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DISCLAIMER

This report is intended for internal U.S. Environmental
Protection Agency distribution only. The information contained
herein has been taken from final documents prepared by the Office
of Health and Environmental Assessment for the Office of Solid
Waste and Emergency Response, Washington, DC and the Office of Air
Quality Planning and Standards, Research Triangle Park, NC. These
documents were reviewed in accordance with Agency policy and
approved for publication. Mention of trade names or commercial

products does not constitute endorsement or recommendation for use.
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INTRODUCTION

This document is the fourth quarter update of the Health
Effects Assessment Summary Tables (HEAST) prepared by EPA's
Environmental Criteria and Assessment Office in Cincinnati, OH for
use at both Superfund and RCRA (Resource Conservation and Recovery
Act) sites. Previously, the HEAST addressed only chenmicals
commonly found at Superfund sites. Beginning with the third
quarter of this fiscal year, the document also includes chemicals
commonly found at RCRA sites as identified by the Office of Solid
Waste's Technical Assessment Branch. By including chemicals
identified by OSW, the Agency conserves resources, enhances the
completeness of HEAST tables and assists in promoting consistency
within the Office of Solid Waste and Emergency Response. Also
acknowledged are the contributions from the Office of Radiation
Programs, which provides data on radionuclides for Table C of the
HEAST.

This update completely replaces the previous edition of this
document. Chemicals considered are those for which Health Effects
Assessment Documents, Health and Environmental Effects Profiles,
Health and Environmental Effects Documents, Health Assessment
documents or Air Quality Criteria Documents have been prepared by
ECAO. Radionuclides considered are those believed to be most
commonly encountered at Superfund sites. This report is an
excellent "pointer" system to identify current literature or
changes in risk assessments for many chemicals of interest to the

Superfund program.



It is important to remember that the numbers in these tables
alone tell very little about the adverse effects of a chemical or
the quality of evidence on which risk assesments are based.
Original assessment documents must be consulted by users of this
document in order to fully appreciate the strengths and limitations
of a specific data base. Original source documents will allow for
the most complete characterization of potential toxicity associated
with the range of exposure pathways generally evaluated at Super-
fund and RCRA sites. The HEAST is structured to point the user to
these sources.

We recognize that at any point in time there may be multiple
Agency documents or data bases that present conflicting values or
assessments on a specific chemical. For this reason the following
hierarchy of sources is recommended in evaluating chemical toxicity

for Superfund sites:

1. The Agency's Integrated Risk Information System (IRIS) and
cited references. This data base is updated monthly but
may still have data gaps. Call IRIS USER Support at
513/569-7254 (FTS 684-7254) for further information.

2. The Health Effects Assessment Summary Tables (HEAST) and
cited references. Limited copies of the HEAST are
available for EPA Superfund staff, States Superfund
programs and other Federal agencies working on Superfund
sites and EPA contractors working for the EPA Superfund
program. If you fall into one of these groups you can
call the Toxics Integration Branch (202) 475-9490 to be
put on the mailing list.

EPA's Office of Solid Waste (OSW) requests that their
users (i.e. OSW staff, contractors, State solid waste
programs) call Daniel Cruz of the Office of Solid Waste
at (202) 382-4785 to obtain copies. Regional OSW staff
are reminded that copies of the HEAST are sent to all
Regional libraries.



Users of the HEAST in EPA's Office of Air and
Radiation and state air programs should call Fred Hauchman
of EPA's Office of Air Quality Planning and Standards at
(919) 541-5339.

All others must purchase the document from:
National Technical Information Service (NTIS)
5285 Port Royal Road

Springfield, VA 22161

(703) 487-4650

The NTIS order number to receive all of the quarters for
FY90 is PB-90-921100. The order number to receive the
Fourth Quarter HEAST only is PB-90-921104. There is a
charge to receive this from NTIS.

3. Consultation with EPA staff (ECAO's Chemical Mixtures
Assessment Branch at 513/569-7300; FTS 684-7300).

4. Do not consult either the toxicity tables (Appendix A) in
the Superfund Public Health Evaluation Manual (SPHEM, U.S.
EPA, 1986) or the September 1988 Public Health Risk
Evaluation Data Base (PHRED) as these sources are likely
to contain numerous values that have since become out-of-
date.

Most cited Agency references (e.qg., HEAs, HEEPs, HEEDs, etc.),
are (or will soon be) available through the National Technical
Information Service (NTIS), 5285 Port Royal Road, Springfield, VA
22161 (703/487-4650 or 800/336~ 4700). Carcinogen Assessment Group
(CAG) Profiles cited in Table B are available through RCRA docket
(800/424-9346) .

Questions regarding the contents of the HEAST (e.g., chemicals
not covered, pending RfDs) should be directed to EPA's Environ-

mental Criteria and Assessment Office in Cincinnati, OH at

(513)569-7300.



WHAT'8 NEW IN THE FOURTH QUARTER FY90 HEAST

GENERIC ISSUES:

Following recent guidelines established by the RfD Work Group,
which were reviewed and approved by the Risk Assessment Council in
July, 1990, the term "inhalation reference dose (RfD)" has been
changed to "inhalation reference concentration (RfC)." To reflect
this change in Table A, the column with the heading "Reference
Dose" and with subheadings "Inhalation" and "Oral" has been
replaced by two columns, one with the heading "Inhalation RfC" and
the other with the heading "Oral REfD." Consequently, in the
"Compound" column the notations "RfD," and "RfD" for subchronic and
chronic data, respectively, have been deleted.

When only one entry, in units of mg/mﬂ appears in the
Inhalation RfC column, it was derived using the current EPA Interim
Methods for Development of Inhalation Reference Doses (see the
User's Guide: Chemical Toxicity for further information). This
version of the HEAST, however, also presents inhalation risk
assessments derived in earlier Agency documents that used an older
methodology, which estimated an inhalation reference dose in
mg/kg/day. When this older methodology was used, two entries
appear in the Inhalation RfC column, one in units of mg/kg/day and
the other in units of mg/mﬂ The entry in mg/kg/day was derived by
the older methodology; the entry in mg/m’ was estimated from the
entry in the mg/kg/day column by assuming humans weigh 70 kg and

inhale 20 m%/day. ECAO is in the process of reevaluating RfCs



verified by the Workgroup during next fiscal year.

Recent activity by the RfC/RfD and CRAVE Work Groups has
changed the status (usually from "under review" to "verified" or
from "verified" to "available on IRIS") of several chemicals in
Tables A and B. Each change of status is not detailed in the list
of chemical-specific changes below. RfC/RfD and CRAVE Work Group
status reports dated 09/30/90 were used in this update of Tables
A and B.

In addition, several other minor changes were made to improve
internal consistency and to conserve space in the tables. Most of
these involved changes in the references column or section. These

changes, when unaccompanied by changes in RfC/RfD values are not

detailed in the list below.

CHEMICAL-SPECIFIC CHANGES TO TABLE A: OTHER THAN CARCINOGENICITY

Acetone

The subchronic RfD, which inadvertently had been missing, was
added.

Acrylic acid
A recently verified inhalation RfC was added.

Aldicarb
A recently verified oral RfD was added.

Barium
A recently verified oral RfD was added.

Chromium III and VI

A recently verified inhalation RfC for trivalent and
hexavalent chromium was added.

1,3-Dichlorobenzene ]
This chemical was added to Table A from a 1987 HEA.

1,3-Dichloropropene
A recently verified inhalation RfC was added.



N,N-Dimethyl formamide
A recently verified inhalation RfC was added.

Ethylene glycol monobutyl ether

The inhalation RfC was changed to reflect recent verification.

Hexachlorocyclohexane, delta and epsilon

These chemicals were moved from Table B to Table A because
they are verified EPA weight-of-evidence Group D chemicals

Hydrogen sulfide
Data regarding inhalation exposure and corresponding

references have been updated.

Manganese
Data regarding oral exposure and corresponding references have

been updated. A recently verified inhalation RfC was added.

Methoxychlor
Data regarding the oral RfD have been updated to reflect

recent verification.

4,4'-Methylene-bis-(2-chloroaniline)

This is a new entry to the HEAST from a recently finalized
HEED.

Molybdenum
This is a new entry to the HEAST from a recently finalized

HEED. It should be noted that the National Research Council
considers molybdenum to be an essential trace element and that
the oral RfD of 0.001 mg/kg/day calculated in the HEED falls
at the lower end of the safe and adequate range for intake by
adults. Therefore, an interim RfD of 4E-3 mg/kg/day has been
calculated by the Superfund Health Risk Technology Support
Center (TSC) and this chemical will be scheduled for Workgroup
review in FY91. The interim value derived by the TSC is the
one reported in this HEAST.

Naphthalene
Data regarding oral exposure and corresponding references have

been updated. The oral RfD remains 4E-3 mg/kg/day.

Phosphorus, inorganic compounds
This is a new entry to the HEAST from an Air Quality Planning

and Standards Summary Review Document.

Toluene
Oral data and references have been updated to reflect those

available on IRIS.

1,2,4-Trichlorobenzene

An interim oral RfD which is judged to be a more appropriate
value than the old number was added.
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2,4,6-Trinitrotoluene
This is a new entry to the HEAST from a recently finalized

HEED.

Vinyl acetate
This is a new entry to the HEAST from a recently finalized
HEED.

CHEMICAL-SPECIFIC CHANGES TO TABLE B: CARCINOGENICITY

Bromoform

The footnote was changed to indicate that the classification
and quantitative footnotes are available on IRIS.

1l,4-Dichlorobenzene

The classification was changed to C to correspond to the 1987
National Primary Drinking Water Regulations (Federal Register.
July 8, 1987. 52: 25690-25717). This chemical is currently
under review by the CRAVE Workgroup.

Hexachlorocyclohexane, delta and epsilon

These chemicals were moved from Table B to Table A because
they are verified in EPA weight-of-evidence Group D.

Isophorone
The value of the oral quantitative estimate was corrected to
correspond to the value that is verified and available on
IRIS.

Linuron
This chemical was added to Table B because it is verified an
EPA weight-of-evidence Group ¢ chemical.

4,4'-Methylene-bis-(2-chloroaniline)

This is a new entry to the HEAST from a recently finalized
HEED.

N-Nitrosopyrrolidine
The values of both the oral and inhalation quantitative
estimates were corrected to correspond to the values that are
verified and available on IRIS.

Pentachlorophenol

This chemical and its newly verified values were added to
Table B.

Tetrachloroethylene
An inhalation unit risk that is being considered by the CRAVE

Workgroup has been added.



Trichloroethylene

The old footnote "i" for oral slope factor has been removed
to indicate that this value is expressed in terms of
administered dose.

2,4,6-Trinitrotoluene
This is a new entry to the HEAST from a recently finalized

HEED.

Vinyl Chloride
The recently verified oral unit risk and slope factor and

inhalation unit risk have been added.



USER'S8 GUIDE: CHEMICAL TOXICITY

The Health Effects Assessment Summary Tables A & B summarize
reference concentrations (RfCs) and doses (RfDs) for toxicity from
subchronic and chronic inhalation and oral exposure (Table A) and
slope factors and unit risk values for carcinogenicity based on
lifetime inhalation and oral exposure (Table B). A more complete
discussion of how Superfund develops and considers the toxicity
assessment in hazardous waste sites is presented in Chapter 7 of
Risk Assessment Guidance for Superfund: Human Health Evaluation
Manual Part A. The chemicals included in the tables are the
subjects of final drafts of Health Effects Assessment documents
(HEAs), Health and Environmental Effects Profiles (HEEPs), Health
and Environmental Effects Documents (HEEDs), Health Assessment
Documents (HADs) and Air Quality Criteria Documents (AQCDs). Also
included in the HEAST are chemicals commonly found at RCRA sites
as identified by the Office of Solid Waste Technical Assessment
Branch. The information in HEA Summary Tables A and B is excerpted
from the original documents and is expanded and updated quarterly
to include chemicals addressed in HEAs, HEEDs, HADs and AQCDs that
have been finalized since the last update and to bring existing
values into conformity with more recent EPA assessments, especially
RfC/RfD or CRAVE Work Group verifications. The references listed
for each chemical in the Reference column and References section
represent not only the study or studies that are the basis for the
RfC, RfD, slope factor or unit risk, but also the U.S. EPA

reference that is the source of the Agency analysis or risk
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assessment values and the IRIS citation for values verified by the
RfC/RfD or CRAVE work groups. Verified values are indicated in the
tables by a footnote.
The following documents cited in this section may be obtained
from their respective sources:
From the Center for Environmental Research Information
(513)569-7562.
Risk Assessment Guidance: Volume 1, Human
Health Evaluation Manual, Part A. EPA/540/1-
89/002.

Air Quality Criteria Documents.

From the National Technical Information Service (NTIS)
(703)487-4780.

Interim Methods for Development of Inhalation

Reference Doses. EPA/600/8-88/006F. Order
number PB90-145723. The price is $31.00.

Table A: Subchronic and Chronic Toxicity (other than Carcino-
genicity)

The RfC or RfD is an estimate (with uncertainty spanning
perhaps an order of magnitude) of the daily exposure to the human
population (including sensitive subgroups) that is likely to be
without an appreciable risk of deleterious effects during a portion
of the lifetime, in the case of a subchronic RfC or RfD (designated
"subchronic" in Table A and formerly called AIS), or during the
lifetime, in the case of a chronic RfC or RfD (designated "chronic"
in Table A and formerly called AIC). The RfC and RfD values are
listed in Table A in columns with headings "Inhalation RfC" and
"Oral RfD." The RfC or RfD is derived by dividing the NOAEL (or

LOAEL if a suitable NOAEL is not available) for subchronic or
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chronic exposure by an uncertainty factor (UF) times a modifying
factor (MF):

RfC or RfD = NOAEL or LOAEL
UF x MF

In Table A, the NOAEL or LOAEL that is the basis for the RfC or RfD
value 1is listed under "Exposure." When a NOAEL or LOAEL is
reported in terms of exposure concentration and schedule, the
calculated mg/kg/day dose for oral and inhalation studies assessed
by the older method is given in parentheses. An inhalaed mg/kg/day
dose is not calculated for studies assessed by the newer Interim
Methods. The species in which the NOAEL or LOAEL was determined
and the effect of concern are also described, and the reference for
the study is presented. The effect of concern listed is that
associated with the chemical and not necessarily with the dose
listed. In the "Exposure," "Effect of Concern" and "Reference"
columns, information for the inhalation route is given first,
separated from information for the oral route by a semicolon or
slash.

The uncertainty factor used in calculating the RfC or RfD
reflects scientific judgment regarding the various types of data
used to estimate RfC or RfD values. An uncertainty factor of 10
is usually used to account for variations in human sensitivity when
extrapolating from valid human studies involving subchronic or
long-term exposure of average, healthy subjects. An additional 10-
fold factor is usually used for each of the following extrapola-
tions: from long-term animal studies to the case of humans, from

a LOAEL to a NOAEL, and to expand from subchronic to chronic

-11-



exposure. In order to reflect professional assessment of the
uncertainties of the study and data base not explicitly addressed
by the above uncertainty factors (e.g., completeness of the overall
data base), an additional uncertainty factor or modifying factor
ranging from greater than 0 to less than or equal to 10 is applied.
The default value for this modifying factor is 1.

A subchronic RfC or RfD is usually derived, if not previously
derived in health effects documents that originally addressed the
chemical, for chemicals for which a chronic RfC or RfD is presented
in Table A. The subchronic RfC or RfD is derived in either of two
ways. If an uncertainty factor to expand from subchronic to
chronic exposure was used in the derivation of the chronic RfC or
RfD, the subchronic RfC or RfD is derived from the same benchmark
concentration or dose without application of the uncertainty factor
to expand from subchronic to chronic exposure. If, however, the
chronic RfC or RfD was derived without use of an uncertainty factor
to expand from subchronic to chronic exposure, the chronic RfC or
RfD is adopted as the subchronic RfC or RfD.

Table A lists the uncertainty factor and modifying factor,
multiplied together to form a single factor, under the heading
"Uncertainty Factor." For example, the uncertainty factor of 500
listed for the chronic oral RfD for cyanide reflects an uncertainty
factor of 100 and a modifying factor of 5%; the uncertainty factor
of 100 listed for the subchronic oral RfD for bromomethane reflects
an uncertainty factor of 100 and a modifying factor of 1.

RfC and RfD values are specific for the route of exposure for

which they are listed on Table A. In the few instances where an
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oral RfD has been extrapolated from inhalation data, the extrapola-
tion is indicated by footnoting the value.

The interim methods for the derivation of inhalation RfCs were
adopted by the Agency in 1988. These methods are different from
those used for oral RfDs because of (1) the dynamics of the
respiratory system and its diversity across species, and (2)
differences in the physicochemical properties of contaminants (such
as the size and shape of a particle or whether the contaminant is
an aerosol or a gas). Parameters such as deposition, clearance
mechanisms and the physicochemical properties of the inhaled agent
are considered in the determination of the effective dose delivered
to the target organ. Additional information concerning this
methodology can be found in "Interim Methods for Development of
Inhalation Reference Doses" (U.S. EPA, 1989, EPA/600/8~-88/066F) .
An RfC value calculated using this interim methodology is generally
reported as a concentration in air (mg/m’), although it may be
converted to a corresponding inhaled dose (mg/kg/day) by dividing
by 70 kg (an assumed human body weight) and multiplying by 20
m’/day (an assumed human inhalation rate).

Inhalation RfD values reported in HEAs and early HEEDs that
were finalized prior to the implementation of the interim methods
were calculated using methods similar in concept to those used for
oral RfDs. These values are reported both as a concentration in
air (in mg/m’ for continuous, 24 hours/day exposure) and as a
corresponding inhaled dose (in mg/kg/day) in the column "Inhalation

RfC."
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RfD values for oral exposure are reported as mg/kg/day. An
oral RfD value can be converted to a corresponding concentration
in drinking water, assuming human body weight of 70 kg and water

consumption of 2 ¢/day, as follows:

mg/¢ in water = oral RfD (in mg/kg/day) x 70 kg
2 ¢/day

The RfC or RfD is used as a reference point for gauging the
potential effects of other exposures. Usually, exposures that are
less than the RfD or RfD are not likely to be associated with
health risks. As the frequency of exposures exceeding the RfC or
RfD increases and as the size of the excess increases, the prob-
ability increases that adverse health effects may be observed in
a human population. Nonetheless, a clear distinction that would
categorize all exposures below the RfC or RfD as "acceptable"
(risk-free) and all exposures in excess of the RfC or RfD as
"unacceptable" (causing adverse effects) cannot be made. In
addition, RfC and RfD values, and particularly those with limita-
tions in the quality or quantity of supporting data, are subject
to change as additional information becomes available.

When RfC or RfD values are listed for chemicals that are
carcinogens, the entry under "Effect of Concern" in Table A will
list cancer and will refer to Table B if additional information
concerning carcinogenicity is available in that table. RfC and RfD
values that have been derived for carcinogens are based on

noncancer endpoints only and should not be assumed to be protective

against carcinogenicity.
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Table B: Carcinogenicity

In assessing the carcinogenic potential of a chemical, the
Human Health Assessment Group (HHAG) of the U.S. EPA classifies the
chemical into one of the following groups, according to the weight

of evidence from epidemiological studies and animal studies:

Group A Human Carcinogen (sufficient evidence of carcino-

genicity in humans)

Group B Probable Human Carcinogen (Bl - limited evidence of

carcinogenicity in humans; B2 - sufficient evidence
of carcinogenicity in animals with inadequate or
lack of evidence in humans)

Group C Possible Human Carcinogen (limited evidence of

carcinogenicity in animals and inadequate or lack
of human data)

Group D Not Classifiable as to Human Carcinogenicity

(inadequate or no evidence)

Group E Evidence of Noncarcinogenicity for Humans (no

evidence of carcinogenicity in adequate studies).

These classifications are shown under "EPA Group" on Table B.

Quantitative carcinogenic risk assessments are performed for
chemicals in Groups A and B, and on a case-by-case basis for
chemicals in Group C. Cancer slope factors (formerly called cancer
potency factors in the Superfund Public Health Evaluation Manual)
are estimated through the use of mathematical extrapolation models,
most commonly the linearized multistage model, for estimating the
largest possible linear slope (within the 95% confidence limit) at
low extrapolated doses that is consistent with the data. The slope
factor or risk is characterized as an upper-bound estimate, i.e.,
the true risk to humans, while not identifiable, is not likely to

exceed the upper-bound estimate and in fact may be lower.
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Quantitative carcinogenic estimates listed in Table B include

the following:

slope factor = risk per unit dose = risk per mg/kg/day
route-specific unit risk for inhalation exposure = risk per
concentration unit in air = risk per ug/m’
Unit risk estimates for inhalation and oral exposure can be
calculated by dividing the appropriate slope factor by 70 kg and
multiplying by the inhalation rate (20 m’/day) or the water
consumption rate (2 ¢/day), respectively, for risk associated with
unit concentration in air or water. Hence,
risk per u.g/m3 (air) =
slope factor (risk per mg/kg/day) x _1 x 20 m’/day x 107°(mg/ug)
70 kg
risk per ug/¢ (water) =

slope factor (risk per mg/kg/day) x 1 X 2 £/day x 107 (mg/ug)
70 kg

Quantitative estimates of carcinogenic risk are listed under "Unit
Risk [slope factor]" in Table B. Information on the study and data
set used for estimation of the slope factor is given in the other
columns of Table B. In the "Exposure" and "Reference" columns,
information for the inhalation route is given first, separated from
information for the oral route by a semicolon or slash.
Quantitative carcinogenic estimates are specific for the route
of exposure for which they are listed on Table B. Footnotes are
used in Table B to indicate those instances in which the values for

inhalation or oral exposure are based on extrapolation from another

route of exposure.
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To estimate risk-specific concentrations in air from the unit
risk in air as presented in Table B, the specified level of risk
is divided by the unit risk for air. Hence the air concentration

(in pg/m?) corresponding to an upper-bound increased 1lifetime

cancer risk of 1x10™° is calculated as follows:

pug/m’ in air = 1x10°°
unit risk in (pg/m®)7t

To estimate risk-specific concentrations in drinking water
from the oral slope factor values presented in Table B, the
specified level of risk is multiplied by 70 kg and divided by the
slope factor and by 2 ¢£/day. Hence, the water concentration
corresponding to an upper-bound increased lifetime cancer risk of

1x107° is calculated as follows:

mg/¢ in water = 110" *x 70 kq
slope factor in (mg/kg/day)°1 X 2 ¢/day

-17-



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCIROGENICITY)
Septamber, 1990

Exposure Species Effect of Concern Inhalation REC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral Img/m~ (mg/kg/day)) (mg/ks/day) Inhalation Oral Inhalation/Oral
Acenaphthene
subchronic NA; 175 mg/kg/day by NA mousse NA, hepatotoxicity ND 6E-1 NA 300 U S EPA, 1987/
gavage for 90 days U S EPA, 1987,
1989, 1990
chronic NA;: 175 mg/kg/day by NA mouse NA, hepatotoxicity ND 6E-2J RA 3000 U S EPA, 1987/
gavage for 90 days U S EPA, 1987,
1989, 1990
Acenaphthylene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! US EPA, 1987
Acephate
subchronic NA, 2 ppm in the diet RA rat NA, inhibition of brain RD 4E-3 NA 30 NA/Chevron Chem
for 13 weeks (0 135 AChase Co ., 1987,
mg/kg/day) U S EPA, 1984,
1990
chronic RA. 2 ppm In the diet NA rat NA, inhibition of brain ND LE-38 NA 30 NA/Chevron Chem
for 1) weahks (0 133 AChase Co , 1987;
mg/hg/day) {(also see Table B) U S EPA, 1984,
18989
Acetone
subchsonic BA, 100 ag/hg/day [ 7Y et RA increased liver end [ ]] 1E+0 NA 100 U S EPA, 1988/
for 00 deys by Lidney weight, nephro- U S. EPA, 1986,
sevage tostcity 1988, 1990
chrontc RA, 100 ag/hg/day [ 7Y (S 13 RA, tncreased liver and | 1] 1E-19:1 NA 1000 U S. EPA, 1988/
for 90 deys by kidney weight, nephro- US EPA, 1966,
sevage toxicity 1988, 1990
Acetone cyanohydrin
subchronic 10 1 ppm (35.2 ma/ma) rat rat CNS signa; body weight, 1E-1 (4E-2) 7E-2R 100 500 Blank and Theke,
6 hours/day, 5 days/week thyroid and CNS effects 1884, U S. EPA,
for 14 weeks (4.0 mg/kg/ 1988/Howard and
day); 10.8 mg CR/kg/day Hanzal, 1955;
for 104 weeks from diet US EPA,
treated with HCN 1985a,b, 1988
chronic 10.1 ppm (35.2 na/na) rat rat CNS signs, body weight, 1E-1 (4E-2) 7E-27 100 500 Blank and Thake,

6 hours/day, 5 days/week
for 14 weeks (4 O mg/kg/
day); 10.8 mg CN/kg/day
for 104 weeks from diet
treated with HCR

thyroid and CNS effects

1984; U S, EPA,
1988/Howard and
Hanzal, 1955,
U S EPA,
1985a,b, 1988




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
September, 1980

Exposure Species Effect of Concern Inhalation RfC —_Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral (mg/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Acetonitrile
subchronic 100 ppm (168 m;/ma) mouse mouse elevated relative SE-1 (1E-1) 6E-2 300 300 Coate, 1883,
6 hours/day, 65/92 liver weight; U S EPA, 1987/
days (39 0 mg/kg/gday). elevated relative Coate, 1883,
100 ppm (168 mg/m”) liver weight U S EPA, 1987,
6 hours/day, 65/82 days 1990
(19.3 mg/kg/day)
chronic 100 ppm (168 mg/m®) mouse mouse  decreased RBC counts SE-2 (1E-2)8 6E-3P.7 3000 3000 Coate, 1883,
6 hours/day, 65/92 days and hematocrit and U S EPA, 1887/
(39.0 m;/k;/dgy); 100 hepatic lesions; Coate, 1983,
ppm (168 mg/m”) 6 decreased RBC counts and U S EPA,
hours/day, 65/92 days hematocrit and hepatic 1987, 1880
(19.3 mg/kg/day) lesions
Acetophenone
subchronic 0.007 ms/ma continuously rat rat congestion of cardiac 2E-4 (5E-5) 1E+0 100 300 Imasheva, 1866,
for 70 days (0.0045 vessels and liver dys- U S EPA, 1887/
mg/kg/day); 10,000 ppm trophy, reduced albumin/ Hagan et al ,
diet (8450 ppm, correcting globulin ratio, none 1967; U S EPA,
for volatilization) for obsarved 1980
17 weeks (423 mg/kg/day)
chronic 0.007 m;/m3 continuously rat rat congestion of cardiac 2E-5 (5E-6)9 1E-18 1000 3000 Imasheva, 1866,
for 70 days (0.0045 vessels and liver dys- U S EPA, 1987/
mg/kg/day); 10,000 ppm trophy, reduced albumin/ Hagan et al ,
diet (8450 ppm, correcting globulin ration, nona 1867; U S EPA,
for volatilization) for observed 1890
17 weeks (423 mg/kg/day)
Acrolein
subchronic 0.4 ppm, 6 hours/day, rat NA pulmonary function 1E-3 300 NA  Costa et al ,
5 days/week for 62 days, and lung composi- 1986; Kutzwan,
.7 tion, NA 1881; Kutzman,
ot al , 1885,
U S EPA, 1887/
U.S EPA, 1987
chronic ppm, 6 hours/day, rat NA pulmonary function 1E-4J 3000 NA  Costa et al ,

04
S daya/week for 62 days;
RA

and lung composi-
tion, NA (also see
Table B)

1886, Kutzman,
1881, Kutzman,
ot al , 1885,

US EPA, 1987,
1880/U S’ EPa,
1987




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 1880

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCIROGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral (ng/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Acrylamide
subchronic NA; 0 2 mg/kg/day in the NA rat NA, nerve damage ND 2E-3 NA 100 NA/Burek et al
drinking water for 90 1960, U S EPA,
days 1985, U S EPA,
1990
chronic NA, 0 2 mg/kg/day in the NA rat NA, nerve damage ND 2E-48 NA 1000 NA/Burek et al
drinking water for 80 (also see Table B) 1980, U S EPA,
days 1985, U S EPA,
1990
Acrylic acid
subchronic 0 5 ppm (14 94 ma/ma) mouse rat lesions of the nasal 3E-3 8E-1 100 100 Miller et al
6 hours/day, S daya/wgek mucosa, reduced body 1981; U S EPA,
[LOAEL (HEC)=0.33 mg/m”), weight, altered organ 1990/DePass
83 mg/kg/day in the water welights et al , 1983,
for 3 months U S EPA, 1984,
1980
chronic 0 5 ppm (14 94 ms/ma) mouse rat lesions of the nasal 3E-4J 8E-22 1000 1000 Miller et al ,
6 hours/day, 5 dnyl/\vgnk mucosa, reduced body 1981, U S EPA,
[LOAEL(HEC)=0 33 ag/m”) woight, altered organ 1980/DePass
8) mg/kg/day in the water woights et al , 1883,
for 3 months U S. EPA, 1984,
1880
Adiponitrile DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S. EPA, 1887
Alachlor
subchronic NA, 1 mg/kg/day by NA dog RA, hemolytic anemia, ND 1E-2 NA 100 NA/Monsanto
gavage for 1 year hemosiderosis Company, 1984,
U S EPA, 1984,
U S EPA, 1890
chronic NA; 1 mg/kg/day by NA dog NA, hemolytic anemia, ND 1E-2° NA 100 NA/Monsanto
gavage for 1 year hemosiderosis Company, 1984,
(also see Table B) U S EPA, 1884,
U S EPA, 1980
Aldicarb
subchronic HNA, 1 ppm diet for NA dog NA, plasma cholinesterase ND 7E-5 NA 300 NA/Hazelton
1 year (0 02 mg/kg/day) inhibition Labs America,
Inc , 1988
chronic NA, 1 ppm diet for NA dog NA, plasma cholinesterase ND 7E-53 NA 300 NA/Hazelton
aldicarb sulfoxide in inhibition Labs America,
Inc , 1988

diet for 3-6 months




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: September.

Exposure Species Effect of Concern Inhalation RfC Oral RID Uncertainty Factor Reference
Compound Inhalstion, Oral Inhalation Oral Inhalation, Oral (mg /e” (mg/kg/day)) (mg/kg/day) Inhalation Orsl  Inhalation/Oral
Aldrin
subchronic NA, 0.5 ppm in diet NA rat NA, liver lesions ND 3E-S5 NA 1000 NA/Fitzhugh,
for 2 years (0 025 et al , 1964,
mg/kg/day) US EPA, 1987,
1990
chronic NA; O S ppm in diet NA rat NA, liver lesions ND 3E-52 NA 1000 RA/Fitzhugh
for 2 years (0.025 (also see Table B) ot al , 1964,
mg/kg/day) U S EPA, 1987,
1990
Allidochlor DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1984
Allyl alcohol
subchronic NA; 50 ppm in the NA rat NA, liver and kidney ND 5E-2 NA 100 NA/Carpanini
drinking water for 15 et al , 1978,
weoks (& 8 mg/kg/day) U S EPA, 1985,
1990
chrontc WA S0 ppm in the NA tat NA liver and hidney ND SE-38 NA 1000 NA/Carpanini
diinding weter far 1Y et al , 1978,
woesls (& § ag/dg/dey) US EPA, 1985,
1990
Allyl chlioside () chlosopropens) b
subchsonic occupetional MNA human nA Liver NA ND 2E-) NA 100 NA/ACGIH, 1980,
US EPA, 1983
chronic occupstional, NA human nA liver, WA nD 2E-3b NA 100  NA/ACGIH, 1980;
(also see Table B) U S EPA, 1983
Aluminum DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S EPA, 1987
Aluminum phosphide
subchronic NA; 0 51 mg phosphine/kg NA rat NA, body weight and NA 4E-4 NA 100  NA/Hackenburg
fumigated chow for 2 clinical parameters 1972, U S EPaA,
years (0 25 mg phosphine/ 1990
kg/day) (0.043 mg
aluninum phosphine/kg/day)
chronic NA; 0.51 mg phosphine/kg RA rat NA, body weight and NA 4E-48 NA 100 NA/Hackenburg

funigated chow for 2
years (0 25 mg phosphine/
kg/day) (0 04 mg
sluminum phosphine/kg/day)

clinical parameters

1972, U'S EFA,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update September, 1990

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Orsl Inhalation Oral Inhalation, Oral (mg/m’ (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
Ametryn
subchronic NA, 10 mg/kg/day, 6 NA rat NA, liver ND SE-2 NA 100 NA/Ciba-Geigy,
days/week for 13 weeks 1961, U S EPA,
by gavage 1984, 1990
chronic NA, 10 mg/kg/day, 6 NA rat NA, liver ND 9E-33 NA 1000 NA/Ciba-Geigy.
days/week for 13 weeks 1861, U S EPA,
by gavage 1984, 1990
1-Amino-2-naphthol and
1-Amino-2-naphthol hydrochloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1986
m-Aminophenol
subchronic RA; 1300 ppm in the NA rat NA, thyroid and body ND 7E-1 NA 100 NA/Re et al
diet for 13 waeks (65 welight 1984, U S EPA,
mg/kg/day) 1985
chronic NA; 1300 ppm in the NA rat NA, thyroid and body ND 7E-2 NA 1000 NA/Re et al ,
diet for 13 weeks (65 waight 1984, U S EPA,
mg/kg/day) 1985
o-Aminophenol DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1985
p-Aminophenol DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1985
A-Aminopyridine
subchronic HRA; 3 ppm in diet NA rat NA, increased liver ND 2E-4 NA 1000 U.S EPA, 1989/
for 90 days (0 15 (males) and brain Kohn, 1968, U S
mg/kg/day) wolght (females) EPA, 1980, 1989
chronic NA; 3 ppm in diet NA rat NA, increased liver ND 2E-58 NA 10,000 U.S EPA, 1989/
for 80 days (0.15 (males) and braif Kohn, 1968, U S
mg/kg/day) weight (females) EPA, 1980, 1989
Ammonia 3
subchronic 0 36 mg/m” continuous; human human odor threshold, 0 36°€ 34 mg/t none none Carson et al ,
9934 ma/¢ in drinking taste threshold in drinking 1981; U S EPA,
water water 1987 /Campbell
et al., 1958,
U S. EPA, 19081,
1987; WHO, 1986
chronic 0 36 mg/ln3 continuous; human human odor threshold, 0 36¢-8 34 mg/t none none Carson et al.,
34 mg/¢ in drinking taste threshold in drinking 1981, U S EPA,
water water 1987 /Campbell

et al , 1958,
U S EPA, 1981,
1987, WHO, 1986




HFALTH EFFECTS ASSESSMFNTS SUMMARY TABLE A:

SUBCHRONIC ARD CHRONIC TOXICITY

Update: Septomber, 1990

(OTHER THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Orel RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral [ms/m3 (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
Anthracene
subchronic NA, 1000 mg/kg/day NA mouse NA, No effects ND 3E+0 NA 300 NA/U S EPA,
by gavage for 90 days 1989, 1990
chronic NA, 1000 mg/kg/day RA mouse NA, No effects! ND 3E-14 NA 3000 NA/U S EPA,
by gavage for 90 days 1989, 1990
Antimony
subchronic NA, 5 ppm Sb from NA rat cancer®, reduced ND 4E-4 RA 1000 U S EPA, 1987/
antimony potassium lifespan, altered Schroeder
tartrate in drinking blood chemistries et al., 1970,
water, lifetime US EPA, 1990
(0.35 mg Sb/kg/day)
chronic NA; 5 ppm Sb from NA rat cancer®, reduced ND 4E-48 NA 1000 U S EPA, 1987/
sntimony potassium lifespan, altered Schroeder
tartrate in drinking blood chemistries et al , 1970,
water, lifetime US EPA, 1985,
(0.35 mg Sb/kg/day) 1990
Antimony pentoxide
subchronic NA, 5 ppm Sb from NA rat cancer®, reduced ND sE-af NA 1000 U S EPA, 1587/
antimony potassium lifespan, altered Schroeder
tartrate in drinking blood chemistries et al., 1970,
water, lifetime US EPA, 1990
(0 35 mg Ba/kg/day,
0.46 mg szos kg/day)
chronic NA; S ppm Sb from NA rat cancer®, reduced ND SE-af NA 1000 U S EPA, 1987/
antimony potassium lifespan, altered Schroeder
tartrate in drinking blood chemistries et al., 1970;
water, lifetime US EPA, 1985,
(0.35 mg Sb/kg/day, 1987, 1990
0.46 mg szo,, kg /day)
Antimony potassium
tartrate o t
subchronic NA; S ppm Sb from NA rat cancer®; reduced ND 9E-4 NA 1000 U S EPA, 1987/

antimony potassium
tartrate in drinking
water, lifetime

(0 35 mg Sb/kg/day,

0 93 mg SbK tartrate/
kg/day)

lifespan, altered
blood chemistries

Schroeder
ot al , 1970,
U S. EPA, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September,

1990

SUBCHRONIC AND CHROWNIC TOXICITY (OTHER THAR CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RIC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral {mg/m° (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 5 ppm Sb from NA rat cancer®, reduced ND QE-bt NA 1000 US EPA, 1987/
antimony potassium lifespan, altered Schroeder
tartrate in drinking blood chemistries et al ., 1970,
water, lifetime U S EPA, 1987,
(0 35 mg Sb/kg/day, 1990
0 93 mg SbK tartrate/
kg/day)
Antimony tetroxide
subchronic NA, 5 ppm Sb from anti- NA rat cancer®, reduced ND 4E-of NA 1000 U S EPA, 1987/
mony potassium tartrate lifespan, altered Schroeder
in drinking water, life- blood chemistries et al , 1970,
time (0 35 mg Sb/kg/day, US EPA,
0 44 mg Sby0,/kg/day) 1990
chronic NA, 5 ppm Sb from anti- NA rat cancer®, reduced ND 4E-4T NA 1000 U S EPA, 1987/
mony potassjum tartrate lifespan, altered Schroeder
in drinking water, life- blood chemistries et al , 1970,
time (0 35 ma Sb/kg/day. US EPA, 1985,
0 44 mg SbZO‘/kslday) 1987, 1990
Antimony trioxide
subchronic NA, 5 ppm Sb from NA rat cancer®, reduced ND AE-af NA 1000 U S EPA, 1987/
antimony potassium lifespan, altered Schroedar
tartrate in drinking blood chemistries et al., 1970,
water, lifetime U S EPA, 1990
(0 35 mg Sb/kg/day,
0 42 mg szoslkg/day)
chronic HA; S ppm Sb from NA rat cancer?; raduced RD aE-4T NA 1000 U.S. EPA, 1987/
ant imony potassium lifespan, altered Schroeder
tartrate in drinking blood chemistries et al , 1970;
water, lifetime U S EPA, 1985,
(0 35 mg Sb/kg/day, 1987, 1980
0 42 mg szoalkslday)
Aramite
subchronie NA; 500 ppm in djet NA dog NA; degenerative liver ND 1E-1 NA 100 U S EPA, 1989/
for 52 weeks (12.5 effect Oser and Oser,
mg/kg/day) 1960
chronic NA; 100 ppm in NA rat NA, increased liver ND SE-28 NA 100 U S EPA, 1989/
diet for 104 weeks woight Popper et al

(5 mg/kg/day)

(also see Table B)

