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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 1s the third 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
contained only chemicals commonly found at Superfund sites. Beginning with
this quarter, the document will also include 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 will conserve
resources, enhance the completeness of HEAST tables and assist in promoting
consistency within the Office Sol1d Waste and Emergency Response. Also
acknowledged are the contributions of the 0ffice of Radiation Programs, who
provide Table C of the HEAST on radlonuclides.

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 1s an excellent "pointer" system to identify current 1l11terature or
changes 1n assessment criteria for many chemicals of 1interest to the
Super fund program.

It s important to remember that the numbers in these tables alone tell
one very 1ittle about the adverse effects of a chemical or the quality of
evidence on which toxicity criteria are based. Original assessment

documents must be consulted by risk assessors in order for them to fully
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appreciate the strengths and 1imitations of a specific data base. Original
source documents will allow for the most complete characterization of poten-
t1al toxicity assoclated with the range of exposure pathways generally
evaluated at Superfund and RCRA sites. The HEAST 1s structured to point the
user to these sources.

We recognize that at any one 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 1s 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 coples of the HEAST are avallable for EPA
Superfund staff, States Superfund programs and other Federal
agencles 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 1ist.

EPA's Office of Sol11d Waste (OSW) requests that their users
(1.e. OSW staff, contractors, State solid waste programs) call
Susan Griffin of the Office of Solid Waste at (202) 382-6392 to
obtain copies. Regional OSW staff are reminded that copies of
the HEAST are sent to all Reglional l1ibraries.

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

A1l 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 Third Quarter
HEAST only i1s PB-90-921103. There is a charge to recelve this
from NTIS.

3. Consultation with EPA staff (ECAO's Chemical Mixtures Assessment
Branch at 513/569-7300; FTS 684-7300).
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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 1likely to contain numerous
values that have since become out-of-date.

Most cited Agency references (e.g., 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 avallable 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 Environmental Criteria

and Assessment Office in Cincinnati, OH at (513)569-7300.
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WHAT'S NEW IN THE THIRD QUARTER FY90 HEAST

GENERIC ISSUES:

No changes in format have been introduced in the third quarter FY90
update of the HEA Summary Tables (HEAST).

Beginning with this quarter this document will also include chemicals
commonly found at RCRA sites as 1identified by the Office of Solid Waste
Technical Assessment Branch. (See chemical specific information for Tables
A and B.)

Please note that the RfD Work Group has decided to change the
terminology "inhalation Reference Dose" to "Reference concentration (RfC)".
The Risk Assessment Council has reviewed and approved this proposal on
07/02/90. Next quarter, HEAST will be changed in order to reflect the RfC
terminology. For this quarter, 1nhalation Reference Dose will remain
reported as such.

Slope factors and unit risk values for approximately 40 additional
nuclides, 1including radioisotopes of actinium, bismith, nickel, protac-
tinium, neptunium, radium, thorium and others, have been added to Table C.
With the exception of minor word changes, the text of the User's Guide for
Section C remains the same as presented in the combined first and second
Quarterly Update.

RfD and CRAVE Workgroup status reports dated 06/30/90 were used in this
update of the Tables.

CHEMICAL-SPECIFIC CHANGES TO TABLE A: OTHER THAN CARCINOGENICITY

The following chemicals are new entries to Table A ‘(at the request of
OSW):

Aldicarb

Aluminum phosphide

Barium cyanide

Bis (2-chloro-isopropyl) ether
Calcium cyanide

Carbon disulfide

Chlorine cyanide
Chlorobenzilate

Copper cyanide

Cyanogen

Cyanogen bromide
2,4-Dichlorophenoxy acetic acid (2,4-D)
Dimethyl phthalate

Di-n-octyl phthalate

Formic acid

Hydrogen sulfide

Methanol

Nitric oxide

Phenyimercuric acetate
Potassium cyanide
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Potassium silver cyanide
Pronamide

Selenourea

Silver

Silver cyanide

Strychnine
1,2,4,5-Tetrachlorobenzene
Tetraethyl dithiopyrophosphate
Tetraethyl lead
2,4,5-Trichlorophenoxy propionic acid {silvex)
Zinc cyanide

Zinc phosphide

Aramite
A footnote was added to indicate that this chemical 1s under review by
the oral RfD Workgroup.

Atrazine

A different study, also by Ciba-Gelgy, s now the basis for the assess-
ment of oral toxicity. The chronic oral RfD did not change, but the foot-
note was changed to Indicate that the RfD is verified and available on IRIS.

Bar ium
The footnote was changed to indicate that a new oral RfD was verified on
06/21/90 and IRIS will be changed.

Boron
The footnote was changed to 1indicate that the chronic oral RfD 1is
verified and available on IRIS.

Bromomethane

The chronic inhalation RfD incorrectly appeared as 6E-2; 1t has now been
corrected to 6E-3. The chronic oral RfD has been corrected to 1.4E-3, which
is how 1t appears on IRIS. The subchronic oral RfD has been modified
accordingly.

Chloroacetaldehyde
A footnote has been added to indicate that this chemical's assessment of
oral toxicity is currently not under discussion.

Chlorodibromomethane

This chemical 1s also 1listed in a separate entry as dibromochloro-
methane; therefore, chlorodibromomethane and corresponding references have
been removed. IRIS 1ists this chemical as dibromochloromethane.

1,2-c-Dichloroethylene

Oral RfD values are now available for this chemical. The chronic oral
RFD derived by the Workgroup has been verified and is pending input into
IRIS.
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2,4-Dimethylphenol
Oral RfD values are now available for this chemical. The chronic oral

RfD derived by the Workgroup has been verified and 1s pending input into
IRIS.

4,6-Dinitro-o-cresol
A footnote has been added to indicate that this chemical 1s currently
not under discussion.

2,4-Dinitrophenol
Oral RfD values are now available for this chemical. The chronic oral
RfD derived by the Workgroup has been verified and is available on IRIS.

Disulfoton
This chemical is a new entry from a recently finalized HEED.

Fluoranthene
This chemical was erroneously 1isted as fluoroethene; the error has been
corrected.

n-Hexane

Data regarding inhalation has been changed since a new inhalation RfD
has been verified based on a human epidemiological study. The chronic
inhalation RfD 1s pending input into IRIS.

Manganese
A footnote was added to Indicate that this chemical's oral risk assess-

ment 1s under review by the Workgroup.

Mercury, inorganic

Data regarding inhalation has been changed since a new inhalation RfD
has been verified based on several occupational studies. The chronic
inhalation RfD 1s pending input into IRIS.

Methoxychlor
A footnote was added to indicate that this chemical is under review by
the oral RfD Workgroup.

Methyl bromide

This entry and the corresponding references have been deleted since the
chemical is already 1listed under bromomethane, which is the name that
appears on IRIS.

Methyl ethyl ketone

A footnote was added to indicate that this chemical's chronic oral RfD,
while st111 available on IRIS, 1s being reconsidered by the Workgroup. The
inhalation RfD has recently been verified, pending input into IRIS.

Nickel
A footnote was added to indicate that this chemical's chronic oral RfD,
while st111 available on IRIS, is being reconsidered by the Workgroup.
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Nitrobenzene

A footnote was added to Indicate that although the chronic oral RfD is
being reconsidered by the Workgroup 1t is sti11 available on IRIS. The
expression of the 1nhalation RfD as a dose in terms of mg/kg/day was removed
to reflect derivation by the newer interim methodology.

Nitrogen dioxide

This chemical is a new entry from a recently finalized HEED. The
inhalation RfD 1s under review by the RfD Workgroup. The oral RfD, which is
an RfD for nitrogen dioxide-N derived by analogy to nitrate-N, i1s verified
and available on IRIS.

Phosphine
A footnote was added to indicate that the chronic oral RfD is verified

and is avallable on IRIS.

Propylene glycol monomethyl ether

A recent inhalation assessment verified a chronic RfD of 7E-1 using the
new methodology. This RfD 1is pending input into IRIS. The new relevant
information was added to this entry.

Selenium
The footnote was changed to indicate that the oral RfD for selenium is
verified but not yet available on IRIS.

Styrene
A footnote was added to indicate that the chronic oral RfD, while still
available on IRIS, is being reconsidered by the Workgroup.

Toluene
The footnote for the chronic oral RfD was changed to indicate that a new
value was verified on 06/20/90 and IRIS will be changed.

1,1,1-Trichloroethane
A footnote was added to indicate that the chronic oral RfD, while still
avallable on IRIS, 1s being reconsidered by the Workgroup.

CHEMICAL-SPECIFIC CHANGES TO TABLE B: CARCINOGENICITY

gge following chemicals are new entries to Table B (at the request of
W):

DDD

DDE
1,2-Dibromo-3-chloropropane
Diethylstilesterol
71,12-Dimethylbenz(a)antracene
1,4-Dioxane

Heptachlor epoxide
3-Methylcholanthracene
N-nitrospyrrolidine
1,1,1,2-Tetrachloroethane
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Benzotrichloride

The footnotes were changed to indicate that the classification and oral
slope factor have both been verified. The quantitative risk estimate for
inhalation route 1s currently under review.

Decabromodiphenyl oxide
The footnote was changed to indicate that the Group C classification 1is
verified and is available on IRIS.

1,3-Dichloropropene
A footnote was added to 1indicate that quantitative risk estimates,
derived since the EPA Group was verified, have not been verified.

Direct Black 38
A footnote was added to 1indicate that this chemical's assessment 1s
under review by CRAVE Workgroup.

Direct Blue 6
A footnote was added to 1indicate that this chemical's assessment 1is
under review by CRAVE Workgroup.

Direct Brown 95
A footnote was added to indicate that this chemical's assessment 1s
under review by CRAVE Workgroup.

Formaldehyde
A footnote was added to indicate that this oral slope factor, calculated
in a CAG profile, has not been reviewed by the CRAVE Workgroup.

Methyl Ethyl Ketone
The footnote was changed to indicate that the Group D classification 1is
verified and 1s avatlable on IRIS.

Selenium Sulfide
A footnote was added to 1indicate that this chemical's assessment 1is
verified; input into IRIS is pending.

Styrene
The footnote was changed to indicate that this chemical's assessment 1Is
now under review by CRAVE.

2,4,6-Trichlorophenol
The footnote was changed to 1indicate that oral and 1inhalation slope
factors are available on IRIS.

Vinyl chloride
The footnote was changed to 1ndicate that oral and 1inhalation slope
factors have been verified, but input into IRIS is pending.
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USER'S GUIDE: CHEMICAL TOXICITY

The Health Effects Assessment Summary Tables A & B summarize reference
doses (RfDs) for toxicity from subchronic and chronic inhalation and oral
exposure (Table A) and slope factors and unit risk values for carcinogen-
1city based on 1ifetime 1inhalation and oral exposure (Table B). A more
complete discussion of how Superfund develops and considers the toxicity
assessment 1in hazardous waste sites 1s 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 documents 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). The
information in HEA Summary Tables A and B is excerpted from the HEAs, HEEPs,
HEEDs, HADs and AQCDs, and expanded and updated quarterly to 1include
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 RfD or CRAVE Work Group verifications.
The references 1listed for each chemical 1in the Reference column and
References section represent not only the study or studies that are the
basis for the RfD, slope factor or unit risk, but also the U.S. EPA
reference that is the source of the Agency analysis or risk assessment
values and the IRIS citation for values verified by the RfD or CRAVE work

group. Verified values are indicated in the tables by a footnote.
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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.

Alr 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.

Jable A: Subchronic and Chronic Toxicity {other than Carcinogenicity)

The RfD is an estimate (with uncertainty spanning perhaps an order of
magnitude) of the dally exposure to the human population (including
sensitive subgroups) that 1is 1ikely to be without an appreciable risk of
deleterious effects during a portion of the 1ifetime, 1in the case of a
subchronic RfD (designated "Rst" in Table A and formerly called AIS), or
during the 1ifetime, in the case of a chronic RfD (designated "RfD" in Table
A and formerly called AIC). The RfD values are 1isted in Table A in the
column under "Reference Dose.” The RfD 1s derived by dividing the NOAEL {or
LOAEL 1f a suitable NOAEL 1s not available) for subchronic or chronic
exposure by an uncertainty factor (UF) times a modifying factor (MF):

RFD = NOAEL or LOAEL
UF x MF

In Table A, the NOAEL or LOAEL that 1s the basis for the RfD value is listed
under "Exposure." When a NOAEL or LOAEL 1s reported in terms of exposure
concentration and schedule, the calculated mg/kg/day dose is given in paren-

theses. The specles in which the NOAEL or LOAEL was determined and the
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effect of concern are also described, and the reference for the study is
presented. The effect of concern Tisted 1s that associated with the
chemical and not with the dose 1isted. In the "Exposure," "Effect of
Concern" and "Reference" columns, information for the 1nhalation route 1is
given first, separated from information for the oral route by a semicolon or
slash,

The uncertainty factor used in calculating the RfD reflects scientific
Judgment regarding the various types of data used to estimate RfD values.
An uncertainty factor of 10 1s usually used to account for variations in
human sensitivity when extrapolating from valid human studies involving
subchronic (for Rst) or long-term (for RfD) exposure of average, healthy
subjects. An additional 10-fold factor 1is usually used for each of the
following extrapolations: from long-term animal studies to the case of
humans, from a LOAEL to a NOAEL, and from subchronic studies to a chronic
RfFD. 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 uncer-
tainty 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 RfD 1s usually derived, i1f not previously derived in health
effects documents that originally addressed the chemical, for chemicals for
which a chronic RfD 1s presented in Table A. The subchronic RfD is derived
in elther of two ways. If an uncertainty factor to expand from subchronic
to chronic exposure was used in the derivation of the chronic RfD, the
subchronic RfD 1s derived from the same benchmark dose without application

of the uncertainty factor to expand from subchronic to chronic exposure.
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If, however, the chronic RfD was derived without use of an uncertainty
factor to expand from subchronic to chronic exposure, the chronic RfD 1is
adopted as the subchronic RfD.

