure 3cenarios, while not physically
impossible, are highly improbable. The analysis provides little
information for the public to ascertain how probable (and thus
protective) the exposure 3scenarios are.

Location 42 WUnizta, In 2ach axTosurz acsnario, IPA locates
Zhe 0II-41%2 T2CATIST 3T IR@ TSINT TRET r3czives Thz maxkooum
ZSoTasinaclca Foroazmrls, zoZazgz LTT L2 loczzag cnoche
canikz 2% 2 3mall 2TIo3zn o Ihac L3 m@ac Iz drinking watar and
duondiacancs Joon lcoauwapison Jile ana_vaLz iocatad 3
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subsistence farmer's fleld in the area downwind from a large
LTU that has the maximum dust deposition. Although there is
some small possibility that these scenarios could occur,
without an estimate of the probability, policy officials and
the public can not determine whether EPA's draft levels are
protective ix 80, 99, or 99.993999 percent of actual LTU
conditions.

Human Rasidancy Immediatqly After Waste Placemgnt. For

sixty percent of the chemicals, the calculated "gafe" levels
assume an adult or child takes up residence on the waste
unit immediately after it closes (assumed to be 40 years
after waste placement). It is hard to imagine this scenario
unlesgss local zoning officials and private developers
conspire to mask the property's past use. Residential
construction would generally place additional soil on the
wagte layers to block exposure. Although there is a very
small possibility that this scenario could occur, the
~analysis does not estimate the likelihood.

Subsistance Fisher. Nine percent of the exit levels are
designed to be protective of a fisher using a small stream
for subsigtence fish consumption. In these situations,
contaminated soil erodes from a large LTU, reaches the
stream, and either settles to the bottom or flows suspended
in the water. However, EPA constrains the maximum amount of
sediment in stream flow to levels tolarable to fish.
Therefore, because EPA's methodologies overpredict the
amount of sediment that reaches this stream, a large amount
-- four inches of sediment -~ settles on the bottom of the
stream channel sach year.® Since the stream channel is only
cn average seven inches deep, this extreme sedimentation
would likely fill up the entire channel within a few years.
Real streams do not gilt up so quickly.!?

To pradict exit levels, the analvsis is rased on the
amalla3Y atrmaam 3023 iZla T2 3UDDorT fiaa J2r hman
soasumorion.t® IZ3 1323 flan cgadumscisn -wiz23 Soar zhis
3udasrzzance fighar than zr2 Z2rzsvyec from 2 3tudy o Native
Columbia River.!* The Columbia

Americans fishing on the
River is 2590 timees longer ancd haz2 a flow rata 17,0800 times
greater than the small stream in the analysis.'? Fish are
certainly less plentiful and smaller in a smaller stream of
the sort modelled by EPA. A subsistence fisher would have
to expend a much greater effort to catch the same amount of
food as the Columbia River fishers. Lespite the poor
:;3:ing proscacts, the 3ucsistanca figner catches all of ais
or ner Zish (140 1lbs ¢f a2diblae Zilat =2ach year) in this

gt r-aam -

—-— e e .



- 5 -

Fruit and Vegetable Crop Yields. EPA‘s assumed subsistence
farmer grows ninety percent of his or her yearly consumption
fruit, leafy vegetables, fruiting vegetables (e.q.,
tomatoes, cucumbers), and legumes on a 75-acre field.
However, glven EPA's consumption and crop yield assumptions, .
the farmer newds over 480 acres of land to grow enocugh food
that EPA assumes he or she eats.! The risk assessment's
values must be erroneous. For example, the analysis assumes
an eleven square-foot patch ylelds only 20-milligrams of
edible fruit.® :



END NOTES

1. Average concentrations in U.S. soils from Report to Congress
on Cement Kiln Dust, Office of Solid Waste, USEPA, December 1333.
Draft exit levels from Review Draft, Table 8-1.

2. An EPA report calculates the neutral (p¥ = 7) hydrolysis
half-life for phorate toc be 96 hours. (See Jackson, J. et al.,
"Measurement of Hydrolysls Rate Constants for Evaluation of
Hazardous Waste Land Disposal: Volume 3. Data on 70 Chemicals,”
Environmental Research Laboratory, Office of Research and
Development, EPA, 1988.) The lowest exit level for phorate is
exposure pathway 9 for a land treatment unit, assuming a
subsistence farmer consumes root crops grown directly on top of
the closed unit. (See Review Draft, Table 8-1).

‘3. EPA used an empirical equation to estimate sediment delivery
ratio from Vaneni, V.A., Sediment Enginesring, American Society
of Civil Engineering, 1977/. Although researchers generally
estimate watershed-specific sediment delivery ratios, Vanoni
formed a general relationship from the work of many authors. 1In
Vanoni's empirical equation, a basin's sediment delivery ratio is
proportional to the -1/8 power of the drainage area. However,
Vanoni's derzived his empirical relationship from sediment
measurements of complete drainage basins, not incomplete
watersheds like a waste management unit. In these empirical
models, mobilized socil either travels to a channel or settles
inside the drainage basin. Across the waste management unit,
mobilized s80il either travels to a channel or settles on
adjoining land outside the waste management unit. Since eroded
soil from the waste management unit could come to rest on land
elsewhere in the watershed, the percentage reaching water bodies
is likely to be far less than EPA's value. As a further
illustration of this problem, EPA oftesn uses another empirical
model to estimate sediment delivery ratios.

.

Tur—her, IPA pradlictz zhrsa Iin=2a 3z much 2edimant dalivery Irc
the waste managament unli: -- ajaumad IS -2 on rslatively flat
land next to the stream -- than from the more steeply-slaped land
in the reat of watarshed. Thia ralaticnzniy L3 exactly the

oppcsite of what 1s observed in most watersned studies. See
Johnson, R.R., Putting Soil Movement in Perspective, J. Prod. .
Agric. 1:5-12, 1988.

4. Storm-water run-off discharges from incdustrial activity is
ragulatad undexr 40 CFR 122,24, ©Sclilluticn pravention plang and
best management practicss ars raquired to reducs pollutants
{defined as thz Toiic Relaase Inventory 123t in stormwater
discnarges. ‘
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5. USEPA Science Advisory Board, Review of Draft "Addendum to
the Methodology for Adsessing Health Risks Associated with
Indirect Exposure to Combustor Emigsionsg,™ 1994.

6. The constant to account for soil losses in the off-site
agricultural field includes a leaching constant, a degradation
constant (set to zero), a volatilization constant, a surface run-
off constant, a soill erosion constant, but rot a soil loss '
constant to account for particulate ercsicn. See equation 6-102
on page 6-167 of the Review Draft, for example.

7. In the example calculations presented to the Science Advisory
Board's subcommittee, there is no value for the scil loss
congtant due to soil erosion. However, as discussed in the
previous note, the analysis explicitly includes this loss
mechanism.

8. In the example calculations presented to the Science Advisory
Board's subcommittee, the rate of burial in the stream (Equation
6-397) is 0.1 meters, or approximately four inches per year.

S. If a watershed really had such high levels of erosion, much
more sediment would likely stay suspended in the water and thus
preclude extensive aquatic life.

10. See Review Draft, page 6-640.
1l. See Review Draft, page 5-146.

12. - In the analysis the small stream is 8.5 km long and has a
flow rate of 10,000,000 liters paz year. The Columbia-Snake
river system is 2,120 km in length with a flow rate of

- 163,000,000,000,000 liters per year. See Showers, Victor. World
Facts and Figqurasa, Wiley & Sons, Inc., New York: 1979.

13. See Review Draft, page 5-146.

14. Catrsulacad fram 4

-t o e - . - - Ten -_: -
-

2 znd annual crop yislds
given in Tabl2 6-15 on zage ¢

the Review Draft.

13, Tha Zruit creop yiald 23 2.3xi07 kg of dry weight/m* in the
draft analysis. See Review Draft, page €-635. The dry weight to
wet weight conversion factor for fruit is 6.67. See Review
Draft, page 5-146. Therefore, a farmer yields only 17x10"¢ kg
(approx. 20 milligrams} ¢f fruit per square meter of cultivation.
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1.0 INTRODUCTION

1.0 INTRODUCTION

This document is a supplement to the Technical Support Document for the Hazardous
Waste Identification Rule: Risk Assessment for Human and Ecological Receptors, dated August
1995. It describes changes in methods and inputs since the August 1995 document, and corrects
a few errors in the August 1995 document.

This document is organized into 5 sections. This introductory section provides an
overview of the changes and document corrections, and provides an index to sections, tables, and
equations in the August 1995 document affected by the changes and corrections. Section 2 of
this document describes each of the changes or corrections in more detail, and includes revised
equations or tables as necessary. Section 3 provides references. Following the references are
updated Appendices A (chemical properties data, updated to include silver), B (new ecological
toxicological profiles for several chemicals), and D (revised central tendency results) and new
results (as revised tables for Section 8 of the August 1995 document; bound separately).

Many of the changes apply to more than one section of the August 1995 document, and
some sections are affected by more than one change. To assist the reader in locating changes,
Table S-1 lists sections, tables, and equations in the August 1995 document affected by the
changes described in this document, and shows which changes apply to each affected section.
The changes are identified in the table by the number used below. -

1.1 Changes in Methods

Many of the changes in the methods used in the analysis involved adding additional loss
mechanisms in soil or water throughout many of the pathways. These include:

Biodegradation (corrected) and hydrolysis (added) in the land application unit
Biodegradation, hydrolysis, erosion, and runoff losses from the off-site field
Biodegradation, hydrolysis, and volatilization losses from surface water
Burial and volatile losses in surface water for surface impoundment spills’

N -

In addition, several changes were made to pathways involving soil erosion to an off-site field,
including: -

5. Correction to account for soil eroding onto the off-site field and adjustment to the
sediment delivery ratio to account for sources that are significantly larger than the
receiving field

e

November 1995 » i-1



Table S-1. Index of Sections, Equations, and Tables Affected by Changes

Section

What Affected

1

2 3 4 5 6 7 8 9

10 11 12 13 14 15 16

1.7.4

Tabie 1-8

X

4.3.2

Table 4-4

Table 4-5

5.2.4

Table 5-3

527

 Table 5-6

Eqn 5-64

Eqgn 5-67

5.3.2

Table 5-15

Table 5-16

6.3.2.2

discussion

6.3.2.3

Egn 6-2, 2a¢

Egn 2¢

Eqn 6-10

6.5.2.1

Eqn 6-13

Egn 6-15.

all Eqns

6.5.2.2

Eqn 6-21a&b

Eqgn 6-23

Egn 6-25

all Eqns

6.5.2.3

Eqgn 6-32

Eqgn 6-34

Eqn 6-38

all Eqns

6.6.1.2.1

Eqn 6-49

6.6.1.2.4

discussion

6.6.2.2.1

Eqgn 6-74

6.6.2.2.4

discussion

X X XX
>

6.6.2.2.5

Eqn 6-90

Eqn 6-92

all Eqns

6.6.2.2.6

Eqn 6-99a

‘Eqn 6-100

Eqn 6-102

all Eqns

6.6.22.7

Eqn 6-109

Eqn 6-111

Eqn 6-115

all Egns

6.6.3.2.1

Eqgn 6-131

Egn 6-133

all Eqns

6.6.3.2.2

Eqn 6-142 a&b

Eqn 6-143a

Eqn 6-144a

Eqn 6-145

Eqn6-147

all Eqns

¢
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Table S-1. Index of Sections, Equations, and Tables Affected by Changes

1

2 3 4 5 6 7 8 9 10 1

12 13 14 15 16

X

x

Section What Atfected
6.6.3.2.3 Egn 6-158

Eqn 6-160

Eqn 6-164

all Eqns
6.7.5.1 Table 6-20
7.1.6 Table 7-5
7.3.1.2 discussion
7.35.3 Eqn 7-12

Eqn 7-14

Egn 7-15
7.3.6 Egn 7-21, 7-21a-d

Eqn 7-38

discussion
7.45.3 Eqn 7-50

Eqn 7-51

Eqn 7-53
7.5.5.2 Egn 7-69
7.76.2 Table 7-45
8.0 all
Appendix A Table A-6

all tables
Appendix B selected profiles
Appendix D all
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1.0 INTRODUCTION

Elimination of the soil erosion pathway for waste piles when the receiving field-is large
relative to the waste pile (i.e., for ecological receptors and cattle)

Elimination of high end parameter combinations for the land application unit to eliminate
situations where the receiving field is significantly larger than the source

“Finally, one change in the scenario for closed land application units was made:

8. A 10 year period of non-use between closure and the start of any activities leading to on-
site exposures - was added

1.2 Changes in Input Values
The input values for the following parameters were changed:

9. Several ecological benchmarks were revised

10.  The stream order used to determine inputs for the high end waterbody was changed to
reflect a larger stream

11.  The Universal Soil Loss Equation (USLE) length slope factor for land application units
was changed to reflect 2 percent slope for consistency with the groundwater analysis

12. The USLE cover factor was changed to reflect a greater degree of ground cover

1.3 Document Errata
The following reflect corrections to the documentation, not changes in the methods or

inputs:

13.  Fish concentration units for Table 5-6 have been changed to mg/g from mg/kg in the
August 1995 document

14.  Fish intake units in Equations 5-64 and 5-67 have been changed to mg/kg/d from pg/kg/d
in the August 1995 document

15.  Water concentrations in Table 5-3 for chemicals after lead have been changed to reflect
an exposure duration of 30 years instead of 9 years

16.  Appendix A has been revised to include silver
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2.0 DESCRIPTION OF CHANGES 2.1

2.0 DESCRIPTION OF CHANGES AND CORRECTIONS

This section describes each of the changes or corrections and provides revised equations
and tables where necessary. For each change, the original approach documented in the August
1995 document is described, followed by a description of the revised approach. Section numbers
refer to the August 1995 document unless explicitly identified as referring to this document.
Revised tables and equations are provided at the end of each subsection, following any
discussion, and retain the table or equation number from the August 1995 document. New
equations, where necessary, are given the number of the equation they should follow, plus a
letter. For example, equations inserted between original equations 6-1 and 6-2 would be
numbered 6-1a, 6-1b, etc.

2.1 Biodegradation and Hydrolysis in the Land Application Unit

Original approach: Releases from the land application unit were partitioned among
volatilization, runoff, leaching, and biodegradation. Using a small time step (1/50th of a year, or
about 1 week), each loss was calculated sequentially for the time step. Biodegradation rates were
based on half-life data from Howard (1991), and were assumed to include transport losses such
as volatilization. Therefore, to estimate biodegradation losses, calculated losses for
volatilization, runoff, and leaching were subtracted from the total loss implied by the half-life
(see Equation 7-38). If these losses exceeded the total loss, biodegradation losses were set to
zero. Checks were made to ensure that the sum of all losses did not exceed the total mass of
contaminant available.

Revised approach: Further review of the biodegradation data suggest that these values should be
taken to exclude transport losses, and therefore used directly to calculate biodegradation losses.
In addition, hydrolysis half-life data from Howard (1991) were also used. For hydrolysis half-
lives less than one year, the half-life was converted to a rate and used. Where hydrolysis half-life
was longer than a year, hydrolysis was not considered to be an important loss mechanism, and
was not included. The biodegradation and hydrolysis half-life data and corresponding rates are
shown in Table A-6 (new table; provided at the end of this document as part of a complete’
~Appendix A).

All of the loss processes modeled in the partitioning are assumed to be first-order (see, for
example, U.S. EPA, 1993a, in which volatilization, leaching, runoff, and biodegradation losses -
from soil are assumed to be first-order). A first order rate constant was calculated for
volatilization, leaching, and runoff losses and added to the first order biodegradation and
hydrolysis rate constants from Howard (1991) to determine an overall loss constant. This overall
loss constant is then applied to the initial mass of contaminant for a particular time step, and the
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2.0 DESCRIPTION OF CHANGES 2.1

total loss calculated. This change typically has little effect on the results, but ensures that in
situations where the different loss processes must compete for a limited quantity of contaminant,
that actual bsses to each mechanism accuratety reflect that. Equation 7-27 has been revised to
reflect thischange, and several new equations (7-27a, 7-27b, 7-27c, and 7-27d) have been added.
Equation 7-38 should be deleted.

Thease of a single biodegradation or hydrolysis half life introduces some uncertainty to
the analysis. It is widely recognized that half-life data is a function of both the inherent physical
and chemical properties of the constituent, as well as the physical and chemical properties of the
contaminated media (Mackay et al. (1992)). In addition, there very often is a wide range-of half-
life values for a given chemical in the literature. However, many studies and respected references
which contain compilations of literature data, such as Howard et al. (1991) (henceforth referred
to as “Howerd’), do not include a complete description of the physical and chemical properties
that exist isthe contaminated media under study. Therefore, the selection of a single half-life
value for use in the model implies that the environmental conditions that existed in the selected
study are approximately the same as the environmental conditions simulated in the model.
Howard was used as the primary reference for half-life data even though it may be somewhat
limited with respect to the level of detail it includes concerning the physical and chemical
characteristics of the contaminated media. In addition, there also exists some question as to
whether thehalf-life values cited in Howard reflect the effects of not only degradation but also of
abiotic tramsport processes such as leaching and volatilization. However, the Howard reference
specifically states that the degradation half-life data do not include the effects of transport
processes. Also, the half-life data for a given media are coupled with a brief description of the
type of degradation process which corresponds to that data. Therefore, the data obtained from the
Howard reference appear to represent a single degradation process, and thus can be used in the
model witheat any adjustments. In addition, Howard is presented as a *...valuable source of
...half-lives_" in Mackay et al. (1992), another respected source of physical and chemical
property compilations for organic constituents.

Effects of PAysical and Chemical Characteristics of Soil on Degradation Half-Lives

The physical and chemical characteristics of soil affect both the microbial populations in
soil and the subsequent aerobic biodegradation potential of soil. Some of these same physical and
chemical characteristics can also affect hydrolysis rates. There are a number of properties that .
are believedto affect degradation rates in soil, such as:

(1) he oxygen level
Mokcular oxygen serves two different functions during aerobic biodegradation of organic
compounds: 1) it acts as a final electron acceptor for those electrons liberated during the

t9
. s
t9
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2.0 DESCRIPTION OF CHANGES 2.1

SRS

degradation of organic compounds; and 2) oxygen may also function as the reactant
during the initial steps of organic compound biodegradation. The supply of available
molecular oxygen often limits the extent of biodegradation in contaminated media.

(2) pH

The pH of a system may also affect the biodegradation rates in a media. Studies have
been conducted that indicate microbial growth and subsequent biodegradation will be at a
maximum if the soil/microbe environment is maintained within a certain pH range.
Certain microorganisms may only be viable or may only be capable of metabolizing
organic compounds if their environment is maintained at a certain pH range. Therefore,
there may be differences in biodegradation rates of similar organic compourids if the pH
is different in the environments containing the compounds. For example, the
biodegradation rate of a given compound in soil with a pH of 3 may be smaller than the
biodegradation rate of that same compound in a soil with a pH of 6.5. This pH difference
may indicate that different types of microbial populations are present in the contaminated
media and thus the potential for biodegradation may also be different in the media.

The pH of an aquatic system aiso affects the hydrolysis rate. Surface waters with a
typical aquatic pH range of 5<pH<8 can have different hydrolysis rates depending on the
specific pH of that water, which is a function of the concentration of hydrogen and
hydroxy! ions in the water.

(3) temperature

The microorganisms that are involved with the biodegradation of organic compounds

may also be sensitive to temperature. Temperature can affect the rate of microbial growth
and metabolic activity. Biodegradation ratés decrease as temperature decreases. At
extreme temperatures, microorganisms can even cease to be viable.

Temperature also affects the hydrolysis of organic compounds in water. The rate of
hydrolysis increases with temperature. In fact, the hydrolysis rate is highly sensitive to
changes in temperature.

(4) organic compound concentration

There is an ideal rate of microbial growth that any. given system can sustain, which is in
part a function of the amount of substrate (e.g., organic compound) available in the
system. The microorganisms use the organic compounds as a source of energy used to
produce new cell material. However, a system can be overloaded with organic substrate
if the organic substrate was introduced to the system at a coacentration high enough to
exhibit toxic effects on the microbial community or if there was not an accompanying

A
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2.0 DESCRIPTION OF CHANGES 21 |

increase in the oxygen available to the microorganisms.

(5) mineral nutrients

The addition of organic carbon contaminants to a system also necessitates an additional
increase in the amount of essential nutrients (e.g., inorganic nitrogen and phosphorous) 1f
the nutritional balance is to be maintained in the system. Otherwise, the microorganisms
involved with biodegradation will not have the resources necessary to conduct this
process.

(6) moisture content of soil

The amount of water present in the soil pore spaces affects the rate at which oxygen can
diffuse into the soil; oxygen diffuses through air faster than through water. Higher
oxygen contents in soils serve to stimulate aerobic biodegradation. However, soil
moisture also transports nutrients and organic substrate to the microorganisms in the soil.
Whereas, too little soil moisture would inhibit both transport and subsequent |
biodegradation processes..

As discussed above, there are several factors which can affect soil degradation half-lives.
Therefore, it is not unusual to see significant variations-in published half-life data given the
heterogeneous nature of soil from different locations. As a result, uncertainty is introduced when
half-life data from the literature is used in the model without there being more information on the
specific chemical and physical characteristics that existed in the media when the data was
collected. This analysis assumes neutral pH, a constant temperature of 25 C, and fairly moist soil
conditions. Applying these biodegradation rates using these steady state assumptions does not
account for the environmental variability relevant to biodegradation. A more correct approach
would be to use kinetic models that account for the above factors. For most situations, the
approach used is not conservative, and will tend to overestimate biodegradation for many
environmental conditions across the country. For example, winter temperatures in much of the
country would probably preclude significant degradation during the winter months.

As the discussion and examples presented above demonstrate, there are several factors
associated with the degradation half-life data that introduce uncertainty to this analysis.
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2.0 DESCRIPTION OF CHANGES 2.1
S R A
Partitioning Model: Mass Remaining at Time t
Active Land Application Unit .
. - -kt
M, =M+ M) (1 -e™) (7-27)
Closed Land Application Unit
k
M, =M_ (1 -e"
Central
tendency High-end
Parameter Definition value value Refer to
M Mass remaining at time t (g) Calculated
M, Mass at time O (g) 0
M, Mass contaminant applied in time step (g) 3.8¢+6 8.2¢+8 7.3.2
k, Overall loss constant (yr™") See Equation 7-27a
t Time step (yr) 0.02 7.3.6
Source: Mass balance.
— gt wwT T 3
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2.0 DESCRIPTION OF CHANGES 2.1
s
Partitioning Model: Overall Loss Constant
k! = kwl * kl * kr * kb:o +k (7-273.)
Central
tendency High-end
Parameter Definition value value Refer to
'kl Overall loss constant (yr') Calculated
K., Volatilization loss constant (yr') See Eqiation 7-27b N
k, Leaching loss constant (yr') See Equation 7-27¢
k. Runoff loss constant (yr') See quafion 7-27d
Koo Biodegradation loss constant (yr') Chemical-specific
k, Hydrolysis loss constant (yr'') Chemical-specific
Source: Mass balance.
5 2.6
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.,

2.1

Partitioning Model: Calculated Volatilization Loss Constant

M, , - 1000mg/g
C,,'t'A-Z-BD-10°cm’/m*- 10 kglg

vol

(7-27b)

Central
tendency High-end ]
Parameter Definition value value Refer to
K, Volatilization loss constant (yr'") Calculated
M. Mass volatilized (g) See Equation 7-28
C. Soil concentration at time t-1 (mg/kg) See Equation 7-26
t Time step (yr) 0.02 7.3.6
A Land application unit area (m’) 61,000 900,000 7.3.2
Depth of contamination (m) 02 7.3.2
BD Sludge/soil bulk density (g/cm’) 1.5 7.3.3
Source: Mass balance.
— —
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2.1
_.Partitioning Model: Calculated Leaching Loss Constant
v - M, - 1000mg/g
l - N i 2
C,.,-t-A-Z*BD*10°cm *Im> 10" kglg (7-27¢)
Central
tendency High-end
Parameter Deflnition value valae Refer to
k, Leaching loss constant (yr'") Calculated
M, Mass leached (g) See Equation 7-33
C., Soil concentration at time t-1 (mg/kg) See Equation 7-26
1 Time step (yr) 0.02 7.3.6
A ___Land application unit area (m%) 61,000 900,000 7.3.2
Depth of contamination (m) 0.2 7.3.2
BD Sludge/soil bulk density (g/cm’) 1.5 733
Source: Mass balance.
2-8
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smamua— ——— ————
Partitioning Model: Calculated Runoff Loss Constant
) M, - 1000mgl/g
“ C,'t*A-Z-BD-10°cm*/m>- 10 kglg (7-27d)
Central
tendency High-end
Parameter Definition value value Refer to
k. Ruanoff loss constant (yr') Calculated
M, Mass lost to runoff (g) See Equa}ion 7-34
C., Soil concentration at time t-1 (mg/kg) See Equation '}-26
t Time step (yr) 0.02 7.3.6
A Land application unit area (m®) 61,000 900,000 7.3.2
Depth of contamination (m) 0.2 732
BD Sludge/soil bulk density (g/cm’) 1.5 7.3.3

Source: Mass balance.
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R

2.2 Biodegradation, Hydrolysis, Erosion, and Runoff Losses in Off-site Field

Original Approach: Pathways involving contamination of an off-site field include a loss term
that accounts for loss of contaminant from the soil by volatilization, leaching, and erosion/runoff.
The pathways incorporating this term include pathways involving soil erosion to an off-site field,
air deposition to off-site field, and deposition to watershed. For soil erosion and deposition to an
off-site field, this loss term included only volatilization and leaching, while for deposition to
watersheds, it included volatilization, leaching, erosion, and runoff.

Revised approach: This loss term has been modified to include losses to biodegradation and
hydrolysis for both off-site fields and watersheds, and to add erosion and runoff for off-site

fields. The original approach allowed for a balance in the amount of soil eroded onto and off of a
field, but allowed contaminant to be eroded or deposited onto the field but not lost by erosion,
leading to an accumulation of contaminant.

Because this loss term appears in several pathways, the attected equation appears several
times in the original document. Equation 6-2 has been revised to reflect the correct equation for
all instances of the soil loss constant; in some instances, only biodegradation and hydrolysis were
added, while in others, erosion and runoff were added as well. The revised soil loss constant
equation applies to the pathways, sections, and equations from the August 1995 document listed
in Table S-2.

The discussion of uncertainty regarding soil degradation and hydrolysis found in Section
2.1 of this document applies here as well.

. .
IR P N = PATEEITIE LTSRN L, T oL >
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2.0 DESCRIPTION OF CHANGES 2.2
Table S-2. Equations Affected by Revisions to the Soil Loss Constant
Biodeg & | Erosion
Pathway Section Equation Hydrolysis | & Runoff
3.5, Ter I 6.3.2.2 (discussion) ,
(offsite) 7.3.5.3 (equation for LAU) 7-15 (LAU) -added added
: 7.4.5.3 (equation for wastepile) | 7-53 (wastepile) | added added
4,6, Terr I {6.3.2.3 6-2 added added
8, Terr V 6.6.1.2.1 6-49 added added
9 (off-site) 6.6.1.2.4 (discussion)
: 7.3.5.3 (equation for LAU) 7-15 (LAU) added added
7.4.5.3 (equation for wastepile) | 7-53 (wastepile) | added added
10 6.6.2.2.1 | 6-74 added added
11 (off-site) | 6.6.2.2.4 (discussion)
7.3.5.3 (equation for LAU) 7-15 (LAU) added added
7.4.5.3 (equation for wastepile) | 7-53 (wastepile) | added added
20,38, AqIl |6.5.2.3 6-38 added already
included
24 6.6.3.2.3 6-164 added already
included
36 6.6.2.2.7 6-115 added already
included
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2.0 DESCRIPTION OF CHANGES 2.2
Soil Loss Constant
k: = k.\'l * kxg ¥ k.n' * ksr * kse * k;h (6-2)
Central
. tendency High-end
Parameter Definition value value Refer to
k. Soil loss constant (yr'!) Calculated
kg Soil loss constant due to leaching (yr') See Equatién 6-3 )
Ky, Soil loss constant due to degradation (yr') Chemical-specific
k., Soil loss constant due to volatilization (yr") See Equation 6-5
K, Soil loss constant due to surface runoff (yr") See Equauon 6-2a
. K, Soil loss constant due to soil erosion (yr'') See Equation 6-2b
L Soil loss constant due to hydrolysis (yr'") Chemical-specific
Source: [EM (U.S. EPA, 1990e; 1993a).
T 6 = IR T, g IR
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0 S ST S S

Soil Loss Constant Due to Runoff

i = R v 1
T {(6+2)\ 1+(Kd,sBDIB) (6-22)
Central
tendency High-end
Parameter Defipition value value Refer to
Ko Soil loss constant due to surface runoff (yr'!) Calculatcd
R, Average annual runoff (cm/yr) WMU -specific
0 Soail vqlumctric water content (mL/cm®) From Equation 6-4
Z Soil mixing depth (cm) 2.5 (untilled) 1 (untilled) 6.7.3.3
BD Soil bulk density (g/cm’) ~ 1S 1.2 6.7.3.1
Kd, Soil-water partition coefficient (ml/g) Chemical-specific . 6.7.6.1

Source: IEM (U.S. EPA, 1990¢; 1993a).
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2.0 DESCRIPTION OF CHANGES 2.2
Soil Loss Constant Due to Erosion
0.1+X | | Kd+BD
(6-2b)
| BDeZ 6+KdI°BD
Central
tendency High-end
Parameter Definition value value Refer to
Ky Soil loss constant due to soil erosion (yr') . Calculated
X Unit soil loss (kg/m*/yr) From Equation 6-2c
6 Soil volumetric water content (mL/cm?) From Equation 6-4
Z Soil mixing depth (cm) 2.5 (untilled) 1 (untilled) 6.7.3.3
BD Soil bulk density (g/cm®) L5 1.2 6.7.3.1
Kd, Soil-water partition coefficient (mL/g) Chemical-specific 6.7.6.1
Source: [EM (U.S. EPA, 1990e; 1993a).
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Universal Soil Loss Equation
X, =ReK+LS+C+P+907.18 kg/ton+245.T acrelkm* » 10° kn (6-2¢)
Central
tendency High-end
Parameter Definition value value Refer to
X Unit soil loss (kg/m?¥/yr) Calculated
R USLE rainfall factor (yv'!) WMU-specific 6.7.3.2
K USLE erodibility factor (ton/acre) 0.25 6732
LS USLE length-slope factor (unitless) ! 3 6.7.3.2
C USLE covér factor (unitless) 0.1 0.5 6.7.3.2
USLE erosion control practice factor 1 6.7.3.2

(unitless)

Source: IEM (U.S. EPA, 1990e¢; 1993a).
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2.0DESCRIPTION OF CHANGES 2.3

2.3Biodegradation, Hydrolysis, and Volatilization Losses from Surface Water

Original Approach: Pathways involving contamination of surface water include a dissipation
term that accounts for loss of contaminant from the water column by volatilization and burial in
sediment. The pathways incorporating this term include pathways involving diffusion from air
directly to surface water, soil erosion to surface water, and deposition to watershed. For soil
eroson to surface water and deposition to a watershed, this loss term included only burial in
sedment, while for diffusion from air directly to surface water, it included volatilization and
buril in sediment. Volatilization losses were omitted for overland pathways because
comminants that have a tendency to volatilize would likely do so before reaching the waterbody.

Revised approach: This dissipation term has been modified to include losses to biodegradation in
the water column, hydrolysis in the water column and sediment, and volatilization where it had
beeaomitted. Volatilization losses, though not likely to be significant for the overland pathways,
hawe been included in the overland pathways for completeness.

Because this dissipation term appears in several pathways, the affected equation appears,
sevaral times in the original document. Equation 6-13 has been revised to reflect the correct
equation for all instances of the dissipation rate; in some instances, only biodegradation and
hydmlysis were added, while in others, volatilization was added as well. The equations for
calalating inputs to the volatilization term (overall transfer rate and dissolved fraction) appear in
the August 1995 document in several places (for example, Equations 6-17 and 6-19) and are not
repated here. The dissipation equation in the August 1995 document contained two
typaeraphical errors; these are also corrected in the revised equation. The revised dissipation rate
equation applies to the pathways, sections, and equations from the August 1995 document listed
in Table S-3,

The discussion of uncertainty regarding soil degradation and hydrolysis found in Section
2.1 of this document applies to degradation in water as well.

o
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2.3

Table S-3. Equations Affected by Revisions to the Surface Water Dissipation Rate

Biodeg &

Pathway Section | Equation. | Hydrolysis | Volatilization
17,37, Aq1 |6521 |6-13 added already included
19,42, AqIl {6522 6-23 added added

20,38, Aql [6.523 |6-32 added added

21 6.6.3.2.1 |6-131 added already included
23 6.63.22 | 6-145 added added

24 66323 |6-158 added added

33 66225 |6-90 added already included
35 66226 |6-100 | added added

36 6.6.2.2.7 | 6-109 added added
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2.0 DESCRIPTION OF CHANGES

2.3
_
Water Concentration Dissipation Rate with Volatilization
kwr =kb +kv +kbl0 +kh (6-13)
Central
tendency High-end
Parameter Definition value value Refer to
Kex Overall total water concentration Calculated
dissipation rate (yr'*)
k Burial rate (yr'') See Equation 6-13a
k, Volatilization rate {yr'") See Equation 6-13b
ko Biodegradation rate (yr') See Equation 6-13c
k, Hydrolysis rate (yr') Chemical-specific

Source: TEM (U.S. EPA, 1990e; 1993a).
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2.0 DESCRIPTION OF CHANGES 2.3
Burial Rate
ObI+BS°de50 10'6kg/mg 6130
b~ - : -13a
1+Kd_ *TSSe10%kg/mg
Central
tendency High-end
Parameter Definition value - value Refer to
k, Burial rate (yr') Calculated
0, Bed sediment porosity (unitless) 0.6 6.7.5.2
BS Bed sediment concentration (mg 10 6.7.5.2
sediment/L)
Kd,, Bed sediment/sediment pore water Chemical-specific 6.7.6.1
partition coefficient (L/kg)
Kd,, Suspended sediment/surface water Chemical-specific 6.7.6.1
e partition coefficient (L/kg)
TSS Total suspended solids (mg/L) 10 80 6.7.52 _
W, Rate of burial (m/yr) See Equation 6-14
D, Depth of bed sediments (m) 0.03 6.7.5.1
Source: IEM (U.S. EPA., 1990e; 1993a).
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23
Volatilization Rate
k = Kv f water f d
v Dz (6-13b)
Central
tendency High-end
Parameter Deflnition value value Refer to
k, Volatilization rate (yr') Calculated
K, Overall transfer rate (m/yr) See Equation 6-17
e Fraction in water column (unitless) See Equation 6-20
£, Dissolved fraction (unitless) See Equation 6-19 L
D, Depth of waterbody (m) 0.67 0.18 6.7.5.1
Source: IEM (U.S. EPA, 1990e; 1993a).
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- -
Biodegradation Rate
kbm =fwa1¢r. kw +fbemh ) kgs (6- 13C)
Central
tendency High-end
Parameter Definition value value Refer to
Koy - Biodegradation rate (yr') . Calculated
F e Fraction in water column (unitless) See Equation 6-20 _
foenn Fraction in sediments (unitless) =1-f
K Biodegradation rate in water (yr') Chemical-specific
Ko Biodegradation rate in sediment (yr'') 0 (Data unavailable)
Source: [EM (U.S. EPA, 1990e; 1993a).
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24

2.4 Surface Water Loss Processes for Surface Impoundment Spills

Original approach: Pathways involving contamination of surface water include a loss term that
accounts for loss of contaminant from the waterbody by several different mechanisms, including’
volatilization and burial in bed sediment. These loss terms were inadvertently omitted from the

surface impoundment spill pathways

Revised approach: Losses due to volatilization, burial, biodegradation, and hydrolysis have been
added for surface impoundment spills. Table S-4 shows the pathways, sections, and equations
affected by this change. Equations 6-142a, 6-143a, 6-144a, and 6-144b have been added to
illustrate this calculation for surface impoundments. In addition, Equation 7-69 has been revised.

Table S-4. Equations Affected by Revisions to Surface Impoundment Spills

Pathway Section | Equation Added Description of Equation Added

19,42, AqIIl | 6.5.2.2 6-21a (see 6-142a) | Load from dissolved water conc.
6-21b (see 6-142b) | Fraction dissolved
6-22a (see 6-144a) | Load from bed sediment conc.

23 6.6.3.2.2 | 6-142a Load from dissolved water conc.
6-142b Fraction dissolved
6-143a Load from total water conc.
6-144a | Load from bed sediment conc.