1960, Oser and
Oser, 1962




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

SUBCHROHIC AND CERONIC TOXICITY (OTHER THAN CARCIROGENICITY)
September, 1890

Exposure

Species

Effect of Concern

Inhalation RfC

—Oral RED _ Uncertainty Factor Reference
Coapound Inhalation; Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)} (ng/kg/day) Inhalation Oral Inhalation/Oral
Arsenic
subchronic KA, 1 ug/kg/day NA human NA, keratosis and ND 1E-3 NA 1 U S. EPA, 1984/
hyperpigmentation Tseng, 1977
chronic NA, 1 ug/kg/day NA human NA, keratosis and ND 1E-38 NA 1 U S EPA, 1984/
hyperpigmentation Tseng, 1977
(also see Table B)
Atrazine
subchronic NA, 10 ppm in the diet, NA rat NA, decreased body ND SE-3 NA 100 NA/Ciba-Geigy,
2-generation study welght of pups 1987, U.S EPA,
(0.5 mg/kg/day) 1984, 1990
chronic NA; 10 ppm in the diet, NA rat NA, decreoased body ND S5E-32 NA 100 NA/Ciba-Geigy,
2-generation study weight of pups 1987, U S, EPA,
(0.5 mg/kg/day) 1884, 1990
Barium 3 bb
subchronic 1 15 mg BaCOj/m’ rat human fetotoxicity, increased S5E-3 (1E-3) 7E-2 100 3 Tarasenko et
(0 B0 mg Ba/m”) 4 blood pressure al , 1977,
hours/day for 4 montha U S EPA, 1984/
(0 14 mg Ba/kg/day), Wones et al ,
10 mg/¢ Ba in drinking 1880, Brenniman
water (1 5 l/dey) for and Levy, 1984,
10 weoeks US EPA, 1885,
1990
chronic 1 15 mg BaCOj3 o rat human fetotoxicity, increased 5E-4 (lii-lc)"’b 7E-29 1000 3 Tarasenko et
(0 80 mg/Ba/m”) 4 blood pressure al , 1977,
hours/day for & months U 'S EPA, 1984,
(0 14 mg Ba/kg/day), Wones et al ,
10 mg/€ Ba in drinking 1880, Brenniman
water (1.5 ¢/day) for and Levy, 1984,
10 weeks U S EPA, 1985,
1990
Barium cyanide
subchronic NA; 10 ppm barium in NA rat NA, hypertension ND 7E-2 NA 100 NA/Perry et al
drinking water for up 1883, U.S. EPa,
to 16 montha, equivalent 1890
to barium cyanide at
7 mg/kg/day
chronic NA, 10 ppm barium in NA rat NA, hypertension ND 7E-2% NA 100 NA/Perry et al

drinking water for up
to 16 months, equivalent
to barium cyanide at

7 mg/kg/day

1883, U S EPa,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRORIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update September, 1990

Exposure Species Effect. of Concern Inhalat.jon RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Benefin
subchronic NA, 25 mg/kg/day in the NA dog NA, hematological ND 3E-1 NA 100 NA/ELNLL Lilly
diet for 1 year effects Co , 1972,
U S EPA, 1984,
1990
chronic NA, 25 mg/kg/dsy in the NA dog NA, hematological ND 3E-1° NA 100 NA/Eli Lilly
dist for 1 year effects Co . 1972,
U S EPA, 1984,
1980
Benzal chloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1985
Benzaldehyde
subchronic NA, 200 mg/kg/day by RA rat NA, kidney, forestomach ND 1E+0 NA 100 NA/Kluwe st al
gavags 5 days/week for 1983, U S EPA,
13 weeks 1985, 1990
chronte NA, 200 mg/kg/day by NA rot NA, kidney, forestomach ND 1E-1° NA 1000 NA/Kluwe et al
gavage 5 days/week for 1983, U S EPA,
13 weeks 1985, 1990
Benzaldehyde cyanochydrin DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1988
Benzidine
subchronic NA, 160 ppm benzidine NA mouse NA, brain cell and ND 3E-3 NA 1000 U S EPA, 1987/
dihydrochloride in liver cell changes Littlefield
drinking water for et al , 1983,
33 months U S. EPA, 1990
(27.2 mg/kg/dsy)
chronic NA; 160 ppm benzidine NA mouse NA, brain cell and ND 3E-3° NA 1000 U S. EPA, 1987/
dihydrochloride in livar cell changes Littlefield
drinking water for (also see Table B) et al , 1983,
33 months U S. EPA, 1990

(27 2 mg/kg/day)

Benzoic acid

subchronic NA; per capita deily NA human NA; irritstion, malaise ND AE+0 RA 1 U S EPA, 1987/
dietary inteke of FASEB, 1973;
benzoic acid equiva- U.S EPA, 1987
lent to 312 mg/day

chronic NA; por capita daily NA human NA, irritation, malaisel ND &4E+0° NA 1 US EPA, 1987/
dietary intake of FASEB, 1973,
benzoic acid equiva- U S EPA, 1987,
lent to 312 mg/day 1990




BEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENWICITY)
Update: September,

Exposure Specles Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral (m;/m3 (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Benzyl Alcohol
subchronic NA, 200 mg/kg by NA rat NA, decrease in body ND 1E+0 NA 1000 U S. EPA, 1989/
gavage 5 daya/week weight NTP, 1988, U S
for 13 weeks EPA, 1989
(143 mg/kg/day)
chronic NA, 400 mg/kg by NA rat RA, hyperplasia of the ND 3E-1 NA 1000 U S. EPA, 1989/
gavage 5 days/week epithelium of the NTP, 1988, U S
for 103 weeks forestomach EPA, 1989
(286 mg/kg/day)
Beryllium
subchronic NA, 5 ppm in drinking NA rat NA, none observed ND SE-3 RA 100 US EPA, 1987/
water for lifetime Schroeder and
(0 54 mg/kg/day) Mitchener, 1975,
U S EPA, 1990
chronic NA, 5 ppm in drinking NA rat NA, none observed ND SE-38 NA 1600 U S. EPA, 1987/
water for lifetime (also see Table B) Schroeder and
(0 54 mg/kg/day) Mitchener, 1975,
U S EPA, 1990
1,1°-Biphenyl
subchronic NA; 0 1I in the diet NA rat NA, kidney damage ND SE-2 NA 1000 NA/Ambrose
for 700 days (50 mg/kg/ et al , 1960,
day) U S EPA, 1984,
1990
chronic NA; 0.1X in the diet NA rat NA, kidney damapge ND SE-28 NA 1000 NA/Ambrose
for 700 days (50 mg/kg/ et al ., 1960,
day) U S EPA, 1984,
1980
Bis(2-chloroisopropyl) ether
subchronic NA; 400 ppm in diet for NA mouse NA, decrease in hemo- ND AE-2 NA 1000 NA/Mitasumori et
up to 104 weeks globin and possible al , 1979, U S
(35 8 mg/kg/day) erythrocyte destruction EPA, 1990
chronic NA; 400 ppm in diet for NA mouse NA, decrsase in hemo- ND AE-28 NA 1000 NA/Mitsumori et

up to 104 weeks
(35.8 mg/kg/day)

slobin and possible

erythrocyte destruction '

al., 1979, u s
EPA, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 1990

SUBCHRORTC AND CHROWNIC TOXICITY (OTHER THAN CARCIROGERICITY)

Exposure Species Effect of Concern Inhalation RfC Orsl RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral (mg/mJ (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Bis(2-ethylhexyl) phthalate
subchronic NA; 0 04X of diet for NA guinea NA. increased relative ND 2E-2 NA 1000 U S EPA, 1987/
1 year (19 mg/kg/day) pig liver weight Carpenter
et al , 1953,
U S EPA, 1990
chronic NA, O 04X of diet for NA guinea NA, increased relative ND 2E-29 NA 1000 US EPA, 1987/
1 year (19 mg/kg/day) pis liver weight Carpenter
(also see Table B) et al , 1953,
US EPA, 1990
Bisphenol A
subchronic NA; 0-1000 ppm for NA rat NA, reduced body weight ND 6E-1 NA 100 U S EPA, 1988/
18 weeks, 2 generations U S EPA, 1984,
(NOAEL 750 ppm= 1988, 1990
62 mg/kg/day)
chrontic MA, O 1000, 2000 ppm NA ret NA, reduced body weight ND SE-28 NA 1,000 U S EPA, 1988/
tn diet fos 10) weebks NTP, 1982;
(1000 ppw=30 mg/hg/day) US EPA, 1988,
1990
Boron
subchronic @A, 330 ppe in diet [ T3 dog MA testiculear lesions uD 9E-2 NA 100 U S EPA, 1987/
(0 7% ag/bg/dey) (or Weir and Fisher,
2 yeoss 1972, U S EPA,
1887, 1990
chronic BA, 330 ppm in diet [ 7Y dog MA, testicular lestions ND 9E-28 NA 100 U S EPA, 1987/
(6 73 mg/hg/dey) for Weir and Fisher,
2 yeoars 1972; U S EPA,
1987, 1990
Brominated dibenzo-p-dioxins
and dibenzofurans DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US. EPA,
1985a.b, 1986
Bromoacetone DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1986
Bromochlorosthanes DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S. EPA, 1985
Bromodichloromethans
subchronic RA, 25 mg/dey by gavage NA mouse NA, renal cytomegaly ND 2E-2 RA 1000 U S EPA, 1987/

5 days/week for 102
weeks (17 9 mg/kg/day)

NTP, 18986/
U S EPA, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 1990

SUBCHROWIC AND CHROWIC TOXICITY (OYHER THAN CARCIROGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral (mg/m~ (mg/kg/day)]) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 25 mg/day by gavage NA mouse HA, renal cytomegaly ND 2E-2° NA 1000 U S EPA, 1987/
5 days/week for 102 (also see Table B) NTP, 1986,
waeks (17.9 mg/kg/day) U S EPA, 1990
Bromo form
subchronic NA, 25 mg/kg by gavage NA rat NA, liver effects ND 2E-1 NA 100 US EPA, 1989/
5 days/week for 13 weeks NTP, 1988,
(17 9 mg/kg/day) US EPA, 1989,
1990
chronic NA, 25 mg/kg by gavage NA rat NA, liver effects ND 2E-2° NA 1000 U S EPA, 1989/
5 days/week for 13 weeks (also see Table B) NTP, 1988,
(17 9 mg/kg/day) US EPA, 1989,
1990
Bromomethane
subchronic 26.6 ppm (103 m;/ma) rabbit rat neurotoxicity, hyper- 6E-2 1 4E-2 300 100 Russo et al ,
7.5 hours/day, & days/ plasis of forestomach 1984, U S. EPA,
week (os 8 montha (HEC= epithelium 1990/Danse
18 mg/m“), 2 mg/kg et al , 1984,
5 days/week for 13 weeks U S EPA, 1987
(1 4 mg/kg/day)
chronic 26.6 ppm (103 m/ma) rabbit rat neurotoxicity; hyper- 6E-3d 1 4E-23° 3000 1000 Russo et el ,
7.5 hours/day, 4 days/ plasia of {oreatomach 1984, U S EPA,
week !os 8 months (HEC= epithelium 1990/Danse
18 mg/m”); 2 ma/ks et al., 1084,
5 days/week for 13 US EPA, 1986,
weeks (1.4 mg/kg/day) 1987, 1990
4-Bromophenyl phenyl ether DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! U S. EPA, 1986
Bromophos
subchronic NA; 5 mg/kg/day in the NA rat NA, depression of ND SE-2 NA 100 NA/Leuschner
diet for 3 generations plasma and liver et al , 1967,
cholinesterase US EPA, 1986
chronic NA; 5 mg/kg/day in the NA rat NA; depression of ND SE-3 RA 1000 NA/Leuschner
diet for 3 generationsa plasma and liver et al , 1967,
cholinesterease U S. EPA, 1986
(also see Table B)
Bromoxynil
subchronic HNA, 100 ppn in the diet NA rat NA, no adverse effects ND 2E-2 NA 300 NA/Union

for 2 years (5 ma/kg/
day)

Carblde, 1982,
US EPA, 1984,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A

Update. September, 1930

SUBCHRONIC AND CHROWIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral (mg/rn3 (mg/kg/day)) (mg/kg/day) Inhalattion Oral Inhalation/Oral
chronic NA; 100 ppm in the diet NA rat NA, no adverse effects ND 2E-2° NA 300 NA/Union
for 2 years (5 mg/kg/ Carbide, 1982,
day) U S EPA, 1984,
1990
Bromoxynil octanoate
subchronic NA, 100 ppm in the diet NA rat NA, no adverse effects ND 2E-2 NA 300 NA/Union
for 2 years (5 mg/kg/ Carbide, 1982
day) US EPA, 1984,
1990
chronic NA, 100 ppm in the diet NA rat NA, no adverse effects ND 2E-2° NA 300 NA/Union
for 2 years (5 mg/kg/ Carbide, 1982,
day) U S EPA, 1984,
1990
Busan 77 DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 198%
Busan 90 DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1984
1-Butanol (n-Butanol)
Subchronic NA, 123 mg/kg/day by NA rat NA, effects on erythro- ND 1E+0 ND 100 U S EPA, 1989/
gavage for 13 weesks cyte U S EPA, 1986,
1989, 1990
chronic NA, 125 mg/kg/day by NA rat NA, effects on erythro- ND 1E-12 ND 1000 U S EPA, 1989/
gavage for 13 wesks cyte U S EPA, 1986,
19689, 1990
Butylate
subchronic NA, 5 mg/kg/day by NA dog NA, liver effects ND SE-2 NA 100 NA/Stauffer
savage for 12 months Chem Co., 1987,
U S EPA, 1984,
1990
chronic NA, 5 ma/kg/day by NA dog NA, liver effects ND 5E-29 NA 100 NA/Stauffer
gavage for 12 months Chem Co , 1987,
U.S. EPA, 1984
1989, 1990
Butyl benzyl phthalate .
subchronic NA; 0 28X of diet RA rat NA, effects on body ND 2E+0 NA 100 U S EPA, 1987,

for 26 weeks (159
mg/kg/day)

wejight gain, testes,
liver, kidney

1989/NTP, 1885,
U S EPA, 1986,
1987, 1989, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

1990

SUBCHRONIC AND CHROWIC TOXICITY (OTHER THAN CARCIROGENICITY)
Update: September,

Exposure

Species

Effect of Concern

Inhalation RfC

Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral lrng/m3 (mg/kg/day) | (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA; O 28X of diet NA rat NA, effects on body ND 2E-1° NA 1000 U S EPA, 1987,
for 26 weeks (159 weight gain, testes, 1989/NTP, 1985,
mg/kg/day) liver, kidney U S EPA, 1986,
(also see Table B) 1987, 1989, 1990
t-Butylchloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTL U S EPA, 1988/
U S EPA, 1988
Butyrolactons, gamma DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1984/
US EPA, 1984/
Cacodylic acid
subchronic NA; 184 mg/kg cacodylic NA rat NA, none ND 3E-2°¢ NA 300 US EPA, 1989/
acid in diet for 90 days Nees, 1968,
(9 2 mg/kg/day) U S EPA, 1989
chronic NA, 184 mg/kg cacodylic RA rat NA, none ND 3E-238.¢C NA 3000 U S EPA, 1989/
ecid in diet for 90 days Nees, 1968,
(9 2 mg/bg/day) U S. EPA, 1989
Catni s h
subichronic BA  RA na KA cencer NA ND ND NA NA US EPA, 1984/
U S EPA, 1984
chromnic NA BA nA husan cancer (nee Tshle B) (1) 1E-3 (food)d-1 NA 10 U S. EPA, 1984/
tenel damage 3E-4 (water) U S EPA, 1980,
1984, 1990
Celcium cyanide .
subchronic MA, 10 6 ag/bg/day NA rat BA, weight loss, NA AE-2 NA 500 NA/Howard and
fumigeted cysnide in thyroid effects and Hanzal, 1955,
food for 2 years myelin degeneration Philbrick ot
(19 1 mg celcium al , 1979, U s
cyanide/kg/day) EPA, 1990
chronic NA; 10.8 mg/kg/day NA rat NA, weight loss, ND AE-208.0 NA 500 NA/Howard and
fumigated cyanide in thyroid effects and Hanzal, 1855,
food for 2 years myelin degeneration Philbrick et
(19.1 g calcium al , 1979, U.s
cyanide/kg/day) EPA, 1890
Caprolactam
subchronic KA, 0 11 diet B0 days NA rat NA, renal effects ND SE-1 NA 100 U S EPA, 1988/

(50 ma/kg/day)

Powers et al ,
1984, U S EPA,
1988

A-14



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

1990

SUBCHRONIC AND CHRORIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: September,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral (m&/ms (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Qral
chronic NA, 1000 ppm for 3 NA rat NA, reduced body ND SE-12 NA 100 U S EPA, 1988/
generations weight Serota et al |
(50 mg/kg/day) 1984, U S EPA,
1988, 1990
Captafol
subchronic NA, 2 mg/kg/day in NA dog NHA, kidney and bladder ND 2E-3 HA 1000 NA/Ortho-Chevron
capsules for 12 months effacts Chemical Co .,
1985, U S EPA,
1984, 1990
chronic NA, 2 mg/kg/day in NA dog NA, kidney and bladder ND 2E-3° NA 1000 NA/Ortho-Chevron
capsules for 12 months effects Chemical Co ,
(also see Table B) 1985, U S EPA,
1984, 1990
Captan
subchronic NA; 12 5 mg/kg/day in RA rat NA, decreased body weight ND 1E-1 NA 100 NA/Stauffer
the diet (oulti- Chem Co , 1982,
seneration) Chevron Chem
Co ., 1982, U S
EPA, 1984, 1990
chronic NA, 12 5 mg/kg/day in NA rat NA, decreased body weight ND 1E-1°2 NA 100 NA/Stauffer
the diet (multi- (also sea Table B) Chem Co , 1982,
generation) Chevron Chem
Co , 1882, U S
EPA, 1884, 1990
Carbaryl
subchronic NA; 200 ppm in the diet NA rat NA, kidney and liver KD 1E-1 RA 100 NA/Carpenter
for 2 years (9 6 mg/kg/ toxicity et al , 1961,
day) U S EPA, 1984,
1990
chronic NA; 200 ppm in the diet NA rat NA, kidney and liver ND 1E-1° NA 100 NA/Carpenter
for 2 years (9 6 mg/kg/ toxicity et sl , 1961,
day) U S EPA, 1984,
1990
Carbofuran
subchronic HA; 0 S mg/kg/day in NA dog NA, hematological, ND SE-3 NA 100 NA/FMC Corp ,
the diet for 1 year testicular and uterine 1983, U S. EPA,
1984, 1990

effects




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update.

1990

SUBCHRORIC AND CHROWIC TOXICITY (OTHER YHAN CARCIROGENICITY)
SeptLember,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Orsal Inhalation, Oral [ms/mJ (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/QGral
chronic RA, 0.5 mg/kg/day in NA dog NA, hematological, ND SE-3° NA 100 NA/FMC Corp ,
the diet for 1 year testicular and uterine 1983, U S EPA,
effects 1984, 1990
Carbon dasulfide
subchronic NA, 20 ppm (62 3 mg/m°) NA rabbit NA, fetal toxicity, ND 1E-1 NA 100  NA/Hardin et
inhalation 6 hours/day malformation al , 1981, U S
during pregnancy and EPA, 1990
bstore breeding (1.6
m”/day breathing rate
end 0.5 absorption factor
used to calculete dose
of 11 0 mg/kg/day)
chronic NA, 20 ppm (62 3 mg/m’) NA rabbit NA, fetal toxicity; 1E-2J 1E-1b.2 NA 100 U S EPA, 1990/
inhalation 6 hours/day malformation Hardin et al ,
during pregnancy and 1981, U S EPA,
bston breeding (1 6 1990
m”/day breathing rate
and 0 5 absorption factor
used to calculate doss
of 11 0 mg/kg/day)
Carbon tetrachloride
subchronic NA, 1 mg/day, 5 days/ NA rat NA, liver lesions ND JE-3 NA 100 US EPA, 1984/
woek for 12 weeks Bruckner et al
(0 71 mg/kg/day) 1986, U S. EPA,
1990
chronic NA; 1 mg/day, 5 days/ NA rat NA, liver lesions ND 7E-4° NA 1000 U S EPA, 1984/
woek for 12 weeks (also see Table B) Bruckner et al ,
(0.71 mg/kg/day) 1986, U S EPA,
1990
Chloral
subchronic KA; 15 7 mg/kg/day NA mouse NA; hepatotoxicity ND 2E-2 NA 1000 US EPA, 1988/
from drinking water Sanders et al ,
1982, U S EPa,
1988
chronic NA; 15.7 mg/kg/day NA mouse NA; hepatotoxicity ND 2E-38 NA 10,000 U S EPA, 1888/

from drinking water

(also see Table B)

Sanders et al ,
1982, U S EPa,
1988, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

SUBCHRONRIC AND CHRONIC TOXICITY (OTHER THAR CARCINOGENICITY)
Septamber, 1990

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [m;/m3 (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/QOral
Chlordane
subchronic KA, 1 ppm in diet for NA rat NA, liver necrosis ND 6E-5S NA 1000 Us EPA, 1988/
130 weeks (0.045 Velsicol
mg/kg/day) Chemical Corp .
1983, U S EPA,
1990
chronic RA, 1 ppm in diet for NA rat NA, liver necrosis ND8 6E-5° NA 1000 U.S EPA, 1988/
130 weeka (0.045 (also see Table B) Velsicol
mg/kg/day) Chemical Corp
1983, U S EPa,
1990
Chlorine cyanide
subchronic NA; 10 8 mg/kg/day NA rat NA, weight loss, ND SE-2 NA 500 NA/Howard and
fumigated cyanide in thyroid effects and Hanzal, 1955,
food for 2 years myelin degeneration Philbrick et
(25 3 mg chlerine al , 1979, U S
cyanide/kg/day) EPA, 1990
chronic NA, 10 8 mg/kg/day NA rat NA, weight loss, ND SE-29.P NA 500 NA/Howard and
fumigated cyanide in thyroid effects and Hanzal, 1955,
food for 2 years myelin degensration Philbrick et
(25 3 mg chlorine al , 1979, U S
cyanide/kg/day) EPA, 1990
Chloroacetaldehyde DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTY U.S EPA, 1988
Chloroacetic acid
subchronic NA, 30 mg/kg, S days/ NA rat NA, myocarditis ND 2E-2 NA 1000 U S. EPA, 1988/
week for 13 weeks IRDC, 1982,
(21.4 mg/kg/day) US EPA, 1988
chronic NA, 30 mg/kg, S daysa/ RA rat NA, myocarditis RD 2E-3 NA 10,000 U S EPA, 1988/
waek for 13 weeks IRDC, 1982,
(21.4 mg/kg/dsy) U S EPA, 1988
2-Chloroaniline DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1987
3-Chloroaniline DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1987
4-Chloroaniline
(p-Chloroaniline)
subchronic NA, 250 ppm in diet NA rat NA, proliferative ND 4E-) NA 3000 U S EPA, 1987/

for 78 weeks (12.5
mg/kg/day)

lesjons of the spleen

NCI, 1979, U s
EPA, 1990




BEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

SUBCHROWIC ARD CHROWIC TOXICITY (OTHER THAN CARCIROGERICITY)
September, 1990

Exposure Species Effect of Concern Inhalation RfC —Oral RfD __  Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral (mg/m> (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Qral
chronic NA, 250 ppm in diet NA rat NA, proliferative ND 4E-32 NA 3000 U S EPA, 1987/
for 78 weeks (12.5 lesions of the spleen NCI, 1979, U S
mg/kg/day) EPA, 1990
Chlorobenzene
subchronic 75 ppm (345 m;/ms) rat dog liver and kidney 2E-1 (5E-2) 2E-1 1000 100 Dilley, 1977;
7 hours/day, 5 days/ effects, liver and U S EPA, 1989/
waek for 120 days kidney effects Monsanto, 1967,
(53 mg/kg/day); U S EPA, 1985,
27 3 mg/kg/day by 1989, 1990
capsule for 90 days
chronic 75 ppm (345 m;/ma) rat dog liver and kidney 2E-2 (SE-3)8 2E-2° 10,000 1000 Dilley, 1877;
7 hours/day, 5 days/ effects, liver and U S EPA, 1989/
waek for 120 days kidney effects Monsanto, 1967,
(53 mg/kg/day); U S EPA, 1985,
27 3 mg/kg/day by 1989, 1990
capsule for 90 days
Chlorobenzilate
subchronic NA, 5 mg/kg/day in NA rabbit  NA, decreased stool ND 2E-2 NA 300 NA/Ciba-Geigy
starch suspension by quantity, food Corp., 1984s,
gastric intubation for conaumpt fon and U S EPA, 1990
13 days during gestation weight gain,
period hyperirritability
chronic NA, 5 mg/kg/dsy in NA rabbit NA, decreased stool ND 2E-2° NA 300 NA/Ciba-Gelgy
atarch suspension by quantity, food Corp , 1984a,
gastric intubation for consumption and U S EPA, 1990
13 days during gestation weight gain,
period hyperirritability
p-Chlorobenzoic acid
subchronic NA, 0 2T in diet for NA rat NA; none observed ND 2E+0 NA 100 U S EPA, 1987/
5 months (173 3 Kieckebusch
mg/kg/day) et al , 1960,
U S EPA, 1987
chronic NA; 0 2X in diet for RA rat NA; none observed ND 2E-1 NA 1000 U S EPA, 1987/
5 months (173.3 Kieckebusch
mg/kg/day) et al , 1960,
U S EPA, 1987
4-Chlorobenzotrifluoride
subchronic NA, 15 mg/kg/day by NA rat NA, renal tubular ND 2E-1 NA 100 U S EPA, 1988/

gavage daily for 90
days

degeneration

Hooker Chemical
Co ., 1981,
U S EPA, 1988




HFALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update September, 1990

SUBCHRORIC AND CHRORIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 15 ma/kg/day by NA rat NA, renal tubular ND 2E-2 NA 1000 U S EPA, 1988/
gavage daily for 90 degenaration Hooker Chemical
days Co , 1981,
US EPA, 1988
2-Chloro-1,3-butadiens
(Chloroprene)
subchronic 10 ppm, 6 hours/day, rat NA alopecia, retarded 1E-1(4E-2) 2£-2b.q 100 NA  Du Pont, 1985,
s days/wsek for 2 years growth, NA US EPA, 1989,
(36 mg/m”), NA U S EPA, 1989
chronic 10 ppm, 6 hours/day, rat NA alopecia, retarded 1E-1(4E-2) 2e-2P.4q 100 NA  Du Pont, 1985,
5 dayo/wsek for 2 years growth, NA U S. EPA, 1989/
(36 mg/m”), NA U S EPA, 1989
1-Chlorobutane
subchronic NA, 120 mg/kg, 5 days/ NA rat NA, CNS and hemato- ND S9E-1 NA 100 U S EPA, 1988/
week for 13 weeks by poletic effects NTP, 1986;
gavage (86 mg/kg/day) US EPA, 1988
chronic NA, 60 mg/kg, 5 days/ NA rat NA, mortality, CNS and ND 4E-1 NA 100 U S EPA, 1988/
week for 103 weeks by hematologic effects NTP, 1986,
gavage (4) mg/kg/day) U S EPA, 1988
2-Chlarobutane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! U S EPA, 1988/
U S EPA, 1988
Chlorocyclopentadiene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! U S EPA, 1988
Chlorodibromomethane (see Dibromochloromethane)
p-Chloro-m-cresol
subchronic NA, 200 mg/kg/day for NA rat NA, decrease in weight ND 2E+0 NA 100 U S. EPA, 1988/
28 days sain Madsen et al
1986, U S EPA,
1988
chronic NA; NA NA NA NA, NA ND ND NA NA U S EPA, 1988/
U S EPA, 1988
Chloroform
subchronic NA, 15 mg/kg, 6 days/ NA dog NA, liver leaions ND 1E-2 NA 1000 U S EPA, 1988/

week for 7 5 years
(12 9 mg/kg/day)

Heywood et al ,
1979, U S EPA,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

SUBCHRONIC AND CHRONIC TOXICITY (OTHFR THAN CARCINOGENICITY)
Update: September, 1880

Exposure

Species Effect of Concern

Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral [mg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 15 mg/kg, 6 days/ NA dog NA, liver lesions ND8 1E-28 NA 1000 UsS EPA, i988/
week for 7.5 years (also see Table B) Heywood et al ,
(12 9 mg/kg/dsy) 1878, U S EPA,
1990
m-Chloronitrobenzene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1985
Chlorophenol, 3- and 4- DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1987
2-Chlorophenol
subchronic NA; 50 ppm in drinking NA rat NA; reproductive RD SE-3 NA 1000 U S EPA,
water from weaning effects 1987a,b/Exon and
through birth of first Koeller, 1982,
litter (5 mg/kg/day) U S EPA,
1987a.b, 1990a.b
chronic NA, 50 ppm in drinking NA rat NA, reproductive ND SE-38 NA 1000 U S EPA,
water from weaning effocts 1987a,b/Exon and
through birth of first Koeller, 1982,
litter (5 mglkg/day) U.S EPA,
1987a,b, 1990a,b
Chloroprene (see 2-Chloro-1,3-butadiene)
2-Chloropropane
subchronic 250 ppm (803 mg/m’), rat RA liver effects, NA 3E+0 (9E-1) ND 100 NA  Gage, 1870,
6 hours/day, 5 days/ U S EPA, 1987/
woeks for & weeks U S EPA, 1987
(91 4 mg/kg/day), KA
chronic 250 ppm (803 ms/ma). rat NA liver effects, NA 3E-1 (SE-2) ND 1000 NA  Gage, 1870,
6 hours/day, 5 days/ U S EPA, 1987/
weeks for 4 weeks U S EPA, 1987
(91 4 mg/kg/day), NA
3-Chloropropene (see Allyl chloride)
Chlorotoluenes, m- and p- DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1985
o-Chlorotoluene
subchronic NA, 20 mg/kg/day by NA rat NA; decreased body NA 2E-1 NA 100 NA/Gibson
savage for 103 or weight gain et al , 1974,
104 days U S EPA, 1980
chronic NA, 20 mg/kg/day by NA rat NA, decreased body NA 2E-289 NA 1000 NA/Gibson
gavage for 103 or weight gain et al , 1974,
104 days US EPA, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A

Update September,

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure Species _ Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral [mslés(nm/ks/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
Chlorpyrifos
subchronic NA; 0 03 mg/kg/day by NA human NA, decreased plasma ND 3E-3 RA 10 NA/Dow Chemical
capsule for 20 days or cholinesterase Co , 1972, U S
0 1 mg/kg/day for 9 days EPA, 1984, 1990
chronic NA, O 03 mg/kg/day by NA human NA, decreased plasma ND 3E-39 NA 10 NA/Dow Chemical
capsule for 20 days or cholinesterase Co , 1972, U S
0 1 mg/kg/day for 8 days EPA, 1884, 1990
Chlorpyrifos-methyl
subchronic NA, 3-generation study NA rat, NA, reduced fertility ND 1E-2 NA 100 NA/U S EPA,
in rats, 2-year study dog in rats, liver effects 1884
in dogs dogs
chronic NA; 3-generation study NA rat, NA, reduced fertility ND 1E-28 NA 100 NA/U S EPA,
in rats, 2-year study dog in rats, liver effects 1984
in dogs in dogs
Chlosthalonil
subchtonic RA 60 ppm In the diet MA dog NA, kidney lesions ND 1 5E-2 NA 100 NA/Diamond
for 2 yease (1 9 ag/hyg/ Shamrock Chem
day) Co , 1970,
US EPA, 1990
chgonic RA ©0 pgm in the diet [ 7Y dog BA kidney lesiona up 1 SE-2° NA 100 NA/Djamond
fox 2 years (1 3 ag/hg/ (slao see Table B) Shamrock Chem
dey) Co , 1870,
U S EPA, 1990
Chlorthiophos
subchronic MA, 1 6 ppma in the diet NA rat NA, no effect on ND 8E-4 NA 100 NA/Worthing and
for 2 years (0 08 mg/ erthrocyte cholin- Walker, 1983,
kg/day) esterase U S EPA, 1986
chronic NA, 1 6 ppo in the diet NA rat NA; no effect on ND 8E-4 NA 100 NA/Worthing and
for 2 years (0.08 mg/ erthrocyte cholin- Walker, 1983,
kg/day) esterase U S EPA, 1986
Chromium (III)
subchronic LOAEL of 0 002 mg Cr(VI)/m3 human rat nasal mucosa atrophy, 2E-5 1E+1 30 100 Lindberg and

(as chromic agid) LOAEL(HEC)=

0 000714 mg/m”, 5% Cr203in

diet 5 days/week for 90 days

(1400 mg Cr/kg/day)

hepatotoxicity

Hedenstierna,
1983, U S EPA,
1984/1Ivankovic
and Preussman,
1975, U S EPa,
1984




HEALTH EFFECTS ASSESSMENTS SIMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: September, 19880

Exposure Species Effact of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral Ima/m3 (mg/kg/day)]) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic LOAEL 0 002 mg Cr(vl)/m® human rat nasal mucosa atrophy, 2E-69 1E+02 300 1000 Lindberg and
(as chromic ngid) LOAEL (HEC)= hepatotoxicity Hedenstierna,
0.000714 mg/m”, 5% Cr203in 1983, U S EPa,
diet 5 days/week for 600 1984/ Ivankovic

feedings (1468 mg Cr/kg/day)

Chromium (VI)
subchronic LOAEL 0.002 mg Cr(VI)/m® human rat nasal mucosa atrophy, 2E-5 2E-2 30 100
(as chromic agid) LOAEL(HEC)= not defined
0.000714 mg/m”, 25 ppm Cr VI
in drinking water for 1 year
(2 & mg/kg/day)

chronic LOAEL 0 002 mg Cr(VI)/m3 human rat nasal mucosa atrophy, 2E-69 SE-32 oo 500
(as chromic asid) LOAEL (HEC)= not defined
0 000714 mg/m>; 25 ppm Cr VI
in drinking water for 1 year
(2 & mg/kg/day)

Chrysene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (see Table B)
Copper .
subchronic NA, 5.3 mg, single NA human NA, local GI irritation ND 1 3 mg/t NA NA
dose
chronic NA, HA NA human  NA, local GI irritationl ND 13 mgstk NA NA

Copper cyanide
subchronic NA, 5 mg/kg/day by NA rat NA, decreased body ND 5E-2 RA 100
gavage for 80 days and organ weights,
histopathologic
alterations in liver
and kidney

chronic NA; 5 mg/kg/day by NA rat NA, decreased body ND SE-38 NA 1000
gavage for 90 days end organ weights, :
histopathologic
alterations in liver
and kidney

and Preussman,
1975, U S EPA,
1984, 1890

Lindberg and
Hedenstierna,
1983, U S EPa,
1984 /MacKenzie
et al , 1958,
U S EPA, 1984

Lindberg and
Hedenstierna,
1983; U S EPA,
1984 /MacKenzie
et al , 1958,
US EPA, 1984,
1990

U S EPA, 1984

EPA, 1984/
EPA, 1987

cc

[
e vn

EPA, 1984/
EPA, 1887

NA/U S EPa,

1886, 1980

NA/U S EPA,
1986, 1990




HEALTH EFFECTS ASSESSMFNTS SUMMARY TABLE A:

Update

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINROGENICITY)
September,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral (mg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
m-Cresol
subchronic NA, 50 mg/kg/day NA rat NA, reduced body ND SE-1 Na 100 U S EPA, 1984/
for 80 days weight gain, neuro- Microbiological
toxicity Associates,
1986, Toxaicity
Research Labora-
tories, 1987,
U s EPA, 1985,
1980
chronic NA; 50 mg/kg/day NA rat. RA, reduced body ND Sg-28 NA 1000 U S EPA, 1984/
for 90 days weight gain, neuro- Microbiological
toxicity Associates,
(also see Table B) 1986, Toxicaty
Research Labora--
tories, 1987,
U S EPA, 1985,
1990
o-Crasol
subchronic NA, 50 mg/kg/day NA rat NA, reduced body ND SE-1 NA 100 U S EPA, 1984/
for 90 days welght gain, neuro- Microbiological
toxicity Associates,
1986, Toxicity
Research Labora-
tories, 1987,
U S EPA, 1985,
1990
chronic NA, 50 mg/kg/day NA rat NA, reduced body ND SE-28 NA 1000 U S EPA, 1984/
for 80 days woight gain, neuro- Microbiological
toxicity Associates,
(also see Table B) 1986, Toxicity
Research Labora-
tories, 1987,
U S EPA, 1985,
1990
p-Cresol
subchronic NA; 50 mg/kg/day NA rat NA, reduced body ND SE-1 NA 100 U S EPA, 1984/
for 90 days weight gain, neuro- Microbiological
Associates,

toxicity

1986, Toxicity
Research Labora-
tories, 1987,
US EPA, 1985,
1990




HEALTH EFFECTS ASSESSMFNTS SUMMARY TABLE A:

Update: September,

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER YHAR CARCINOGERICITY)

Exposure

Species

Effect of Concern

Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral {mg/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 50 mg/kg/day NA rat NA, reduced body ND SE-28 NA 1000 U S EPA, 1984/
for 80 days weight gain, neuro- Microbiological
toxicity Associates,
(also see Table B) 1986, Toxicity
Research Labora-
tories, 1987,
US EPA, 1985,
1990
Cumene
subchronic 105 1 ppm (517 ms/ma) rat rat CNS involvement, nasal 9E-2 4E-1 1000 300 Monsanto Company
for 6 hra/day, 5 irratation, renal 1986; U S. EPA,
days/wk for 4 weeks, 1987, 1990/
110 mg/kg/day for Wolfe, 1956,
194 days U S EPA, 1990
chronic 105 1 ppm (517 mg/ma) rat rat CNS involvement, nasal 9E-3J 4E-28 10,000 3000 Monsanto Company
for 6 hra/day, S irritation, renal 1986, U S. EPA,
deys/wk for & weeks 1987, 1880/
110 mg/hg fur lys days Wolfe et al ,
1956, U S
EPA, 1987, 1980
Cyanal?2ine
subchtonsc RA 2% ppm in the Jiet nA dug NA  body weight loss ND 2E-3 NA 300 NA/Shell Chem
tos | yeat (v tZ% g 8g. lLismatologic ana Co , 1986,
day i (linical chemist:y U S EPA, 1984,
pat ametess 1880
chronic BA 23 pgm in the diet [ 7Y dog NA, body weight loss, ND 2E-3° NA 300 NA/Shell Chem
for 1 year (0 625 g/hg/ hematologic and Co., 1986,
day) clinical chemistry U S EPA, 1984,
parameters 1990
Cyanide
subchronic NA, 10 8 mg CN/kg/day NA rat NA, weight loss, ND 2E-2 NA 500 U S EPA, 1984/
for 104 weeks from thyroid effects and Howard and
diet treated with HCN myelin degeneration Hanzal, 1955,
US EPA, 1984,
1990a,b
chronic NA; 10 8 mg CN/kg/day NA rat NA, weight loss, ND 2E-2° NA 500 US EPA, 1984/

for 104 weeks from
diet treated with HCN

thyroid effects and
myelin degeneration

Howard and
Hanzal, 1955,
U S EPA, 1984,
1990a,b




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: September, 1980

Exposure Speciaes Effect of Concern Inhalation RfC =~ __ Oral RfD  Uncertainty Factor ___ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral (mg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
Cyanogen NA; 10 8 mg/kg/day NA rat NA, weight loss, ND 4E-2° NA 500 NA/Howard and
subchronic fumigated cyanide in thyroid effects Hanzal, 1855,
food for 2 years myelin degeneration Philbrick et
(21 6 mg Cyanogen/ al , 1979, U S
kg/day) EPA, 1990
chronic NA; 10 8 mg/kg/day NA rat NA, weaght loss, ND 4E-28.1 NA 500 NA/Howard and
fumigated cyanide in thyroid effects Hanzal, 1955,
food for 2 years myelin degeneration Philbrick et
(21 6 mg Cyanogen/ al , 1979, U S
kg/day) EPA, 1990
Cyanogen bromide
subchronic NA; 10.8 mg/kg/day NA rat NA, weight loss, ND 9g-20 NA 500 NA/Howard and
fumigated cyanide in thyroid effects Hanzal, 1955,
food for 2 years myelin degeneration Philbraick et
(4 4 mg Cyanogen al , 1979, U §
bromide/kg/day) EPA, 1990
chronic NA, 10 8 mg/kg/day NA rat NA, weight loss, NA 9g-28.m NA 500 NA/Howard and
funigated cyanide in thyroid effects Hanzal, 1955,
food for 2 years myelin degeneration Philbrick et
(4 4 mg cyanogen al , 1979, U S
bromide/kg/day) EPA, 1980
Cycloate DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTS U S EPA, 1984
Cyclohexanol DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1985
Cyclohexylamine
subchronic¢ NA, 600 ppm cyclohexy- NA rat NA, reduced body weight KD 3E-1 RA 100 U S EPA, 1887/

lamine*HCl in diet
for 80 days (30 mg/kg/
day cyclohexylamine)