Table A 1ists 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 1isted for the subchronic oral RfD for
bromomethane reflects an uncertainty factor of 100 and a modifying factor of
1.

RFD values are specific for the route of exposure for which they are
l1isted on Table A. In the few iInstances where an oral RfD has been extrapo-
lated from inhalation data, the extrapolation is indicated by footnoting the
value.

The interim methods for the derivation of 1inhalation RfDs were adopted
by the Agency in 1988. These methods are different from those used for oral
RfDs because bf (1) the dynamics of the respiratory system and 1ts diversity
across species, and (2) differences 1In the physicochemical properties of
contaminants (such as the size and shape of a particle or whether the
contaminant 1is 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 1nformation 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 RfD value calculated using this

interim methodology 1s generally reported as a concentration 1n air
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(mg/ms). although 1t may be converted to a corresponding inhaled dose
(mg/kg/day) by dividing by 70 kg (an assumed human body weight) and multi-
plying by 20 m3/day (an assumed human inhalation rate).

Inhalatton RfD values reported 1in 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, and the values
are reported both as a concentration in air (in mg/m3 for continuous, 24
hours/day exposure) and as a corresponding inhaled dose (in mg/kg/day).

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/e in water = oral RfD (in mg/kq/day) x 70 kg
2 v/day

The RfD is used as a reference point for gauging the potential effects
of other doses. Usually, doses that are less than the RfD are not 1ikely to
be associated with health risks. As the frequency of exposures exceeding
the RfD increases and as the size of the excess increases, the probability
increases that adverse health effects may be observed in a human population.
Nonetheless, a clear distinction that would categorize all doses below the
RfD as "acceptable" (risk-free) and all doses 1in excess of the RfD as
"unacceptable" (causing adverse effects) cannot be made. In addition, RfD
values, and particularly those with 1imitations in the quality or quantity
of supporting data, are subject to change as additional information becomes
available.

When RFD values are listed for chemicals that are carcinogens, the entry

under "Effect of Concern"” in Table A will 1ist cancer and will refer to
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Table B if additional information concerning carcinogenicity is available in
that table. RfD values that have been derived for carcinogens are based on
noncancer endpoints only and should not be assumed to be protective against
carcinogenicity.

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 epidemiolog-

ical studies and animal studies:

Group A - Human Carcinogen (sufficient evidence of carcinogenicity
1n humans)

Group B - Probable Human Carcinogen (B1 - 1imited evidence of
carcinogenicity in humans; B2 - sufficient evidence of
carcinogenicity 1n animals with 1inadequate or 1lack of
evidence iIn humans)

Group C - Possible Human Carcinogen (1imited evidence of carcino-
genicity in animals and inadequate or lack of human data)

Group D - Not Classifiable as to Human Carcinogenicity (1nadequate
or no evidence)

Group £ - Evidence of Noncarcinogenicity for Humans (no evidence

of carcinogenicity 1n 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 Super-
fund Public Health Evaluation Manual) are estimated through the use of
mathematical extrapolation models, most commonly the 1l1inearized multistage

model, for estimating the largest possible 1inear slope (within the 95%
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confidence 1imit) at Tow extrapolated doses that is consistent with the
data. The slope factor or risk 1s characterized as an upper-bound estimate,
l.e., the true risk to humans, while not 1identiflable, 1is not 1likely to
exceed the upper-bound estimate and in fact may be lower.
Quantitative carcinogenic estimates 1isted 1in Table B include the
following:
slope factor = risk per unit dose = risk per mg/kg/day

route-specific unit risk for 1inhalation_ exposure = risk per
concentration unit 1n air = risk per ug/m

Unit risk estimates for 1nhalation and oral exposure can be calculated by
dividing the appropriate slope factor by 70 kg and multiplying by the
inhalation rate (20 m3/day) or the water consumption rate (2 &/day),
respectively, for risk associated with unit concentration in air or water.
Hence,

risk per pg/m3 (air) =
slope factor (risk per mg/kg/day) x _ 1 x 20 m3/day x 10-3 (mg/ug)

70 kg
risk per ug/e (water) =
slope factor (risk per mg/kg/day) x _ 1 x 2 e/day x 10-3 (mg/ug)
70 kg
Quantitative estimates of carcinogenic risk are 1isted under "Unit Risk
[slope factor]" in Table B. Information on the study and data set used for
estimation of the slope factor i1s given in the other columns of Table B. 1In
the "Exposure” and "Reference" columns, information for the inhalation route
¥s 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 l1isted on Table B. Footnotes are used in Table
B to indicate those instances In which the values for 1inhalation 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 ailr. Hence the air concentration (in ug/ms) corresponding

5

to an upper-bound increased 1ifetime cancer risk of 1x10 ~ 1s calculated

as follows:

ug/m3 in air = 110>
unit risk in (ug/md)-1

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 w/day.
Hence, the water concentration corresponding to an upper-bound 1increased

1ifetime cancer risk of 1x10'5 s calculated as follows:

mg/e in water = 1x10-5x70 kg
slope factor in (mg/kg/day)-! x 2 e/day
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MLAL IH LETLLID ADDLOSMINID SUNMAKY ITAuBLL A. SUBLHKUNIL ANU ULHKUNIL TUXILEIY (UIHLK THAN CAKUINUGENELEIY)
Update: Jv 1990

Lxposure Specles Effect of Concern Reference Dose Uncertainty Factor ___Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oratl
(mg/m3 (mg/kg/day)} (mg/kg/day)
Acenaphthene
subchronic (RfDg) NA; 175 mg/kg/day by NA mouse NA; hepatotoxicity ND 6E-1 NA 300 U.S. EPA, 1989
gavage for 90 days
chronic (RfD) NA; 175 mg/kg/day by NA mouse NA; hepatotoxicity ND 6E-29 NA 3000 U.S. EPA, 1989
gavage for 90 days
Acenaphthylene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENY U.S. EPA, 1987
Acephate
subchronic (RfDg) NA; 2 ppm in the diet NA rat NA; inhibition ND 4E-3 NA 30 U.S. EPA, 1990/
for 13 weeks (0.135 of brain AChase Chevron Chem.
mg/kg/day) Co., 1989;
U.S. EPA, 1984,
1990
chronfic (RfD) NA; 2 ppm 1n the diet NA rat NA; inhibittion ND 4g-33 NA 30 U.S. EPA, 1987/
for 13 weeks (0.135 of brain AChase Chevron Chem.
mg/kg/day) (also see Table B) Co., 1989;
U.S. EPA, 1984,
1989
Acetone
subchronic (RfDg) NA; 100 mg/kg/day NA rat NA; increased ND NA NA 100 U.S. EPA, 1988/
for 90 days by 1iver and kidney U.S. EPA, 1986,
gavage weight, nephro- 1988, 1990
toxicity
chronic (RFD) NA; 100 mg/kg/day NA rat NA; iIncreased ND 1€-13,1 NA 1000 U.S. EPA, 1988/
for 90 days by 1iver and kidney U.S. EPA, 1986,
gavage weight, nephro- 1988, 1990
toxicity
Acetone cyanohydrin
subchronic (RfDg) 10.1 ppm (35.2 mg/m3) rat rat CNS signs; body 1E-1 (4E-2) 1€-20 100 500 Blank and Thake,

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

6 hours/day, 5 days/week
for 14 weeks (4.0 mg/kg/
day); 10.8 mg CN/kg/day
for 104 weeks from diet
treated with HCN

weight, thyroid and
CNS effects
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Exposure Specles Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral

(mg/m3 (mg/kg/day)] (mg/kg/day)

chronic (RfD) 10.1 ppm (35.2 mg/m3) rat rat CNS signs; body 1E-1 (4E-2) 7€-20 100 500 Blank and Thake,
6 hours/day, 5 days/week weight, thyroid and 1984; U.S. EPA,
for 14 weeks (4.0 mg/kg/ CNS effects 1988/Howard and
day); 10.8 mg CN/kg/day Hanzal, 1955;
for 104 weeks from diet U.S. EPA,
treated with HCN 1985a,b, 1988
Acetonitrile
subchronic (RfDg) 100 ppm (168 mg/m3) mouse mouse elevated relative SE-1 (1E-1) 6E-2 300 300 Coate, 1983;
6 hours/day, 65/92 1iver weight; U.S. EPA, 1987/
days (39.0 mg/kg/day); elevated relative Coate, 1983;
100 ppm (168 mg/m3) 1iver weight U.S. EPA, 1987,
6 hours/day, 65/92 days 1990
(19.3 mg/kg/day)
chronic (RfD) 100 ppm (168 mg/m3) mouse mouse decreased RBC 5£-2 (1E-2) 6E-3b.2 3000 3000 Coate, 1983;
6 hours/day, 65/92 days counts and hemato- U.S. EPA, 198/
(39.0 mg/kg/day); 100 crit and hepatic Coate, 1983;
ppm (168 mg/m3) 6 lesions; decreased U.S. EPA,
hours/day, 65/92 days RBC counts and 1987, 1990
{19.3 mg/kg/day) hematocrit and
hepatic lestons
Acetophenone
subchrontc (RfDg) 0.007 mg/m3 contin- rat rat congestion of 2t -4(5¢E-5) 1E+0 100 300 Imasheva, 1966;
uously for 70 days cardiac vessels U.S. EPA, 1981/
(0.0045 mg/kg/day); and liver dys- Hagan et al.,
10,000 ppm diet (8450 trophy, reduced 1967; U.S. EPA,
ppm, correcting for albumin/globulin 1990
volatilization) for 17 ratio; none
weeks (423 mg/kg/day) observed
chronic (RfD) 0.007 mg/m3 contin- rat rat congestion of 26-5(5£-6) 1€-13 1000 3000 Imasheva, 1966;
uously for 70 days cardiac vessels U.S. EPA, 1981/
(0.0045 mg/kg/day); and Yver dys- Hagan et al.,
10,000 ppm diet (8450 trophy, reduced 1967; U.S. EPA,
ppm, correcting for albumin/globulin 1990
volatilization) for 17 ratio; none
weeks (423 mg/kg/day) observed
Acroleln
subchronic {RfDg) 0.4 ppm, 6 hours/day, rat NA pulmonary function 1€-3 ND 300 NA Costa et al.,
5 days/week for 62 days; and lung composi- 1986; Kutzman,
NA tion; NA 1981, 1985;

U.S. EPA, 1981/
U.S. EPA, 1987
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Compound

Exposure

Effect of Concern Reference Dose Uncertainty Factor

Inhalation; Oral

Inhalation Oral

Inhalation - Oral Inhalation Oral

Inhalation; Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)

___Reference
Inhatation/0ral

chronic (RfD)

Acrylamide
subchronic (RfDg)

chronic (RfD)

Acrylic acid
subchronic (RfDg)

chronic (RfD)

Adiponitrile

Alachlor
subchronic (RfDg)

chronic (RfD)

0.4 ppm, 6 hours/day,
S days/week for 62 days;