35 6.6.2.2.6 | 6-99a (see 6-143a) | Load from total water conc.
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2.0 DESCRIPTION OF CHANGES 2.4
Surface Impoundment Spill Load: from Dissolved Water Concentration
: 3 3. -3
L. de-(Vf‘-fwm\»kM-V)-IO Lim°-10~g/mg .dw (61420
" - -142a
i f water .f d dz
Central
tendency High-end
Parameter Definition value value Refer to
Lou Load from surface impoundment spill (g/yr) Calculated
Cop Dissolved water concentration (mg/L) From Equation 6-139
V§_- Waterbpdy flow volume (L/yr) Je+l1 1.3e+10 6.7.5.1
foater Fraction of total waterbody contamination in See Equation 6-151
____water column (unitless)
K Overall total water concentration dissipation See Equation 6-145
rate {yr'")
\'% Flow-independent mixing volume (L) 6.7e+8 8.3e+6 6.7.5.1
£y Fraction of contaminant dissolved in water See Equation 6-142b
column (unitless)
d, Depth of water column (m) 0.64 . 0.15 6.7.5.1
d, Total depth of waterbody (water column and 0.67 0.18 6.7.5.1

sediment) (m)

Source: [EM (U.S. EPA. 1990e: 1993a).
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Dissolved Fraction
f,- :
“ 1+Kd_+TSS+10 kgimg (6-142b)
Central
tendency High-end
Parameter Definition value value Refer to
f, Dissolved fraction (unitless) Calculated
Kd,, Suspended sediment/surface water Chemical-specific 6.7.6.1
partition coefficient (L/kg)
TSS - Total suspended solids (mg/L) 10 80 6.7.5.2

Source: IEM (U.S. EPA, 1990e; 1993a).
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Surface Impoundment Spill Load: from Total Water Column Concentration
. C,or* (Vo frvater * g V)2 10°Lim>- 107 gmg  d, ‘
- ®
spul = . (6-143a)
f water dl
Central
tendency High-end

Parameter Deflnition value value Refer to
L, Load from Surface [mpoundment spill (g/yr) Calculated
C.. Total water column concentration (mg/L) From Equation 6-140
V§, Waterbody flow volume (L/yr) 3e+11 1.3e+10 6.75.1
foater Fraction of total waterbody contamination in Sée Equation 6-151

water column (unitless)
k., Overall total water concentration dissipation See Equation 6-145

rate (yr'")
\" Flow-independent mixing volume (L) 6.7e+8 8.3e+6 6.7.5.1

" Depth of water column (m) 0.64 0.15 6.75.1

d, Total depth of waterbody (water column and 0.67 0.18 6.7.5.1

sediment) (m)

Source: [EM (U.S. EPA, 1990e; 1993a).
L r'
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2.0 DESCRIPTION OF CHANGES 24

Surface Impoundment Spill Load: from Bottom Sediment Concentration
This algorithm was used for dioxins and PCBs.

Gt (Y fuwer Rt V) A0 Lim 107 gImg_d,

spil ~ (6' 144&)
f benth d:
Central
tendency High-end
Parameter Definition value value Refer to
Low Load from surface impoundment spill (g/yr) Calculated
C., Contaminant concentration in bottom From Equation 6-141
sediment (mg/kg)
VE, Waterbody flow volume (L/yr) . 3e+il 1.3e+10 6.7.5.1
Frager Fraction of total waterbody contamination in See Equation 6-151
water column (unitless)
k., Overall total water concentration dissipation See Equation 6-145
rate (yr')
v ____Flow-independent mixing volume (L) 6.7e+8 8.3e+6 6.75.1
foenth Fraction of contaminant in bed sediments SR
(unitless)
d, Depth of bed sediments (m) 0.03 6.75.1
. Total depth of waterbody (water column and 0.67 018 6.7.5.1

sediment) (m)

Source: IEM (U.S. EPA, 1990e: 1993a).
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2.0 DESCRIPTION OF CHANGES 2.5

2.5  Correction to Account for Soil Eroded to Off-site Fields and Adjustment to
Sediment Delivery Ratio

Original approach: The equation for backcalculating the soil concentration in a waste
management unit from the soil concentration in an off-site field contaminated by erosion from
the source did not account for the mass of soil added to the field via erosion.

In addition, the sediment delivery ratio, a term that describes how much of the soil eroded
from the source reaches the off-site field, did not adequately account for differences in area
between the source and receiving field. The sediment delivery ratio was adjusted using a ratio of
the two areas if the receiving field was smaller than the source.

Revised approach: The equation for backcalculating on-site soil concentration from off-site soil
concentration has been revised to include a term to account for the soil eroded onto the off-site
field (Equation 7-12 for land application units and 7-50 for wastepiles). In addition, the equation
for sediment delivery ratio (Equation 7-14 for land application units and 7-51 for wastepiles) has
also been revised to use a ratio of the square root of the areas of the source and receiving field, as
suggested by the Dioxin document (U.S. EPA, 1994a). While these equations appear in Sectiod
7 (7.3.5.3 and 7.4.5.3), they are also discussed in Sections 6.3.2.2, 6.6.1.2.4, and 6.6.2.2 4.

TR T
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2.0 DESCRIPTION OF CHANGES 2.5
Land Application Unit: Soil Erosion: Soil Concentration
c - Coptop*(k;*BD*AeZ + X,-A -SD-ER)
soil,on kit (7-12)
X, +A +SDeERe(1-e ™)
‘Central
tendency value High-end -
Parameter Definition ) value Refer to
L SH Concentration in soil on site (mg/kg) Calculated
Con ot Concentration in soil off site (mg/kg) From Equations 5-5, 5-6, 5-12.'5-
22.6-70, 6-71. 6-86; 6-87
. Unit soil loss (kg/m*/yr) See Equation 7-13
. Area of land application unit (m*) 61,000 900,000 732
SD Sediment delivery ratio (unitless) See Equation 7-14
ER Soil enrichment ratio (unitless) 3 (organics) 7.74.1
, 1 (metals)
k, Soil loss constant (yr'") See Equation 7-15
BD Soil bulk density (kg/m’) L5 1.2 7.7.2
A, Area of off-site field ~ Garden 5.100 2,024 7.7:4.2
(m%) Field 2.000.000 300,000 N
yA Field soil mixing depth (m) 0.2-(tilled) 0.1 (tilled) 7743
0.025 (untiiled)  0.01 (untilled)
t Time period of erosion (yr) 20 (farmer) 40 (farmer) 7.7.6.1
' 9 (other) 30 (others)
Source: By analogy to [EM (U.S. EPA, 1990e; 1993a).
—— core
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2.0 DESCRIPTION OF CHANGES 2.5

IR —

Land Application Unit: Sediment Delivery Ratio

If A <A,
SD=a s« (A) %% A 7-14
=a+ (4, - (7-14)
AJ‘
IfFA> A
_ -0125
SD=a < (A,)
Central
tendency High-end
Parameter Definition value value Refer to
SD Sediment delivery ratio (unitless) Calculated
a Empirical intercept coefficient (unitless) 2.1 . 1.9 7.74.5
A, Area of land application unit (m?) 61,000 900,000 7.3.2
Area of field (m?) garden 5,100 2,024 7742
field 2,000,000 300,000

Source: Modified from [EM (U.S. EPA, 1990¢; 1993a) using Dioxin document (U.S. EPA, 1994a).

T TR LN IOV IALR
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2.0 DESCRIPTION OF CHANGES 2.5
Wastepile: Soil Erosion: Soil Concentration
i Cm,_‘wo(kr-'BD-Af-Z + X, A;'SDER)
so.on R 7-50
X oA +SDeERs(1-¢ (730
Central
tendency value High-end
Parameter Definition value Refer to
Cota Concentration n soil on site (mg/kg) Calculated
Cooon Concentration in soil off site (mg/kg) From Equations 5-5, 5-6, 5-12, 5-
22, 6-70, 6-71, 6-86, 6-87
. Unat soil loss (kg/m*/yr) See Equation 7-52
. Area of wastepile (m°) 120 5.300 74.2
SD Sediment delivery ratio (unitless) See Equation 7-51
ER Soil enrichment ratio (unitless) 3 (organics) 77.4.1
' 1 (metals)
k, Sotl loss constant (yr'!) See Equation 7-53
BD Soil bulk density (kg/m’) 1.5 1.2 7.7.2
A, Area of off-site field  Garden 5,100 2.024 7742
.
Z Field soil mixing depth (m) 0.2 (tilled) 0.1 (tilled) 7743
0.025 (untilled)  0.01 (untilled)
t Time period of erosion (yr) 20 (farmer) 40 (farmer) 7.7.6.1
9 (other) 30 (others)
Source: By analogy to IEM (U.S. EPA, 1990c; 1993a).
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2.0 DESCRIPTION OF CHANGES 2.5

Wastepile: Sediment Delivery Ratio

[fA <A
-0125 Af .
SD=a « (A,) %% | L (7-51)
AS
If A;> A,
- -0.128
SD=a « (A ‘)

Central

tendency High-end
Parameter Definition value value Refer to
sb Sediment delivery ratio (unitless) Calculated
a Empirical intercept coefficient (unitless) 21 2.1 7.7.4.5
A, Area of wastepile (m?®) 120 5,300 7.4.2
A, Area of field (m?) garden 5,100 . 2.024 7742

Source: Modified from [EM (U.S. EPA, 1990e; 1993a) using Dioxin document (U.S. EPA, 1994a).

7
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2.0 DESCRIPTION OF CHANGES 2.6-2.7 ‘

DET LD TTINIIINENP, OF

2.6 Elimination of Erosion Pathways with Source Much Smaller than Receiving F ieid

Original approach: Several modeled scenarios for soil erosion involved a situation where the
source is much smaller than the receiving field. This occurs for the wastepile when the receiving
field 1s an agricultural field for beef/milk pathways (pathway 1 off-site) or an ecological habitat
for ecological pathways (pathway Terr IT). The area of the agricultural field is 2,000,000 m’ for
central tendency, and 300,000 m® for high end; the area of the ecological habitat is 2,000,000 m".
The wastepile area, by contrast is 120 m’ for central tendency and 5,300 m? for high end.

Revised approach: The correction to the sediment delivery ratio used for erosion pathways
described in section 2.5 accounts for situations where the receiving field is smaller than the
source. In this case, where the receiving field is much larger than the source, even using the
larger wastepile and the smaller field, it seems unlikely that this will be an important pathway
given the disparity in areas. Therefore, pathways 11 (off-site) and Terr II were dropped for
wastepiles.

2.7 Correction to Erosion Pathways with Source Much Larger than Receiving Field

Original approach: Pathway Terr II, soil erosion to an ecological habitat, uses an ecological
habitat area of 2,000,000 m*. When the land application unit area is set to its central tendency
value (61,000 m?®), this combination of parameters results in a scenario unlikely to be of concern
as only a small portion of the 2,000,000 m” is likely to be contaminated.

Revised approach: The sediment delivery ratio adjustment for erosion to an off-site field
described in section 2.5 is an adequate adjustment when the source area is somewhat larger than
the receiving field. In this case, the difference is greater. Therefore, the land application unit
parameters are always set to high end values for the Terr II pathway. Only one other fate and
transport/waste management unit characterization parameter is set to high end values, to maintain
two of these parameters set to high end values. |

PREES = X,
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2.0 DESCRIPTION OF CHANGES 2.8

2.8 Ten-year Period of Non-Use Before On-site Exposures on Closed Land Application Unit

Original approach: In the original approach, exposures to residential receptors on a closed land
application unit were assumed to start immediately upon closure of the unit, with no period of
non-use for changes in land use or residential construction. This was not considered to be a
realistic scenario.

Revised approach: The model has been revised to allow a 10-year period of non-use between
land application unit closure and the start of any on-site residential exposures. This more
realistic scenario allows time for zoning changes and residential development. However,
because the chemicals of concern in the on-site closed land application unit pathways are highly
persistent, the change has little effect on the exit criteria backcalculated.

Wz R METESHY
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2.0 DESCRIPTION OF CHANGES 2.9

2.9 Revised Ecological Benchmarks

Since the release of the August 1995 document, some of the ecological benchmarks have
been changed to incorporate new data/analyses and several preliminary comments. In particular,
the toxicological profiles presented in Appendix B have been expanded to provide detail on the
* calculation of soil fauna benchmarks and aquatic community benchmarks. The sediment

community benchmarks have also been revised to reflect changes in input data (e.g., log K_.) and
assumptions (e.g., organic fraction or f,) used in the multiple pathway model. In preparing
additional materials for the profiles, it was discovered that some of the benchmarks for fish and
aquatic invertebrates were incorrectly reported in n.g/L instead of mg/L in Table 4-4 in Section
.4.3.2. These values have been corrected and are presented in Table 4-4 below. It should be
noted that these benchmarks are.the values that were used in the most recent model calculations.

" The following sections present supporting calculations and data for the revised soil fauna
benchmarks (see Section 4.3.4, revised sediment community benchmarks, and the aquatic
benchmarks (see Section 4.3.5) derived using Tier II methods described in the August 1995
document (i.e., secondary chronic values). The expanded materials for the ecological toxicity
profiles will result in this reorganization of the tables: -

. Table 1. Toxicological Benchmarks for Representative Mammals and Birds
Associated with the Freshwater Ecosystem

. Table 2. Toxicological Benchmarks for Aquatic Organisms Associated with
the Freshwater Ecosystem

. Table 3. SCV Calculation for Constituent (new) -

. Table 4. Toxicological Benchmarks for Wildlife Associated with the
Terrestrial Ecosystem

. Table 5. Calculation of Soil Fauna Benchmark for Constituent (new)

. Table 6. Data Set Used to Derive Soil Fauna Benchmark for Constituent
(new)

. Table 7. Biological Uptake Values
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2.0 DESCRIPTION OF CHANGES 2.9

2.9.1 Soil Fauna Benchmarks'

For soil fauna, soil ecological toxicity benchmarks were developed using methods
analogous to those used in deriving the National Ambient Water Quality Criteria (AWQC). In
brief, the soil fauna benchmarks were estimated to protect 95% of the species found in a
“typical” soil community, including earthworms, insects, and other various soil fauna.
Microflora were not included in the soil community primarily because of the difficulty in
assigning ecological significance to effects levels for soil microorganisms, especially with
respect to adaptation and recovery of microbial populations. It should be noted, however, that
microflora make up approximately 80-90% of the biomass and biological activity in soil.! As
described in Section 3.3.3.2 of the August 1995 document, eight taxa of soil fauna were
identified to capture the key structural (e.g., trophic elements) and functional (e.g., decomposers)
components of the soil ecosystem. The methodology presumes that protecting 95% of the soil
species with a 50th percentile level of confidence will ensure long-term sustainability of a
functioning soil community and, therefore, allow for multiple-uses (e.g., residential, agricultural)
of the “contaminated” area.

The toxicity data on soil fauna were gleaned from several major compendia and
supplemented with additional studies identified in the open literature. Generally, studies were
not eliminated from the data set unless: (1) the statistical quality of the study data were deemed
inadequate, (2) the endpoint was considered inappropriate to develop benchmarks (e.g., LCs,
values), or (3) the study species did not fit in any of the eight taxonomic categories. In short,
acceptable toxicity data were limited to soil studies (vs. aqueous studies) on measurement
endpoints believed to be relevant to population survival (e.g., growth, reproduction). Insufficient
data were identified within the time frame for this analysis to delineate the relationship between
toxicity and the form of the metal applied to soil (i.e., sulfate, chloride). However, it seems
apparent that-metal salts are both more mobile and more toxic in the soil community.

" The approach to calculating benchmarks for the soil community was based on efforts by
Dutch scientists (i.e., the RIVM methodology) ta develop hazardous concentrations (HC) at
specified levels of protection (primarily 95%) at both a 95th percentile and a 50th percentile level
of confidence. For the soil fauna benchmarks, the 50th percentile level of confidence was
“selected because the 95th percentile appeared to be overly conservative for a “no effects”
approach. The key assumptions in the Dutch methodology are that: (1) NOEC and LOEC data
are distributed logistically, and (2) the 95% level of protection is ecologically significant. The

' Preliminary comparisons of toxicity data between soil fauna and microflora suggest that benchmarks for
" soil fauna will likely be protective of microflora.

. TR
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2.0 DESCRIPTION OF CHANGES 29

followmg formula was used to calculate soil fauna benchmarks:

HCS% = l~xm‘_ kl Sm] (4'7)

where HCsq = soil concentration protecting 95% of the soil species
X = sample mean of the log NOEC and LOEC data
k, = extrapolation constant for calculating the one-side leftmost
confidence limit for a 95% protection level
Sm = sample standard deviation of the log NOEC and LOEC data

It is important to note that only one value for k, is calculated for the 50th and 95th
percentile confidence limits, respectively, for each sample size (m). Consequently, it is assumed
that: (1) there is just one extrapolation constant with the required confidence property for each
s'pecies sample size, and (2) extrapolation factors may be determined through Monte Carlo
simulation by generating random sample averages and deviations for the standard logistic
distribstton and adjusting for a specified confidence level (i.e., S0th or 95th). Like the AWQC,
the means to verify protection of a true field community at the 95% level of protection are
currently unavailable or prohibited by cost.

The August 1995 document contained soil fauna benchmarks for five metals: cadmium,
copper, lead, mercury, and zinc. A reevaluation of the data on mercury indicated that toxicity
data weee available on an insufficient number of taxa to represent the soil community (i.e., less
than fomr categories). As a result, the soil fauna benchmark for-mercury has been withdrawn
pending the identification of additional data. The benchmarks for the other metals have been
revisedbased on an analysis of the appropriateness of the toxicity data with respect to the study
selectiam criteria described in Section 4.3.4. For example, a feeding study conducted in an
agar/fuegi matrix for nematodes (Aphelenchus avenae) was considered inappropriate for
benchmark development because the lead cation is highly available to the worms in this food
source. The study value of 0.082 mg/kg was omitted from the data set, resulting in an increase in
the soil fauna benchmark from the original value of 0.25 mg/kg to 28 mg/kg. In addition, the
data setfor zinc has been expanded to include several lowest observed effects concentrations -
(LOEG) to augment the species-specific data. Based on an analysis of all available data on zinc
toxicityto soil organisms, it was felt that the interim soil fauna benchmark of 0.036 mg/kg (based
on four studies) was inappropriately conservative and indicative of the importance of consndenng
as many of the eight taxonomic groupings as possible. A soil benchmark of 23 mg/kg was

" derived from the expanded data set on zinc toxicity to soil organisms. The soil fauna

RS & il MENY Y TIT AT O
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2.0 DESCRIPTION OF CHANGES 29

AT

benchmarks for lead and copper have also been revised and are now 28 mg/kg and 21 mg/kg,
respectively.

Although background concentrations were evaluated with respect to the soil fauna
benchmarks (see Elements in North American Soils by Dragun and Chiasson, 1991), background
concentrations per se were not presumed to be appropriate target levels to protect the soil
community. Whereas background concentrations include naturally occurring metals that are
relatively immobile, hazardous waste streams contain a variety of metals species that may be
both mobile and, because of their bioavailability, highly toxic to soil fauna. In addition,
adaptation to background metals by indigenous soil communities may not be relevant to soils in
which metal-containing wastes are introduced over a much shorter time scale.

A series of tables is introduced in this section as a supplement to the toxicological
profiles in Appendix B. For each of the remaining metals - cadmium, copper, lead, and zinc -
two tables are presented that describe the calcplation of the soil fauna benchmarks (Table 5) and
the data set upon which the benchmark was based (Table 6). Table 5 presents the calculation of
the soil fauna benchmark, including the equation (4-7) and all of the inputs (e.g., toxicity values,
standard deviation) required by the methods. - Table 6 presents the complete data set from which
the soil fauna benchmark was derived and includes the species. taxonomic groupings. endpoints.
and references.

B
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Table 4-4. Toxicological Benchmarks for Ecological Receptors in the Freshwater Ecosystem

Mammals

(m ﬁf“rﬂ d) Birds (mg/kg-d)
Spotted Fish/ Sediment Aquatic
Constituent name nver Bald Great blue Lesser { King- Sand- | Herning Daphnids community Plants
mink ofter eagle | Osprey | heron | Mallard | Scauy tisher | piper Gull (mg) (mg/kg) {ugh)

IDDT 3.7E-01] 20E-01 [ a*]| 20E-02 | 20E-02 | 2.0E-02 | 2.0E-02 | 2.0E-02 | 4.0E-02| 5.0E-02 | 2.0E-02 | p| 1.3E-05 | 1] 17E+00 1| 30E-01] 1
Benzo(a)pyrene 4.4E-01] 26E-01| p iD D ID ID [s] D 1D 1D 1.3E-05 } i| 6.5E-01 [ 1D
Pala\hlon 4.4E-01}27€-011a"] 1 2E+00| 1.5E+00] 1.5E+00 | 1 7E+00} 1.9E+00] 2.9E+00} 3.8E+00] 1.8E+00]| 1| 1.3E-05 Ja} 38E-03 | a 1D
[Benz(ajanthracene (1,2) 1D 1D ID ID 1D D D 1D ID ID 25€-05 | 1] s.0E-01 | D
hlordane 1.9E+00] 1.1E4+00| a* ID 10 ID 1D ID [Is] [[»] ID 1.7E-04 |a| 14E+01 | a 1D
Haxachlorocydohexane, gamma-
l(Lindane) ID ID 5 4E-01 | 6 8E-01 | 6.5€-01 | 7.7E-01 | 8.5E-01 | 1.3E+00| 1.7E+00| 7.9E-01 | a| B.0E-05 | a| 19E-02 | a|s.0E+02{ :
iDieldnn 1.0E-02| 6.0E-03} a | 4.0E-02 | 4.0E-02 | 4.0E-02 | 5.0E-02 | 5.0E-02 | 8B.0E-02] 1 1E-01 | S0E-02|a| 6.3E-05 | a| 5.9E-01 a 1D
{Hexachlorophene 1.4E+00| 7.5E-01 | a® D D D D D 1D ID ID 1D 1D 1D
Endnn 2.3E-01] 13E-01| a | 20E-02} 3.0E-02 | 2.0E-02 | 3.0E-02| 3.0E-02 | 5.0E-02| 6.0E-02| 30E-02|a| 6.1E-05 |a] 29E-0t a 1D
Melhoxychlor 7.2E+01} 4.0E+01] a 1D D 1D ID iD 10 ID [»} 30E-05 |a]| 1.5E-01 a iD
fHeptachlor 3.3E-01| 20E-01} &a 1D D 1D ID 1D 1D a2} 1D 6.9E-06 | 1| 4.9E-01 1|2.7E+01]
fHexachlorocyclopentadiene 39E+01|2.2E+01} a* 1D D 1D iD [[»] 1D D 1D 75E-04 [ 1| 7.5E+00 | 10
jAcenaphthene D 1D D (o] 1D iD D 1D 1D ID 23E-02 |a] B.2E+00 | a | 5.2E+02]| 1
{Diethyl phihalate ID D D D ) ID iD ID D D 22E-01 | 1] 326400 | 1 [8.6E+04]
iButylbenzyl phihalate 1.76402{92E+01] a| ID D D D D 10 ID ID 166-02 | i| 4.6E+01 | D
Penlachlorgphenol 3.0E+00] 1 8BE+D0| a | 1.6E+00] 4.1E+01| 3.7E+01 |4 4E+01( 4.9E+01] 7.4E+01{ 1 OE+02] 4.5E+01} + | 13E-02 |a* 1D 1D
TrichlorOphenoxyacenc acid,

§2.4,5- 28E+01|1.5E+01{ a ID o] iD iD 1D 1D 1D [[»] 10E-02 | 1 9 OE-01 ] ID
lEndosulian 29E+00{ 1.8E+00[a*| D ID ) D 10 1D ] D 56E-05 Ja] 30602 [a]l D
815(2-e!hylhexyl)phlhaIale (also

HDEHP) 32E+01|1.8E+01{ a ID iD 1D ID 1D 1D 1D 1D S5.5E-03 {1°| 4.1E+03 | 1D
iDi-n-octyl phihalate 1D 1D 1D 1D ID 1D 1D ID iD 1D ID ) ID
Hexachlorobenzene 1.2E+00] 7.1E-01 | a°| 2 6E-01 | 3 2E-01 | 2.9E-01 | 3 4E-01| 38E-01| 5.8£-01} 79E-01 ] 3.5E-01{ i | 60E-03 |a| 1.9+02 | a ID
IDimethyl phthalate D ID o] 1D 1D D ID D 10 D 1.4E-01 | 1| 2.55E-01 | ID
Kepone 6.0E-01 | 3.6E-01| a | 4.1E+00]| 5 0E+00 | 4.6E+00 | 5.4E+00| 6.1E+00( 9 1E+00] 1.2E+01]57E+00 a| 3.6E-04 | 1 | 2.9E+00 | | 1D
IF|uoranthene D h] D 1D D D D 1D D D 62E-03 |a| 3.6E+01 | a|54E+04] 1
HChrysene D 1D D ID D ID D ID D ID D o) ID
Melhyl parathion 1 7E+00| 1.0E+00| a | 35E-01 | 4 3E-01 | 3 9E-01 | 4.6E-01| 52E-01] 7.8E-01| 1.1E+00] 4.7E-01{ a 3.2E-05 |1 1 1E-03 t 1D
RAIdrn 52E-02|31E-02) p| 4 0E-03 | 50E-03 | 5.0E-03 | 6.0E-03 | 6.0E-03 | 9.0E-03 } 1 3E-02 | 6 OE-03 p| 1.8E-05 [ 1| 2.2E+00 | 1D
Pemachlorobenzene 3 6E+00| 20E+00| p ID iD ID ID ID 1D ID 1D 16E-03 [ 1] 12E+01 | 1 ID
Heptach!or epoxide D D 1D 1D ID 1D iD 1D ID 1D 51E-04 | i | 2.1E+00 | 1 10
Polychlonnated biphenyls

(Aroc\or-1254) 1.6E-01| 9.0E-02{ a | 1.2E-01 | 1.6E-01 ] 1.5E-01 | 1.8E-01| 1 9E-O1 | 2.9E-01| 3 9E-01 | 1.8E-01 p| 8.1E-05 | 1| 47E+00 11 1L.OE-O1 [
' CDD, 23,7.8- 4.3E-07 | 26E-07| a § 1 4E-05| 1.2E-05 | 1.1E-05 | 1.3E-05] 1.5E-05 | 2.2E-05 | 2.9E-05 1.4E-05] i 1D 1D 1D

E J2E-03|90E-03|a"| 59E-03} 75E-03 | 7.1E-03 | 8.4E-03 | 9 4E-03 | 1.4E-02| 1.9E-02 | 8.7E-03 p{| 3.2E-03 | a 1D 50E+02|
Mercury J.0E-01| 1 7E-01} a°*| 5.0E-03 { 6.0E-03 | 5.0E-03 | 6.0E-03} 7.0E-03 | 1.1E-02] 1 SE-02]17.0E-03}a] 1.3€-03 } D 5 0E+00}| 1
Molybdenum 7.5E-02)| 4 1E-02] a iD 10 [[o] iD D 10 D ID 2.4E-01 | o} ID

ickel 3E+01{20C+0t1 g1 1D o) D 10 1 1D | Dl D L6601 la- =D 25964001 1
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Table 4-4. Toxicological Benchmarks tor ktotogical Receptors in the Freshwater Ecosystem

Birds (mg/kg-d)

Mammals
{mg/kg-d)
Constituent name nver Bald
mink oltar __ eagle | Osprey
gSilver 1D D 1D 10
JAntimony 13E-01]|7.0E-02| a ] 1D
Arsenic V 3.9E+00|2 4E+00} a“] 3 9E+ 00| 5 OE+00
' 1D D 4 1E+01| 5 2E+01
10 ID ID 1D
8 2E-01]4.9E-01] a{ 1.4E+00| 1.7E+00
1.2E+00} 7.4E-01 | p* 1D D
1 8E+00} 1 OE+00} a (o] 1D
3.5E-01§ 2 2E-01] p | 1.1E+00] 1 3E+00
14€+02|80E+01{ a| 1D ID
3.0E-02] 20E-02} a | 7.3E-01 | 9.0E-O1
LS 2R 0Ll Rt 20002 L 30602

Great blug

|__heron__| Mallard
ID D
ID 1D

4.7€.00 | 5.5E+00
4.9E+01 | 5 BE+01
D 1D
1.6E+00 | 1 9E+00
1D 1D
D 1D
1.1E+00 | 1 3E+00
ID D
8.2E-01 | 9.8E-01

SRUZEERI =2

Spotted Fish/ Sediment Aquatic
Lesser King- Sand- | Herring Daphnids community Plants
| Scaup ] fsher | piper | Gull {mgN) (mg/kg) (ugn)
ID ID iD 1D 3.6E-04 | i 1D 30E+01}
1D 10 1D ID 30E-02 |a 1D 6 1E+02§ 1
6 2E+00| 9.2E+00] 1 2E+01| 5 BE+00 B8 1E-03 | a 1D 4.8E+01] 1
6.4E+01) 9.6E+01| 1.3E+02| 6 OE+01 10E+00 | 1 1D ID
D D D ID 5.1E-03 | 1 D 10E+05| 1
21E+00| 3.2E+00} 4.3E+00| 1 9E+00 1.1E-03 |a* 1D 20E+00]
ID ID 1D 1D 1.1E-02 |a* ID 20E+00] 1
1D ID D ID 1.2E-02 |a” [{»] 1 0E+00|
1 5E+00 | 2.3E+001 3.2E+00 | 1.3E+00 1.9E-02 | i} 1D 1D
1D ID 1D 1D 1.1E-01 |a* D 3.0E+01]
1.1E+00| 1.6E+00| 2.2E+00| 9.9E-01 5.0E-03 | a 1D 1.0E+02]
406021 6.0£:021 8080214 rae0e ol tgeon fal 1D




Table 5. Calculation of Soil Fauna Benchmark for Cadmium

Species data points NOEC (mg/kg) In(NOEC)
Panagrellus silusiae 1 10 2.30
Platynothrus peltifer 1 0.97 -0.03
Orchesella cincta ] 18.7 293
Lumbricus rubellus 1 135 260
Eisenia foetida 1 13.8 262
Porcellio scaber 1 3.33 o 1.20
Helix aspersa 1 3.63 129

arithmetic mean 11.4 2.09

geometric mean 8.0

-standard deviation 6.6 1.20

Equation to calculate soil benchmark
HC(5) = exp (Xm - Kl * Sm)
p = percentage of species not to be protected 5
Sm = stdev of the IN(NOEC) 1.20
Xm = mean of the IN(NOEC) values 2.09
Kl = stdev correction factor ,m=7,q1=.05 at 95% CL 3.59
Kl = stdev correction factor ,m=7.q1=.05 at 50% CL 1.78
m = number of species cc‘rggo’ries 7
HC(p) = Hazardous Concentration to p% of species, 96% CL 0.1070

HC(p) = Hazardous Concentration to p% of species, 50% CL
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Table 6. Data Set Used to Derive Soil Fauna Benchmark for Cadmium

soll
species LOEC/NOEC endpoint concentration taxonomic reference
grouping
(mg/kg)
Panagrellus Silusiae NOEC growth 10 group 1 Haight et al., 1982
Platynothrus peltifer NOEC growth & 0.97 group 2 van Straalen et al., 1989
reproduction
Orchesella cincta NOEC growth & 18.7 group 4 van Straalen et al., 1989
reproduction
Lumbricus rubellus NOEC reproduction 13.5 group & van de Meent et al., 1990
Eisenia foelida NOEC growth & 13.8 group 6 Malecki et al., 1982
reproduction
Porcellio scaber NOEC reproduction & 3.33 group 7 van de Meent et al., 1990
sexual development
Helix aspersa NOEC reproduction 3.63 group 8 Russel et al., 1981

Lp-2




Table 5. Calculation of Soil Fauna Benchmark for Copper

spacies/category data points NOEC (mg/kg) In(NOEC)
Nematodes | 143 4.96
Platynothrus peltifer ] 84 4.43
Onychiurus armatus 1 1304 7.17
Lumbricus rubellus 3 122 - 48]
Eisenia andrei 2 70 4.25
Porcellio scaber ] 28.5 3.35
Arion ater ] 12.5 253
arithmetic mean ' 345 512
geometric mean 168
standard deviation 537 1.18
Equation to calculate soil benchmark
HC(5)= exp (Xm -Ki *Sm)
p = percentage of species not to be protected 5
Sm = stdev of the IN(NOEC) 1.18
Xm = mean of the IN(NOEC) values 512
Kl = stdev comection factor ,m=7,q1=.05 at 95% CL 3.59
JKl = stdev correction factor,m=7.q1=.05 at 50% CL 1.78
[m = number of species categories 7
HC(p) Hazardous Concentration to p% of species, 95% CL 243
21

JHC(p) = Hazardous Concentration to p% of species, 50% CL



Table 6. Data Set Used to Derive Soil Fauna Benchmark for Copper

Ev-2

solil geometric taxonomic
speciles/category || LOEC/NOEC endpoint concentration mean grouping reference
(mg/kg) | (markg) P
Nematodes NOEC abundance 143 group 1 Parmelee et al.,, 1993
Platynothrus peiltiter NOEC reproduction 84 group 2 | Denneman and van Straalen, 1991
Onychiurus armatus 'NOEC growth & 1304 group 4 Bengtsson et al., 1983
. NOEC reproduction :

Lumbricus rubellus NOEC reproduction 40 122 group 5 - van de Meent et al., 1990

NOEC litter breakdown 83

NOEC growth 493
Eisenia andrei NOEC reproduction 72 70 group 6 van Gestel et al.,, 1989

growth 68 van de Meent et al., 1990

Porcellio scaber NOEC survival 28.5 group 7 - Hopkin and Hames, 1994
Arion ater NOEC litter breakdown 12,5 . " group 8 Marigomez et al., 1986




Table 5. Calculation of Soil Fauna Benchmark for Lead

Specles data points NOEC (mg/kg) In(NOEC)
atynothrus peltifer ] 252 . 583
fonychiurus armatus 1 643 6.47
fumbricus rubellus 2 523 6.26
ndrobanea ribida 2 800 6.68
“Worcellio scaber ] 23.4 3.15
Arion ater 1 586 6.37
‘ anthmetic mean 471 5.74
geometric mean 312
standard deviation 284 1.33
uation to calculdte soil benchmark
(5) = exp (Xm - Ki * Sm)
= percentage of species not to be protected 5
S = stdev of the IN(NOEC) 1.33
Xm = mean of the IN(NOEC) values 5.74
14 = stdev correction factor .m=6,01=.05 at 95% CL 3.93
K = stdev correction factor,m=6,g1=.05 at 50% CL 1.81
im = number of species categories o)
ozordous Concentration to p% of species, 95% CL 1.69
{HC (p) = Hazardous Concentration to p% of species, 50% CL 28

oot



Table 6. Data Set Used to Derive Soil Fauna Benchmark for Lead

soll geometric taxonomic
species LOEC/NOEC endpoint concentration mean groupin reference
(mg/kg) | (mg/kg) 9
Platynothrus peltifer NOEC reproduction 252 group 2 |[Denneman and van Straalen. 1991
Onychiurus armatus NOEC growth & 643 group 4 Bengtsson et al., 1985
reproduction
Lumbricus rubeillus NOEC reproduction 241 523 group 5 van de Meent et al., 1990
NOEC growth 1133 van de Meent et al., 1990
Dendrobanea ribida NOEC reproduction 797 800 group 6 Bengtsson et al., 1986
NOEC reproduction 803 Bengtsson et al., 1986
Porcellio scaber NOEC reproduction 23.4 group 7 van de Meent et al., 1990
Arion ater NOEC liter breakdown 586 group 8 Marigomez et al.; 1986

[
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Table 5. Calculation of Soil Fauna Benchmark for Zinc

. NOEC/LOEC
Species data points (ma/kg) In (NOEC/LOEC)
Mites (group 2 soil mite) 1 14600 059
Collembola (group 3 insect) 2 4088 8.32 o
Enchytreids (group 5 annelid) 3 894 6.80 N
Earthworms (group é annelid) 5 145 497 o
Porcellio scaber (group 7 arthropod) 4 607 641
Arion ater (group 8 mollusc) 1 73 429
arithmetic mean 3401 6.73
geometric mean 836

standard deviation 5686 199 |
Equation to calculate soil benchmark
HC(5) = exp (Xm - Kl * Sm)
p = percentage of species notf to be protected 5
Sm = stdev of the IN(NOEC) 1.99
Xm = mean of the IN(NQEC) values 673
Kl = stdev correction factor m=6,q1=.05 at 95% CL 393
Kl = stdev corection factor .m=6,q1=.05 at 0% CL 1.81
m = number of species cofegories 6
HC(p) = Hazardous Concenfration 1o p% of species, 95% CL 0.33
HC(p) = Hazardous Concentration to p% of species, 50% CL 23
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Table 6. Data Set Used to Derive Soil Fauna Benchmark for Zinc

soil geometric taxonomic
species/category § LOEC/NOEC | . endpoint concentation mean reference
(mg/kg) (mg/kg) grouping

IMites LOEC diversity indices 14600 14600 group 2 Tyler et al., 1989
Co|le:mbo|o LOEC density 649 4088 group 3 Tyler et al., 1989
Collembola LOEC vert, distribution 25750 : Tyler et al., 1989
Enchytreids LOEC density 171 894 group 5 Tyler et al., 1989
Enchytreids LOEC vert. distribution 2023 Tyler et al., 1989
Enchytreids LOEC species number 2068 : Tyler et al., 1989
Earthworms LOEC density 171 145 group 6 Tyler et al., 1989

fEarthworms LOEC density 2023 Tyler et al., 1989
Eisenia fetida NOEC coccoon prod. 0.22 Spurgeon et al., 1994
Eisenia foetida NOEC growth 741 Neuhauser et al., 1985
Eisenia foetida NOEC growth 1120 . Malecki et al.. 1982
Porcellio scaber NOEC - growth 444 607 “group 7 Hopkin & Hames, 1994
Porcelflo scaber NOEC growth 289 van de Meent et al., 1990
Porcellio scaber NOEC litter breakdown 727 van de Meent et al., 1990
Porcellio scaber NOEC reproduction | 1455 van de Meent et al., 1990
Arion ater NOEC litter breakdown 73 group 8 Marigomez et al., 1986




2.0 DESCRIPTION OF CHANGES 29

2.9.2 Revisions to Aquatic Benchmarks

This section presents updated secondary chronic values (SCVs) and sediment community
‘benchmarks to the August 1995 document. A number of aquatic benchmarks were based on
SCVs as described in Section 4.3.5 of the August 1995 document. In the appendix to the August

1995 document, the units on some SCV's were entered incorrectly in the ecological tox1c1ty
profiles, although the correct values and units were used in the models. For the chemicals listed
below in Table 2.9-1, the SCV’s have been updated to correspond to the model inputs.