Gaunt et al ,
1974, U S EPa,
1987

NA, 600 ppm cyclohexy- NA NA, testicular effects 100 U S EPA, 1987/

lamine«HCl in diet for Gaunt et al ,

2 years (18 mg/kg/day 1976, U S EPA,

cyclohexylamine) 1987, 1990

Cyclopentadiene

250 ppm (676 mg/m>) rat liver and kidney NA  Dow, 1987,

for 135, 7-hour expo- lesions, NA U S EPA, 1987/

sures in 194 days U s EPA, 1987

(87 3 mg/kg/day), NA

NA, NA NA NA, NA NA U S EPA, 1987/
U S EPA, 1987
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 1880

SUBCHRONIC ARD CHROMIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC —Oral RfD __  Uncertainty Factor Reference
Campound Inhalation, Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
Dacthal (DCPA)
subchronic NA, 1000 ppm in the NA rat NA, kidney and adrenal ND 5E-1 NA 100 NA/D{amond
in the diet for 2 waights Shamrock Co ,
yoars (50 mg/kg/day) 1963, U S EPA,
1984, 1890
chronic NA, 1000 ppm in the NA rat NA, kidney and adrenal ND SE-12 NA 100 NA/Di{ amond
in the diet for 2 weights Shamrock Co ,
years (50 mg/kg/day) 1963, U S EPa,
1984, 1990
Dalapon (sodium salt)
subchronic NA, 15 mg/kg/day in the NA rat NA, increased relative ND 3E-2 NA 300 NA/Paynter
diet for 2 years kidney weight et al , 1960,
U S EPA, 1984,
1990
chronic NA, 15 mg/kg/day in the NA rat NA, increased relative ND 3E-22 NA 300 NA/Paynter
diet for 2 years kidney weight et al , 1960,
U S EPA, 1984,
1990
2,4-DB
subchronic NA; 8 mg/kg/day in the NA dog NA, internal hemorrhage, ND 8E-2 NA 100 NA/Rhodia Inc
diet for 90 days mortality 1869, U S EPA,
1984, 1990
chronic NA, 8 mg/kg/day in the NA dog NA, internal hemorrhage, ND 8E-23@ RA 1000 NA/Rhodia Inc ,
diet for 80 days mortality 1969, U.S EPA,
1984, 1990
DDT .
subchronic NA; 1 ppm in diet for NA rat NA, liver lesions ND SE-4 NA 100 U S EPA, 1984/
27 wooks (0.05 mg/kg/day) Laug et al ,
1950, U S EPA,
1990
chronic NA; 1 ppm in diet for RA rat NA, liver lesions ND SE-48 NA 100 US EPA, 1984/
27 weeks (0 05 mg/kg/day) (also see Table B) Laug et al ,
1950, U S EPA,
1988, 1990
Decabromodiphenyl ether
(Decabromodiphenyl oxide)
subchronic NA; 1 0 mg/kg/day in NA rat NA, liver enlargement ND 1E-2 NA 100 U S EPA, 1987/

the diet for 2 years

Kociba et al
1975, Norris
et al , 1973,
1975, U S EPa,
1987, U S EPA,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update. Septamber,

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHFR THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral fmg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 1.0 mg/kg/day in NA rat NA, liver enlargement ND 1E-2° NA 100 U S EPA, 1987/
the diet for 2 years (also see Table B) Kociba et al
1975; Norris et
al . 1973, 1975,
US EPA, 1987,
US EPA, 1990
Diazinon
subchronic NA; 1.0 ppm (0.09 mg/kg/ NA rat NA, inhibition of ND 9E-4 NA 100 NA/Davies and.
day) in the diet for plasma cholinesterase Holub, 1979,
35-42 days activity 1980a.b,
U S EPA, 1984
chronic NA, 1 0 ppm (0.09 mg/kg/ NA rat NA, inhibition of ND 9E-48 NA 100 NA/Davies and
day) in the diet for plasma cholinesterase Holub, 1979,
35-42 days activity 1980a,b,
U.S EPA, 1984
Dibengofuran DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! U S EPA, 1987
1 4 Dibraomcbensene
subchraonic BA, 10 ag/hg/day by A (718 NA, liver weight ND 1E-1 NA 100 U S EPA, 1990/
sevage foz 43 os 90 and liver enizymss Carlson and
deye Tardiff, 1977,
U S EPA, 1984,
1990
chronic BA. 10 sg/hg/dey by [ 7Y rat HA liver weight WD 1E-2° NA 1000 U S. EPA, 1890/
gavage for 43 or 90 and liver enzymes Carlson and
days Tardiff, 1977,
U S EPA, 1984,
1990
Dibromochloromethane
subchronic NA, 30 mg/kg/day by NA rat NA, liver lesions ND 2E-1 NA 100 U S. EPA, 1990/
gavage, 5 days/week for NTP, 1985,
13 weeks (21 mg/kg/day) U S EPA, 1985,
1989, 1990
chronic RA; 30 mg/kg/day by NA rat NA, liver lesions ND 2E-2° NA 1000 U S EPA, 1990/
gavage, 5 days/week for (also see Table B) NTP, 1985,
13 weeks (21 ma/kg/day) U S EPA, 1985,
1989, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRORIC AND CHRONIC TOXICITY (OTHFR THAN CARCINOGENICITY)
Update: September, 1990

Exposure _Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Orsl Inhalation Oral Inhalation, Oral (m;/n;r (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Di-n-butyl phthalate
subchronic NA, 0.251 of diet KA rat NA, mortality ND 1E+0 NA 100 U S EPA, 1987/
for 52 weeks Smith, 1953,
(125 mg/kg/day) U S EPA, 1987
(89 mg/kg/day)
chronic NA; 0 25 of diet NA rat NA, mortalityl ND&8 1E-1% NA 1000 U S EPA, 1987/
for 52 weeks Smith, 1953,
(125 mg/kg/day) U S EPA, 1987
1990
1,2-Dichlorobenzene
subchronic 280 ms/m:’ 7 hours/day, rat rat decreased body weight 2E+0 (4E-1) 9E-1 100 100 Hollingsworth
5 days/week for up to 7 gain, liver effects et al , 1958,
months (44 mg/kg/day), US EPA, 1987/
125 mg/kg/day. 5 days/ NTP, 1985, U S
weosk for 1) weeks EPA, 1987, 1990
chronic 290 nln’ ? houre/day. rat ret decreased body -ongt_ 2E-1 (4E-2) QE-28 1000 1000 Hollingsworth
3 deys/weed for up to ? gein, liver effects et al , 1858,
monthe (46 ag/hg/dey) U S EPA, 1987/
13% agNg/day 3 days/ NTP, 1985, U s
weeh for 1) weebs EPA, 1987, 1980

(09 mg/hg/day)
1 3-Dichlorobensene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTL US EPA, 1987

1.4-Dichlorocbensene
(p-dichlorcbensens)

subchronic 73 ppm (454 O uln)) rat NA liver and kidney 7E-1 ND 100 NA Riley et al ,
3 hours/day, 5 days/week effects, NA 1980/U S EPA,
for 76 weeks; NA 1987
chronic 73 ppm (454.6 m/ms) rat NA liver and kidney 7E-19 ND 100 NA Riley et al ,
5 hours/day, 5 days/week effects (also see 1980, U S. EPA,
for 76 weeks; NA Table B) 1990/U S EPA,
1987
Dichlorobutenes DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (CANCER SEE TABLE B) U S EPA, 1987
Dichlorodifluoromethane_(F-12)
subchronic 4136 ns/na, 8 hours/ guinea dog lung and liver lasions; 2E+40 (SE-1) 9E-1 1000 100 Prendergast
day, 5 deys/week for pis none et al , 1967,
6 waeks (482 3 mg/kg/ U S. EPA, 1887/
day): 80 mg/kg/day Clayton, 1867,
for 90 days U S EPA, 1987




HEALTH EFFPECTS ASSESSMENTS SUMMARY TABLE A:

1990

SUBCHRONIC AND CHROMIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: September,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral lmslmj (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic 4136 ms/ma, 8 hours/ guinea rat lung and liver lesions, 2E-1 (5E-2) 2E-1° 10,000 100 Prendergast
day, 5 days/week for pig depressed body weight et al , 1967,
6 weeks (482 3 mg/kg/ gain U S EPA, 1987/
day); 15 mg/kg/day Sherman, 1974,
for 2 years U S EPA, 1982,
1987, 1990
1,1-Dichlorocethane
subchronic 500 ppm (2025 mg/m:’) cat rat kidney damage, none SEt0 (1E+0) 1E40 100 100 Hofmann et al-
6 hours/day, 5 days/week 1971, U S EPA,
for 13 weeks (138 mg/kg/ 1984 /Hofmann
day),; 500 ppm (2025 et al , 1971,
mg/m%) 6 hours/day, US EPA, 1983
5 days/week for 13 weeks 1984
chronic 500 ppm (2025 ma/m3) cat rat kidney damage, none SE-1 (1E-1)8 1E-18 1000 1000 Hofmann et al
6 hours/day, 5 days/week (also see Table B) 1971, U S EPA,
for 13 weeks (138 mg/kg/ 1984 /Hofmann
day): 500 ppm (2025 et al , 1971,
ms/m3) 6 hours/day, US EPA, 1963,
5 daya/week for 13 weoeks 1984
( mg/kg/day)
1,1-Dichloroethylene
subchronic NA, 50 ppm in drinking NA rat NA, liver leslons ND 9E-3 HA 1000 U S. EPA, 1988/
water for 2 years Quast et sl ,
(9 mg/kg/day) 1983, U S EPA,
1988, 1990
chronic NA; 50 ppm in drinking NA rat NA, liver lesions ND8 9E-32 NA 1000 U S. EPA, 1988/
water for 2 yearsa (also see Table B) Quast et al ,
(9 mg/kg/day) 1983, U S EPA,
1988, 1990
1,2-¢-Dichlorosthylene
subchronic NA; gavage for 80 days NA rat NA, decreased hemato- ND 1E-1 NA 300 U S. EPA, 1984/
(32 mg/kg/day) crit and hemoglobin McCauley ot al
nd, US EPA,
1984, 1980
chronic NA; gavage for 80 days NA rat NA; decreased hmtt- ND 1E-29 NA 3000 U S EPA, 1984/

(32 mg/ka/day)

crit and hemoglobin

McCauley ot al
nd, US EPA,
1984, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 1990

SUBCHRONIC AND CHRONIC TOXIC

ITY (OTHER THAN CARCIROGENICITY)

Exposure Specjes Effect of Concern Inhalation R{C Oral RfD 95525&51531_555525 Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral (ms/m3 (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
1,2-t-Dichloroethylene
subchronic NA; 0 1 mg/C in HA mous e NA, increased serum ND 2E-1 NA 100 US EPA, 1984/
drinking water for 90 alkaline phosphatase Barnes ot al ,
days (17 mg/kg/day) 1985, U S EPA,
19390
chronic NA; 0 1 mg/C in NA mouse NA. increased serum ND 2E-2% NA 1000 US EPA, 1984/
drinking water for 90 alkaline phosphatase Barnes et al ,
days (17 mg/kg/day) 1985, U S EPA,
1990
2,4-Dichlorophenol
subchronic NA, 3 ppm in drinking NA rat NA, immune function ND JE-3 NA 100 U S EPA, 1987/
water for 2 generations Exon and Koller,
(0 3 ma/kg/day) 1885, U S EPA,
1987, 1990
chronic NA, 3 ppm in drinking NA rat RA, immune function ND 3E-3° NA 100 U S EPA, 1987/
water for 2 generations Exon and Koller,
(0 3 mg/kg/day) 1985, U S EPA,
1986, 1987, 1990
Dichlorophenol, 2,3-, 2,5-, DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S. EPA, 1987
2,69-, 3,4~ and 3,5-
2,4-Dichlorophenoxy
acetic acid (2,4-D)
subchronic HNA, 1.0 mg/kg/day in NA rat NA, hematologlc ND 1E-2 RA 100 NA/Dow Chemical
diet for 91 days hepatic and renal Co., 1983, U S
toxicity EPA, 1990
chronic NA; 1.0 mg/kg/day in NA rat NA, hematologic KD 1E-2% NA 100  NA/Dow Chemical
diet for 91 days hepatic and renal Co , 1983, U s
toxicity EPA, 1890
Dichloroprop DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTS U S EPA, 1984
Dichloropropanes (1,1-, 1,2-, 1,3-, 2,2-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (also see Table B) U S EPA, 1985
1,3-Dichloropropene (Telone sl)
subchronic 5 ppm (21 mg/m’) 6 hours/ mice rat hypertrophy, hyper- 2E-2 JE-3 30 1000 Lomax et al

day, S5 days/week for
2 years lgOAEL(HEC)'

0 69 mg/m”), 3 mg/kg/day
in the diet for 80 days
90 days

plasia in nasal mucosa;
increased organ weight

1989, U S EPa,
1990/Dow
Chemical Co ,
1973, U S EPA
1989, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITYY)
Update. September,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral Im;/rn:’ (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic 5 ppm (21 m/na) 6 hours/ mice rat hypertrophy, hyper- 2E-29 3E-48 30 10,000 Lomax et al ,
day, 5 days/week for plasia in nasal mucosa, 1989, U S EPA
2 years (gOAEL(HBC)- increased organ weights 1990/Dow
0.69 mg/m”}, 3 mg/kg/day (also see Table B) Chemical Co ,
in the diet for 80 days 1973, U S EPA
1989, 1980
Dicyclopentadiene
subchronic 1 ppm (5 & ma/ma). rat rat kidney dysfunction, 2E-]) (BE-4) JE-1 1000 100 Dodd et al ,
6 hours/day, 5 days/ none 1982, U.S EPA,
week for 90 days (0.61 1987/Litton
mg/kg/day), 690 ppm in Bionetics, 1980,
diet for 3 generstions U S EPA, 1987
(32 mg/kg/day for males)
chronic 1 ppm (5 & mg/m), rat rat kidney dysfunction, 2E-& (6E-5) 3E-2 10,000 1000 Dodd et al ,
6 hours/day, 5 days/ none 1982,U S. EPA,
week for 90 days (0 61 1987/Litton
mg/kg/day), 690 ppm in Bionetics, 1980,
diet for ) generations U S EPA, 1987
(32 mg/kg/dsy for males)
Dieldrin
subchronic NA, 0 1 ppm in diet for NA rat NA, liver lesions ND SE-5 NA 100 U S EPA, 1987/
2 years (0 005 mg/kg/day) Walker ot al ,
1969, U S EPA,
18990
chronic NA, 0.1 ppm in diet for NA rat NA, liver lesions ND SE-5° NA 100 U S EPA, 1987/
2 yoars (0 005 mg/kg/day) (Cancer see Table B) Walker ot al ,
1969, U S EPA,
1990
N,N-Diethylaniline DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1987
Diethylene glycol
monoethyl ether
subchronic NA: diet provided 500 NA rat NA, impaired renal ND SE+0 NA 100 U S EPA, 1984/
mg/kg/day for 90 days function, increased Hall et al ,
tostes weight 1966, U S EPA,
1984
chronic NA, 0 21 in drinking NA rat NA, kidney histo- ND 2E+0 NA 100 US EPA, 1984/

water (200 mg/kg/day)
for 2 years

pathology

Smyth et al ,
1964, U S EPA,
1984




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
September, 1990

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalstion Oral Inhalation, Oral (mg/m3 (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Diethylformamide
subchronic NA; 546 ug/day (1.56 NA rat NA, no effect ND 1 IE-1} NA 100 NA/Argus et al
mg/kg/day) in diet x 1965, U S EPA,
5 days/week for 73 weeks 1986
chronic NA, 546 ug/day (1 56 NA rat NA, no effect ND 1 1E-1 NA 100 NA/Argus et al
mg/kg/day) in diet x 1965, U S EPA,
S days/week for 73 weeks 1986
1,2-Diethylhydrazine DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1984
Diethyl-p-nitrophenyl
phosphate (paraoxon) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1989
Diethyl phthalate
subchronic HNA; 1X in diet for NA rat NA, reduced terminal ND 8E+0 NA 100 U S EPA, 1987/
16 weeks (750 mg/kg/day) body weight Brown et al ,
1878; U S EPA,
1987
chronic NA, 1T in diet for NA rat NA; reduced terminal ND 8E-1° NA 1000 US EPA, 1937/
16 weeks (750 mg/kg/day) body weight Brown et al ,
1978, U sS. EPA,
1987, 1890
Dimethoate
subchronic NA; 1 ppm (0.05 mg/kg/ NA rat NA; brain cholinesterase ND 2E-4 NA 300 NA/American
day) in diet for 2 years inhibition Cyanimid Co , -
1986, U S. EPA,
1990
chronic NA; 1 ppm (0 05 mg/kg/ NA rat NA, brain cholinesterase ND 2E-49 NA 300 NA/American
day) in diet for 2 years inhibition Cyanimid Co ,
1986, U S EPA,
1990
N,R-Dimethylaniline
subchronic NA; 31 25 mg/kg/day by RA rat NA, splenomegaly and ND 2E-2 NA 1000 NA/Abdo et al
savage x 5/7 days for splenic hemosiderosis 1984, U S, EPA,
13 weeks . 1990
chronic NA; 31.25 ma/kg/day by NA rat NA; splenomegaly and ND 2E-3° NA 10,000 NA/Abdo et al ,

gavage x 5/7 days for
13 weeks

splenic hemosiderosis

1984, U S EPaA,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A-

Update:

1990

SUBCHRONIC AND CHRORIC TOXICITY (OTHER THAN CARCINOGENICITY)
September,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [mg/m° (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
N, N-Dimethylformamide
subchronic occuput&onnl exposure fo human mouse liver effects, JE-2 1E+0 300 100 Cirla et al ,
22 mg/m” (HEC=7.9 mg/m”); increased liver weight 1984, Caten
540 ppm (96 mg/kg/dsy) et al , 1984,
in diet for 119 days U S EPA, 1990/
Becci et al ,
1983, U S EPA,
1986
chronic occupat.sonal exposure Lo human mouse liver effects; 3E-2J 1E-1 300 1000 Cirla et al ,
22 mg/m” (HEC=7 9 mg/m”), increased liver weight 1984, Caten
540 ppm (96 mg/kg/day) et al , 1984,
in diet for 118 days U S EPA, 1990/
Becci et al ,
1983, U S EPA,
1986
Dimethylphencls (2,3-, 2,5-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1986
2,4-Dimethylphenol
subchronic NA, 50 mg/kg/day by NA mouse NA, neurological signs ND 2E-1 NA 300 NA/American
gavage for 90 days end hematological Biogenics, 1989,
changes U S EPA, 1990
chronic NA, 50 mg/kg/day by NA mouse NA, neurological signs ND 2g-2J NA 3000 NA/American
gavage for 90 days and hematological Biogenics, 1989,
changes U S EPA, 1890
2,6-Dimethylphenol
subchronic NA; 0 6 mg/kg/day for NA rat NA; effects on blood ND 6E-3 NA 100 U S EPA, 1987/
8 montha pressure, weight gain Veldre and
and histological appear- Janes, 1979,
ance of several organs U S EPA, 1987,
1990
chronic NA, 0 6 mg/kg/day for NA rat NA, effects on blood ND 6E-4® NA 1000 U S EPA, 1987/
8 months pressure, weight gain Veldre and
and histological appear- Janes, 1979,
ance of several organs U S EPA, 1987,
1990
3, 4-Dimethylphenol
subchronic NA; 1 4 mg/kg/day NA rat NA, reduced growth, ND 1E-2 NA 100 U S EPA, 1937/
for 8 months internal lesions Veldre and
Janes, 1879,
U S EPA, 1987,
1990




HEALTS EFFECTS ASSESSMENTS SUMMARY TABLE A:

1980

SUBCHRONIC AND CHRONIC TOXICITY (OTHER YHBAN CARCIROGENICITY)
Update: September,

Exposure

Species Effect of Concern Inhalation RIC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [u-ng/m5 (mg/kg/day)]) (mg/kg/day) Inhalation Oral Inhalation/Ora}
chronic NA, 1 & mg/kg/day NA rat NA, reduced growth, ND 1E-32 NA 1000 U S EPA, 1987,
for 8 months internal lesions Veldrs and
Janes, 1979,
U S EPA, 1987
1990
Dimethyl phthalate
subchronic NA; 1000 mg/kg/day NA rat NA, minor effect on ND 1E+0 NA 100 NA/Lehman, 195
in diet for 2 years srowth, some nephri- U S EPA, 1987
tic involvement
chronie NA; 1000 mg/kg/day NA rat NA; minor effect on ND 1E+08 NA 100 NA/Lehman, 195°
in diet for 2 years growth, some nephri- U S EPA, 198/
tic involvement
Dimethyl terephthalate
subchronic NA, 2500 ppm NA rat NA, chronic kidney ND 1E-1 NA 1000 NA/NCI, 1979,
(125 mg/kg/day) in inflammation U.S5 EPA, 1990
diet for 103 weeks
chronic NA, 2500 ppm NA rat NA, chronic kidney ND 1E-1° NA 1000 NA/KRCI, 1979,
(125 mg/kg/day) in inflammation U S. EPA, 1990
diet for 103 weeks
N,N-Dimethylurea DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA. 1984
m-Dinitrobenzene
subchronic NA; 3 ppm (D 40 mg/kg/ NA rat NA, increased splenic ND 1E-) NA 300 NA/Cody et al
day) in drinking water weight 1881, U S EPa
for 16 weeks 1990
chronic NA; 3 ppm (0 40 mg/kg/ NA rat RA; lnireased splenic ND 1E-4° NA 3000 NA/Cody et al
day) in drinking water weight 1981, U S EPA
for 16 weeks 1990
Dinitrobenzenes (o-, p-)
subchronic HNA; 3 ppm (0 40 mg/kg/ NA rat NA; increased splenic ND 4E-3 NA 100 NA/Cody et al
day) in drinking water weight 1981, U.S EPA
for 16 weeks 1985
chronic NA; 3 ppm (0 40 mg/ka/ NA rat NA, increased splenic ND AE-4 NA 1000 NA/Cody et al

day) in drinking water

for 16 weeks

2,6-Dinitro-p-cresol

4.6-Dinitro-o-cresol

woight

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTY

1881, U S EPA
1985

U S EPA, 1884

U S EPA, 1986




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A-

Update: September, 1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral (mg/m° (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
2,4-Dinitrophenol
subchronic NA, 2 mg/kg/day, thera- NA human NA, cataract ND 2E-3 NA 1000 NA/Hormer, 1942,
peutic use U S EPA, 1984,
1990
chronic NA, 2 mg/kg/day, thera- NA human NA, cataract ND 2E-3° NA 1000 NA/Horner, 1942,
peutic use U S EPA, 1984,
1990
Dinitrophenols (2,3-, 2,5-; 2,6-, 3.5-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1984
Dinitrotoluenes (2,3-; 2.4-; 2,5-, 2 6-; 3,4-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (Cancer see Table B) US EPA, 1986
Di-n-octyl phthalate
subchronic NA; 175 mg/kg/day in NA rat NA, elevated kidney ND 2E-2 NA 1000 NA/Piekacz,
diet for 7-12 months and liver weights, 1971, U S EPA,
increased SGOT and 1987
SGPT
chronic NA, 175 mg/kg/day in NA rat NA, elevsted kidney ND 2E-28 NA 1000 NA/Piekacz,
diet for 7-12 monthe and liver weights, 1971, U S EPA,
increased SGOT and 1987
SGPT
Dinoseb
subchronic NA, 1 mg/kg/day in diet NA rat NA, decreased fetal ND 1g-3bb NA 1000  NA/Uniroyal and
in 3-generation study welight Caedar Chemical
Cos , 1981,
US EPA, 1990
chronie WA, 1 mg/kg/day in diet NA rat NA, detrenaed fetal ND 1E-38.bb NA 1000 NA/Uniroyal and
in 3-generation study welight Cedar Chemical
Cos , 1981,
U S EPA, 1990
N,N-Diphenylamine
subchronic HNA 0 0170 (2 5 mg/kg/ NA dog NA, decreased body ND 2 SE-2 NA 100 U S EPA, 1985/
day) in diet for 2 years weight gain and Thomas et al ,
increased liver and 1967, U S EPA,
kidney weights 1990
chronic NA. 0 0170 (2.5 mg/kg/ NA dog NA, decreased body ND 2 SE-2° NA 100 U S EPA, 1985/

day) in diet for 2 years

Direct Lightfast Blue

weight gain and
increased liver and
kidney weights

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

Thomas et al ,
1967, U S EPA,
1990

U S EPA, 1987




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
September, 1990

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral (mg/m° (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Disulfoton
subchronic NA; 0 8 ppm in diet for NA rat NA, cholinesterase ND 4E-5 NA 1000 U S EPA, 1990a/
2 years (0 04 mg/kg/day) inhibition, optic Mobay chemical,
nerve degeneration 1985, U S EPA,
1990a,b
chronic NA; 0 8 ppm in diet for NA rat NA, cholinesterase ND 4E-5° NA 1000 U S EPA, 1990a/
2 years (0 04 mg/kg/day) inhibition, optic Mobay chemical,
nerve degeneration 1985, U S EPA,
1990a,b
Endosulfan
subchronic NA; 3 ppm in dist in NA rat NA, mild kidney lesions ND 2E-4 NA 1000 U S EPA, 19872/
2-generation reproduc- Huntington
tive study Research Center,
(0 15 mg/kg/day) 1984, U S. EPA,
1987
chronic NA, 3 ppm in diet in NA rat NA, mild kidney lesions ND SE-52 NA 3000 U S EPA, 1987/
2-generation reproduc- Huntington
tive study Research Center,
(0 15 mg/kg/day) 1984, U S EPA,
1987, 1990
Endothall
subchronic NA, 100 ppm disodium NA dog NA, stomach effect ND 2E-2 NA 100 U S EPA, 1989/
endothall in the diet Keller, 1965,
for 2 years (2 mg Pennwalt Agchem,
endothall ion/kg/day) nd, US EPA,
1989, 1990
chronic RA; 100 ppm disodium NA dog NA, stomach effect ND 2E-2° NA 100 US EPA, 1989/
endothall in the diet Keller, 1865,
for 2 years (2 mg Pennwalt Agchem,
endothall ion/kg/day) nd, US EPA,
1989, 1990
Endrin
subchronic NA; 1 ppm in diet for NA dog NA, increased relative ND SE-4 NA 100 U S EPA, 1987/

18 months
(0.045 mg/kg/day)

organ weights

Treon et al .,
1955, U S EPa,
1985, 1987,
1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 1990

SUBCHROWIC ARD CHROWIC TOXICITY (OTHER YHAN CARCIROGENICITY)

Exposure Species Effect of Concern Inhalation R{C Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral [mg/ma (mg/kg/day)]) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA: 1 ppo in diet for NA dog NA, convulsiogs and ND IE-42 NA 100 US EPA, 1987/
>2 yeaars liver lesions CBI, US EPA,
(0 025 mg/kg/day) 1985, 1987,
1990
Epichlorohydrin
subchronic 5 ppm, 6 hours/day, mouse rat nasal turbinate injury, 3E-3 2E-2 100 100 Quast et al
5 days/week for 87-88 kidney damage 1979, U S EPA,
days (HEC=0.25 mg/m"), 1990/Laskin -
10 ppm (37 8 mg/m”), et al , 1980,
6 houra/day, 5 days/week U S EPA, 1990
for 1316 weeks
chronic 5 ppm, 6 hours/day, mouse rat nasal turbinate injury, 3E-4J ZE-Ja'b 1000 1000 Quast et al ,
S daya/weesk for 87-§8 kidney damage 1979, U S EPA,
days (HEC=0 25 mg/m”), (also see Table B) 1990/Laskin
10 ppm (7 8 mg/m”), et al , 1980,
6 hours/dey 3 days/wesh U S EPA, 1990
for 1)8 weehs
EPTC (eeoe B3-Ethyl dipsopylihiocerbamete)
Cthoprop DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S. EPA, 1984
2-Lthosyethenol
subchzonic 10 ppm (37 mg/m’) rat cat fetotonicity 2€ 1 (7E-2)PP SE- 1bb 100 100 Doe, 1984,
6 houge/dey on deys 6-13 fetotomicity U S. EPA, 1984/
of gestetion (8 & mg/ky/ Stenger et al
dey), 30 pl (46 O ag/hg/ 1971, U S EPA,
dey) on days 1-2% of 1984
gestation
chronic 100 ppm (369 ma/ma) rat rat altered hemotology, 2E-1 (5E-2) 4E-1 1000 1000 Barbee ot al ,
6 houra/day, 5 days/ reduced body weight 1984, U S EPA,
week for 13 weeks 1984 /Melnick,
(49.9 mg/kg/day) 1984, U S EPA,
500 mg/kg 5 days/week 1985
for 103 weeks (357
og/kg/day)
2-Ethoxyethanol acetate
subchronic NA; 30 ppm (30.1 mg/kg) NA rat NA, decreased ND 3E-1b,bb NA 100 NA/Union
% 6 hours/day on gesta- ossification Carbtde, 1984,
US EPA, 1985

tional day 6-18




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 1990

SUBCHRONIC ARD CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure

Species

Effect of Concern Inhalation RfC

—Oral RfD _  Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)) (mg/kg/day) Inhalstion Oral Inhalation/Oral
chronic FA; S0 ppm (30 1 ms/ks) NA rat NA, decreased ND 3g-1b.bb NA 100 NA/Union
x 6 hours/day on gesta- ossification Carbide, 1984
tional day 6-18 US EPA, 1985
2-Ethoxyethanol esters DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1985
2-ethoxyethanol acrylate,
2-ethoxyethyl methacrylate,
2-ethoxyethanol phosphated,
2-ethoxyethyl dodecanocate)
Ethyl acetate
subchronic NA; 900 mg/kg/day by NA rat NA, mortality, body ND QE+0 NA 100 NA/U S EPA,
gavage for 90 days weight loss 1986a,b, 1390
chronic NA, 900 mg/kg/day by NA rat NA, mortality, body ND 9g-18 NA 1000 NA/U S EPA,
gavage for 90 days weight loss 19686a,b, 1990
n-Ethylantiline DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1986
Ethylbensene
subchsonic RA 138 ag/dg 3 RA ret NA hepetotosicity ND 1E+D NA 100 U S EPA, 1984/
days/weeh for 182 and nephrotorxicity Wolf et al ,
deys (07 | ag/hg/dey) 1956, U S EPA,
1984, 1986, 1990
chronic BA. 136 mg/bg 9 na rat NA hepstotoxzicity ND 1E-1° NA 1000 U S EPA, 1984/
deye/weeh for 182 and nephrotozicity Wolf et al ,
daye (987 ) ag/kg/dey) 1956, U S EPA,
1984, 1986, 1999
Ethyl chloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1987
S-Ethyl dipropylthiocarbamate
(EPTC)
subchronic KA, 50 ppm in diet for NA rat NA, degenerative ND 2 5E-2 NA 100 NA/PPG Indus-
2 generations (2 5 mg/ cardiomyopathy tries, 1986,
kg/day) U S EPA, 1984,
1990
chronic NA;: 50 ppm in diet for NA rat NA, degenerative ND 2.5E-2° NA 100 NA/PPG Indus-
2 generations (2 5 mg/ cardiomyopathy tries, 1986,

kg/day)

U S EPA, 1984,
1990




HFALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHFR THAN CARCINOGENICITY)
September,

6 hours/day, S days/
waek for 13 weeks
(HEC=22 mg/m3); NA

NA

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral lmalmj (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Qral
Ethylene cyanohydrin
subchronic NA, 30 mg/kg/day in NA rat NA, decreased heart ND JE-1 NA 100 U S EPA, 1988/
drinking water for and brain weights Sauerhoff
90 days et al , 1976,
U S EPA, 1988
chronic NA; 30 mg/kg/day in NA rat NA, decreased heart ND 3E-1 NA 100 U S EPA, 1988/
drinking water for and brain weights Sauerhoff
80 days et al , 1976,
US EPA, 1988
Ethylenediamine
subchronic 59 ppm (145 m;/ma) rat rat death, kidney and 1E¢0 (3E-1) 2E-1 100 100 Pozzani and
7 hours/dsy, 5 days/week liver lesions, liver Carpenter, 1954,
for 30 days (25 8 mg/kg/ and hematologic U S EPA, 1988/
day), 3-month dietary changes Yang et al ,
study with 50 mg/kg/day 1983, U S EPA,
ethylenediamine dihydro- 1988
chloride (22 6 mg
ethylenediamine/kg/day)
chronic HA; 3-month dietary NA rat NA, liver and hemato- ND 2E-2 NA 1000 US EPA, 1988/
study with 50 mg/kg/day logic changes Yang et al ,
ethylenediamine dihydro- 1983, U S EPA,
chloride (22.6 mg 1988
ethylenediamine/kg/day)
Ethylena glycol
subchronic HNA; 200 mg/kg/day in NA rat NA; fetotoxicity ND 2E+0bP NA 100 U S EPA, 1987/
developmental toxicity Maronpot
et al , 188);
U S EPA, 1987
chronic NA; 200 ma/kg/day in NA rat NA; mortality, liver ND 2E+0° NA 100 U S EPA, 1987/
2-year dietary study and kidney effects DePass et al ,
1986a, U S EPA,
1987, 1990
Ethylene glycol
monobutyl ether
subchronic 25 ppm (121 Iu/ma) rat NA altered hematology; 2E-1 ND 100 NA  Dodd et al ,

1983, U S EPA,
1990/U S EPA,
1984




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure

Species

Effect of Concern

Inhalation RfC

Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral lmg/m3 (mg/kg/day)} (mg/kg/day) Inhalation Oral Inhalation/Oral
chronie 25 ppm (121 mg/ma) rat NA altered hematology, 2E-2J ND 1000 NA Dodd st al |,
6 hours/day, 5 days/ NA 1983, U S EPA,
week for 1) weeks 1990/U0 S EPA,
(HEC=22 mg/m7), NA 1990
Ethylene thiourea DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT® U S EPA, 1984
(also see Table B)
Ethyl ether
subchronic NA, 500 mg/kg/day for NA rat NA, liver effects ND SE+0 NA 100 US EPA, 1987/
90 days American
Biogenics Corp ,
1986, U S EPA,
1987
chronic NA; 500 mg/kg/day for NA rat NA, liver effects ND sg-1d NA 1000 US EPA, 18987/
80 days American
Biogenics Corp ,
1986, U S EPA,
1987, 1990
Ethyl methacrylate
subchronic NA, 65 ppm (7 5 mg/kg/ NA rat NA, Increased kidney ND 9E-2 NA 100 NA/Borzelleca
day) methyl methacrylate weight et al , 1964,
x 114 5/100 13 (molec- U S EPA, 1986
ular weight ratio) in
drinking water for 2
years
chronic NA, 65 ppm (7 S mg/kg/ NA rat NA, increased kidney ND 9E-28 NA 100 NA/Borzelleca
day) methyl methacrylate weight ot al , 1964,
x 114.5/100 13 (molec- U'S EPA, 1986
ular weight ratio) in
drinking water for 2
years
Ethyl toluene (o-, p-, m~) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1984
4-Ethyl-o-xylene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1984
Fluoranthene
subchronic NA, 125 mg/kg/day by NA mouse NA, nephropathy, liver ND AE-1 RA 300 NA/U S EPA,
savage for 90 days weight changes, hematolog- 1988
ical cheanges
chronic NA, 1235 mg/kg/day by NA mouse NA, nephropathy, liver ND 4E-24 NA 3ooo NA/U S EPA,
gavage for 90 days weight changis, hematolog- 1988, 1990

1cal changes




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A-

1990

SURCHRONIC ARD CHROWIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: September,

Exposure — Species Effect of Concern Inhalation RfC __Oral RED __ Uncertainty Factor Reference
Compound Inhalation, Oreal Inhalation Oral Inhalation, Oral [mg/m (mg/kg/day) Inhalation Oral Inhalation/Oral
Fluorene
subchronic NA, 125 mg/kg/day by RA mouse NA, hematological changes ND 4E-1 NA 300 NA/U S EPA,
gavage for 13 weeks {(decreased RBC) 1989
chronic NA, 125 mag/kg/day by NA mouse NA, hemar.ologxctl changes ND sE-2J NA 3000 NA/U S EPA,
gavage for 13 weeks (decreased RBC) 1989, 1990
Fluorides
subchronic NA; 0.06 mg fluoride/kg/ NA human NA dental fluorosis ND 6E-2 NA 1 U S EPA, 1989/
day in drinking water at higher levels Hodge, 1950,
U S EPA, 1989,
1990
chronic NA, O 06 mg fluoride/kg/ NA human NA dental fluorosis ND 6E-22 NA 1 U S EPA, 1989/
day in drinking water at higher levels Hodge, 1950,
U S EPA, 1089,
1990
Fluridone ’
subchronic NA, 200 ppm In the diet NA rat NA, kidney and testes ND 8E-2 NA 100 NA/E1f Lilly and
for 2 years (8 mg/kg/ Co , 1980,
day) U S EPA, 1984
1990
chronic NA, 200 ppm in the diet KA rat NA, kidney and testes ND 8E-2° NA 100 NA/E1i Lilly and
for 2 years (8 mg/kg/ Co , 1980,
day) U S EPA, 1984
1990
Folpet
subchronic NA; 10 mg/kg/day in NA dog NA, body weight gain, ND 1E-1 NA 100 NA/Chevron
capsules for 1 year blood chemistry Chemical Corp ,
1986, U S EPA,
1984, 1990
chronic KA, 10 mg/kg/day in NA dog NA, body weight gain, ND 1E-19 RA 100 NA/Chevron
capsules for 1 year blood chemistry Chemical Corp ,
(also see Table B) 1986, U S EPA,
) 1984, 1990
Formaldehyde cyanohydrin DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1988




HEALTH PFFECTS ASSESSMENTS SUMMARY TABLE A-

Update:

1990

SUBCHRONIC AND CHROWNIC TOXICITY (OTHER THAN CARCINOGERNICITY)
Septecber,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Roference
Compound Inhalstion, Oral Inhalation Oral Inhalation, Oral (ma/m3 (mg/kg/day)] (mg/kg/day) Inhalation Orcal Inhalation/Oral
Formic acid
subchronic NA, 0 21 in drinking NA rat NA, decreased growth ND 2E+0 NA 100 NA/Malorny,
water (200 mg/kg/day), 1969, U S EPA,
several generation study 1990a,b
chronic NA; 0 21 in drinking NA rat NA, decreased growth ND 2E+0° NA 100 NA/Malorny,
water (200 mg/kg/day), 1969, U S EPA,
several generation study 1990a,b
Furan
subchronic NA, 2 mg/kg, 5 days/weck NA mouse NA, hepatic lesions ND 1E-2 NA 100 U S EPA, 1987/
for 13 weeka (1.4 SRI. 1982;
mg/kg/day) U S EPA, 1987
chronic NA, 2 mg/kg, 5 daya/week NA mouse NA, hepatic lesions ND 1E-3° NA 1000 U S EPA, 1987/
for 13 weeks (1 & SRI, 1982, U S
mg/kg/day) EPA, 1987, 1990
Furfural
subchronic 20 ppm (77 ms/ma), 6 hamster rat olfactory degeneration, 5E-1 (1E-1) JE-2 100 300 Feron et al ,
hours/day, 5 days/week hepatotoxicity 1979, U.S EPA,
for 13 weeks (13 mg/kg/ 1988/SRI, 1981,
day), 11 mg/kg, S days/ U S EPA, 1980
week for 13 weoks
(7.9 mg/kg/day)
chronic 20 ppm (77 ma/od), 6 hemster rat olfactory degeneration; SE-2 (1E-2) 3g-38 1000 3000 Feron et al ,
hours/day, 5 days week hepatotoxicity 1979, U S EPA,
for 13 weeks (13 mg/kg/ 1988/SRI, 1981,
day); 11 mg/kg, 5 days/ US EPA, 1990
week for 13 weeks
(7.9 mg/kg/day)
Glycidaldehyde
subchronic 10 ppm (28 mg/ma), 4 rat rat decreased body weight 1E-2 &E-3 300 300 Hine et al.,
hours/day, 5 days/week and kidney effects, 1961, U S EPA,
for 12 weeks (HEC, 3.5 decreased body weight 19689/Hine ot
mg/m”), 1.1 mg/kg/day and kidney effects al , 1961, U S
EPA, 1989, 1990
chronic 10 ppm (29 mg/na), 4 rat rat decreased body weight 1E-3 AE-42 3000 3000 Bine et al

hours/day, 5 days/week
for 12 weeks (HEC, 3.5
mg/m”); 1.1 mg/kg/day

and kidney effects,
decreased body weight
and kidney effects
(also see Table B)

1961, U S EPA,
1989/Rine ot

al , 1961, U S
EPA, 1989, 1990

t-42



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September,

1930

SUBCHRORIC AND CHROWIC TOXICITY (OTHER THAN CARCINOGENWICITY)

Expoaure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral {mg/m” (mg/kg/day)} (mg/kg/day) Inhalation Oral Inhalation/Oral
Heptachlor
subchronic NA; 3 ppm in diet for NA rat NA, increased liver ND SE-& NA 300 U S EPA, 1987/
2 years (0.15 mg/kg/day) weight Velaicol
Chemical, 1955,
U S EPA, 1990
chronic NA: J ppm in diet for NA rat NA, increased liver ND SE-48 NA 300 US EPA, 1987/
2 years (0 15 mg/kg/day) welight Velsicol
(also see Table B) Chemical, 1955,
U S EPA, 1990
n-Heptane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1989
Hexabromobenzene
subchronic NA, 40 ppm in the diet NA rat NA, induced carboxyl- ND 2E-2 NA 100 NA/Mendoza
for 12 weeksa esterase activity ot al 1977,
(2 mg/kg/day) U S EPA, 1984,
. 1890
chronic NA, 40 ppm in the diet NA rat NA, induced carboxyl- ND 2E-3° NA 1000 NA/Mendoza
for 12 weeks esterase activity et al , 1977,
(2 mg/kg/day) a US EPA, 198a,
1990
Hexachlorobenzene
subchronic NA, 1.6 ppm in diet for NA rat NA, liver and hemato- ND 8E-4& NA 100 U S EPA, 1984/
130 weeks (0 08 mg/kp/ logic effects Arnold et al ,
day) 1985, U S. EPA,
1990
chronic NA; 1.6 ppm in diet for NA rat NA, liver and hemato- ND BE-4° NA 100 U S EPA, 1984/
130 woeks (0 08 mg/kg/ logic effects Arnold et al ,
day) (also see Table B) 1985, U S EPA,
1980
Hexachlorobutadiene
subchronic NA, 2-year dietary NA rat NA, kidney toxicity ND 2E-3 RA 100 U.S EPA, 1984/
study (0.2 mg/kg/day) Kociba et al ,
1977, U S EPA,
1990
chronic NA, 2-year dieotary NA rat NA; kidney toxicity ND 2E-3° NA 100 U S EPA, 1984/

study (0.2 mg/kg/day)

(Cancer. see Table B)

Kociba et al ,
1977, U S EPA,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAR CARCINOGENICITY)
Update: September, 1990

Exposure Species Effect of Concern Inhalation RIC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhslation, Oral [m;/m3 (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Hexachlorocyclohexane,
delta and epailon DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! US EPA, 1987
Hexachlorocyclohexane,
gamma (Lindane)
subchronic NA, 4 ppm in diet for NA rat RA, liver and kidney ND 3E-3 NA 100 U S EPA, 1984/
12 weeks (0.3] mg/kg/ toxicity Zoecon Corp.,
day) 1983, U.S EPA,
1990
chronic NA; & ppm in diet for NA rat NA, liver and kidney ND 3E-42 NA 1000 U S EPA, 1984/
12 weeks (0 33 ma/kg toxicity Zoecon Corp.,
day) (Cancer see Tahle B) 1983, U S EPA,
1990
Hexachlorocyclopentadiene
subchronic 0 15 ppm (1 67 mg/ma) rat rat respiratory tract 7E-6 (2E-4) 7E-2 100 100 Battelle
6 hours/day, 5 dasys/ leuonsl forestomach Northwest
waek for 13 weeaks (0 2 lesions Laboratories,
mg/kg/day), 10 mg/ks, 1984, U S EPA,
5 days/week for 13 1984/SRI, 1981,
woeks (7 | mg/kg/day) Abdo et al ,
1984, U.S. EPA,
1890
chronic 0 15 ppm (1 67 m/ms) rat rat respiratory tract 7E-5 (2E-5) 7E-23° 1,000 1,000 Battelle
6 hours/day, 5 days/ lesions, forestomach Northwest
week for 13 weeks (0 2 lesions Laboratories,
mg/kg/day), 10 mg/kg, 1884, U S EPA,
5 days/week for 13 18984/SRI, 1981,
woeka (7 1 ma/kg/day) Abdo et al ,
1984, U S EPA,
1990
Hexachloroethane
subchronic NA; 16-weak dietary NA rat NA, kidney degeneration ND 1E-2 NA 100 U S EPA, 1987/
study (1 mg/kg/day) Gorzinski et

al., 1985, U S
EPA, 1989, 1890

chronie RA; 16-week dietary NA rat NA, kidney degenerstion ND 1E-39 RA 1000 U S EPA, 1987/
astudy (1 mg/kg/day) (also see Table B) Gorzinski et

al , 1985, U S

EPA, 1989, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:
Update:

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
September, 1990

Exposure —_Species Effect of Concern Inhalation RfC __Oral RfD  Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral (mg/m” (mg/kg/day)]) (mg/kg/day) Inhalation Oral Inhalation/Oral
Hexachlorophene
subchronic NA, 30 ppm in the diet NA dog NA, nervous system ND 3E-3 NA 300 NA/Nationwide
for 13 weeks (0.75 mg/ effects Chem Corp ,
kg/day) 1974, U S EPA,
1886, 1990
chronic NA; 30 ppm in the diet NA dog NA, nervous system ND 3E-42 NA 3000 NA/Nationwide
for 13 weeks (0.75 mg/ effects Chem Corp .
kg/day) 1974, U S EPA,
1986, 1880
Hexamethylenediamine DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1985
N-Hexane
subchronic 73 ms/ma‘l'HA for 1-12 human rat neurotoxicity, 2E-1 6E-1 300 1000 Sanagi et al ,
years (occupational), neuropathy or 1980; U S EPA,
570 mg/kg/day testicular atrophy 1990/Krasavage
et al , 1880,
US EPA, 1989
chronic 73 ma,/ma'l'HA for 1-12 human rat neurotoxicity, 2E-18 6E-2 300 10,000 Sanagi et al ,
years (occupational), neuropathy or 1980, U S EPA,
570 mag/kg/day testicular atrophy 1990/Krasavage
et al , 1980,
US EPA, 1989
2-Hexanone DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1980
Hydrogen sulfide
subchronic 30 ppm (42 ma/m3) mice pig inflammation of nasal 8E-3 3E-2 100 100 CIIT, 1983,
6 hours/day, 5 days/week mucosa, GI disturbance U S EPA, 1990b/
for 90 days, 3 1 mg/kg/day Watterau et al ,
in dried greens for 1964, 1965, U S
105 days EPA, 1990a,b
chronic 30 ppm (42 ms/m3) mice pig inflamnation of nasal 9E-4J 3E-38 1000 1000 CIIT, 1983,
6 hours/day, 5 days/week mucosa, GI disturbance U S EPA, 1990b/
for 90 days: 3.1 mg/kg/day Watterau et al ,
in dried greens for 1964, 1965, U S
105 days EPA, 1690a,b
p-Hydroquinone
subchronic NA, 300 mg/day for 3-5 NA human NA, hematological ND 4E-1 NA 10 U S EPA, 1987/
months (4 29 mg/kg/day) effects Carlson and
Brewer, 1953,
U S EPA, 1987




BEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 1990

SUBCHRORIC AND CHRONIC TOXICITY (OTHER THAN CARCIROGERICITY)

Exposure Species Effect of Concern Inhalation RIC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral lmg/gm.j (mg/kg/day}]) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 300 mg/day for 3-S NA human NA, hematological NDB8 4E-2 NA 100 U S EPA, 1987/
months (4.29 mg/kg/day) effects Carlson and
Brewer, 1953,
U S EPA, 1987
Iron DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1984
Isobutyl alcohol
suchronic NA, 316 mg/kg/day in the NA rat NA, hypoactivity and ND 3E+0 NA 100 NA/U S EPA,
diet for 13 weeks ataxia 1986a,b, 1990
chronic NA; 316 mg/kg/day in the NA rat NA, hypoactivity and ND 3E-1° NA 1000 NA/U S. EPA,
dist for 13 weeks ataxia 1986a,b, 1990
Isophorone
subchronic NA; 90-day oral NA dog NA, kidney lesions ND 2E+0 NA 100 US EPA, 1987/
(capsules) study Rohm and Haas,
(150 mg/kg/day) 1972, NTP, 1986,
. US EPA, 1990
chronic NA, 90-day oral NA dog NA, kidney lesions ND 2E-1° NA 1000 U.S EPA, 19887/
(cepsules) study (Cancer see Table B) Rohm and Hass,
(150 mg/kg/day) 1972, NTP, 1986,
U S EPA, 1990
Isopropalin
subchronle NA, 250 ppm In the diet NA rat NA, hematological effects, ND 1 SE-1 NA 100 NA/EL{ Lilly
for 90 days (15 mg/kg/ altered organ weights Co , 1985,
day) U S EPA, 188s,
1990
chronic NA, 250 ppm in the diet NA rat NA, hematological effects, ND 1 SE-28 RA 1000 NA/ELL Lilly
for 80 days (15 ma/kg/ altered organ weights Co , 1985,
day) US EPA, 1984,
1990
Lactonitrile DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S. EPA, 1988
Lead
subchronic RA; RA RA NA RA, NA NDP ND NA NA U S EPA, 1984,
1986/U S EPA,
1984, 1986
chronic NA; KA RA NA CNS effects, CNS effects NDP ND4 NA NA U.S EPA, 1984,

(also see Table B)

1986/U S EPA,
1984, 1986




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September,

1990

SUBCHRONTIC AND CHROWIC TOXICITY (OTHFR THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)]} (mg/kg/day) Inhalation Oral Inhalation/Oral
Lead alkyls: tetrabutyl,
tetraethyl, tetramethyl,
tetrapropyl, triethyl,
trimethyl, tripropyl,
trimethylethyl,
dimethylethyl,
methyltriethyl
subchronic NA, 0.00017 mg/kg/day NA rat NA; liver and neuronal ND 1E-6 NA 1000 NA/Schepers,
by gavage for 20 weeks damage 1964, U S EPA,
1965, 1990
chronic NA; 0 00017 mg/kg/day NA rat NA, liver and neuronal ND 1E-78.% NA 10,000 NA/Schepers,
by gavage for 20 weeks damage 1964, U S EPA,
1985, 1990
Lindane (ses Hexachlorocyclohexane, gamma)
Linuron
subchrontc MRA, 2% ppgm in the diet NA dog NA. hematological ND 2E-3 NA 300 NA/Du Pont de
for 2 yeass (0 02% @g/ Nemours and Co ,
bg/dey) 1962, U S EPA,
1984, 1990
chronic RA. 29 ppm In the diet nA dog KA hematological ND 2E-3° NA 300 NA/Du Pont de
for 1 years (0 029 mg/ (also see Table B) Nemours and Co ,
Lg/dsy) 1962, U S EPA,
1984, 1990
Malathion
subchrontc BA, 168 mg/dey in cep- NA human NA, hematological ND 2E-2 NA 10 NA/Moeller and
sules for A7 days Rider, 1962,
(0 23 mg/kg/day) U S EPA, 1984,
1890
chronic NA, 16 mg/day in cap- NA human NA, hematological ND88B 2E-28 NA 10 NA/Moeller and
sules for A7 days Rider, 1962,
(0 23 mg/kg/day) U S EPA, 1984,
1980
Maleic enhydride
subchronic NA; 10 mg/kg/day in the NA rat NA; kidney lesions ND 1E-1 NA 100 NA/Jessup

diet for 2 years

et al , 1982,

Preache, 1983;
U S EPA, 1886,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

1990

SUBCHRONIC AND CHROWIC TOXICITY (OTHER YHAN CARCINOGENICITY)
Updste: September,

Exposure

Species

Effect of Concern

Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Orsl [mg/m> (mg/kg/day)) (mg/kg/day) Inhalation Oral  Inhalation/Oral
chronic NA, 10 mg/kg/day in the NA rat NA, kidney lesions ND 1E-1° NA 100 NA/Jessup
diet for 2 years et al , 1982,
Preache, 1983,
U S EPA, 1986,
1990
Maleic hydrazide
subchronic NA, 1X in diet for NA rat NA, altered kidney ND 5E-1 NA 1000 US EPA, 1989/
28 months (500 mg/kg/ function Van der Haijden
day) et al , 1981,
U S EPA, 1989,
1990
chronic NA, 1X in diet for NA rat NA, altered kidney RD SE-18 NA 1000 U S EPA, 1989/
28 months (500 mg/kg/ function Van der Haijden
day) et al , 1981,
US EPA, 1989,
1990
Melononitrile
subchronic 8A O 2% mg/bhg/dey by BA Tet NA liver and spleen ND 2E-4& NA 1000 NA/Panov at al
sevege & days/week [or 1972, U S EPA,
120 daye 1986
chroni¢c BA, O 29 ag/hg/day by [ 7Y ret MA, liver and spleen ND 2E-59 NA 1000 NA/Panov et al
sovage € deys/wees (o1 1972, U.S EPA,
120 deys 1986
Mancosed
subchronic %A, 30 ppm in the diet NA rat NA, goitrogenic ND 3E-2 NA 100 NA/U S EPA,
for 80 weeoks (2 9 mg/kg effects 1984
day)
chronic RA; 50 ppm in the diet NA rat NA, goitrogenic ND 3E-2 NA 100 NA/U S EPA,
for 90 wesks (2 9 mg/kg effects 1984
day)
Maneb
subchronic NA; 300 ppo in diet for NA monk ey NA, increased thyroid ND SE-2 NA 100 NA/Rohm and

6 months (5 mg/kg/day)

weight

Haas Co , 1977,
Maneb Data Task
Force, 1886,
US EPA, 1984,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A.

Update: Septexber, 1980

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAR CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Coapound Inhalation; Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 300 ppm in diet for NA monkey NA, increased thyroid ND 5E-29 NA 100 NA/Rohm and
6 months (5 mg/kg/day) weight Haas Co , 1877,
Maneb Data Task
Force, 1986,
U S. EPA, 1984,
1990
Manganese
subchronic 0 97 mg/rn3 occupatjonal human human respiratory symptoms and 4E-4 1E-1 800 1 Roels et al
LOAELBE =0 34 mg/m”’; psychomotor disturbances, 1987, U S EPA,
0 03- .?6 mg Mn/kg/day no effect 1984a,b/NRC,
chronic dietary intake 1989, Schroeder
et al , 1866,
U S EPA,
1984a,b, 1990,
WHO, 1973
chronic 0.97 ma/m3 occupatjonal human human respiratory symptoms and 4E-of 1E-1° 900 1 Roels et al ,
LOAEL. =0 34 mg/m”, psychomotgr disturbances, 1887, U S EPA,
0 03-8EEB mg Mn/kg/day no effect 1984/NRC, 1989,
chronic dietary intake Schroeder
et al , 1966,
U S EPA,
1984a,b, 1990,
WHO, 1973
MCPA (see 2-Methyl-4-chlorophenoxyacetic acid)
MCPB (see 4-(2-Methyl-4-chlorophenoxy)butyric acid)
MCPP (see 2-(2-Methyl-4-chlorophenoxy)propionic acid)
Mephosfolan
subchronic NA, 1.25 ppm in the diet NA rat NA, liver and kidney ND 9E-4 NA 100 NA/U S EPA,
for 17 weeks (0.09 mg/ weights, reduced 1984
kg/day) plasma, RBC and
brain cholinesterase
activities
chronic RA, 1 25 ppm in the diet NA rat NA, liver and kidney ND 9E-5 NA 1000 NA/U S EPA,
1984

for 17 weeks (0 08 mg/
kg/day)

weights, reduced
plasma, RBC and
brain cholinesterase
activities




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRORIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: September, 1990

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral lmg/m3 (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Mercury, inorganic
subchronic 0.009 mg/ma, several human rat neurotoxicity, kidney JE-4 3E-4 30 1000 Fawoer et al ,
occupational studies, effects 1983, Piikiva
several oral and

and Tolonen,
parenteral studies in 1989, Piikivi

the Brown Norway rat and Hanninen,

1989, Piikivi,
1989, U S EPA,
1984, 1990/
Druet et al ,
1978, Bernaudin
et al , 1981,
Andres, 1984;

U S EPA, 1987

chronic 0 009 mg/ma. ssveral human rat neurotoIlclty. kidney 3E-49 IE-&d 30 1000 Fawer ot al ,
occupational studies; effects 1983, Piikivi
several oral and and Tolonen,
parentersl studies in 1989, Piikivi
the Brown Norway rst and Hanninen,

1989; Piikivi,
1989, U S EPA,
1984, 1990/
Druet et al ,
1978, Bernaudin
et al , 1981,
Andres, 1984,

U S EPA, 1987

1990
Merphoa
subchronic NA; 0 1 mg/kg/day in NA hen NA, ataxia, delayed ND 3E-4 NA 300 NA/Abou-Donia
capaules for 3 months neurotoxicity et al., 1980,
US EPA, 198s,
1990
chronic NA; 0.1 mg/kg/day in NA hen NA, ataxia, delayed ND 3E-S5° NA 3000 NA/Abou-Donia
capsules for 3 months neurotoxicity et al., 1980,
U 5. EPA, 1984,
1990
Merphos oxide
subchronic NA; 0 1 mg/kg/day in KA hen NA, ataxia, delayed ND 3E-4 HA 300 NA/Abou-Dontia
capsuleas for 3 months neurotoxicity et al , 197g,
US EPA, 1984,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: September,

Compound

Exposure

Species

Effect of Concern

Inhalation RIC

Inhalation, Oral

Inhalation Oral

Inhalation, Oral

(mg/m> (ma/ke/dsy))

Reference
Inhalation/Oral

chronic

NA, 0 1 mg/kg/day in

capsules for 3 wonths

Methacrylonitrile

subchronic

chronic

Methanol

subchronic

chronic

Mathomyl
subchronie

chronic

3 2 ppo (9 ma/md), ?

hours/day, 5 days/week
for 90 days (0.63 mg/

k;/day)j 3.2 ppm
(9 mg/m

(0 32 mg/kg/day)

3 2 ppm (9 ma/m?), ?

hours/day, 5 days/week
for 90 days (0 63 mg/

k;/day)3 3 2 ppm
(9 mg/m

(0 32 mg/kg/day)

NA. 500 mg/kg/day by
gavage for 90 days

NA; 500 mg/kg/day by
gavage for 90 days

NA; 100 ppm in diet
(2.5 mg/kg/day) for
24 months

RA; 100 ppm in diet
(2 5 mg/kg/day) for
24 months

) 7 hours/day
5 days/week for 80 days

) 7 hours/day
5 daya/week for 90 days

NA

dog

dog

NA

NA

NA

hen

dog

dog

rat

dog

dog

NA, ataxia, delayed
neurotoxiclty

increased SGOT and
SGPT, loss of hind-
limb motor control,
brain lesions; in-
creased SGOT and
SGPT, loss of hind-
limb motor control,
brain lesions

increasad SGOT and
SGPT, loss of hind-
limb motor control,
brain lesions, in-
creased SGOT and
SGPT, loss of hind-
limb motor control,
brain lesions

NA, increased serum
alkaline phosphatase

and SGPT and decreased

brain weight

NA, increased serum
elkaline phosphatase

and SGPT and decreased

brain weight

RA, kidney lesions

NA, kidney lesions

ND

JE-3 (2E-3)®

TE-4 (2E-4)7

ND

ND8

ND

ND

Oral RfD Uncertainty Factor
(mg/kg/day) Inhalation Oral
3E-5° NA 3000
1E-3P 300 300
1E-48.D 3000 3000
SE+0 NA 100
SE-12 NA 1000
3E-2 NA 100
3E-2° NA 100

NA/Abou-Donia
et al , 1979,

U S EPA, 1984,
1990

Pozzani et al
1968, U S EPA,
1990/Pozzanti

et al , 1968,

U s EPA, 1990

Pozzani et al ,
1968, U S EPA,
1990/Pozzani
ot al., 1968,
U S EPA, 1990

NA/U S EPA,

1986, 1990
RA/U S. EPA,
1886, 1990

U S EPA, 1988/
Kaplan and
Sherman, 1977,
US EPA, 1988,
1990

U S EPA, 1988/
Kaplan and
Sherman, 1977,
U S EPA, 1988,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 19980

SUBCHRONIC AND CHROKIC TOXICITY (OTHER THAN CARCIROGENICITY)

Exposure Species Effect of Concern Inhalation RfC —Ozral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral [mg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
Methoxychlor
subchronic NA, 5 01 mg/kg/day on NA rabbit NA, excessive loss of ND SE-3 NA 1
days 7-18 of gestation litters eoo gg():i:i::gs
1886, U S EPA,
1990
chronic NA; 5.01 mg/kg/day on NA rabbit NA, excgssive loss of ND SE-38 NA 1000
days 7-19 of gestation litters g:(ﬁ::i:::s
1986, U S EPA,
1980
2-Methoxyethanol 3
subchronic 10 ppm (31 mg/m"”) rabbit rabbit fetotoxicity and 1E-1 (:‘lE-Z)"'k’b 1£-2b-bb 100 100 Miller et al
6 hours/day, 5 days/ testicular effects, 1982/Miller
week for 13 weeks fetotoxicity and et al 1982
29 ms/ks/dgy), 10 testicular effects Us EéA 1956
ppo (31 mg/m”) 6 ’
hours/day, 5 days/week
for 13 weeks (1 47
mg/kg/day)
chronic 10 ppm (31 mg/m3) rabbit rabbit fetotoxicity and 1E-2 (3E-3)°:PP  1g-3b.8.bb 1000 1000 Miller et al
6 hours/day, 5 days/ testicular effects, 1982/Miller '
week for 13 weeks fetotoxicity and ot al 1982
29 ms/kg/dgy), 10 testicular effects U s. El"A 1965
ppo (31 mg/m™) 6 f
hours/day, 5 days/week
for 13 weeks (1 47
mg/kg/day)
2-Methoxyethanol acetate
subchronic NA, 10 ppm (31 mg/ma) NA rabbit NA, testicular ND 2E-2P NA 100 NA/Miller
2-methoxyethanol x degeneration ot al 1082
18 13/76.08 (molecular Us El"A 1957
weight ratio) x 6 hours/ '
day x 5 days/week x 0 5
absorption factor for
13 weeks
chronic NA, 10 ppm (31 ms/ma) NA rabbit NA, testicular ND 2E-3b NA 1000 NA/Miller
2-methoxyethanol x degeneration ot al 1982

18 13/76 09 (molecular
woight ratio) x 6 hours/
day x 5 days/week x 0 5
absorption factor for
13 weeks

U S EPA, 1887




HEALTH EFFECTS ASSESSMENTS SIMMARY TABLE A:

Update: September,

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Orsal [mg/m* (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Methyl ecetate
subchronic NR; 500 mg/kg/day NA rat NA, liver damage ND 10 NA 100 NA/Toxicity
methanol by gavage for Research Labora-
90 days x 74 08/32 04 tory, 1986,
(molecular weight ratio) US EPA, 1986
chronic NR, 500 mg/kg/day NA rat NA, liver damage ND 18 NA 1000 KA/Toxicity
methanol by gavage for Research Labora-
80 days x 74 08/32 04 tory, 1986,
(molecular weight ratio) U S EPA, 1986
Methyl acrylate 3
subchronic KNA; 15 ppm (353 mg/m”) NA rat NA, no effect ND 3E-2 NA 100 NA/Klimisch and
x 6 hours/day x 5 days/ Reininghaus,
week for 2 years x 0 5 1984, U S EPA,
absorption factor 1987
chronic NA, 15 ppm (53 u/ma) NA rat NA, no effectl ND JE-2 NA 100 NA/Klimisch and
x 6 hours/day x 5 days/ Reininghaus,
week for 2 yeers x 0 5 1984, U S EPA,
absorption factor 1987
Methyl bromide (see Bromomethane)
Methyl chloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1986
(also see Table B)
Msthyl chlorocarbonate DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S. EPA, 1989
2-Methyl-4-chlorophenoxy-
acetic acid (MCPA)
subchronic RA; 6 ppm in the diet NA dog NA, kidney and liver ND SE-4 NA 300 NA/Industry Task
for 52 weoks (0 15 mg/ Force, 1986,
kg/day) U S EPA, 1984,
1990
chronic NA, 6 ppo in the diet NA dog NA, kidney and liver ND SE-4° NA 300 NA/Industry Task
for 52 weeks (0.15 mg/ Force, 1986,
kg/day) US EPA, 1984,
1990
4-(2-Methyl-4-chlorophenoxy)-
buturic acid (MCPB)
subchronic NA; 12 mg/kg/day in the NA rat, NA, reproductive ND 1E-1 NA 100 NA/Rhodia Inc
diet for 13 weeks dog toxicity in dogs, 1970a.b,
liver and kidney U S EPA, 1984,
effects in rats 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 1990

SUBCHRORIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure

Spectes

Effect of Concern

Inhalation RfC

Oral RfD

Uncertainty Factor Raeference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [mg/ma (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 12 mg/kg/day in the NA rat, NA, reproductive ND 1E-2° NA 1000 NA/Rhodia Inc
diet for 13 weeks dog toxicity in dogs, 1970a,b,
liver and kidney U S EPA, 1984,
effects in rats 1990
2-(2-Methyl-4-chlorophenoxy)-
propionic acid (MCPP)
subchronic HNA, 50 ppm in the dist NA rat NA, kidney welight ND 1E-2 NA 300 NA/BASF Akt
for 90 days (3 ma/ks/ 1985, U S EPA,
day) 1984, 1990
chronic NA, 50 ppm in the diet HA rat HA, kidney weight ND 1E-3° NA 3ooo NA/BASF Akt ,
for 80 days (3 mg/kg/ 1985, U S EPA,
day) 1984, 1990
Methylcyclohexane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1984
t,l'-Het.hylene-bu(Z-chlorc;unlUno)
subchronic NA, 100 mg/day, 3 days/ NA dog NA, liver and bladder ND 7E-4& NA 10,000 NA/Stula ot al
week for ) weeks, then effects 1977, U S EPA,
5 days/week for 9 years 1990
(7 3 mg/kg/day)
chronic NA, 100 mg/day, 3 days/ NA dog NA, liver and bladder ND 7E-4 NA 10,000 NA/Stula et al
week for 3 weeks, then effects 1977, U S. EPA,
5 days/week for 9 years (also see Table B) 1990
(7 3 mg/kg/day)
Methylene bromide
(dibromomethane) 3 b
subchronic RA; 25 ppm (178 mg/m”) NA rat NA. increased ND 1E-1 NA 100 NA/Keyes ot al ,
6 hours/day for 63 days carboxyhemoglobin 18982, U S EPA,
in a 90-day period, 0 S 1987
absorption factor
(11.0 mg/kg/day)
chronice RA, 25 ppm (178 u/ma) NA rat NA, increased ND8 lE-Zb NA 1000 NA/Keyes ot al ,
6 hours/day for 63 daya carboxyhemoglobin

in a 980-day period, 0.5
absorption factor
(11.0 mg/kg/day)

1982, U S EPA,
1987

- 54



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update

1990

SUBCHRONIC AND CHRORIC TOXICITY (OTHER THAN CARCINOGERICITY)
September,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral [mg/m> (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Meothylene chloride
(dichloromethane)
subchronic 200 ppm (694 8 m;/ma) rat rat NA, liver toxicity, 3E+0 6E-2 100 100 Nitschke et al
6 hours/day, 5 days/week 1988, U S EPA,
for 2 years; 24-month 1990/National
drinking wsater study Coffee Associa-
(5 85 ma/kg/day (males) tion, 1982,
6.47 mg/kg/day (females)) US EPA, 1989,
1990
chronic 200 ppm (694 8 ma/ma) rat rat NA, liver toxicity, 3E+0Y 6E-2° 100 100 Nitschke et al
6 hours/day, 5 days/week (Cancer see Table B) 1988, U S EPA,
for 2 years, 24-month 1990/National
drinking water study Coffee AssocCia-
[5 85 mg/kg/day (males) tion, 1982,
6 47 mg/kg/day (females)) U S. EPA, 1989,
1990
4,4’ -Mothylenediphenyl DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1985
isocyanate
Methyl ethyl benzenes (see Ethyltoluene)
Methyl ethyl ketone
subchronic 235 ppm (693 mg/m®) rat rat CNS, fetotoxicity 3E-0 (9E-1) sg-1b.bb 100 100 LaBelle and
7 hours/day, 5 dasys/ Brieger, 1955,
woek for 12 weeks (92 U S EPA, 1990/
mg/kg/day);: 235 ppm LaBelle and
(693 mg/m”) 7 hours/ Brieger, 1955,
day, 5 days/week for U S EPA, 1989,
12 weekn (46 mg/kg/dsy) 1990
chronic 235 ppm (693 mg/m’) rat rat CNS; fetotoxicityl 3E-1 (9E-2)8 sg-2P.z.bb 1000 1000 LaBelle and
7 hours/day, 5 days/ Brieger, 1955,
woek for 12 weeks (02 US EPA, 1990/
mg/kg/day): 235 ppm LaBelle and
(693 mg/m”) 7 houra/ Brieger, 1955,
day, 5 days/week for U S EPA, 1989,
12 weoks (46 mg/kg/day) 1990
Methyl isobutyl ketone
subchronic 50 ppm (203 ms/ma) rat rat liver and kidney 8E-1 (2E-1) SE-1 100 100 Union Cerbide
6 hours/day, 5 days/ effects, liver and Corp., 1983,
woek for 90 days kidney effects U S EPA, 1990/
(23.3 mg/kg/day); Microbiological
50 mg/kg/day by gavage Associates,
for 13 weeks 1986, U S EPA,
1989, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

1980

SUBCHRONIC AND CHRONIC TUXICITY (OTHER THAN CARCINOGENICITY)
Update: September,

EXposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Raference
Coampound Inhalation; Oral Inhalation Oral Inhalation, Oral [ms/m3 (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic 50 ppm (205 mg/m°) rat rat liver and kidney BE-2 (2E-2)8 SE-28 1000 1000 Union Carbide
6 hours/day, 5 days/ effects, liver and Corp , 1983,
waek for 90 days kidney effects U S EPA, 1990/
(23 3 mg/kg/day), Microbiological
50 mg/kg/day by gavage Associates,
for 13 weeks 1986, U S EPA,
1989, 1990
Mothyl isocyanate DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1986
Methyl mercury
subchronic RA; 0 003 mg/kg/day RA human NA, CNS effects ND 3E-4 NA 10 NA/Clarkson
in humans associated et al , 1976,
with Hg in blood at Nordberg and
200 ng/mt Strangart, 1976,
WHO, 1976, U S
EPA, 1990
chronic NA, 0 003 mg/kg/day NA human NA, CHS effects ND 3E-a% NA 10 NA/Carkson
in humans associated et al , 1976,
with Hg in blood at Nordberg and
200 ng/mt Strangart, 1976,
WHO, 1976, U S
EPA, 1990
Methyl methacrylate
subchronic NA, 60 ppm for & months NA rat NA, increased relative ND 8E-2 NA 100 NA/Borzelleca
then 70 ppm for 20 kidney weight et al , 1964,
months in drinking water U S EPA, 1985
(7 5 mg/kg/day)
chronic RA; 60 ppm for 4 months NA rat NA, increased relative ND 8E-28 NA 100 NA/Borzelleca
then 70 ppm for 20 kidney weight ot al , 1964,
monthas in drinking water U S. EPA, 1985
(7.5 og/kg/day)
Methyl parathion
subchronic HA; 0.3 ppm (0 025 mg/ NA rat NA; reduced hemoglobin, ND 2 SE-& NA 100 NA/Monaanto Co
kg/day) in diet for hematocrit and RBCs, 1963, U S EPA,
2 years cholinesterase inhibition 1990
chronic NA; 0.5 ppm (0.025 mg/ NHA rat NA, reduced hemoglobin, ND 2 SE-4® NA 100  NA/Monsanto Co ,

kg/day) in diet for
2 years

hematocrit and RBCs,
cholinesterase inhibition

1983; U.S. EPA,
1990

A-56



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
September, 1990

Exposure Specias Effect of Concern Inhalation RfC ___Oral RfD _  Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [ng/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Methyl styrene
(industrial mixture)
subchronic 10 ppm (48 3 ms/ma) 6 mouse mouse nasal lesions; 4E-2 (1E-2) 6!-:-3b 1000 1000 MRI, 1984a,
hours/day, 5 days/week nasal lesions U S EPA, 1987/
for 103 weeks (11 2 mg/ MRI, 1984a,
ks/dgy), 10 ppm (48.3 U S EPA, 1987
mg/m*) 6 hours/day,
5 days/week for 103
weeks (5.6 mg/kg/day)
chronic 10 ppm (48 3 mg/ma) 6 mouse mouse nasal lesions, 4E-2 (1E-2)8 sE-3P 1000 1000 MRI, 19884a,
hours/day, 5 days/week nasal laesions U S EPA, 1987/
for 103 weeks (11 2 mg/ MRI, 1984a,
kg/dgy). 10 ppm (48 3 U S. EPA, 1987
mg/m*) 6 hours/day,
5 days/week for 103
weeks (5 6 mg/kg/day)
Methy!l styrene alpha
subchronic 070 ag/m’ 7 3 houre/ rat NA liver and kidney, ND 7E-1P NA 100 NA/U S EPA,
dey 35 deys/weed for NA 1987, Wolf
300 deys (00 ag/Ag/day) et al , 1956
Ra
chronic 970 ag/m’ 7 3 houres rat na liver and hidney, ND 7E-2b NA 1000 NA/U.S EPA
day 5 deye/week for RA 1987, Wolf
200 deyes (00 ag/hg/dey), et al , 1956
BA
Mizex
subchronic MA, 0 1 ppa in diet, RA prairie NA, decreased pup ND 2E-6 NA 10,000 U S EPA, 1987/
aultigenerational study vole survival Shannon, 1976,
(0 015 mg/kg/day) U S EPA, 1880
chronic NA; 0 1 ppm in diet, NA prairie NA, decreased pup ND 2E-68 NA 10,000 U S EPA, 1987/
multigenerational study vole survival (Cancer Shannon, 1876,
(0 015 mg/kg/day) see Table B) U S EPA, 1990
Molybdenum
subchronic NA, 50 ug/day in drinking NA human NA, changes in ND 4E-3 NA 1 U s EPA, 1990/
water (total exposure biochemical indices Chappell et al ,
estimated to be 0 28 1979, U S EPA,
mg/day or 0 004 mg/kg/day) 1990
chronic NA, 50 ug/day in drinking NA human RA, changes in ND 4E-3 NA 1 U S EPA, 1990/

water (total exposure
estimated to be 0 28

mg/day or 0 004 mg/kg/day)

biochemical indices

Chappell et al
1979, U S EPA,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

1980

SUBCHROMIC AND CHRONIC TOXICITY (OTHER YHAN CARCINOGENICITY)
September,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Coapound Inhalation; Oral Inhalation Oral Inhalation, Oral {mg/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Molinate
subchronic NA; 0.2 mg/kg/day by NA rat NA, reproductive ND 2E-3 NA 100 NA/Stauffer
gavage toxicity Chemical Co ,
1881, U S EPA,
1990
chronic NA; 0 2 mg/kg/day by HA rat NA, reproductive ND 2E-32 NA 100 NA/Stauffer
gavage toxicity Chemical Co ,
1881, U S EPA,
1990
Monochlorobutanes
subchronic NA; 120 mg/kg, 5 days/ NA rat NA, reduced body ND 9E-1 NA 100 U S EPA, 1989/
week for 13 weeks by weight gain; NTP, 1886; U S
gavage hyperactivity, EPA, 1989
convulsions
chronic NA, 60 mg/kg. 5 days/ NA rat NA, mortality ND 4E-1 RA 100 U.S EPA, 1989/
weak for 103 weeks by NTP, 1986, U S
sevage EPA, 1888
Raphthalene
subchzonic WA 30 mg/dg/dey by [ 7Y rat MA decreased body ND 4E-2 NA 1,000 US EPA, 1988/
sevage 3 daye/weed fo: weight gain NTP, 1980, U S
1) weehs (33 7 mg/hg/ EPA, 1988, 1990-
day)
chronic RA. 50 ag/bdg/dey by RA rat HA, decreased body ND AE-38.C NA 10,000 U S EPA, 1988/
sevage 3 days/weed tor weight gatin NTP, 1980, U S -
1) weeks (33 7 mg/kg/ EPA, 1988, 1980
day)
1, A-Naphthoquinone DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1986
Nickel
subchronic NA, 100 ppm Ni from NA rat cancer, reduced body ND 2E-2 NA 300 U S EPA, 1984/
nickel sulfate in diet and organ weight Ambrose
for 2 years et al , 1976,
(5 mg Ni/kg/day) U S EPA, 18990
chronic NA; 100 ppm Ni{ from NA rat cancer (see Table B), ND& 2E-22 NA 300 U S EPA, 1884/

nickel sulfate in
diet for 2 years
(5 mg Ni/kg/day)

Nicotinonitrile

reduced body and organ
woight

DATA INADEQUATE FOR QUARTITATIVE RISK ASSESSMENT

Ambrose
et al , 1876,
U S EPA, 1930

U S EPA, 1987




HEALTH EFPECTS ASSESSMFENTS SUMMARY TABLE A:

Update: September, 1930

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCIROGENICITY)