NA

NA; 0.2 mg/kg/day in the
drinking water for 90

days

NA; 0.2 mg/kg/day in the
drinking water for 90

days

NA; 83 mg/kg/day in the

water for 3 months

NA; 83 mg/kg/day in the

water for 3 months

NA; 1 mg/kg/day by
gavage for 1 year

NA; 1 mg/kg/day by
gavage for 1 year

rat

NA

NA

NA

NA

NA

NA

NA pulmonary function 1€-4) ND 3000 NA
and lung composi-
tion; NA (also see

Table B)
rat NA; nerve damage ND 2E-3 NA 100
rat NA; nerve damage ND 2e-43 NA 1000
(also see
Table B)
rat NA; reduced ND 8E-1 NA 100

body weight,
altered organ
welghts

rat NA; reduced ND 8E-23 NA 1000
body weight,
altered organ
welights

OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

dog NA; hemolytic ND 1E-2 NA 100
anemia, hemo-
siderosis
(also see Table 8)

dog NA; hemolytic ND 1£-23 NA 100
anemia, hemo-
siderosis

Costa et al.,
1986; Kutzman,
1981, 1985;
U.S. EPA, 1987,
1989/U.S. EPA,
1987

U.S. EPA, 1990/
Burek et al.,
1980; U.S. EPA,
1985; U.S. EPA,
1990

U.S. EPA, 1990/
Burek et al.,
1980; U.S. EPA,
1985; U.S. EPA,
1990

U.S. EPA, 1984/
DePass et al.,
U.S. EPA, 1984,
1990

U.S. EPA, 1984/
DePass et al.,
U.S. EPA, 1984,
1990

U.S. EPA, 1987

U.S. EPA, 1990/
Monsanto
Company, 1984;
U.S. EPA, 1984;
U.S. EPA, 1990

U.S. EPA, 1990/
Monsanto
Company, 1984;
U.S. EPA, 1984;
U.S. EPA, 1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor __Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
Aldicardb
subchronic (RfDg) NA; 0.25 mg/kg/day of NA rat NA; cholinesterase ND 1.3€-3 NA 100 NA/Welil and
aldicarb sulfoxide in inhibition Carpenter, 1968;
diet for 3-6 months U.S. EPA, 1990
chronic (RfD) NA; 0.25 mg/kg/day of NA rat NA; cholinesterase ND 1.36-32 NA 100 NA/Well and
aldicarb sulfoxide in inhibition Carpenter, 1968;
diet for 3-6 months U.S. EPA, 1990
Aldrin
subchronic (RfDg) NA; 0.5 ppm in diet NA rat NA; liver lesions ND 3E-5 NA 1000 NA/Fitzhugh,
for 2 years (0.025 et al., 1964;
mg/kg/day) U.S. EPA, 1990,
1987
chronic (RfD) NA; 0.5 ppm in diet NA rat NA; liver leslons ND 3t-53 NA 1000 NAZFitzhugh
for 2 years (0.025 (also see Table et al., 1964;
mg/kg/day) B) U.S. EPA, 1990,
1987
Allidochlor DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Allyl alcohol
subchronic (RfDg) NA; SO ppm in the NA rat NA; liver and ND SE-2 NA 100 U.S. EPA, 1985,
drinking water for 15 k idney 1990/ Carpamini
weeks (4.8 mg/kg/day) et al., 1978;
U.S. EPA, 1985,
1990
chronic (RfD) NA; 50 ppm in the NA rat NA; liver and ND Se-33 NA 1000 U.S. EPA, 1985,
drinking water for 15 kidney 1990/ Carpamini
weeks (4.8 mg/kg/day) et al., 1978;
U.S. EPA, 1985,
1990
Allyl chloride (3-chloropropene)
subchronic (RfDg) occupational; NA human NA Tiver; NA ND 2€-3b NA 100 U.S. EPA, 198Y/
ACGIH, 1980;
U.S. EPA, 1983
chronic (RfD) occupational; NA human NA Tiver; NA ND 2¢-3b NA 100 U.S. EPA, 198Y/
(also see ACGIH, 1980;
Table B) U.S. EPA, 1983
0059h Ad 07/12/90
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor _  Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Aluminum OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Aluminum phosphide
subchronic (RfDg) NA; 0.5) 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. EPA,
years (0.25 mg phosphine/ 1990
kg/day) (0.043 mg
aluminum phosphine/kg/day)
chronic (RfD) NA; 0.51 mg phosphine/kg NA rat NA; body weight and NA 4E-42 NA 100 NA/Hackenburg
fumigated chow for 2 ¢1inical parameters 1972; U.S. EPA,
years (0.25 mg phosphine/ 1990
kg/day) (0.043 mg
aluminum phosphine/kg/day)
Ametryn
subchronic (RfDg) NA; 10 mg/kg/day, 6 NA rat NA; liver ND 9E-2 NA 100 U.S. EPA, 1990/
days/week for 13 weeks Ciba-Gelgy,
by gavage 1961; U.S. EPA,
1984, 1990
chronic (RfD) NA; 10 mg/kg/day, 6 NA rat NA; liver ND 9Ef-33 NA 1000 U.S. EPA, 1990/
days/week for 13 weeks Ciba-Gelgy,
by gavage 1961; U.S. EPA,
1984, 1990
1-Amino-2-naphtol and
1-Amino-2-naphtol hydrochloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
m-Aminophenol
subchronic (RfDg) NA; 1300 ppm in the NA rat NA; thyrotd and ND 1€-1 NA 100 NA/Re et al.,
diet for 13 weeks (65 body weight 1984; U.S. EPA,
mg/kg/day) 1985
chronic (RfD) NA; 1300 ppm in the NA rat NA; thyroid and ND 1E-2 NA 1000 NA/Re et al.,
diet for 13 weeks (65 body weight 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 U.S. EPA, 1985
4-Aminopyridine
subchronic (RfDg) NA; 3 ppm in diet NA rat NA; increased liver ND 2€-4 NA 1000 U.S. EPA, 1989/
for 90 days (0.15 (males) and brain Kohn, 1968; U.S.
mg/kg/day) weight (females) EPA, 1980, 1989
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor __ Referénce
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
{mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 3 ppm in diet NA rat NA; increased liver ND 2€-59 NA 10,000 U.S. EPA, 1989/
for 90 days (0.15 {males) and brain Kohn, 1968; U.S.
. mg/kg/day) weight (females) EPA, 1980, 1989
Ammonia
subchronic (RfDg) 0.36 mg/m3 cont inuous; human human odor threshold; 0.36¢ 34 mg/2 none none Carson et al.,
9934 mg/2 in drinking taste threshold in drinking 1981; U.S. EPA,
water waterd 1987/Campbe 11
et al., 1958;
U.S. EPA, 1981,
1987; WHO, 1986
chronic (RfD) 0.36 mg/m3 continuous; human human odor threshold; 0.36¢.9 34 mg/r none none Carson et al.,
34 mg/t in drinking taste threshold in drinking 1981; U.S. EPA,
water waterd 1987/Campbe11
et al., 1958;
U.S. EPA, 1981,
1987; WHO, 1986
Anthracene
subchronic (RfDg) NA; 1000 mg/kg/day NA mouse NA; No effects ND 3E+0 NA 300 U.S. EPA, 1981/
by gavage for 90 days U.S. EPA, 1989
chronic (RfDg) NA; 1000 mg/kg/day NA mouse NA; No effects ND 3E-13.1 NA 3000 U.S. EPA, 198Y/
by gavage for 90 days U.S. EPA, 1989
Ant imony
subchronic (RfDg) NA; 5 ppm Sb from NA rat cancer; reduced ND€ 4E-4 NA 1000 U.S. EPA, 198Y/
antimony potassium 11fespan, altered Schroeder
tartrate in drinking blood chemistries et al., 1970;
water, Vifetime U.S. EPA, 1990
(0.35 mg Sb/kg/day)
chronic (RfD) NA; 5 ppm Sb from NA rat cancer; reduced NDe 4£-44 NA 1000 U.S. EPA, 1981/
antimony potassium 11fespan, altered Schroeder
tartrate in drinking blood chemistries et al., 1970;
water, 1ifetime U.S. EPA, 1985,
(0.35 mg Sb/kg/day) 1990
Antimony pentoxide
subchronic (RfDg) NA; 5 ppm Sb from NA rat cancer; reduced NDe 5e-4f NA 1000 U.S. EPA, 1987/

antimony potassium
tartrate in drinking
water, lifetime

(0.35 mg Bs/kg/day,
0.46 mg Sby05 kg/day)

1ifespan, altered
blood chemistries

Schroeder
et al., 1970;
U.S. EPA, 1990
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Compound

Exposure

Spec les

Inhalation; Oral

Inhalation Oral

Effect of Concern
Inhalation; Oral

Reference Dose

Inhalation

[mg/m3 (mg/kg/day)] (mg/kg/day)

Oral

Uncertainty Factor

Reference
Inhalation/Oral

chronic (RfD)

Antimony potassium
tartrate
subchronic (RfDg)

chronic (RfD)

Antimony tetroxide
subchronic (RfDg)

chronic (RfD)

Antimony trioxide
subchronic (RfDg)

NA; 5 ppm Sb from
antimony potassium
tartrate tn drinking
water, 1ifetime

{0.35 mg Sb/kg/day,
0.46 mg Sby0g kg/day)

NA; 5 ppm Sb from
antimony potassium
tartrate in drinking
water, lifetime

(0.35 mg Sb/kg/day,
0.93 mg SbK tartrate/
kg/day)

NA; 5 ppm Sb from
antimony potassium
tartrate in drinking
water, lifetime

(0.35 mg Sb/kg/day,
0.93 mg SbK tartrate/
kg/day)

NA; 5 ppm Sb from anti-

mony potassium tartrate

in drinking water, life-
time (0.35 mg Sb/kg/day,
0.44 mg Sby04/kg/day)

NA; 5 ppm Sb from anti-

mony potassium tartrate

in drinking water, 1ife-
time (0.35 mg Sb/kg/day,
0.44 mg Sby04/kg/day)

NA; 5 ppm Sb from
antimony potassium
tartrate in drinking
water, l1ifetime

(0.35 mg Sb/kq/day,
0.42 mg Sbp03/kg/day)

NA rat
NA rat
NA rat
NA rat
NA rat
NA rat

cancer; reduced
1ifespan, altered
blood chemistries

cancer; reduced
11fespan, altered
blood chemistries

cancer; reduced
14fespan, altered
blood chemistries

cancer; reduced
1ifespan, altered
blood chemistries

cancer; reduced
11fespan, altered
blood chemistries

cancer; reduced
1ifespan, altered
blood chemistries

5e-4f

9t -4f

9 -4f

4c-of

ag-4f

ac-of

Inhalation Oral
NA 1000
NA 1000
NA 1000
NA 1000
NA 1000
NA 1000

U.S. EPA, 1981/
Schroeder

et al., 1970;
U.S. EPA, 1985,
1987, 1990

U.S. EPA, 1981/
Schroeder

et al., 1970;
U.S. EPA, 1990

U.S. EPA, 1987/
Schroeder

et al., 1970;
U.S. EPA, 1987,
1990

U.S. EPA, 1987/
Schroeder

et al., 1970;
U.S. EPA,

1990

U.S. EPA, 1987/
Schroeder

et al., 1970;
U.S. EPA, 1985,
1987, 1990

U.S. EPA, 1987/
Schroeder

et al., 1970;
U.S. EPA, 1990
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Exposure Species Effect of Concern Reference Dose Uncertainty factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
chronic (RfD) NA; 5 ppm Sb from NA rat cancer; reduced NDe 4c -4f NA 1000 U.S. EPA, 198Y/
antimony potassium 1ifespan, altered Schroeder
tartrate 1n drinking blood chemistries et al., 1970;
water, lifetime U.S. EPA, 1985,
{0.35 mg Sb/kg/day, 1987, 1990
0.42 mg Sby03/kg/day)
Aramite
subchronic (RfDg) NA; 500 ppm in diet NA dog NA; degenerative ND 1E-1 NA 100 U.S. EPA, 1989/
for 52 weeks (12.5 ver effect Oser and Oser,
mg/kg/day) 1960
chronic (RfD) NA; 100 ppm in NA rat NA; increased ND 5€-29 NA 100 U.S. EPA, 1989/
diet for 104 weeks 1lver weight Popper et al.,
{5 mg/kg/day) (also see Table B) 1960; Oser and
Oser, 1962
Arsenic
subchronic (RfDg) NA; 1 ug/kg/day NA human NA; keratosis and ND 1E-3 NA 1 U.S. EPA, 1984/
hyperpigmentation Tseng, 1977
chronic (RfD) NA; 1 ug/kg/day NA human cancer; keratosis ND 1€-39 NA 1 U.S. EPA, 1984/
and hyperpigmenta- Tseng, 1977
tion (also see
Table B)
Atrazine
subchronic (RfDg) NA; 10 ppm 1n the diet, NA rat NA; decreased ND SE-3 NA 100 U.S. EPA, 1990/
2-generation study body weight of Ciba-Gelgy,
(0.5 mg/kg/day) pups 1987; U.S. EPA,
1984, 1990
chronic (RfD) NA; 10 ppm in the diet, NA rat NA; decreased ND SE-32 NA 100 U.S. EPA, 1990/