Table 2.9-1. Updated Secondary Chronic Values (SCVs)

chemical August 1995 Updated SCV
document SCV
benz(a)anthracene 2.5E-02 | 2.5E-05
butyl benzyl phthalate 1.6E+01 1.6E-02
bis(2-ethylhexyl)phthalate 5.5E+0 5.5E-03
dimethyl phthalate 1.4E+2 1.4E-01
heptachlor 6.9E-03 6.9E-06
heptachlor epoxide 5.1E-01 5.1E-04
kepone. 3.2E-04 3.6E-04
pentachlorobenzene 1.L6E+0 1.6E-03
polychlorinated biphenyls 1.9E-04 - 6.1E-05

In addition to these revisons, the following typographical errors have been corrected from the
August 1995 document:

» Hexachlorobenzene profile, Table 2, fish and aquatic invertebrates should be reported
as 6.0E-03, not 3.68E-03.

» Hexachlorocyclopentadiene profile, Fish and aquatic invertebrates text, the SCV
reported in the text should be 7.5E-04, not 6.9E-03.

 Mercury profile, Fish and aquatic invertebrates text and Table 2, the SCV of 1.3E-03
should be reported as a ECV of 1.3E-03.

RIS I, PETPRMNIP A S e bk Sty I S ) s 234 Egiae aridive
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2.0 DESCRIPTION OF CHANGES 29

As a result of updated SCVs, as well as revised K values, many of the sediment
benchmarks have also changed. As discussed in Section 4.3.6 of the August 1995 document, the
equilibrium partitioning (EqP) method was used to calculate the sediment benchmarks which are
equivalent to sediment quality criteria (SQC). For this analysis, the sediment f . was assumed to
be 0.05, the mean value of the range suggested in the Addendum: Methodology for Assessing
Health Risks Associated with Indirect Exposure to Combustor Emissions (U.S. EPA, 1993a).

In the August 1995 document, the specific data used to calculate SCVs were
inadvertently omitted from the ecological toxicity profiles. The Tier II values were generally
taken from three sources in order of priority:

 Great Lakes Water Quality Initiative 7

* Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects
on Aquatic Biota: 1994 Revision (Suter and Mabrey, 1994)

¢ derived from AQUatic Toxicity Information REtrieval System (AQUIRE), 1994.

For a few chemicals, data available in AQUIRE were more recent than data presented in Suter
and Mabrey (1994). For these chemicals, an AQUIRE-derived SCV was preferred over the SCV
listed by Suter and Mabrey (1994). The sources of data for the SCVs calculated in Suter and
Mabrey (1994) and derived from AQUIRE are listed, by chemical, in the following tables. As
explained above, these tables may be inserted as Table 3 in the ecological toxity profiles in
Appendix B. The reader may refer to Section 4.3.6 in the August 1995 document for a full
explanation of the calculation procedures for SCVs.

piak-Ngtoh 0 9. el ey
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Table 2.9-2. Updated Sediment Benchmarks

SEDIMENT (mg/kg sediment)

CHEMICAL Koc old value new value Basis Reference
acenapthene 7139 9 8.2 FCV U.S.EPA, 1993i
aldrin 2453466 2.19 2.2] SCV GLl, 1992¢
benz(a)anthracene 401218 0.49 0.5 SCV AQUIRE, 1995
benzo(a)pyrene 1014869 0.67 0.65 SCV AQUIRE. 1995
Bis(2-ethylhexybphthalate 15003065 5.800 4,126 SCV AQUIRE, 1995
butyl benzyl phthalate 57280 17.4 45.8 SCV AQUIRE, 1995
chiordane 1632450 0.517 13.9 FCV U.S.EPA, 1980
DDT 2625851 4.1 1.7 SCV GLl, 1992¢c
dieidrin 190103 0.072 ‘0.59 FCV U.S.EPA, 1993c
diethyl phthalate 287 22 3.2 SCV AQUIRE, 1995
dimethyl phthalate 35 0.29 0.245 SCV AQUIRE, 1995
endosulfan 10730 0.0074 0.03 FCV U.S.EPA, 1980
endrin 94245 0.39 0.29 FCV U.S.EPA, 1993m
heptachlor 1425148 0.029 0.49 SCV GLl, 1992¢
heptachlor epoxide 82277 1.2 2.1 SCV AQUIRE. 1995
hexachlorobenzene 616808 76.5 185 FCV* U.S.EPA, 1980
hexachlorcyclopentadiene 198907 2.5 7.45 SCV AQUIRE, 1995
kepone 162248 0.483 29 SCv AQUIRE, 1995
lindane . 4644 0.017 0.019 FCV U.S.EPA, 1986
methoxychlor - 98610 0.043 0.16 FCV U.S.EPA, 1980
methyl parathion 710 1.04E-03 0.0011 SCV AQUIRE, 1995
parathion 5823 3.62E-03 0.0038 FCV 51 FR 43667
pentachlorobenzene . 148204 8.06 11.8 SCV AQUIRE, 1995
polychlorinated biphenyls 1642642 14.5 4.7 SCV AQUIRE, 1995
toxaphene 255141 0.0535 0.17 FCV U.S.EPA, 1980
245-Trichlorophenoxyacetic acid 1795 0.62 09 SCvV AQUIRE, 1995

* = The AWQC document states: *the avallable data indicate that HCB does not cause significant adverse effects on freshwater aquatic lite at or below 6 ug/I*




Table 3. SCV Calculation for Arsenic (Suter Mabrey, 1994)

Chemical/Data Type . Value (ug/) _ Specles __Source
Arsenic V ~ B S o
o _acute values <8100 Daphnia magna _ EPA, 1985b .
o 7400 Daphnia magna Bléﬁng; and Christensen, 1972
T 3600 Daphnia pulex '_A_ " EPA, 19850
0 49,600 Daphnia pulex  ibid. T
- 850 Bosmina longirostris ibid T
T 10,800 Rainbow trout ibid. B
T 25600 -~ Fathead minnow A_:-_—_DeFoe_, 1982 i
49,000 Mosquitofish EPA, 1985b “_"'
SAV 170.00 s S
A-C ratios:: 28.7 Fathead minnow Defoe, 1982 T
SACR 209 N B
SCV=SAV/SACR 8.133971292




Dataset Requwements
(a) the famuly Salmomdae In the class Oste:chthyes

_(b) one other famnly (preferably a commercxally or recreauonauy |mponant Q-é;ﬁwater spectes)
__inthe class Ostenchthyes (e.g., bluegm channel cathish.etc )
(c) a third famny in the phylum Chordata (e ata (e g . fish. amphnbuan etc )

(e) abenthlc crustacean (e g . ostracod |sopod amph:pod crayﬁsh etc.)

(f) an nsect (8.9.. mayfty, dragonﬂy, damselfly, stoneﬁy _caddisfty, mosquito, m:dge etc)

Chemical/Data Type Value (ug) Species Family GMAV  Source
barium 7440-39-3
acute values 410000 Daphnia magna (d) Cladocera (Subarder) 410000 AQUIRE
SAV 1872146 GMAV=410000 n=1, SVAF=219
__SAcCR 18
SCV=SAV/SACR 1040081177

(h) a family in any order of Insect or any phy|um not already represented




Table 3. SCV Calculation for Benzo(a)anthracene

Chemical/Data Type ___ Value (ugh) Species o Family GMAV  Source

benzo(a)anthracene

56858 . : . -

o . acu’e values 10 Daphnia pulex (d) Cladocera (Suborder) 10 AQUIRE
T sav 046 GMAV=10, n=1, SVAF=21.9 ] N B
T SheR s T o D

Dataset Requirements

(a) the family Salmonidae in the class Osteichthyes

(b) one other family (preferably a commercially, or recreationally important, warmwater species)

in the class Osteichthyes (e.g., bluegill, channel catfish,etc.)

(c) a third family in the phylum Chordata (e.g., fish, amphibian, etc.)

-(d) a planktonic crustacean (e.g. a cladoceran, copepod, etc.)

(e) a benthic crustacean (e.g., ostraced, isopod, amphipod, crayfish, etc.)

(f} an insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge, etc.)

(g) a family in a phylum other than Arthropoda or Chordata (e.g., Rotifera, Annelida, Mollusca, etc.)

(h) a family in any order of insect or any phylum not already represented

(G4
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Table 3. SCV Calculation for Benzo(a)pyrene

[Chemical/Data Type Value (ug/l) Species _ Family GMAV Source |
benzo(a)pyrene 50-32-8 . i e
o -acute values "5 ~_Daphnia pulex (d) Clac_io_c_g@ (Suborder) 5 Ad
T SAV 023-  GMAV=5,n=1, SVAF=219
S SACR 18

~ SCV=SAV/SACR _ 0.012683917

Dataset Requirements

‘(a) the family Salmonidae in the class Osteichthyes

(b) one other family (preferably a commercially, or recreationally important, warmwater species)

in the class Osteichthyes (e.g., bluegill, channel catfish,etc.)

{c) a third family in the phylum Chordata (e g., fish, amphibian, etc.)

'{d) a planktonic crustacean (e.g. a cladoceran, copepod, etc.)

:(e) a benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.)

{f) an insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge, etc.)

(g) a family in a phylum other than Arthropoda or Chordata (e g., Rotifera, Annelida, Mollusca, etc.)

{h) a family in any order of insect or any phylum not already represented
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Table 3. SCV Calculation for Beryllium (Suter Mabrey, 1994)

Chemical/Data Type Value {ug/) _Specles ~  Source
Beryilium ' e o
acute values 7900 Daphnia_mg_gna EPA, 118»01_ o
2500 Daphnia magna _Kimball. nd. )
o 4800 ___Goldfish  bd B j
L._ o 3250 Fathead minnow '_ItVJIL_d_VjV" B 3 _—ﬁi
N 200 Fathead minnow 1bid. .
- 150 Fathead minnow ibid.- o
T 150 Fathead minnow ibid. - i
o T 11,000 Fathead minnow ibid. -
- 20,000 Fathead minnow ibid. T
15,000 Fathead minnow ibid. -
18,000 Fathead minnow Kimball, n.d. ]
4,400 Flagfish EPA, 1980f o
3,530 Flagfish 1bid. ]
3530 Flagfish bid. -
32,000 Guppy ibid.
28,000 * Guppy ibid.
32,000 Guppy .ibid.
24,000 Guppy ibid.
160 Guppy ibid.
19,000 Guppy .ibid.
450 Guppy . |ibid.
130 Guppy ibid. .
200 Guppy .ibid.
20,000 Guppy ibid.
13,700 Guppy -ibid.
6100 Guppy 1hid.
160 Guppy 'ibid.
12,000 Bluegill .ibid.
1,300 Bluegill ibid.
SAV: 271.00
i A-C ratios: 472 Daphnia magna Kimball, n.d.
o SACR 533
SCV=SAV/SACR 5.084427767
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Table 3. SCV Cailculation for Bis(2-ethylhexyl)phthalate

Chemical/Data Type Value (ug) Species ____Family GMAV Source
Bis(2-ethylhexyl)phthaiate
117-81-7
o acute values! 11,000 Daphnia magna (d) . Cladocera (suborder) 11,000 AQUIRE
690 Channel catfish (b) ictalundas 690  AQUIRE |
42,100 Largemouth bass (c) Centrarchidae ~ 37.217  AQUIRE
32,900 Largemouth bass AQUIRE
e ~ 139,500 Rainbow trout (a) _ Salmonidae 144268 AQUIRE
r‘ - 149,200 Ramnbow trout - AQUIRE
o SAV 98.57 GMAV=690, n=4, SVAF=7
o SACR. 18

SCV = SAV/SACR 5476190476 |

" Dataset Requirements

.(a) the family Salmonidae in the class Osteichthyes

'(b) one other family (preferably a commaercially, or recreationally important, warmwater species)

| in the class Osteichthyes (e.g., bluegill, channel catfish,stc.)

i(c) a third family in the phylum Chordata (e.g., fish, amphibian, etc.)

‘{d) a planktonic crustacean (e.g. a cladoceran, copepod, etc.)

(e) a benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.) K

.(f) an insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge, etc.)

!(g) a family in a phylum other than Arthropoda or Chordata (e.g., Robfera, Annelida, Mollusca, etc.)
‘(h) a tamily in any order of insect or any phylum not already represented
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Table 3.

SCV Calculation for Butylbenzyl phthalate

Chemical/Data Type .. Yaiue (ug/) Species . _Famly _ GMAV _ Source
Butylbenzyl phthalate 85-68-7 o o o o
. __ acute values 92000 Daphnia magna (d) Cladocera (suborder) 12869 AQUIRE
) L 1800 Daphnia magna Cladocera (suborder) AQUIRE
o 43,000 bluegit (b) Centrarchidae 43,000 AQUIRE
. 2320 fathead minnow (c) Cyprinidae 2,320 AQUIRE
- i ] SAV_ 290.00 GMAV=2320, n=3, SVAF=8 T T
o SACR 18 - N T

SCV = SAV/SACR

1611111111

Dataset Requirements

(a) the family Salmonidae in the class Ostetchthyes

(b) one other family (preferably a commercially, or recreationally important, warmwater species) -

in the class Osteichthyes (e.g., bluegill, channel catfish,etc.)

(c) a third family in the phylum Chordata (e.g., fish, amphibian, etc.)

{d) a planktonic crustacean {e.g. a cladoceran, copepod, etc.)

(e) a benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.)

(f) an insect (e.g., mayfly, dragonfly, damseitly, stonefly, caddistly, mosquito, midge, etc.) |

{g) a family in a phylum other than Arthropoda or Chordata (e.g., Rotifera, Annelida, Mollusca, etc.)

(h) a family in any order of insect or any phylum not already represented
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Table 3. SCV Calculation for Diethyl phthalate

Chemical/Data Type Value (ug/) Specles Family GMAV Source
|diethyl phthalate 84-66-2 o ]
__acutevalues 52000 Daphnia magna (d) ~ Cladocera (Suborder) 52,000 AQUf ‘
e 31,800 Fathead minnow (¢) Cyprinidae 31,800 AQUIRE”
e 98,200 Bluegili (o) Centrarchidae 98,200 AQUIRE
SAV, 397500 GMAV=31,800, n=3, SVAF=8 L -
 sAcR 18 ~ - } T
SCV=SAV/SACR' 2208333333
N Dataset Requirements ;
(a) the family Salmonidase in the class Osteichthyes
(b) one othar family (preferably a commercially, or recreationally important, warmwater species)
L in the class Osteichthyes (e.g., bluegill, channel caffish,etc.)
5 (c) a third family in the phylum Chordata (e.q., fish, amphibian, etc ) ]

'(d) a planktonic crustacean {e.g. a cladoceran, copepod, stc.)

(e) a benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.)

(f) an insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge, etc.)

(g) a family in a phylum other than Arthropoda or Chordata {e.g., Rotifera, Annelida, Mollusca, etc.)

1(h) a family in any order of insect or any phylum not already represented
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Table 3. SCV Calculation for Dimethyl phthalate

Chemical/Data Type Value (ug/l) , Specles i Family —  _GMAV __ Source
Dimethy! phthalate
[131-11-3 . } o
acute values 33,000 Daphnia magna (d) Cladocera {Suborder) 33,000 AQUIRE

121,000 Fathead minnow (c) _ Cyprinidae 121,000 AQUIRE |
B SAV. 253846  GMAV=33,000, n=2, SVAF=13 Y
T “shcR i T T T

SCV=SAV/SACR' 141.025641 B B T

Dataset Requirements

.(a) the family Salmonidae in the class Osteichthyes

(b) one other family (preferably a commercially, or recreationally important, warmwater species)

, in the class Osteichthyes (e.g., bluegill, channel catfish,etc.)

(c) a third family in the phylum Chordata (e.g., fish, amphibian, etc.)

.(d) a planktonic crustacean (e.g. a cladoceran, copepaod, etc.)

‘(e) a benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.)

(f) an insect {e.g., mayfly, dragonfly, damsaelfly, stonefly, caddisfly, mosquito, midge, etc.)

(9) a family in a phylum other than Arthropoda or Chordata (e.g , Rotfera, Annelida, Mollusca, stc.)

(h) a family in any order of insect or any phylum not already represented
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Table 3. SCV Calculation for Heptachlor Epoxide

Chemical/Data Type Value (ug/l) Specles __ Family GMAV Sour;gj
heptachlor epoxide ‘ ’
~ 1024-57-3 o .
{ acute values 240° Daphnia magna (d) Cladocera (suborder) 240 AQURE
T . - e 1 T T A e =
B 120 Guppy (c) ___ Poecilidae 120 AQUIRE
N SAV 923 GMAV=120, n=2, SAVF=13 T
SACR 18 T

SCV=SAV/SACR 0512820513

Dataset Requirements

| (a) the family Saimonidae in the class Osteichthyes

{b) one other family (preferably a commercially, or recreationally important, warmwater species)
in the class Osteichthyes (e.g., bluegill, channel catfish,etc.) '

|
HEEEEEEE

{c) a third family in the phylum Chordata (e.g., fish, amphibian, etc.)
(d) a planktonic crustacean (e.g. a cladoceran, copepod, etc.)

(e) a benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.)

(1) an insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge, etc.)

(g) a family in a phylum other than Arthropoda or Chordata (e.g., Rotifera, Annelida, Mollusca, etc.)
(h) a family in any order of insect or any phylum not already represented

1

* = chemical conc. was initially reported as some form of the chemical, thus the conc. was re-caiculated
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Table 3. SCV Calculation for Hexachlorocyclopentadiene

L GMAY o Source

ChemicalDataType __ Value(ug) _ Species __ . Family _
Hexachlorocyclopentadiene
17474 o . I _
EG&G Bionomics, 1977 as
i acute values 39 ~_ Daphnia magna (d) Cladocera (suborder) 45  citedinU S EPA, 1980
Union Carbide Env. Services,
1977 as cited in U.S. EPA,
- 52« Daphniamagna 1980
i ) o Fathead minnow (c) WA___C!ggrLdag 57 ~ ____Siehar et al..“1 979
EG&G Bionomics, 1977 as
o _ 180 Fathead minnow cited in U.S.EPA, 1980
Henderson, 1956 as cited in
B 104 Fathead minnow _ U.S.EPA, 1994
Henderson, 1956 as cited in
) 78 Fathead minnow _ U S.EPA, 1994
Henderson, 1956 as cited in
59 Fathead minnow U.S.EPA, 1994
EG&G Bionomics, 1977 as
97 Channel catfish Ictaluridae 97 cited in U.S.EPA, 1880
EG&G Bionomics, 1977 as
130 Bluegqil! (b) Centrarchidae 130 cited in U.S.EPA, 1980
* SAV, 5.63 GMAV=45, n=3, SVAF=8

SACR=geomean ACR=1.3 (Spehar et al.,

SACR 7.49599786 (18+18+1.3) 1979)

SCV = SAV/SACR 0.75040043

Dataset Requirements

(a) the family Salmonidae in the class Osteichthyes

(b) one other family (preferably a commercially, or recreationally important, warmwater species)

in the class Osteichthyes (e.g., bluegill, channel catfish,etc.)

{c) a third family in the phylum Chordata (e.g., fish, amphibian, etc.)

(d) a planktonic crustacean (e.g. a cladoceran, copepod, etc.)

(e) a benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.)

(f) an insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddistly, mosquito, midge, etc.)

(g) a tamily in a phylum other than Arthropoda or Chordata (e.g., Rotfera, Annelida, Mollusca. etc.)

i(h) a family in any order of insect or any phylum not already represented

I+ = 50% effect levels as sited in AWQC document. Exposure duration was not specified
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Table 3. SCV Calculation for Kepone

Chemical/Data Type Value (ug)  Species (min. req.) Family GMAVY Source
kepone 143-50-0 } . - o -
acute values 260 Daphnia magna Cladocera (subo-ra-g? i 260 AQUIRE
i 230 Chironomus tentans (midge) (f) Diptera (order) ] 211 AQUIRE
o 230 Chironomus tentans (midge)
220 Chironomus tentans (midge) o
170 Chironomus tentans (midge) )
40 Calanoid copepod {(d) _____ Calanoida (order) 40 AQUIRE
I 180 Scud _ Amphipoda 180 AQUIRE
512 Channel Catfish(c) _Ictaluridae 465 ——AQUIRE
422 Channel Catfish AQUIRE
30 Bluegill (b) __Centrarchidae 57 AQUIRE
B 50 Bluegill ' AQUIRE
€6 Bluegitt AQUIRE
62 Bluegill AQUIRE
| 50 Bluegil i AQUIRE
140 Redear Sunfish AQUIRE
) 96 Redear Sunfish AQUIRE
64 Redear Sunfish AQUIRE
44 Redear Sunfish AQUIRE
29 Redear Sunfish AQUIRE
420 Fathead Minnow Cypinidae 378 AQUIRE
340 Fathead Minnow AQUIRE
120.9 Daggerblade grass shrimp (q) Caridea (section) 120 AQUIRE
120 Daggerblade grass shnmp AQUIRE
SAV 6.56 GMAV =40, n=5, SAVF = 6.1
SACR 18

SCV=SAV/SACR 0.364298725

Dataset Requirements

{a) the family Salmonidae in the class Osteichthyes

(b) one other family {preferably a commercially, or recreationally important, warmwater species)

in the class Osteichthyes (e.g., bluegill, channel catfish,etc.)

{c) a third family in the phylum Chordata (e.g., fish, amphibian, etc.)

!(d) a planktonic crustacean (e.g. a cladoceran, copepod, etc.)

‘(@) a benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.)

.{f) an insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge, etc.)

i(g) a family in a phylum other than Arthropoda or Chordata (e.g., Rotifera, Annelida, Mollusca, elc.)

~i{{n) a tamily in any order of insect or any phylum not already represented




Table 3. FCV Calculation for Mercury (Suter Mabrey, 1994)

Chemical/Data Type Value (ug/) Species Source
Mercury, inorganic . S _

_ Flnal acute value 4.86 EPA198S ]
T Final ACR 373 ~iid o
- Final CV 13 _ bd
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Table 3. SCV Calculation for Methyl Parathion

Chemical/Data Type __Value (ug/l) Specles Family SMAV  GMAV Mtl
methyl parathion
298000
acute vaiues 3.5 Cenodaphnia dubia (water flea) Cladocera (suborder) 35 35 TCF
) 9.1 Daphnia magna (d) Cladocera (suborder) _ 8.34 834  AQUIRE
8.5 Daphnia magna AQUIRE
8 Daphnia magna o B AQUIRE
7.8 Daphnia magna AQUIRE
5 Mosquito fish Poecilidae 5 5 AQUIRE |
3600 Pumpkinseed Centrarchidae 3600 2656 04 AQUIRE
o 1600 Bluegill (b) Centrarchidae 1959.59 AQUIRE
2400° Bluegill
] 14000 White perch Percichthyidae 14000 7457 AQUIRE |
N 790 Striped bass (¢) Percichthyidae 3972 AQUIRE
5000 Striped bass AQUIRE
- 4500 Striped bass AQUIRE
14000 Striped bass AQUIRE
14800 Carp Cyprinidae 14800 14800 AQUIRE
o 5900 Catfish Ictaluridae 5900 5900 AQUIRE
2800 Rainbow trout (a) . Salmonidae 2800 2800 AQUIRE
7850 Fathead minnow Cypinidae 7073 7073 AQUIRE
4460 Fathead minnow AQUIRE
8170 Fathead minnow AQUIRE
5360 Fathead minnow AQUIRE
6910 Fathead minnow AQUIRE
9500* Fathead minnow
B 8300° Fathead minnow
7500° Fathead minnow
6200 Guppy Poecilidae 7795 7795 AQUIRE
9800 Guppy Poecilidae AQ
3 White river crayfish (e) Macrura (Section) 3 3 AQ
4200 ** Ougesia dororocephala - flatworm (g) Turbellaria (class) 2372 2372 AQUIRE
2000 ** Dugesia dororocephala - flatworm AQUIRE
2900 ** Dugesia dororocephala - flatworm AQUIRE
1300 ** Dugesia dororocephala - flatworm AQUIRE
B SAV 0.58 GMAV=3, n=6, SAVF=52 |
SACR’ 18
SCV = SAV/SACR. 0.032051282 '
i . Dataset Requirements

(a) the family Saimonidae in the class Osteichthyes

{(b) one other family (preterably a commercially, or recreationally important, warmwater species)

in the class Osteichthyes (e.g., bluegill, channel catfish,etc.)

(c) a third family in the phylum Chordata (e.g., fish, amphibian, etc.)

(d) a ptanktonic crustacean (e.g. a cladoceran, copepod, etc.)

' (e) a benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.)

(f) an insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge, etc.)

(g) a family in a phylum other than Arthropoda or Chordata (e.g., Rotifera, Annelida, Mollusca, etc.)

(h) a family in any order of insect or any phylum not already represented

* = chemical conc. was nttially reported as some form of the chemical, thus the conc. was re-calculated

."* = 7-day LC50 study
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Table 3. SCV Calculation for Molybdenum (Suter Mabrey, 1994)

Ch_emlcalIData Type »Value {ugh) Specles Source
Molybdenum _ e _
L acute values 206,800 Daphnia magna Kimball, nd.
SAV__ 10087.00 o o
______ _ A<ratios: 235 Daphma magna Kimball, n.d.
[ SACR____ 422 o
"~ SCV=SAV/SACR __ 239.028436 - o -
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Table 3. SCV Calculation tor PCB Aroclor-1254

Chemical/Data Type Value (ug/l) Species . Family GMAV Soutca |
Aroclor-1254 11097-69-1 e
o acute values 19° Daphria magna (d) Cladocera (Suborder) 11.80° AQ
1.1° Daphnia magna Cladocera (Suborder) AQUF?
19 ° Daphnia magna Cladocera (Suborder) AQUIRE
~ . 23 Daphnia magna Cladocera (Suborder) AQUIRE
L 25" Daphnia magna _ Cladocera (Suborder) AQUIRE |
9 Corophium insidiosum - scud Amphipoda 9 AQUIRE
2400 Gammarus fasciatus - scud Amphipoda 2400 AQUIRE
2400 Gammarus pseudolimnaeus-scud Amphipoda AQUIRE
12000 channel caffish Ictaluridae 145 AQUIRE
1.76 channel catfish Ictaluridae AQUIRE
200 damselfly (f) Odonata 200 AQUIRE
T 200 damseifly Odonata AQUIRE |
2740 bluegill (b) Centrarchidae 38 AQUIRE
0.53 redear sunfish Centrarchidae AQUIRE
42500 cutthroat trout Salmonidae 116 AQUIRE
42000 cutthroat trout Salmonidae AQUIRE
0.32 rainbow trout (a) Salmonidae AQUIRE
7.7 fathead minnow (c) Cyprinidae 77 AQUIRE
100 crayfish Macrura (section) a3 AQUIRE
B 100 crayfish Macrura (section) AQUIRE
80 crayfish Macrura (section) AQUIRE
3 grass shrimp Coridea (section) 3" AQUIRE
3 grass shrimp AQUIRE
SAV! 0.58 GMAV=3, n=6, SVAF=5.2
SACR' 9.510496247 =geomean(18,18,2.655) Suter & Mabrey, 1994
SCV=SAV/SACR' 0.060661722 _

Dataset Requirements

‘(a) the family Salmonidae in the class Osteichthyes

(b} one other family (preferably a commercially, or recreationally important, warmwater species) -

i in the class Osteichthyes (e.g., bluegill, channel catfish,etc.)

{c) a third family in the phylum Chordata (e.g., fish, amphibian, etc.)

i (d) a planktonic crustacean (e.g. a cladoceran, copepod, etc.)

(e) a benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.)

i{f) an insect (e.g., mayfly, dragonfly, damselfty, stonefly, caddisfly, mosquito, midge, etc.)

(q) a family in a phylum other than Arthropoda or Chordata (e.g., Rotifera, Annelida, Mollusca, etc.)

.(h) a family in any order of insect or any phylum not already represented
T

+* = daphnid studies were 14-day reproductive EC50s

** = 7-day LC50 value
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Table 3. SCV Calculation for Pentachlorobenzene

Chemical/Data Type Value (ugfl) Species . Family ~ GMAV Source
pentachlorobenzene
608-93-5 e e
. _ acute values: 3004 Daphnia magna (d) ‘Cladocera (Suborder) 446 AQUIRE
| o 300.4 Daphnia magna o e AQUIRE
o . - 3504 Daphnia magna ) ___AQURe
o o 1252 Daphnia magna e AQUIRE
e _._..._2Q __ Cnhironomus ripanus (midge) () ~ Diptera (order) 230  AQUIRE
77777 B 280 ° Rainbow trout (a) Salmonidae 280  AQUIRE
R — -
- SAV___ 2875 GMAV=230, n=3, SVAF=8 - - ‘
SACR! 18

SCV=SAV/SACR  1.597222222

Dataset Requirements
(a) the family Salmonidae in the class Osteichthyes
(b) one other family (preferably a commercially, or recreationally important, warmwater species)
in the class Osteichthyes (e.g.. bluegill, channe! catfish,etc.)
,(c) a third family in the phylum Chordata {e.g., fish, amphibian, etc.)
{d) a planktonic crustacean (e.g. a cladoceran, copepod, etc.)
(e) a benthic crustacean (s.g., ostracod, isoped, amphipod, cra);ﬁ_sF, etc.)
(f) an insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge, atc )
(g) a family in a phylum other than Arthropoda or Chordata (e.g., Rotifera, Annelida, Mollusca, etc.)
(h) a family in any order of insect or any phylum not already represented

* = 8-day LC50 study
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Table 3. SCV Caliculation for Silver (Suter Mabrey, 1994)

Chemical/Data Type Value (ug/l) - Species Source _
Sllver ‘
" Final Acute Valui 41 EPA, 1980y
A-C ratios:| 2 Daphnia magna .Kimball, n.d. o
- " 54 Rainbow trout 'ibid.
: 14 Mysid shrimp ibid.
i SACR 115

" T SCV=SAV/SACR. 0.356521739
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Table 3. SCV Calculation for (2,4,5-Trichlorophenoxy) acetic acid

ChemicalDataType  Value (ug/l)  Species ~ Family SMAV  GMAV  Source
trichlorophenoxyacetic
acid 93-76-5 o o o L
"7 acutevalues 19800 Ceriodaphnia dubia (d) Cladocera (suborder) 18931 18931  AQUIRE _
B - 18100 Ceriodaphniadubia ~ Cladocera (suborder) ~ AQUIRE |
o 41100 carp — cyprindae 41100 41100 AQUIRE
T 17400 __bandedkilifish  Cyprinodontidae 17400 17400  AQUIRE
T T vi___ 109300 o ___rpgfg[_(g_)A____‘__‘ Monogonta (class) 109300 109300  AQUIRE |
- 20000 pumpkinseed (c) - Centrarchidae 20000 56060 AdUIRE )
T 150 rainbow trout (a) Salmonidae 1142 1142 AQUIRE |
- 8700° rainbow trout Salmonidae ~ AQUIRE
- 16400 white perch Percichthyidae 16400 15474  AQUIRE
14600 stnped bass (b) Percichthyidae 14600 AQUIRE
B 28100 guppy Poecilidae 28100 28100 AQUIRE
SAV 187.21 " GMAV=1142, n=5,SVAF=6 1
SACR. 18

SCV=SAV/SACR  10.4007286

Dataset Requirements

(a) the family Salmonidae in the class Osteichthyes

(b) one other family (preferably a commaercially, or recreationally important, warmwater species)

in the class Osteichthyes (e.g., bluegill, channel catfish.etc.)

(c) a third family in the phylum Chordata (e.g., fish, amphibian, etc.)

(d) a planktonic crustacean (e.g. a cladoceran, copepod, etc.)

(e) a benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, efc.)

({f) an insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge, etc.)

(g) a family in a phyium other than Arthropoda or Chordata (e.g., Rotifera, Annelida, Mailusca, etc.)
‘(h) a family in any order of insect or any phylum not already represented '

= chemical conc. was initially reported as some form of the chemical, thus the conc. was re-calculated
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Table 3. SCV Calculation for Vanadium (Suter Mabrey, 1994)

Chemical/Data Type Yalue (ugh) Specles Source
Vanadium o ]
acute values 1520 Daphgia_r_n_agp_a Kimball, n.d.
o 1850 Fathead minnow  jbid,
e N 7000 Brook trout ____Ernstand Garside, 1987
T 11,200 Flagfish Holdway and Sprague, 1979
i 4060 Daphnia magna Beusen and Neven, 1387
T SAV 284 00
A-C ratios: 10.88 Fathead minnow Kimball, n.d.
- 140 Flagfish ‘Holdway and Spague, 1979
2.137 Daphnia magna Beusen and Neven, 1987
Final ACR. 14.8

SCV=SAV/SACR

19.18918919
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2.0 DESCRIPTION OF CHANGES 2.10

B it it e F e

2.10 Stream Order/Waterbody Characterization

Original approach: The waterbody used in the modeling was characterized using average values
for a selected stream order. For the original approach, the central tendency stream order was
stream order 5 and the high end stream order was stream order 3, a smaller stream providing less
dilution, and therefore higher chemical concentrations. However, there was some question as to
whether a stream order 3 stream was large enough to support a subsistence fisher, as was implied
by one of the scenarios modeled. (The characteristics of streams of various order are shown in
Tables 6-19 and 7-44 in the August 1995 docurment, and are not repeated here).

Revised approach: Because there is some controversy around the size of the high end stream
with respect to the scenarios modeled, the Agency decided to perform a second set of runs using
a larger, stream order 4 stream as the high end stream. Results for both stream order 3 and
stream order 4 as the high end stream are provided in the new results included with the present
document. The additional parameter values are shown below in a revised Table 6-20 (this
revised table should also be substituted for Table 7-45). This change affects inputs for most
equations associated with the sections and pathways noted in Table S-5.

Table S-5. Equations Affected by Change in Surface Waterbody Characterization

Pathway Section | Equations

17,37, Aql | 6521 |all

19,42, AqIl | 6.5.2.2 all

20,38, Aqll [6.523 |all

21 6.6.3.2.1 |all
23 66322 |a
24 6.632.3 | all
33 6.62.25 |all
35 6.6.2.2.6 |all
36 "~ 166227 |al
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2.0 DESCRIPTION OF CHANGES

2.10
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Table 6-20. Characterization of Central Téndency and High End Waterbodies

Parameter Central tendency Alternate High High end
End
Stream order 5 4 3
_Watershed area . s MBesOmt o 28e48m GesTm
Flow 3e+8 m/yr 6.3e+7 m*/yr 1'3e+7 m*/yr
(3e+l1 Liyr) (6.3e+10 Liyr) (1.3e+10 Liyn
Yelocity . 0.7 m/s LOS55mps o 05Smis
Depth 0.67m 0.34m 0.18m
Width 23m 1l m 55m
Lengh L 45000 m 19.000 m _._.8500m
Waterbody area le+6 m’ 2.2e+5m’ 4.6e+4 m*
(length x width)
Flow independent mixing volume 6.7e+5 m’ 7.3e+4 m’ 8.3e+3 m’
(length x width x depth) (6.7e+8 L) (7.3e+7L) (8.3e+6 L)
~Depth (bed sediment) 0.03m 0.03m 003m
Depth (water column) 0.64 m 03l m 015 m
T SRR ST e« Fva AT TR o AT N s
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2.0 DESCRIPTION OF CHANGES 2.11-2.12

SATBEYL SRR S X5

2.11 Land Application Unit USLE Length Slope Factor

Original approach: The Universal Soil Loss Equation (USLE) uses a factor called the Length-
Slope factor (LS) as one input to determine the amount of soil eroded from a particular area. The
model uses the USLE in three different contexts: for erosion from a land application unit, erosion
from a wastepile, and erosion from a watershed. a single set of central tendency and high end
values were used for LS; these were 1 and 3, respectively, and were used for all three situations
in which the USLE is used. These reflect a range of possible slopes and distances that were felt
to be applicable to all three situations.

Revised approach: In order to be consistent with the groundwater analysis, which used a source
slope of 2 percent for the land application unit, LS was changed for the land application unit (but
not the wastepile) to reflect a 2 percent slope. The revised LS values for land application units
are 0.3 for central tendency and 0.5 for high end. These lower values will result in less erosion
off the land application unit. These revised values were also applied to the watershed in which
the land application unit is located, as this is likely to have a similar slope to the unit. This
change affects the pathways and sections noted in Table S-6.

2.12 USLE Cover Factor

Original approach: The Universal Soil Loss Equation (USLE) uses a factor called the Cover
factor as one input to determine the amount of soil eroded from a particular area. This factor was
set to values of 0.1 (central tendency) and 0.5 (high end), reflecting an average of values for
weeds and grasses assuming no canopy and 50 percent and O percent groundcover, respectively.