Compound

Exposure

Species

Uncertainty Factor

Reference

Inhalation, Oral

Inhalation Oral

Inhalation/Oral

Nitric oxide
subchronic

chronic

Nitrite
subchronic

chronic

Nitroanilines

Nitrobenzene
subchronic

chronic

NA, 10 ppm (10 mg/¢)
nitrate concentration
in infant formula

(1 0 mg/kg/day)

NA, 10 ppm (10 mg/¢)
nitrate concentration
in infant formula

(1 0 mg/kg/day)

NA, 10 ppm nitrate in
drinking water

NA; 10 ppm nitrate in
drinking water

(o=, m~, p-)

5 ppo (25 mg/m’)
6 hours/day, 5 days/
week for 90 dsya
(HEC=4.5 mg/m 3;
5 ppm (25 mg/m”)
6 hours/day, 5 days/
week for 90 days
(& 64 mg/kg/day)

S ppm (25 mg/m®)
6 hours/day, 5 days/
week for 80 dpys
(HEC=4.5 mg/m’),
5 ppm (25 mg/m”)
6 hours/day, 5 days/
week for 90 days
(4,64 mg/kg/day)

Nitrofurantoin

Subchronic

NA; 300 ppm diet for
1) weeks (69.7 ma/kg/
day)

NA

NA

NA

NA

mouse

mouse

NA

human

human

human

humean

Effect of Concern Inhalation RfC
Inhalation, Oral (ms/ﬂ;3 (mg/kg/day))
NA, methemoglobinemia NA
NA, methemoglobinemia NA
NA, methemoglobinemia ND
NA, methemoglobinemia ND

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

mouse

mouss

hematological, adrenal, 2E-2
renal and hepatic

lesions, hematological,

adrenal, renal and

hepatic lesions

hematological, adrenal, 2E-3J
renal and hepatic

lesions; hematological,

adrenal, renal tnd

hepatic lesions

NA, testjcular ND
damage

NA/Walton, 1951,
U S EPA, 1990

NA/Walton, 1951,
U S EPA, 1990

U S EPA, 1989,
Walton, 1951,

U S EPA, 1989,
1990

U S EPA, 1989/
Walton, 1951,

U S EPA, 1989,
1990

U S EPA, 1985

CIIT, 1984,
U S EPA, 1987/
CIIT, 1984;

U.S EPA, 1987

CIIT, 1984;
U S EPA, 1987/
CIIT, 1984,

U S EPA, 1987,
1990

U S EPA, 1987/
SRI, 1980,
U S EPA, 1987




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRORIC AND CHRONIC TOXICITY (OTHER THAN CARCIROGENICITY)
Update: September, 1990

Exposure Species Effect of Concern Inhalation RfC ~—QOzal RfD __ Uncertainty Factor Refaerence
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalatlon/Oxal
chronic NA: 300 ppm diet for NA mouse NA, testicular ND 7E-2 NA 1000 US EPA, 1987/
13 weeks (69.7 mg/kg/ damage SRI, 1980,
day) U S EPA, 1987
Nitrofurans, other sece Table B
Nitrogen dioxide
subchronic O & ppm (0 753 ma/ms) rat human proliferative 2E-2 1E+0 100 1 Kubota et al ,
continuous for up to changes in lungs, 1987, Sagai and
27 mgnt.hs (HEC=1.56 methemoglobinemia Ichinose, 1987,
mg/m”), 10 ppm Sagai et al ,
nitrate-N in water 1984, U S EPA,
(1 mg nitrate-N/kg/day) 1990b/Walton,
1951, U'S EPA,
1990a,b
chronic 0 & ppm (0 753 mg/ma) rat human proliferative changes 2E-28 1E+g2.dd 100 1 Kubota et al ,
continuous for up to in lungs, methemo- 1987, Sagai and
27 mgnth- (HEC=1 56 globinemia Ichinose, 1987,
mg/@”), 10 ppm Sagai ot al ,
nitrate-N in water 1984, U S EPA,
() mg nitcrete-N/kg/day) 1990b/Walton,
1951; U S EPA,
1990a,b
Nitrogen oxides RISK ASSESSMENT VALUES NOT DERIVED US EPA, 1982
Nitromethans DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1985
Nitrophenols DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTS US EPA, 1987
p-Nitrosodiphenylamine DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1886
Nitrotoluenes (o-, m-, p-)
subchronic NA; 200 mg/kg/day NA rat NA; splenic lesions ND 1E-1 NA 1000 BA/Ciss et al ,
o-nitrotoluens x 1980, U S EPA,
5 days/week by gavage 1986
for 6 months
chronic NHA; 200 mg/ka/dey RA rat NA, splenic lesions ND 1E-2 NA 10,000 NA/Cias et al._,

o-nitrotoluene x
S days/week by gavage
for 6 months

1980, U S EPA.
1986

A-60



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September, 1990

SUBCHRONIC AND CHROWIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [(mg/m” (mg/kg/day)] (ma/kg/day) Inhalation Oral Inhalation/Oral
Octabromodiphenyl ether
subchronic NA, 2 5 mg/kg/day by NA rat NA, liver histology ND 3E-2 NA 100 NA/Carlson,
gavage for 90 days 1980, U S EPA,
1983, 1990
chronic NA, 2 5 mg/kg/day by NA rat NA, liver histologyl ND 3E-3° NA 1000 NA/Carlson,
gavage for 90 days 1980, U S EPA,
1983, 1990
Octamethylpyrophosphoremide
subchronic NA, 1 S mg/day for at NA human NA; decreased blood ND 2E-3 NA 10 U S EPA, 1989/
least 30 days (0 02 cholinesterase Rider et al ,
mg/kg/day) activity 1969, U S EPA,
1989
chronic NA, 1 S mg/day for at NA human NA, decreased blood ND 2E-38 NA 10 U S EPA, 1989/
least 30 days (0 02 cholinesterase Rider et al ,
mg/kg/day) activity 1969, U S EPA,
. 1989
Ozone and other
photochemical oxidants DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1986
Paraldehyde DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1986
Parathion
subchronic NA, CBI NA human NA, cholinesterase ND 6E-3 NA 10 US EPA, 1987/
inhibition U S EPA, 1987
chronic NA, CBI1 NA human NA, cholinesterase ND 6E-38 NA 10 U S EPA, 1987/
inhibition, . U S EPA, 1987
(see also Table B)
Particulate matter
and sulfur oxides RISK ASSESSMENT VALUES NOT DERIVED U S EPA, 1987
Pebulate
subchronic NA, 5 mg/kg/day NA rat NA, anticoagulant ND SE-2 NA 100 NA/CBI,
subchronic feeding effects US EPA, 1984
study
chronic NA, 5 ma/kg/day NA rat NA, anticoagulant ND SE-2 NA 100 NA/CBI,
subchronic feeding effects US EPA, 1984

study
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

SUBCHRONIC ARND CHROWIC TOXICITY (OTHER THAR CARCINOGENICITY)
September, 1990

Exposure Species Effect of Concern Inhalation REC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhelation, Orsl [mg/m” (mg/kg/day)] (ms/kg/day) Inhalation Oral Inhalation/Oral
Pendimathalin
subchronic NA; 12 5 mg/kg/day, NA dog NA, liver ND 4E-2 NA 300 NA/American
7 days/week in capsules Cyanimid, 1979,
for 2 years US EPA, 1984,
1990
chronic NA; 12 5 mg/kg/day, RA dog NA, liver ND AE-2° NA 300 NA/American
7 days/week in capsules Cyanimid, 1979,
for 2 yesrs US EPA, 1984,
1990
Pentabromodiphenyl ether
subchronic NA, 1 8 mg/kg/day by NA rat NA, liver enzymes ND 2E-2 NA 100 NA/Carlson,
gavage for 90 days 1980, U S EPA,
1983, 1990
chronic NA; 1.8 mg/kg/day by NA rat NA, liver enzymesl ND 2E-3° NA 1000 NA/Carlson,
gavage for 90 days 1960, U S EPA,
1983, 1990
Pentachlorobenzene
subchronic NA; 83 mg/kg/day in NA rat NA, liver and kidney ND 8E-3 NA 1000 U S EPA, 1989/
the diet for 100 days toxicity Linder et al ,
1980, U S EPA,
1989, 1990
chronic NA; 83 mg/kg/day in NA rat NA; liver and kidney ND 8E-4° NA 10,000 US EPA, 1989/
the diet for 100 days toxicity Linder et al ,
1960, U S EPA,
1989, 1890
Pentachlorocyclopentadiene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTL U S. EPA, 1988
Pentachloronitrobenzene
subchronic NA; 30 ppm (0.7S mg/kg/ RA dog NA, liver toxicity ND 3E-3 NA 300 NA/Olin Corp ,
day) in diet for 2 years 1968, U S EPA,
1990
chronic HA; 30 ppm (0.73 mg/kg/ RA dog NA, liver toxicity ND 3E-3° NA 300 NA/Olin Corp..
day) in diet for 2 years (Cancer see Table B) 1968, U S EPA,
1990
Pentachlorophenol bb
subchronic KA; 3 mg/kg/day by NA rat NA, fetotoxicity ND 3E-2 NA 100 U S EPA, 1984/

gavage 62 days before
mating through gestation

Schwotz et al ,
1978, U'S EPA,
1986, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

September, 1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Raferesnce
Compound Inhalation; Oral Inhelation Oral Inhaletion; Oral [mg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
chronice NA, 3 mg/kg/day by NA rat NA, liver and kidney ND8 3g-2° NA 100 US EPA, 1984/
gavage for 22-24 months pathology Schwatz et al
(also see Table B) 1978, U S FPA,
1986, 1990
1,1,2,3,3-Pentachloropropene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S. EPA, 1983
n-Pentane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S. EPA, 1987
Phenanthrene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTL US EPA, 1984,
1987
Phenol
subchronic MNA; 60 mg/kg/day by NA rat NA, reduced fetal body ND 6E-1PP NA 100 U S EPA, 1984/
gavage during organo- welght Research
genesis Triangle
Institute, 1983,
U S. EPA, 1990
chronic NA, 60 mg/kg/day by NA rat NA, refuced fetal body ND8E 6E-19.bb NA 100 U S EPA, 1984/
gavage during organo- waight Research
genesina Triangle
Institute, 1983,
U 'S EPA, 1990
Phenylenediamines (o-, p-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (Cancer see Table B) U S EPA, 1985
m-Phenylenediamine
subchronic NA, 6 0 mg/kg/day for NA rat NA, liver lesions ND 6E-2 NA 100 NA/Hofer and
90 days Hruby, 1982,
U S EPA, 1990
chronic RA; 6 0 mg/kg/day for NA rat NA; liver lesions ND 6E-3° NA 1000 NA/Hofer and
80 days Hruby, 19862,
U.S EPA, 1990
Phenylmercuric scetate
subchronic NA, 0 1 ppm mercury in NA rat NA, renal damage ND 8E-5 NA 100 NA/Fitzhugh et
diet for 2 years al , 1950, U S
(0 0084 mg mecuric EPA, 1980
acetate/kg/day)®®
chronic NA, 0 1 ppm mercury in NA rat NA, renal damage ND BE-5% NA 100 NA/Fitzhugh et

diet for 2 years
(0.0064 mg mecuric
acetate/kg/day)®®

al | 1950, U S
EPA, 1990
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HEALTH

EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRORIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: September, 1930

Exposure

Species Effect of Concern Inhalation RfC Oral RfD
—P

Uncertainty Factor Reference
Compound Inhalation, Orasl Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
Phosgene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTS8 US EPA, 198s
Phosphine
subchronic 1 ppm (1 & ma/ma) rat rat renal effects, JE-4 JE-4 1 100 Klimmer, 1969,
34 hours/week for 24 no effect U S EPA, 1989/
weeks, 0.026 mg/kg/day Hackenberg,
in the diet for 2 years 1972, U S. EPA,
1989
chronic 1 ppm (1 & wg/m3) rat rat renal effects; 3E-5 3E-40 10 100 Kliommer, 1969,
34 hours/week for 24 no effect U S EPA, 1989/
weoks, 0 026 mg/kg/day Hackenberg,
in the diet for 2 years 1972, U S EPA,
1989, 1990
Phosphorus (inorganic compounds) RISK ASSESSMENT NOT AVAILABLE U S EPA, 1989
Phthalic acids (o-, m-) . DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1986
p-Phthalic acid
subchronic NA, 142 mg/kg/dsy in NA rat NA, hyperplasia of ND 1E+0 NA 100 NA/CIIT, 1982,
diet for 2 years bladder urothelium Groas, 1974,
U S EPA, 1986
chronic NA, 142 mg/kg/day in NA rat NA, hyperplasia of ND 1E+0 NA 100 NA/CIIT, 1982,
diet for 2 years bladder urothelium Groas, 1974,
U S EPA, 1986
Phthalic anhydride
subchronic NA; 12,019 ppm (1562 NA mouse NA, lung and kidney ND 2E+0 NA 1000 NA/NCI, 1979
mg/kg/day) in diet for histopathology U S EPA, 1990
104 weeks
chronic RA; 12,0189 ppm (1562 HA mouse NA;: lung and kidney ND 2E+0° RA 1000 NA/RCI, 1979,
mg/kg/day) in diet for histopathology US EPA, 1990
104 weeks (also see Table B)
Polybrominated biphenyls
myxbchronlc NA, Firemaster FF-1 RA rat NA; elevated liver ND 7E-5 NA 1000 U S EPA, 1989/
0.1 mg/kg by gavage, weight and liver NTP, 1983; u S
S days/week for 25 weeks lesions EPA, 1989
(0 07 mg/kg/day)
chronic RA, Piremaster FF-1 NA rat NA, elevated liver ND 7E-6 NA 10,000 U S EPA, 1989/
0 1 mg/kg by gavage, woight and liver NTP, 1883, U s
5 days/week for 25 weeks lesions EPA, 1989

(0 07 mg/kg/day)

(also see Table B)

A-6&



HEALTH EFFECYS ASSESSMENTS SUMMARY TARLE A- SUBCHRORIC AND CHRORIC TOXICITY (OTHER THAR CARCIROGENICITY)
Update: Septamber, 1990

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral (mg/mj (mg/kg/day)} (mg/kg/day) Inhalation Oral Inhalation/Qral

Potasaium cyanide

subchronic NA; 10 8 mg/kg/day RA rat NA, welight loss, ND 5E-2 NA 500 NA/Howard and
funigated cyanide in thyroid effects, and Hanzal, 1955,
food for 2 years myelin degeneration Philbrick et
(27 mg/kg/day) al , 1979, U S
EPA, 1990
chronic NA, 10 8 ma/kg/day NA rat NA., weight loss, ND SE-2° NA 500 NA/Howard and
funigated cyanide in thyroid effects, and Hanzal, 1955,
food for 2 years myelin degeneration Philbrick et
(27 mg/kg/day) al , 1979, U S
EPA, 1990
Potassjum silver cyanide
subchronic NA, 10 8 mg/kg/day NA rat NA, weight loss, ND 2E-1" RA 500 NA/Howard and
fumjgated cyanide in thyroid effects, and Hanzal, 1835,
food for 2 years myelin degeneration Philbrick et
(equivalent to al , 1979, U S
potassium silver cyenlide EPA, 1990
at 82 7 mg/kg/day)
chrontc MA, 10 8 mg/kg/day NA rat NA, weight loss, ND 2E-18.0 NA S00 NA/Howard and
fumigated cyanide in thyroid effects, and Hanzal, 1955,
food for 2 years myelin degeneration Philbrick et
(equivalent to al., 1979, U S
potassium silver cyanide EPA, 1990
at 82 7 ma/kg/day)
Profluralin
subchronic NA, subchronic feeding NA rat NA, NR ND 6E-3 NA NR  NA/CBI,
study; no details U S EPA, 1984
provided (CBI)
chronic NA; subchronic feeding NA rat NA; NR ND 6E-3 NA NR NA/CBI,
study; no details U S EPA, 1984
provided (CBI)
Pronamide
subchronic RA; 300 ppm in diet for NA dog NA, none observed ND 8E-2 NA 100 NA/Rohm & Haas,
2 years (7 5 mg/kg/day) Co., 1970, U S
EPA, 1990
chronic RA; 300 ppm in diet for NA dog NA, none observed ND BE-2%8 NA 100  NA/Rohm & Haas,

2 yoars (7.5 mg/kg/day)

Co., 1970, U S
EPA, 1990




HEALYH EFFECTS ASSESSMENYS SUMMARY TABLE A:

Update:

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
September,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
——yasarion AL
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)) (mg/kg/day) Inhalation Orsl Inhalation/Orsl
Propachlor
subchronic NA; 13.3 mg/kg/day RA rat NA, decreased body ND 1 3E-1 NA 100 NA/Monsanto,
in the diet for 90 days weight gain 1964, U S EPA,
1984, 1990
chronic NA:; 13 3 mg/kg/day NA rat NA, decreased body ND 1 3E-2° NA 1000 NA/Monsanto,
in the diet for 80 days weight gain 1864, U S EPA,
1984, 1950
Propazine
subchronic NA, 100 ppm in the NA rat NA, decreased body ND 2E-2 NA 300 NA/Geigy, 1980,
diet for 2 years weight gain Us EPA, 1984,
(5 mg/kg/day) 1990
chronic NA; 100 ppm in the NA rat NA, decreased body ND 2E-22 NA 300 NA/Geigy, 1980,
diet for 2 years welght gain US EPA, 1984,
(5 mg/kg/day) (also see Table B) 1990
2-Propenoic acid (see Acrylic acid)
Proplonitrile DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1985
n-Propyl alcohol DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1987
Propylene glycol
subchronic 170-350 95/1113 {mean rat rat none obaerved, renal 6E+0 (2E+0) JE+] 100 100 Robertson
260 mg/m”) continuously lesions ot al , 1947,
for 18 months (166 mg/ U S EPA, 1987/
kg/day), 6X in diet for Guerrant et al
20 weeks (3 g/kg/day) 1947, U S EPaA,
1987
chronic 170-350 g;/m’ (mean - rat dog none observed, decrease 6E+0 (2E+0) 2E+1 100 100 Robertson
260 mg/m”) continuously in RBC, hematocrit, ot al., 1047;
for 168 months (166 mg/ hemoglobin in dogs U S EPA, 1087/
kg/day); 50,000 ppm in Gaunt et al ,
diet for 2 yesars 1872, U S EPA,
(2 1 g/kg/day) 1987
Propylene glycol
monoethyl ether
subchronic NA; 30-day drinking NA rat NA, reduced weight gain ND JE+0 NA 100  U.S EPA, 1984/

water (680 mg/kg/day)

Smyth and
Carpanter, 1948,
US EPA, 1884




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: Septeamber,

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHFR THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RIC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral [mg/m” (mg/kg/day)} (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA; 30-day drinking NA rat NA, reduced weight gain ND 7E-1 NA 1000 U S EPA, 1984/
water (680 mg/kg/day) Smyth and
Carpenter, 18948,
US EPA, 198s
Propylene glycol
monomethyl ether
subchronic 1000 ppm (3685 m;/ma) rat, rat mild CNS effects, liver TE+0 7E+0 100 100 Landry et al
6 hours/day, 5 days/ rabbit and kidney histopathology 1983, Miller
week for 13 weeks; ot al , 1984,
947 mg/kg, 5 days/week U S EPA, 1984/
for 35 days (676 mg/ Rowe et al ,
kg/day) by gavage 1954, U S EPA.
1984
chronic 1000 ppm (3685 m;/ma) rat, rat mild CNS effects, liver 7E-19 7E-1 1000 1000 Landry et al
6 hours/day, 5 days/ rabbit and kidney histopathology 1984, Miller
week for 1) weeks, et al., 1984,
94) ag/dg ) deays/week U S EPA, 1984,
fos 3% daye (676 ag/ 1990/Rowe
bg/dey) by gevege et al , 1954,
U S EPA, 1984,
1990
Pyrene
subchronic BA, 73 mg/hg/dey by [ 7Y souse RA gsenal effects ND 3E-1 NA 300 U S EPA, 1984/
gevage foz 1) weehs U S EPA, 1989,
1990
chronic WA, 73 mg/hg/day by NA @ouse NA, renal offects! ND 3E-2J NA 3000 U.S EPA, 1984/
savage for 1) weeks US EPA, 1989,
1990
Pyridine
subchronic NA, 1 mg/kg/day by NA rat NA, increased liver ND 1E-2 NA 100 NA/U S EPA,
gavage for 90 days weight 1986a,b, 1990
chronic NA; 1 ma/kg/day by NA rat NA, incressed liver ND 1E-3% NA 1000 NA/U S. EPA,
gavage for S0 days woight 1986a,b, 1890
RDX (Cyclonite)
subchronic NA; 0.3 mg/kg/day NA rat NA, prostate inflam- ND 3E-3 NA 100 U S EPA, 1989/

for 105 weeksa

mation, hemosiderosis

Levine et al ,
1984, U S EPA,
1989, 1990
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HFALYH EFFECTS ASSESSMENTS SUMMARY TABLE A:

1990

SUBCHRONIC AND CHROWNIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: September,

Exposure ___ Species Effect of Concern Inhalation RfC Oral RED Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral (mg/m~ (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic RA, 0 3 mg/kg/dey NA rat NA, prostate inflam- ND 3E-3° NA 100 US EPA, 1989/
for 105 weeks mation, hemosiderosis Levine et al ,
(also see Table B) 1984, U S EPA,
1989, 1930
Ronnel
subchronic NA, 5 mg/kg/day in RA rat NA, liver and kidney ND SE-2 NA 100 NA/McCollister
the diet for 2 years effects et al , 1959,
U S EPA, 1984
chronic NA; 5 mg/kg/day in NA rat NA, liver and kidney ND SE-28 NA 100 NA/McColliaster
the diet for 2 years effects et al , 1959,
U S EPA, 1984
Selenious acid
subchronic NA, ) 2 mg/day from NA human ND, hair and nail loss, ND 3E-3 NA 15 U S EPA, 1989/
diel of seleniferous dermatitis Yang et al ,
foodstulfs (0 0a8 1983, U S EPA,
ag/hg/dey) 1989, 1990
cheoni¢ SA ) 2 eg/dey from nA human KD hair and nail loss ND JE-32 NA 15 U S EPA, 1989/
diet of selenilercus dermetitis Yang et al |
foodatuffs (O 048 1983, U S EPA,
mg/bg/dey) 1989, 1990
Selencurea
subchsonic WA, 0 048 ag/kg/dey. [} human RA  selenosis xD 3E-3 NA 15 NA/Yang ot al ,
exposure to selenium in 1983, U S. EPaA,
high-seleniun aress, 1990
converted to 0 072
mg selenourea/kg/day
chronic NA, 0 046 mg/kg/day, NA human NA, selenosis ND SE-3% NA 15 NA/Yang et al

exposure to selenium in
high-selenium areas,
converted to 0.072

mg selenoures/kg/day

1983, U.S EPA,
1890




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHROWIC AND CHROMIC TOXICITY (OTBER THAMN CARCINOGENICITY)
Update: September, 1990

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Orel
Silver
subchronic NA, 0 9-1 5 g silver NA human NA, argyria ND 3E-3 NA 2 NA/Gaul and
arsphenamine by 1{.v for Staud, 1935,

2-3 years (average,

0 0031 mg/kg/day); 6 4 g
total dosage silver
nitrate in 1 year

(0 077 mg/kg/day); 6.4 g
total dosage silver
acetate over 2 5 years
(0 0048 mg/kg/day)
Average of J studies,

0 0052 mg/kg/day

Blumberg and
Carey, 1934,
East et al ,
1960, U S EPA,
1990

NA, 0 9-1.5 g silver NA, argyriul ND NA/Gaul and
arsphenamine by i.v. for Staud, 1935,
2-3 years (averege, Blumberg and
0.0031 mg/kg/day); 6 &4 g Carey, 1934,
total dosege silver East et al ,
nitrate in 1 year 1980, U S EPA,
(0 077 mg/kg/day), 6.4 g 1990
total dosage silver
acetate over 2 5 years
(0 0048 mg/kg/day)
Average of 3 atudies,
0.0052 mg/kg/day
Silver cyanide
NA, 10.8 mg/kg/day NA, weight loss, KD NA/Howard and
fumigated cyanide in thyroid effects and Hanzal, 1855,
food for 2 years myelin degeneration Philbrick et
(55 7 mg silver al , 1979, U S
cyanide/kg/day) EPA, 1990
RA, 10.8 mg/kg/day NA, weight loss, ND RA/Howard and
fumigated cyanide in thyroid effects and Hanzal, 1955,
food for 2 years myelin degeneration Philbrick et
(55.7 mg silver al , 1979, U S
cyanide/kg/day) EPA, 1990
Simazine

subchronic HA;: 0.52 mg/kg/day in NA rat NA, decreased waight ND 2E-3 NA 300 NA/Ciba-Geigy

in the diet for 2 years gain, hematological Corp , 1988,
effects U S EPA, 1984,
1990

A-69



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

1990

SUBCHRONIC AND CHROWIC TOXICITY (OTHER THAN CARCIROGENICITY)
September,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhslation Oral Inhalation, Oral [mg/m~ (mg/kg/day))} (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 0 52 mg/kg/day in NA rat NA; decreased weight ND 2E-3° NA 300 NA/Ciba-Gelgy
in the diet for 2 years gain, hematological Corp , 1988,
effects US EPA, 1984,
(also see Table B) 1990
Sodium cyanide
subchronic NA, 10.8 mg CN/kg/day NA rat NA, CNS ND 4E-2N NA 500 U S EPA, 1984/
from diet containing Howard and
HCN (equivalent to Hanzal, 1955,
NaCN at 20 4 mg/kg/day) US EPA, 1984
chronic NA; 10.8 mg CN/kg/day NA rat NA, CNS ND 4E-28:71 NA 500 U S EPA, 1984/
from diet containing Howard and
HCN (equivalent to Hanzal, 1955,
NaCN at 20 4 mg/kg/day) U S EPA, 1984,
1990
Sodium diethyldithio-~
carbamate
subchronic MNA, 30 mg/kg/day for NA rat NA, decreased body ND 3E-1 NA 100 U S EPA, 1988/
90 days weight gain, renal Sunderman
and hemotological et al , 1957:
effects U S EPA, 1988
chronte NA, 30 mg/kg/day for NA rat NA, cataracts and ND 3E-29 NA 1000 U S EPA, 1988/
80 days reduced body weight Sunderman
in chronic study et al , 1967,
(Cancer see U S EPA, 1988
Table B) 1990
Sodium metavanadate
subchronic NA; 10 ppm sodium NA rat NA; impaired kidney ND 1E-2 NA 100 U S EPA, 1987/
motavanadate in drink- function Domingo
ing water for 3 monthsa ot al , 1985;
(1.32 mg sodium meta- U S EPA, 1987
vanadate/kg/day)
chronic NA; 10 ppm sodium NA rat NA, {mpaired kidney ND 1E-3 NA 1000 U S EPA, 1987/

metavanadate in drink-
ing water for 3 months
(1 32 mg sodium meta-
vanadate/kg/day)

Stirophos (see Tetrachlorvinphos)

function

Domingo
et al , 1985,
US EPA, 1987




HPZALTH EFFECTS ASSESSMENTS SIRMMARY TABLE A:

Update:

1990

SUBCHRONIC AND CHROWIC TOXICITY (OTHER THAN CARCINOGENICITY)
September,

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Referance
Compound Inhalstion; Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Qrsl
Strychnine
subchronic NA; 2.5 mg/kg by NA rat NA, toxicity ND 3E-3 RA 1000 NA/Seidl and
gavage for 28 days histopathology Zbinden, 1982,
U S EPA, 1990
chronic NA; 2.5 mg/kg by NA rat NA, toxicity ND 3E-49 NA 10000 NA/Seidl and
savage for 28 days histopathology Zbinden, 1982,
U S EPA, 1990
Styrene
subchronic NA, 200 mg/kg/day by NA dog NA, red blood cell ND 2E+0 NA 100 U S EPA, 1989/
gavage for 19 months and liver effects Quast et al
1979, U S EPA,
1984, 1989, 1990
chronic NA, 200 mg/kg/day by NA dog NA, red blood cell ND8 2E-12 NA 1000 US EPA, 1989/
gavage for 19 months and liver effects Quast et al.,
(also see Table B) 1978, U S EPA,
1984, 1989, 1990
Succinonitrile DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S. EPA, 1987
Sulfuric actid
subchronic O 066-0 098 ms/mJ human NA respiratory, NA NDV ND NA NA Carson et al ,
occupationsl, NA 1981, U S. EPA,
1984/NA
chronic 0 066-0 098 mg/ma human NA respiratory, NA NDY ND NA NA Carson et al ,
occupational, NA 1981, U S. EPA
1984 /NA
Temephos
subchronic NA; 200 ppm in the diet NA rat NA, no effect ND 2E-1 NA 100 NA/Gaines
for 99 days (11-24 et al , 1967,
mg/kg/day) U S EPA, 1984
chronic NA; 200 ppm in the diet NA rat NA, no effect ND 2E-2 NA 1000 NA/Geaines
for 99 days (11-24 et al , 1967,
og/kg/day) U S EPA, 1984
Terbufos
subchronic NA, 0.01 mg/kg/day in NA dog NA, no effect ND 1E-4 RA 100 NA/U S EPA,
the diet for 6 months 1984
chronic NA, O 01 mg/kg/day in NA dog NA, no effect ND 1E-48 NA 100 NA/U S EPA,
1984

the diet for 6 months




HEALTH EFFPECTS ASSESSMENTS SUMMARY TABLE A:

SUBCHRONIC AND CHRONIC TOXIC

Update: September, 1990

ITY (OTHER THAN CARCIROGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncerteinty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral (mg/m° (mg/kg/day)} (mg/kg/day) Inhalation Oral  Inhalation/Oral
Terephthalic acid DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1984
Tetrachloroazoxybenzene (TCAOB) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1985
1,2,4,5-Tetrachlorobenzene
subchronic NA; 50 ppm in diet for NA rat NA, kidney lesions ND JE-3 RA 100 NA/Chu et al ,
13 weeks (converted to 1984, U S EPA,
0 34 mg/kg/day by 1990
authora)
chronic RA; 50 ppm in diet for NA rat NA, kidney lesions ND 3E-4° NA 1000 NA/Chu et al ,
13 weesks (converted to 1984, U S EPA,
0 34 mg/kg/day by 1990
authors)
Tetrachlorocyclopentadiene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSHENT" U S. EPA, 1988
Tetrachloroethylene
(perchloroethylene)
asubchronic NA; 20 mg/kg 5 days/week NA mouse NA, hepatotoxicity ND 1E-1 NA 100 U S. EPA, 1988/
for 6 weeks Buben and
(14 mg/kg/day) O'Flaherty,
1985, U S EPA,
1990
chronic RA; 20 mg/kg 5 days/week NA mous e NA, hepatotoxicity ND 1E-2° NA 1000 U S EPA, 1988/
for 6 weeks (Cancer see Table B) Buben and
(14 mg/kg/day) O’Flaherty,
1885, U S EPa,
1990
Tetrachlorohydrazobenzene (TCHB) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT US EPA, 1985
2,3,.4,6-Tetrachlorophenol
subchronic NA; 25 mg/kg/day for NA rat NA, incressed liver ND JE-1 NA 100 U S. EPA, 1987/
90 days waights and centri- U S EPA, 1985,
lobular hypertrophy 1930
chronic NA; 25 mg/kg/day for NA rat NA, increased liver ND 3E-2° NA 1000 U.S. EPA, 1987/
90 days weights and centri- US EPA, 1986,

Tetrachlorophenol, 2,3,4, 5-,
2,3,5,6-

1,1,2,3-Tetrachloropropene

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

lobular hypertrophy

1990

U S. EPA, 1987

US EPA, 1983




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

1980

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGERICITY)
Update: Septeaber,

Exposure Species Effect of Concern Inhalation RIC Oral RfD Uncertainty Factor Reference
Compound Inhelation; Oral Inhaletion Orsl Inhalation, Oral (mg/m® (mg/kg/day)] (ms/ks/day) Inhalatjon Oral Inhalation/Oral
Tetrachlorvinphos
(Stirofes)
subchronic NA, 125 ppm in the NA dog NA, increased liver and RD 3E-2 NA 100 NA/Shell Chem
diet for 2 years kidney weights, reduced Co . 1968, U S
(3 1 mg/kg/day) body weight gain EPA, 1984, 1990
chronic NA, 125 ppm in the NA dog NA, increased liver and ND JE-28 NA 100 NA/Shell Chem
diet for 2 years kidney weights, reduced Co , 1968, U S
(3 1 mg/kg/day) body weight gain EPA, 1984, 1990
(Cancer see Table B)
Tetraesthyl dithiopyrophosphate
subchronic NA, 10 ppm in diet NA rat NA, depressed RBC and ND SE-3 NA 100 NA/Kimmerle ald
for 3 months (0 $§ plasma cholinesterase Klinmer, 1974,
mg/kg/day) activaty US EPA, 1990
chronic NA; 10 ppm in diet NA rat NA, depressed RBC and ND SE-49 NA 1000 NA/Kimmerle and
for J months (0 5 plasma cholinesterase Klimmer, 1974,
mg/kg/day) activity US EPA, 1990
Tetraethyl lead
subchronic NA, 1 7 ug/kg/day in NA rat NA, histopathology of ND 1E-7 NA 10,000 NA/Schepers,
peanut oil by gavage liver and thymus 1964, U S EPA,
for 20 weeks, 5 days/ 1990
week (1 2 ug/kg/day)
chronic NA, 1.7 pg/kg/day in NA rat NA, histopathology of ND 1E-78 NA 10,000 NA/Schepers,
peanut oil by gavage liver and thymus 1864, U S. EPA,
for 20 weeks, 5 days/ 1990
week (1 2 ug/kg/day)
Thallic oxide
[Thallium(III) oxide)
subchronic NA; 0.02 mg thallium/kg/ NA rat NA; increased SGOT and ND 7E-4 NA 300 U S EPA, 1988/
day (from thallium serum LDH levels, MRI, 1986,
sulfate) for 960 days slopecia U S EPA, 1986
chronic NA; 0 02 mg thallium/kg/ NA rat NA; increased SGOT and ND JE-5Y NA 3000 U S EPA, 1988/
day (from thallium serum LDH levels, MRI, 1986,
sulfate) for 80 days alopecia U S EPA, 1986
Thallium (in soluble salts)
subchronic NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT and ND JE-4 NA 300 US EPA, 1988/

day (from thallium
sulfate) for 90 days

serum LDH levels,
alopecia

MRI, 1986,
U S EPA, 1986




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHFR THAR CARCINOGEWICITY)
Update: September, 1990

Effect of Concern

Exposure Species Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral [mg/m° (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 0 20 mg thallium/kg/ NA rat NA, increased SGOT and ND 7E-5 NA 3000 US EPA, 1988/
day (from thallium serum LDH levels, MRI, 1986,
sulfate) for 80 daya alopecia US EPA, 1886
Thallium(I) acetate
subchronic NA, 0 20 mg thalliun/kg/ RA rat NA, increased SGOT and ND 9E-4& NA 300 US EPA, 1988/
day (from thallium serum LDH levels, MRI, 1986,
sulfate) for 80 days alopecia US EPA, 1986,
1990
chronic NA; 0.20 mg thallium/kg/ RA rat NA; increased SGOT and ND 9E-58 RA 3000 U S EPA, 1988/
day (from thellium serum LDH levels, MRI, 1986,
sulfate) for 80 days alopecia US EPA, 1986,
1990
Thallium(I) carbonate
subchronic NA; 0 20 mg thalljum/kg/ NA rat NA, increased SGOT and ND 8E-4 NA 300 U S EPA, 1988/
day (from thallium serum LDH levels, MRI, 1986;
sulfate) for 90 days alopecia U S. EPA, 1986,
1990
chronic NA, 0 20 mg thallium/kg/ NA rat NA, increased SGOT and ND 8E-5% NA 3000 U S. EPA, 1988/
day (from thallium serum LDH levels, MRI, 1986,
sulfate) for 80 days alopecia US EPA, 1986,
1990
Thallijum(I) chloride
subchronic NA, 0 20 mg thallium/kg/ NA rat NA, increased SGOT and ND BE-4 NA 300 US EPA, 1988/
day (from thallium serum LDH levels, MR1, 1986,
sulfate) for 80 days alopecia US. EPA, 1986,
1990
chronic NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT and ND 8E-5°% NA 3000 U S EPA, 1988/
day (from thallium serum LDH levels, MRI, 1986,
sulfate) for 80 days alopecia U S. EPA, 1986,
1990
Thallium(I) nitrate
subchronic RA; 0.20 mg thallium/kg/ RA rat NA; increased SGOT and ND SE-4 NA oo U S. EPA, 1988/
day (from thallium serum LDH levels, : MRI, 1986,
sulfate) for 90 days alopecia U.S EPA, 1986,
1990
chronic NA: 0.20 mg thallium/kg/ NA rat NA. increased SGOT and ND OE-58 NA 3000 U S. EPA, 1988/
day (from thallium serum LDH levels, MRI, 1986,
sulfate) for 80 days alopecia ln’sgo EPA. 1986

- 74



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update-

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER TRAN CARCINOGERICITY)
September,

Exposure Specles Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Thallium selenite (T1,Se)
subchronic NA; 0 28 mg thallium/kg/ NA rat NA, increased SGOT and ND 9E-4 RA o0 U S EPA, 1988/
day (from thallium serum LDH levels, MRI, 1986,
sulfate) for 90 days alopecia U S EPA, 1986,
1990
chronic NA, 0 20 mg thallium/kg/ NA rat NA, increased SGOT and ND 9E-5% NA 3000 U.S EPA, 1988/
day (from thalljum serum LDH levels, MRI, 1986,
sulfate) for 90 days alopecia U S EPA, 18986,
1990
Thallium(I) sulfate
subchronic HNA; 0 25 mg/kg/day for NA rat NA, increased SGOT and ND 8E-4 NA 300 U S EPA, 1988/
90 days serum LDH levels, MRI, 1986,
alopecia U S EPA, 1986,
1990
chronic NA, 0 25 mg/kg/day for NA rat NA. increased SGOT and ND BE-5% NA 3000 US EPA, 1988/
90 days serum LDH levels, MRI, 1986,
alopecia U S EPA, 1986,
1990
2-(Thiocyanomethylthio)-
benzothiazole (TOMTB)
subchronic NA, 333 ppm in the diet NA rat NA, stomach lesions ND 3E-1 NA 100 NA/U S EPA,
diet, subchronic (25 mg/ 1984
kg/day)
chronie NA: 333 ppm in the diet NA rat NA, stomach lesions ND 3E-2 NA 1000 NA/U S. EPA,
diet, subchronic (25 mg/ 1984
kg/day)
Thiofanox
subchronic RA; 0.025 mg/kg/day NA dog NA, cholinesterase ND JE-4& NA 100 US EPA, 1989/
for 8 days inhibition U S. EPA, 1989
chronic NA; 0.025 mg/kg/day NA dog NA, cholinesterase ND IE-48 NA 100 U S. EPA, 1989/
for 8 days inhibition U S EPA, 1989
Thiram
subchronic NA; 0 61 mg/kg/day RA ferret NA; impaired ND 6E-3 NA 100 U S. EPA, 1989/

for 24 weeks

reproduction

Hornshaw et al ,
1987; U S EPA,
1989, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

SUBCHRONIC AND CHROWIC TOXICITY (OTHER THAN CARCINOGENICITY)
September, 1990

Exposure Species Effect of Concern Inhalation RfC Oral RfD M’ME Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral (mg/m* (ma/kg/day)) (mg/kg/day) Inhalation Oral  Inhalation/Oral
chronic NA, 0 61 mg/kg/day NA ferret NA; {mpaired ND 6E-38 NA 100 U S. EPA, 1989/
for 24 weeks reproduction Homshaw et al .
1987, U S EPA,
1989, 1990
Tin and Compounds
subchronic NA; 2000 ppm stannous NA rat NA, liver and kidney ND 6E-1 NA 100 U S. EPA, 1987/
chloride in diet for 2 lesions NTP, 1882,
years (62 mg Sn/kg/day) US EPA, 1987
chronic NA, 2000 ppm stennous NA rat NA, liver and kidney ND 6E-1 NA 100 U S EPA, 1987/
chloride in diet for 2 lesions NTP, 1882,
years (62 mg Sn/kg/day) U S EPA, 1987
Toluene
subchronic 40 ppm tos 6 hours human rat CNS effects, eyes 2E+0 2E-0 100 100 Andersen et al ,
(151 mg/m”), 312 mg/kg and nose irritation; 1983, CIIT,
S days/week for 13 weeks changes in liver and 1880, U S EPA,
(223 mg/kg/day) kidney weights 1990/NTP, 1989,
U S EPA 1990
chronic 40 ppm tos 6 hours human rat CNS effects, eyes 2E+0Y 2E-1° 100 1000 Andersen et al
(151 mg/m”), 312 mg/kg and nose irritation, 1983; CIIT,
5 days/week for 13 weeks changes in uer and 1880, U S. EPA,
(223 mg/kg/day) kidney weights 1980/NTP 1989,
US EPA, 1984,
1985, 1890
Toluenediamine (2,3-, 3,4-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S EPA, 1984
Toluene-2, 5-diamine
subchronic NA, 2000 ppm of the NA rat NA, no effect ND 6E-1 NA 100 NA/NCI, 1978,
sulfate salt in the US EPA, 1984
diet for 78 weeks
(56 mg/kg/day)
chronic NA; 2000 ppm of the NA rat NA, no effect ND 6E-1 NA 100 NA/NCI, 1978,
sulfate salt in the U'S EPA, 1984
dist for 78 weeks
(56 mg/kg/day)
Toluene-2,6-dlamine
subchronic NA, 300 ppm of the NA rat NA; no effect ND 2E-1 NA 100 NA/NCI, 1980,
dihydrochloride in the U.S EPA, 1984

diet for 2 ysars (16
mg/kg/day)




HFALTH EFFECTS ASSESSMENTS SUMMARY YABLE A:

Update:

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Septamber, 1980

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 500 ppm of the NA rat NA, no effect ND 2E-1 NA 100 NA/NCI, 1980,
dihydrochloride in the U.S EPA, 1984
diet for 2 years (16
mg/kg/day)
m~Toluidine DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1984
Triallate
subchronic NA; 1 3 mg/kg/day in NA dog NA, spleen and liver ND 1 3E-2 NA 100 NA/Monsanto Co
the diet for 24 months 1979, U S EPA,
1990
chronic NA, 1 3 mg/kg/day in NA dog NA, spleen and liver ND 1 3E-28.8a NA 100 NA/Monsanto Co
the diet for 24 months 1879, U S EPA,
1880
1,2,4-Tribromobenzene
subchronic MNA, 5 mg/kg/day in the RA rat NA, liver weight and ND SE-2 NA 100 NA/Carlson and
diet for 43 or 80 days enzyme induction Tardiff, 1977,
U S EPA, 1984,
1990
chronic BA 3 mg/dg/dey 10 the [ 7Y ret MA, liver weight and ND SE-3% NA 1000 NA/Carlson and
diet fos 43 or 90 daye snzyme induction Tardiff, 1977,
U S EPA, 1984,
1990
Tribromomethane (see Bramofore)
1,2,4-Trichlosobenzens
subchronic 3 ppm (22 llllJ) ] rat rat increased uroporphyrin, BE-2 (3E-2) 1 31E-2 100 100 Watanabe et al
hours/day, 5 days/ porphyria 1878, U S EPA,
week for 3 months 1987 /Watanabe
(25 ms/ks/duy), et al , 1878,
22 3 mg/m” 6 houra/ U S EPA,
day, 5 days/week 1867a,b
for 3 months
chronic 3 ppn (22 ms/ma) 6 rat rat increased uroporphyrin, 9E-3 (3E-3) 1 31E-3 1000 1000 Watanabe et al ,

hours/day, 5 days/
week for 3 months
s ms/ks/day);
22 3 mg/m” 6 hours/
day, 5 days/week
for 3 months

Trichlorocyclopentadiene

porphyria

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT!