2-generation study
(0.5 mg/kg/day)

body weight of
pups

Ciba-Gelgy,
1987; U.S. EPA,
1984, 1990
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Exposure Spectes Effect of Concern Reference Dose Uncertainty Factor __Reference _
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral [nhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
8ar fum
subchronic (RfDg) 1.15 mg BaC03/m3 rat rat fetotoxicity; SE-3 (1£-3)bb 5E-2 100 100  Tarasenko et
(0.80 mg Ba/m3) 4 Increased blood al., 1971;
hours/day for 4 months pressure U.S. EPA, 1984/
(0.4 mg Ba/kg/day); Perry et al.,
100 ppm Ba from BaCl; 1983; U.S. EPA,
(5.1 mg Ba/kg/day) in 1990
drinking water for
<16 months
chronic (RfD) 1.15 mg BaC03/m3 rat rat fetotoxicity; 56-4 (1€-4)bb sg-2ff 1000 100  Tarasenko et
(0.80 mg/Ba/m3) 4 increased blood al., 1977;
hours/day for 4 months pressure U.S. EPA, 1984/
{0.14 mg Ba/kg/day); Perry et al.,
100 ppm Ba from BaClp 1983; U.S. EPA,
(5.1 mg Ba/kg/day) in 1984, 1985,
drinking water for 1990
<16 months
Barium cyanide
subchronic (RfDg) NA; 10 ppm barium in NA rat NA; hypertension ND 1E-2 NA 100 NA/Perry et al.,
drinking water for up 1983; U.S. EPA,
to 16 months, equivalent 1990
to barium cyanide at
1 mg/kg/day
chronic (RfD) NA; 10 ppm barium in NA rat NA; hypertension ND 1e-22 NA 100 NA/Perry et al.,
drinking water for up 1983; U.S. EPA,
to 16 months, equivalent 1990
to bartum cyanide at
7 mg/kg/day
Benefin
subchronic (RfDg) NA; 25 mg/kg/day in the NA dog NA; hematological ND -1 NA 100 U.S. EPA, 1990/
diet for 1 year effects £V L1y Co.,
1972; U.S. EPA,
1984, 1990
chronic (RfD) NA; 25 mg/kg/day in the NA dog NA; hematological ND 3E-13 NA 100 U.S. EPA, 1990/

Benzal chloride

diet for 1 year

effects

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

€1 Li11y Co.,
1972; U.S. EPA,
1984, 1990

U.S. EPA, 1985
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Exposure Species Reference Dose

Effect of Concern Uncertainty Factor : Reference

Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
Benzaldehyde
subchronic (RfDg) NA; 200 mg/kg/day by NA rat NA; kidney, ND 1640 NA 100 U.S. EPA, 1990/
gavage 5 days/week for forestomach Kluwe et al.,
13 weeks 1983; U.S. EPA,
1985, 1990
chronic (RfD) NA; 200 mg/kg/day by NA rat NA; kidney, ND 1E-13 NA 1000 U.S. EPA, 1990/
gavage 5 days/week for forestomach Kluwe et al.,
13 weeks 1983; U.S. EPA,

1985, 1990

Benzaldehyde cyanohydrin DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1988

Benzidine

subchronic (RFDg) NA; 160 ppm benzidine NA mouse NA; brain cell ND 3E-3 NA 1000 U.S. EPA, 198Y/
dihydrochloride in and liver cell Littlefield
drinking water for changes et al., 1983;
33 months U.S. EPA, 1990
(27.2 mg/kg/day)

chronic (RfD) NA; 160 ppm benzidine NA mouse NA; brain cell ND 3e-32 NA 1000 U.S. EPA, 1981/
dihydrochloride in and liver cell Littlefield
drinking water for changes (also et al., 1983;
33 months see Table B) U.S. EPA, 1990

(27.2 mg/kg/day)

Benzoic acid

subchronic (Rf0g) NA; per capita daily NA human NA; irritatton, ND 4E+0 NA 1 U.S. EPA, 1981/
dietary intake of malaise FASEB, 1973;
benzoic acid equiva- U.S. EPA, 1987
lent to 312 mg/day
chronic (RfD) NA; per capita dailly NA human NA; irritation, ND 4E402 NA 1 U.S. EPA, 1987/
dietary intake of malaise FASEB, 1973;
benzoic acid equiva- U.S. EPA,
lent to 312 mg/day 1987, 1990
Benzyl Alcohol
subchronic (Rf0g) NA; 200 mg/kg by NA rat NA; decrease 1n ND 1£+0 NA 1000 U.S. EPA, 1989/
gavage 5 days/week body weight NTP, 1988; U.S.
for 13 weeks EPA, 1989
(143 mg/kg/day)
chronic (RfD) NA; 400 mg/kg by NA rat NA; hyperplasia of ND 3E-1 NA 1000 U.S. EPA, 1989/
gavage 5 days/week the epitheltum of NTP, 1988; U.S.
for 103 weeks the forestomach EPA, 1989
(286 mg/kg/day)
0059h A-10 01/12/90
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Uncertainty Factor

Exposure _ Species Effect of Concern Reference Dose Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
Beryllium

subchronic (RfDg)

chronic (RfD)

1,1'-Biphenyl
subchronic (RfDg)

chronic (RfD)

NA; S5
water
(0.54

ppm in drinking
for 1ifetime
mg/kg/day)

NA; 5
water
(0.54

ppm in drinking
for 1ifetime
mg/kg/day)

NA; 0.1% in the diet

for 700 days (50 mg/kg/

day)

NA; 0.1% in the diet

for 700 days (50 mg/kg/

day)

Bis{2-chloroisopropyl) ether

subchronic (RfDg)

chronic (RfD)

NA; 400 ppm in diet for
up to 104 weeks
(35.8 mg/kg/day)

NA; 400 ppm in diet for
up to 104 weeks
(35.8 mg/kg/day)

Bis{2-ethylhexyl) phthalate

subchronic (RfDg)

chronic (RfD)

NA; 0.04% of diet for
1 year (19 mg/kg/day)

NA; 0.04X of diet for
1 year (19 mg/kg/day)

NA

NA

NA

NA

NA

NA

NA

NA

rat

rat

rat

rat

mouse

guinea
pig

guinea
pig

NA; none observed

NA; none observed
(also see Table 8)

NA; kidney
damage

NA; kidney
damage

NA; decrease in hemo-
globin and possible
erythrocyte destruc-
tion

NA; decrease in hemo-
globin and possible
erythrocyte destruc-
tion

NA; increased
relative liver
welght

NA; increased
relative 1iver
weight (also see
Table B)

5€-3

5£-33

5E-2

5€-23

4g-23

2E-2

2E-22

NA

NA

NA

NA

NA

NA

NA

100

100

1000

1000

1000

1000

1000

1000

U.S. EPA, 1981/
Schroeder and
Mitchener, 1975;
U.S. EPA, 1990

U.S. EPA, 1987/
Schroeder and
Mitchener, 1975;
U.S. EPA, 1990

NA/Ambrose

et al., 1960;
U.S. EPA, 1984,
1990

NA/Ambrose

et al., 1960;
U.S. EPA, 1984,
1990

NA/Mitsumor et
al., 1979; U.S.
EPA, 1990

NA/Mitsumort et
al., 1979; U.S.
EPA, 1990

U.S. EPA, 1981/
Carpenter

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

U.S. EPA, 1987/
Carpenter

et al., 1953;
U.S. EPA, 1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhatation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
{mg/m3 (mg/kg/day)] (mg/kg/day)
Bisphenol A
subchronic (RfDg) NA; 0-1000 ppm for NA rat NA; reduced body ND 6E-1 NA 100 U.S. EPA, 1988/
18 weeks, 2 generations weight U.S. EPA, 1984,
{NOAEL 750 ppm = 1988, 1990
62 mg/kg/day)
chronic (RfD) NA; 0, 1000, 2000 ppm NA rat NA; reduced body ND 5E-28 NA 1,000 U.S. EPA, 1988a/
(1000 ppm = 50 mg/kg/day) weight NTP, 1982;
U.S. EPA,
1988, 1990
Boron
subchronic (RfDg) NA; 350 ppm in diet NA dog NA; testicular ND 9E-2 NA 100 u.S. EPA, 1981/
(8.75 mg/kg/day) for lesions Welir and
2 years Fisher, 1972;
U.S. EPA, 1987
chronic (RfD) NA; 350 ppm in diet NA dog NA; testicular ND 9f-22 NA 100 U.S. EPA, 1981/
{8.75 mg/kg/day) for lesions Weir and
2 years Fisher, 1972;
U.S. EPA, 1987
8rominated dibenzo-p-dioxins
and dibenzofurans DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA,
1985a,b, 1986
Bromoacetone DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
Bromochloroethane DATA INADEQUATE FOR QUANTETATIVE RISK ASSESSMENT u.S. EPA, 1985
Bromodichloromethane
subchronic (RfDg) NA; 25 mg/day by gavage NA mouse NA; renal cytomegaly ND 2t-2 NA 1000 U.S. EPA, 1981/
5 days/week for 102 NTP, 1986/
weeks (17.9 mg/kg/day) U.S. EPA, 1990
chronic (RfD) NA; 25 mg/day by gavage NA mouse NA, renal cytomegaly ND 2e-22 NA 1000 U.S. EPA, 1981/
5 days/week for 102 (also see Table B8) NTP, 1986;
weeks (17.9 mg/kg/day) U.S. EPA, 1990
Bromoform
subchronic (RfDg) NA; 25 mg/kg by gavage NA rat NA; liver effects ND 26-1 NA 100 U.S. EPA, 1987/
5 days/week for 13 weeks NTP, 1988;
(17.9 mg/kg/day) U.S. EPA, 1989,
1990
0059h A-12 07/12/90
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Exposure Specles Effect of Concern Reference Dose Uncertainty Factor _ Reference _
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
chronic (RfD) NA; 25 mg/kg by gavage NA rat NA; liver effects ND 2e-23 NA 1000 U.S. EPA, 1981/
5 days/week for 13 weeks {also see Table B) NTP, 1988;
(17.9 mg/kg/day) U.S. EPA, 1989,
1990
Bromome thane
subchronic (RfDg) 26.6 ppm (103 mg/m3) rabbit rat neurotoxicity; 6E-2 1.4E-2 300 100 Russo et al.,
1.5 hours/day, 4 days/ hyperplasia 1984/0anse et
week for 8 months (HEC= of forestomach al., 1984;
18 mg/m3); 2 mg/kg epithelium U.S. EPA, 1987
5 days/week for 13 weeks
{1.4 mg/kg/day)
chronic (RfD) 26.6 ppm (103 mg/m3) rabbit rat neurotoxicity; 6€-3) 1.4£-33.1 3000 1000  Russo et al.,
1.5 hours/day, 4 days/ hyperplasia of 1984/Danse
week for 8 months (HEC= forestomach et al., 1984;
18 mg/m3); 2 mg/kg epithelium U.S. EPA, 1986,
5 days/week for 13 1987, 1990
weeks (1.4 mg/kg/day)
4-Bromophenyl phenyl ether DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
8romophos
subchronic (RfDg) NA; 5 mg/kg/day in the NA rat NA; depresston ND 5e-2 NA 100 U.S. EPA, 1986/
diet for 3 generations of plasma and Leuschner
Tiver cholin- et al., 1967;
esterase U.S. EPA, 1986
chronic (RfD) NA; 5 mg/kg/day in the NA rat NA; depression ND SE-3 NA 1000 U.S. EPA, 1986/
diet for 3 generations of plasma and Leuschner
11iver cholin- et al., 1967;
esterase (also see U.S. EPA, 1986
Table B)
Bromoxynil
subchronic (RfDg) NA; 100 ppm in the diet NA rat NA; no adverse ND 2E-2 NA 300 U.S. EPA, 1990/
for 2 years (5 mg/kg/ effects Union Carbide,
day) 1982; U.S. EPA,
1984, 1990
chronic (RfD) NA; 100 ppm in the diet NA rat NA; no adverse ND 2e-22 NA 300 U.S. EPA, 1990/
for 2 years (5 mg/kg/ effects Unton Carbide,
day) 1982; U.S. EPA,
1984, 1990
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Compound

Exposure

Inhalation; Oral

Inhalation Oral

Effect of Concern

Reference Dose

Inhalation; Oral

Inhalation
[mg/m3 (mg/kg/day)) (mg/kg/day)

Oral

Uncertainty Factor

Inhatation Oral

Reference
Inhalation/0Oral

Bromoxynil octanoate
subchronic (RfDg)

chronic (RfD)

Busan 77

Busan 90

1-Butanol {n-Butanol)

Subchronic (RfDg)

chronic (RfD)

Butylate
subchronic (RfDg)

chronic (RfD)

Butyl benzyl phthalate

subchronic (RfDg)

NA; 100 ppm in the diet
for 2 years (5 mg/kg/

day)

NA; 100 ppm in the diet
for 2 years (5 mg/kg/

day)

NA; 125 mg/kg/day by
gavage for 13 weeks

NA; 125 mg/kg/day by
gavage for 13 weeks

NA; 5 mg/kg/day by
gavage for 12 months

NA; 5 mg/kg/day by
gavage for 12 months

NA; 0.28% of diet
for 26 weeks (159
mg/kg/day)

NA

NA

NA

NA

NA

rat

rat

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT
DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

rat

rat

dog

rat

NA; no adverse
effects

NA; no adverse
effects

NA; effects
on erythrocyte

NA; effects
on erythrocyte

NA; liver
effects

NA; liver
effects

NA; effects on body
weight gain, testes,
1iver, kidney

2E-2

2E-23

1E+0

1€-13

SE-2

SE-24

26+0

NA

NA

NA

NA

300

300

100

100

100

100

U.S. EPA, 1990/
Union Carbide,
1982; U.S. EPA,
1984, 1990

U.S. EPA, 1990/
Union Carbide,
1982; U.S. EPA,
1984, 1990

U.S. EPA, 1984
u.S. EPA, 1984

U.S. EPA, 1989/
U.S. EPA, 1986,
1989, 1990

U.S. EPA, 1989/
U.S. EPA, 1986,
1989, 1990

U.S. EPA, 1984/
Stauffer Chem.