Revised approach: The USLE Cover factor values used were appropriate to a waste management
unit with no ground cover, but were considered unrealistic for off-site fields and watersheds,
especially since off-site fields were modeled as growing forage or vegetables. Therefore, the
USLE cover factor for off-site fields and watersheds was changed to reflect 80 percent and 40
percent groundcover, averaging values for weeds and grasses, and no appreciable canopy. The
new central tendency and high end values are, respectively, 0.03 and 0.1. This change affects the
pathways and sections noted in Table S-6.
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2.0 DESCRIPTION OF CHANGES 2.11-2.12

SRR

Table S-6. Equations Affected by Revisions to USLE Input Parameters

- Pathway Section Equation | LS Cover
3,5 Terr I 6.3.2.2 (diSCL.lSSion)
7.3.5.3 (LAU equation) | 7-13 yes no
4,6, Terr III 6.3.2.3 6-10 yes yes
8, Terr V 6.6.1.2.1 6-2c (new) | yes yes
9 off 6.6.1.2.4 (discussion)
1 7.3.5.3(LAU equation) | 7-13 yes no
10 6.6.2.2.1 6-2c (new) | yes yes
11 off 6.6.2.2.4 (discussion)
7.3.5.3 (LAU equation) | 7-13 yes no
17,37, Aq1 6.5.2.1 6-15 yes yes
19,42, AqIl | 6.5.2.2 6-25 yes yes
20,38, Aqll | 6523 6-34 yes | yes
21 6.6.3.2.1 6-133 yes yes
23 6.6.73.2.2 6-147 yes yes
24 6.6.3.2.3 6-160 yes yes
33 6.6.2.2.5 6-92 yes yes
35 6.6.2.2.6 6-102 yes yes
36 6.6.2.2.7 6-111 yes yes

N7 s S 3 N a g RN PR I EESRT 3 T TR
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2.0 DESCRIPTION OF CHANGES ‘ 2.13-2.16
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2.13 Errata: Fish Concentration Units

The units for fish concentration in Table 5-6 should be mg/g, not mg/kg. .
2.14 Errata: Fish Intake Units

The units for fish intake in Equations 5-64 and 5-67 should be mg/kg/d, not pg/kg/d.
'2.15 Errata: Water Exposure Values

" The values for water concentration by ingestion in Table 5-3 for chemicals after lead

inadvertently reflected an exposure duration of 9 years instead of 30 years. a corrected version of
Table 5-3 is attached. :

2.16 Errata: Silver Added to Appendix A

Appendix A has been revised to include physical-chemical properties data for silver.

, .
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5.0 EXPOSURE 5.2 Concentrations for Human Receptors

ey, Py TG K AR, Ay

Table 5-3. Exposure Media Concentrations for Water (mg/L)

Ingestion Dermal
BaihlL
Adult Adult Child
Chesmsical CAS resident resident resident
Acenaphthene -~ 83329 2400 le+00 _  7e-0l_
Acctone e 67641  4e+00 le+03 6e+02
_Acetonitnle 75058 2e-01 __Te+01 4e+01
Acetophenone 98862 4e+00 Te+01 4e+01
Acrakein 107028 Te-01 le+02 8e+01
Acrylamide 73061  2e-05 2e-02 Se-02
Acnybonitrile 107131  2e-04 2e-02 Se-02
_Aldrin o 309002 5e-06 2e-07 5e-07
Allylchloride 107051 NA. NA NA
Anilbe 62533 le-02 Te-01 2e+00
_Antimony 7440360 le-02 _ 6e+00 3e+00
CArsese L 7440382 6e-05 2e-02 Se-02
Barizm 7440393 3e+00 le+03 Se+02 .
Benra)anthracene 56553 8e-05 4e-06 le-05
Benzene 71432 3e-03 2e-02 5e-02
Benzdine 92875 4e-07 le-05 3e-05
_Benw{a)pyrene 50328 le-05 4e-07 le-06
Benzo(b)fluoranthene 205992 __Te-05 2e-06 _ 6e-06
Benzsl alcohol . _ 100516 le+01 Se+02  3e+02
Benzd chloride 100447 5¢-04 4¢-03 le-02
BeryBium 7440417 2e-05 8e-03 2e-02
_Bis(2chloroisopropyl) ether 39638329 oo le03 8e-03 2e-02
_Bis(2<chlorethyl)ether 111444 8e-05 4e-03 le-02
__Bis(2-ethylhexyl)phthalate 117817 6¢-03 8e-05 2e-04
Bromodichloromethane 75274 le-03 2e-02 Se-02
Bromeform (tribromomethane) 75252 le-02 2e-01 5e-01
Butasol A I [+ X _4e+00  2e402 le+02
ButyH.6-dinitrophenol, 2-sec- (dinoseb) 88857 4e-02 le-01 8e-02
Butybenzylphthalate 85687 7e+00 3e+00 2e+00
(conunued)
B S Rl AR 3 'urfn'.m*rrr::’:::xm.:, e e Y AT N T SIS
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5.0 EXPOSLRE

3.2 Concentrations for Human Receptors

PIEG- S ks i AR

August 1993

e e

Table 5-3 (continued)
Ingestion Dermal
Bathing
Adult Adult Child
Chemical CAS resident resident resident
Cadmwm e O de02 0 R0l Ter00
Carbon disulfide T3S0 de+00 le+01 2e-01
Carbon tetrachlortde 56233 Te-04 3e-0d Je-03
Chlordane 37749 7e-03 Se-06 le-03
Chloro-1.3-butadiene. 2- (chloroprene) 126998 _NA NA NA
" Chloroaniline. p- l 106478 ~ le-0t o _e+00 0 le~O
Chlorobenzene _ 108907 _ Te01 2400 le-00
Chlorobenzilate 510156 le-04 1e-04 Se-04
_Chlorodibromomethane 124481 _1e-03 e-02 de-02
Chlorotorm 67663 le-02 2e-01 Se-0l
Chlorophenol. 2 95578 201 2e-00 9e-01
Chromwum Vi 4073 20t — Te+01 3e+01
Chrysene 218019 3e-03 2e-04 de.04
Copper o 7440504 le+00 Je+02 3e+02
Cresol. m- 108394 2e+00 2e+01 1e+01
Cresol, o- 95487 2e+00 2e+01 le+01
_Cresol. p- - 106445 -0l o 200 1400
CCumene . 98w 100 1ex00  Te0l
DDD 72548 __de-04 2e-05 Se-05
DDE _ 7889 304 5e06  Cleds
DDT B 50293 3e-4 Se-06 de-05
_Di-n-buts i phthalate o 84742 de+00 2e+00 fe+00
Di-n-octyl phthalate 117840 7e-01 . 3e03 - le-03
Diallae 2303164 1¢-03 Be-04 203
Dibenzia h)anthracene ) 537b3 le-05 © 2e-07 Se-07
Dibromo-3-chloropropane. 1.2- ey 6e05_ 9e:04 = _2e-03
Dichlorobenzene. 1.2- 95501 3e+00 de-00 _ 2e+00
Dichlorobenzene. 1.4- 106467 4e-03 Se-03 _lenD2
Dichlorobenzidine. 3 3 - 91941 . 2e-04 Se-04 le-03
wwontinued:



5.0 EXPOSURE 5.2 Concentrations for Human Receptors

Table 5-3 (continued)
___Ingestion Dermal
Bathing
Adult Adult Child
Chemical CAS resident resident resident
Dichlorodifluoromethane 75718 Te+00 6e+01 3e+01
Dichloroethane. 1,1- 75343 9¢-04 le-02 3e-02
Dichloroethane, 12- 107062 904 ___ 2e02 .  6e02 _
_Duchloroethylene, LI 75354 le04 le-03 _3e03
Dichloroethylene, cis-12- 156592 4eOl . 4e+00 2400
Dichloroethylene, trans-1,2- 156605 Te-01 6e+00 3e+00
_Dichlorophenol, 2,4- i 120832 le-01 L 3e-01 2e-01°
Dichlorophenoxyacetic acid, 2,4- (2,4-D) 94757 _4e0l 3e+00  le+00
Dichloropropane, 1,2- 78875 le-03 le-02 4e-02
Dichloropropene, 1.3- 542756 5e-04 5e-03 1e-02
Dichloropropene, cis-1,3- 10061015 5e-04 _ Se-03 ~le-02
Dichloropropene, trans-1.3- 10061026 Se-04 5e-03 le-02
Dieldrin ) 60571 5e-06 2e-06 _4e-06
Diethyl phthalate 84662 3e+01 3e+02 2e+02
Diethylstilbestrol 56531 2e-08 4e-09 le-08
Dimethoate _ 60515 Te-03 _2e+00 8e-01
Dimethyl phthalate 131113 4e+02 le+04 8e+03
Dimethylbenz(a)anthracene, 7,12- 57976 3e-06 __5e-08  1e-07
Dimethylbenzidine, 3,3'- 119937 9e-06 7e-05  2e-04
Dimethylphenol, 2.4 _ 105679 7e-01  5e+00 3e+00
Dimethyoxybenzidine. 3.3- 119904 “6e-03 2e-01 6e-01.
Dinitrobenzene, 1.3 99650 4e-03 le0l . 7e-02
Diniuophenol, 2.4- 51285 Te-02 3e+00  le+00
Dinitsotoluene, 24- 12142 7e:02 00 Te0l
Dinitrotoluene, 2,6- 606202 4e-02 86-d 1 4e-01
Dioxane, 1.4- | . 123911 8e-03 3e+00 9e+00
Diphenylamine 122394 9e-01 le+00 7e-01
Disulfoton 298044  1e-03 203 le-03 _
Endosulfan _ 115297 _ 201 6e0l  3e0
(conunued)
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5.0 EXPOSURE 5.2 Concentrations for Human Receptors
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Table 5-3 (continued)
Ingestion Dermal
Bathing
Adult Adult Child
Chemical CAS resident resident resident

Endrin 72208 le-02 5e-03 3e-03
Epichlorohydrin _ 106898 9e-03 le+00 4e+00
Ethoxyethanol, 2- - oo 110805 lesOl . 4e+03  2e+03_
Ethylacetate . layise . 3e+Ol . 3e+03 le+03

_Ethyl ether 60297 7e+00 _ 4e+02 2e+02

Ethyl methacrylate 97632 3e+00 7e+01 4e+01

Ethyl methanesulfonate 62500 3e-07 8e-05 2e-04
_Ethylbenzene »__-_ e _100414 . 4e+00 . 6e+00  3e+00

_Ethylenedibromide 10693 1e06_ _ 3e05 7e-05

Ethylene thiourea o 96457  le-04 le-01 3e-01

Fluoranthene 206440 le+00 2e-01 le-01

Fluorene 86737 1e+00 6e-01 3e-01
_ Formaldehyde 50000 . Te+0O _ le+tD3  Te+02
Formic acid 64186 Te+01 3e+04 2e+04

Furan 110009 4e-02 8e-01 5e-01

Heptachlor 76448 2e-05 le-06 3e-06

Heptachlor epoxide 1024573 9e-06 5e-06 le-05
Hexachloro- 1,3-butadiene . 87683 le-03 3e-04 904
Hexachlorobenzene 118741 = Se05- =~ 3e06___  9e-06 __
‘Hexachlorocyclohexane, &- (¢-BHC) 319846 le-05 3e-05 Te-05

Hexachlorocyclohexane, B- (B-BHC) 319857 5e-05 9e-05 2e-04

Hexachlorocyclohexane, y- (lindane) 58899 7e-05 le-04 de-04
_Hexachlorocyclopentadiene 77474 3e-01 3e-02 2e-02
Hexachloroethane _ 67721 5 6e-03 6e-03 2e-02
_Hexachlorophene 70304 le-02 le-04 6e-05

Indeno(1.2.3-c.d) pyrene 193395 2e04 _4e06  1e-05_

Isobutyl alcohol S 78831 le+01 _ Te+02 de+02

Isophorone ' 78591 9e-02 2e+00 5e+00

_Kepone 143500 2e-06 le-06 3e-06
Lead | . 7439921 1502 NA . NA _
(continued)
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5.0 EXPOSURE 5.2 Concentrations for Human Receptors

Table 5-3 (continued)
Ingestion Dermal
Bathing
Adult Adult Child
Chemical CAS resident. resident resident
Mercury 7439976 le-02 4e+00 2e+00
~ Methacrylonitrile 126987 4e-03 Je-01 2e-01
Methanol e .. 67561 2e+01 9e+03 5e+03
Methoxychlor. . X 2e:00_ . Te02  4e-02
Methyi bromide (bromomethane) 74839 Se-02 ~ 2e+00 le+00
Methyl chionde (chloromethane) 74873 NA NA NA
Methy! ethy! ketone 78933 2e+01 3e+03 2e+03
Methyl isobutyl ketone .. logior  2e+00 Te+01 4e+01
Methyl methacrylate 80626 3e+00  Be+0l 4e+01
Methyl parathion 298000 9e-03 6e-02 4e-02
Methylcholanthrene, 3- 56495 3e-06 8e-08 2e-07
_Methylene bromide 74953 4e-01 le+01 6e+00
_Methylene chloride . 75092 le-02 3e-01l 901
Molybdenum o B 7439987 2¢-01 Te+01 Je+01
N-Nitrosodi-n-propylamine 621647 le-05 4e-04 103
N-Nitrosodiphenylamine 86306 2e-02 Se-02 le-01
N-Nitrosopiperidine 100754 2e-06 2e-04 6e-04
N-Nitrosopyrrolidine 930552 4e-05 le-02 4e-02
Naphthalene 91203 1e+00 2e+00 1e+00
Naphthylamine 91598 NA NA NA
Nickel 7440020 Te-01 ) 3e+02 le+02
Nitrobenzene 98953 2e-02 __ 3e-01 le-01
Nitropropane, 2- 79469 NA NA NA |
'Nitrosodi-n-butylamine _ 924163 2e-05 le-04  3e-04
~ Nitrosodiethylamine 55185 6e-07 7e-05 2e-04
Nitrosodimethylamine 62759 2e-06 %e-04 2e-03
Nitrosomethylethylamine 10595956 4e-06 le-03 3e-03
Octamethylpyrophosphoramide 152169 _Te-02 28402 Be+01
_Parathion - ....56382  2e0l _8e0l_  2e01
Pentachlorobenzene 608935 3e-02 4e-03 , 2e-03
(continued)
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Table 5-3 (continued)

Ingestion Dermal
Bathing
Adult Adult Child
Chemical CAS resident resident resident
Pentachloronitrobenzene tPCNB) 82688 e Qe-04 Se-04
Pentachlorophenol _ 87865 Te-04 le-04 de-04
Phenol 108952 2e+01 Je+02 e+
Phenyl mercuric acetate 61384 3e-03 le-01 6e-02
Phenylenediamine, m- 108452 2e-01- 6e+01 Jes0l
Phorate =~ 268022 7e-03 le-02 6e-03
_Polychlorinated biphenyls 1336363 fe-03 307, Te-07
Pronamide 23950585 3e+00 7e+00 1e+00
Pyrene L . 129000 le+00 le-0l  7e-02
Pyridine . L oo 1oset 4e-02 .. 3e+00 le+00
Safrole . B . 94597 Se-04 203 Te-03
_Selenium o L 7782492 01 Te+01  3e+0l
Strychnine 57249 le-02 Ge-01 3e-01
_Stryene 100425 7e+00 o 2e+01 %e+00
_ICDD.23.78- . 1746016 Se-10 el 3e-1l
Tetrachlorobenzene, 1.2,4.5- 95943 le-02 3e-03 2¢-03
Tetrachloroethane, 1.1.1.2- 630206 3e-03 L 2e-02 Se-02
Tetrachloroethane. 1.1.2.2- 79345 de-04 4e-03 le-02
Tetrachloroethylene 127184 _4e-01 2e+00 le+00
Tetrachlorophenol. 2.3.4.6- L 58602 1e+00 o 6e-01 3e-01
Tetraethyldithiopyrophosphate 3689245 2e-02 o 3e02 2e-02
Thallwm (D 7430280 3e03_ ____ 1es00__ _ Se-0l
Toluene 108883 Te+00 2e+0l le+01
_Toluenediamine, 2.4- 95807 @ 305 Je-03 _le-02
Toluidine. o- 95534 - 4e.04 le-02 302
Toluidine.p- 106490 de0S _ 1e02 | 3e-02 _
Toxaphene 8001352 “8¢-03 2e-05 6e-05
_Trichloro-1.2.2-tnfluoroethane, 1.1.2- 76131 le+03 3403 2e+03
Trichlorobenzene. 1.2.4- 120821 de-01 201 le-Ol
Trchloroethane. 1.1,1- 71556 NA NA O NA
tcontinued)
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5.0 EXPOSURE 5.2 Concentrations for Human Receptors

Table 5-3 (continued)
[ngestion Dermal
Bathing
Adult Adult Child

Chemical CAS resident resident resident
Trichloroethane. [.1.2- 79005 {e-03 de-02 Se-02
_Tuchloroethylene 75016 8e-03 o le02 1e-02
_Trichlorofluoromethane 75694 1e+0l 66—*:(—)1‘_——_—‘;01
Trichlorophenol. 2.4.5- e 95954 des00 3e+00 _' ‘ ~.zr;w»oo_ h
Trichlorophenol. 2.4.6- 88062 8e-03 _ 9e-03 | 3e-02m
Tnchlorophenoxyacetic acid. . -
2.4.5-(245-T) 93765 4e-01 le+00 - 7e-01
Trichlorophenoxypropionic acid. 2.4.5-

(silvex) 93721 _3e0l _9e-01 Se-01
_Trchloropropane, 1.2.3- 96184 201 ZcfQQi__;____lc_tQ.l:-
TrinurobenZene, sym- . 99354 - 2e-03 2e-01 8e-02
Tris (2.3-dibromopropy [} phosphate 126727 9e-06 o Be-04 le-03

Vanadium . 7440622 3e-01 le+02  5e+01

Vinyl chloride 75014 4e-05 8e-04 2e-03 .
Xylenes (total) 1330207 7e+01 le+02 6e+01
Zinc 7440666 1e+01 4e+03 2e+03
NA = Not applicable.
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Table A-1. Physical Chemical Properties Data for HWIR Chemicals

Physical-Chemical Properties

Vapor Molecular Henry's Law Diffusivity in Diffusivity in
CAS Chemical Koc Kd Kow pressure Solubility  weight constant water air
Number Chemical Name Type (mi/q) (ml/g) (unitless) _(atm) (mg/l) (g/mol)  (atm-m3/mol)  (cm2/s) (cm2/s)
83-32-9 Acenaphthene Organic 7.1E+03 vanes 8.3E+03 3.0E-06 4.1E+00 154.21 1.1E-04 8.0E-06 8.0E-02
67-64-1 Acetone Organic  5.8E-01 varies 5.8BE-01 3.0E-01 6.0E+05 58.08 2.9E-05 1.1E-05 1.2E-01
75-05-8 Acetonitrie Organic  4.6E-01 varies 4.6E-01 1.2E-01 2.0E+05 41.05 2 4E-05 1.7E-05 i.aE-Ol
98-86-2 Acetophenone Organic 4.1E+01  varies 4.4E+01 5.2E-04 6.1E+03 120.16 1.0E-05 8.0E-06 8.0E-02
107-02-8 Acrolein Organic 9.8E-01 varies 9.8E-01 3.5E-01 2.1E+05 56.06 9.4E-05 1.2E-05 1.1E-01
'79-06-1 Actylamide Organic 1.1E-01 varies 1.1E-01 9.2E-06 22406  71.08 3.0E-10  11E05  9.7E-02
107-13-1 Acrylonitrile Organic 1.8E+00 varies 1.8E+00 1.4E-01 7.5E+04 53.06 1.0E-04 1.3E-05 1.2E-01
309-00-2 Aldrin Organic 2.5E+06 varles 3.2E+06 22E-08 7.8E-02 364.93 1.0E-04 8.0E-06 8.0E-02
107-05-1 Allyl chlonde Organic 2.7E+01 varies 28E+01 4.8E-01 34E+03 76.53 1.1E-02 8 OE-06 8.0E-02
62-53-3 Anlline Organic 9.2E+00 varies 9.5E+00 8.8E-04 3.6E+04 93.10 2.3E-06 8.3E-06 7.0E-02
7440-36-0 Antimony Metal NA 2.0E+00 NA NA NA NA NA NA NA
7440-38-2 Arsenic Metal NA 2.9E+01 NA NA NA NA NA NA NA
7440-39-3 Barium Metal NA 5.3E+402 NA NA NA NA NA NA NA
56-55-3 Benz(a)anthracene Organic 4.0E+05 wvarles 5.0E+05 20E-10 1.3E-02 228.28 3.6E-06 9.0E-06 6.1E-02
71-43-2 Benzene Organic  1.2E+02 varies 1.3E+02 1.2E-01 1.8E+03 78.00 5.5E-03 9.8E-06 8.8E-02
92-87-5 Benzidine* Organic 4.3E+01 varies 4.6E+01 1.1E-10 5.2E+02 184.23 3.9E-11 1.5E-05 8.0E-02
50-32-8 Benzo(a)pyrene Organic 1.0E+06 vanes 1-.aE+06 6.4E-12 1.9E-03 252.00 8.4€-07 9.0E-06 4.3E-02
205-99-2 Benzo(b)lluoranthene Organic 1.2E+06 varnes 1.6E+06 4.9E-10 4.3E-03 252.00 2.9E-05 8.0E-06 8.0E-02
100-51-6 Benzyl alcohol Organic 1.2E+01 varies 1.3E+01 1.4E-04 4.0E+04 108.10 3 9E-07 8.0E-06 8.0E-02
100-44-7 Benzyl chloride Organic 1.8E+02 varies 2.0E+02 16E-03 4.9E+02 126.58 4.0E-04 7.8E-06 7.5E-02
7440-41-7 Beryllium Métal NA 7.0E+01 NA NA NA NA NA NA NA
39638-32-9 Bis (2-chloroisopropyl) ether Organic 3.4E+02 varies 3.8E+02 1.0E-03 1.7E+03 171.07 1 0E-04 6.4E-06 6.0E-02
111-44-4 Bis(2-chtorethyl)ether Organic 1.5E+01 vares 1.6E+01 1.8E-03 1.2E+04  143.02 21E-05  7.5E-06  6.9E-02
117-81-7 Bis(2-ethylhexyl)phthalate Organic 1.5E+07 varies 2.0E+07 8 5E-09 4.0E-01 390.54 8.3E-06 3.7E-06 3.5E-02
75-27-4 Bromodichloromethane Organic 1.2E+02 varies 1.3E+02 7.7E-02 4.0E+03 163.80 3.2E-03 8.0E-06 8.0E-02
75-25-2 Bromoform (Tribromomethanae) Organic 2.0E+02 varies 22E+02 7.8E-03 3.2E+03 252.77 6 1E-04 8.0E-06 8.0E-02
71-36-3 Butanol Organic 6.1E+00 varies 6.3E+00 8.6E-03 7.5E+04 >74.12 8 5E-06 9.3E-06 8.0E-02
88-85-7 Butyl-4,6-dinitrophenol, 2-sec- (Dinose Organic 1.2E+03  varies  1.4E+03 9.9-E-05 5.2E+01 240.20 4 6E-04 8 OE-06 8 OE-02
85-68-7 Butylbenzylphthalate Organic  5.7E+04 varies 6.9E+04 1.6E-08 26E+00 31240 1.9E-06 8.0E-06 8.0E-02

Known to lonize under onvironmaontal conditions
* Completely miscible; solubility estiimated from Henry's Law Constant and Vapor Pressure.



Table A-1. Physical Chemical Properties Data for HWIR Chemicals

Physical-Chemical Properties

Vapor Molecular Henry's Law Diflusivity in Diffusivity in
CAS Chemical Koc Kd Kow pressure Solubiity  weight constant water air
Number Chemical Name Type (mL/q) (mL/g} (unilless}  (atm) (mg/L) (g/mol)  (atm-m3/mol)  (cm2/s) (cm2/s)
7440-43-9 Cadmium Metal NA 1.6E+02 NA NA NA NA NA NA NA
75-15-0 Carbon disulfide Organic 9.3E+01 wvaries 10E+02 4.5E-01 27E+03 76.14 1.3E-02 1.0E-05 1 0E-01
56-23-5 Carbon tetrachloride Organic 4 BE+02 varies 5.4E+02 1.5E-01 7.9E+02 154.00 2.9E-02 8.8E-06 7.8E-02
57-74-9 Chlordane Organic 1.6E+06 varies 2.1E+06 3.5E-08 2.2E-01 409.80 6.7E-05 8 OE-06 8.0E-02
126-99-8 Chioro-1,3-butadiene, 2- (Chloroprene Qrganic 1.1E+02 varies 1.2E+02 2.8E-01 6.3E+02 88.54 3.9E-02 1.0E-05 1.0E-01
i 06-47-8 Chlofoaniline. p- Organic 6.6E+01 varies 7.1E+01 2.8E-03 3.4E+G3 127.57 1.1E-04 8.0E-06 8 0E-02
108-90-7 Chlorobenzene Organic 6.5E+02 varies 7.2E+02 1.6E-02 4.1E+02 112.56 4.4E-03 8.7E-06 7.3E-02
510-15-6 Chlorobenzilate Organic 2.0E+04 varies 2.4E+04 4.8E-09 1.3E+01 325.20 1.2E-07 8.0E-06 8.0E-02
124-48-1 Chlorodibromomethane Organic 1.4E+02 varies 1.5E+02 4.1E-02 3.4E+03 208.30 2.5€-03 B.0E-06 8.0E-02
67-66-3 Chloroform Organic 7.7E+01 vares 8.3E+01° 2.7E-01 8.0E+03  119.00 4.0E-03 1.0E-05 1.0E-01
95-57-8 Chiorophenol, 2- Organic  1.3E+02 varles 1.4E+02 28E-03 2.1E+04 128.56 1.7E-05 80E-06  8.0E-02
7440-47-3 Chromium VI Metal NA  1.BE+O1 NA NA NA NA NA NA NA
218-01-9 Chrysene Organic 4.0E+05 varies 5.0E+05 1.0E-11 19E-03  228.30 1.2E-06 8.0E-06 8.0E-02
7440-50-8 Capper Metal NA  2.2E+01 NA NA NA NA NA NA NA
108-39-4 Cresal, m- Organic 8.6E+01 varies 9.3E+01 19E-04 23E+04 108.15 8.8E-07 1.0E-05  7.4E-02
95-48-7 Cresol, o- Organic 9.0E+01 varies 9.8E+01 4.2E-04 2.8E+04 108.15 1.6E-06 8.3E-06 7.4E-02
106-44-5 CresZ)l, p- Qrganic 8.3E+01 varies B8.9E+01 1.7E-04 2.3E+04 108.13 8.2E-07 1.0E-05- 7.4E-02
98-82-8 Cumene Organic 3.3E+03 vares 3.8E+03 6.0E-03 5.6E+01 120.20 1.3E-02 7.1E-06 8.6E-02
72-54-8 DDD Organic 9.9E+05 varies 1.3E+06 1.1E-09 7.3E-02 320.05 5.0E-06 8.0E-06 8.0E-02
72-55-9 DDE Organic 4.4E+06 varies 5.8E+06 7.5E-09 19€-02 318.03 1.2E-04 8.0E-06  8.0E-02
50-29-3 DDT Organic 2.6E+06 vanes 3.4E+06 5.2E-10 3.4E-03 354.49 5.4E-05 8 OE-06 8.0E-02
84-74-2 Di-n-buty! phthalate Organic 3.4E+04 vares 4.1E+04 5.6E-08 1.1E+01  278.34 1.4E-06  7.9E-06  4.4E-02
117-84-0 Di-n-octyl phthalate Organic 8.4E+07 wvares 1.1E+08 5.9E-09 4.0E-02 390.54 5.7E-05 8.0E-06 8.0E-02
2303-16-4 Diallate Organic 2.6E+04 varies 3.1E+04 2.0E-07 1.4E+01  270.24 3.8E-06 8.0E-06  8.0E-02
63-70-3 Dibenz(a,h)anthracene Organic 3.8E+06 varies 4.9E+06 2.7E-14 6.7E-04  278.33 1.1E-08 8.0E-06 8.0E-02
96-12-8 Dibromo-3-chloropropane, 1,2- Organic 2.0E+02 wvaries 2.2E+02 1.0E-03 1.2E+03 236.36 2.0E-04 8.0E-06 8.0E-02
95-50-1 Dichlorobenzene, 1,2- Organic 2.4E«_+03 varles 2.7E+03 1.8E-03 1_.3E+02 147.01 2.1E-03 7.9E-06 6.9E-02
106-46-7 Dichlorobenzene, 1,4- Organic 2.3E+03 varies 2.6E+03 1.4E-03 7.3E+01 147.01 2.8E-03 7.9E-06 6.9E-02
91-94-1 Dichlorobenzidine, 3,3'- Organic 28E+03 'varles 3.2E+03 29E-10 3.5E+00 253.13 2.1E-08 8.0E-06 B8.0E-02

* Knc nize under environmental conditions ‘
' miscible; solubility estimated from Henry's Law Constant and Vapor Pressuy



Table A-1. Physical Chemical Properties Data for HWIR Chemicals

Physical-Chemical Properties

Vapor Molecular Henry's Law Diffusivity in Diffusivity in

CAS Chemical Koc Kd Kow pressure  Solubility weight constant water air -
Number Chemical Name Type (mL/q) (mL/g) (unitiess) (atm) (mg/L) (g/mol)  (atm-m3/mol)  (cm?2/s) {cm2/s})
75-71-8 Dichlorodifluoromethane Organic 1.3E402 wvanes 1.4E+02 6.4E+00 3.0E+02 120.90 2.6E+00 8.0E-06 8.0E-02
75-34-3 Dichloroethane, 1,1- Organic 58E+01 varies 6.2E+01 3.0E-01 5.2E+03 98.96 5.8£-03 8.0E-06 8 OE-02
107-06-2 Dichloroethane, 1,2- Organic 2.8E+01 varies 3.0E+01 1.1E-01 8.3E+03 9é.96 1.3E-03 9.9E-06 1 0E-01
75-35-4 Dichloroethylens, 1,1- Organic 1.2E+02 varies 1.3E402 7.9E-01 3.0E+03 96.94 2.5E-02 8.0E-06 8.0E-02
156-59-2 Dichloroethylene, cis-1,2- Organic  6.7E+01 varies 7.2E+01 2.3E-01 4.9E+03 96.95 4 5E-03 8 OE-06 8.0E-02
156-60-5 Dichloroethylene, trans-1,2- Organic 1.1E+02 varies 1.2E+02 4.6E-01 8.0E+03 96.95 5.6E-03 8.0E-06 8.0E-02
120-83-2 Dichlorophenol, 2,4- Organic 1.1E+03 varies 1.2E+03 7.2E-06 4.9E+03 163.01 2.4E-07 8.0E-06 8.0E-02
94-75-7 Dichlorophenoxyacetic acid, 2,4- (2,4- Organic 4.5E+02 vares 5.0E+02 1.4E-05 6.8E+02 221.04 4.5E-06 6.5E-06 5.9E-02
78-87-5 Dichloropropane, 1,2- Organic 8.6E+01 varies 9.3E+01 6.7E-02 2.7E+03 112.99 2.8E-03 8.7E-06 7.8E-02
542-75-6 Dichlorapropene, 1,3- Organic 9.3E+01 varies 1.0E+02 4.1E-02 1.5E+03 110.98 2.9E-03 B.0E-06 8.0E-02
10061-01-5 Dichloropropene, cis-1,3- Organic 9.3E+01 varies 1.0E+02 4.9E-02 2.7E+03 110.97 2.0E-03 8.0E-06 8.0E-02
10061-02-6 Dichloropropene, trans-1,3- Organic 9.3E+01 vares 1.0E+02 4.0E-02 2.BE+03 110.97 1.6E-03 8.0E-06 8.0E-02
60-57-1 Dieldnn Organic 1.9E+05 varies 2.3E+05 1.3E-09 1.9E-01 380.95 2.7E-06 8.0E-06 8.0E-02
84-66-2 Diethy! phthalate Organic 2.9E+02 varies 3.2E+02 2.2E-06 8.8E+02 22220 5.5E-07 8.0E-06 8.0E-02
56-53-1 Diethylstilbestrol Organic 9.6E+04 vares 1.2E+05 1.4E-12 1.3E+04 268.34 3.0E-14 8.0E-06 8.0E-02
60-51-5 Dimethoate Organic 4.8E+00 variles 4.9E+00 6.7E-09 2.5E+04 229.28 6.2E-11 8.0E-06 8.0E-02
131-11-3 Dimethyl phthalate Organle  3.5E+01 varles 3.7E+01 1.2E-05 4.2E+03 194.19 5.8E-07 6.3E-06 6.7E-02
57-97-6 Dimethylbenz(a)anthracene, 7,12- Organic 3.2E+06 varies 4.2E+06 J3.8E-12 5.0E-02 256 35 1.9€-08 8.0E-06 8.0E-02
119-93-7 Dimethylbenzidine, 3,3'- * QOrganic 4.3E+02 varies 4.8E+02 4.9E-10 1.2£+03 21228 8 6E-11 8.0E-06 8.0E-02
105-67-9 Dimethylphenol, 2,4- * Organic 2.1E+02 vares 2.3E+02 1.7E-04 6.2E+03 122.16 3.3E-06 8.0E-06 8.0E-02
119-90-4 Dimethyoxybenzidine, 3,3'- * Organic 6.0E+01 varies 6.5E+01 3.3E-10 24E+02 244.32 3.3E-10 8.0E-06 8.0E-02
99-65-0 Dinitrobenzene, 1,3- Organic 3.0E+01 vanes 3.2E+01 4.0E-07 5.4E+02 168.10 1.2E-07 7.6E-06 2 8E-01
51-28-5 Dinitrophenol, 2,4- Organic 3.3E+01 varies 3.5E+01 1.5E-07 5.8E+03 184.11 4.8E-69 8.0E-06 8.0E-02
121-14-2 Dinitrotoluene, 2,4- Org_anic 9.5E+01 varies 1.0E+D2 2.3E-07 2.8E+02 182.13 1.5E-07 7.1E-06 2.0E-01
606-20-2 Dinitrotoluene, 2,6- Organic 6.9E+0t varies 7.4E+01 75E-07 1.1E+03 182 14 1 3E-07 B.0E-06 8.0E-02
123-91-1 Dioxane, 1,4-** Organic  4.1E-01  varies 4.1E-01 5.0E-02 9.0E+05 88.10 4 9E-06 1.0E-05 2.3E-01
122-39-4 Diphenylamine* Organic 2.6E+03 varies 3.0E+03 5.6E-06 3.0E+02 169.23 3.2E-06 6.3E-06 6.8E-02
298-04-4 Disulfoton Organic B8.2E+03 varies 9.5E+03 3.7E-07 1.6E+01 274.38 6.2E-06 8.0E-06 8.0E-02
115-29-7 Endosultan Organic 1.1E+04 varies. 1.3E+04 1.3E-08 2.3E-01 406.95 2.3E-05 8.0E-06 8.0E-02

* Known to 1onize under environmental conditions
** Completely miscible, solubility estimated from Henry's Law Constant and Vapor Pressure.



Table A-1. Physical Chemical Properties Data for HWIR Chemicals .