1878; U S EPA,
1987 /Watanabe
ot al , 1878;
US EPA,
1987a,b

US EPA, 1988




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

SITBCHRORIC ARD CHROWIC TOXICITY
September,

1990

(OTHER THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RIC Oral RfD Uncertainty Factor Reference
———~ 2 chcertainty Factor ___ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [mg/m~ (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
1,1,1-Trichloroethane b
subchronic 500 ppm (2730 m;/m:’) suinea guinea  hepstotoxicity, 1E+1 (3E+0)® 9E-1 100 100 Torkelson
7 hours/day, 5 days/ pis pig hepatotoxicity et al , 1958,
woek for 6 months U S EPA, 1984/
(304 mg/kg/day), S00 Torkelson
Prm (2730 mg/m”) 7 et al , 1958,
hours/day for E months U S EPA, 1990
(90 mg/kg/day)
chronic 500 ppm (2730 mg/m®) guinea guinea hepatotoxicity, 1E40 (3E-1)8.8 9E-2b.Z 1000 1000 Torkelson
7 hours/day, 5 days/ pis pis hepatotoxicityl st al., 1958,
week for 6 months U S EPA, 19847
(304 mg/kg/day), 500 Torkelson
ppm (2730 mg/m*) 7 et al 1958,
hours/day for gmont.hu US EPA, 199
(90 mg/kg/day)
1 1 2-Trichloroethane
subchronic BA ) O ag/bg/dey by A mouse NA, clinical chemistry ND AE-2 NA 100 U S EPA, 1984/
dricking weter fos 90 alterstions White et al ,
days 1985, Sanders
et al , 1985,
U S EPA, 1990-
chronitc RA, ) ® ag/bg/dey by na |ouse WA, clintcal chemistry [ ] AE-3® NA 1000 US EPA, 1984/
drirnding weter (or W slterstions White et al ,
deys (Cancer see Table B) 1985, Sanders -
ot al , 1985,
U S. EPA, 1990
Trichlorafluoramethsne
(F-11)
subchronic 5600 m/m3 contin- dog rat elevated BUN, lung JE+0 (2E+0) 7E-1 1000 1000 Jenkina et al .,
uously for 80 daya lesions, mortality 1970, U S EPa,
(1940 ma/kg/day); 1987/NCI, 1978,
1000 mg/kg/day, S U S EPA, 1987
days/week for 6 weeks
(714.3 mg/kg/day)
chronic 5600 :n;/m3 contin- dog rat elevated BUN, lung 7E-1 (2E-1) 3E-18 10,000 1000 Jenkins et al ,

uously for 80 days
(1940 mg/kg/day),

488 mg/kg/day, 5
days/week for 66 weeks
(348 6 mp/kg/day)

lesions, mortality

A-78

1970, U S EPpa,

1987/KCI, 1978,
US EPA, 1987,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

September,

1990

SUBCHRONIC ARD CHRONIC TOXICITY (OTHER THAN CARCIROGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral {mg/m° (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
2,4,4'Trichloro-
2* -hydroxydiphenyl ether
subchronic NA, 500 mg/kg, 6 days/ NA rat ND, ND ND 4E+0 NA 100 U S EPA, 1987/
week for 4 weeks (428 Lyman and
mg/kg/day) Furia, 1969,
U S EPA, 1987
chronic NA, NA RA NA ND, KD ND ND NA NA US EPA, 1987/
U S EPA, 1987-
Trichloromethane (see Chloroform)
Trichlorophenol, 2,3,4-, 2,3,5-, DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1987
2,3,6~, and 3,4,5-
2,4,5-Trichlorophenol
subchronic NA, 1000 ppm of diet NA rat NA, hepatotoxicity, ND 1E+0 NA 100 U S EPA, 1984,
for 98 days (100 mg/ kidney effects 1987/McCollister
kg/day) ot al , 1961,
US EPA, 1984,
1987
chronic NA; 1000 ppm of diet NA rat NA, hepatotoxicity, ND 1E-19 RA 1000 U S EPA, 1984,
for 98 daya (100 mg/ kidney effects 1987 /McCollister
kg/day) et al., 1961,
U S. EPA, 1986,
1987, 1990
2,4,6-Trichlorophenol - see Table B
2,4,5-Trichloro-
phenoxyacetic acid
subchronic NA; 10 mg/kg/day for NA rat NA, liver and kidney ND 1E-1 NA 100 U S EPA, 1989/
80 days weights Gehring and
Betso, 1978,
U S EPA, 1989
chronic NA; 3 mg/kg/day NA rat NA, decreased survival ND 1E-28 NA 300 U S. EPA, 1989/
3-generation study Kociba et al ,
1979, U S, EPA,
1989, 1990
2(2,4,5-Trichlorophenoxy)
propionic acid (Silvex)
subchronic RA, 30 ppm in diet NA dog NA, histopathological ND 8E-3 NA 100 NA/Mullison,

for 2 years (0 75
ng/kg/day)

changes in liver

1966, Gehring
and Betso, 1978,
US EPA, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

1990

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: Septamber,

Species

Effect of Concern

Inhalation RfC

Exposure Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral [(mg/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
chronic NA, 30 ppm in diet NA dog NA, hist.opat.hol.oitcul ND 8E-38 NA 100 NA/Mullison,
for 2 years (0.75 changes in liver 1966, Gehring
mg/kg/day) and Betso, 1878,
U S. EPA, 1990
Trichloropropane, 1,1,1- and 1,1,2- DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S EPA, 1887
1,1,2-Trichloropropane
subchronic NA, 100 mg/€ in drinking NA rat histopathological ND 5E-2 NA 300 U S. EPA, 1987/
water for 13 weeks lesions in liver, Villaneuve
(15 ma/kg/day) kidney and thyroid et al , 1985,
U S EPA, 1990
chronic NA; 100 mg/¢ in drinking NA rat histopathological ND SE-38 NA 3000 U S EPA, 1987/
water for 13 weeksa lesions in liver, Villaneuve
(15 mg/kg/day) kidney and thyroid et al , 1985,
US EPA, 1990
1,2,3-Trachloropropane
subchronic NA, 8 mg/kg 5 daya/week NA rat NA, transient clinical ND 6E-2 NA 100 U S. EPA, 1987/
for 120 days (5 7 signs, liver and kidney NTP, 1983,
mg/kg/day) lesions, decrease in RBC, U S EPA, 1987
hematocrit and hemoglobin
chronic NA, 8 mg/kg 5 days/weak NA rat NA, transient clinjical ND 6E-32 NA 1000 U S EPA, 1987/
for 120 days (5 7 signs, liver and kidney NTP, 1863;
mg/kg/day) lesions, decrease in RBC, U S EPA, 1087
hematocrit and hemoglobin 1990
1,2,3-Trichloropropene b
subchronic 3 ppo (18 mg/m®), dog NA eye irritation, NA ND SE-3 NA 100 NA/McKenna
6 hours/day, 5 days/week et al , 1978,
for 66 weeks, NA U S EPA, 1983
chronic 3 ppm (18 me/md), dog RA eye irritation, NA ND SE-3P NA 100 NA/McKenna
6 hours/day, 5 days/woek et al , 1978,
for 66 weeks, NA U S EPA, 1983
2,3,6-Trichlorotoluene
subchronic NA; 0.5 ppm in diet NA rat NA; liver kidney, ND SE-5 NA 10000 U S EPA, 1987/
(0 05 mg/kg/day) for thyroid lesions Chu et al ,
28 days 1984, U S EPA,
1987
chronic NA; HNA NA NA NA, RA ND ND NA NA U S EPA, 1987/

U S EPA, 1987




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update:

1980

SUBCHRONIC AND CHRONIC TOXICITY (OTHER TBAR CARCINOGENICITY)
September,

Expoaure Species Effect of Concern —Inhalation RfC Oral RfD Uncertainty Factor ___ Reference
Compound Inhalation; Oral Inhelation Oral Inhalation, Oral [m;/mJ (mg/kg/day)] (mg/kg/day) Inhalation Oral Inhalation/Oral
a,2,6-Trichlorotoluene
subchronic NA, 0 5 ppm in diet NA rat NA, liver, kidney, ND SE-S NA 1000 U S. EPA, 1987/
(0.05 mg/kg/day) for thyroid lesions Chu et al ,
28 days 1984, U S EPA,
1987
chronic NA, RA NA NA NA, NA ND ND NA NA U S EPA, 1987/
U S EPA, 1987
1,1,2-Trichloro-1,2,2-
trifluoroethane
subchronic 10,000 ppm (76,638 ma/ma) rat rat decreased body weight, 27E+0 3E+0P 100 100 Trachimowicz
6 hours/day, 5 days/week decreased body weight et al , 1988,
for 24 monthg; 10,000 ppm U S EPA, 1990/
(76,638 mg/m”) 6 hours/ Trachimowicz
day, 5 days/week for 24 et al., 1988,
montha (343 mg/kg/day U S EPA, 1990
absorbed dose)
chronic 10,000 ppm (76,638 ms/ma) rat rat decreased body weight, 27E+0 3E+0P- 2 100 100 Trachimowicz
6 hours/day, 5 days/week decreased body weight et al., 1988,
for 24 monthg, 10,000 ppm US EPA, 1990/
(76,638 mg/m~) 6 hours/ Trachimowicz
day, 5 days/week for 24 ot al , 1988,
months (343 mg/kg/dey U S EPA, 1990
absorbed dose)
Trifluralin
subchronic NA, 30 ppm in the diet NA dog NA, increased liver ND ? SE-3 NA 100 NA/Hoechst,
for 12 months (0.75 weight, methemo- 1984, U S EPA,
mg/kg/day) slobinemia 1984, 1990
chronic NA; 30 ppm in the diet NA dog RA; increased liver ND 7 SE-38 NA 100 NA/Roechst,
for 12 months (0 75 wolght, methemo- 1984, U.S EPA,
ng/kg/day) globinemia (Cancer 1984, 1990
see Table B)
Trimethylbenzenes DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S. EPA, 1987
1,3,5-Trinitrobenzene
subchronic NA; 3 ppm 1,3-dinitro- NA rat RA, increaaed spleen ND SE-4 RA 1000 U S EPA, 1989/

benzene in drinking water
for 16 weeks (0.4 mg/kg/
day equivalent to 0 51
mg/kg/day 1,3,5-trinitro-
benzene)

weight

Cody et al ,
1981, U S. EPA,
1989, 1990
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HEALTH EFFECTS ASSESSMERTS SUMMARY TABLE A:

Update: September, 1990

SUBCHRONIC AND CHRONIC TOXICIYY (OTHER TYHAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RED g2£3££2l231_522225 Refarence
Compound Inhalation; Oral Inhelation Oral Inhalation, Oral (mg/m® (mg/kg/day)] (mx/kg/day) Inhalation Oral  Inhalation/Oral
chronic NA, 3 ppm 1,3-dinitro- NA rat NA, increased spleen ND SE-58 NA 10,000 U S. EPA, 1989/
benzene in drinking water woight Cody et al ,
for 16 weeks (0.4 mg/kg/ 1981, U S EPA,
day equivalent to 0 51 1989, 1990
mg/kg/day 1,3,5-trinitro-
benzene)
Trinitrophenols DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U S. EPA, 1984
2,4,6-Trinitrotoluene
subchronic NA; 0 5 mg/kg/day by HA dog NA, liver effects ND SE-& NA 1000 U S EPA, 1990a/
gavage for 26 weeks U S DOD, 1983,
U S. EPA,
1990a,b
chronic NA, 0 5 mg/kg/day by NA dog NA, liver effects ND SE-48 NA 1000 U S EPA, 1990a/
gavage for 26 woeks (also see Table B) U S DOD, 1983,
U S. EPA,
1990a,b
Vanadium
subchronic NA; 5 ppm vanadium NA rat NA, none observed ND 7E-3 NA 100 U S EPA, 1987/
from vanadyl sulfate Schroeder
in drinking water for et al., 6 1970,
lifetime (0.7 mg/kg/day) U S EPA, 1987
chronic FA; 5 ppm vanadium NA rat NA, none observed ND 7E-38 NA 100 U S EPA, 1987/
from vanadyl sulfate Schroeder
in drinking water for et al., 1970,
1lifetime (0.7 mg/kg/day) U.S EPA, 1987
Vanadium pentoxide
subchronic HA: 10 ppm vanadium NA rat NA, none observaed ND 9E-3 NA 100 U.S EPA, 1987/
in diet from vanadium Stokinger
pentoxide for lifetime et al , 1953,
(0 8 mg vanadium pent- U S. EPA, 1887
oxide/kg/day)
chronic RA; 10 ppm vanadium NA rat NA, none observed ND QE-23° NA 100 U S EPA, 1987/

in diet from vanadium
pentoxide for lifetime
(0.9 mg vanadium pent-
oxide/kg/day)

Stokinger

et al , 1953;
U S EPA, 1987,
1990




HPEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September,

1890

SUBCHRORIC AND CHRORIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral (ru‘s/rn:l (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Vanadyl sulfate
subchronic NA; 5 ppm vanadium from NA rat NA, none observed ND 2E-2 NA 100 U S EPA, 1987/
vanadyl sulfate in Schroeder
drinking water for life- et al , 1970,
time (2 24 mg vanadyl U S EPA, 1987
sulfate/kg/day)
chronic NA; 5 ppm vanadium from NA rat NA, none observed ND 2E-2 NA 100 U S EPA, 1987/
vanadyl sulfate {n Schroeder
drinking water for life- et al , 1970,
time (2.24 mg vanadyl USs EPA, 1987
sulfate/kg/day)
Vernolate
(Vernam)
subchronic NA, 20 ppm in the diet NA rat NA, decreased body weight ND 1E-2 NA 100 NA/Stauffer
(1 mg/kg/day) reproduc- Chem Co , 1983,
tive . U S EPA, 1983,
1990
chronic NA., 20 ppm in the diet NA rat NA, decreased body weight ND 1E-3° NA 1000 NA/Stauffer
(1 mg/kg/day) reproduc- Chem Co , 1983,
tive U S EPA, 1983,
1990
Vinyl acetate
subchronic 350 ppm (176 ms/ma) mouse rat nasal lesions, no effect 2E-1 1E+0 30 100 Owen, 1988;
6 hours/day, 5 days/week on body and kidney weight Dreef-~Vander
for 13 weeks (HEC=5 mg/ma- Meulen, 1988,
1000 ppm in the drinking Beems, 1988,
water for 2 years (100 U S EPA, 1850/
mg/kg/day) Shaw, 1988,
U S EPA, 1989
chronic 30 ppm (176 na/ma) mouse rat nasal lesions; no effect 2E-14 1E+0 30 100 Owen, 1988,

6 hours/day, 5 days/week
for 13 weeks (HEC=5 ma/m>’
1000 ppm in the drinking
water for 2 years (100

mg/kg/day)

4-Vinyl-l-cyclchexene

on body and kidney weight

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

Dreef-Vander
Meulen, 1988,
Beems, 1988,
U.S EPA, 1990/
Shaw, 1988,

U.S EPA, 1989

U S EPA, 1983




HEALTH EFPECTS ASSESSMENTS SUMMARY TABLE A:

Update: September,

SUBCHRONIC AND CHROWIC TOXICITY (OTHER THAN CARCINOGENICITY)

1990

Species

Exposure Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral (mg/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
m-Xylene
subchronic 4750 mg/lna. 8 hours/ rat rat hepatomegaly, none &4E+0 (1E+0) 4E+0 1000 100 Tatral et al
day, 7 days/week for observed 1981, U s EPA
1 yoar (1009 ma/ks/ 1989/NTP, 1986
day)¥; 500 mg/kg mixed )
xylenes 5 days/week for
103 weeks (357 mg mixed
xylenes/kg/day)
chronic 4750 ma/na, 8 hours/ rat rat hepatomegaly; hyper- 7E-1 (2E-1) 2E+0 5000 100 Tatrai et al
day, 7 days/week for 1 activity, decreased body 1981, U.S EPA
year (1009 ma/kg/day); weight, increased mortality 1989/NTP, 1086,
250 mg/kg mixed xylenes at higher dosage us EPA: 1986
5 days/week for 103
woeks (179 mg mixed
xylenesa/kg/day)
o-Xylene *
subchronic 150 ms/m:’ continuous rat rat fetotoxicity, none 3E+0 (lEHZl)l:'b AE+0 100 100 Ungvary et al
on days 7-14 of gesta- observed 1980, U § EPA.
tion (95 6 mg/kg/day), 1989/NTP, 1986
500 mg/kg mixed xylenes
5 days/week by gavage
for 1) weeks (357 mg
mixed xylenes/kg/day)
chronic 4750 mg/m’, 8 hours/ rat rat hepatomegaly, hyper- 7E-1 (2E-1) 2E+0 5000 100 Tatrai et al
day, 7 days/week for activity, decreased body 1981, U s§. EPA
1 year (1009 ms/ks/day); weight, increased mortality 1989/NTP, 1986
250 mg/kg mixed xylenes at higher dosage US EPA, 1986
S days/week for 103 ’
woaeks (179 mg mixed
xylenes/kg/day)
p-Xylene
subchronic 20 ppm 7 S hours/de! human NA CNS effects, nose and 3E-1 ND 100 NA Hake ot al .
for 5 days (27 mg/m”) throat irritation, NA 1981,
NA U S. EPA, 1089/
U S. EPA, 1989
chronic 20 ppm 7.5 hourl/dag human NA CNS effects, nose and 3E-1 KD 100 RA U S EPA, 1989/
for S5 days (27 mg/m”); throat irritation, NA U.S. EPA, 1989
RA
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A:

Update: September,

1990

SUBCHRONIC AND CHROWIC TOXICITY (OTHER THAN CARCINOGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RED Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral [mg/m3 (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Xylenes, mixed
subchronic 20 ppm 7.5 houra/da! human rat CNS effects, nose and JE-1 4E+0 100 100 fake ot al ,
for 5 deys (27 mg/m”); throat irritation, none 1981,
500 mg/kg mixed xylenes observed Litton Bio-
5 days/week by gavage netics, 1978,
for 1) weeks (357 mg U S EPA, 1989/
mixed xylenea/kg/day) NTP, 1986,
U S EPA,
1990
chronic 20 ppm 7.8 honra/da! human rat CNS effects, nose and 3g-19 2E+0° 100 100 Hake ot al ,
for 5 days (27 mg/m”), throat irritation, hyper- 1981,
250 mg/kg mixed activity, decreased body Carpenter et al .
xylenes 5 days/week for weight and increased 1975, U S EPA,
103 weeks (179 mg mixed mortality at higher dosagel 1989/NTP, 1986,
xylenes/kg/day) U S EPA, 1989,
1990
Zinc
subchronic NA, 2 14 mg/kg/day NA human NA, anemia ND 2E-1 NA 10 U S EPA, 1984/
therepeutic dosage Pories et
al , 1967;
Prasad et al.,
1975, U S. EPA,
1984
chronic NA, 2 14 mg/kg/day NA human NA, uneﬂ:luL ND 2E-18 NA 10 US. EPA, 1984/
therapeutic dosage Pories et al ,
1967; Prasad
et al , 1975,
U S EPA, 1984
Zinec cyanide
subchronic NA; 10.8 mg/kg/day NA rat NA, weight loss, thyroid ND SE-2" NA 500 NA/Howard and
funigated cyanide in effects and myelin Hanzal, 1955,
food for 2 years degeneration Philbrick et
(67 5 mg zinc al , 1978, U S
cyanide/kg/day) EPA, 1990
chronice NA; 10 8 mg/kg/day NA rat NA; weight loas, thyroid ND Sg-28.0 RA 500 NA/Howard and
funigated cyanide in effects and myelin Hanzal, 1955,
food for 2 years degeneration Philbrick et
(67.5 mg szinc al , 1879, U S
EPA, 1890

cyanide/kg/day)




HEALTH EFPECTS ASSESSHENTS SUMMARY TABLE A:

Update: September,

1930

SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCIROGENICITY)

Exposure Species Effect of Concern Inhalation RfC Oral RfD Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral [mg/m” (mg/kg/day)) (mg/kg/day) Inhalation Oral Inhalation/Oral
Zinc phosphide
subchronic NA; 50 ppm in diet RA rat NA; reduction of ND 3E-3 NA
for 13 weeks, converted food intake and body tooo nggn‘uag aéPA
to 3 48 mg/kg/day by weight 1990 ’
authors
chronic NA; 50 ppm in diet RA rat NA, reduction of ND 3E-4° NA 10,000
for 13 weeks, converted food intake and body ' nggalue; néPA
to 3 48 ms/kg/day by weight 1990 '
authors
Zineb
subchronic NA; 500 ppm in the diet NA rat NA, thyroid KD SE-2 NA 500 NA/B -
for 2 years (25 mg/kg/ hyperplasia Sm{L;Q::':il
day) 1953; U S. EPA,
1984, 1990
chronic NA, 500 ppm in the diet NA rat NA, thyroid ND SE-28 NA S60 N, -
for 2 yoars (25 mg/kg/ hyperplasia S;{E;‘::-:{I
day) 1953, U S EFA,
1984, 1890

8yerified, ava

Ppased on route-to-route extrapolation

€Specifically related to organoleptic threshold and potential for respiratory tract irritation, not to systemic toxicity

tlable on IRIS

dSpoctlic.lly related to organoleptic threshold, safe concentration may be higher but data are inadequate to assess

®Inhalation study with antimony trioxide in rats (Watt, 1980, 1981, 1883, ASARCO, Inc . 1980) provides qualitative evidence of lung cancer,

estimated.

ICalcul.ut.od by analogy to antimony by correcting for differences in molecular weight

8Under review

by RfC/RfD Work Group

hpecause of background dietary exposure, a subchronic oral RfD was not estimated

iverified 2 separate RfDs, 1E-3 for food and SE-4 for water

JVerliod; Workgroup concurrence on final data base file and IRIS input pending

cancer potency not

XCurrent drinking water standard of 1.3 mg/{; Drinking Water Criteria Document concluded toxicity data were inadequate for calculation of an RfD for copper

1CRAVE-verified as an EPA weight-of-evidence Group D substance

*-86



HEALTH EPFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHROWIC TOXICITY (OTHER TBAN CARCIMOGENICITY)
Updste. Septeamber, 1990

PThese values differ from those in the HEED (U S EPA, 1987) because the uncerteinty factors for deriving the inhalation R{D valuea presented herein were
to correspond to those used by IRIS (U.S EPA, 1990) for senerating the oral RfD from the same (inhalation) study

"Calculated by analogy to free cyanide by correcting for differences in molecular weight

®These values differ from those in the HEA (U.S. EPA, 1984) because the study chosen as the basis for the inhalation RfD vealues was changed to conform to
inhalation study chosen as the basia of the oral RfD derived in a more recent HEEP (U S EPA, 1986)

PFinal Draft of Air Quality Criteria Document (600/8-83-028F) declines to derive an air quality criterion for lead
90ral RfD not verified and further discussion not scheduled
FBased on RID for methyl mercury

3These values differ from those in the HEA (U S EPA, 1984) because the study chosen as the basis for the inhalation RfD values was changed to conform to
inhalation study chosen as the basis of the oral RfD derived on IRIS

tA minor calculation error in estimation of tranaformed dose in 1986 HEEP is corrected here
“Verified as 8 Group C carcinogen, no quantitative estimate available

Yan acceptadble air concentsetion of 0 07 -/-J was estimated by Carson et al (1981) from available data
“Zspariment performed with o-rylene

5From toztcity dets on tetreethyl leed

Yuithdsewn (rom RIS

®The orel RfD, while still evetlable aon [RIS. 1s being reconsidered by the RfD Woth group
%%Mhe verified RID appears on IRIS es 1 JE-) because of & typogrephical error
hbbovolopon'.al effects have been used as the basis of calculation

€CBased on arsenic equivalents

ddrhis value for nitrogen dioxide-N is based on analogy to nitrate

®®Calculated by anslogy to mercury by correcting for differences in molecular weight

£fA new RID is verified and the old number on IRIS will be cheanged

88Inhalation RIC not verified and further discussion not scheduled

NA = Rot aepplicable or not available: FD = not determined, NR = not reported

Notes. To estimate acceptable water concentrations from oral RfDg/RfD, multiply by 70 and divide by 2 ¢
If exposure occurs by both oral and inhalation routes, the route-specific Rst/Rm must be proportionally reduced

A-817

changed

the

the



HEALTH EFFECTS ASSESSMFNTS SUMMARY TABLE B: CARCINOGERICITY
Update: September, 1990
EPA Group/Unit Risk
Exposure Specles Tumor Site [Slope Factor] Reference
Compound Inhalation, Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m’) L _ (ug/)71 _
[ (mg/kg/day) ") [(mg/kg/day) ™)
Acephate NA, 2-year dietary NA mouse NA liver ND C/2 5E-7 U S EPA, 1990/
(also see Table A) (8 7e-3)2 Chevron Chemical
Company, 1982,
U S EPA, 1984,
U S EPA, 1990,
U S EPA, 1990
Acrolein NA, KA NA NA HA NA C/ND® c/ND® U S EPA, 1987,
(also see Table A) 1980/U S EPA, 1987,
1990
Acrylamide NA, 2-year drinking NA rat NA CNS, mammary and B2/1 3E-3 B2/1 3E-4& U S EPA, 1990/
water thyroid glands, (4 SE+0)2" (& S5E+0)° Johnson et al ,
uterus, oral 1986, U S EPA,
cavity 1985, 1990
(also see Table A)
Acrylonitrile occupational; three human rat lung multiple B1/6 8E-5 B1/1 SE-5 O'Berg, 1980;
drinking water 12 4E-1)° [5 4E-1)° US EPA, 1983,
studies 1987a,b, 1990/
Quast et al., 1980,
Bio/dynamics, Inc
1980a,b, U S EPA,
1983, 1987, 1990
Alachlor NA; NA NA NA NA RA BZ/NDt B2/2 35-9 U S EPA, 1984,
(also see Table A) (8 1E-2) 1980/U0 S EPA, 1984,
1890
Aldrin three dietary studies; mouse mouse liver liver B2/4 9E-3 B2/4 SE-4 NCI, 1977, Davis and
three dietary studies (also see Table A) 1 7!E+1|°'b 11 7E+1)° Fitzhugh, 1962,
Epstein, 1975,
Davis, 1965, U S
EPA, 1986, 1987,
1990/RCI, 1977,
Davis and Fitzhugh,
1962, Epstein, 1975,
Davis, 1965, U S
EPA, 1986, 1987,
1990
Allyl chloride NA, HA NA NA RA NA c/ent c/npt US EPA, 1983,
(also see Table A) 1990/U S EPA, 1983,

1980




HEALTH EFFECTS ASSESSMERTS SUMMARY TABLE B:

Update: September, 1990

CARCINOGENICITY

Compound

Exposure

Species

Tumor Site

EPA Group/Unit Risk
[Slope Factor}

Reference

Inhalation, Oral

Inhalation Oral

Inhalation Oral

Inhalatjon Oral

(ug/m*)71 (ug/) T
[ (mg/kg/day) 1) ((mg/kg/day) 1)

Inhalation/Oral

Aniline

Aramite

Arsenic

Asbestos

Azobenzene

Benzene

Benzidine

NA, 2-year dietary

NA; 400 ppm in diet
for 104 weeks (20
mg/kg/day)

100-5000 ug/m3
continuous;

0 01-1 8 mg/¢ in
drinking water

occupational,
dietary

NA, 2-year dietary

occupationsl;
occupational

occupational,
occupational

NA

NA

human

human

RA

human

human

rat

rat

human

rat

human

human

NA spleen

increased increased
incidence incidence
of liver tumors of liver tumors

(also see Table A)

respiratory skin
tract
(also see Table A)

lung and
mesothelioma

large intestine

NA abdominal cavity

leukemia leukemia

urinary bladder urinary bladder
(also see Table A)

B2/ND B2/1 6E-7
{5 7e-3)°

B2/7 1E-
[2 5E-2)

B2/7 1E-6
(2 5E-2)

A/4 3E-3 A/HAK
[5 OE+1)%.P

A/2 3E-1 A/ND
(fibers/m¢)~! ®

B2/3 1E-5

B -6
(1 1E-1]%.P e

{1 1E-1)°

A/8 JE-6
{2 9E-2)®

A/8 JE-7
t2 9g-2)9.b

A/6.7E-2
[2 3E+2)®

A/6 7E-3
(2 3E+2)8.b

U S EPA, 1990/
CIIT, 1982,
U S EPA, 1985, 1990

Popper et al , 1960,
Oser and Oser, 1962,
U S EPA, 1989/
Popper et al , 1960,
Oser and Oser, 1962,
US EPA, 1989

Brown and Chu,
1983a.b,c, Lee-
Feldstein, 1983,
Higsins, 1982,
Enterline and
Marsh, 1982,

U 5. EPA, 1984a,b,
1990/U S EPA,
1990

US EPA, 1986,
1990/NTP, 1985,
US EPA, 1985, 1990

US EPA, 1990/
NCI, 1879, U S Epa,
1986, 1990

Ott et al , 1978,
Rinsky et al., 1981,
Wong et al , 1983,
US EPA, 1985,
1987, 1989, 1980/
Ott et al , 1978,
Rinsky et al., 1981,
Hong et al 1983,

U S EPA, 1985,
1987, 1889, 1890

lavon st al , 1873,
U S EPA, 1990/
Zavon et al , 1973,
US EPA, 1980,
1986, 1987, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY
Update: September, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site {Slope Factor} Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m”)” -1 (ug/l)” 1
[(mg/kg/day) *] [(mg/kg/day) "]
Benzo(a)anthracene NA; NA NA NA NA NA B2/RAf.0 p2/Npf-u U.S EPA, 1890
Benzo(a)pyrene 2 2-89 5 mg/m>, & 5 hamster mouse respiratory stomach B2/ND2- ¥ B2/ND2-Y Thyssen et al
hours/day for <86 4 tract 1990, U S EPA,
woeks, 1-250 ppm 1990/Neal and
diet for =110 days Rigdon, 1867,
U S EPA, 1980,
1990
Benzo(b)fluoranthene NA, NA NA NA NA NA BZ/NDt'u BZ/NDf'“ U S EPA, 19880/
U S EPA, 1990
Benzo(k)fluoranthene NA, NA NA NA NA NA BZ/NDt'u BZ/NDf'u U S EPA, 1990/
U S EPA, 1980
Benzotrichloride NA, 0 26 mg/kg/day, mouse mouse lung lungs B2/NAS B2/3 BE-4 US EPA, 1990/
2 days/week by gavage {1 3E+1)° Fukuda et al , 1978,
for 25 weeks U S EPA, 1986, 1990
Benzyl chloride NA, 0, 15, 30 mg/kg, NA rat NA thyroid B2/ND B2/4 9E-6 U S EPA, 1990/
3 days/week by gavage p 7e-1)° Lijinski, 1886,
for 104 weeks U S EPA, 1986, 1990
Beryllium occupational, 5 ppm human rat lung total B2/2 4E-3 B2/1 2E-4 Wagoner et al ,
in drinking water tumors (8 4E+0)° [4.3E40)8 1980; U.S EPA,
for lifetime (also see Table A) 1987, 1990/
Schroeder and
Mitchener, 1975,
U S EPA, 1886,
1990
Bis(2-chloroethyl) 560-day oral study; mouse mouse liver liver B2/3 3E-4 B2/3 3E-5 Innes et al , 1869,
ether 560-day oral study {1 1E+0]2.P [1 1E+0)® U.S EPA, 1980,
1990/Innes et al ,
1969, U S EPA, 18980
1987, 1880
Bis(chloromethyl)- inhalation 10-100 rat rat respiratory . WD A/6 2E-2 A/6 2E-3 Kuschner et al
ather days, inhalation tract (2 2E+2)2 {2 2E+2)8.P 1975, U S EPa,

10-100 days

1990/U S EPA,
1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY
Update: September, 1880
EPA Group/Unit Risk
Exposure Species Tumor Site ISlope Factor] Referance
Compound Inhalation, Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m>)”~ a (ngre) %
[(mg/kg/day) 1) [(mg/kg/day) 1)
Bis(2-chloro-1-methyl- 2-year gavage mouse mouse liver, lung liver, lung C/ZE-Sb C/2E-6 NTP, 1982,
ethyl)ether studyP, 2-year [7E-2} (7E-2) U S EPA, 1987/
gavage atudy NTP 1682,
U S EPA, 1987
Bis(2-ethylhexyl) NA; 103-week NA mouse NA liver B2/ND® B2/4E-7 a U S EPA, 1990/
lat dietary atudy (also see Table A) [1 &4E-2) NTP, 1882,
phthalate US EPA, 1986,
19688, 1990
Bromodichloromethane NA; 102-week gavage RA mouse NA liver B2/KDE B2/3 7E- U S EPA, 1987,
study (also see Table A) {1 3E-1) 1990/NTP, 1986,
U S EPA, 1987,
1990
Bromoethene 2-year inhalation rat NA liver NA B2/3 2E-5 B2/ND Benya et al , 1982,
1 bromid study; NA {1 1E-1) U S EPA, 1984/
(vinyl bromide) 7 US EPA, 1884
B form NA, 103-week gavage NA rat NA large intestine B2/1 1E-6 B2/2 3E-7 U S EPA, 1989,
romote study (also see Table A) (3 BE-3)° {7 9g-3)° 1990/NTP, 19868,
U S EPA, 1989,
1990
-Butediene two inhalation mouse rat hematopoietic NA B2/2 BE-4 ND ND/Hazelton Labs,
1.37Bute studies, NA systen, (1 8E+p)4.1 1881, U S EPA,
Leydig cell, 1985, 1989,
thyroid U S EPA, 1989, 1990
a
b 1 NA, NA NA NA NA NA NA C/ND UsS EPA, 1987,
Butyl bensy (also see Tabla A) 1990/0 S* EPA,
P 1887, 1880
occupational; NA human NA respiratory NA Bl/1 8E-3 ND/ND€ Thun et al , 1985,
Cadmtum P tract (6 1E+0]2 US EPA, 1985,
(also see Table A) 1990/U S EPA, 1984,
1988, 198890
RA; dietary study NA mouse NA Lymphosarcoma C/ND C/2 4E-7 U S EPA, 1984/
Captatol (CBI) i (also see Table A) {8 6E-3] U S EPA, 1984