Co., 1987; U.S.
EPA, 1984, 1990

U.S. EPA, 1984/
Stauffer Chem.
Co., 1987; U.S.
EPA, 1984, 1989,
1990

U.S. EPA, 1987,
1989/NTP, 1985;
U.S. EPA, 1986,
1987, 1989, 1990
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Effect of Concern
Inhalation; Oral

Exposure
Inhalation; Oral

Uncertainty Factor Reference

Species —_nererence
Inhalation Oral Inhalation/Oral

Inhalation Oral

Reference Dose
Inhalation Oral
[mg/m3 {mg/kg/day)] (mg/kg/day)

Compound

chronic (RfD)

NA; 0.28% of diet NA rat

for 26 weeks (159

NA; effects on body ND 2£-12 NA 1000

weight gain, testes,

U.S. EPA, 1987,
1989/NTP, 1985;

mg/kg/day) 1iver, kidney U.S. EPA, 1986,
(also see Table B) 1987, 1989, 1990
t-Butylchloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! U.S. EPA, 1988/
U.S. EPA, 1988
Butyrolactone, gamma DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984/
U.S. EPA, 1984/
Cacodylic acid
subchronic (RfDg) NA; 184 mg/kg cacodylic NA rat NA; none ND 3g-2¢c¢ NA 300 U.S. EPA, 1989/
acid in dlet for 90 days Nees, 1968;
(9.2 mg/kg/day) U.S. EPA, 1989
chronic (RfD) NA; 184 mg/kg cacodylic NA rat NA; none ND 3e-39.¢c NA 3000 U.S. EPA, 1989/
acid in diet for 90 days Nees, 1968;
(9.2 mg/kg/day) U.S. EPA, 1989
Cadmium
subchronic (RfDg) NA; NA NA NA cancer; NA ND Nph NA NA U.S. EPA, 1984/
U.S. EPA, 1984
chronic (RfD) NA; NA NA human cancer (see Table B); ND 1€-3 (food)3»! NA 10 U.S. EPA, 1984/
renal damage S5E-4 (water) U.S. EPA, 1988,
1990
Calctum cyanide
subchronic (RfDg) NA; 10.8 mg/kg/day NA rat NA; welght loss, NA 4g-2n NA 500 NA/Howard and
fumigated cyanide in thyroid effects and Hanzal, 1955;
food for 2 years myelin degeneration Philbrick et
(19.1 mg calcium al., 1979; u.S.
cyanide/kg/day) EPA, 1990
chronic (RfD) NA; 10.8 mg/kg/day NA rat NA; weight loss, ND 4€-23.Nn NA 500 NA/Howard and
fumigated cyanide in thyroid effects and Hanzal, 1955;
food for 2 years myelin degeneration Philbrick et
(19.1 mg calcium al., 1979; U.S.
cyanide/kg/day) EPA, 1990
Caprolactam
subchronic (RfDg) NA; 0.1% diet 90 days NA rat NA; renal effects ND S5E-1 NA 100 U.S. EPA, 1988/

(50 mg/kg/day)

Powers et al.,
1984; U.S. EPA,
1988
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 1000 ppm for 3 NA rat NA; reduced body ND SE-12 NA 100 U.S. EPA, 1988a/
generations welght Serota et al.,
(50 mg/kg/day) 1984; U.S. EPA,
1988, 1990
Captafol
subchronic (RFfDg) NA; 2 mg/kg/day in NA dog NA; kidney and ND 2f-3 NA 1000 U.S. EPA, 1990/
capsules for 12 months bladder effects Or tho-Chevron
Chemical Co.,
1985; U.S. EPA,
1984, 1990
chronic (RfD) NA; 2 mg/kg/day in NA dog NA; kidney and ND 2E-32 NA 1000 U.S. EPA, 1990/
capsules for 12 months bladder effects Or tho-Chevron
{also see Table B8) Chemical Co.,
1985; U.S. EPA,
1984, 1990
Captan
subchronic (RfDg) NA; 12.5 mg/kg/day in NA rat NA; decreased ND 1€-) NA 100 U.S. EPA, 1990/
the diet (multi- body weight Stauffer Chem.
generation) Co., 1982;
Chevron Chem.
Co., 1982; U.S.
EPA, 1984, 1990
chronic (RfD) NA; 12.5 mg/kg/day in NA rat NA; decreased ND 1€-13 NA 100 U.S. EPA, 1990/
the diet (multi- body weight Stauffer Chem.
generation) Co., 1982;
Chevron Chem,
Co., 1982; U.S.
EPA, 1984, 1990
Carbaryl
subchronic (RfDg) NA; 200 ppm in the diet NA rat NA; kidney and ND 1E-1 NA 100 U.S. EPA, 1990/
for 2 years (9.6 mg/kg/ and liver Carpenter et
day) toxicity al., 1961; U.S.
EPA, 1984, 1990
chronic (RfD) NA; 200 ppm in the diet NA rat NA; kidney and ND 1E-13 NA 100 U.S. EPA, 1990/

for 2 years (9.6 mg/kg/
day)

and liver
toxicity

Carpenter et
al., 1961; U.S.
EPA, 1984, 1990
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_ Exposure Specles Effect of Concern Reference Dose Uncertainty Factor _  Reference _
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Carbofuran
subchronic (RfDg) NA; 0.5 mg/kg/day in NA dog NA; hematolog- ND 5€-3 NA 100 U.S. EPA, 1990/
the diet for 1 year 1cal, testicular FMC Corp., 1983;
and uterine U.S. EPA, 1964,
effects 1990
chronic (RfD) NA; 0.5 mg/kg/day 1n NA dog NA; hematolog- ND 5¢-32 NA 100 U.S. EPA, 1990/
the diet for 1 year ical, testicular FNC Corp., 1983;
and uterine U.S. EPA, 1984,
effects 1990
Carbon disulfide
subchronic (RfDg) 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
before breeding (1.6
m3/day breathing rate
and 0.5 absorption factor
used to calculate dose
of 11.0 mg/kg/day)
chronic (RfD) NA; 20 ppm (62.3 mg/m*) NA rabbit NA; fetal toxicity; 1€-21 1€-1b.2 NA 100 NA/Hardin et
inhalation 6 hours/day malformation al., 1981; U.S.
during pregnancy and EPA, 1990
before breeding (1.6
m?/day breathing rate
and 0.5 absorption factor
used to calculate dose
of 11.0 mg/kg/day)
Carbon tetrachloride
subchronic (Rfbg) NA; 1 mg/day, 5 days/ NA rat NA; liver lestons ND 1E-3 NA 100 U.S. EPA, 1984/
week for 12 weeks Bruckner et al.,
(0.7 mg/kg/day) 1986; U.S. EPA,
1990
chronic {RfD) NA; 1 mg/day, 5 days/ NA rat NA; liver leslions ND TE-43 NA 1000 U.S. EPA, 1984/
week for 12 weeks {also see Table B) Bruckner et al.,
(0.71 mg/kg/day) 1986; U.S. EPA,
1990
Chloral
subchronic (RfDg) NA; 15.7 mg/kg/day NA mouse NA; hepatotoxicity ND 2E-2 NA 1000 U.S. EPA, 1988/

from drinking water

Sanders et al.,
1982; U.S. EPA,
1988
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 15.7 mg/kg/day NA mouse NA; hepatotoxicity ND 2£-33 NA 10,000 U.S. EPA, 1988/
from drinking water (also see Table B) Sanders et al.,
1982; U.S. EPA,
1988, 1990
Chlordane
subchronic (RfDg) NA; 1 ppm in diet for NA rat NA; liver necrosis ND 6E-5 NA 1000 U.S. EPA, 1988/
130 weeks (0.045 Velsicol
mg/kg/day) Chemical Corp.,
1983; U.S. EPA,
1990
chronic (RfD) NA; 1 ppm in diet for NA rat NA; liver necrosis ND 6E-52 NA 1000 U.S. EPA, 1988/
130 weeks (0.045 (also see Table B) Velsicol
mg/kg/day) Chemical Corp.,
1983; U.S. EPA,
1990
Chlorine cyanide
subchronic (RfDg) 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 chlorine al., 1979; u.S.
cyanide/kg/day) EPA, 1990
chronic (RfD) NA; 10.8 mg/kg/day NA rat NA; weight loss, ND SE-23.0 NA 500 NA/Howard and
fumigated cyanide in thyroid effects and Hanzal, 1955;
food for 2 years myelin degeneration 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 (RfDg) NA; 30 mg/kg, S days/ NA rat NA; myocarditis ND 2£-2 NA 1000 U.S. EPA, 1988/
week for 13 weeks IRDC, 1982;
(21.4 mg/kg/day) U.S. EPA, 1988
chronic (RfD) NA; 30 mg/kg, 5 days/ NA rat NA; myocarditis ND 2E-3 NA 10,000 U.S. EPA, 1988/

2-Chloroaniline

3-Chloroaniline

week for 13 weeks
(21.4 mg/kg/day)

OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (SEE TABLE 8)

OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (SEE TABLE B)

IRDC, 1982;
U.S. EPA, 1988

U.S. EPA, 1987
U.S. EPA, 1987
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Compound

Exposure

Species

Inhalation; Oral

Inhalation Oral

Effect of Concern

Reference Dose

Inhalation; Oral

Uncertainty factor

Inhalation

Oral

—Reference _
Inhalation/Oral

4-Chloroaniline
{p-Chloroaniline)
subchronic (RfDg)

chronic (RfD)

Chlorobenzene
subchronic {RfDg)

chronic (RfD)

Chlorobenzilate
subchronic (RfDg)

chronic (RfD)

p-Chlorobenzoic acid
subchronic (RfDg)

NA; 250 ppm in diet
for 718 weeks (12.5
mg/kg/day)

NA; 250 ppm in diet
for 78 weeks (12.5
mg/kg/day)

15 ppm (345 mg/m3)

1 hours/day, 5 days/
week for 120 days
{53 mg/kg/day);

21.3 mg/kg/day by
capsule for 90 days

75 ppm (345 mg/m3)

1 hours/day, 5 days/
week for 120 days
(53 mg/kg/day);

27.3 mg/kg/day by
capsule for 90 days

NA; 5 mg/kg/day in
starch suspension by

gastric intubation for
13 days during gestation

period

NA; 5 mg/kg/day in
starch suspension by

gastric intubation for
13 days during gestatton

period

NA; 0.2% in diet for
5 months (173.3
mg/kg/day)

NA

NA

rat

rat

NA

NA

rat

rat

dog

dog

rabbit

rabbit

rat

NA; proliferative
lesions of the
spleen

NA; proliferative
lesions of the
spleen (also

see Table B)

1iver and kidney
effects; 1iver and
kidney effects

Tiver and kidney
effects; liver and
kidney effects
(also see Table B)

NA; decreased stool
quantity, food
consumption and
weight gain;
hyperirritability

NA; decreased stool
quantity, food
consumption and
weight gain;
hyperirritability

Inhalation Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
ND 4E-3
ND 4E-32
2E-1 (5E-2) 2E-1
2E-2 (5E-3) 2e-23
ND 2E-2
ND 2£-23
ND 2€+0