Physical-Chemical Properties

Vapor Molecular Henry's Law Diffusivity in Diffusivity 1in
CAS Chemical Koc Kd Kow pressure Solubiity  weight constant water ar

Number Chemical Name Type (mi/g) (mL/q)  {unitless) (atm) {mg/L) (g/mol) (a!m-m;/mol) {cm2/s) (cm2/s)
72-20-8 Endrnn Organic 9.4E+04 varies 1.1E+05 7.7E-10 2.5E-01 380.93 1.2E-06 8.0E-06 8.0E-02
106-89-8_Epichlorohydrin Organic  1.86+00 vares 1.8E+00 22E-02 6.6E+04 9253 3.0E-05 9.8E-06 8.6E-02
110-80-5 Ethoxyethanol, 2- ** Organic 8.0E-01 varies 7.9E-01 7.0E-03 1.2E+01 890.12 5.1E-02 8 0E-06 8.0E-02
141-78-6 Ethyt acetate Organic 4.8BE+00 varies 4.9E+00 1.2E-01 6.4E+04 88.10 1.7E-04 9 7E-06 7.3E-02
60-29-7 Ethyl ether Organic 6.5E+00 varles 6.8E+00 7.1E-01 6.1E+04 7412 8.7E-04 9.3E-06 7.4E-02
97-63-2 Ethyl methacrylate Organic 3.7E+01 varies 3.9E+01 23E-02 1.9E+04 114.14 1.4E-04 8.0E-06 8.0E-02
62-50-0 Elhy] methanesulfonate Orqanic 1.1E+00 varies 1.1E+00 3.5E-04 4.9E+05 124.15 8.8£-08 8.0E-06 8.0E-02
100-41-4 Ethylbenzene Organic 1.2E+03 varnes 14E+03 13E-02 1.7E+02 106.17 7.7€E-03 7.8E-06 7.5E-02
106-93-4 Ethylene Dibromide Organic 5.3E+01 vanes 5.6E+01 1.0E-02 4.2E+03 187.88 4.6E-04 8.0E-06 8.0E-02
96-45-7 Ethylene thiourea Organic 2.2E-01 varies 2.2E-01 1.1E-04 1.2E+04 102.20 9.1E-07 8.0E-06 8.0E-02
206-44-0 Fluoranthene Organic 1.1E+05 varles 1.3E+05 1.1E-08 2.3E-01 202.00 9.3E-06 ‘8.0E-06 8.0E-02
86-73-7 Fluorene Organic 1.4E+04 vares 1.6E+04 B8.2E-07 1.9E+00 166.21 7.3E-05 8.0E-06 8.0E-02
50-00-0 Formaldehyde Organic B8.9E-01 varies B8.9E-01 5.1E+00 5.5E+05 30.03 2.8E-04 2.0E-05 1.8E-01
64-18-6 Formic Acid* Organic 29E-01 varies 29E-01 54E-02 1.0E+06 46.03 2 5E-06 1.4E-06 7.9E-02
110-00-9 Furan Organic 2.1E+01 varies 22E+01 7.9E-01 1.0E+04  68.08 5.4E-03 1.2E-05 1.0E-01
76-44-8 Heptachlor Organic 1.4E+06 varies 1.8E+06 4.3E-07 2.7E-01 373.35 5.9E-04 8.0E-06 8.0E-02
1024-57-3 Heptachlor spoxide Organic 8.2E+04 varies 1.0E+05 5.7E.09 2.7E-01 389.20 8.3E-06 8.0E-06 B.OE-OZ
87-68-3 Hexachloro-1,3-butadiene Organic 54E+04 varies 6.5E+04 23E-04 25E+00 260.76 2.4E-02 6.2E-06 5.6E-02
118-74-1 Hexachlorobenzene Organic 6.2E+05 varies 7.8e+05 23E-08 8.6E-03 284.80 7.5E-04 5.9E-06 6.4E-02

319-84-6 Hexachlorocyclohexane, alpha- (alpha Organic 5.4E+03 varies 6.3E+03 5.6E-08 24E+00 290.83 6.8E-06 8 OE-06 8.0E-02
319-85-7 Hexachlorocyciohexane, beta- (beta-B Organic 5.6E+03 varies 6.5E+03 6.5E-10 5.4E-01 290.83 3.5E-07 8.0E-06 8.0E-02
58-89-9 Hexachlorocyclohexane, gamma- (Lin Organic 4.6E+03 varies 5.4E+03 4.9E-08 42E+00 290.85 3.4E-06 8.0E-06 8.0E-02

77-47-4 Hexachlorocyclopentadiene Organic 2.0E+05 varies 25E+05 9.6E-05 1.5E+00 273.00 1.7E-02 6.2E-06 5.6E-02
67-72-1 Hexachloroethane Organic B8.6E+03 varies 1.0E+04 6.2E-04 4.1E+01 236.74 3.6E-03 6.8E-06 2.5E-03
70-50-4 Hexachlorophene* Organic 2.6E+07 varies 3.5E+07 3.6E-15 3 0E-03 406.91 4 9E-10 8.0E-06 8.0E-02°
193-39-5 Indeno(1,2,3-cd) pyrene 0(ganic 3.4E+06 varies 4.5E+06 71.9E-13 2.2E-05 276 34 2.4E-06 8 0E-06 8.0E-02
78-83-1 Isobuty! alcohol Organic 55E+00 varies 5.6E+00 1.4E-02 7.6E+04 74.14 1 3E-05 8 OE-06 8.0E-02
78-59-1 Isophorone Organic 4.7E+01 varnies 5.0E+01 5.4E-04 1.2E+b4 138.20 6.2E-06 6.8E-06 6.2E-02
143-50-0 Kepone Organic 1.6E+05 varies 2.0E+05 3.9E-10 7.6E+00 490.68 2.5E-08 8.0E-06 8.0E-02

* Knowndasionize under environmental conditions
** Con miscible; solubtity estimated from Henry's Law Constant and Vapor Press: s



Table A-1. Physical Chemical Properties Data for HWIR Chemicals

Physical-Chemical Properties

Vapor Molecular Henry's Law Diffusivity in Diffusivity in
CAS Chemical Koc Kd Kow pressure  Solubility weight constant water air
Number Chamical Name Type (mL/g) (mL/g) (unitless) (atm) (mg/L) (g/mal) (atm-m3/mol} (cm2/s) {cm2/s)
7439-92-1 Lead Metal NA 2.8E+05 NA NA NA NA NA NA NA
7439-97-6 Mercury Mercury NA 9.5E+04 NA 2.6E-06 5.6E-02 201.00 71E-10 8.0E-06 8.0E-02
126-98-7 Methacrylonitrite Organic 3.4E+00 wvaries 3.5E+00 B8.9E-02 25E+04 67.09 2.3E-04 8.0E-06 8.0E-02
67-56-1 Methanol Organic 2.0E-01 varies 1.9E-01 1.6E-01 29E+04 32.04 1.7E-04 1.6E-05 1.5E-01
72-43-5 Methoxychlor Organic 9.9E+04 vartes 1.2E+05 1.6E-09 B8.8E-02 345.65 6.3E-06 8.0E-06 8.0E-02
74-83-9 Methy! 6romide (Bromomethanae) Orqanlc 1.5E+01 varles 1.5E+01 2.2E+00 1.4E+04 94.95 1.4E-02 8.0E-06 8.0E-02
74-87-3 Methyl chioride (Chloromethane) Organic 7.8E+00 varies B8.1E+00 5.7E+00 6.3E+03 50.49 4.5E-02 6.5E-06 1.3E-01
78-93-3 Methyl ethyl ketone Organic 1.9E+00 vares 1.9E+00 1.2E-O1 2.4E+05 72.10 3.6E-05 9.8E-06 8.1E-02
108-10-1 Methyl isobutyl ketone Organic 1.5E+01 varies 1.5E+01 25E-02 2.0E+04 100.16 1 2E-04 7.8E-06 7.5E-02
80-62-6 Methyl methacrylate Organic 2.3E+01 varies 24E+01 5.1E-02 1.6E+04 100.13 3.2E-04 8.6E-06 7.7E-02
298-00-0 Methyl parathion Organic 7.1E+02 varies 7.9E+02 2.0E-08 5.0E+01 263.23 1.1E-07 8.0E-06 8.0E-02
56-49-5 Methylcholanthrene, 3- Organic 2.0E+06 varies 2.6E+06 1.0E-11 1.9E-03 268.40 1.4E-06 8.0E-06 8.0E-02
74-95-3 Methylene bromide Organic 3.9E+01 varies 4.2E+01 6.0E-02 1.1E+04 173.86 9.0E-04 8.0E-06 8.0E-02
75-09-2 Methviene chloride Organic 1.7E+01 varies 1.8E+01 4.9E-O1 1.7E+04 84.93 2.4E-03 1.2E-05 1.0E-01
7439-98-7 Molybdenum Metal NA 2.0E+01 NA NA NA NA NA NA NA
621-64-7 N-Nitrosodi-n-propylamine Organic 2.4E+01 varies 25E+01 4.6E-03 15E+04 130.19 4.1E-05 8.0E-06 8.0E-02
86-30-6 N-Nitrosodiphenylamine Organic 1.3E+03 vares 1.4E+03 1.3E-04 3.7E+01 198.23 7.0E-04 8.0E-06 8.0E-02
100-75-4 N-Nitrosopiperidine Organic 4.2E+00 varies 4.3E+00 1.9E-04 15E+05 114.50 1 4E-07 8.0E-06 8.0E-02
930-55-2 N-Nitrosopyrrolidine Organic  6.5E-01 varies 6.5E-01 2.3E-04 7.8E+05 100.11 2.9E-08 8.0E-06 8.0E-02
91-20-3 Naphthalene Organic 2.0E+03 varies 23E+03 1.2E-04 3.1E+01 128.16 4 BE-04 7.5E-06 5 9E-02
91-59-8 Naphthylamine® Organic 1.7E+02 vanes 1.9E+02 2BE-05 1.3E+03 143.19 3.1E-06 8.0E-06 8.0E-02
7440-02-0 Nickel Metal NA 8.2E+01 NA NA NA NA NA NA NA
98-95-3 Nitrobenzene Organic 6.4E+01 vanes 6.9E+01 3.2E-04 1.9E+03 123.11 2 1E-05 8.6E-06 7.6E-02
79-46-9 Nitropropane, 2- * Organic 7.2E+00 varies 7.4E+00 2.4E-02 1.7E+05 89.09 1.2E-05 8.0E-06 8.0E-02
924-16-3 Nitrosodi-n-butylamine Organic 2.3E+02 varies 2.6E+02 3.8E-04 1.1E+03 158.20 5.4E-05 8.0E-06 8.0E-02
55-18-5 Nitrosodiethylamine Organic 3.0E+00 vanes 3.0E+00 2.6E-03 2.0E+05 102.14 1.3E-06 8.0E-06 8 OE-02
62-75-9 Nitrosodimethylamine Organic 2.8E-01 varies 27E-01 7.1E-03 1.0E+06 74.08 5.3E-07 8 OE-06 8.0E-02
10595-95-6 Nitrosomethylethylamine Organic 7 6E-01 varles  7.6E-01 3.0E-03 3.0E+05 88 8.9E-07 8.0E-06 8.0E-02
152-16-9 Octamethylpyrophosphoramide Org_anic 3.1E-01 varies 3.0E-01 1.3E-06 1.0E;06 286.26 3.8E-10 8.0E-06 8.0E-02

* Known to ionize under environmental condttions

** Completely miscible; solubility estimated from Henry's Law Constant and Vapor Pressure.



Table A-1. Physical Chemical Properties Data for HWIR Chemicals

Physical-Chemical Properties

Vapor Molecular Henry's Law Diffusivity in Diffusivity in
CAS Chemical Koc Kd Kow pressure  Solubility weight constant water aur
Number Chemical Name Type  (ml/g) (ml/g) (unitless) (atm) (mg/l) (g¢/mol) (atm-m3/moi) (cm2/s) {cm2/s)
56-38-2 Parathion Organic 5.8E+03 vanes 6.8BE+03 1.3E-08 6.5E+00 29127 5.7€-07 8 OE-06 8.0E-02
608-93-5 Pentachlorobenzene Organic  1.56+05 varnes 1.BE+05 2.2E-06 6.5E-01 250.30 8.4E-04 6.3E-06 6.7E-02
82-68-8 Pentachloronitrobenzene (PCNB) Organic 3.6E+04 vares 4.4E+04 3.1E-06 3.2E-02 295.36 2.9E-02 8 0E-06 8.0E-02
87-86-5 Pentachlorophenol* Organic 1.0E+05 varies 1.2E+05 7.1E-07 1.3E+01  266.00 1.4E-05 6 1E-06  5.6E-02
108-95-2 Phenol Organic 2.9E+01 varies J3.0E+01 5.7E-04 9.1E+04 94.11 6.0E-07 9.1E-06 8.2E-02
62-38-4 Phenyl mercuric acetate Organic 1.6E+02 vares 1.7E+02 4.0E-09 4.4E+03 336.75 3.1E-10 8.0E-06 8.0E-02
'108-45-2 Phenylenediamine, m- * Organic 1.1E+00 vares 1.1E+00 3.0E-05 3.5E+05 108.60 9.2E-09 8.0E-06 8.0E-02
298-02-2 Phorate Organic 5.6E+03 varies 6.5E+03 1.7E-06 3.BE+01 260.40 1.2E-05 B.0E-06 8.0E-02
1336-36-3 Polychlorinated biphenyls Organic 1.5E+06 vares 2.0E+06 1.0E-07 8.0E-02 328.00 4.1E-04 1.0E-05 8.0E-02
23950-58-5 Pronamide Organic 2.8E+03 varies 3.2E+03 5.3E-07 1.5E+01 256.13 9.0E-06 8.0E-06 8.0E-02
129-00-0 Pyrene Organic 1.1E+05 vares 1.3E+05 5.6E-09 1.4E-0% 202.24 8.3E-06 8.0E-06 8.0E-02
110-86-1 Pyridine*” Organic 4.6E+00 varles 4.7E+00 2.6E-02 3.0E+02 79.10 7.0E-03 7.6E-06 9.1E-02
94-59-7 Safrole Organic 4.1E+02 varles 4.6E+02 1.1E-04 1.5E+03 162.19 1.2E-05 8.0E-06 8.0E-02
7782-49-2 Selenium Metal NA 4 3E+00 NA NA NA NA NA NA NA
7440-22-4 Silver Metal NA 4.0E-01 NA NA NA NA NA NA NA
57-24-3 Strychnine® Organic 7.9E+01 varies 8.5E+01 2.2E-13 1.5E+02 334.40 4.9E-13 8.0E-06 8.0E-02
100-42-5 Stryene Organic 7.8E+02 varies 8.7E+02 8.2E-03 2.6E+02 104.14 3.3E-03 8.0E-06 7.1E-02
1746-01-6 TCDD, 2,3,7,8- Organic 1.4E+07 varies 1.1E+07 9.7E-13 1.9E-05 322.00 9.2E-06 8.0E-06 4.7E-02
95-94-3 Tetrachlorobenzene, 1,2,4,5- Organic 3.6E+04 varies 4.4E+04 7.1E-06 1.3E+00 215.89 1.2E-03 8.0E-06 8.0E-02
630-20-6 Tetrachloroethane, 1,1,1,2- Organic 3.9E+02 varies 4.3E+02 1.6E-02 1.1E+03 167.85 2.4E-03 7.9E-06  7.1E-02
79-34-5 Tetrachloroethane, 1,1,2,2- Organic 2.2E+02 varies 2.5E+02 6.8E-03 3.1E+03 167.86 3.7E-04 7.9E-06 7.1E-02
127-18-4 Tetrachloroethylene Organic 4.2E+02 vanes 4.7E+02 2.4E-02 2.3E+02 165.85 1.7E-02 B.2E-06 7.2E-02
58-90-2 Tetrachlorophenol, 2,3,4,6- Organic 1.7E+04 'varies 2.0E+04 6.6E-06 1.0E+02 231.89 1.5E-05 8.0E-06 8.0E-02
3689-24-5 Tetraethyldithiopyrophosphate Organic 5.8E+03 varies 6.8E+03 3.3E-07 25E+01 322.31 4.2E-06 8.0E-06 8.0E-02
7440-28-0 Thallum (1) Metal NA 7.4E+01 NA NA NA NA NA NA NA
108-88-3 Toluene Organic 5.1E+02 varies 56E+02 B3.7E-02 5.6E+02 92.15 6.1E-03 8.6E-06 8.7E-02
95-80-7 Toluenediamine, 2,4- Organic 2.5E+00 varies 2.5E+00 1.1E-07 7.5E+03 122.17 1.8E-09 8.0E-06 8.0E-02
95-53-4 Toluidine, o-* Organic 2.1E+01 varies 2.2E+01 3.9E-04 1.7E+04 107.15 2.6E-06 8.0E-06 8.0E-02
106-49-0 Toludine, p- * Organic 2.4E+01 varies 2.5E+01 4.3E-04 7.6E+03 107.15 6.1E-06 8 OE-06 8.0E-02

Know Ize under environmental conditions

Cor

miscible; solubility estimated from Henry's Law Constant and Vapor Pressu..



Table A-1. Physical Chemical Properties Data for HWIR Chemicals

Physical-Chamical Properties

Vapor Molecular Henry's Law Diffusivity in Diftusivity in
CAS Chemical Koc Kd Kow pressure Solubility  weight constant water ar
Number Chemical Name Type (mL/g) (mL/g) (unitless) (atm) {mg/L) (g/mol) (atm-m3/mol) (cm2/s) (cm2/s)

8001-35-2 Toxaphene Organic 2.6E+05 vanes 3.2E+05 5.5E-09 6.79E-01 414 3.4E-06 8.0E-06 8.0E-02
76-13-1 Trichloro-1,2,2-triflucroethane, 1,1,2- Organic 1.3E+03 varies 1.4E+03 4.8E-01 1.7E+02 187.38 5.3E-01 8 2E-06 7.8E-02
120-82-1 Trichlorobenzene, 1,2,4- Organic 8.8E+03 varies 1.0E+04 4.4E-04 3.1E+01 181.45 2.6E-03 8.0E-06 8.0E-02
71-55-6 Trichloroethane, 1,1,1- Organic 2.7E+02 varies 3.0E+02 1.6E-01 1.2E+03 1.9E-02 8.8E-06 7.8E-02
79-00-5 Trichloroethane, 1,1,2- Organic 1.0E+02 vanes 1.1E+02 3.3E-02 4.4E+03 133.42 1.0E-03 8 BE-06 7 8E-02
79-01-6 Trichioroethylene Organic 4.6E+02 varies 5.1E+02 O.5E-02 1.2E+03 1.1E-02  9.1E-06  7.9E-02
75-69-4 Trichlorofluoromethane Organic 3.1E+02 varies 3.4E+02 1.1E+00 1.1E+03  137.38 1.3€-01 9.7E-06 8.7E-02
95-95-4 Tﬁchlorophenol, 2,4,5- Organic 6.8E+03 varies 7.9E+03 2.1E-05 9.7E+02 197.46 4.4E-06 8.0E-06 8.0E-02
88-06-2 Trichlorophenol, 2,4,6- Organic 4.3E403 varies 50E+03 15E-05 7.56402 197.46  4.1E-06  B80E-06  B.0E-02
93-76-5 Trichlorophenoxyacastic acld, 2,4,5- (2 Organic 1.8E+03 varles 2.0E+03 9.9E-10 28E+02 255.49 9.1E-10 8 OE-06 8.0E-02
93-72-1 Trichlorophenoxypropionic acid, 2,4,5- Organic 2.3E+03 varies 2.6E+03 6.8E-09 1.4E+02 269.51 1.3E-08 8.0E-06 8.0E-02
96-18-4 Trichloropropane, 1,2,3- Organic 1.6E+02 varies 1.BE+02 4.9E-03 1.9E+03 147.40 3.8E-04 7.9E-06 7.1E-02
99-35-4 Trinitrobenzene, sym- Organic 14E+01 vares 15E+01 1.3E-07 3.2E+02 213.11 8.6E-08 8.0E-06 8.0E-02
126-72-7 Tris (2,3-dibromopropyl) phosphate Organic 2.8E+03 varles 3.2E+03 2.0E-07 4.7E+00 697.70 3.0E-05 8.0E-06 8.0E-02

7440-62-2 Vanadium Moetal NA 5.0E+01 NA NA NA NA NA NA NA
75-01-4 Vinyl chloride Organic 3.0E+01 varies 3.2E+01 3.7E+00 2.7E+03 62.50 8.4E-02 1 2E-05 1.1E-01
1330-20-7 Xylenes (total) Org_a_r_llc 1.3E+03 varies 1.5E+03 1.1E-02 1.9E+02 106.17 6.0E-03 8.0E-06 8.0E-02

7440-66-6 Zinc Metal NA  40E+01 NA NA NA NA NA NA NA

* Known to lonize under environmental conditions

** Completely miscible; solubility estimated from Henry's Law Constant and Vapor Pressure.



Table A-2. Biotransfer Factors for Plants for HWIR Chemicals

Biotranster Factors for Plants

RCF Br - root veg
(ug/g WW (ug/g DW Br - leaty veg Br - forage Bv - leafy veg Bv - forage
CAS planty/(ug/mL soil  plant)/(ug/g (ug/g DW {ug/g DW (ug/g DW (ug/g DW
Number Chemical Name water) s0il) plant)/(ug/g soil) plant)/(ug/g soil) _ plant)/(ug/g air) _ plant)/(ug/g air)
83-32-9 Acenaphthene 3.2E+01 NA 2.1E-01 2.1E-01 7.6E+02 7 6E+02
67-64-1 Acetone 8.4E-01 NA 5.3E+01 5.3E+O01 1.1E-01 1.1E-01
75-05-8 Acetonitrile 8.4E-01 NA 6.1E+01 6.1E+b1 1.0E-01 1.0E-01
98-86-2 Acetophenone 1.4E+00 NA 4.4E+00 4.4E+00 3 0E+01 3.0E+01
107-02-8 Acrolein 8.5E-01 NA 3.9E+01 3.9E+01 5.8E-02 5.8E-02
79-06-1 Acrylamide 8.3E-01 NA 1.4E+02 1.4E+02 1.7E+03 1 7E+03
107-13-1 Acrylonttrile 8.7E-01 NA 2.8E+01 2.8E+01 1 OE-Ot 1.0E-01
309-00-2 Aldrin 3.1E+03 NA 6.8€-03 6.8E-03 4.6E+05 4. 6E+05
107-05-1 Allyl chlonide 1.2E+00 NA 5.6E+00 5.6E+00 1.8E-02 1.8E-02
62-53-3 Aniline 9.9E-01 NA 1.1E+01 1.1E+01 2.7E+01 2.7E+01
7440-36-0 Antimony NA 3.0E-02 2.0E-01 2.0E-01 NA NA
7440-38-2 Arsenic NA 8.0E-03 3.6E-02 6.0E-02 NA NA
744(0-39-3 Banum NA 1.5E-02 1.5E-01 1.5E-01 NA NA
56-55-3 Benz(a)anthracene 7.4E+02 NA 2.0E-02 2 0E-02 2.7E+04 2.7E+04
71-43-2 Benzene 2.1E+00 NA 2.3E+00 2.3E+00 1.9E-01 1.9E-01
92-87-5 Benzidine® 1.4E+00 NA 4.3E+00 4.3E+00 8.4E+06 8.4E+06
50-32-8 Benzo(a)pyrene 1.5E+03 NA 1.1E-02 1.1E-02 4.7E+04 4 7E+04
205-99-2 Benzo(b)fluoranthene 1.8E+03 NA 1.0E-02 1.0E-02 2.0E+04 2.0E+04
100-51-6 Benzyl alcohol 1.0E+00 NA 8.8E+00 8.8E+00 2.2E+02 2.2E+02
100-44-7 Benzy! chloride 2.6E+00 NA 1.BE+00 1.8E+00 3.9E+00 3.9E+00
7440-41-7 Beryllium NA 1.5E-03 1.0E-02 1.0E-02 NA NA
39638-32-9 Bis (2-chloroisopropyl) ether 3.7E+00 NA 1.2E+00 1.2E+00 3.0E+01 3.0E+01
111-44-4 Bis(2-chiorethyl)ether 1.1E+00 NA 7.7E+00 7.7E+00 5.1E+00 5.1E+00
117-81-7 Bis(2-ethylhexyl)phthalate 1.3E+04 NA 2.3€E-03 2.3€-03 1.0E+06 1.0E+06
75-27-4 Bromodichioromethane 2.1E+00 NA 2.4E+00 2.4E+00 3.0E-01 3.0E-01
75-25-2 Bromotorm (Tribromomethane) 2.8E+00 NA 1.7E+00 1.7E+00 2.9E+00 2.9e+00
71-36-3 Butanol 9.4E-01 NA 1.3E+01 1.3E+01 4.7E+00 4.7E400
88-85-7 Butyl-4,6-dinitrophenol, 2-sec- (Dincse 8.7E+00 NA 5.9E-01 5.9€-01 2.7E+01 2.7E+01
85-68-7 Butylbenzylphthalate 1.6E+02 NA 6 2E-02 6 2E-02 4.2E+05 4 2E+05

* Knowri 2ze under environmental conditions
** Cor niscible; solubility estimated from Henry's Law Constant and Vapor Prassur:



Table A-2. Biotransfer Factors for Plants for HWIR Chemicals

Biotranster Factors for Plants

RCF Br - root veg
(ug/g WW (ug/g DW Br - feafy veg Br - forage Bv - lealy veg Bv - lorage
CAS plant)/(ug/mL soil  plant)/(ug/g (ug/g DW (ug/g DW (ug/g DW (ug/g DW
Number Chemical Name water) soll) plant)/{ug/g soil) plant)/(ug/g soil) __plant)/(ug/g air)  plant)/(ug/g air)
7440-43-9 Cadmium NA 6.4E-02 3.6E-01 1.4E-01 NA NA
75-15-0 Carbon disulfide 1.9E+00 NA 2.7E+00 2.7E+00 5.9E-02 5.9E-02
56-23-5 Carbon tetrachloride 4.6E+00 NA 1.0E+00 1.0E+00 1.6E-01 1.6E-01
57-74-9 Chlordane 2.2E+03 NA 8.6E-03 8.6E-03 4.5E+05 4.5E+05
126-99-8 Chloro-1,3-butadiene, 2- (Chloroprene 2.0E+00 NA 2.4E+00 2.4E+00 2.3E-02 2.3E-02
106-47-8 Chloroaniline, p- 1.6E+00 NA 3.3E+00 3.3E+00 4 9E+00 4.9E+00
108-80-7 Chlorobenzene 5.6E+00 NA 8.6E-01 8.6E-01 1.4E+00 1.4E+00
510-15-6 Chlorobenzilate 7.2E+01 NA 1.1E-01 1.1E-01 2.1E+06 2.1E+06
124-48-1 Chlorodibromomethane 2.2E+00 NA 2.2E+00 2.2E+00 4.6E-01 4.6E-01
67-66-3 Chlorotorm 1 7E+00 NA 3.0E+00 3.0E+00 1.5E-01 1.5é-01
956-57-8 Chlorophenol, 2- 2.2E+00 NA 2.2E+00 2.2E+00 6.6E+01 6.6E+01
7440-47-3 Chromium VI NA 4.5E-03 7.5E-03 7.5E-03 NA NA
218-01-9 Chrysene 7.4E+02 NA 2.0E-02 2.0E-02 2.5E+04 2.5£+04
7440-50-8 Copper NA 2.5E-01 4.0E-01 2.4E-02 NA NA
108-39-4 Cresol, m- 1.BE+00 NA 2.8E+00 2.8E4+00 7.9E+02 7.9E+02
95-48-7 Cresol, o- 1.8E+00 NA 2.7E+00 2.7E+00 4.5E+02 4.5E+02
106-44-5 Cresol, p- 1.8E+00 NA 2.9E+00 2.9E+00 8.2E+02 8.2E+02
98-82-8 Cumene 1.8E+01 NA 3.3E-01 3.3E-01 2.8E+00 2.8E+00
72-54-8 DDD 1.5E+03 NA 1.2E-02 1.2E-02 3.5E+06 3.5E+06
72-55-9 DDE 4.8E+03 NA 4.8E-03 4.8E-03 7.2E+05 7.2E+05
50-29-3-DDT 3.2E+03 NA 6.5E-03 6.5E-03 9.4E+05 9.4E+05
84-74-2 Di-n-butyl phthalate 1.1E+02 NA B.4E-02 8.4E-02 3.2E+05 3.2E+05
117-84-0 Di-n-octyl phthalate 4.9E+04 NA 8.5E-04 8.5E-04 9.3E+05 9.3E+05
2303-16-4 Diallate 8.7E+01 NA 9.8E-02 9.8E-02 8.9E+04 8.9E+04
53-70-3 Dibenz(a,h)anthracene 4.3E+03 NA 5.3E-03 5.36-03 1.7E+08 1.7E+08
96-12-8 Dibromo-3-chloropropane, 1,2- 2.7E+00 NA 1.7E+00 1.7E+00 8.7E+00 8.7E+00
95-50-1 Dichlorobenzene, 1,2- 1..4E+01 NA 4.0E-01 4 0E-O1 1.2E+01 1 2E+01
106-46-7 Dichiorobenzene, 1,4- 1.4E+01 NA 4.1E-01 4 1E-01 8.7E+00 8.7E+00
91-94-1 Dichlorobenzidine, 3,2 1.6E+01 NA 3.6E-01 3 6E-01 1.5E+06 1.5E+06

* Known 10 1o0nize under environtmental conditions
** Completely miscible, solubility estimated from Henry's Law Constant and Vapor Pressure.



Table A-2. Biotransfer Factors for Plants for HWIR Chemicals

Biotransfer Factors for Plants

RCF Br - root veg
(ug/g WW {ug/g DW Br - leafy veg Br - forage Bv - leafy veg Bv - forage
CAS plant)/(ug/mL soil  plant)/(ug/g (ug/g DW (ug/g DW (ug/g DW (ug/g DW
Number Chemical Name water) s0il) _ plant)/{ug/g soil) plant)/(ug/g soil) plant)/(ug/qg air)  plant)/{ug/q air)
75-71-8 Dichlorodifluoromethane 2.2E+00 NA 2.2E400 2.2E+00 4.3E-04 4.3E-04
75-34-3 Dichioroethane, 1,1- 1.5E+00 NA 3.6E+00 3.6E+00 7.8E-02 7.8E-02
107-06-2 Dichloroethane, 1,2- 1.2E+00 NA 5.5E+00 5.5E+00 1 6E-01 1.6E-01
75-35-4 Dichloroethylene, 1,1- 2.1E+00 NA 2.3E+00 2.3E+00 4.1E-02 4.1E-02
156-59-2 Dichloroethylene, cis-1,2- 1.6E+00 NA 3.3E+00 3.3E+00 1.2E-01 1.2E-01
156-60-5 Dichloroethylene, trans-12- 2.0E+00 NA 2.5E+00 2.5E+00 1.6E-01 1.6E-01
120-83-2 Dichlorophenol, 2,4- 7.9E+00 NA 6.4E-01 6.4E-01 4.5E+04 4.5E+04
94-75-7 Dichlorophenoxyacetic acid, 2,4- (2,4- 4.4E+00 NA 1.1E+00 1.1E+00 9.4E+02 9.4E+02
78-87-5 Dichloropropane, 1,2- 1.8E+00 NA 2.8E+00 2 BE+00 2.5E-0t 2.5E-01
542-75-6 Dicnioropropene, 1,3- 1.9E+00 NA 2.7E+00 2.7E+00 2.6E-01 2.6E-01
10061-01-5 Dichloropropene, cis-1,3- 1.9E+00 NA 2.7E+00 2.7E+00 3.8E-01 3.8E-01
10061-02-6 Dichioropropene, trans-1,3- 1.9E+00 NA 2.7E+00 2.7E+00 4.8E-01 4.8E-01
60-57-1 Dieldrin 4.1E+02 NA 3.0E-02 3.0E-02 1.1E+06 1.1E+06
84-66-2 Diethyl phthatate 3.4E+00 NA 1.4E+00 1.4E+00 4.7E+03 4.7E+03
56-53-1 Diethvistilbestrol 2.4E402 NA 4.5€-02 4.5E-02 47E+13 4.7E+13
60-51-5 Dimethoate 9.2E-01 NA 1.5E+01 1.5E+01 4.9E+05 4.9E+05
131-11-3 Dimethy! phthalate 1.3E+00 NA 4 8E+00 4.8E+00 4 5E+02 4.5E+02
57-97-6 Dimethylbenz(a)anthracene, 7,12- 3.8E+03 NA 5.8E-03 5.8E-03 8.1E+07 8.1E+07
119-93-7 Dimethylbenzidine, 3,3"- * 4.3E+00 NA 1.1E+00 1.1E+00 4 7E+07 4.7E+07
105-67-9 Dimethylphenol, 2,4- * 2 8E+00 NA 1.7E+00 1.7E+00 5.6E+02 5.6E+02
119-90-4 Dimethyoxybenzidine, 3,3 * 1.6E+00 NA 3.5E+00 3.5E+00 1 4E+06 1.4E+06
99-65-0 Dinitrobenzene, 1,3- 1.3E+00 NA 5.3E+00 5.3E+00 1.BE+03 1.8E+03
51-28-5 Dinitrophenol, 2,4- 1.3E+00 NA 4.9E+00 4.9E+00 5.2E+04 52E+04
121-14-2 Dinitrotoluene, 2,4- 1.9E+00 NA 2.7E+00 2.7E+00 5 3E+03 5.3E+03
606v-20-2 Dinitrotoluene, 2,6- 1.7Ef00 NA 3.2E+00 3.2E400 4.2E+03 4.2E+03
123-91-1 Dioxane, 1,4- ** 8.4E-01 NA 6.5E+01 6.5E+01 4.4€E-01 4.4E-01
122-39-4 Diphenylamine* 1.5E+01 NA 3.8E-01 3.8E-01 9 0E+03 9.0E+03
298-04-4 Disulfoton 3 6E+01 NA 1.9E-01 1.9E-01 1.6E+04 1.6E+04
115-29-7 Endosulfan 4 .4E+01 NA 1.7E-01 1.7E-01 5.6E+03 5.6E+03

Kng ntze under environmental condifions
el miscible; solubility estimated from Henry's Law Constant and Vapor Pressi



Table A-2. Biotransfer Factors for Plants for HWIR Chemicals

Biotranster Factors for Plants

RCF Br - root veg
(ug/g WW {ug/g DW Br - leafy veg Br - forage Bv - leafy veg Bv - forage
CAS plant)/(ug/mL soil plant)/(ug/g (ug/g DW (ug/g DW {ug/g DW (ug/g DW
Number Chemical Name water) soll) plant)/{ug/g soil) plant)/(ug/g soil) _ plant)/(ug/g air} _ plant)/(ug/g air)
72-20-8 Endrin 2.4E+02 NA 4.6E-02 4.6E-02 1.2E+06 1.2E+06
106-89-8 Epichlorohydnn 8.7E-01 NA 2.8E+01 2.8E+01 3.4E-01 3.4E-01
110-80-5 Ethoxyethanol, 2- ** 8.5E-01 NA 4.4E+01 4.4E+01 8 6E-05 8 6E-05
141-}8-6 Ethyi acetate 9.2E-01 NA 1.5E+01 1.5E+01 1.8E-01 1.8E-01
60-29-7 Ethyt ether 9.5E-01 NA 1.3E+01 1.3E+01 4.9E-02 4 9E-02
97-63-2 Ethyl methacrylate 1.3E+00 NA 4.7€E+00 4.7E+00 2.0E+00 2.0E+00
62-50-0 Ethyl methanesulfonate 8.5E-01 NA 3.6E+01 3.6E+01 7.2E+01 7.2E+01
100-41-4 Ethylbenzene 8.7E+00 NA 5.9E-01 5.9E-01 1.6E+00 1.6E+00
106-93-4 Ethylene Dibromide 1.5E+00 NA 3.8E+00 3.8E+00 8.8E-01 8.8E-01
96-45-7 Ethylene thiourea 8.3E-01 NA 9.3E+01 9.3E+01 1 2E+00 1.2E400
206-44-0 Fluoranthene 2.7E+02 NA 4.3E-02 4.3E-02 3.5E+03 3.5E+03
86-73-7 Fluorene 5.4E+01 NA 1.4E-01 1.4E-01 2.3E+03 2.3E+03
50-00-0 Formaldehyde 8.5E-01 NA 4.1E+01 4.1E+01 1.BE-02 1.8E-02
64-18-6 Formic Acid* 8.3E-01 NA 7.9E+01 7.9E+01 5.9E-01 5.9E-01
110-00-9 Furan 1.1E+00 NA 6.5E+00 6.5E+00 2.8E-02 2.8E-02
76-44-8 Heptachlor 2.0E+03 NA 9.3E-03 9.3E-03 4.4E+04 4.4E+04
1024-57-3 Heptachlor epoxide 2.1E+02 NA 5.0E-02 5 OE-02 1.4E+405 1 4E+05
87-68-3 Hexachloro-1,3-butadiene 1.5E+02 NA 6.4E-02 .6.4E-02 3.1E+01 3.1E+01
118-74-1 Hexachlorobenzene 1.0E+03 NA 1.5E-02 1.5E-02 3.5E+02 3.5E+02
319-84-6 Hexachlorocyclohexane, alpha- (alpha 2.6E+01 NA 2.5E-01 2.5E-01 9.2E+03 9.2E+03
319-85-7 Hexachlorocyclohexane, beta- (beta-B 2.7E+01 NA 2/4E-01 2.4E-01 t.8E+05 1.BE+05
58-89-3 Hexachlorocyclohexane, gamma- (Lirv 2.3E+01 NA 2.7E-01 2.7E-01 1.5E+04 1.5E+04
77-47-4 Hexachlorocyclopentadiene 4.3E+02 NA 3.0E-02 3.0E-02 1.8E+02 1.8E+02
67-72-1 Hexachloroethane 3.7E+01 NA 1.9E-01 1.9E-01 2.8E+01 2.8E+01
70-30-4 Hexachiorophene* 1.9E+04 NA 1.7E-03 1.7€-03 1.2E+12 1.2E+12
193-39-5 Indeno(1,2,3-cd) pyrene 4.0E+03 NA 5.6E-03 5.6E-03 5.4E+04 5.4E+04
78-83-1 Isobutyl alcohol 9.3E-01 NA 1.4E+01 1.4E+01 2.6E+00 2.6E+00
78-59-1 Isophorone 1.4E+00 NA 4.0E+00 4.0E+00 5 8E+01 5.8E+01
143-50-0 Kepone 3.6E+02 NA 3.3E-02 3.9E-02 9.7E+07 9 7E+07

* Known to ionize under environmental conditions
** Completely miscible; solubility estimated from Henry's Law Constant and Vapor Pressure.
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Table A-2. Biotransfer Factors for Plants for HWIR Chemicals