B-4



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY
Update. September, 1990
EPA Group/Unit Risk
E sure Species Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m3y 1 _ (ug/O)7 1 .
I(mg/kg/day)” 1] ((mg/kg/day) 1)
Captan NA; NA NA NA NA NA BZ/ND‘ B2/1 OE-? U S EPA, 1984,
(also see Table A) (3 se-f 1990/U S EPA,
1984, 1990
Carbazole NA, 96-week dietary NA mouse NA liver B2/ND B2/2 BE-7 U S EPA, 1986/
study {2E-2]) Tsuda et al., 1982,.
U S EPA, 1986
Carbon tetrachloride several gavage saveral several liver liver B2/1 SE-54 B2/3 7E-6 Della Porta et al
studies, several (also see Table A) 11 3E-1)2 [1 3e-1)° 1961, Edwards
gavaga studies et al , 1942, NCI,
1976, U S EPA,
1984a,b, 1990/
Della Porta et
. al , 1961, Edwards
ot al , 1942,
NCI, 1976,
U S EPA, 1984a,b,
1990
Chloranil NA, 82-week oral NA mouse NA liver and C/ND C/1 1E-5 US EPA, 1986/
study lung {& 03E-1] BRL, 1868, U S EPA,
1986
Chlordane two dietary bioassays, mouse mouse liver liver B2/3 7E-4 B2/3 7E-5 IRDC, 1973, NCI,
two dietary bioassays (also see Table A) (1 3E+0)0.D {1 3E+0)® 1977, U S EPA,
1986, 1980/1IRDC,
1973, KCI, 1977,
U S EPA, 1986
1988, 1990
Chlorodibromoethane NA, 105-week gavage NA mouse NA liver B2/ND B2/2 AE-6 U S EPA, 1987/
study (8 4E-2) NTP, 1985,
U S EPA, 1987
Chloroethene
(see vinyl chloride)
Chloroform 138-477 mg/kg/day; mouse rat liver kidney B2/2 3E-5 B2/1 1E-7 NCI, 1976, U S EPA,
200-188 ppm in (also see Table A) (8 1E-2)2 (6 1E-3)2 1985, 1988, 1990/

drinking water for
104 woeks

Jorgenson et al
1985, U S EPA,
1988, 1990




HFALTH EFFFCTS ASSESSMENTS SUMMARY TABLE B: CARCIROGENICITY
Update: September, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor] Referenc
Compound Inhalation, Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
tug/m) T (ws/)" 1
[(mg/kg/day)~1) ((mg/kg/day)™ 1)
Chloromethane 24-month inhalation mouse mouse kidney kidney C/1 BE-6 C/3 7IE-7b CIIT, 1981, NIOSH,
study; 24-month {6 3E-3) (1 3E-2) 1984, U S EPA,
inhalation study 1987/CI1T, 1981,
NIOSH, 1984, U S
EPA, 1986, 1987
4-Chloro-2-methyl- NA; 0-4000 ppm in NA mouse NA vascular B2/ND B2/1.6E-4 US EPA, 1986/
aniline the diet for 18 hemangiomas {5 8E-1)° US EPA, 1986,
months and hemangio- Welsburger et al
sarcomas 1978
4-Chloro-2-2-methyl- NA, 8-4000 ppm in NA mouse NA vascular B2/ND B2/1 JE-5 US EPA, 1986/
aniline hydrochloride the diet for 186 hemang i omas [4 6E-1) U'S EPA, 1986,
months and hemangio- Welsburger et al
. sarcomas 1978
Chloromethyl methyl NA, NA human NA Lung NA A/ND® A/ND® U S. EPA, 1987,
other 1990/U S EPA,
1990
o-Chloronitrobenzene NA, 18-month NA mouse NA liver B2/ND B2/3 SE-7 US EPA, 1985/
dietary study [2 SE-2) U S EPA, 1985,
Weisburger et al
1978
p-Chloronitrobenzene NA; 0-6000 ppm in NA mouse NA vascular B2/ND B2/5 1E-7 U S EPA, 1985/
the diet for 18 tumors [1 BE-2] US EPA, 1985,
months Weisburger et al
1978
halonil HA: 80-week dietary NA rat NA kidney B2/ND B2/8 2E-8 U S. EPA, 1984/
Chlorthalo study (also see Table A) (2.9£-3)8 NCI, 1978, U S EPA,
1984
c
i Vi occupational, NA human NA lung NA A/1 2E-2 ND/ND Mancuso, 1975; u s
Chromium (VI) P (also see Table A) [4 1E+1)® EPA, 1984a.b,
1990/NA
f f
NA, MA NA RA NA NA B2/ND B2/KA U S EPA, 1990/
Chrysene (also see Table A) US EPA, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B:

Update:

Septeamber, 1990

CARCINOGERICITY

EPA Group/Unit Rlsk

Exposure Species Tumor Site [Slope Factor] Reference
Compound Inhalation, Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(pa/m)~ 1 O g/ a
{(mg/kg/day) ") [(mg/kg/day) 7)
Coal tars occupational; NA human NA lung NA ND/6 2E-4 ND/ND Redmond et al ,
(2 2E+0)® 1979, Mazumdar
et al , 1975, U S
EPA, 1984/HA
Creosote NA; NA NA NA NA NA B1/ND® B1/ND® U S EPA, 1990/
U S EPA, 1990
Cresol, o-, m- NA, NA NA NA NA NA c/nof c/not U S EPA, 1984,
and p- (also see Table A) 1990/U S EPA,
1984, 1990
Crotonaldehyde 113-week drinking rat rat liver liver C/5 4E-4& C/5 &E-5 US EPA, 1989/
water study, (1 9E+0)P {1 9E+0) Chung et al.,
113-week drinking 1986, U S EPA,
water study 1989
pDD HA, 250 ppm in diet NA mouse NA liver NA B2/6 9E-6 U S EPA, 1990/
for 130 weeks ({2 4E-1)° Tomatis et al ,
1974, U S EPA, 1990
DDE NA, doses of 0-1,000 NA mouse, NA liver B2/ND B2/9 7E-6 U s EPA, 1990/
ppm in diet in 3 hamster (3 4E-1)° NCI, 1978, Tomatis
studies et al , 1974, Rossi
et al , 1983,
US EPA, 1930
DDT NA, several dietary mouse, mouse, liver liver B2/9 7E-5 B2/9 7E-6 U S EPA, 1986,
studies rat rat (also see Table A) [3 GE-ll"b [3 4E-1)" 1980/U S EPA,
1984, 1986, 1990
Decabromodiphenyl NA; FA NA NA NA NA c/ND® C/ND® U S EPA, 1984,
oxide (Decabromo- (also see Table A) 1987, 1990/U S
diphenyl ether) EPA, 1984, 1987
1990
Diallate NA; 19-month oral RA mouse NA liver B2/ND B2/1 7E-6 U S. EPA, 1983/
study (6 1E-2] BRL, 1968, Innes
et al , 1969;
US EPA, 1983
Dibenzo(a.h) NA, NA NA NA NA HA B2/KpL.v B2/NDE Y U S EPA, 1990/

anthracene US EPA, 1890




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY
Update: September, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor]) Reference
Compound Inhalation, Oral Inhalation Orasl Inhalation Oral Inhalation Oral Inhalation/Oral
= T
(ug/m°) (ug/l) !

{ (mg/kg/day) 1)

[(mg/kg/day) 1)

Dibromochloromethane

1,2-Dibromo-3-~
chloropropane

1,2-Dibromoethane
(ethylene dibromide)

1,4-Dichlorobenzene
(p-dichlorobenzene)

3.3'-Dichloro-
benzidine

1,4-Dichloro-2-butene

1,1-Dichloroethane

1,2-Dichloroethane
(ethylene chloride)

1,1-Dichloroethylene
(vinylidene chloride)

NA, 105-week gavage
study

Inhalation study;
Studies include
gavage and skin
application

88-103 week inhala-
tion study, 49-week
gavage study

NA, 103-week gavage
study

NA. lifetime
dietary study

90-day inhalation
study, NA

NA; gavage

gavage, gavage

10 and 25 ppm for
12 months, gavage

rat,

rat

NA

NA

rat

rat

mouse

rat,

mouse

rat

mouse

rat

NA

rat

rat

rat

c/npt

NA hepatocellular C/2 4E-6
adencmas or (8 hE-Z]f
carcinomas

(also see Table A)

lung, nasal forestomach, B2/6 3E-3 B2/6 3E-4

cavity, tongue, mammary gland, [2 2E+1) [2 2E+1)

pharynx, adrenal 1lung, skin

cortex

nasal cavity forestomach B2/2 2E-4 B2/2 5E-3

(7 6E-1)2 (8 SE+1)@

NA liver C/ND C/6 BE-7

(also see Table A) [2 4E-2)8
NA mammarcy B2/ND B2/1 3E-5
(4.5E-1]°
nasal NA B2/2 6E-3 B2/ND
passages (9 3E+0]
(also see Table A)

NA hemangio- c/npf c/npf

sarcoma
(also see Table A)

circulatory circulatory B2/2 6E-5 B2/2 6E-6

system aystem (9 1E-2)9:b (9 1E-2)®

kidney adrenal C/SE-S C/1 7E-5
(also see Table A) [1 2E+0]9-? (6E-1)8

U S EPA, 1890/
NTP, 1985, U sS.
EPA, 1987, 1989,
1990

SRC, 1882, U S EPa,
1985, 1886/SRC 1882,
U S EPA, 1985, 1986

NTP, 1882, U S EPA,
1984, 1980/KCI,
1978, U S. EPA,
1984, 1887, 1990

Federal Register,
1987, U S EPA,

1987 /Federal
Register, 1987, NTP,
1986, U S EPA, 1987

U S EPA, 1990/
Stula ot al.,
1875, U S EPA,
1988, 18890

EI Dupont de
Nemours, 1986,
U S. EPA, 1887/
US EPA, 1987

UsS EPA, 1984,
1990/NCI, 1878,
US EPA, 1985, 1990

NCI, 1878, U S EPA,
1885, 1990/NCI,
1878, U S EPa,
1885, 1990

Maltoni et al ,
1985, U'S EPA,
1985, 1890/NTP,
1982, U S EPA,
1985, 1988, 1390




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGERICITY
Update: Septeamber, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor]) Reference
Compound Inhalation, Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m”)” (ug/0)"
[ (mg/ka/day) 1) {(mg/kg/day)” 1]
Dichloromethane see Methylene chloride
1,2-Dichloropropane NA; gavage NA mouse NA liver B2/ND B2/1 9E-6 US EPA, 1987/
(also see Table A) [6 BE-2]8 NTP, 1986,
U S EPA, 1987
1,3-Dichloropropens 2-year inhalation mouse rat benign lung forestomach, B2/3 7E- B2/5 1E-6 Lomax et al , 1989,
bloassay, 104-wesk tumors liver, adrenal, 1 3E-1} {1 8e-1)* U S EPA, 1989,
gavage study (also see thyroid 1990/NTP, 1985,
Table A) U S EPA, 1985,
19689, 1990
Dieldrin several dietary mouse mouse liver liver B2/4 6E-) B2/4 GE-4 Thorpe and Walker,
studies, several (also see Table A) {1 6E+1)9: [1 6E+1)2 1973, Davis, 1965,
dietary studies Walker et al , 1972,
Tennekes et al ,
1981, Meierhenrey
ot sl 1983, NCI,
1978, U S EPA,
1990/Thorpe and
Walker, 1973, Davis,
1965, Walker et al
1872, Tennekes
et al , 1981,
Moisrhenrey et al
1983, NCI, 1978,
US EPA, 1987, 1990
Diethylatilbesterol Oral ntudlonb, rat, rat, mammary gland, mammary gland, A/1 4E-1 A/1 &E-2 SRC, 1983; U S EPA,
Oral studies mouse mouse uterus, cervix uterus, cervix (4 QE*ZIb [4 QE+2]) 1986/SRC, 1983,
U S EPA, 1986
3,3’'-Dimethoxybenzidine NA, lifetime dietary NA hamster NA forestomach B2/KD B2/4E-7 U S EPA, 1987/
study [} &4E-2) Sellakumar et al ,
1969, OSHA/NIOSH,
1960, U S EPA, 1987
2,4-Dimethylaniline NA; 18-month dietary NA mouse NA lung C/ND Cc/2 1E-5 U S EPA, 1987/
study with the HCl {7 SE-1) Weisberger et al ,
salt 1978, U.S EPA, 1987
2,4-Dimethylaniline NA, 18-month dietary NA mouse NA lung C/ND C/t 7E-5 US EPA, 1987/
hydrochloride study [5S BE-1) Weisberger et al ,
1978, U S EPA, 1987




HFALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY
Update: September, 1990
EPA Group/Unit Risk
E sure Spacies Tumor Site [Slope Factor} Reference
Compound Inhalation, Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m) "L (u/)1
((mg/kg/day) ") [(mg/kg/day)” 1)
7,12-Dimethylbenz(a) Data Inadequate for Risk Assessment"
anthracene
3.3°-Dimethylbenzidine NA; 30-day gavage NA rat NA mammary B2/ND B2/2 6E-& US EPA, 1987/
study [9 2E+0) Griswold et al
1968, U S EPA, 1937
1,1-Dimethylhydrazine NA; lifetime NA mouse NA vascular system C/ND C/2 SE-4 U S. EPA, 1984/Toth,
drinking water study (8 7E+0)8 1972, 1973,
US EPA, 1984
1,2-Dimethylhydrazine NA, 73-week drinking NA mouse NA vascular system B1/ND B1/4 OE-2 U S EPA, 1984/Toth
water study {1 4E+3)8 and Wilson, 1971,
U S EPA, 1984
Dimethyl sulfete RA WA LT NA NA NA B2/ND? B2/ND® US EPA, 1985,
1990/U S EPA, 1985,
1990
2 ¢-Dinitrotoluene BA 2-yeer dietary RA et RA liver mammary BZ/ND‘ B2/1 9E-? US EPA, 1987,
study gland (6 8E-1)t.P 1990/EL11s ot al
(alsa see Table A) 1979, U S. EPA,
1987, 1990
t
. trotoluene A, A nA RA NA NA B2/ND B2/1 9E- US EPA, 1987,
2.8-Dinttro (also see Table A) le og-1)E.n 1990/U..S EPA.
1987, 1990
&- NA; 0-530 /kg/day NA rat RA nasal cavity, B2/ND B2/3 1E-? U S EPA, 1930/
1.4-Dloxane for 110 weebs liver (1 1E-2)° NCI, 1978,
U S. EPA, 1990
b liv B2/2 2E-4 B2/2 2E-5 KCI, 1978;
1,2-Diphenylhydrazine 2-year dietary atudy®, rat rat liver er . :
phenylhy 2-year dietary study e oe-1j8-b 18 OE-1)" US EPA, 1980,
1990/NCI, 1978,
U S. EPA, 1980,
1887, 1988, 1990
. - - S EPA, 1887/
Direct Black 38 NA; 190-1500 ppm in NA rat NA liver A/ND A/2 AE-& U R
diet for 93 days (8 7E+0)8 NCI, 1978, U S EPa,
1987
6 NA, 190-1500 in NA rat NA liver A/ND A/2 3E-& U S EPA, 1087/
Direct Blue alet for 91 days (8 7E40)8 NCI, 1978, U S EPa,

1987




HEALTB EFFECTS ASSESSMENTS SUMMARY TABLE B. CARCINOGENICITY
Update September, 1990
EPA Group/Unit Risk
Exposure Specles Tumor Site {Slope Factor] Reference
Compound Inhalation, Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ur/mD L (/™1
{(ms./kg/day) °] [(mg/kg/day) ]
Direct Brown 95 NA, 190-1500 ppm in NA rat NA liver A/ND A/2 6E-4 USs EPA, 1987/
diet for 91 days (9 3E+0)8 NCI, 1978, U S EPA,
1987
Direct Sky Blue 6B NA; RA NA HA NA NA B2/ND B2/ND Us EPA, 1987/
U S EPA, 1987
Epichlorohydrin inhalation exposure rat rat respiratory forestomach B2/1 2E-6 B2/2 BE-? Laskin et al , 1980,
for 30 days, observed tract (&4 2E-3)° {9 9E-3)° U S EPA, 1984,
for lifespan; 81-week (also see Table A) 1985, 1990/Komishi
drinking water study et al , 1980,
U S EPA, 1984,
1985, 1990
Ethyl scrylate NA, 104-week acrylate NA rat NA forestomach B2/ND B2/1 4E-6 U S EPA, 1987/
study [4 BE-2)8 NTP, 1986, U S EPA,
1987
Ethylene dibromide (see 1,2-Dibromoethane)
Ethylene oxide 2-year inhalation rat NA blood cells, NA B1/1E-4 ND Snellings et al ,
study, NA brain (3 sE-1)8 1981, U S EPA,
1985/U S EPA,
1985
Ethylene thiourea RA: 5-500 ppm in diet NA rat NA thyroid B2/ND B2/1E-6 U S EPA, 1984/
for 2 years (also see Table A) {3 6E-2)8 Graham et al , 1975,
U S EPA, 1984
Folpet NA, 112-113-week NA mouse NA digestive tract B2/ND B2/1E-7 U S EPA, 1990/
dietary study (also see Table A) {3 5E-3)9 Chevron Chemical
Company, 1982,
U S EPA, 1984, 1990
Formaldehyde 24-month inhalation rat rodent nasal cavity nasal cavity B1/1 J3E-S B1/8 6E-7 Kerns et al., 1983,
study; NA {4 SE-2)° (3 0E-2] U S EPA, 1990/
US EPA, 1985,
1968a,b
Furazolidone RA; 45-week dietary NA rat NA mammary B2/ND B2/1E-4 U S EPA, 1987/
study [3 8E+0) U S DHEW, 1976a,b,

US EPA, 1987




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCIKOGERICITY
Update: September, 1890

EPA Group/Unit Risk

Tumor Site [Slope Factor] Reference
Exposure Spocion r— Inhalation Oral Inhalation/Oral
Inhalation Oral Inhalation Oral n| t 1
Compound Inhalation, Oral (ug/m>) a (ug/t) 4
[(mg/kg/day) *] [(mg/kg/day) %)
i B2/ND B2/7 1E-4 U S EPA, 1987/
Furium NA; 28-week dietary NA mouse NA leukemija {5 0E+1) Cohen et al , 1870,
atudy US EPA, 1987
B2/ND U S EPA, 1989/
: - NA rat NA NA B2/ND
liver B2/1 3E-3 B2/1 3E-¢4 Davis, 1865,
Heptachlox :ie:ary ‘tu:;::; mouse mouse ll::iso see Table A) [4 5E+0]"b {4 SE+0)]8 Epstein, 1976, NCI,
etary stu

1977, Reuber, 1977,
U S EPA, 1886,
1990/Davis, 1965,
Epstein, 1976, NCI,
1877, Reuber, 1877,
U S EPA, 1886

1887, 1990
live B2/2 6E-3 B2/2 6E-4 Davis, 1865,
Heptachlor epoxide 0-10 ppm in diet for 2 mouse mouse liver r {9 1E+0)8.b (9 1E+0}® Zelsicoieggemécgl
yesrs, 0-10 ppm in orp., .
diet forxr 2 years

EPA, 1990/Davisa,
1965, Velsicol

Chemical Corp.,
1873, U S EPA,

1990
- - Cabral et al 1977
liver liver B2/4 6E-4 B2/4 G6E . )
Hexachlorobenzene diet, diet hamster hamster (also see Table A) 0 SEfolb'f 0y aEve) U'S EPA. 1984,

1890/Cabral ot al
1977, U S EPA,
1964, 1885, 1890

- 2E-6 Kociba ot al ,
t kidney kidney C/2 2E-5 b C/2 a
tadiene diet, diet rat ra 7 BE-2]8. {7 8E-2) 1977, U S EPa,
Hexachlorobuta (also see Table A) [ 1900/Kociba tr’ a1
et al , 1877,
U S EPA, 1880,

1984, 1990
: - US EPA, 1990/Tto
NA liver B2/1 8E-3 B2/1 BE-4 .
Hoxachlorocyclohexene™  NA; 247week dietary A mouse (6 3E+0)@.b 16 3E+0)° ot al , 1873,
alpha study

U S EPA, 1987, 1890




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B:

CARCTIROGENICITY

Update: September, 1990
EPA Group/Unit Risk
E sure Species Tumor Site {Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
A (wg/O)" "
[(mg/kg/day) "} [(mg/kg/day) )
Hexachlorocyclohexane- NA, 110-week dietary NA mouse NA liver C/5 3E-4 C/5 3E-5 U S EPA, 1890/
beta study (1 gE+0)@.D (1 8E+0}® Thorpe and Walker,
1973, U S EPA,
1987, 1880
Hexachlorocyclohexane- NA, diet NA mouse RA liver B2-C/ND B2-C/3 7E-5 U S EPA, 1984/
gamna (Lindane) (also see Table A) {1 3E+0)8 Thorpe and Walker,
1973, U S EPA,
1984, 1990
Hexachlorocyclohexane-~ NA, 6- to 20-month NA mouse NA liver B2/5 1E-4 B2/5 1E-5 U S EPA, 1980/
technical dietary study [1 8E+0)a.b [1 8E+0}® Munir et al , 1983,
U S EPA, 1987, 1990
Hexachloroethane 90-week gavage study, mouse mouse liver liver C/4 OE-6 C/4 OE-7 NCI, 1978, U S EPA,
90-woek gavage study (also see Table A) [1 AE-Zla'b {1 4E-2)2 1989, 1990/NCI,
. 1978, U S EPA,
1980, 1987, 1989,
1990
Hydrazine/hydrazine hydrazine vapor rat mouse nasal cavity liver B2/4 8E-3 B2/8 5E-35 MacEwen et al.,
sulfate inhalation for 1 year, {17 1E+0]® [3 0E+0)2 1981, U S EPA,
25-week exposure by 1984, 1990a,b/
gavage Lo hyrazine Bianciflori, 1870,
sulfate U S EPA, 1084,
1990a,b
Indeno(1,2,3-c,d) NA, NA NA NA NA NA p2/Npf.u p2/Npf.u U S EPA, 1990/
pyrene U S EPA, 1990
Isophorone NA, 2-year gavage NA rat NA kidney, c/npt C/1 2E-7 U S EPA, 1987,
study preputial gland (4 1E-3)® 1990/NTP, 1886,
(also see Table A) U S EPA, 1986,
1887, 1980
Lead NA; NA NA NA NA NA B2/ND? B2/ND® US EPA, 1984,
(also see Table A) 1990/U S EPA,
1984, 1990
Linuron NA; NA NA NA NA NA c/ND® C/ND? U S EPA, 1990/
(also see Table A) US EPA, 1990
2-Methoxy-5-nitro- NA, 0 &4X, O 8Y in NA rat NA skin B2/ND B2/1 3E-6 U S EPA, 1987/NCI,
aniline diet for 104 weeks (4 6E-2]) 1978, U S EPA, 1987




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY
Update: September, 1980
EPA Group/Unit Risk
E sure Species Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m)" 4 (ug/t)”
[(mg/kg/day)™*) [(mg/kg/day) ™1}
2-Methylaniline NA; 2-methylaniline- NA rat NA skin B2/ND B2/6 SE-6 US EPA, 1887/
hydrochloride in {2 4E-1] Hecht et al , 1982,
diet for 83 weeks U S EPA, 1987
2-Methylaniline NA; 93-week dietary NA rat NA skin B2/KD B2/6 OE-6 US EPA, 1987/
hydrochloride study [1 BE-1) Hecht et al., 1982,
U S EPA, 1987
Methyl chloride (ses Chloromethane)
3-Methylchol-anthracene Data Inadequate for Risk Assessment"
4,4-Methylenebis NA, 2-year drinking NA rat NA liver ND ND/7 1E-6 NA/NTP, 1983,
benzelamine water [2 5E-1} U S EPA, 1984
4,4’ -Mothylene-bis
(2-chloroaniline) NA, 2-yoar diet study NA rat NA lung B2/3 7E-5 B2/3 7E-6 US EPA, 1990/
(also see Table A) [1 3E-1) f1 3E-1) Kammineni et al ,
1979, Stula et al
1875, U S EPA, 1980
4,4’ -Methylene bis NA, in diet for NA rat NA thyroid B23/ND B2%/1 3E-6 US EPA, 1985/
(N,N’'-dimethylaniline) 59 weeks {4 6E-2)2 RCI, 1979,
U S EPA, 1990
Methylene chloride inhalation study, mouse mouse lung, liver liver B2/4 1E-6 B2/2 1E-7 NTP, 1886, U S EPA;
(dichloromethane) inhalation and (also see Table A) [1 4E-2)0 {7 5E-3)® 1884, 1990/NTP,
drinking water 1986, NCA, 1883,
atudies US EPA, 1985, 1990
Methylhydrazine NA; lifetime NA hamster NA liver NA/KND NA/3 1E-5 U S. EPA, 1984/Toth
oral study {1 1E+0) and Shimizu, 1973,
US EPA, 1984
2-Methyl-5-nitroaniline NA, in diet for NA mouse NA liver C/ND C/8 &4E-7 U S EPA, 1987/NCI,
98 weeks (3 3E-2) 1878, U S EPA, 1887
Mirex NA, 2-year dietary NA rat NA liver, B2/ND B2/5 1E-5 US EPA, 1987/
study adrenal (1 8E+0) RTP, 1987,
(also see Table A) U S EPA, 1987




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCIBOGENICITY
Update: September, 1880
EPA Group/Unit Risk
Xposure Species Tumor Site [Slope Factor] Reference
tion; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(pug/m™)"" we/)""
[(mg/kg/day) °] [(mg/kg/day) )
NA NA NA NA B2/ND B2/ND U S EPA, 1987/
U S EPA, 1987
ional; NA human NA respiratory NA nickel ND/ND® U S. EPA, 1986,
tract refinery dust Chovil et al ,
(also see Table A) A/2 4E-4 [8 4E-1)° 1981, Enterline and
nickel subsulfide Marsh, 1982, Magnus
A/4 BE-4 [1.7E+0)%8 ot al , 1982, Peto
et al , 1884,
U S EPA, 1984,
1990/U0 S. EPA, 1890
week dietary NA rat NA mammary B2/ND B2/4 3E-5 U S EPA, 1987/
[1 5E+01} Erturk et al ,
1970, U S EPA,
1987
h inhalation rat, rat, liver liver B2/2 7E-3 B2/2 7E-4 Lewis et al , 1979,
22-month rabbit [9 4E+0}8 (9 5E+0)8 U S EPA, 1985/
ion atudy U S EPA, 1985, 1986
g water for mouse mouse bladder bladder B2/1 6E-3 B2/1 BE-4 Bertram and Craig,
rinking esophagus esophagus {5 AE+018./D [5 4E+0)® 1970, U S EPA,
or life 1986, 1990/Bertram
and Craig, 1970,
U S EPA, 1986, 1990
or 64 ppm in NA rat NA liver B23/ND B2/8 0E-5 US EPA, 1986,
g water for [2 8E+0)? 1880/Lijinsky and
ks Kovatch, 1885,
U S EPA, 1986, 1890
g water rat rat liver liver B2/4 3E-2 B2/4 3E-3 Peto et al , 1884,
months, (1 SE+2)2: (1 SE+2)® US EPA, 1988,
g water 1930/Peto et al ,
r 12 months 1984; U S EPA,
1986, 1980
g water, rat rat liver liver B2/1 &4E-2 B2/1 4E-3 Peto et al , 1984,
g water; [5 1E+1]2:b (5 1E+1)% US EPA, 1986,

1990/Peto et al ,
1984, U S EPA,
1986, 1890




HEALYH EFFECTS ASSESSMENTS SUMMARY TABLE B:

CARCINOGERICITY

Update: September, 1980
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ua/m?)”1 - (ue/O)F
((mg/kg/day) 1) [(mg/kg/day) 1]
N-Nitrosodiphenyl- NA, 700-day dietary NA rat NA urinary bladder B2/ND® B2/1 4E-? U S EPA, 1987/
amine study {4.9E-3)° Peto et al , 1984,
NCI, 1879, U S EPA,
1980, 1986a,b, 1987,
1990
a
N-Nitrosodi-n-propyl- NA; lifetime NA rat NA liver B2°/ND B2/2 0E-4 U S EPA, 1986,
N-Hi propy drinking water {7 OE+0)® 1890/Druckrey, 18967,
Druckrey et al ,
1967, U S EPA,
1986, 1990
a
N-Nitrosomethylethyl- RA, in drinking NA rat NA liver B2%/ND B2/6 3E-4 US EPA, 1986,
amine water for lifetime (2 2E+1)8 1990/Druckrey
et al , 1967;
Druckrey, 1967,
: U S EPA, 1886, 1880
-Nitrosomethylvinyl- NA, NA RA NA NA NA B2/ND B2/ND U S EPA, 19886/
ﬁminerou y y U S. EPA, 1986
- lidi 0-3 /kg/da n rat rat liver liver B2/6E-4 B2/6E-5 Preussman et al
N-Nitrosopyrro e drin:?ngswutzr . (2 1E+0)8.b {2 1E+0)® 18977, U S EPa,
0-3 mg/kg/day in 1990/Preussman
drinking water et al , 1877,
US EPA, 1890
a
NA, NA RA NA KA NA C/ND? C/ND U S EPA, 1987,
Parathion (also see Table A) 1980/U.S EPA, 1987,
1890
PCBs (see Polychlorinated biphenyls)
1,2,3,4,5-Penta- NA, 0-70 mg/kg/day NA rat NA large intestine C/ND C/6 6E-7 U S EPA, 1885/
bromo-6-chloro-cyclo- in the diet for (2 3g-2)9 Blair, 1981,
hexane 2 years U S EPA, 1985
itro-~ NA, 72-week oral NA mouse NA liver C/ND C/7 4E-6 U S EPA, 1986/
zzzzzzsloron ) study (also see Teble A) (z 6E-1)% Innes et al , 1869,
U S EPA, 1986
henol NA, two 2-year NA mouse NA livar, adrenal, B2/ND B2/3E-6 U S EPA, 1990/
Pentachloropheno dietary stzdxes with circulatory system [1 2E'll£ NTP, 1989, U S EPA,

technical grade and
Dowicide EC-7

(also see Table

A)

1990




HEALTH FFFECTS ASSESSMFNTS SUMMARY TABLE B- CARCIROGENRICITY
Update: September, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site {Slope Factor] Reference
Compound Inhalatjon, Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhslation/Oral
(ug/m>y"1 e/t
. [(mg/kg/day) °) {(mg/kg/day) ]
o-Phenylenediamine NA, o-phenylenediamine NA rat NA liver B2/ND B2/1 JE-6 U S EPA, 1985/
dihydrochloride in [& 7E-2) U S EPA, 1985,
diet for 548 days Weisburger et al ,
1978
2-Phenylphenol NA, 2-phenylphenol NA rat NA urinary bladder C/ND C/5 5SE-8 U S EPA, 1984/
sodium salt in diet for {1 9E-3) Hiraga and Fujiil,
637 days 1981, U S. EPA,
1984
Polybrominated NA, Firemaster FF-1 NA rat NA hepatocellular B2/ND B2/2 SE-4 US EPA, 1989/
biphenyls by gavage for 25 carcinoma and (8 9E+0) NTP, 1983, U S
weeks followed by naoplastic EPA, 1989
23-month observation nodules
(also see Table A)
Polychlorineated NA, Aroclor 1260 NA rat NA Liver B2/ND B2/2 2E-4 U S EPA, 1984,
biphenyls in diet {7 7e+0)® 1990/Norback and
Weltman, 18985,
U S EPA, 1987, 1990
Propylene oxide 2-yesr inhalation mouse rat nasal cavity forestomach B2/3 7E- B2/6 BE- NTP, 1985, Renne
study, 150-week {1 3E-2) (2 4E-1) et al , 1986; U S
gavage study EPA, 1985, 1990/
Dunkelberg, 1982,
U S EPA, 1985, 1990
Quinoline NA; 20-40-week NA rat NA Liver C/ND C/3 SE-4& U S EPA, 1985/
dietary study {1 2E+1) Hirso et al , 1976,
U S EPA, 1985
RDX (Cyclonite) NA, 2-year diet NA mouse NA Liver hepato- C/KD C/3 1E-6 U S EPA, 1989,
study cellular 1 1E-1)2 1990/Lish et al
carcinomas and 1964, U S EPA,
adenomas 1989, 1990
(also see Table A)
Selenjium sulfide NA, 2-year oral NA rat, NA liver, lung BZ/ND‘ aznmf U S EPA, 1989/
study mouse NCI/NTP, 1980,
U S EPA, 1989
Simazine NA: HA NA NA NA NA c/npf C/3 4E-6 U S EPA, 1884,
(also see Table AQ {1 2E-1) 1988/U S EPA, 1984,

1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGEMICITY
Update: September, 1880
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
= —_— T
(ug/m*)"" (ug/t) _
((mg/kg/day) 1) ((mg/kg/day)~1)
Sodium diethyldithio- RA; dilet KA mouse HA hepatoma C/ND C/7 7E-6 U S EPA, 1988/
carbamate (also see Table A) {2 7E-1) BRL, 1968,
U S EPA, 1988
Stirophos (see Tetrachlorvinphos)
Styrene 20-month inhalation rat mouse leukemia lung and bronchi B2/5 7E-7 B2/8 6E-7 Jersey et al , 1978,
study, gavage study (also see Table A) (2 OE-3)8 (3 OE-2)8 U S EPA, 1989,
1890/NCI, 1979,
U S EPA, 19889, 1990
2,3,7,8-TCDD diet, diet rat rat several several 52-‘/333!-_:i55 B2J/4 SE+0 Kociba et al ,
(pg/m~) b £ (1 se+s)f 1878, U S EPA,
[1 SE+5}". 1884/Kociba et al ,
1978, U S. EPA, 1984
1985a,b
1,1,1,2-Tetrachloro- 0-500 mg/kg/day in corn mouse mouse liver liver C/7 4E-6 b C/7 4E-7 NTP, 1983, U S EPA,
ethane oil by gavage S duzs/ [2 6E-2]8. [2 6E-2)8 1990/NTP, 1983, U §
wook for 103 weeks"™, EPA, 19890
0-500 mg/kg/day in corn
corn oil by gavage 5
days/week for 103 weeks
1,1,2,2-Tetrachloro- gavage, gavage mouse mouse liver liver C/5 8E-5 b C/5 8E-6 NCI, 1878, U S EPA,
ethane [2 OE-1]% {2 OE-1)° 1980, 1990/NCI,
1878, U S EPA,
1880, 1980
Tetrachloroethylene inhalation, gavage rat, oouse leukemia, liver liver B2/S5 2E-7 B2/1 SE-6 NTP, 1886, U S EPA
(perchlorcethylene) mouse (also see Table A) [5 1E-2)8 1986, 1888/NCI,
1877; U S EPA,
1985, 1988
p,a,a,a-Taetrachloro- gavage study; mouse mouse lung lung B2 B2/5 7E-4 Fukada et al , 1979,
toluene gavage study {2 OE+1) U S EPA, 1987/
Fukada et al , 1979,
U S EPA, 1987
Tetrachlorvinphos NA, 560-day dietary NA mouse NA liver C/ND C/6 SE-7 US EPA, 1984/
(stirophos) study (also see Table A) [2 4E-2) NCI, 1878, U S EPA,

1984




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B:

CARCINOGENICITY

Update: September, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor] Reference
Compound Inhalation, Orxal Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(pg/m”)” - (ug/C)” i
((mg/kg/day) ] [(mg/kg/day) °)
2,4-Toluenediamine NA; in the diet for NA rat NA manmary gland B2/ND B2/9 1E-5 U S EPA, 1886/
103 weeks [3 2E+0) NCI, 1979,
U S EPA, 1986
o-Toluidine NA; 511-day dietary NA rat NA skin fibroma B2/ND B2/6 9E-6 U S EPA, 1984/
study with HCl salt [2 4E-1) Hecht et al ,
1982, U.S EPA,
1984
p-Toluidine NA; 6-12 month dietary NA mouse NA liver C/ND C/2 6E-5 U S EPA, 1984/
study with the HCl salt {1 8E-1]) Weisburger et al
1978, U S EPA, 1984
Toxaphene 735-day dietary study, mouse mouse liver liver B2/3 2E-4 B2/3 2E-5 Litton Bionetics,
735-day dietary study [1 1E+0)% (1 1E+0)® Inc , 1978, U S
EPA, 1990/Litton
Bionetics, Inc ,
1978, U S EPA,
1980, 1987, 1990
2.4,06-Traichloroaniline BA diet HC) selt A |ouse HA unspecified C/ND C/1 OE-6 U.S EPA, 1887/
tunors of the (3 &4E-2] Weisburger et al ,
vascular system 1978, U S EPA, 1987
2 4, 6-Trichloroeniline BA, diet uA mouse KA unspecified C/RD Cc/8 2E-7 U S EPA, 1087/
hydsochloride tumors of the [2 8E-2) Weisburger et al ,
vascular system 1878, U S. EPA, 1887
1,1,2-Trichloroethane savage, gavage mouse mouse liver liver C/1 BE-5 C/1 GE-6 NCI, 1878, U.S EPA,
(also see Table A) (5 7E-2)2:P {5 7E-2)° 1980, 1890/NCI,
1978, U S EPA,
1980, 1984, 1990
Trichloroethylene two inhalation studies, mouse mouse lung liver B2/1 7E-g B2/3 2E- Maltoni et al ,
two gavage studies (1 7e-2)h. 4 {1 1E-2) 1986, Fukuda et al ,
1983, U S EPA,
1988/NCI, 1976, NTP,
1983, U S EPA,
1985, 1987, 1988
2,4,6-Trichlorophenol diet, diet mouse mouse liver liver B2/3 1E-6 B2/3 1E-7 NCI, 1979, U S
1 1E-2)° {1 1E-2)°® EPA, 1980, 1987,
1990/NCI, 1979,
U S EPA, 1980,
1984, 1987, 1990




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCIROGENICITY
Update: September, 19890
EPA Group/Unit Risk
Exposure Species Tumor Site {Slope Factor) Reference
Coapound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m”)” 1 (ug/0)"
( (ma/kg/day) 1) ((mg/kg/day)~1)
’
Trifluralin NA; in the diet for NA rat NA kidney, bladder C/ND C/2 2E-7 U S EPA, 1890/
2 years and thyroid (7 7e-3)8 Emmerson et al
(also see Table A) 19680, U S EPA '
1984, 1990
Trimethyl phosphate NA, 10-week gavage NA mouse NA uterus B2/ND B2/1 1E-6 U S EPA, 1985/
atudy (3 7E-2) NCI, 1978,
U S EPA, 1985
2,4,6-Trinitroluens NA, 2-year dietary NA rat NA urinary bladder C/ND C/9 0E-? U S EPA, 1980a,b/
study (also see Teble A) (3 0E-2)2 US DOD, 1984,
U S EPA, 1990a.b
Vinyl bromide
(see bromoethane)
Vinyl chloside 1 -year inhalation rat rat liver lung A/8 4E-5T A/S 4E-5 Maltoni et al
study 10°30 ppm (1 9e+0)f 1960, 1981, U §
let

EPA, 1985b, ATSDR,
1988/Feron et al ,
1981, U S EPA,
1984, 1985a

®Verified, evaileble on 1218

blaood on Ioute-Lo-foute extrapolstion

CThere 1s inadequate evidence for carcinogenicity of this campound by the oral route

dIncorpornt.eu an absorption factor of 0 4

®Based on occupational data for coke-oven workers

tVeutied; Workgroup concurrence on final data file and IRIS input pending

8Under review by CRAVE Workgroup

hVul.ues removed from IRIS pending further review, new verified values are pending input into IRIS

1Based on metabolized dose

JBZ classification is for 2,3,7,8-TCDD alone

Bl carcinogens

Kaunit risk of SE-5 (4g/8)”! has been proposed by the Risk Assessment Forum and this recommendation has been scheduled for SAB review

B-20

Mixtures consisting of phenoxy herbicides and/or chlorophenols with 2,3,7,8-TCDD as a contaminant are classified as



HEALYH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY
Update: September, 1880

’
lSlope factor is for internal dose; ambient concentration was calculated by assuming an absorption factor of 54X
OThe slope factor, while still available on IRIS, is being reconsidered by the CRAVE Workgroup
NThis value applies to the mixture of 2,4- and 2,6-dinitrotoluene isomers
OBased on results with 4-chloro-2-methylaniline hydrochloride
PAn absorption factor of 30X is used to calculate the unit risk from the slope factor
9Based on results with the alpha isomer
SAn absorption factor of 751 is used to calculate the unit risk from the slope factor
tCRAVE-EPA group verified and available on IRIS; quantitative estimates, derived more recently than IRIS evaluation, have not been verified
YFor RCRA activities only, contact Daniel Cruz of the Office of Solid Waste (FTS 382-4785 or (202)382-4785) for RCRA-approved numeric assessment for this compound

NA = Not applicable; ND = not determined



USER'S GUIDE: RADIONUCLIDE CARCINOGENICITY

The Health Effects Assessment Summary Table C summarizes the
cancer slope factors and unit risk values for selected
radionuclides of potential concern at Superfund sites contaminated
with radioactive materials. These values vere calculated by the
Office of Radiation Programs (ORP) and are intended for use by EPA
risk assessors during human health risk assessments conducted as
part of the Superfund remedial investigation/feasibility study
(RI/FS) process. HEAST users should apply these values as
specified by the radiation risk assessment guidance provided in
this section and in Chapter 10 of the Risk Assessment Guidance for
Superfund; Volume I, Human Health Evaluation Manu;l, Part A
(EPA/540/1-89/002), which is available ¢from the Center for
Environmental Research Information at (513) 569-7562. As risk
assessment methodologies are refined, slope factors and unit risk
values will be revised and updated in Table C.