NA; none observed

NA

1000

10,000

NA

NA

3000

3000

100

1000

300

300

100

U.S. EPA, 1987/
NCI, 1979; U.S.
EPA, 1990

U.S. EPA, 1987/
NCI, 1979; U.S.
EPA, 1990

Dilley, 1977;
U.S. EPA, 1984/
Monsanto, 1967;
U.S. EPA, 1985,
1989, 1990

Dilley, 1977;
U.S. EPA, 1984/
Monsanto, 1967;
U.S. EPA, 1985,
1989, 1990

NA/Ciba-Geigy
Corp., 1984a;
U.S. EPA, 1990

NA/Ciba-Geigy
Corp., 1984a;
U.S. EPA, 1990

u.S. EPA, 1987/
Kieckebusch

et al., 1960;
U.S. EPA, 1987
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalatton/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 0.2X in diet for NA rat NA; none observed ND 2E-1 NA 1000 U.S. EPA, 1987/
S months (173.3 Kieckebusch
mg/kg/day) et al., 1960;
U.S. EPA, 1987
4-Chlorobenzotrifluoride
subchronic (RfDg) NA; 15 mg/kg/day by NA rat NA; renal tubular ND 2€-1 NA 100 U.S. EPA, 1988/
gavage daily for 90 degeneration Hooker Chemical
days Co., 1981;
U.S. EPA, 1988
chronic (RfD) NA; 15 mg/kg/day by NA rat NA; renal tubular ND 2t-2 NA 1000 U.S. EPA, 1988/
gavage daily for 90 degeneration Hooker Chemical
days Co., 1981;
U.S. EPA, 1988
2-Chloro-1,3-butadiene
{Chloroprene) 10 ppm, 6 hours/day, rat NA alopecia, retarded 1E-1(4€E-2) 26-2b.9 100 NA Du Pont, 1985;
subchronic (Rf0g) 5 days/week for 2 years growth; NA U.S. EPA, 1989/
(36 mg/m3); NA U.S. EPA, 1989
chronic (RfD) 10 ppm, 6 hours/day, rat NA alopecia, retarded 1€-1{4E-2) 26-2b.q 100 NA Du Pont, 1985;
5 days/week for 2 years growth; NA U.S. EPA, 1989/
(36 mg/m3); NA U.S. EPA, 1989
1-Chlorobutane
subchronic (RfDg) NA; 120 mg/kg, 5 days/ NA rat NA; CNS and ND 9E-1 NA 100 U.S. EPA, 1988/
week for 13 weeks by hematopoietic NTP, 1986;
gavage (86 mg/kg/day) effects U.S. EPA, 1988
chronic (RfD) NA; 60 mg/kg, 5 days/ NA rat NA; mortality, ND 4-1) NA 100 Uu.S. EPA, 1988/
week for 103 weeks by CNS and hemato- NTP, 1986;
gavage (43 mg/kg/day) logic effects U.S. EPA, 1988
2-Chlorobutane 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 (sce Dibromochloromethane)
p-Chloro-m-cresol
subchronic (RfDg) NA; 200 mg/kg/day for NA rat NA; decrease in ND 2€+0 NA 100 U.S. EPA, 1988/

28 days

weight gain

Madsen et al.,
1986; U.S. EPA,
1988
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Orat Inhalation Oral Inhalation Oral Inhalation/Oral

[mg/m3 (mg/kg/day)] (mg/kg/day)

chronic (RfD) NA; NA NA NA NA; NA ND ND NA NA U.S. EPA, 1988/
U.S. EPA, 1988
Chloroform
subchronic (RfDg) NA; 15 mg/kg, 6 days/ NA dog NA; liver lesions ND 1€-2 NA 1000 U.S. EPA, 1988/
week for 7.5 years Heywood et al.,
(12.9 mg/kg/day) 1979; U.S. EPA,
1990
chronic (RfD) NA; 15 mg/kg, 6 days/ NA dog NA; liver lesions ND 1£-22 NA 1000 U.S. EPA, 1988/
week for 7.5 years (also see Table B) Heywood et al.,
(12.9 mg/kg/day) 1979; U.S. EPA,
1990
m-Chloronitrobenzene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENY U.S. EPA, 1985
Chlorophenol, 3- and 4- DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
2-Chloropheno)
subchronic (RfD¢) NA; 50 ppm in drinking NA rat NA; reproductive ND SE-3 NA 1000 U.S. EPA,
water from weaning effects 1987a,b/Exon and
through birth of first Koeller, 1982;
Titter (5 mg/kg/day) U.S. EPA,
1987a,b, 1990
chronic (RfD) NA; 50 ppm in drinking NA rat NA; reproductive ND SE-33 NA 1000 U.S. EPA,
water from weaning effects 1987a,b/Exon and
through birth of first Koeller, 1982;
1itter (5 mg/kg/day) U.S. EPA,
1987a,b, 1990
Chloroprene (see 2-Chloro-1,3-butadiene)
2-Chloropropane
subchronic (RfDg) 250 ppm (803 mg/m3). rat NA 1iver effects; NA 3E+0 (9€-1) ND 100 NA Gage, 1970;
6 hours/day, 5 days/ Uu.S. EPA, 1987/
weeks for 4 weeks U.S. EPA, 1987
(91.4 mg/kg/day); NA
chronic (RfD) 250 ppm (803 mg/m3). rat NA Tiver effects; NA 3E-1 (9E-2) ND 1000 NA Gage, 1970;

6 hours/day, 5 days/
weeks for 4 weeks
{91.4 mg/kg/day); NA

3-Chloropropene (see Allyl chloride)

U.S. EPA, 1981/
U.S. EPA, 1987
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Exposure Specles Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral

[mg/m3 (mg/kg/day)) (mg/kg/day)

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 2€-1 NA 100 U.S. EPA, 1990/
gavage for 103 or welght gain Gibson et al.,
104 days 1974; U.S. EPA
1990
chronic (RfD) NA; 20 mg/kg/day by NA rat NA; decreased body NA 2e-22 NA 1000 U.S. EPA, 1990/
gavage for 103 or welight gain G6ibson et al.,
104 days 1974; U.S. EPA
1990
Chlorpyrifos
subchronic (RfDg) NA; 0.03 mg/kg/day by NA human NA; decreased ND 3t-3 NA 10 U.S. EPA, 1990/
capsule for 20 days or plasma cholin- Dow Chemical
0.1 mg/kg/day for 9 days esterase Co., 1972; U.S.
EPA, 1984, 1990
chronic (RfD) NA; 0.03 mg/kg/day by NA human NA; decreased ND 3£-33 NA 10 U.S. EPA, 1990/
capsule for 20 days or plasma cholin- Oow Chemical
0.1 mg/kg/day for 9 days esterase Co., 1972; U.S.

EPA, 1984, 1990
Chlorpyrifos-methyl

subchronic (RfDg) NA; 3-generation study NA rat, NA; reduced ND -2 NA 100 U.S. EPA, 1984/
in rats, 2-year study dog fertility in U.S. EPA, 1984
in dogs rats, liver

effects in dogs

chronic (RfD) NA; 3-generation study NA rat, NA; reduced ND 1€-29 NA 100 U.S. EPA, 1984/
in rats, 2-year study dog fertility in U.S. EPA, 1984
in dogs rats, liver

effects in dogs
Chlorthaloni}

subchronic (Rf0g) NA; 60 ppm in the diet NA dog NA; kidney ND 1.5€-2 NA 100 U.S. EPA, 1990/
for 2 years (1.5 mg/kg/ lesions Diamond Shamrock
day) Chem. Co., 1970;

U.S. EPA, 1990

chronic (RFD) NA; 60 ppm in the diet NA dog NA; kidney ND 1.5€-23 NA 100 U.S. EPA, 1990/
for 2 years (1.5 mg/kg/ lesions Diamond Shamrock
day) (also see Table B) Chem. Co., 1970;

U.S. EPA, 1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalatton; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Chlor thiophos
subchronic (RfDg) NA; 1.6 ppm in the diet NA rat NA; no effect ND 8E-4 NA 100 U.S. EPA, 1986/
for 2 years (0.08 mg/ on erthrocyte Worthing and
kg/day) cholinesterase Walker, 1983;
U.S. EPA, 1986
chronic (RfD) NA; 1.6 ppm in the diet NA rat NA; no effect ND BE-4 NA 100 U.S. EPA, 1986/
for 2 years (0.08 mg/ on erthrocyte Worthing and
kg/day) cholinesterase Walker, 1983;
U.S. EPA, 1986
Chromtum {III)
subchronic (RfDg) NA; 5% Crp03 in diet NA rat NA; hepatotoxicity ND 1E+1 NA 100 U.S. EPA, 1984/
5 days/week for 90 days Ivankovic and
(1400 mg Cr/kg/day) Preussman, 1975;
U.S. EPA, 1984
chronic (RfD) NA; 5% Cr203 in diet NA rat NA; hepatotoxicity ND 1E+02 NA 1000 U.S. EPA, 1984/
5 days/week for 600 Ivankovic and
feedings (1468 mg Preussman, 1975;
Cr/kg/day) U.S. EPA, 1984,
1990
Chromium (VI)
subchronic (RfDg) NA; 25 ppm Cr VI in NA rat cancer; not defined ND 2E-2 NA 100 U.S. EPA, 1984/
drinking water for 1 MacKenzie et
year (2.4 mg/kg/day) al., 1958; u.S.
EPA, 1984
chronic (RfD) NA; 25 ppm Cr VI 1n NA rat cancer (see ND SE-32 NA 500 U.S. EPA, 1984/
drinking water for 1 Table 8); not MacKenzie et
year (2.4 mg/kg/day) defined al., 1958; U.S.
EPA, 1984, 1990
Chrysene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Copper
subchronic (RfDg) NA; 5.3 mg, single NA human NA; local GI ND 1.3 mg/ak NA NA U.S. EPA, 1984/
dose irritation U.S. EPA, 1987
chronic (RfD) NA; NA NA human NA; local Gl ND 1.3 mg/ak NA NA U.S. EPA, 1984/
irritation U.S. EPA, 1987
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Copper cyanide
subchronic (RfDg) NA; 5 mg/kg/day by NA rat NA; decreased body ND SE-2 NA 100 NA/U.S. EPA,
gavage for 90 days and organ wefights, 1986, 1990
histopathologic
alterations in liver
and kidney
chronic (RfD) NA; 5 mg/kg/day by NA rat NA; decreased body ND 5£-33 NA 1000 NA/U.S. EPA,
gavage for 90 days and organ weights, 1986, 1990
histopathologic
alterations in liver
and kidney
m-Creso)
subchronic (RfDg) 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- 1985/Micro-
toxicity biological
Assoclates,
1986; Toxicity
Research Labora-
tories, 1987;
U.S. EPA, 1990
chronic (RfD) NA; 50 mg/kg/day NA rat NA; reduced body ND 5E-22 NA 1000 U.S. EPA, 1984,
for 90 days welight gain, neuro- 1985/Micro-
toxicity biological
Assoclates,
1986; Toxicity
Research Labora-
tortes, 1987;
U.S. EPA, 1990
o-Cresol
subchronic (RfDg) 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-
toxicity

1985/Micro-
biological
Assoclates,
1986; Toxicity
Research Labora-
torles, 1987;
U.S. EPA, 1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalattion Oral Inhalation/Oral
[mg/m3 (mg/kg/day)]} (mg/kg/day)
chronic (RfD) NA; 50 mg/kg/day NA rat NA; reduced body ND SE-22 NA 1000 U.S. EPA, 1984,
for 90 days weight gain, neuro- 1985/Micro-
toxicity blological
Assoclates,
1986; Toxicity
Research Labora-
tories, 1987;
U.S. EPA, 1990
p-Cresol
subchronic (RfDg) 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- 1985/Micro-
toxicity biological
Assoclates,
1986; Toxictity
Research Labora-
tories, 1987;
U.S. EPA, 1990
chronic (RfD) NA; 50 mg/kg/day NA rat NA; reduced body ND 5¢-223 NA 1000 U.S. EPA, 1984,
for 90 days weight gain, neuro- 1985/Micro-
toxicity biological
Assoclates,
1986; Toxicity
Research Labora-
tortes, 1987;
U.S. EPA, 1990
Cumene
subchronic (Rf0g) 105.1 ppm (517 mg/m3) rat rat CNS involvement, 9E-2 4E-1 1000 300 Monsanto Company
for 6 hrs/day, 5 nasal irritation; 1986; U.S. EPA,
days/wk for 4 weeks; renal 1987, 1990/
110 mg/kg/day for Wolfe, 1956;
194 days U.S. EPA, 1990
chronic (RfD) 105.1 ppm (517 mg/m3) rat rat CNS involvement, 9£-3) 4£-23 10,000 3000  Monsanto Company

for 6 hrs/day, 5
days/wk for 4 weeks;

110 mg/kg for 194 days

nasal irritation;
renal

1986; U.S. EPA,
1987, 1990/
Wolfe et al.,
1956; U.S.