Biotransfer Factors for Plants

RCF Br - root veg
{ug/g WW {ug/g DW Br - leafy veg Br - forage Bv - leaty veg Bv - forage
CAS plant)/(ug/mL soil plant)/(ug/g (ug/g DW (ug/g DW (ug/g DW (ug/g DW
Number Chemical Name water) Soil} planty/{ug/q soil) plant)/{ug/q soil) plant)/{ug/g air)  plant)/{ug/g air)
7439-92-1 Lead NA 9.0E-03 1.3E-05 1.3E-05 NA NA
7439-97-6 Mercury 1.4E-02 NA 8.0E-03 2.0E-03 2.3E-04 2.3E-04
126-98-7 Methacrylonitrile 9.0E-01 NA 1.9E+01 1.9E+01 9.0E-02 9.6E-02
67-56-1 Methanot 8.3E-01 NA 1.0E+02 1.0E+02 5 6E-03 5.6E-03
.72-43-5 Methoxychlor 2.5E+02 NA 4.5E-02 4.5E-02 2.3E+05 2.3E+05
74-83-9 Methyl bromide (Bromomethane) 1.1E+00 NA 7.9E+00 7.9E400 7.3E-03 7.3E-03
74-87-3 Methyl chioride (Chloromethane) 9.7E-01 NA 1.2E+01 1.2E+01 1.2E-03 1.2E-03
78-93-3 Methyl ethyl ketone 8.7E-01 NA 2.7E+01 2.7E+01 3.1E-01 3.1E-01
108-10-1 Methyl isobutyl ketone 1.1E+00 NA 7.9E+00 7.9E+00 8.5E-01 8.5E-01
80-62-6 Methyl methacrylate 1.2E+00 NA 6.2E+00 6.2E+00 5.1E-01 5.1E-01
298-00-0 Methyl parathion 6.0E+00 NA 8.2E-01 8.2E-01 6.4E+04 6.4E+04
56-49-5 Methyicholanthrene, 3- 2.7E403 NA 7.5E-03 7.5E-03 6.7E+05 6.7E+05
74-95-3 Methylene bromide 1.4E+00 NA 4.5E+00 4.5E+00 33E-01 3.3E-01
75-09-2 Methylene chloride 1.1E+00 NA 7.3E+00 7.3E+00 5.1E-02 5 1E-02
7439-98-7 Molybdenum NA 6.0E-02 2.5E-01 8.5E-01 NA NA
621-64-7 N-Nltrosodl-n-propylamine 1.2E+00 NA 6.0E+00 6.0é+00 4.2E+00 4 2E+00
86-30-6 N-Nitrosodiphenylamine 9.0E+00 NA 5.8E-01 5.8E-01 1.9E+01 1.9E+01
100-75-4 N-Nitrosopiperidine 9.1E-01 NA 1.7E+01 1.7E+01 1.8E+02 1.8E+02
930-55-2 N-Nitrosopyrrolidine 8.4E-01 NA 5.0E+01 5.0E+01 1 2E+02 1.2E+02
91-20-3 Naphthalene 1.2E+01 NA 4.4E-01 4.4E-01 4.4E+01 4 4E+01
91-59-8 Naphthylamine® 2.5E+00 NA 1.9E+00 1.9E+00 4.9E+02 4.9E+02
7440-02-0 Nickel NA 8.0E-03 3.2E-02 1.1E-01 NA NA
98-95-3 Nitrobenzene 1.6E+00 NA 3.3E+00 3.3E+00 2.5E+01 2.5E+01
79-46-9 Nitropropane, 2- * 9.6E-01 NA 1.2E+01 1.2E+01 3.8E+00 3.8E;OO
924-16-3 Nitrosodi-n-butylamine 3.0E+00 NA 1.6E+00 1.6E+00 3.8E+01 3.8E+01
55-18-5 Nitrosodiethylamine 8.9E-01 NA 2.0E+01 2.0E+O1 1.4E+01 1.4E+01
62-75-9 Nitrosodimethylamine 8.3E-01 NA 8.3E+01 8.3E+01 2.6E+00 2.6E+00
10595-95-6 Nitrosomethylethylamine 8.4E-01 NA 4.5E+01 4.5E+01 4.7E+00 4.7E+00
152-16-9 Octamethylpyrophosphoramide 8.3E-01 NA 7.7E+01 7.7E+01 4.1E+03 4.1E+03

* Kno nize under environmeantal conditions
04 miscible; solubiity estimated trom Henry's Law Constant and Vapor Pressu



Table A-2. Biotransfer Factors for Plants for HWIR Chemicals

Biotranster Factors for Plants

"ACF Br - root veg
(ug/g WW (ug/g DW Br - leafy veg Br - forage Bv - leafy veg Bv - forage
CAS plant)/(ug/mL soil plant)/(ug/g (ug/g DW (ug/g DW (ug/g DW (ug/g DW
Number Chemical Name water) soll) plant)/(ug/q soil) plant)/(ug/g soil) plant)/(ug/q air)  plant)/(ug/g air)
56-38-2 Parathion 2.8E+01 NA 2.4E-01 2.4E-01 1.2E4+05 1.2E+05
608-93-5 Pentachlorobenzene 3.4E+02 NA 3.5e-02 3.5E-02 2.7E+03 2.7E+03
82-68-8 Pentachloronitrobenzene (PCNB) 1.1E+02 NA 8.1E-02 8.1E-02 1.7€+01 1.7E+01
87-86-5 Pentachlorophenol® 2.5E+02 NA 4.4E-02 4.4E-02 2.6E+03 2.6E+03
108-95-2 Phenol 1.2E+00 NA 5.4E+00 5.4E+00 3.5E+02 3.5E+02
62-38-4 Pheny mercuric acetate 2.4E+00 NA 2.0E+00 2.0E+00 4.3E+06 4.3E+06
108-45-2 Phenylenediamine, m- * 8.5E-01 NA 3.6E+01 3.6E+01 6.9E+02 6.9E+Oé
298-02-2 Phorate 2.7E+01 NA 2.4E-01 2.4E-01 5.5E+03 5.5E+03
1336-36-3 Polychlorinated biphenyls 2.1E+03 NA 8.9E-03 8.9E-03 1.7E+03 1.7E+03
23950-58-5 Pronamide 1.6E+01 NA 3.6E-01 3.6E-01 3.4E+03 3.4E+03
129-00-0 Pyrene 2.6E+02 NA 4.3E-02 4.3E-02 3.7E+03 3.7E403
110-86-1 Pyridine** 9.2E-01 NA 1.6E+01 1.6E+01 4.1E-03 4.1E-03
94-59-7 Satrole 4.2E+00 NA 1.1E+00 1.1E+00 3.1E+02 3.1E+02
7782-49-2 Selenium NA 2.2E-02 1.6E-02 6.0E-03 NA NA
7440-22-4 Siver NA 1.0E-01 4.0E-01 4.0E-01 NA NA
57-24-9 Strychnine® 1.7E+00 NA 3.0E+00 3.0E+00 1.3E+09 1.3E+09
100-“12-5 Stryene 6.4E+00 NA 7.7E-01 7.7E-00 2.3E+00 2.3E+00
1746-01-6 TCDD, 2,3,7,8- 1.2E+04 NA 3.3E-03 3.3E-03 4.6E+05 4.6E+05
95-94-3 Tetrachlorobenzene, 1,2,4,5- 1.1E+02 NA 8.1E-02 8.1E-02 4.0E+02 4 0E+02
630-20-6 Tetrachloroethane, 1,1,1,2- 4.0E+00 NA 1.2E+00 1.2E+00 1.5E+00 1.5E+00
79-34-5 Tetrachloroethane, 1,1,2,2- 2.9E+00 NA 1.6E+00 1.6E+00 5.36+00 5.3E+00
127-18-4 Tetrachioroethylene 4.3E+00 NA 1.1E+00 1.1E+00 2.3E-01 2.3E-01
58-90-2 Tetrachlorophenol, 2,3,4,6- 6.3E+01 NA 1.3E-01 1.3E-01 3.4E+02 3.4E+02
3689-24-5 Tetraethyldithiopyrophosphate 2.8E+01 NA 2.4E-01 2.4E-01 1.6E+04 1.6E+04
7440-28-0 Thalium (1) NA 4.0E-04 4.0E-03 4.0E-03 NA NA
108-88-3 Toluene 4.8E+00 NA 1.0E+00 1 0E+00 7.7E-01 7.7E-01
95-80-7 Toluenediamine, 2,4- 8.8E-01 NA 2.3E+61 2.3E+01 8.2E+03 8.2E+03
95-53-4 Toludine, o- * 1.1E+00 NA 6.5E+00 6.5E+00 5.8E+01 5.8E401
106-49-0 Toludine, p- * 1.2E+00 NA 6.0E+00 6.0E+00 2.8E+01 2.8E+01

* Known to ionize under environmental conditions
** Completely miscible; solubility estimated from Henry's Law Constant and Vapor Pressure.



Table A-2. Biotransfer Factors for Plants for HWIR Chemicals

Biotranster Factors for Plants

RCF Br - root veg
{ug/g WW (ug/g DW Br - leafy veg Br - forage Bv - leafy veg Bv - forage
CAS plant)/(ug/mL soil plant)/(ug/g (ug/g DW (ug/g DW (ug/g DW (ug/g DW
Number Chemical Name water) sotl) plant)/(ug/g soil) plant)/(ug/g soil) plant)/(ug/q air)  plant)/(ug/q atr)
8001-35-2 Toxaphene 5.2E+02 NA 2.6E-02 2.6E-02 1.2E+06 1.2E+06
76-13-1 Tnchloro-1,2,2-tnfluoroethane, 1,1,2- 9.0E+OO NA 5.8E-01 5.8E-01 2.5E-02 2.5E-02
120-82-1 Trichlorobenzene, 1,2,4- 3.8E+01 NA 1.9E-01 1.9E-01 4.0E+01 4.0E+01
71-55-6 Trichloroethane, 1,1,1- 3.;3E+00 NA 1.4E+00 1.4E+00 1.3E-01 1.3E-01
79-00-5 Trichloroethane, 1,1,2- 2.0E+00 NA 2.5E+00 2.5E+00 8.5E-01 8.5E-01
79-01-6 Trichloroethylene 4.5E+00 NA 1.1E+00 1.1E+00 4.1E-01 4.1E-01
75-69-4 Trichlorofluoromethane 3.5E+00 NA 1.3E+00 1.3E+00 2.1E-02 2.1E-02
95-95-4 Tnchiorophenol, 2.4,5- 3.1E+01 NA 2.2E-0t 2.2E-01 1.8E+04 1.8E+04
88-06-2 Trichlorophenol, 2,4,6- 2.2E+01 NA 2.8E-01 2.8E-01 1.2E+04 1.2E+04
93-76-5 Trichlorophenoxyacetic acid, 2,4,5- (2 1.2E+01 NA 4.7E-01 4.7E-01 2.1E+07 2.1E+07
93-72-1 Trichlorophenoxypropionic acid, 2,4,5- 1.4E+01 NA 4.1E-01 4.1E-01 1.8E+06 1.8E+06
96-18-4 Trichloropropane, 1,2,3- 2.5E+00 NA 1.9E+00 1.9E+00 3.7E+00 3.7E+00
99-35-4 Tnnitrobenzene, sym- 1.1E+00 NA 8.1E+00 8.1E+00 1.2E+03 1.2E+03
126-72-7 Tris (2,3-dibromopropyl) phosphate 1.6E+01 NA 3.6E-01 3.6E-01 1.0E+03 1.0E+03
7440-62-2 Vanadium NA 3 OE-03 5.5E-03 5.5E-03 NA NA
75-01-4 Vinyl chlonde 1.3E+00 NA 5.3E+00 5.3E+00 2.6E-03 2.6E-03
1330-20-7 Xylenes (total) 9.2E+00 NA 5.7E-01 5.7E-01 2.2E+00 2.2E400
7440-66-6 Zinc NA 4.4E-02 2.5E-01 9.6E-02 NA NA

* Knov ze under environmental conditions
** Ce- miscible; solubility estimated from Henry's Law Constant and Vapor Pressur



Table A-3. Biotransfer Factors for Cattle and Fish for HWIR Chemicals

Biotransfer Factors for Cattle and Fish

CAS Ba - beet Ba - milk BCF - beet BCF - milk BAF BCF BSAF
Number Chemical Name (day/kg) (day/kg) (unitless) (unitless) (L/kg) (L/kg) (unitless)
83-32-9 Acenaphthene 2.1E-04 6.6E-05 NA NA NA 2.9E+402 NA
67-64-1 Acetone 1.4E-08 4.6E-09 NA NA NA 1.7E-01 NA
75-05-8 Acetonitrile 1.1€-08 3.6E-09 NA NA NA 1 4E-01 NA
98-86-2 Acetophenone 1.1E-06 3.5E-07 NA NA NA 6.2E+00 NA

107-02-8 Acrolein 2.5E-08 7.8E-09 NA NA NA 3.3E-01 NA
79-06-1 Acrylamide 2.8E-09 8.7€-10 NA NA NA 7.7€-02 NA
107-13-1 Acrylonitrile 4.5E-08 1.4E-08 NA NA NA 6.0E-01 NA
309-00-2 Aldnn 7.9E-02 2.5E-02 NA NA 2.1E+06 NA NA
107-05-1 Allyl chloride 7.1E-07 2.2E-07 NA NA NA 3.7E+400 NA
62-53-3 Aniline 2.4E-07 7.6E-08 NA NA NA 1.6E+00 NA
7440-36-0 Antimony 1.0E-03 1.0E-04 NA NA NA 0.0E+00 NA
7440-38-2 Arsenic 2 OE-03 6.0E-03 NA NA NA 1.8E+01 NA
7440-39-3 Barium 1.5E-04 3.5E-04 NA NA NA NA NA
56-55-3 Benz(a)anthracene 1.3E-02 4.0E-03 NA NA 4.0E+01 NA NA
71-43-2 Benzene 3.4E-06 1.1E-06 NA NA NA 4.3E+00 NA
92-87-5 Benzidine® 1.1E-06 3.6E-07 NA NA NA 3.0E+00 NA
50-32-8 Benzo(a)pyrene 3.2E-02 1.0E-02 NA NA 1.0E+03 NA NA
205-99-2 Benzo(b)tiuoranthene 4.0E-02 1.3E-02 NA NA 1.0E+03 NA NA
100-51-6 Benzyl alcohol- 3.2E-07 1.0E-07 NA NA NA 1.9E+00 NA
100-44-7 Benzyl chloride 5.0E-06 1.6E-06 NA NA NA 1.7E+01 NA
7440-41-7 Berylhum 1.0E-03 9.0E-07 NA NA NA 9.5E+01 NA
39638-32-9 Bis (2-chlorotsopropyl) ether 9.5E-06 3.0E-06 NA NA NA 2 9E+01 NA
111-44-4 Bis(2-chlorethyl)ether 4.1E-07 1.3E-07 NA NA NA 3.7E+00 NA
117-81-7 Bis(2-ethythexyl)phthalate 5.0E-01 1.6E-01 NA NA 1.2E+02 NA NA
75-27-4 Bromodichloromethane 3.2E-06 1.0E-06 NA NA NA 1.0E+01 NA
75-25-2 Bromoform (Tribromomethane) 5.6E-06 1.8E-06 NA NA NA 1 9E+01 NA
71-36-3 Butanol 1.6E-07 5.0E-08 NA NA NA 1 2E+00 NA
88-85-7 Butyl-4,6-dinitrophenol, 2-sec- (Dinose  3.5E-05 1.1E-05 NA NA NA 8.0E+01 NA
85-68-7 Butylbenzylphthalate 1.7E-03 5.5E-04 NA NA 1.4E+03 NA NA

* Known to 1onize under environmental conditions

** Completely miscible, solubility estimated from Henry's Law Constant and Vapor Pressure.



* K
L

Table A-3. Biotransfer Factors for Cattle and Fish for HWIR Chemicals

Biotransfer Factors for Cattle and Fish

CAS Ba - beet Ba - milk BCF - beef BCF - milk BAF BCF BSAF
Number Chemical Name (day/kg) {day/kq) (unitless) {unitless) (L/kg) (L/kq) (unitless)

7440-43-9 Cadmium 1.6E-04 1.0E-05 NA NA NA 3.2E+01 NA
75-15-0 Carbon disulfide 2.5E-06 7.9E-07 NA NA NA 1.0E+01 NA
56-23-5 Carbon tetrachloride 1.3E-05 4.3E-06 NA NA NA 1.7E+01 NA
57-74-9 Chlordane 5.2E-02 1.7E-02 NA NA 4.8E+05 NA NA
126-99-8 Chloro-1,3-butadiene, 2- (Chloroprene  3.0E-06 9.5E-07 NA NA NA 1.1E+01 NA
106-47-8 Chloroaniline, p- 1.8E-06 5.6E-07 NA NA NA 7.9E+00 NA
108-90-7 Chlorobenzene 1.8E-Q§ 5.8E-06 NA NA NA 1.9E+01 NA
510-15-6 Chlorobenzilate 6.0E-04 1.9E-04 NA NA 1.3E+03 NA NA
124-48-1 Chilorodibromomethane 3.7E-06 1.2E-06 NA NA NA 1.4E+01 NA
67-66-3 Chioroform 2.1E-06 6.6E-07 NA NA NA 2.8E+00 NA
95-57-8 Chlorophenol, 2- 3.5E-06 1.1E-06 NA NA NA 1.3E+01 NA
7440-47-3 Chromium VI 5.5E-03 1.5E-03 NA NA NA 3.0E+00 NA
218-01-9 Chrysene 1.3E-02 4.0E-03 NA NA 4.0E+01 NA NA
7440-50-8 Copper 1.0E-02 1.5E-03 NA NA NA 0.0E+00 NA
108-39-4 Cresol, m- 2.3E-06 7.4E-07 NA NA NA 9.3E+00 NA
95-48-7 Cresol, o- 2 5E-06 7.8E-07 NA NA NA 1.0E+01 NA
106-44-5 Cresol, p- 2.2E-06 7.1E-07 NA NA NA 8.9E+00 NA
798-82-8 Cumene 9.5E-05 3.0E-05 NA NA NA 1.9E+02 NA
72-54-8 DDD 3.2E-02 1.0E-02 NA NA 1.2E+06 NA NA
72-55-9 DDE 1.4E-01 4.6E-02 NA NA 7.6E+06 NA NA
50-29-3 DDT 8 5E-02 2.7€-02 NA NA 1.9E+06 NA NA
84-74-2 Di-n-butyl phthalate 1.0E-03 3.2E-04 NA NA 1.5E+03 NA NA
117-84-0 Di-n-octyl phthalate 2.9E+00 9.1E-01 NA NA 1.2E+02 NA NA
2303-16-4 Diallate 7.8E-04 2.5E-04 NA NA 1.8E404 NA NA
53-70-3 leenz(_a.h)anthracene 1.2E-01 3.9E-02 NA NA 1.0E+03 NA NA
96-12-8 Dibromo-3-chloropropane, 1,2- 5.5E-06 1.7E-06 NA NA NA 1.6E+01 NA
95-50-1 Dichlorobenzene, 1,2- 68E-05  2.1E-05 NA NA NA 2.5E402 NA
106-46-7 Dichlorobenzene, 1,4- 6.6E-05 2.1E-05 NA NA NA 2.2E+02 NA
91-94-1 Dichlorobenzidine, 3,3"- 8.1E-05 2.6E-05 NA NA NA 1.7E+02 NA

vize under environmental conditions

muscible; solubility estimated from Henry's Law Constant and Vuapor Pressu|



Table A-3. Biotransfer Factors for Cattle and Fish for HWIR Chemicals

Biotransfer Factors for Cattle and Fish

CAS Ba - beet Ba - milk BCF - beet BCF - milk BAF BCF BSAF
Number Chemical Name (daykg) _ (daykg)  (unitless) {unitiess) (L/kg) (Lkg) (unitfess)
75-71-8 Dichlorodiftuoromethane 3.6E-06 1.1E-06 NA NA NA 1.3E+01 NA
75-34-3 Dichlorosthane, 1,1- 1.5E-06 4 .9E-07 NA NA NA 6.8E+00 NA
107-06-2 Dichloroethane, 1,2- 7.4E-07 2.3E-07 NA NA NA 5.1E+00 NA
75-35-4 Dichloroethylene, 1,1- 3.4E-06 1.1E-06 NA NA NA 1.2E+01 NA
156-59-2 Dichloroethylens, cis-1,2- 1.8E-06 5.8E-07 NA NA NA 5.7E+00 NA
156-60-5 Dichloroethylene, trans-1,2- 3.0E-06 9.3E-07 NA NA NA 9 6E+00 NA
120-83-2 Dichlorophendl, 2,4- 3.0E-05 9.5E-06 NA NA NA 6.6E+01 NA
94-75-7 Dichlorbphenoxyacetlc acid, 2,4- (2,4- 1.3E-05 4.0E-06 NA NA NA 6.1E+01 NA
78-87-5 Dichloropropane, 1,2- 2.3E-06 7.4E-07 NA NA NA 1.1E+01 NA

542-75-6 Dichloropropens, 1,3- 2.5E-06 7.9E-07 NA NA NA 6.3E+00 NA
10061-01-5 Dichloropropene, cis-1,3- 2.5E-06 7.9e-07 NA NA NA 5.3E+00 NA
10061-02-6 Dichloropropene, trans-1,3- 2.5E-06 7.9€-07 NA NA NA 5.3E+00 NA

60-57-1 Dieldrin 5.9E-03 1.9E-03 NA NA 3.8E+04 NA NA
84-66-2 Diethyl phthalatq 7.9E-06 2.5E-06 NA NA NA 2.3E+01 NA
56-53-1 Diethyistilbestrol 3.0E-03 9.3E-04 NA NA 6.8E£+03 NA NA
60-51-5 Dimethoate 1.2E-07 3.9E-08 NA NA NA 8.4E-01 NA
131-11-3 Dimethyl phthalate 9.3E-07 3.0E-07 NA NA NA 6.8E+00 NA
57-97-6 Dimethylbenz(a)anthracene, 7,12- 1.0E-01 3.3€-02 NA NA 1.0E+03 NA NA

119-93-7 Dimethylbenzidine, 3,3"- * 1.2E-05 3.8E-06 NA NA NA 1 8E+01 NA

105-67-9 Dimethylphenol, 2,4- * 5.8E-06 1.8E-06 NA NA NA 3.1E+01 NA

119-90-4 Dimethyoxybenzidine, 3,3'- * 1.6E-06 5.1E-07 NA NA NA 7.0E+00 NA

99-65-0 Dinitrobenzene, 1.3- 7.9E-07 2.5E-07 NA NA NA 4.0E+00 NA
51-28-5 Dinitrophenol, 2,4- 8.9E-07 2.8E-07 NA NA NA 4.2E+00 NA

121-14-2 Dlnitrotoluenq, 24- 2.6E-06 8.1E-07 NA NA NA 1.0E+07 NA

606-20-2 Dinitrotoluene, 2,6- 1.9E-06 5.9E-07 NA NA NA 8.1E+00 NA

123-91-1 Dioxane, 1,4- ** 1.0E-08 3.2E-09 NA NA NA 1 6E-01 NA

122-39-4 Diphenylamine* 7 6E-05 2.4E-05 NA NA NA 8.3E+01 NA

298-04-4 Disulfoton 2.4E-04 7.6E-05 NA NA 5.4E+02 NA NA

115-29-7 Endosulfan 3.2E-04 1.0E-04 NA NA NA 1.5E+02 NA

* Known to ionize under environmental conditions
** Completely miscible; solubiity estimated from Henry's Law Constant and Vapor Pressure.



Table A-3. Biotransfer Factors for Cattle and Fish for HWIR Chemicals

Biotransfer Factors for Cattle and Fish

CAS Ba - beef Ba - milk BCF - beef BCF - milk BAF BCF BSAF
Number Chemical Name (day/kqg) (day/kq) (unitless) (unitless) (L/kq) (Lkg) (unitless)
72-20-8 Endrin 2.9E-03 9.1E-04 NA NA 1.6E+04 NA NA
106-89-8 Epichiorohydrin 4.5E-08 1.4E-08 NA NA NA 4.5E-01 NA

110-80-6 Ethoxyethanol, 2- ** 2.0E-08 6.3E-09 NA NA' NA 2.2E-01 NA
141-78-6 thyl acetate 1.2E-07 3.9€-08 NA NA NA 9.9E-01 NA
60-29-7 Ethyl ether 1.7E-07 5.4E-08 NA NA NA 1.3E+00 NA
97-63-2 Ethyl methacrylate 9.8£-07 3.1E-07 NA NA NA 4.7E4+00 NA
62-50-0 Ethyl methanesulfonate 2.8E-08 8.9E-09 NA NA NA 2.9£-01 NA
100-41-4 Ethylbenzene 3.5E-05 1.1E-05 NA NA NA 7.6E+01 NA
106-93-4 Ethylene Dibromide 1.4E-06 4.5E-07 NA NA NA 6.4E+00 NA
96-45-7 Ethylens thiourea 5.5£-09 1.7E-09 NA NA NA 7.9E-02 NA
206-44-0 Fluoranthene 3.3E-03 1.0E-03 NA NA 9.6E+01 NA NA
86-73-7 Fluorene 4.1E-04 1.3E-04 NA NA 8.9E+01 NA NA
50-00-0 Formaidehyde 2.2E-08 7.1E-09 NA NA NA 4.9E-01 NA
64-18-6 Formic Acid* 7.2E-09 2.3E-09 NA NA NA 9.8E-02 NA
110-00-9 Furan 5 5E-07 1.7€E-07 NA NA NA 3 0E+00 NA
76-44-8 Heptachlor 4.6E-02 1.4E-02 NA NA 8.0E+03 NA NA
1024-57-3 Heptachlor epoxide 2.5E-03 7.9E-04 NA NA 3.5E+03 NA NA
87-68-3 Hexachloro-1,3-butadiene 1.6E-03 5.1E-04 NA NA 2.5E+03 NA NA
118-74-1 Hexachlorobenzene 1.9E-02 6.2E-03 NA NA 2.1E+05 NA NA
319-84-6 Hexachlorocyclohexane, alpha- (alpha 1 6E-04 5.0E-05 NA NA 1.6E+03 NA NA
319-85-7 Hexachlorocyclohexane, beta- (beta-B  1.6E-04 5.1E-05 NA NA 1.6E+03 NA NA
58-89-9 Hexachlorocyclochexane, gamma- (Linn  1.3E-04 4.3€-05 NA NA 1.6E+03- NA NA
77-47-4 Hexachlorocyclopentadiene 6.2E-03 1.9E-03 NA NA 5.8E+03 NA NA
67-72-1 Hexachloroethane 2.5E-04 7.9E-05 NA NA 9.5E+02 NA NA
70-30-4 Hexachlorophene” 8.7E-01 2.8E-01 NA NA NA NA NA
193-39-5' Indeno(1,2,3-cd) pyrene 1.1E-01 3.5E-02 NA NA 1.0E+03 NA NA
78-83-1 Isobutyl alcoho! 1.4E-07 4.5E-08 NA NA NA 1 0E+00 NA
78-59-1 Isophorone 1.3E-06 4 0E-07 NA NA NA 7.6E+00 NA
143-50-0 Kepone 5.0E-03 1.6E-03 NA NA 1.8E+03 NA NA

¢ Know '@ under environmental conditions

“* Cor iscible, solubliity estimated trom Henry's Law Constant and Vapor Piessurd



Table A-3. Biotransfer Factors for Cattle and Fish for HWIR Chemicals

Biotransfer Factors for Cattle and Fish

CAS Ba - beef Ba-mik BCF-beef BCF - milk BAF BCF BSAF
Number Chemical Name (day/kg) (day/kg) (unitless) (unitiess) (L/kq) (L/kg) {(unitless)

7439-92-1 Lead 3.0E-04 2.5E-04 NA NA 8.0E+00 NA NA
7439-97-6 Mercury 8.0E-05 1.0E-04 NA NA 1.3E4+05 NA NA
126-98-7 Methacrylonitrile 8.7E-08 2.8E-08 NA NA NA 7.0E-01 NA
67-56-1 Methanol 4.9E-09 1.5E-09 NA NA NA 6.4E-02 NA
72-43-5 Methoxychlor 3.0E-03 9.5E-04 NA NA 1.9E+03 NA NA
74-83-9 Methyl bromide (Bromomethane) 3.9E-07 1.2E-07 NA NA NA 2.0E+00 NA
74-87-3 Methyl chloride (Chloromethane) 2.0E-07 6.5E-08 NA NA NA 1.4E+00 NA
78-93-3 Methyl ethyl ketone 4.8E-08 1.5E-08 NA NA NA 4.4E-01 NA
108-10-1 Methyt isobutyl ketone 3.9E-07 1.2E-07 NA NA NA 2.3E+00 NA
80-62-6 Methyl methacrylate 6.0E-07 1.9E-07 NA NA NA 3.2E+00 NA
298-00-0 Methyl parathion 2.0E-05 6.3E-06 NA NA NA 4.8E+01 NA
56-49-5 Methylcholanthrene, 3- 6.6E-02 2.1E-02 NA NA 1.9é+06 NA NA
74-95-3 Methylene bromide 1.0E-06 3.3E-07 NA NA NA 1.7E+01 NA
75-09-2 Methylene chloride 4 5E-07 1.4E-07 NA NA NA 2.6E+00 NA
7439-98-7 Molybdenum 6.0E-03 1.5E-03 NA NA. NA NA NA
621-64-7 N-Nitrosodi-n-propylamine 6.3E-07 2.0E-07 NA NA NA 3.2E+00 NA
86-30-6 N-Nitrosodiphenylamine 3.6E-05 1.1E-05 NA NA NA 7.8E+01 NA
100-75-4 N-Nitrosopiperidine 1.1E-07 3.4E-08 NA NA NA 8.2E-01 NA
930-55-2 N-Nitrosopyrrolidine 1.6E-08 5.1E-09 NA NA NA 1.9E-01 NA
91-20-3 Naphthalene 5.8E-05 1.8E-05 NA NA NA 7.4E+01 NA
91-59-8 Naphthylamine* 4.8E-06 1.5E-06 NA NA NA 1.7E+01 NA
7440-02-0 Nickel 6.0E-03 1.05-053 NA NA NA 4.0E400 NA
98-95-3 Nitrobenzene 1.7E-06 5.5E-07 NA NA NA 2.1E+00 NA
79-46-9 Nitropropane, 2- 1.9E-07 5.9E-08 NA NA NA 7.2E-01 NA
924-16-3 Nitrosodi-n-butylamine 6.5E-06 2.0E-06 NA "NA NA 2.1E+01 NA
55-18-5 Nitrosodiethylamine 7.6E-08 2.4E-08 NA NA NA 6.3E-01 NA
62-75-9 Nitrosodimethylamine 6.8E-09 2.1E-09 NA NA NA 7.4E-01 NA
10595-95-6 Nitrosomethylethylamine 1.9E-68 6.0E-09 NA NA NA 3.1E+00 NA
152-16-9 Octamethylpyrophosphoramide 7.6E-09 2.4E-09 NA NA NA 1.0E-01 NA

* Known to lonize under environmental condittons
** Completely miscible; solubility estimaled from Henry's Law Constant and Vapor Pressure. A-19



Table A-3. Biotransfer Factors for Cattle and Fish for HWIR Chemicals

Biotransfer Factors for Cattle and Fish

CAS Ba-beef  Ba-milk BCF-beef BCF -milk BAF BCF BSAF
Number Chemical Name {day/kg) (day/kq) (unitless)  (unitless) (L/kq) (L/kg) {unitless)
56-38-2 Parathion 1.7E-04 5.4E-05 NA NA NA 2.7E+02 NA

608-93-5 Pentachlorobenzene 4.6E-03 1.4E-03 NA NA 1.1E+04 NA NA
82-68-8 Pentachloronitrobenzene (PCNB) 1.1E-03 3.5E-04° NA NA 8.0E+02 NA NA
87-86-5 Pentachiorophenol® 3.1E-03 9.8E-04 NA NA 7.9E+03 NA NA

108-95-2 Phenol 7.6E-07 2.4E-07 NA NA NA 3 9E+00 NA
62-38-4 Phenyl mercurnc acetate 4.3E-06 1.3E-06 NA NA NA 1.5E+01 NA

108-45-2 Phenylenediamine, m- * 2.8E-08 8.9E-09 NA NA NA 2.9E-01 NA

298-02-2 Phorate 1.6E-04 5.1E-05 NA NA NA 2 7E+02 NA

1336-36-3 Polychlorinated biphenyls NA ' NA 4.8E+00 4.8E+00 NA NA 1.0E+00
23950-58-5 Pronamide 8.1E-05 2.6E-05 NA NA NA 9.8E+01 NA

129-00-0 Pyrene 3.26-03 1.0E-03 NA NA 1.7E+01 NA NA
110-86-1 Pyridine** 1.2E-07 3.7E-08 NA NA NA 8.5E-01 NA
94-59-7 Safrole 1.1E-05 3.6E-06 NA NA NA 3.3E+01 NA

7782-49-2 Selenium 3.0E-03 4.5€-03 NA NA NA 8.8E+01 NA

7440-22-4 Silver 3.0E-03 2.0E-02 NA NA NA 0.0E+00 NA
57-24-9 Strychnme' 2.1E-06 6.8E-07 NA NA NA 8.8E+00 NA
100-42-5 Stryene 22E-05  6.9E-06 NA NA NA 5.4E+01 NA

1746-01-6 TCDD, 2,3,7,8- NA NA 2.7E+00 2.7E4+00 NA NA 6.7E-02
95-94-3 Tetrachlorobenzene, 1,2,4,5- 1.1€-03 3.5E-04 NA NA 2.8E+03 NA NA
630-20-6 Tetrachloroethane, 1,1,1,2- 1.1E-05 3.4E-06 NA NA NA 6.5E+01 NA
79-34-5 Tetrachloroethane, 1,1,2,2- 6.2E-06 1.9E-06 NA NA NA 7.7E+00 NA
127-18-4 Tetrachloroethylene 1.2E-05 3.7E-06 NA NA NA 3.4E+01 NA
58-90-2 Tetrachlorophenol, 2,3,4,6- 5.0E-04 1.6E-04 NA NA 1.1E+03 NA NA

3689-24-5 Tetraethyldithiopyrophosphate 1.7E-04 5.4E-05 NA NA NA 2 8E+02 NA

7440-28-0 Thallium (1) 4.0E-02 é.os-oa NA NA NA 6.7E+01 NA
108-88-3 Toluene 1.4E-05 4.5E-06 NA NA NA 4 1E401 NA
95-80-7 ‘Toluenediamlne, 2,4- 6.3E-08 2.0E-08 NA NA NA 4.6E+01 NA
95-53-4 Toluidine, o- * 5.5E-07 1.7€-07 NA NA NA 2.9E+00 NA
106-49-0 Toluidine, p- * 6.3E-07 2.0E-07 NA NA NA 3.5E+00 NA

* Know e under environmental conditions

** Corr liscible; solubility estimated from Henry's Law Constant and Vapor Pressure{

h-20



Table A-3. Biotransfer Factors for Cattle and Fish for HWIR Chemicals

Biotransfer Factors for Cattle and Fish

CAS Ba - beef Ba - milk BCF - beef BCF - milk BAF BCF BSAF
Number Chemical Name {day/kg) (day/kg) (unitiess) {unitiess) {L/kq) (L/kq) {unitless)
8001-35-2 Toxaphene 7.9E-03 2.5E-03 NA NA 2.1E+06 NA NA
76-13-1 Trichloro-1,2,2-trifluorcethane, 1,1,2- 3.6E-05 1.1E-‘05 NA NA NA 8.2E+01 NA
120-82-1 Trchlorobenzene, 1,2,4- 2 6E-04 8.1E-05 NA NA NA 8.5E+02 NA
71-55-6 Tnchioroethane, 1,1,1- 7.6E-06 2.4E-06 NA NA NA 2.1E+01 NA
79-00-5 Trichloroethane, 1,1,2- 28E-06  B.9E-07 NA NA NA 1.2E+01 NA
79-01-6 Trichloroethylene 1 3E-05 4.1E-06 NA NA NA 2.2E+01 NA
75-69-4 Trichlorofluoromethane 8.5E-06 2.7E-06 NA NA NA 2.6E+01 NA
95-95-4 Trichlorophenol, 2,4,5- 2.0E-04 6.3E-05 NA NA NA 2 3E+02 NA
88-06-2 Trichlorophenol, 2,4,6- 1.3E-04 4.0E-05 NA NA NA 2.2E+02 NA
93-76-5 Trichlorophenoxyacetic acid, 24,5- (2 S5.1E-05 1.6E-05 NA NA NA 7.8E+01 NA
93-72-1 Trichlorophenoxypropionic aclh, 24,5 6.5E-05 2.0E-05 NA NA NA 1.3E+02 NA
96-18-4 Trichloropropane, 1,2,3- 4.5E-06 1.4E-06 NA NA NA 3.1E+01 NA
99-35-4 Trinitrobenzene, sym- 3 8E-07 1.2E-07 NA NA NA 2.2E+00 NA
126-72-7 Tns (2,3-dibromopropyl) phosphate 8.1E-05 2.6E-05 NA NA NA 1.6E+02 NA
7440-62-2 Vanadlum 2.5E-03 2.0E-03 NA NA NA NA NA
75-01-4 Vinyl chloride 7.9E-07 2.5E-07 NA NA NA 2.1E+00 NA
1330-20-7 Xylenes (total) 3.7E-05 1.2E-05 NA NA NA 7.5E+01 NA
7440-66-6 Zinc 1.2E-04 3.0E-05 NA NA 4.4E+00 NA NA
* Known to lonize under envirommontal condiions

** Completely miscible, solubility estimated trom Henry's Law Constant and Vapor Pressure. A-2]
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Table A-4. Health Benchmarks for HWIR Chemicals

Health Benchmarks

CAS Oral CSF Inhal URF Inhal CSF
Number Chemical Name RID (mg/kg/day) (mg/kg/day)-1 RIC (mg/m3)  (ug/m3)-1 (mg/kg/day)-1
83-32-3 Acenaphthene 6.0E-02 NA NA NA NA
67-64-1 Acetone 1.0E-01 NA NA NA NA
75-05-8 Acetonitrile 6.0E-03 NA 5.0E-02 NA NA
98-86-2 Acetophenone 1.0E-01 NA NA NA NA
107-02-8 Acrolein 2.0E-02 NA 2.0E-05 NA NA
79-06-1 Acrylamide 2.0E-04 4.5E+00 NA 1.3E-03 4.6E+00
107-13-1 Acrylonitrile NA 5.4E-01 2.0E-03 6.8E-05 2.4E-01

309-00-2 Aldrin 3.0E-05 1 7E+01 NA 4.9E-03 1.7E+01
107-05-1 Allyl chloride NA NA 1.0E-03 NA NA
62-53-3 Aniline NA 5.7E-03 1 0E-03 NA NA
7440-36-0 Anl.imony 4.0E-04 NA NA NA NA
7440-38-2 Arsenic 3.0E-04 1.5E+00 NA 4.3E-03 1.5E+01
7440-39-3 Barium 7.0E-02 NA 5.0E-04 NA NA
56-55-3 Benz(a)anthracene NA 1.1E+00 NA NA NA
71-43-2 Benzene NA 2.9E-02 NA 8.36-06 2.9E-02
92-87-5 Benzidine® 3.0E-03 2.3E+02 NA 6.7E-02 2.3E+02
50-32-8 Benzo(a)pyrene NA 7.3E+00 NA 1.7E-03 6.0E+00
205-99-2 Benzo(b)fluoranthene NA 1.2E+00 NA NA NA
100-51-6 Benzyl alcohol 3.0E-01 NA NA NA NA
100-44-7 Benzyl chloride NA 1.7E-01 NA NA NA
7440-41-7 Beryllium 5.0E-03 4 3E+00 NA 2.4€-03 8.4E+00
39638-32-9 Bis (2-chloroisqpropyl) ether 4.0E-02 7.0E-02 NA NA NA
111-44-4 Bis(2-chlorethyl)ether NA 1.1E+00 NA 3.3E-04 1.2E+00
117-81-7 Bis(2-ethylhexyl)phthalate 2.0E-02 1.4E-02 NA NA NA
75-27-4 Bromodichloromethane 2.0E-02 6 2E-02 NA NA NA
75-25-2 Bromoform (Tribromomethane) 2.0E-02 7.9E-03 NA 1.1E-06 3.9E-03
71-36-3 Butanol 1.0E-01 NA NA NA NA
88-85-7 Butyl-4,6-dinitrophenol, 2-sec- (Dinose 1.0E-03 NA NA NA NA
85-68-7 Butylbenzylphthalate 2.0E-01 NA NA NA NA

‘e under environmental conditions

auauible; solubility estimated from Henry's Law Constant and Vapor Pressurd

h-22



Table A-4. Health Benchmarks for HWIR Chemicals

Health Benchmarks

CAS Oral CSF Inhal URF  inhal CSF
Number Chemical Name RID (mg/kg/day) (mg/kg/day)-1 RfC (mg/m3)  (ug/m3)-1 (mg/kg/day)-1
7440-43-9 Cadmium NE.AA fnton NA NA 1.86-03 6.3E+00
75-15-0 Carbon disulfide 1.0E-01 NA 1.0E-02 NA NA
56-23-5 Carbon tetrachlonde 7.0E-04 1.3E-01 NA 1.5E-05 5.3E-02
57-74-9 Chlordane 6.0E-05 1.3E+00 NA 3.7E-04 1.3E+00
126-99-8 Chloro-1,3-butadiene, 2- (Chloroprene NA NA 7.0E-03 NA NA
106-47-8 Chloroaniline, p- 4.0E-03 NA NA NA NA
108-90-7 Chlorobenzene 2.0E-02 NA 2.0E-02 NA NA
510-15-6 Chlorobenzilate 2.0E-02 2.7E-01 NA NA NA
124-48-1 Chlorodibromomethane 2.0E-02 8.4E-02 NA NA NA
67-66-3 Chiloroform 1.0E-02 6.1E-03 NA 2.3E-05 8.1€-02
95-57-8 Chiorophenol, 2- 5.0E-03 NA NA NA NA
7440-47-3 Chromium VI 5.0E-03 NA NA 1.2E-02 4 2E+01
218-01-9 Chrysene NA 3 2E-02 NA NA NA
7440-50-8 Copper 3.7E-02 NA NA NA NA
108-39-4 Cresol, m- 5.0E-02- NA NA NA NA
95-48-7 Cresol, o- 5.0E-02 NA NA NA NA
106-44-5 Cresol, p- 5.0E-03 NA NA NA NA
98-82-8 Cumene 4.0E-02 NA 9.0E-03 NA NA
72-54-8 DDD NA 2.4E-01 NA NA NA
72-55-9 DDE NA 3.4E-01 NA NA NA
50-29-3 DDT 5.0E-04 3.4E-01 NA 9.7E-05 3.4E-01
84-74-2 Di-n-butyl phthalate 1.0E-01 NA NA NA NA
117-84-0 Di-n-octyl phthalate 2.0E-02 NAV NA NA NA
2303-16-4 Diallate NA 6.1E-02 NA NA NA
53-70-3 Dibenz(a,h)anthracene NA B8.1E+00 NA NA N;A
96-12-8 Dibromo-3-chloropropane, 1,2- NA 1.4E+00 2.0E-04 NA 6.9E-07
95-50-1 Dichlorobenzene, 1,2- 9.0E-02 NA 2.0E-01 NA NA
106-46-7 Dichlorobenzene, 1,4- NA 2.4E-02 8.0E-01 NA NA
91-94-1 Dichlorobenzidine, 3,3'- NA 4.5E-01 NA NA NA

* Known to lonize under environmental conditions

“* Completely miscible; solubility estimated from Henry's Law Constant and Vapor Pressure.