EPA classifies all radionuclides as Group A carcinogens based
on their property of emitting ionizing radiation and on the
extensive weight of evidence provided by epidemiological studies
of radiation-induced cancers in humans. Data derived from both
human studies and animal experiments are used by EPA to construct
mathematical models of exposure, dose, and risk to estimate
radionuclide slope factor values. These models consider pathways
of exposure, the distinct metabolic behavior of each element by

compound and the radiological characteristics of each nuclide of

Cc-1



concern, the time and duration of exposure, the radiosensitivity
of each target organ in the body, the latency period for cancer
expression in these organs, and the age and sex of individuals in
the exposed population.

Similar to chemical risk models, radiation models extrapolate
cancer risks at low dose and dose rate exposures from risks
observed at higher doses using non-threshold, linear dose-response
relationships. Because of the radiation risk models employed,
slope factors for radionuclides are characterized as best estimates
(i.e., maximum likelihood estimates) of the age-averaged lifetime
total excess cancer risk per unit intake or exposure. HEAST users
should consult Volume I of the Background Information Document for
the Draft Environmental Impact Statement for Proposed NESHAPs for
Radionuclides (EPA 520/1-89-005) for a more detailed discussion
of EPA's current radiation risk assessment methodology.

Quantitative carcinogenic estimates listed in Table ¢’ include
the following:

slope factor = risk per unit intake or exposure = risk per

pCi inhaled or ingested or as risk per year per pci/nf due to
external exposure.

* slope factors and risk estimates are reported in Table C in units
of activity, both in the_customary units of picocuries (1 pCi =
10" curies (Ci) = 31.7x10°2 nuclear transformations per second) for
consistency with the system used for radionuclides in the IRIS
database, and in the International System (SI) units of becquerels
(1 Bq = 1 nuclear transformation per second; approximately 27 pCi).
Users can calculate cancer risks using slope factors expressed in
either customary units or SI units with equivalent results,
provided that they also use air, water and soil concentration
values in the same system units. For simplicity, examples
presented in text are shown in picocuries only.

C-2



pathway-specific unit risk = risk per unit concentration in
air, drinking water or soil (external exposure) = risk per
pci/m’(air), risk per pCi/L (water), risk per pCi/g (external

exposure), or risk pCi/g (soil ingestion).

Unit risk estimates for air, drinking water, and soil
ingestion pathways provided in Table C were calculated by
multiplying the appropriate inhalation and ingestion slope factors
by the inhalation rate (20 n’/day), the water consumption rate
(2 L/day), or the soil ingestion rate’, respectively, and by
multiplying all values by the total number of days in 70 years

(i.e., by the lifetime exposure = 365 days/yr x 70 yrs = 25,550

days). Hence,
risk per pci/m3 (air) = slope factor (r}sk per pCi
inhaled) x 20 m’/day
x 25,550 days
risk per pCi/L (water) = slope factor (riék per pcCi

ingested) x 2 L/day
X 25,550 days

risk per pCi/g (soil) = slope factor (risk per pCi
(soil ingestion) ingested) x [(0.2 g/day
X 1,825 days) + (0.1 g/day
x 23,360 days)]
The designations "D", "wW", and "Y" presented under the heading

"ICRP Lung Class" in Table C refer to the lung clearance times for

‘' Soil ingestion rates of 0.2 gram per day for children aged 1 year
through 6 years and 0.1 gram per day for older age groups were
taken from EPA's Interim Final Guidance for Soil Ingestion Rates
(OSWER Directive 9$850.4: January 27, 1989), available from the
Office of Waste Enforcement Programs at (202) 382-4814.
Accordingly, for 1lifetime exposures, an individual would be
expected to consume 365 grams of soil starting at age 1 to age 6
(i.e., 0.2 g/day x 365 days/year x 5 years), plus 2,336 grams after
age 6 to age 70 (i.e., 0.1 g/day x 365 days x 64 years) for a total
of approximately 2,700 grams.



inhaled particulate radionuclides expressed as days (D), weeks (W),
or years (Y), as recommended by the International Commission on
Radiological Protection (ICRP). Gaseous radionuclides, e.gq.,
Rn-222, are assigned to class "g". "GI Absorption Factors, f," are
the fractional amounts of each radionuclide that may be absorbed
from the gastrointestinal (GI) tract into blood following an oral
intake. The ICRP lung clearance rates and GI absorption factors
provided in Table C are default values used by the EPA to calculate
radionuclide slope factors for inhalation and ingestion exposures,
respectively. Application of values other than those specified in
Table C will result in slope factors and unit risk estimates
different from those provided in the table. At this time, EPA
recommends that risk assessors should not replace or substitute for
the default values listed. _

Values listed in Table C for external exposure are best
estimates of the lifetime cancer risk due to the irradiation of an
individual exposed to gamma-emitting radionuclides uniformly mixed
in soil. Unit risk estimates for this pathway were calculated by
multiplying the appropriate ground surface slope factors by the
effective surface density of soil (i.e., 143 kg/mz = 0,10 m (soil
depth) x 1.43x10° kg/n3 (soil density)), and by multiplying all
values by 70 years (i.e., by the lifetime exposure). Hence,

risk per pCi/g (soil) - slope factor (risk per year

per PCi/mz) X 143 kg/m
x 10° (g/kg) x 70 years



External exposure factors do not include contributions from
decay products, i.e., any radionuclides formed during radioactive
decay. In some cases, these contributions can be substantial and
should be factored into the risk calculations. For example, to
estimate the total lifetime excess cancer risk due to continuous,
lifetime external exposure to soil contaminated with Cs-137 at a
level of 1 pCi/g, risk values must be calculated for Cs-137 and
Ba-137m in equilibrium concentrations of 1 pCi/g each (assuming
a uniformly mixed source in soil and using the values listed under

"External Exposure" in Table C as follows:

Total risk = Risk from Cs-137 <+ Risk from Ba-137m

= (pC€i/g Cs=-137 x Risk per pCi/g Cs-137)
+ (pCi/g Ba-137m x Risk per pCi/g Ba-137m)

(1 pCi/g x 0.0E+00 risk per pCi/g Cs=-137)
+ (1 pCi/g x 3.4E-04 risk per pCi/g Ba-137m)

= 3.4 x 10 total lifetime excess cancer risk

This calculation must be performed in this manner because the
external exposure risk from Cs-137 is due to the photon radiation
emitted by Ba-137m, its immediate short-lived decay product. 1In
the same manner, the total lifetime excess cancer risk due to
continuous external exposure to soil contaminated with Ra-226 and
progeny (assuming secular equilibrium) should be calculated as the
summation of the risks contributed by Ra-226 and each decay product

that emits photon radiation, such as Pb-214 and Bi-214.



To estimate risk-specific concentrations in air from the unit
risk in air as presented in Table C, the specified level of risk
is divided by the unit risk for air. Hence, the air concentration
(in pci/m’) corresponding to a best estimate of the increased
lifetime cancer risk of 1x10™° is calculated as follows:

s 1x10°°
pCi/m” in air =

unit risk in (pci/m®)"!

Similarly, to estimate risk-specific concentrations in water
and in soil (ingestion exposure), the specified level of risk is
divided by the unit risk for drinking water or soil ingestion.
Hence, the water concentration (in pCi/L) corresponding to a best
estimate of the increased lifetime cancer risk of 1x10°° is

calculated as follows:

1x10°°
pCi/L in water =

unit risk in (pCi/L)*

and the soil concentration (in pCi/g) corresponding to a best

estimate of the increased lifetime cancer risk of 1107 is

calculated as follows:

pCi/g in soil 1x10°7°
(ingestion exposure) -

unit risx in (pcizg)”
(soil ingestion)



To estimate risk-specific concentrations in soil from the unit
risk from external exposure as presented in Table C, the specified
level of risk is divided by the unit risk for soil. Hence, the
soil concentration (in pCi/g) corresponding to a best estimate of
the increased lifetime cancer risk of 1x10° is calculated as

follows:

pCi/g in soil 1x10°°
(external exposure) =

unit risk in (pci/qg)’!
(external exposure)



WEALTH EFFECTS ASSESSMINT SUMPWRY TABLE C: RADIOMUCLIDE CARCINOGENICITY (Expressed in plicocuries (ltl).l

Slope Factor Pathwey-Specific Unit Risk

Age-sveraged l{fetime excess totel Age-averaged l{fetime excess total

cencer risk per unit intake or cancer risk per unit daily inteke

exposure or exposure for 70 yesrs

i 1™ Ground orinking Externel soll
Lung Absorption lm.l1tlm Imslon Surfece ' Alr , Vater ' E-posurﬁ Ingestion

Juclide Cless Fector (f;) ({-4}) wch) (yr/(pﬂld’))‘ (DC|II")' (pCi/Ly (pCi/g) (pcllg)‘
Ac-225 \ ] 1.0€-03 2.4€-09 1.7e-11 9.4E-13 1.26-03 8.7e-07 9.4E-06 &4.6E-08
Ac-227 v 1.0€-03 8.3e-08 3.5€-10 1.3E-14 4.26-02 1.8E-05 1.3€-07 ©.SE-07
Ac-228 Y 1.0€-03 2.6-11 S.1E-13 S.1€-11 1.36-05 2.6£-08 S.1E-04 1.4E-09
Am-241 ) 1.0€-03 &.06-08 3.1e-10 1.6€-12 2.1€-02 1.6£-05 1.6€-05 B.4E-07
Am-243 ) $.0€-03 &4.0€-08 3.0e-10 3.6€-12 2.1€-02 1.5€-05 3.6E-05 8.1€-07
Ar-217 o 9.5€-01 S.6E-17 4.5€-18 1.4E-14 2.9-1 2.3E-13 1.4€-07 1.28-14
8e-137m o 1.0¢-01 6.0E-16 ’ 2.4E-15 J.4E-N 3.06-10 1.2€-10 J.4E-04 6.5€-12
91-210 ) $.08-02 8.18-11 1.9e-12 0.0€+00 L.1E-05 9.7TE-08 0.0€+00 S.1€-09
ai-211 v $.0€-02 1.9¢-13 1.26-14 2.88-12 9.7€-08 6.9€-10 2.8e-05 3.2e-1
81-2%2 u $.0€-02 6.9€-12 3.6E-13 1.0e-11 3.5€-06 1.8£-08 1.0E-04 9.7¢-10
8i-213 | $.0€-02 3.26-13 2.3-13 B8.1€-12 1.6€-07 1.2€-08 8.1E-05 6.26-10
81-2% ) 5.0€-02 2.2-12 1.4E-13 8.0€-11 1.1€-06 7.2€-09 8.0E-04 3.8€-10
c-14 9 9.5¢-01 6.4E-15 9.1E-13 0.0€+00 3.26-09 4.7e-08 0.0€+00 2.5€-09
Ce- 144 4 3.08-04 J.4E-10 6.1€-12 1.26-12 1.7e-04 3.0¢-07 1.2¢-0% 1.6£-08
o243 ] 1.0e-03 3.1e-08 2.3€-10 8.2¢-12 1.6E-02 1.2-05 8.2¢-05 6.2€-07
m-244 U} 1.0€-03 2.7e-08 2.0€-10 $.8E-14 1.4€-02 1.0£-05 5.9€-07 S_4E-07
Co-60 Y 3.0£-01 1.6E-10 1.5€-11 1.3e-10 8.1€E-05 7.8E-07 1.3€-03 4.1E-08




WEALTR EFFECTS ASSESSMENT SUMMARY TABLE C: RADIOMUCLIDE CARCINOGENICITY (Expressed in picocuries ('£|).)

Slope factor Pathhaey-Specific Unit Risk

Age-avereged lifetime excess totel Age-sveraged (ifetime excess totat

cancer risk per unit intake or cancer risk per unit daily intake

exposure or exposure for 70 yesrs

L_J L]
cee Gt Ground Orinking External Sofl
Luyg Absorption lm-l’tlon lmcsion Surface Aflr Water Exposur’ lmeoﬂcr

wuct ide Class  Factor (f;) wCi) (pct) tyr/(pcizadyy! tpcisaly! weizny! (pci/g) (pci/sg)
Cr-51 Y 1.06-01 3.06-13 4.2E-14 1.9€-12 1.5€-07 2.1€-09 1.9€-05 1.1E-10
Fo-134 o 9.5¢-01 2.8¢-11 4£.26-11 8.9-1 1.4€-05 2.1€-06 8.9€-04 1.1e-07
{e-135 o 9.5€-01 2.7e-12 4.06-12 0.0€+00 1.4E-06 2.1€-07 0.0€+00 1.1€-08
Za-137 L] 9.5¢-01 1.96-11 2.86-11 0.0€+00 9.6£-06 1.4E-06 0.0E+00 T7.6E-08
€u-152 L} 1.0€-02 1.2€-08 2.1E-12 6.3E-11 6.1€-03 1.1€-07 6.36-04 5.7€-09
Eu-154 ] 1.0€-02 1.4€-10 3.0e-12 6.8e-1 T7.2€-05 1.5€-07 6.8E-04 8.1€-09
Fe-59 ) 1.0£-01 9.8¢-12 2.8€-12 6.2e-11 4.9E-06 1.4€-07 6.36-04 7.6E-09
2e-221 o 9.5¢-01 9.26-13 5.9€-14 1.9¢-12 4.TE-O7 3.0€-09 1.9€-05 1.6£-10
n-3 [} 9.35¢-01 T.8E-14 S.5€-14 0.0€+00 4.0€-08 2.8€-09 0.0t+00 1.5€-10
1-188 ] 9.5E-01 1.7%€-11 2.6E-11 1.7-12 8.7€-06 1.3e-06 1.7e-05 T7.0€-08
1-129 ° 9.5€-01 1.2¢-10 1.9€-10 1.5€-12 6.1E-05 9.6E-06 1.5€-05 S.1e-07
-1 ] 9.5€-01 2.46-11 3.66-11 2.9-11 1.2€-05 1.86-06 2.96-04 9.7e-08
1-133 o 9.5€-01 1.26-1 2.1E-11 3.5€-11 6.1€-06 1.1€-08 3.5E-04 5.7e-08
K-40 ] 9.5¢-01 T.6E-12 1.1€-11 T.8E-12 4£.0€-08 S.7Te-07 7.8-05 3.0e-08
m,n-54 ) 1.0€-01 $.36-12 1.1E-12 L. TE-N 2.6E-06 S.TE-08 & .BE-04 3.0e-09
"o-99 v 8.0€-01 2.6€-12 1.7Te-12 9.0€-12 1.3€-06 8.7€-08 8.9€-05 4.6E-09




NEALTH EFFECTS ASSESSMENT SIMMARY TABLE C: RADIOWUCLIDE CARCINOGENICITY (Expressed in picocuries (th).)

Slope Fector Pathuey-Specific Unit Risk

Age-eversged ifetime encess totel Age-aversged lifetime excess totesl

cencer risk per unit intake or cencer risk per unit daily intake

exposure or exposure for 70 years

1= L 2 Ground orinking Externsl soll
Lung Absorption Inhetation lngeﬂ'lon Surface . Alr . Water , Elposure’ lngesthr\

Wucl {de Cless Fector (f,) weiy! (pci) Cyrspcizdyy (pcisa’y (pCi/L) (pCizg) (pCi/9)
ub- 9% \§ 1.0€-02 2.1€-10 2.1E-12 B8.9€-11 1.1E-04 1.1€-07 8.9€-04 S.Te-09
0i-99 ") $.08-02 6.9¢-13 8.7E-14 3.4E-14 3.5€-07 &.4E-00 3.4E-07 2.3¢-10
ni-63 ) $.08-02 1.7¢-12 2.3%-13 0.0€+00 8.7€-07 1.2€-08 0.0€+00 6.2€-10
ni-63 ) 3.m-02 1.9%-13% 2.6¢-13 2.8-11 9._7e-08 1.36-08 2.8E-04 T.06-10
np-237 v 1.8-03 3.62-08 2.%-10 \.08-12 1.8¢-02 1.4€-05 1.86-0% T.3E-07
ap- 239 U] 1.08-03 1.%€-12 9.3¢-13 1.€-10 r.7€-07 &.8E-08 1.16-04 2.5E-09
32 [ ] s.0n-01 3.08-2 3.%¢-2 0.0£+00 1.5€-08 1.8¢-07 0.0E+00 9.S€-09
Pe-T31 v 1.02-03 4.08-08 1.9¢-10 2.08-12 2.0€-02 9.7e-08 2.06-05 S.1E-07
Pe-233 v 1.08-03 8.7E-12 1.0€-12 1.36-11 4.4E-06 5.1€-08 1.36-04 2.TE-09
Pe-234 v 1.08-03 $.4E-13 6.8¢-13 1.1€-10 2.86-07 3.%e-08 1.1€-03 1.88-09
Pe-234m \{ 1.0€-03 1.6E-15 $.8E-15 6.4E-13 8.26-10 3.0e-10 6.4E-06 1.6E-11
Pb-209 0 2.0€-01 T.0E-14 8.5€-1¢ 0.0€+00 3.6€-08 4.3E-09 0.0€+00 2.3¢-10
Pb-210 0 2.0E-01 1.7€-09 6.5€-10 1.86-13 8.7€-04 S .4E-05 1.8¢-06 1.86-06
Pb-211 0 2.0€-01 2.9€-12 1.86-13 2.9€-12 1.5€-06 9.2€-09 2.9€-05 4.9€-10
P-212 0 2.0€-01 4.TE-1 7.26-12 9.2E-12 2.4E-05 3.7€-07 9.2¢-05 1.9£-08
Pb-214 [ 2.0€-01 2.9-12 1.8£-13 1.5e-11 1.5€-06 9.26-09 1.5E-04 4.9€-10
Po-210 U] 1.08-01 2.Te-09 2.6E-10 4.8E-16 1.4E-06 1.3¢-05 4.8E-09 7.06-07
Po-212 L] 1.0€-01 6.1E-22 2.26-23 0.0€+00 3.1€-16 1.1€-18 0.0€+00 $.9E-20
Po-213 v 1.0e-01 8.0e-21 3.2€-22 1.7€-15 &_1E-1S 1.6E-17 1.7€-08 8.6E-19
Po-214 v 1.0e-01 2.8E-19 1.0¢-20 &L.TE-1S 1.4€-13 S.1E-16 &.7E-08 2.TE-17
Po-215 '] 1.0€-01 S.7e-18 2.8E-19 8.7€-15 2.9€-12 1.4E-14 8.7e-08 T.6E-16

c-10



WEALTR EFFECTS ASSESSMENT SIMMARY TABLE C: RADIONUCLIDE CARCINOGENICITY (Expressed in picocuries (lii).)

Stlope factor Pathuay-Specific Unit Risk

Age-averaged lifetime excess totest
cencer risk per unit daily inteke

Age-sveraged Lifetime excess totel
concer risk per unit Intake or

exposure or exposure for 70 yeers

™ e Ground Drinking External soll

Luwg Absorption inhatation lngest'lon Surfece Afr Uater Exposure 1ngestion
Wuclide Class  Factor (1)) ey’ (Ci) (yrsepcizadyy’! (pcizady’! peiryy! (pciz! (pCi/9)
Pu-238 v 1.0£-03 4.2e-08 2.8£-10 6.1E-14 2.1€-02 1.4E-05 S.9-07 7.66-07
u-239 v 1.08-04 4.1€-08 3.1E-11 2.66-14 2.66-02 1.46-06 2.66-07 8.4€-08
- 200 v 1.08-04 4. 1E-08 3.16-10 5.9E-14 2.1€-02 1.6€-06 5.9¢-07 8.4€-08
-2 ) 1.8 09 2.9%8-10 «.8E-12 0.0€+00 1.5¢-04 2.5€-07 0.0€+00 1.3¢-08
22 v 1.02-04 3.%¢-08 3.0¢- 11 4.9 -1 2.1€-02 1.5E-06 4.86-07 8.1€-08
0223 v 2.2-00 3 1€-09 5.08-1 8.46-12 1.66-03 4.1€-06 8.4£-05 2.2e-07
fe-22¢ v 2.08-01 1.25-09 4.08-1 6.2¢-13 6.16-04 2.5¢-06 6.26-06 1.3¢-07
-2 v 2.a-00 1.66-09 6.66-11 8.06-13 8.2¢-04 3.4€-06 8.0€-06 1.8¢-07
Re-226 v 2.0-00 3.08-09 1.2¢-10 4.2¢-13 1.5¢-03 6.1€-06 §.1€-06 3.2€-07
te-228 v 2.08-01 6.%-10 1.06-10 $.46-20 3.46-04 S.1E-06 5.66-13 2.7¢-07
n-219 . .- 4.6E-14 .- 3.5€-12 2.46-08 -- 3.5€-05 --
*n- 220 ™ -- 1.2¢-13 -- 3.06-14 6.16-08 .- 3.0€-07 --
*n-222 ° .- 7.2¢-13 - 2.26- 1 3.7€-07 -- 2.2-07 --
Ry- 106 \ | $.06-02 4.4E-10 9.66-12 0.0£+00 2.36-04 4.9€-07 0.0£+00 2.66-08
$-35 [ 8.0€-01 1.9€-13 2.2-13 0.06+00 9_6€-08 1.1€-08 0.0€+00 S.9€-10
sr-89 (] 3.0€-01 2.9€-12 3.06-12 7.86-13 1.5€-06 1.5€-07 7.6€-08 8.1€-09
sr-90 [ 3.0¢-01 S.66-11 3.36-11 0.0€+00 2.86-05 1.7€-06 0.0€+00 8.9¢-08
Tc-99 v 8.0€-01 8.3€-12 1.36-12 3.4E-17 £.26-06 6.6€-08 3.4€-10 3.5€-09
Tc-99m ) 8.0€-01 2.7e-14 S.1E- 14 8.1€-12 1.4£-08 2.66-09 8.2€-05 1.4€-10




WEALTE EFFECTS ASSESSMENT SUPRWARY TABLE C: RADIOMUCLIDE CARCINOGENICITY  (Expressed fn picocuries (pci)’)

Slope Fector Pathwey-Specific Unit Risk

Age-sversged L{fetime excess totsl Age-aversged ({fetime excess totel

concer risk per unit intake or cancer risk per unit daily inteke

exposure or exposure for 70 yeeors

1~ R Ground Orinking Enternel sofl
Luyg Absorpt fon tnhatetion Inoest'lon Surfece . Ale . Mater ' Elposure' Ingestion

suc ide Cless  Factor (1)) wehy! ety tyr/s(pcizalyy (pcisefy (pCisLy (pCi/9) (pci/g)
Th-227  { 2.06-04 4.9€-09 4.8E-12 6.6€-12 2.5€-03 2.5€-07 6.6€-06 1.3e-08
Th-228 v 2.0€-04 7.7e-08 1.5€-11 1.66-13 3.9€-02 T.7€-07 1.6£-06 4.1€-08
Th-229 \{ 2.0E-04 7.7e-08 3.9e-11 S.8E-12 3.9€-02 2.0e-06 5.8¢-05 1.1€-07
Th-230 \j 2.06-04 3.1e-08 2.4E-11 S.9€-14 1.6€-02 1.26-06 S.9€-07 6.5€-08
Th-231 Y 2.06-04 4.9€-13 4.06-13 1.1€-12 2.5€-07 2.0¢-08 1.1€-05 1.1€-09
Th-232 \] 2.0€-04 3.1€-08 2.26-11 4.6E-14 1.6€-02 1.1€-06 4.S€E-07 5.9¢e-08
Th-234 Y 2.06-04 3. 2E-1 &4.0E-12 5.6E-13 1.6€-05 2.0E-07 $.6E-06 1.1€-08
T"-207 o 9.5¢-01 4.5€-15 1.38-14 1.2-13 2.3-09 86.6€-10 1.2€-06 3.5e-1
T1-208 ] 9.5¢-01 $.1€-15 1.88-14 1.7e-10 2.66-09 9.26-10 1.7e-03 4.9€-11
TH-209 ] 9.5€-01 4.3E-15 1.4E-14 1.1€-10 2.26-09 7.2€-10 1.1E-03 3.86-11
u-233 v 2.0€-0% 2.7¢-08 1.4E-10 3.26-14 1.4€-02 7.2¢-06 3.2¢-07 3.88-07
u-234 v 2.0€-0V 2.Te-08 1.4€-10 S.Te-14 1.4€-02 7.2¢-06 $.6E-07 3.8¢-07
VU-233% v 2.0E-01 2.5€-08 1.3e-10 9.6E-12 1.3€-02 6.6E-06 9.7€-05 3.5€-07
uy-238 v 2.0E-01 2.64€-08 1.3e-10 &4.6E-14 1.2€-02 6.6€-06 4.5¢€-07 3.5€-07
Y-90 v 1.0€-04 $.5€-12 3.2e-12 0.0€+00 2.8€-08 1.6€-07 0.0€+00 8.6E-09

A picocurie 1s & unit of activity equel to 3.7€-02 ruclear trensformations per second: 1 pCl = 1.0E-12 curles (Ci) = 3.7E-02 becquerels (Bq).
Lung cleersnce classifications recosmended by the International Comission on Rediological Protection (ICRP); "D™ (deys), "W™ (weeks), “Y™ (yesrs), “g" (gss).
Gestrointestinal (GI) sbsorption factors, i.e, fractional uptake of @ radionuclide from the gut fnto blood.



NEALTN EFFECTS ASSESSMENT SUMMARY TABLE C: RADIOMUCLIDE CARCINOGENICITY (Expressed in Becquerels (Sq).)

Slope Factor Pathuey-Specific Unit Risk

Age-sveraged L{1fetime excess total Age-averaged lifetime excess totesl

coencer risk per unit intake or cancer risk per unit daily Intake

exposure or exposure for 70 years

e @™ Ground orinking External Soft
Lung Absorption lmrtlon lngcsltlon Sur face Afr Vater Exposun;e lngeﬂl'on

Fuct tde Class  Factor (f,) (8q)° (8q) (yrsoqyaldy’! By/e’y’ sy’ (/@) (8q/9)
Ac-225 Y 1.0¢-03 6.5€-08 &4.6E-10 2.56-11 3.3e-02 2.3-05 2.5€-04 1.26-06
Ac-227 Y 1.0€-03 2.2¢-06 9.5E-09 3.S€-13 1.1€+00 4.9E-04 3.5€-06 2.6E-05
\c-228 Y 1.0¢-03 7.0e-10 1.4E-11 1.4€-09 3.66-04 7.0e-07 1.4€-02 3.7e-08
Am-241 v 1.0e-03 1.1€-06 8.4E-09 £.36-11 $.6E-01 4.36-04 4.3e-04 2.3E-05
Am-243 ') 1.0€-03 1.1€-06 8_1E-09 9.7e-11 S.6£-01 4. 1E-04 9.TE-04 2.2€-05
At-217 (] 9.5€-01 1.9€-15 1.2€-16 3.86-13 7.7€-10 6.2€6-12 3.8¢8-06 3.3e-13
Se-137m 0 1.0E-01 1.6E-14 6.5€-14 9.2¢-10 8.2%-09 3.3e-09 9.2¢-03 1.8€-10
94-210 ] $.0E-02 2.2¢-09 S.1e-11 0.0€+00 1.1€-03 2.6E-06 0.0€+00 1.4€-07
si-21 ) $.0E-02 S.1E-12 3.2¢-13 T.6€-11 2.6E-06 1.6E-08 7.6€E-04 8.6E-10
81-212 1 $.0E-02 1.9€-10 9.7e-12 2.7Te-10 9.5€-03% 4.9€-07 2.7e-03 2.6£-08
81-213 L $.0€-02 8.6€-12 6.2€-12 2.2¢6-10 4.3e-06 3.2¢-07 2.2¢-03 1.7e-08
8i-214 v 5.0E-02 5.9-11 3.86-12 2.26-09 3.3e-05 1.9€-07 2.2€-02 1.0£-08
c-14 9 9.56-01 1.7€-13 2.5€-11 0.0€+00 8.7e-08 1.35-06 0.0€+00 6.8€-08
Ce-144 3.06-04 9.2¢-09 1.6E-10 3.2e-11 4.TE-03 8.26-06 3.26-04 4.3E-07
Om-243 v 1.0€-03 0.4€-07 6.2e-09 2.2€-10 4.3€-01 3.2E-04 2.2¢-03 1.7e-05
Cm- 204 v 1.06-03 7.38-07 5.4E-09 1.6E-12 3.7%-01 2.8E-04 1.6€-05 1.5€-05
Co-60 v 3.0€-01 4.3E-09 &.1E-10 3.5€-09 2.2¢-03 2.1€-05 3.5€-02 1.1€-06




EEALTN EFFECTS ASSESSMENT SUMMARY TABLE C: RADIOMUCLIDE CARCINOGENICITY

(Expressed in SBecquerels (8g)°)

Slape Fector

Age-sveraged l{fetime excess total
cencer risk per unit intake or

Pathuay-Specific Unit Risk

Age-sveraged Lifetime excess totsl
concer risk per unit daily intake

exposure or exposure for 70 yeers
i e Ground Drinking External sofl
Lung Absorption lml'.tlon ln'es‘tlon Surface . Afr \Usater Exposure Ingestion

#uct tde Cless Ffactor (f;) (8q) (8q) (yr/sa/ef)y (Ba/e’) ey’ sy’ sy’
cr-51 Y 1.0€-01 8.1e-12 1.9e-12 S.1E-11 4.1E-08 $.6E-08 S.IE-04 3.0€-09
Cs-134 [ 9.5¢-01 7.66-10 1.1¢-09 2.4E-09 3.9e-04 $.6¢-0% 2.4€-02 3.0c-06
Cs-133% [ 9.5¢-01 T7.3e-1% 1.1E-10 0.0€+00 3.7€-05 5.6E-06 0.0E+00 3.0e-07
Cs-137 0 9.56-01 S.1€-10 7.6¢-10 0.0£+00 2.6E-04 3.9¢-05 0.0E+00 2.1€-06
Eu-152 U 1.0e-02 3.2¢-07 S.7¢-11 1.7€-09 1.7e-01 2.9¢-06 t.7e-02 1.5e-07
Eu-154 ") 1.0€-02 3.86-09 8.1€-1% 1.8¢-09 1.9€-03 4. 1E-06 1.8£-02 2.2€-07
fe-39 U] 1.0¢-01 2.6E-10 T.66-11 1.7-09 1.36-04 3.9e-08 1.7€-02 2.1€-07
Fr-221 o 9.5¢-01 2.5€-11 1.66-12 S.1E-11 1.3e-05 8.1€-08 S.1E-04 4.3€-09
n-3 9 9.%¢-01 2.1E-12 1.56-12 0.0£+00 1.1€-06 7.7e-08 0.0£+00 4. 1E-09
§-92% ] 9.5¢-01 4.6E-10 7.06-10 &, 6E-11 2.38-04 3.66-05 4.6E-04 1.9€-06
1-129 o 9.5¢-01 3.26-09 S.1€-09 &.1E-11 1.6£-03 2.66-04 4. 1€-04 1.4€-05
-1 [ 9.5e-01 6.5¢-10 9.TE-10 7.8-10 3.36-04 5.0£-05 7.8¢-03 2.6E-06
1-133 D 9.5€-01 3.2e-10 $5.7E-10 9.5€-10 t.TE-04 2.9€-05 9.5¢-03 1.5€-06
K-40 ] 9.5¢-01 2.1€-10 3.0e-10 2.1€-10 1.96-04 1.5€-0% 2.1€-03 8.1€-07
mn-54 v 1.0e-01 1.4¢-10 3.0e-11 1.3e-09 7.2€-05 1.5€-06 1.3¢-02 8.1£-08
No-99 Y 8.0€-01 7.0e-11 &.6E-11 2.4€-10 3.6£-05 2.4E-06 2.4€-03 1.2e-07

c-14
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WEALTH EFFECTS ASSESSHENT SUMOWRY TABLE C: RADIONUCLIDE CARCINOGENICITY (Expressed in Beocgquerels (M).)

Stope Fector Pathuey-Specific Unit Risk

Age-averaged lifetime excess toteal Age-averaged lifetime excess total

concer risk per unit intake or concer risk per unit deily intake

enposure or exposure for 70 years

1w’ a™ Ground Orinking External Soft
Luyg Absorption lm.l‘oﬂon lnges't!on Surface ' Afe . VUater ' Elposm;e Inge.tl‘m

Nucl ide Cless  Factor (f;) (8q) (8q) Cyr/(Ba/el)) (eq/o’'y’ (/LY (8a/g) (8a/9)
Pu-238 \{ 1.0e-03 1.1€-06 T.6E-09 1.6€6-12 S.6E-01 3.9¢-04 1.6€-05 2.1E-05
Pu-239 v 1.06-04 1.1€-06 8.4€-10 T.0e-13 $.6E-01 4.36-05 T.06-06 2.3€-06
Pu-240 \j 1.0e-04 1.1€-06 8.4E-10 1.6€-12 S.6E-0% 4_.3e-05 1.6£-05 2.3e-06
Pu-241 Y 1.0€-03 7.8¢-09 1.3€-10 0.0€+00 4.0E-03 6.6E-06 0.0€+00 3.5¢€-07
Pu-242 4 1.06-04 1.9€-08 8.1€-10 1.36-12 S.6E-0% 4.1E-05 1.3¢-0% 2.2€-06
Re-223 ) 2.0E-01 8.4€-08 2.2¢-09 2.3-10 4_3€-02 1.1E-04 2.3-03 S$.8€-06
Re-224 ] 2.0€-01 3.2e-08 1.3e-09 1.7e-11 1.7€-02 6.6€-05 1.7-04 3.5€-06
Re-223 ) 2.0€-01 4.3e-08 1.82-09 2.2¢-11 2.2€-02 9.1€-05 2.2-04 4.8€-06
Re-226 ) 2.0€-01 8.1€-03 3.2-09 1.1€- 11 &§.1E-02 1.6E-04 1.1E-04 8.6E-06
Re-228 v 2.0€-0% 1.8¢-08 2.TE-09 1.5€e-18 9.26-03 1.4E-04 1.5¢-11 7.36-06
an-219 e .- 1.2e-12 -- 9.5€-19 6.4E-07 .- 9.5€-04 --
"n-220 ") .- 3.26-12 .- 8.1E-13 1.7€-06 .- 8.1€-06 --
n-222 0 .- 1.9e-11 .- 5.96-13 9.9€-06 -- 6.0€-06 --
Ru- 106 Y 5.0€-02 1.2¢-08 2.66-10 0.0€+00 6.1€-03 1.3e-0% 0.0€+00 7.0e-07
s-33 1] 8.0E-01 S.1€-12 $.9¢e-12 0.0€+00 2.6E-06 3.08-07 0.0€+00 1.6€-08
Sr-89 ] 3.08-01 r.86-11 8.1t-1 2.1€-13 4£.06-05 4.1E-06 2.1€-06 2.2€-07
Sr-90 ] 3.0¢-01 1.5€-09 8.9£-10 0.0€+00 T7.7E-04 &4.SE-0S 0.0£+00 2.4E-06
Tc-99 ] 8.0€-01 2.2e-10 3.5¢-11 9.2€-16 1.1€-04 1.8£-06 9.2¢-09 9.5¢€-08
1c-9%m u 8.0€-01 7.3e-13 1.4€-12 2.2e-10 3.7e-07 7.26-08 2.2€-03 3.8£-09




WEALTE EFFECTS ASSESSMENT SLMGWRY TABLE C: RADIOWUCLIDE CARCINOGEWICITY (Expressed in Becquerels (Dq)')

Slope Fector Pathway-Specific Unit Risk

Age-aversged |ifetime excess total Age-avereged Lifetime excess total

cencer risk per unit inteke or concer risk per unit datly inteke

exposure or exposure for 70 years

L L]
cap 1] Ground Orinking Externet Soit
Lung Absorption ld\ollatlon Ingestion Sur face Afr Weter Elposul;e lnge.tl'on

Nucl ide Cless Factor (f,) (8q) g’ (yr/(eqredyy’ oye’y! oLy’ (8a/9) (8q/9)
T™-227 Y 2-(!-0; ) 1.3¢-07 1.36-10 1.8¢-10 6.8E-02 6.6E-06 1.8¢-03 3.9€-07
Th-228 Y 2.0€-04 2.1€E-06 & 1E-10 4.3E-12 1.1€+00 2.1€-05 4.3€-05 1.1€-06
Th-229 Y 2.0€-04 2.1€-06 1.1€-09 1.6€-10 1.1€+00 S.4E-05 1.6€-03 2.8E-06
Th-230 Y 2.0€-04 8.4€-07 6.5€-10 1.6€-12 4.36-01 3.3€-05 1.6E-05 1.86-06
Th-231 \] 2.0€-04 1.3e- 11 1.1E-11 3.0€-11 6.86-06 $.5¢-07 3.0e-04 2.9€-08
™h-232 \i 2.0€-04 8.4E-07 $.9€-10 1.2€-12 4.3€-01 3.0e-05 1.2-05 1.6E-06
Th-234 Y 2.0E-04 8.6E-10 1.1€-10 1.5€-11 &.4E-04 5.5€-06 1.5€-04 2.9€-07
T\-207 o 9.5€-01 1.26-13 3.5¢-13 3.26-12 6.2¢-08 1.8¢-03 3.26-0% 9.5€-10
T1-208 [ 9?.5€-01 1.4€-13 4.9€-13 4.6E-09 7.0€-08 2.5€-08 &.6€-02 1.36-09
T-209 [ 9.5€-01 1.2€-13 3.8-13 3.0€-09 $.9€-08 1.9€-08 3.0e-02 1.0€-09
v-233 \{ 2.0€-01 7.3e-07 3.8€-09 8.6€-13 y.7E-00 1.96-04 8.TE-08 1.0€-0%
U-234 Y 2.0€-01 7.3¢-07 3.8¢-09 1.5€-12 3.7e-01 1.9€-04 1.5€-0% 1.0e-0%
v-23% \{ 2.0€-01 6.8¢-07 3.5€-09 2.6€-10 3.5¢-01 1.86-04 2.6€-03 9.5€-06
U-238 \{ 2.0€-01 6.5€-07 3.5€-09 1.2€-12 3.3e-01 1.8E-04 1.26-0% 9.5€-06
Y-90 Y 1.0€-04 1.5€-10 8.6E-11 0.0€+00 7.6€-05 4.4E-06 0.0€+00 2.3e-07

A Becquerel s & unit of ectivity equal to one muclear trensformation per second: 1 Bq = 2.7E-11 curies (Ci) = 27.027 picocuries (pCl).
Lung clearence clessifications recosmended by the International Commission on Rediological Protection (ICRP); "D" (days), "W* (weeks), "Y" (years), "g* (gas).
Gastrointestinel (GI) ebsorption fectors, i.e., fractionsl uptake of s radionuclide from the gut into blood.
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