EPA, 1987, 1990
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Exposure Effect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
Cyanazine
subchronic (RfDg) NA; 25 ppm in the diet NA dog NA; body weight ND 2E-3 NA 300 U.S. EPA, 1990/
for 1 year (0.625 g/kq/ Joss, hemato- Shell Chem. Co.,
day) logic and clin- 1986; U.S. EPA,
1cal chemistry 1984, 1990
parameters
chronic (RfD) NA; 25 ppm in the diet NA dog NA; body weight ND 26-32 NA 300 U.S. EPA, 1990/
for 1 year (0.625 g/kg/ loss, hemato- Shell Chem. Co.,
day) logic and clin- 1986; U.S. EPA,
fcal chemistry 1984, 1990
parameters
Cyanide
subchronic (Rf0Dg) NA; 10.8 mg CN/kg/day NA rat NA; welght 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;
U.S. EPA, 1984,
1990
chronic (RfD) NA; 10.8 mg CN/kg/day NA rat NA; weight loss, ND 2£-23 NA 500 U.S. EPA, 1984/
for 104 weeks from thyroid effects and Howard and
dlet treated with HCN myelin degeneration‘ Hanzal, 1955;
U.S. EPA, 1984,
1990
Cyanogen
subchronic (RfDg) NA; 10.8 mg/kg/day NA rat NA; weight loss, ND 4€-2n 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
chronic (RfD) NA; 10.8 mg/kg/day NA rat NA; weight loss, ND 4g-23,M 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 (RfDg) NA; 10.8 mg/kg/day NA rat NA; weight loss, ND 9g-2" NA 500 NA/Howard and

fumigated cyanide in
food for 2 years
(4.4 mg Cyanogen
bromide/kg/day)

thyroid effects
myelin degeneration

Hanzal, 1955;
Philbrick et
al., 1979; U.S.
EPA, 1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 10.8 mg/kg/day NA rat NA; welght loss, NA 9g-23.n NA 500 NA/Howard and
fumigated 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, 1990
Cycloate DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTY U.S. EPA, 1984
Cyclohexanol DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985
Cyclohexylamine
subchronic (RfDg) NA; 600 ppm cyclohexy- NA rat NA; reduced body NO 3E-1 NA 100 U.S. EPA, 1981/
lamine<HC1 1n diet weight Gaunt et al.,
for 90 days (30 mg/kg/ 1974; U.S. EPA,
day cyclohexylamine) 1987
chronic NA; 600 ppm cyclohexy- NA rat NA; testicular ND 2E-12 NA 100 U.S. EPA, 1981/
lamine-HC1 in diet for effects Gaunt et al.,
2 years (18 mg/kg/day 1976; U.S. EPA,
cyclohexylamine) 1987, 1990
Cyclopentadiene
subchronic (RfDg) 250 ppm (676 mg/m3) rat NA 1iver and kidney 3E+0 (9E-1) ND 100 NA Oow, 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
chronic (RfD) NA; NA NA NA NA; NA ND ND NA NA U.S. EPA, 19871/
U.S. EPA, 1987
Dacthal {DCPA)
subchronic (RfDg) NA; 1000 ppm in the NA rat NA; kidney and ND SE-1 NA 100 U.S. EPA, 1990/
in the diet for 2 adrenal weights Dtamond Shamrock
years (50 mg/kg/day) Co., 1963;
U.S. EPA, 1984,
1990
chronic (RfD) NA; 1000 ppm in the NA rat NA; kidney and ND 5€-12 NA 100 U.S. EPA, 1990/
in the diet for 2 adrenal weights Diamond Shamrock
years (50 mg/kg/day) Co., 1963; U.S.
EPA, 1984, 1990
Dalapon (sodium salt)
NA; 15 mg/kg/day in the NA rat NA; increased ND 3t-2 NA 300 U.S. EPA, 1990/

subchronic (RfDg)

diet for 2 years

relative kidney
weight

Paynter et al.,
1960; U.S. EPA,
1984, 1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor ___Reference _
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 15 mg/kg/day in the NA rat NA; increased ND 3e-22 NA 300 U.S. EPA, 1990/
diet for 2 years relative kidney Paynter et al.,
weight 1960; U.S. EPA,
1984, 1990
2,4-DB
subchronic (RfDg) NA; 8 mg/kg/day in the NA dog NA; internal ND 8E-2 NA 100 U.S. EPA, 1990/
diet for 90 days hemorrhage, RhodVa Inc.,
mortality 1969; U.S. EPA,
1984, 1990
chronic (RfD) NA; 8 mgs/kg/day in the NA dog NA; Internal ND 8e-32 NA 1000 U.S. EPA, 1990/
diet for 90 days hemorrhage, Rhodia Inc.,
mortality 1969; U.S. EPA,
1984, 1990
por
subchronic (RfDg) NA; 1 ppm in diet for NA rat NA; liver lesions NO SE-4 NA 100 U.S. EPA, 1984/
21 weeks (0.05 mg/kg/day) Laug et al.,
1950; U.S. EPA,
1990
chronic (RfD) NA; 1 ppm in diet for NA rat NA; liver lesions ND SE-4d NA 100 U.S. EPA, 1984/
27 weeks (0.05 mg/kg/day) (also see Table B) Laug et atl.,
1950; U.S. EPA,
1988, 1990
Decabromodiphenyl ether
(Decabromodiphenyl oxide)
subchronic (RfDg) NA; 1.0 mg/kg/day in NA rat NA; liver ND 1E-2 NA 100 U.S. EPA, 1987/
the diet for 2 years enlargement Kociba et al.,
1975; Norris
et al., 1973,
1975; U.S. EPA,
1987; U.S. EPA,
1990
chronic (RfD) NA; 1.0 mg/kg/day in NA rat NA; liver ND 1£-22 NA 100 u.S. EPA, 1981/

the diet for 2 years

enlargement {(also

see Table B)

Kociba et al.,
1975; Norris et
al., 1973, 1975;
U.S. EPA, 1987;
U.S. EPA, 1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor __Reference _
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
[mg/m3 (mg/kg/day)]) (mg/kg/day)
Diazinon
subchronic (RfDg) NA; 1.0 ppm (0.09 mg/kg/ NA rat NA; inhibition ND 9E-4 NA 100 U.S. EPA, 1984/
day) in the diet for of plasma chol- Davies and
35-42 days inesterase Holub, 1979,
activity 1980a,b;
U.S. EPA, 1984
chronic (RfD) NA; 1.0 ppm (0.09 mg/kg/ NA rat NA; inhibition ND 9E-49 NA 100 U.S. EPA, 1984/
day) in the diet for of plasma chol- Davies and
35-42 days inesterase Holub, 1979,
activity 1980a,b;
U.S. EPA, 1984
Dibenzofuran DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! U.S. EPA, 1987
1,4-Dibromobenzene
subchronic (RfDg) NA; 10 mg/kg/day by NA rat NA; 1iver weight ND 1€-1 NA 100 U.S. EPA, 1990/
gavage for 45 or 90 and liver enzymes Carlson and
days Tardiff, 1977;
U.S. EPA, 1984,
1990
chronic (RfD) NA; 10 mg/kg/day by NA rat NA; liver weight ND 1£-22 NA 1000 U.S. EPA, 1990/
gavage for 45 or 90 and liver enzymes Carlson and
days Tardiff, 1977;
U.S. EPA, 1984,
1990
Dibromochloromethane
subchronic (RfDg) NA; 30 mg/kg/day by NA rat NA; liver ND 2t-1 NA 100 U.S. EPA, 1990/
gavage, 5 days/week for lesions NTP, 1985;
13 weeks (21 mg/kg/day) U.S. EPA, 1985,
1989, 1990
chronic (RfD) NA; 30 mg/kg/day by NA rat NA; liver ND 2e-22 NA 1000 U.S. EPA, 1990/
gavage, 5 days/week for lesions NTP, 1985;
13 weeks (21 mg/kg/day) U.S. EPA, 1985,
(also see Table B) 1989, 1990
0V-n-butyl phthalate
subchronic (RfDg) NA; 0.25% of diet NA rat NA; mortality ND 1€+0 NA 100 U.S. EPA, 1981/
for 52 weeks Smith, 1953;
(125 mg/kg/day) U.S. EPA, 1987
(89 mg/kg/day)
0059h A-29 07/12/90
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Exposure Species Effect of Concern Reference Dose Uncertajnty Factor _ Reference _
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral [Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 0.25% of diet NA rat NA; mortality‘ ND 1€-12 NA 1000 U.S. EPA, 1987/
for 52 weeks Smith, 1953;
(125 mg/kg/day) U.S. EPA, 1987
1990
1,2-Dichlorobenzene
subchronic (RfDg) 290 mg/m3 7 hours/day, rat rat decreased body 2E+0 (4E-1) 9E-1 100 100 Hollingswor th
5 days/week for up to 7 weight gain; liver et al., 1958;
months (44 mg/kg/day); effects (also see U.S. EPA, 1981/
125 mg/kg/day, 5 days/ Table 8) NTP, 1985; U.S.
week for 13 weeks EPA, 1987, 1990
chronic (RfD) 290 mg/m3 7 hours/day, rat rat decreased body 26-1 (4E-2) 9£-23,1 1000 1000 Hollingswor th
5 days/week for up to 7 weight gain; et al., 1958;
months (44 mg/kg/day); 11ver effects U.S. EPA, 1981/
125 mg/kg/day, 5 days/ (also see NTP, 1985; U.S.
week for 13 weeks Table B) EPA, 1987, 1990
(89 mg/kg/day)
1,4-Dichlorobenzene
{p-dichlorobenzene)
subchronic (RfDg) 15 ppm (454.6 mg/m3) rat NA 14ver and kidney 7€-1 ND 100 NA Riley et al.,
5 hours/day, 5 days/week effects; NA 1980/U.S. EPA,
for 76 weeks; NA 1987
chronic (RfD) 75 ppm (454.6 mg/m3) rat NA 1iver and kidney 7€-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 B8) 1987
Dichlorobutenes DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (CANCER: SEE TABLE B) U.S. EPA, 1987
Dichlorodifluoromethane (F-12)
subchronic (RfDg) 4136 mg/m3, 8 hours/ guinea dog lung and Viver 2€+0 (5E-1) 9E-1 1000 100 Prendergast
day, 5 days/week for plg lesions; none et al., 1967;
6 weeks (482.3 mg/kg/ U.S. EPA, 1987/
day); 90 mg/kg/day Clayton, 1967;
for 90 days U.S. EPA, 1987
chronic (RfD) 4136 mg/m3. 8 hours/ guinea rat lung and 1iver 2E-1 (5E-2) 2e-12 10,000 100 Prendergast
day, 5 days/week for pig lesions; depressed et al., 1967;

6 weeks (482.3 mg/kg/
day); 15 mg/kg/day
for 2 years

body weight gain

U.S. EPA, 19871/
Sherman, 1974;
U.S. EPA, 1982,
1987, 1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor __Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
1,1-Dichloroethane
subchronic (RfDg) 500 ppm (2025 mg/ma) cat rat kidney damage; none 56+0 (1E+0) 1E+0 100 100 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/m3) 6 hour s/day, U.S. EPA, 1983,
5 days/week for 13 weeks 1984
chronic (RfD) 500 ppm (2025 mg/m3) cat rat kidney damage; none SE-1 (1E-1) 1E-19 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;
mg/ms) 6 hours/day, U.S. EPA, 1983,
5 days/week for 13 weeks 1984
( mg/kg/day)
1,1-Dichloroethylene
subchronic (RfDg) NA; 50 ppm in drinking NA rat NA; liver lestons ND 9t-3 NA 1000 U.S. EPA, 1984/
water for 2 years Quast et al.,
(9 mg/kg/day) 1983; U.S. EPA,
1988, 1990
chronic (RfD) NA; 50 ppm in drinking NA rat NA; liver lesions ND 9€-32 NA 1000 U.S. EPA, 1984/
water for 2 years (also see Table B) Quast et al.,
(9 mg/kg/day) 1983; U.S. EPA,
1988, 1990
1,2-c-Dichloroethylene
subchronic (RfDg) NA; gavage for 90 days NA rat NA; decreased ND 1E-1 NA 300 U.S. EPA, 1984/
(32 mg/kg/day) hematocrit and McCauley et al.,
hemoglobin n.d.; U.S. EPA,
1984, 1990
chronic (RfD) NA; gavage for 90 days NA rat NA; decreased ND 1€-2) NA 3000 U.S. EPA, 1984/
(32 mg/kg/day) hematocrit and McCauley et al.,
hemoglobin n.d.; U.S. EPA,
1984, 1990
1,2-t-Dichloroethylene
subchronic (RfOg) NA; 0.1 mg/% 1n NA mouse NA; increased ND 2E-1 NA 100 U.S. EPA, 1984/
. drinking water for 90 serum alkaline Barnes et al.,
days (17 mg/kg/day) phosphatase 1985; U.S. EPA,
1990
chronic (RfD) NA; 0.1 mg/t in NA mouse NA; increased ND 2e-23 NA 1000 U.S. EPA, 1984/