A-23
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Table A-4. Health Benchmarks for HWIR Chemicals

Health Benchmarks

CAS Oral CSF Inhal URF Inhal CSF
Number Chemical Name RID (mg/kg/day)  (mg/kg/day)-1 RIC (mg/m3)  (ug/m3)-1 (mg/kg/day)-1
75-71-8 Dichlorodifluoromethane 2.0E-01 NA 2.0E-01 NA NA
75-34-3 Dichloroethane, 1,1- NA 9.1E-02 5.0E-01 NA NA

107-06-2 'Dichioroethane, 1,2- NA 8.1E-02 NA 2.6E-05 9.1E-02
75-35-4 Dichloroe}h_ylene,'1,1- 9.0E-03 6.0?-01 NA 5.0E-05 1.8E-01
156-59-2 Dichloroethylene, cis-1,2- 1.0E-02 NA NA NA NA
156-60-5 Dichloroethylene, trans-1,2- 2.0E-02 NA NA NA NA
120-83-2 chhlorophénol. 2.4- 3.0E-03 NA NA NA NA
94-75-7 Dichlorophenoxyacetic acid, 2,4- (2,4- 1.0E-02 NA NA NA NA
78-87-5 Dichloropropane, 1,2- " NA 6.8E-02 4.0E-03 NA NA
542-75-6 Dichloropropene, 1,3- 3.0E-04 1.8E-01 2.0E-02 NA 1.3E-01
10061-01-5 Dichloropropene, cis-1,3- 3.0E-04 1.8E-01 2.0E-02 3.7E-05 1.3E-01
10061-02-6 Dichloropropene, trans-1,3- 3.0E-04 1.8E-01 2.0E-02 3.7E-05 1.3E-01
60-57-1 Dieldrin 5.0E-05 1.6E+01 NA 4.6E-03 1.6E+01
84-66-2 Diethyl phthalate Q.OE-01 NA NA NA NA
56-53-1 Diethyistilbestrol NA 4.7E+03 NA NA NA
60-51-5 Dimethoate 2.0E-04 NA NA NA NA
131-11-3 Dimethy! phthalate 1.0E+01 NA NA NA NA
57-97-6 Dimethylbenz(a)anthracene, 7,12- NA 2.5E+01 NA NA NA
119-93-7 Dimethylbenzidine, 3,3"- * NA 9.2E4+00 NA NA NA
105-67-9 Dimethylphenol, é,4- * 2.0E-02 NA NA NA NA
119-90-4 Dlmethyoxybenzi—dine. 3,3%* NA 1.4E-02 NA NA NA
99-65-0 Drnitrobenzene, 1,3- 1.0E-04 NA NA NA NA
51-28-5 Dinitrophenol, 2,4- 2.0E-03 NA NA NA NA
121-14-2 Dinitrotoluene, 2,4- 2.0E-03 NA NA NA NA
606-20-2 Dinitrotoluene, 2,6- 1.0E-03 NA NA NA NA
123-91-1 Dioxane, 1,4- ** NA 1.1E-02 NA NA NA
122-39-4 Diphenylamine* 2.5E-02 NA NA NA NA
298-04-4 Disulfoton 4.0E-05 NA NA NA NA
115-29-7 Endosulfan 6.0E-03 NA NA NA NA

nize under environmental conditions

miscible; solubllity estimated from Henry's Law Constant and Vapor Presst

A-24



Table A-4. Health Benchmarks for HWIR Chemicals

Health Benchmarks

CAS Oral CSF Inhal URF Inhal CSF
Number Chemical Name RID (mg/kg/day) (mg/kg/iday)-1 RIC (mg/m3) (ug/m3)-1 __ {mg/kg/day)-1
72-20-8 Endnn 3.0E-04 NA NA NA NA
106-89-8 Epichlorohydnn 2.0E-03 9.9E-03 1.0E-03 1.2E-06 4.2E-03

110-80-5 Ethoxyethanol, 2- ** 4.0E-01 NA 2.0E-01 NA NA
141-78-6 Ethyl acetate 9.0E-01 NA NA NA NA
60-29-7 Ethyl ether 2.0E-01 NA NA NA NA
97-63-2 Ethyl methacrylate 9.0E-02 NA NA NA NA
62-50-0 Ethyl methanesulfonate NA 2.9E+02 NA NA NA
100-41-4 Ethylbenzene 1.0E-01 NA 1.0E+00 NA NA
106-93-4 Ethylene Dibromide NA 8.5E+01 2.0E-04 2.2E-04 7.7€-01
96-45-7 Ethylene thiourea 8.0E-05 6.0E-01 NA NA NA
206-44-0 Fluoranthene 4.0E-02 NA NA NA NA
86-73-7 Fluorene 4.0E-02 NA NA NA NA
50-00-0 Formaldehyde 2.0E-01 NA NA 1.3E-05 4.6E-02
64-18-6 Formic Acid* 2.0E+00 NA NA NA NA
110-00-9 Furan 1.0E-03 NA NA NA NA
76-44-8 Heptachlor 5.0E-04 4.5E+00 NA 1.3E-03 4.6E+00
1024-57-3 Heptachlor epoxide 1.3E-05 9.1E+00 NA 2.6E-03 9.1E+00
87-68-3 Hexachloro-1,3-butadiene 2.0E-04 7.8E-02 NA 2.2E-05 7.7E-02
118-74-1 Hexachlorobenzene 8.0E-04 1.6E+00 NA 4.6E-04 1.6E+00
319-84-6 Hexachlorocyclohexane, alpha- (alpha NA 6.3E+00 NA 1.8E-03 6.3E+00
319-85-7 Hexachlorocyclohexane, beta- (beta-B NA 1.8E+00 NA 5.3E-04 1.9E+00
58-89-9 Hexachlorocyclohexane, gamma- (Lim 3.0E-04 1.3E+00 NA NA NA
77-47-4 Hexachlorocyclopentadiene 7.0E-03 NA 7.0E-05 NA NA
67-72-1 Hexachloroethane 1.0E-03 1.4E-02 NA 4.0E-06 1.4E-02
70-30-4 Hexachlorophene* 3.0E-04 NA NA NA NA
193-39-5 Indeno(1,2,3-cd) pyrene NA 4.0E-01 NA NA NA
78-83-1 Isobuty! alcohol 3.0E-01 NA NA NA NA
78-59-1 1sophorone 2.0E-01 9.5E-04 NA NA NA
143-50-0 Kepone ‘NA 4.8E+01 NA NA NA

* Known to lontze under environmental conditions
** Completely miscibte; solubllity estimated from Henry's Law Constant and Vapor Pressure. A-25



Table A-4. Health Benchmarks for HWIR Chemicals

Health Benchmarks

CAS Oral CSF Inhal URF inhal CSF
Number Chemical Name RID (mg/kg/day) (mg/kg/day)-1 RIC (mg/m3)  (ug/m3)-1__(mg/kg/day)-1
7439-92-1 Lead NA NA NA NA NA
7439-97-6 Mercury e il NA 3.0E-04 NA NA
126-98-7 Methacrylonitrile 1.0E-04 NA 7.0E-04 NA NA
67-56-1 Methanol 5.0E-01 NA NA NA NA
72-43-5 Methoxychlor 5.0E-03 NA NA NA NA
74-83-9 Methyl bromide (Bromomethane) 1.4E-03 NA 5.0E-03 NA NA
74-87-3 Methyl chloride (Chloromethane) NA NA NA 1.8E-06 6.3E-03
78-93-3 Methyl ethyl ketone 6.0E-01 NA 1.0E+00 NA NA
108-10-1 Methy! isobuty! ketone 5.0E-02 NA 8.0E-02 NA NA
80-62-6 Methyl methacrylate 8.0E-02 NA NA NA NA
298-00-0 Maethyi parathion 2.5E-04 NA NA NA NA
56-49-5 Methyicholanthrene, 3- NA 2.6E+01 NA NA NA
74-95-3 Methylene bromide 1.0E-02 NA NA NA NA
75-09-2 Methylene chloride 6.0E-02 7.5E-03 3.0E+00 4.7€-07 1.6E-03
7439-98-7 Molybdenum 5.0E-03 NA NA NA NA
621-64-7 N-Nitrosodi-n-propviamine NA 7.0E+00 NA NA NA
86-30-6 N-Nitrosodiphenylamine NA 4.9E-03 NA NA NA
100-75-4 N-Nitrosopiperidine NA 3.8E+01 NA NA NA
930-55-2 N-Nitrosopyrrolidine NA 2.1E+00 NA 6.1E-04 2.1E+00
91-20-3 Naphthalene 4.0E-02 NA NA NA NA
91-59-8 Naphthylamine* NA NA NA NA NA
7440-02-0 Nicket 2.0E-02 NA NA NA NA
98-95-3 Nitrobenzene 5.0E-04 NA 2.0E-03 NA NA
79-46-9 Nitropropane, 2- * NA NA 2.0E-02 NA 9.4E+00
924-16-3 Nitrosodi-n-butylamine NA 5.4E+00 NA 1.6E-03 5.6E+00
55-18-5 Nitrosodiethylamine NA 1.5E+02 NA 4.3E-02 1.5E+02
62-75-9 Nitrosodimethylamine NA 5.1E+01 NA 1.4E-02 4.9E+01
10595-95-6 Nitrosomethylethylamine NA 2.2E+01 NA NA NA
152-16-9 Octamethylpyrophosphoramide 2.0E-03 NA NA NA NA
* Knoy nize under environmental conditions

= Ce- miscible; solubility esimated from Henry's L.aw Constant and Vapor Pressu A-26



Table A-4. Health Benchmarks for HWIR Chemicals

Health Benchmarks

CAS Oral CSF Inhal URF Inhal CSF
Number Chemical Name RtD (mg/kg/day) {mg/kg/day)-1 RIC (mg/m3) (ug/m3)-1  (mg/kg/day)-1
56-38-2 Parathion 6.0E-03 NA NA NA NA

608-93-5 Pentachlorobenzene 8.0E-04 NA NA NA NA
82-68-8 Pentachloronitrobenzene (PCNB) 3.0E-03 2.6E-01 NA NA NA
87-86-5 Pentachlorophenol® ' 3.0E-02 1.2€E-01 NA NA NA

108-95-2 Phenol 6.0E-01 NA NA NA NA
62-38-4 Phenyl mercuric acetate 8.0E-05 NA NA NA NA

108-45-2 Phenylenedlamine, m- * 6.0E-03 NA NA NA NA

298-02-2 Phorate 2.0E-04 NA NA NA NA

1336-36-3 Polychlorinated biphenyls NA 7.7E+00 NA NA NA
23950-58-5 Pronamide 7.5E-02 NA NA NA NA

129-00-0 Pyrene 3.0E-02 NA NA NA NA

110-86-1 P;Irldlne" 1.0E-03 NA 7.0E-03 NA NA
94-59-7 Safrole NA 1.8E-01 NA NA NA

7782-49-2 Selenium 5.0E-03 NA NA NA NA
7440-22-4 Silver NA NA NA NA NA
57-24-9 Strychnine* 3.0E-04 NA NA NA NA
100-42-5 Stryene 2.0E-01 NA 1.0E+00 NA NA
1746-01-6 TCDD, 2,3,7,8- NA 1.6E+05 NA NA 1.6E+05
95-94-3 Tetrachlorcbenzene, 1,2,4,5- 3.0E-04 NA NA NA NA

630-20-6 Tetrachloroethane, 1,1,1,2- 3.0E-02 2.6E-02 NA 7.4E-06 2.6E-02
79-34-5 Tetrachloroethane, 1,1,2,2- NA 2.0E-01 NA 5.8E-05 2.0E-01

127-18-4 Tetrachlorosthylene 1.0E-02 NA NA NA NA
58-90-2 Tetrachlorophenol, 2,3,4,6- 3.0E-02 NA NA NA NA

3689-24-5 Tetraethyidithiopyrophosphate 5.0E-04 NA NA NA NA
7440-28-0 Thallium (1) 8.0E-05 NA NA NA NA

108-88-3 Toluene 2.0E-01 NA 4.0E-01 NA NA
95-80-7 Toluenediamine, 2,4- NA 3.2E+00 NA NA NA
95-53-4 Toludine, o- * NA 2.4E-01 NA NA NA

106-49-0 Toluidine, p- * NA 1.9E-01 NA NA NA

* Known to ionize under environmental conditions
** Completely miscible, solubility estmated from Henry's Law Constant and Vapor Pressure. A-27
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Table A-4. Health Benchmarks for HWIR Chemicals

Health Benchmarks

CAS Oral CSF Inhat URF Inhal CSF
Number Chemical Name RID (mg/kg/day)  (mg/kg/day)-1 RfC (mg/m3)  (ug/m3)-1  (mg/kg/day)-1
8001-35-2 Toxaphene NA 1.1E+00 NA 3.2E-04 1.1E+00
76-13-1 Trichloro-1,2,2-triflucroethane, 1,1,2- 3.0E+01 NA 3.0E+01 NA NA
120-82-1 Trichlorobenzene, 1,2,4- 1.0E-02 NA 9.0E-03 NA NA
71-55-6 Trichloroethane, 1,1,1- NA NA 1.0E+00 NA NA
79-00-5 Trichlorosethane, 1,1,2- 4 .0E-03 5.76-02 NA 1.6E-05 5.6E-02
79-01-6 Trichloroethylene NA 1.1E-02 NA 1.7E-06 NA
75-69-4 Trichlorofluoromethane 3.0E-01 NA 7.0E-01 NA NA
95-95-4 Trichlorophenol, 2,4,5- 1.0E-01 NA NA NA NA
88-06-2 Trichlorophenol, 2,4,6- NA 1.1E-02 NA 3.1E-06 1.1E-02
93-76-5 Trichiorophenoxyacetic acid, 2,4,5- (2 1.0E-02 NA NA NA NA
93-72-1 Trichioropnenoxypropionic acid, 2,4,5- 8.0E-03 NA NA NA NA
96-18-4 Trichloropropane, 1,2,3- 6.0E-03 NA NA NA NA
99-35-4 Trinitrobenzene, sym- 5.0E-05 NA NA NA NA
126-72-7 Tris (2,3-dibromopropy_l) phosphate NA 9.8E+00 NA NA NA
7440-62-2 Vanadium 7.0E-03 NA NA NA NA
75-01-4 Vinyl chloride NA 1.9E+00 NA NA 3.0E-01
1330-20-7 Xylenes (total) 2.0E+00 NA 3.0E-01 NA NA
7440-66-6 Zinc 3.0E-01 NA ‘NA NA NA

ize under environmental conditions

miscible; solubility estimated from Henry's Law Constant and Vapor Pressu
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Table A-5. Dermal Parameters for HWIR Chemicals

Dermal Parameters

Skin
permeability Time to Soil dermal
constant for Bunge steady state Lag time absorption
CAS water Constant B t tau fraction

Number Chemical Name (cm/hr) (unitless) (hr) (hr) ¢ (umtless) b (unitless) (unitless)
83-32-9 Acenaphthene 1.3E-01 8.3E-01 6.0E+00 7.6E-01 1.2E+00 9.7E-01 NA
67-64-1 Acetone 5.7E-04 5.8E-05 4.7E-01 2.0E-01 3.3E-01 3.0E-01 NA
75-05-8 Acetonitrile 6.1E-04 4.6E-05 3.7E-01 1.6E-01 3.3E-01 3.0E-01 NA
98-86-2 Acetophenone 5.1E-03 4.4E-03 1.1E+00  4.7E-01  3.4E-01 3.0E-01 NA
107-02-8 Acrolein 8.5E-04 9.8E-05 4.6E-01 1.9E-01 3.3E-01 3.0E-01 NA
79-06-1 Acrylamide 1.5E-04 1.1E-05 5.7E-01 2.4E-01 3.3E-01 3.0E-01 NA
107-13-1 Acrylonitrile 1.4E-03 1.8E-04 4 4E-01 1.8E-01 3.3e-01 3.0E-01 NA
309-00-2 Aldrin 4.7E-01 3.2E+02 6.9E+01 1.5E+01 3.2E+02 6.4E+04 NA
107-05-1 Aliyl chioride 7.0E-03 2.8£-03 6.2E-01 2.6E-01 3.4E-01 3.0E-01 NA
62-53-3 Aniline 2.6E-03 9.5E-04 7.8E-01 3.2E-01 3.3E-01 3.0E-01 NA
7440-36-0 Antimony 1.0E-03 NA NA NA NA NA NA
7440-38-2 Arsehlc 1.0E-03 NA NA NA NA NA NA
7440-39-3 Barium 1.0E-03 NA NA NA NA NA NA
56-565-3 Benz(a)anthracene 8.6E-01 5.0E+01 1.0E+01 2.2E+00 5.0E+01 1.6E+03 NA
71-43-2 Benzene 2.1E-02 1.3€-02 6.3E-01 2.6E-01 3.5E-01 3.1E-01 NA
92-87-5 Benzidine® 2.2E-03 4.6E-03 2.8E+00 1.2E+00 3.4E-01 3.0E-01 NA
50-32-8 Benzo(a)pyrene 1.2E+00 1.3E+02 1.4E+01 3.0E+00 1.3E+02 1.1E+04 NA
205-99-2 Benzo(b)ﬂuoranlhene 1.4E+00 1.6E+402 1.4E+01 3.0E+00 1.6E+02 1.6E+04 NA
100-51-6 Benzyl alcohol 2.6E-03 1.3E-03 9.6E-01 4.0E-01 3.3E-01 3.0E-01 NA
100-44-7 Benzyl chloride 1.4E-02 2.0E-02 1.2E+00 5.2E-01  3.5E-01 3.1E-01 NA
7440-41-7 Berylium 1.0E-03 NA NA NA NA NA NA
39638-32-9 Bis (2-chloroisopropyl) ether 1.2E-02 3.8E-02 2.3E+00 9.7€-01 3.7E-01 3.1E-01 NA
111-44-4 Bis(2-chlorethyl)ether 1.8E-03 1.6E-03 1.6E+00 6.5E-01 3.3E-01 3.0E-O1 NA
117-81-7 Bis(2-ethylhexyl)phthalate 1.2E+00 2.0E+03 9.9E+01 2.1E+01 20E+03 2.5E+06 NA
75-27-4 Bromodichloromethane 5.9E-03 1.3E-02 2.1E+00 8.7E-01 3.5E-01 3.1E-01 NA
75-25-2 Bromoform (Tribromomethane) 2.6E-03 2.2E-02 7.3E+00 3.0E+00 3.6E-01 3.1E-01 NA
71-36-3 Butanol 2.5E-03 6.3E-04 5.9E-01 2.5E-01 3.3E-01 3.0E-01 NA
88-85-7 Butyl-4,6-dinitrophenol, 2-sec- (Dinose  1.1E-02 1.4E-01 8.3E+00 26E+00 4.7E-01 3.5E-01 NA
85-68-7 Butylbenzylphthalate 6.5E-02 6.9E+00 3.4E+01 7.0E+00 7.3E+00 3.5E+01 NA

* Known to 1onize under envircnmental conditions

** Completety miscible; solubitity estimated from Henry's Law Constant and Vapor Pressure.
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Table A-5. Dermal Parameters for HWIR Chemicals

Dermal Parameters

Skin
permeability Time to Soll dermal
constant for Bunge sfeady state lag time absorption
CAS water Constant B t tau fraction

Number Chemical Name {cm/hr) (unitless) (hr) (hr) ¢ (unitless) b (unitless) (unitless)

7440-43-9 Cadmium 1.0E-03 NA NA NA NA NA 1.0E-02
75-15-0 Carbon disulfide 1.7E-02 1.0E-02 6.1E-01 2.5E-01  3.4E-01 3.1E-01 NA
56-23-5 Carbon tetrachloride 1.9E-02 5.4E-02 1.8E+00 7.66-01  3.9E-01 3.2E-01 NA
57-74-9 Chlordane 1.9E-01 2.1E+02 1.3E+02 2.BE+01 2.1E+02 2.8E+04 NA
126-99-8 Chloro-1,3-butadiene, 2- (Chloroprene  1.6E-02 1.2E-02 7.3E-01 3.0E-01  3.5E-01 3.1E-01 NA
106-47-8 Chloroaniline, p- 6.5£-03 7.1E-03 1.3E+00 5.26-01  3.4€-01 3.1E-01 NA
108-90-7 Chlorobenzene 4.2E-02 7.2E-02 1.0E+00 4.3E-01 4.1E-01 3.3E-01 NA
516—15-6 Chiorobenzilate 2.5E-02 2.4E+00 4.5E+01 8.4E+00 2.7E+00 4.6E+00 NA
124-48-1 Chlorodibromomethane 3.5E-03 1.5E-02 3.9E+00 1.6E+00 3.5E-01 3.1E-01 NA
67-66-3 Chioroform 8.3E-03 8.3E-03 1.1E+00 4.7E-01 3.4E-01 31E-01 NA
95-57-8 Chlorophenol, 2- 1.1E-02 1.4E-02 1.3E+00 5.36-01  3.5E-01 3.1E-01 NA
7440-47-3 Chromium VI 1.0E-03 NA NA NA NA NA NA
218-01-9 Chrysene 8.6E-01 5.0E+01 1.0E+01 2.2E+00 5.0E+01 1.6E+03 NA
7440-50-8 Copper 1.0E-03 NA NA NA NA NA NA
108-39-4 Cresol, m- 1.0E-02 9.3E-03 9.6E-01 4.0E-01  3.4E-01 3.1E-01 NA
95-48-7 Cresol. o- 1.1E-02 9.8E-03 9.6E-01 4.0E-01  3.4E-01 3.1E-01 NA
106-44-5 Cresol, p- 1.0E-02 8.9E-03 9.6E-01 4.0E-01  3.4E-01 3.1E-01 NA
98-82-8 Cumene 1.2E-01 3.8E-01 2.8E+00 4.7E-01  7.1E-01 5 OE-01 NA
72-54-8 DDD 4.6E-01 1.3E+02 3.7E+01 7.8E+00 1.3E+02 1.0E+04 NA
72-55-9 DDE 1.4E+00 5.8E+02 3.6E+01 7.6E+00 5.8E+02 2.1E+05 NA
50-29-3 DDT 5.7E-01 3.4E+02 6.0E+01 1.3E+01 3.4E+02 7.3E+04 NA
84-74-2 Di-n-butyl phthalate 7.2E-02 4.1E+00 2.2E+01 4.4E+00 4.4E+00 1.2E+O01 NA
117-84-0 Di-n-octyl phthalate 4.2E+00 1.1E+04 9.9E+01 2.1E+01  1.1E+04 8.4E+07 NA
2303-16-4 Diallate 6.6E-02 3.1E+00 2.0E+01 3.9E+00 3.4E+00 7.2E+00 NA
53-70-3 Dibenz(a,h)anthracene 2.1E+00 4.9E+02 2.1E+01 44E+00 4.9E+402 1.5E+05 NA
96-12-8 Dibromo-3-chloropropane, 1,2- 3.2E-03 2.2E-02 5.8E+00 24E+00 3.6E-01 3.1E-01 NA
95-50-1 Dichlorobenzene, 1,2- 6.6E-02 2.7E-01 34E+00  6.9E-01 6.0E-O1 4.2E-01 NA
106-46-7 Dichlorobenzens, 1,4- 6.5E-02 2.6E-01 3.4E+00 6.9E-01  6.0E-01 4.2E-01 NA
91-94-1 Dichlorobenzidine, 3,3'- 1.7E-02 3.2E-01 1.7E401 3.1E+00 6.6E-01 4.6E-01 NA

* Ky ynze under environmental conditions
“C y miscible, solubility estimated from Henry's Law Constant and Vapor Press A-30



Table A-5. Dermal Parameters for HWIR Chemicals

Dermal Parameters

Skin
permeabillity Time to Soif dermal
constant for Bunge steady state Lag time absorption
CAS water Constant B t* tau fraction

Number Chemical Name (cmv/hr) {(unitless) (hr) {hr) ¢ (unitless) b (unitless) (unitless)
75-71-8 Dichlorodiflucromethane 1.2E-02 1.4E-02 1.1E+00 4. 8E-01 3.5E-01 3.1E-01 NA
75-34-3 Dichloroethana. 1,1- 8.9E-03 6.25-63 8.4E-01 3.5E-01 3.4E-01 3.0E-01 NA
107-06-2 Dichioroethane, 1,2- 5.2€-03 3.0E-03 8.4E-01 3.5E-01 3.4E-01 3.0E-01 NA
75-35-4 Dichloroethylene, 1,1- 1.6E-02 1.3E-02 8.2E-01 3.4E-01 3.5E-01 3.1E-01 NA
156-59-2 Dichloroethylene, cis-1,2- 1.0E-02 7.2E-03 8.2E-01 3.4E-01 3.4E-01 3.1E-01 NA
156-60-5 Dichloroethylene, trans-1,2- 1.4E-02 1.2E-02 8.2€-01 3.4E-01 3.5E-01 3.1E-01 NA
120-83-2 Dichlorophenol, 2,4- 3.0E-02 1.2E-01 2.5E+00 8.6E-01 4.5E-01 3.5E-01 NA
94-75-7 Dichlorophenoxyacetic acid, 2,4- (2,4- 7.1E-03 5.0E-02 47E+00 2.0E+00 3.8E-O1 3.2E-01 NA
78-87-5 Dichloropropane, 1,2- 9.8E-03 9.3E-03 1.0E+00 4.3E-01 3.4E-01 3.1E-01 NA
542-75-6 Dichloropropene, 1,3- 1.1E-02 1.0E-02 1.0E+00 4.2E-01 3.4E-01 3.1E-01 NA
10061-01-5; Dichloropropene, cis-1,3- 1.1E-_02 1.0E-02 1.0E+00 4 2E-01 3.4E-01 3.1E-01 NA
10061-02-6 Dichloropropene, trans-1,3- 1.1E-02 1.0E-02 1.0E+00 4.2E-01 3.4E-01 3.1E-01 NA
60-57-1 Dieldrin 6.9E-02 2.3E+01 8.8E+01 1.8E+01 2.4E+01 3.6E+02 NA
84-66-2 Diethyl phthalate 5.0E-03 3.2E-02 48E+00 2.0E+00 36E-O1 3.1E-01 NA
56-53-1 Diethyistilbestrol 1.7E-01 1.2E+01 1.8E+01 3.8E+00 1.2E+01 9.1E+O1 NA
60-51-5 Dimethoate 2.4E-04 4.9E-04 5.32400 2.2E+00 3:3E-01 3.0E-01 NA
131-11-3 Dimethyl phthalate 1.6E-03 3.7e-03 3.2E+00 1.3E+00 3.4E-0t1 3.0E-01 NA
57-97-6 Dimethylbenz{a)anthracene, 7,12- 2.6E+00 4.2é+02 1.5E+01 3.2E+00 4.2E+02 1.1E+05 NA
119-93-7 Dlmethylbénzidine. 33-* 7.7E-03 4.8E-02 4.1E+00 1.7E+00 3 BE-O1 3 2E-01 NA
105-67-9 Dimethylphenol, 2,4- * 1.6E-02 2.3E-02 1.2E+00 4 9E-01 3.6E-01 3.1E-01 NA
119-90-4 Dimeinyoxybenzidine, 3,3"- * 1.2E-03 6.5E-03 6.5E+00 2.7E+00 3.4E-O1 3.1E-01 NA
99-65-0 Dinitrobenzens, 1,3- 2.1E-03 3.2E-03 2.2E+00 9.3E-01 3.4E-01 3.0E-01 NA
51-28-5 Dinitrophenal, 2,4- 1.8E-03 3.5e-03 2.8E+00 1.2E+00 3.4E-01 3.0E-01 NA
121-14-2 Dinitrotoluene, 2,4- 3.9E-03 1.0E-02 2.7E+00 1.1E+00 3.4E-01 3.1E-01 NA
606-20-2 Dinitrotoluense, 2,6- 3.1E-03 7.4E-03 2.7E+00 1.1E+00  3.4E-01 3.1E-01 NA
123-91-1 Dioxane, 1,4-** 2.9E-04 4 1E-05 7.2E-01 3.0E-01 3.3-01 3.0E-01 NA
122-39-4 Diphenylamine® 5.2E-02 3.0E-01 5.0E+00 9.4E-01 6 4E-01 4 4E-01 NA
298-04-4 Disulfoton 2.7E-02 9.5E-01 3.4E+01 41E+00° 1.3E+00 1 1E+00 NA
115-29-7 Endosulfan 5.1E-03 1.3E+00 1.9E+02 2.7E+01 1.6E+00 1.7E+00 NA

* Known 1o 1011ze under environmental conditions
* Completely miscible, solubility estimated from Henry's Law Constant and Vapor Pressure.
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Table A-5. Dermal Parameters for HWIR Chemicals

Dermal Parameters

Skin
permeability Time to Soil dermat
constant for Bunge steady state Lag time absorption
CAS water Constant B t tau fraction

Number Chemical Name {cmvhr) {unitless) (hr) (hr) ¢ (unitless) b (unitless) (unitless)
72-20-8 Endrin 3.5E-02 1.1E+01 8.9E+01 1.8E+01  1.2E+01  B.7E+01 NA
106-89-8 Epichlorohydrin 7.8E-04 1.8E-04 7.7€-01 3.2E-01  3.3E-0t 3.0E-01 NA
110-80-5 Ethoxyethanol, 2- ** 4.6E-04 7.9E-05 7.4E-01 3.1E-01  3.3E-01 3.0E-01 NA
141-78-6 Ethyl acetate 1.7E-03 4.9E-04 7.2E-01 3.0E-01  3.3E-0t 3.0E-01 NA
60-29-7 Ethyl ether 2.6E-03 6.8E-04 5.9E-01 2.5E-01  3.3E-01 3.0E-01 NA
97-63-2 Ethyl methacrylate 5.2E-03 3.9E-03 1.0E+00 4.3B-01  3.4E-0t 3.0E-01 NA
62-50-0 Etﬁy1 methanesulfonate 3.6E-04 1.1E-04 1.2E+00 5.0E-01  3.3E-01 3.0E-01 NA
100-41-4 Ethylbenzene 7.3E-02 1.4E-01 1.3E+00 3.9E-01 4.7E-01 3'.5-E-01 NA
106-93-4 Ethylene Dibromide 2.4E-03 5.6E-03 2.9E+00 1.2E+00 3.4E-01 3.0E-01 NA
96-45-7 kthylene thiourea 1.5E-04 2.2E-05 8.8E-01 3.7E-01 3.3E-01 3.0E-01 NA
206-44-0 Fluoranthene 4.8E-01 1.3E+01 7.25+00 1.5E+00 1.4E+01 1.1E+02 NA
86-73-7 Fluorene 1.8E-01 1.6E+00 5.4E+00 9.0E-01 2.0E+00 2.4E+00 NA
50-00-0 Formaldehyde 1.2E-03 8.9E-05 3.2E-01 1.3E-01 3.3E-01 3.0E-01 NA
64-18-6 Formic Acid* 4.1E-04 2.9E-05 4.0E-01 1.7E-01 3.3E-01 3.0E-01 NA
110-00-9 Furan 6.5E-03 2.2E-03 5.5E-01 2.3E-01 3.4E-01 3.0E-01 NA
76-44-8 Heptachlor 2.8€E-01 1.8E+02 7.8E+01 1.7E+01  1.8E+02 2.1E+04 NA
1024-57-3 Heptachlor epoxide 2.9E-02 1.0E+01 1.0E+02 21E+01  1.0E+01 6.7E+01 NA
87-68-3 Hexachloro-1,3-butadiene 1.3E-01 6.5E+00 1.7E+01 3.4E+00 6.8E+00 29E+01 NA
118-74-1 Hexachlorobenzene 5.3E-01 7.8E+01 2.3E+01 4.8E+00 7.8BE+01 3.9E+03 NA
319-84-6 Hexachlorocyclohexane, alpha- (alpha 1.6E-02 6.3E-01 3.7E+01 52E+00 9.6E-01 7.3E-01 NA
319-85-7 Hexachlorocvclohexane, beta- (beta-B  1.6E-02  6.5E-01  3.8E+01 52E+00 9.8E-01  7.5E-01 NA
58-89-9 Hexachlorocyclohexane, gamma- (Linn  1.4E-02 5.4E-01 3.5E+01 5.2E+00 8.7E-01 6.3E-01 NA
77-47-4 Hexachlorocyclopentadiene 2.8E-01 2.5E+01 1.9E+01 4.0E400 2.5E+01 3.9E+02 NA
67-72-1 Hexachloroethane 4.7€-02 1.0E+00 2.0E+01 24E+00 1.3E+00 12E+00 NA
70-30-4 Hexachlorophene* 1.4E+00 3.5E+03 1.3E+02 2.7E+01 35E+03 7.7E+06 NA
193-39-5 Indeno(1,2,3-cd) pyrene 2.1E+00 4.5E+02 2.0E+01 4.2E+00 4.5E+02 1.3E+05 NA
78-83-1 Isobutyl alcohol 2.3E-03 5.6E-04 5.9E-01 2.5E-01 3.3€-01 3.0E-01 NA
78-59-1 Isophorone 4.4E-03 5.0E-03 1.5E+00 6.1E-01 3.4E-01 3.0E-01 NA
143-50-0 Kepone 11E-02  20E+01  4.1E+02 B.6E+01 2.0E+01 2.6E+02 NA

* Kna Jonize under anvironmenial conditions
¥ y miscible, solubllity estimated from Henry's Law Constant and Vapor Press A-32



Table A-5. Dermal Parameters for HWIR Chemicals

Dermal Parameters

Skin
permeabibty Time to Soil dermal
constant for Bunge steady state Lag time absorption
CAS water Constant B t* tau fraction

Number Chemical Name (cmv/hr) {unitless) (hr) (hr) c (unitless) b (unitless) (unitless)
7439-92-1 Lead 1.0E-03 NA NA NA NA NA NA
7439-97-6 Mercury 1.0E-03 NA NA NA NA NA NA
126-98-7 Methacrylonitrile 1.8E-03 3.5E-04 5.4E-01 2 2E-01 3.3E-01 3.0E-01 NA
67-56-1 Methanol 3.8E-04 1 9E-05 3.3E-01 1.4E-01 3.3E-01 3.0E-01 NA
72-43-5 Methoxychlor 6.0E-02 1.2E+01 5.4E+01 1.1E+01  1.2E+01 9.6E+01 NA
74-83-9 Methyl bromide (Bromomethane) 3.5E-03 1.5E-03 8.0E-01 3.3E-01 3.3E-01 3.0E-01 NA
74-87-3 Methy! chiorde (Chloromethane) 4.2E-03 8.1E-04 4_3E-01 1.8E-01 3.3E-01 3.0E-01 NA
78-93-3 Methyl ethyl ketone 1.1E-03 1.9E-04 5.8E-01 2.4E-01 3.3E-01 3.0E-01 NA
108-10-1 Methyl isobutyl ketone 3 3E-03 1.5E-03 8.6E-01 3.6E-01 3.3€-01 3.0E-01 NA
80-62-6 Methyl methacrylate 4.5E-03 2.4E-03 8.6E-01 3.6E-01  3.4E-01 3.0E-01 NA
298-00-0 Methyl parathion 5.4E-03 7.9E-02 8.5E4+00 3.5E+00 4.1E-01 3.3E-01 NA
56-49-5 Methyicholanthrene, 3- 1.6E+00 2.6E402 1.8E+01 3.8E+00 2.6E+02 4.4E+04 NA
74-95-3 Methylene bromide 2.3E-03 4.2E-03 2.4E+00 1.0E+00 3.4E-01 3.0E-01 NA
75-09-2 Meihylene chlonde 4.5E-03 1.8E-03 6.9E-01 2.9E-01 3.4E-01 3.0E-01 NA
7439-98-7 Molybdenum 1.0E-03 NA NA NA NA NA NA
621-64-7 N-Nitrosodi-n-propylamine 3.0E-03 2.5E-03 1.3E+00 5.4E-01 3.4E-01 3.0E-01 NA
86-30-6 N-Nitrosodiphenylamine 2.1E-02 1.4E-01 4 8E+00 1.4E+00 4.8E-O1 3.6E-01 NA
100-75-4 N-Nitrosoplperidine 1.1E-03 4.3E-04 1.0E+00 4.4E-01 3.3E-01 3.0E-01 NA
930-55-2 N-Nitrosopyrrolidine 3.4E-04 6.5E-05 8.6E-01 3.6E-01 3.3E-01 3.0E-01 NA
91-20-3 Naphthalene 7.7E-02 2.3E-01 2.4E+00 5.3E-01 5.6E-01 4.0E-01 NA
91-59-8 Naphthylamine* 1.1E-02 1.9E-02 1.6E+00 6.5e-01  3.5E-01 3.1E-01 NA
7440-02-u Nickel 1.0E-03 NA NA NA NA NA NA
98-95-3 Nitrobenzene 6.8E-03 6.9E-03 1.2E+00 4.9E-01 3.4E-01 3 1E-01 NA
79-46-9 Nitropropane, 2- * 2.3E-03 7.4E-04 7.3E-01 3.1E-01  3.3E-01 3.0E-01 NA
924-16-3 Nitrosodi-n-butylamine 1.1E-02 2.6E-02 1.9E+00 8.1E-01  3.6E-0t 3.1E-01 NA
55-18-5 Nitrosodiethylamine 9.9E-04 3.0E-04 8.8E-01 3.7E-01  3.3E-01 3.0E-01 NA
62-75-9 Nitrosodimethylamine 2.7E-04 2.7E-05 5.9E-01 2.5E-01  3.3E-01 3.0E-01 NA
10595-95-6 Nitrosomethylethylamine 4.5E-04 7.6E-05 7.2E-01 J.0E-01 3.3E-01 3.0E-01 NA
152-16-9 Octamethylpyrophosphoramide 1.5E-05 3.0E-05 1.2E+01 49E+00 3.3E-01 3.0E-01 NA

* Known to ionlze under envionmental conditions

** Completely miscible; solubility estimated from Henry's Law Constant and Vapor Pressure,
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Table A-5. Dermal Parameters for HWIR Chemicals

Dermal Parameters

Skin
permeabitity Time to Soil dermal
constant for Bunge steady state Lag time absorphon
CAS water Constant 8 t tau fraction

Number Chemical Name (cm/hr) (unitless) (hr) (hr) C (unitless) b (unitiess) (unitless)
56-38-2 Parathion 1.7E-02 6.8E-01 3.9E+01 5.2E+00 1.0E+00 7.8E-01 NA
608-93-5 Pentachlorobenzene 3.1E-01 1.8E+01 1.4E+01 2.9E+00 1.9E+01 22E+02 NA
82-68-8 Pentachloronitrobenzene (PCNB) 5.9E-02 4.4E+00 2.8E+01 5.5E+00 4.7E+00 1.4E+O01 NA
87-86-5 Pentachlorophenol® 1.9E-01 1.2E+01 1.8E+01 3.7E+00 1.3E+01 1.0E+02 NA
108-95-2 Pheno} 5.7E-03 3.0E-03 7.9E-01 3.3E-01  3.4E-01 3.0E-01 NA
62-38-4 Phenyl mercuric acetate 6.4E-04 1.7E-02 2.4E+01 9.9E+00 3.5E-01 3.1E-01 NA
108-45-2 Phenylenediaming, m- * 4.5E-04 1.1E-04 9.6E-01 4.0E-01 3.3E-01 3.0E-01 NA
298-02-2 Phorate 2 SE-02 6.5E-01 2.5E+01 3.4E+00 9.8E-01 7.5E-01 NA
1336-36-3 Polychlorinated biphenyls 1.3E+00 3.2E+02 2.5E+01 5.3E+00 3.2E+02 6.5E+04 NA
23950-58-5 Pronamide 1.6E-02 3.2E-01 1.7E+01 3.2E4+00 6.6E-01 4.6E-01 NA
129-00-0 Pyrene 4.7E-01 1.3E+01 7.2E+00 1.56+00 1.3E+01 1.1E+02 NA
110-86-1 Pyridine** 1.9E-03 4.7E-04 6.4E-01 2 7E-01 3.3E-01 3.0E-01 NA
94-59-7 Safrole 1.5E-02 4.6E-02 2.0E+00 8.5E-01  3.8E-01 3.2E-01 NA
7782-49-2 Selenum 1.0E-03 NA NA NA NA NA NA
7440-22-4 Siiver 1.0E-03 NA NA NA NA NA NA
57-24-9 Strychnine® 4.1E-04 8.5E-03 2.3E+01 96E+00 3.4E-01 3.1E-01 NA
100-42-5 Stryene 5.4E-02 8.7E-02 9.1E-01 3.8E-01  4.2E-01 3.3E-01 NA

1746-01-6 TCDD. 2,3,7,8- j.4E+00 6.3E+02 3.BE+01 B.1E+00 6.3E+02 2.5E+05 3.0E-02

95-94-3 Tetrachlorobenzene. 1.2.4.5- 1.8E-01 4.4E+00 9.1E+00 1.8E+00 4.7E+00 1.4E+01 NA
630-20-6 Tetrachloroethane, 1,1,1,2- 1.3E-02 4.3E-02 2.2E+00 9.2E-01  3.BE-01 3.2E-01 NA
79-34-5 Tetrachloroethane, 1,1,2,2- 9.0E-03 2.5E-02 2.2E+00 9.2E-01 3.6E-01 3.1E-01 NA
127-18-4 Tetrachloroethylene 1.5E-02 4.7E-02 2.2E+00 9.0E-01 3.8E-01 3.2E-01 NA
58-90-2 Tetrachlorophenol, 2,3,4,6- 8.3E-02 2.0E+00 1.3E+01 2.3E+00 23E+00 3.4E+00 NA
3689-24-5 Tetraethyidithiopyrophosphate 1.1E-02 6.8E-01 6.0E+01 8.1E+00 1.0E+00  7.8E-01 NA
7440-28-0 Thallium (1) 1.0E-03 NA NA NA NA NA NA
108-88-3 Toluene 4.7E-02 5.6E-02 7.7E-01 3.2E-01 3.9E-01 3.26-01 NA
95-80-7 Toluenediamine, 2,4- 6.6E-04 2.5E-04 1.2E+00 4.9E-01  3.3E-01 3.0E-01 NA
95-53-4 Toluidine, o- * 3.8E-03 2.2E-03 9.5E-01 3.9E-01 3.4E-01 3.0E-01 NA
106-49-0 Toluidine, p- * 4.2€-03 2.5E-03 9.5E-01 3.9E-01 3.4E-O1 3.0E-01 NA

* Knoy onize under environmental conditions

il ¥ r miscible, solubility estimated from Henry's Law Constant and Vapor Press(
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Table A-5. Dermal Parameters for HWIR Chemicals

Dermal Parameters

Skin
permeability Time to Soll dermal

constant for Bunge steady state Lag time absorption

CAS water Constant B t tau fraction

Number Chemical Name {cm/hr) (unitless) (hr) (hr) ¢ {(unitless) b (unitless) (unitless)
8001-35-2 Toxaphene 4.6E-02 3.2E+01 1.4E+02 2.9E+01 3.2E+01 6.5E+02 NA
76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 2.4E-02 1.4E-01 4.1E+00 1.2E+00 4.8E-01 3.6E-01 NA
120-82-1 Trichlorobenzene, 1,2,4- 1.0E-01 1.0E+00 9.5E400 1.1E+00 1.4E+00 1.2E+00 NA
71-55-6 Trichloroethane, 1,1,1- 1.1E-01 3.0E-02 2.1E-01 8.7E-02  3.6E-01 3 1E-01 NA
79-00-5 Trichloroethane, 1,1,2- 8.3E-03 1.1E-02 1.4E+400 5.7E-01 3.4E-01 3.1E-01 NA
79-01-6 Trichloroethylene 1.6E-01 5.1E-02 2.1E-01 B.7E-02  3.8E-01 3.2E-01 NA
75-69-4 Trichlorofluoromethane 1.7E-02 3.4E-02 1.4E+00 6.0E-01 3.7E-01 3.1E-01 NA
95-95-4 Trichlorophenot, 2,4,5- 7.0E-02 7.9E-01 1.1E+401 1.4E+00 1.1E+00 9.2E-01 NA
88-06-2 Trichlorophenol, 2,4,6- 5.0E-02 5.0E-01 9.2E+00 1.4E+00 8.3E-01 6.0E-01 NA
93-76-5 Trichlorobhenoxyacstic acid, 2,45- (2 1.2E-02 2.0E-01 1.3E+01 3.2E+00 5.4E-01 3.9E-01 NA
93-72-1 Trichlorophenoxypropionic acid, 2,4,5- 1.1E-02 2.6E-01 1.9E+01 39E+00 5.9E-01 4.2E-01 NA
96-18-4 Trichloropropane, 1,2,3- 9.5_E-03 1.8E-02 1.7E+00 6.9E-01 3.5E-01 3.1E-01 NA
99-35-4 Trinitrobenzene, sym- 6.6E-04 1.5E-03 4.2E+00 1.7E+00 3.3E-01 3.0E-01 NA
126-72-7 Tris (2,3-dibromopropyl) phosphate 3.3E-05 3.2E-01 8.6E+03 1.6E+03 6.6E-01 4.6E-01 NA
7440-62-2 Vanadium 1.0E-03 NA NA NA NA NA NA
75-01-4 Vinyl chioride 9.2E-03 3.2E-03 5.1E-01 2.1E-01  34E-01 3.0E-01 NA
1330-20-7 Xylenes (total) 7.6E-02 1.5E-01 1.3E+00 3.9E-01 4.8E-01 3.6E-01 NA
7440-66-6 Zinc 1.0E-03 NA NA NA NA NA NA

* Known to lonize under environmental conditions
** Completely miscible; solubihity estimated from Henry's Law Constant and Vapor Pressure. A-35



Table A-6. Degradation Half-Life and Rate Data for HWIR Chemicals

Degradation Half-Lives and Rates

Sout Aqueous
Soil Degradation Aqueous Degradation Hydrolysis Hydrolysis
CAS half-ife Rate halt-life Rate half-ife rate
Number Chemical Name {hours) (yr-1) (hours) (yr-1) (hours) (yr-1)
83-32-9 Acenaphthene 2.4E+03 2.5E+00 2.4E+03 2.5E+00 NH 0.0E+00
67-64-1 Acetone 1.7E+02 3.6E+01 1.7E+02 3.6E+01 NH 0.0E+00
75-05-8 Acetonitrile 6.7E+02 9.0E+00 6.7E+02 9.0E+00 > 150,000 yrs 0.0E+00
98-86-2 Acetophenone NA NA NA NA NA NA
107-02-8 Acrolein 6.7E+02 9.0E+00 6.7E+02 9.0E+00 ND NA
79-06-1 Acrylamide NA NA NA NA NA NA
107-13-1 Acrylonitrile 5.5E+02 1.1E+01 5.5E+02 1.1E+01 1.1E+07 0.0E+00
309-00-2 Aldnn 1.4E+04 4.3E-01 1.4E+04 4.3E-01 1.8E+04 0.0E+00
107-05-1 Allyl chioride 3.4E+02 1.8E+01 6.7E+02 9.0E+00 3.4E+02 1.8E+01
62-53-3 Aniline NA NA NA NA NA NA
7440-36-0 Antimony Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
7440-38-2 Arsenic Mptal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
7440-39-3 Barium Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
56-55-3 Benz(a)anthracene 1.6E+04 3.7E-01 1.6E+04 3.7E-01 NH 0.0E+00
71-43-2 Benzene 3.8E+02 1.6E+01 3.8E+02 1.6E+01 NH 0.0E+00
92-87-5 Benzidine® 1.9E+02 3.2E+01 1.9€+02 3.2E+01 NH 0.0E+00
50-32-8 Benzo(a)pyrene 1.3E+04 4.8E-01 1.3E+04 4.8E-01 NH 0.0E+00
205-99-2 Benzo(b)fiuoranthene 1.5E+04 4.1E-01 1.5E+04 4.1E-01 NH 0.0E+00
100-51-6 Benzyt alcohol NA NA NA NA NA NA
100-44-7 Benzyl chloride 2.9E+02 2.1E+01 6.7E+02 9.0E+00 1.5E+01 4.0E+02
7440-41-7 Beryllium Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
39638-32-9 Bis (Z-Chlorolsopropyl) ether NA NA NA NA NA NA
111-44-4 Bis(2-chlorethyl)ether 4.3E+03 1.4E4+00 4.3E+03 1.4E+00 1.9E+05 0.0E+00
117-81-7 Bis(2-ethylhexyl)phthalate 5.5E+02 1.1E+01 5.5E+02 1.1E+01 ND NA
75-27-4 Bromodichloromethane NA NA NA NA NA NA
75-25-2 Bromoform (Tribromomethane) 4.3E+03 1.4E+00 4.3E+03 1.4E+00 6.0E+06 0.0E+00
71-36-3 Butanol 1.7E+02 3.6E+d1 1.7E402 3.6E+01 NH 0.0E+00
88-85-7 Butyl-4,6-dinitrophenol, 2-sec- (Dinose  3.0E+03 2.1E+00 3.0E+03 2.1E+00 NH 0 0E+00
85-68-7 Butylbenzylphthalate 1.7E+02 3.6E+01 1.7E+02 3.6E+01 NI 0.0E+00

* Kr anize under environmental conditions

e ny miscible, solubiity estimated from Henry's Law Constant and Vapor Pres:
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Table A-6. Degradation Half-Life and Rate Data for HWIR Chemicals

Degradation Halt-Lives and Rates

Soil Aqueous
Soil Degradation Aqueous Degradation Hydrolysis Hydrolysis
CAS half-hfe Rate halt-life Rate half-life rate
Number Chemical Name (hours) (yr-1) (hours) (yr-1) (hours) {yr-1)
7440-43-9 Cadmium Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
75-15-0 Carbon disulfide NA NA NA NA NA NA
56-23-5 Carbon tetrachloride 8.5E+03 7.2E-01 8.5E+03 7.2E-01 6.1E+07 0.0E+00
57-74-9 Chlordane 3.3E+04 1.8E-01 3.3E+04 1.8E-01 > 197,000 years  0.0E+00
126-99-8 Chloro-1,3-butadiene, 2- (Chloroprene  4.3E+03 1.4E+00 4.3E+03 1.4E+00 ND NA
106-47-8 Chloroaniline, p- NA NA NA NA NA NA
106-90-7 Chlorobenzene 3.6E+03 1.7E+00 3.6E+03 1.7E400 > 879 years 0.0E+00
510-15-6 Chiorobenzilate 8.4E+02 7.2E+00 8.4E+02 7.2E+00 " ND NA
124-48-1 Chlorodibromomethane 4.3E+03 1.4E+00 4.3E+03 1.4E+00 2.4E+06 0.0E+00
67-66-3 Chloroform 4.3E+03 1.4E+00 4.3E+03 1.4E+00 3.71 E+07 0.0E+00
95-57-8 Chlorophenol, 2- NA NA NA NA NA NA
7440-47-3 Chromium V| Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
218-01-9 Chrysene 2.4E+04 2.5E-01 2.4E+04 2.5E-01 NH 0.0E+00
7440-50-8 Copper Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
108-39-4 Cresol, m- 7.0E4+02 8.7E+00 7.0E+02 8.7E+00 NH 0.0E+00
95-48-7 Cresol, o- 1.7E+02 3.6E+01 1.7E+02 3.6E+01 NH 0.0E+00
106-44-5 Cresol, p- 1.6E+01 3.8E+02 1.6E+01 3.8E+02 NH 0.0E+00
98-82-8 Cumene 1.9E+02 3.2E+01 1.9E+02 3.2E+01 ND NA
72-54-8 DDD 1.4E+05 4.3E-02 1.4E+05 4 .3E-02 2.1E+405 0.0E+00
72-55-9 DDE 1.4E+05 4.3E£-02 1.4E+05 4.3E-02 NH 0.0E+00
50-29-3 DDT 1.4E+05 4.3E-02 1.4E+05 4.3E-02 1.9E+05 VO.OE+OO
84-74-2 Di-n-butyl phthalate 5.5E+02 1.1E+01 5.5E+02 1.1E+01 8.8E+04 0.0E+00
117-84-0 Di-n-octyl phthalate 6.7E+02 9.0E+00 6.7E+02 9.0E+00 9.4E405 -0.0E+00
2303-16-4 Diallate 2.2E+03 2.8E+400 2.2E403 2.8E+00 5.8E+04 0.0E+00
53-70-3 Dibenz(a,h)anthracene 2.3E+04 2.7E-01 2.3E+04 2.7€-01 NH' 0.-0E+00
96-12-8 Dibromo-3-chloropropane, 1,2- 4.3E+03 1.4E+00 4.3E+03 1.4E+00 3.4E+05 0.0E+00
95-50-1 Dichlorobenzene, 1,2- 4.3E+03 1.4E+00 4.3E+03 1.4E+00 >B879 years 0.0E+00
106-46-7 Dichlorobenzene, 1,4- 4.3E+03 1.4E+00 4.3E+03 1.4E+00 >B879 years 0.0E+00
91-94-1 Dichlorobenzidine, 3,3'- 4.3E+03 1.4E4+00 4.3E+03 1.4E+00 NH 0.0E+00

* Known 1o ionlze under environmenta! conditions

** Completely miscible; solubility estimated from Henry's Law Constant and Vapor Pressure.



Table A-6. Degradation Half-Life and Rate Data for HWIR Chemicals

Degradation Hall-Lives and Rates

-Soil Agqueous
Soll Degradation Aqueous Degradation Hydrolysis Hydrolysis
CAS half-life Rate half-life Rate half-fe rate
Number Chemical Name (hours) (yr-1) (hours) (yr-1) (hours) (yr-1)
75-71-8 Dichlorodifluoromethane 4 3E+03 1.4E+00 4.0E+03 1.5E+00 ND NA
75-34-3 Dichloroethane, 1,1- 3.7E+03 1.6E+00 3.7E+03 1.6E+00 ND NA
107-06-2 Dichloroethane, 1,2- 4 3E+03 1.4E+00 4.3E+03 1.4E+00 9.6E4+03 0.0E+00
75-35-4 Dichloroethylene, 1,1- 4 3E+03 1.4E+00 4.3E+03 1.4E+00 NH 0.0E+00
156-59-2 Dichloroethylene, cis-1,2- NA NA NA NA NA NA
156-60-5 Dichloroethylene, trans-1,2- NA NA NA NA NA NA
120-83-2 Dichlorophénol, 24- 1.7E+03 3.6E+00 2.0E+02 3.1E+01 NH 0.0E+00
94-75-7 Dichlorophenoxyacetic acid, 2,4- (2,4- 1.2E+03 5.1E+00 1.2E+03 5.1E+00 NH 0.0E+00
78-87-5 Dichloropropane, 1,2- 3.1E+04 2.0E-01 3.1E+04 2.0E-01 1.4E+05 0.0E+00
542-75-6 Dichloropropene, 1,3- 2.7E+02 2.2E+01 6.7E+02 9.0E+00 2.7E+02 2.2E+01
10061-01-5 Dichloropropens, cis-1,3- NA NA NA NA NA NA
10061-02-6 Dichloropropene, frans-1,3- NA NA NA NA NA NA
60-57-1 Dieldrin 2.6E+04 2.3E-01 2.6E+04 2.3E-01 9.2E+04 0.0E+00
84-66-2 Diethyl! phthalate 1.3E+03 4.5E+00 1.3E+03 4 5E+00 7.7E+04 0.0E+00
56-53-1 Diethylstilbestrol 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NH 0.0E+00
60-51-5 Dimethoate 8.9E+02 6.8E+00 1.3E+03 4.5E+00 2.8E+03 2.2E+00
131-11-3 Dimethyl phthalate 1.7E+02 3.6E+01 1.7E+02 3.6E+01. 28E+04 0.0E+00
57-97-6 Dimethylbenz(a)anthracense, 7,12- 6.7E+02 9.0E+00 6.7E+02 9.0E+00 NH 0.0E+00
119-93-7 Dimethylbenzidine, 3,3'- * 1.7E+02 3.6E+01 1.7E+02 3.6E+01 NH 0.0E+00
105-67-9 Dimethylphenol, 2,4- * 1.7E+02 3.6E+01 1.7E+02 3.6E+01 NH 0.0E+00
119-90-4 Dimethyoxybenzidine, 3,3'- 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NH 0.0E+00
99-65-0 Dinitrobenzene, 1,3- 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NH 6.0E+00
51-28-5 Dinitrophenol, 2,4- 6.3E+03 9.6E-01 6.3E+03 9.6E-01 NH 0.0E+00
121-14-2 Dinitrotoluene, 2,4- 4.3E+03 1.4E+00 4 3E+03 1.4E+400 NH 0.0E+00
606-20-2 Dinitrotoluens, 2,6- 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NH 0.0E+00
123-91-1 Dioxane, 1,4- ** 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NH 0.0E+00
122-39-4 Diphenylamine* 6.7E+02 9.0E+00 6.7E+02 9.0E+00 NH 0.0E+00
298-04-4 Disulfoton 5.0E+02 1.2E+01 5.0E+02 1.2E+01 2.5E+03 2.5E+00
115-29-7 Endosulfan 2.2E+02 2.8E+01 2.2E+02 2.8E+01 2.2E+02 2.8E+01

* Knoy nize under snvironmental conditions
** Co miscible; solubility estimated from Henry's Law Constant and Vapor Pressu| A-38



Table A-6. Degradation Half-Life and Rate Data for HWIR Chemicals

Degradation Half-Lives and Rates

Soll Aqueous
Soll Degradation Aqueous Degradation Hydrolysis Hydrolysis
CAS half-life Rate half-life Rate half-life rate
Number Chemical Name (hours) (yr-1) (hours) (yr-1) (hours) {yr-1)
72-20-8 Endrin NA NA NA’ NA NA NA
106-89-8 Epichlorohydrin 6.7E+02 9.0E+00 6.7E402 9 0E+00 2.0E+02 3.1E+01
110-80-5 Ethoxyethanol, 2- ** 6.7E+02 9.0E+00 6.7E+02 9.0E+00 NH 0 OE+00
141-78-6 Ethyl acetate 1.7E+02 3.6E+01 1.7E+02 3.6E+01 1.8E+04 0.0E+00
60-29-7 Ethyl ether NA NA NA NA NA NA
97-63-2 Ethyl methacrylate NA NA NA NA NA NA
62-50-0 Ethy!l methanesulfonate 7.76+01 7.9E+01 6.7E+02 9.0E+00 7.7E+01 7.9E+01
100-41-4 Ethylbenzene 2.4E+02 2 5401 24E+02 2.5E+01 NH 0.0E+00
106-93-4 Ethylene Dibromide 4 3E+03 1.4E+00 4.3E+03 1.4E+00 1.9E+04 0.0E+00
96-45-7 Ethylene thiourea 6.7E+02 9 OE+00 6.7E+02 9.0E+00 Ni 0.0E+00
206-44-0 Fluoranthene 1.1E+04 5.7E-01 1.1E+04 5.7E-01 NH 0.0E+00
86-73-7 Fluorene 1.4E+03 4.2E+00 1.4E+03 4.2E+00 NH 0.0E+06
50-00-0 Formaldehyde 1.7E+02 3.6E+01 1.7E+02 3.6E+01 NH 0.0E+00
64-18-6 Formic Acid* 1.7E+02 3 6E+01 1.7E+02 3.6E+01 NH 0.0E+00
110-00-9 Furan 6.7E+02 9.0E+00 6.7E+02 9 0E+00 NH 0.0E+00
76-44-8 Heptachlor 1.3E+02 4.7E+01 1.6E+03 3.9E+00 2.3E+01 2.6E+02
1024-57-3 Heptachlor epoxide 1.3E+04 4.6E-01 1.3E+D4 4.6E-01 NI 0 0E+00
87-68-3 Hexachloro-1,3-butadiene 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NH 0.0E+00
118-74-1 Hexachlorobenzene 5.0E+04 1.2E-01 5.0E+04 1.2E-01 Ni 0.0E+00
319-84-6 Hexachlorocyclohexane, alpha- (alpha 3.2E+03 1.9E+00 3.2E+03 1 9E+00 5 0E+03 1 2E+00
319-85-7 Hexachlorocyclohexane, beta- (beta-8  3.0E+03 2.0E+00 3.0E+03 2.0E+00 5.0E+03 1.2E+00
58-89-9 Hexachlorocyclohexane, gamma- (L 5.8E+03 1.1E400 9.9E+03 6.1E-01 5.0E+03 1.2E400
77-47-4 Hexachlorocyclopentadiene 6.7E+02 9.0E+00 6.7E402 9.0E+00 1.7E+02 3.5E+01
67-72-1 Hexachloroethane 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NI 0.0E+00
70-30-4 Hexachlorophene® 7.9E+03 7.7e-01 7.9E+03 7.7E-01 ND NA
193-39-5 Indeno(1,2,3-cd) pyrene 1.8E+04 3.5E-01 1.8E+04 3.5E-01 NH 0.0E+00
78-83-1 Isobutyl alcohol 1.7E+02 3.5E+01 1.7E+02 3.5E+01 NH 0.0E+00
78-59-1 isophorone 6.7E+02 9 0E+00 6.7E+02 9.0E+00 ND NA
143-50-0 Kepone 1.7E+04 3 5E-01 1.7E+04 3.5E-01 NH 0.0E+00

* Known to iomize under anvironmental conditions
** Completely miscible; solubility estimated trom Henry's Law Constant and Vapor Pressure. A-39
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Table A-6. Degradation Half-Life and Rate Data for HWIR Chemicals

Degradation Half-Lives and Rates

Soll Aqueous

Soil Degradation Aqueous Degradation Hydrolysis Hydrolysis

CAS half-ife Rate half-life Rate half-life rate

Number Chemical Name (hours) (yr-1) (hours) (yr-1) (hours) (yr-1)
7439-92-1 Lead Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
7439-97-6 Mercury Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00

126-98-7 Methacrylonitrile NA NA NA NA NA NA
67-56-1 Methanol 1.7E+02 3.6E+01 1.7E+02 3.6E+01 NH 0.0E+00
72-43-5 Methoxychior 8.8E+03 6.9E-01 8.8E+03 6.9E-01 9.2E+03 0.0E+00
74-83-9 Methyl bromide (Bromomethane) 6.7E+02 9 0E+00 6.7E+02 9.0E+00 9.1E+02 6.7E+00
74-87-3 Methyl chloride (Chloromethane) 6.7E+02 9.0E+00 6.7E+02 9.0E+00 7.0E+03 8.7E-01
78-93-3 Methyl ethyl ketone 1.7E+02 3.6E+01 1.7E+02 3.6E+01 > 50 years 0.0E+00
108-10-1 Methyl isobutyl ketone 1.7E+02 3.6E+01 1.7E+02 3.6E+01 NH 0.0E+00
80-62-6 Mathyl methacrylate 6.7E+02 9.0E+00 6.7E+02 9.0E+00 3.5E+04 0.0E+00
298-00-0 Methyl parathion 8.6E403 7.0E-01 1.7E+03 3.6E+00 1.7E+03 3.5E+00
56-49-5 Maethyicholanthrene, 3- 3.4E+04 1.8E-01 3.4E+04 1.8E-01 NH 0.0E+00
74-95-3 Methylene bromide 6.7E+02 9.0E+00 6.7E402 9.0E+00 1.6E+06 0.0E+00
75-09-2 Methylene chlonde 6.7E+02 9.0E+00 6.7E+02 9.0E+00 6.2E+06 0.0E+00
7439-98-7 Molybdenum Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
621-64-7 N-Nitrosodi-n-propylamine 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NI 0.0E+00

86-30-6 N-Nitrosodiphenylamine 8.2E+402 7.4E+00 B.2E+02 7.4E+00 ND NA
100-75-4 N-Nitrosopiperidine 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NI 0.0E+00
930-55-2 N-Nitrosopyrrolidine 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NI 0.0E+00
91-20-3 Naphthalene 1.2E+03 5.3E+00 4.8E+02 1.3E+01 NH 0.0E+00
91-59-8 Naphthylamine® 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NH 0.0E+00
7440-02-0 Nickel Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
98-95-3 Nitrobenzene 4.7E+03 1.3E+00 4.7E+03 1.3E+00 NH 0.0E+00
79-46-9 Nitropropane, 2- * 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NH 0.0E+00
924-16-3 Nitrosodi-n-butylamine 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NI 0 OE+00
-55-18-5 Nitrosodiethylamine 4.3E+03 1.4E+00 4.3E403 1.4E+00 NI 0.0E+00
62-75-9 Nitrosodimethylamine 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NI 0.0E+00

10595-95-6 Nitrosomethylethylamine NA NA NA NA NA NA

152-16-9 Octamethylpyrophosphoramide NA NA NA NA NA NA

anize under environmental conditions
miscible; solubitity estimated from Henry's Law Constant and Vapor Pressi
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Table A-6. Degradation Half-Life and Rate Data for HWIR Chemicals

Degradation Half-Lives and Rates

Sail Aqueous
Soail Degradation Agueous Degradation Hydrolysis Hydrolysis
CAS half-life Rate half-life Rate half-life rate
Number Chemical Name (hours) ({yr-1) (hours) (yr-1) (hours) (yr-1)
56-38-2 Parathion NA NA NA NA NA NA
608-93-5 Pentachlorobenzene 8.3E+03 7.3E-01 8.3E+03 7.3E-01 >879 years 0.0E+00
82:68-8 Pentachloronitrobenzene (PCNB) 1.7E+404 3.6E-01 1.7E+04 S.GE;01 1.3E+04 0.0E+00
87-86-5 Pentachlorophenol* 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NH 0.0E+00
108-95-2 Phenol 2.4E+02 2.5E+01 8.4E+01 7.2E+01 NH 0.0E+00
62-38-4 Phenyl mercurnc acetate NA NA NA NA NA NA
108-45-2 Phenytenediamine, m- * 6.7E+02 9.0E+00 6.7E+02 9.0E+00 ND NA
298-02-2 Phorate 8.6E+03 7.0E-01 1.7E+03 3.6E+00 1.7E403 3.5E+00
1336-36-3 Polychlonnated biphenyls NA NA NA NA NA NA
23350-58-5 Pronamide NA NA NA NA NA NA
129-00-0 Pyrene 4.6E+04 1.3E-01 4.6E+04 1.3E-01 NH 0.0E+00
110-86-1 Pyndine** 1.7E+02 3.6E+01 1.7E+02 3.6E+01 NH 0.0E+00
94-59-7 Safrole 6.7E+02 9.0E+00 6.7E+02 9.0E+00 NI 0 OE+00
7782-49-2 Selenium Metal 0.0E+00 Metal 0.0E+00 Metal 0 0E+00
7440-22-4 Siver Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
57-24-9 Strychnine* 6.7E4+02 9.0E+00 6.7E+02 9.0E+00 ND NA
100-42-5 Stryene 6.7E+02 9.0E+00 6.7E+02 9.0E+00 NH 0.0E+00
1746-01-6 TCDD, 2,3,7,8- 1.4E+04 4.3E-01 1.4E+04 -4.3E-01 NH 0.0E+00
95-94-3 Tetrachlorobenzene, 1,2,4,5- 4.3E+03 1.4E+00 4.3E+03 1.4E+00 >879 years 0.0E+00
630-20-6 Tetrachloroethane, 1,1,1,2- 1.6E+03 3.8E+00 6.7E+02 9.0E+00 1.6E+03 3.8E+00
79-34-5 Tetrachiorcethane, 1,1,2,2- 1.1E+03 5.7E+00 4.3E+03 1.4E+00 1.1E+03 5.7E+00
127-18-4 Tetrachloroethylene 8.6E+03 7.0E-01 8.6E+03 7.0E-01 NH 0 0E+00
58-90-2 Tetrachlorophenol, 2,3,4,6- 4.3E+03 1.4E+00 4.0E+03 1 5£+00 NH 0.0E+00
3689-24-5 Tetraethyldithiopyrophosphate NA NA NA NA NA NA
7440-28-0 Thallium (1) Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
108-88-3 Toluens 5.3E+02 1.1E+01 5.3E+02 1.1E+01 NH 0.0E+00
95-80-7 Toluenediamine, 2,4- 4.3E+03 1.4E+00 4.3E+03 1.4E+00 NH 0.0E+00
95-53-4 Toluidine, o- * 1.7E+02 3.6E+01 1.7E+402 3.6E+01 NH 0.0E+00
106-49-0 Toluidine, p- * NA NA NA NA NA NA

* Known to lonize under enviconmental conditions

** Completely miscible, solubtlity estimated from Henry's Law Constant and Vapor Pressure.
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Soil Aqueous
~ Sot Degradation Aqueous Degradation Hydrolysis Hydrolysis
CAS half-lite Rate halt-lite Rate half-life rate
Number Chemical Name {hours) (yr-1) (hours) {yr-1) (hours) (yr-1)
8001-35-2 Toxaphene NA NA NA NA NA NA
76-13-1 Trichloro-1,2 2-trifluoroethane, 1,1,2- 8.6E+03 7.0E-01 8.6E+03 7.0E-01 ND NA
120-82-1 Trichlorobenzene, 1,2,4- 4.3E+03 1.4E+00 4.3E+03 1.4E+00 3.0E+04 0.0E+00
N 71-55-6 Trichloroethane, 1,1,1- 6.6E+03 9.3E-01 6.6E+03 9.3E-01 NI 0.0E+00
U 79-00-5 Tnchloroethane, 1.1,;’2- 8.8E+03 6.9E-01 8.8E+03 6.9E-01 3.3E405 0.0E+00
> 79-01-6 Tnchloroethylene 8.6E+03 7.0E-01 8.6E+03 7.0E-01 7.7E403 7.9E-01
4 75-69-4 Trichlorofluoromethane 8.6E+03 7.0E-01 8.6E+03 7.0E-01 ND NA
m 95-95-4 Trichlorophenol, 2,4,5- 1.7E4+04 3.7E-01 1.7E+04 3.7E-01 >BE+6 years 0.0E+00
88-06-2 Tnchlorophenol, 2,4,6- 1.7E+03 3.6E+00 1.7E+03 3.6E+00 >8E+6 years 0.0E+00
U 93-76-5 Trichlorophenoxyacetic acid, 2,4,5- (2 4.8E+02 1.3E401 4.8E+02 1.3E+01 NI 0.0E+00
C 93-72-1 Trichlorophenoxypropionic acid, 2,4,5- NA NA NA NA NA NA
m 96-18-4 Tnchloropropane, 1,2,3- 8.6E+03 7.0E-01 8.6E+03 7 OE-01 3.9E+05 0.0E+00
) 99-35-4 Trinitrobenzene, sym- NA NA NA NA NA NA
--————— 126.72-7 Tns (2.3-dibromopropyl) phosphate 1.7E+02 3.6E+01 1.7E+02 3.6E+01 ND NA
7440-62-2 Vanadium Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00
75-01-4 Vinyl chloride 4.3E+03 1.4E400 4.3E+03 1.4E+00 NH 0.0E+00
1330-20-7 Xylenes (total) 6.7E+02 9.0E+00 6.7E+02 9.0E+00 NH 0.0E+00
7440-66-6 Zinc Metal 0.0E+00 Metal 0.0E+00 Metal 0.0E+00

* Knowr
“* Comr

Table A-6. Degradation Half-Life and Rate Data for HWIR Chemicals

Degradation Half-Lives and Rates

ze under environmental conditions
uscible; solubility estimated from Henry's Law Constant and Vapor Pressurd
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