drinking water for 90
days (17 mg/kg/day)

serum alkaline
phosphatase

Barnes et al.,
1985; U.S. EPA,
1990
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Exposure Specles Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
2,4-Dichloropheno)
subchronic (RfDg) NA; 3 ppm in drinking NA rat NA; \mmune function ND 3E-3 NA 100 U.S. EPA,
water for 2 generations 1987a,b/Exon and
(0.3 mg/kg/day) Koller, 1985;
U.S. EPA,
1987a,b, 1990
chronic (RfD) NA; 3 ppm in drinking NA rat NA; immune function ND 3¢-32 NA 100 U.S. EPA,
water for 2 generations 1987a,b/Exon and
(0.3 mg/kg/day) Koller, 1985;
U.S. EPA, 1986
1987a,b, 1990
Dichlorophenol, 2,3-, 2,5-, DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
2,6-, 3,4- and 3,5-
2.4-Dichlorophenoxy
acetic acid (2,4-0)
subchronic (RfDg) NA; 1.0 mg/kg/day in NA rat NA; hematologic ND 1E-2 NA 100 NA/Dow Chemical
diet for 91 days hepatic and renal Co., 1983; U.S.
toxicity EPA, 1990
chrontc (RfD) NA; 1.0 mg/kg/day n NA rat NA; hematologic ND 1€-22 NA 100 NA/Dow Chemical
diet for 91 days hepatic and renal Co., 1983; U.S.
toxicity EPA, 1990
Dichloroprop DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTY U.S. EPA, 1964
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 I1)
subchronic (RfOg) 10 ppm (45.4 mg/m3) rat rat degeneration changes 1E-2 3k-3 100 1000 Stott et al.,
6 hours/day, 5 days/week in nasal mucosa; 1982; U.S. EPA,
for 13 weeks; 3 mg/kg/ increased organ welght 1989/00w
day in the diet for . Chemical Co.,
90 days 1973; U.S. EPA
1989, 1990
chronic (RfD) 10 ppm (45.4 mg/ma); rat rat degenerative changes 1E-2 3£-43 100 10,000 Stott et al.,

6 hours/day, 5 days/week
for 13 weeks; 3 mg/kg/day
in the dlet for 90 days

in nasal mucosa;
increased organ
weights (also see

1982; U.S. EPA
1989/Dow
Chemical Co.,

Table 8) 1973; U.S. EPA
1989, 1990
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_ Exposure Species Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalatfion oral Inhalation/Oral
{mg/m3 (mg/kg/day)) (mg/kg/day)
Dicyclopentadiene
subchronic (RfDg) 1 ppm (5.4 mg/m3). rat rat kidney dysfunction; 2E-3 (6E-4) 3E-) 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 B8tonetics, 1980;
diet for 3 generations U.S. EPA, 1987
(32 mg/kg/day for males)
chronic (RfD) 1 ppm (5.4 mg/m3). rat rat kidney dysfunction; 2E-4 (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/L1tton
mg/kg/day); 690 ppm in Bionetics, 1980;
diet for 3 generations U.S. EPA, 1987
(32 mg/kg/day for males)
Dleldrin
subchronic (RfDg) NA; 0.1 ppm in diet for NA rat NA; liver lesions ND S5E-5 NA 100 U.S. EPA, 1987/
2 years (0.005 mg/kg/day) Halker et al.,
1969; U.S. EPA,
1990
chronic (RfD) NA; 0.1 ppm in diet for NA rat NA; liver lesions ND 5€-58 NA 100 U.S. EPA, 198Y/
2 years (0.005 mg/kg/day) (Cancer: see Walker et al.,
Table 8) 1969; U.S. EPA,
1990
N,N-Diethylaniline DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Diethylene glycol
monoethyl ether
subchronic (RfDg) 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.,
testes weight 1966; U.S. EPA,
1984
chronic (RfD) NA; 0.2% in drinking NA rat NA; kidney histo- ND 2E+0 NA 100 U.S. EPA, 1984/
water {200 mg/kg/day) pathology Smyth et al.,
for 2 years 1964; U.S. EPA,
1984
Diethylformamide
subchronic (RfDg) NA; 546 ug/day (1.56 NA rat NA; no effect ND 1.1€-1 NA 100 U.S. EPA, 1986/
mg/kg/day) in diet x Argus et al.,
5 days/week for 73 weeks 1965; U.S. EPA,
1986
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_ Exposure Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
chronic (RfD) NA; 546 ug/day (1.56 NA rat NA; no effect ND 1.1E-1 NA 100 U.S. EPA, 1986/
mg/kg/day) in diet x Argus et al.,
5 days/week for 73 weeks 1965; U.S. EPA,
1986
1,2-D1ethylhydrazine DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Diethyl-p-nitrophenyl
phosphate DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1989
(paraoxon)
Diethyl phthalate
subchronic (RfDg) NA; 1% in diet for NA rat NA; reduced ND 8E+0 NA 100 U.S. EPA, 198/
16 weeks terminal body Brown et al.,
(750 mg/kg/day) weight 1978; U.S. EPA,
1987
chronic {RfD) NA; 1% in diet for NA rat NA; reduced ND 8E-1d NA 1000 U.S. EPA, 1987/
16 weeks term\nil body Brown et al.,
{750 mg/kg/day) weight 1978; U.S. EPA,
1987, 1990
Dimethoate
subchronic (RfDg) NA; 1 ppm (0.05 mg/kg/ NA rat NA; brain chol- ND 2E-4 NA 300 U.S. EPA, 1985/
day) in diet for 2 years inesterase Amer fcan
inhibition Cyanimid Co.,
1986; U.S.
EPA, 1990
chronic (RfD) NA; 1 ppm (0.05 mg/kg/ NA rat NA; brain chol- NO 26-43 NA 300 U.S. EPA, 1985/
day) in diet for 2 years inesterase Amer 1can
inhibition Cyanimid Co.,
1986; U.S. EPA,
1990
N,N-Dimethylaniline
subchronic (RfDg) NA; 31.25 mg/kg/day by NA rat NA; splenomegaly ND 2€-2 NA 1000 U.S. EPA, 1986/
gavage x 5/1 days for and splenic Abdo et al.,
13 weeks hemos iderosis 1984; U.S. EPA,
1990
chronic (RfD) NA; 31.25 mg/kg/day by NA rat NA; splenomegaly ND 2E-33 NA 10,000 U.S. EPA, 1986/

gavage x 5/7 days for
13 weeks

and splenic
hemos iderosis

Abdo et al.,
1984; U.S. EPA,
1990
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Exposure Specles Effect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalattion Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
N,N-Dimethylformamide
subchronic (RfDg) NA; 540 ppm (96 mg/kg/ NA mouse NA; Increased ND 1€+0 NA 100 u.S. EPA, 1986/
day) in diet for 119 liver weight Becct et al.,
days 1983; U.S. EPA,
1986
chronic (RfD) NA; 540 ppm (96 mg/kg/ NA mouse NA; increased ND 1E-1 NA 1000 U.S. EPA, 1986/
day) in diet for 119 11ver weight Becct et al.,
days 1983; U.S. EPA,
] 1986
Dimethylphenols (2,3-, 2,5-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
(Cancer: see Table B)
2,4-Dimethylphenol
subchronic (RfDg) NA; 50 mg/kg/day by NA mouse NA; neurological ND 2E-1 NA 300 U.S. EPA, 1986/
gavage for 90 days signs and hemato- Amer tcan Bio-
logical changes genics, 1989;
U.S. EPA, 1986,
1990
chronic (RfD) NA; 50 mg/kg/day by NA mouse NA; neurological ND 2€-2] NA 3000 U.S. EPA, 1986/
gavage for 90 days signs and hemato- American Blo-
logical changes genics, 1989;
U.S. EPA, 1986,
1990
2,6-Dimethylphenol
subchronic (RfDg) NA; 0.6 mg/kg/day for NA rat NA; effects on ND 6E-3 NA 100 U.S. EPA, 1987/
8 months blood pressure, Veldre and
weight gain and Janes, 1979;
histological appear- U.S. EPA, 1987,
ance of several organs 1990
chronic (RfD) NA; 0.6 mg/kg/day for NA rat NA; effects on ND 6E-42 NA 1000 U.S. EPA, 1981/

8 months

blood pressure,

welight gain and
histological appear-
ance of several organs

Veldre and
Janes, 1979;
U.S. EPA, 1987,
1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor _  Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
3,4-Dimethylphenol
subchronic (RfDg) NA; 1.4 mg/kg/day NA rat NA; reduced growth, ND 1€-2 NA 100 U.S. EPA, 1987/
for 8 months internal lesions Veldre and
Janes, 1979;
' U.S. EPA, 1987,
1990
chronic (RfD) NA; 1.4 mg/kg/day NA rat NA; reduced growth, ND 1€-32 NA 1000 U.S. EPA, 1981/
for 8 months internal lesions Veldre and
Janes, 1979;
U.S. EPA, 1987,
1990
Dimethyl phthalate
subchronic (Rf0g) NA; 1000 mg/kg/day NA rat NA; minor effect on ND 1640 NA 100 NA/Lehman, 1955;
in diet for 2 years growth; some nephri- U.S. EPA, 1987
tic involvement
chronic (RfD) NA; 1000 mg/kg/day NA rat NA; minor effect on ND 1€+09 NA 100 NA/Lehman, 1955;
in diet for 2 years growth; some nephri- U.S. EPA, 1987
tic involvement
Dimethyl terephthalate
subchronic (RfDg) NA; 2500 ppm NA rat NA; chronic ND 1E-1 NA 1000 U.S. EPA, 1984/
(125 mg/kg/day) in kidney inflam- NCI, 1979;
diet for 103 weeks mation U.S. EPA, 1990
chronic (RfD) NA; 2500 ppm NA rat NA; chronic ND 1E-14 NA 1000 U.S. EPA, 1984/
(125 mg/kg/day) in kidney inflam- NCI, 1979;
diet for 103 weeks mation U.S. EPA, 1990
N,N-Dimethylurea DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
m-Dinitrobenzene
subchronic (RfDg) NA; 3 ppm (0.40 mg/kg/ NA rat NA; increased ND 1€-3 NA 300 U.S. EPA, 1985/
day) in drinking water splenic welight Cody et al.,
for 16 weeks 1981; U.S. EPA,
1990
chronic (RfD) NA; 3 ppm (0.40 mg/kg/ NA rat NA; increased ND 1£-42 NA 3000 U.S. EPA, 1985/

day) in drinking water
for 16 weeks

splenic weight

Cody et al.,
1981; U.S. EPA,
1990
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Reference Dose
Inhalation Oral
[mg/m3 (mg/kg/day)}] (mg/kg/day)

Uncertainty Factor Reference

Species
Inhalation Oral Inhalation/Oral

Inhalation Oral

Exposure
Inhalation; Oral

Effect of Concern
Inhalation; Oral

Compound

Dinitrobenzenes (o-, p-) u.S. EPA, 1985/

subchronic (RfDg)

NA; 3 ppm (0.40 mg/kg/ NA rat

day) in drinking water
for 16 weeks

NA; increased ND 4E-3 NA 100

splenic weight

Cody et al.,
1981; U.S. EPA,
1985

chronic (RfD) NA; 3 ppm (0.40 mg/kg/ NA rat NA; increased ND 4E-4 NA 1000 U.S. EPA, 1985/
day) in drinking water splenic weight Cody et al.,
for 16 weeks 1981; U.S. EPA,

1985
2,6-Dinitro-p-cresol DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
4,6-Dinitro-o-cresol DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTd U.S. EPA, 1986/

U.S. EPA, 1986
2,4-Dinitropheno)

subchronic (RfDg) NA; 2 mg/kg/day, thera- NA human NA; cataract ND 2E-3 NA 1000 U.S. EPA, 1990/
peutic use Horner, 1942;

U.S. EPA, 1984,
1990
chronic (RfD) NA; 2 mg/kg/day, thera- NA human NA; cataract ND 2€-3d NA 1000 U.S. EPA, 1990/
peutic use Horner, 1942;
U.S. EPA, 1984,
1990
Dinitrophenols (2,3-; 2,5-; 2,6-; 3,5-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Dinttrotoluenes (2,3-; 2,4-; 2,5-; 2,6-; 3,4-) DATA INADEQUATE FOR QUANYITATIVE RISK ASSESSMENT (Cancer: see Table B) U.S. EPA, 1986
D1i-n-octyl phthalate

subchrontc (RfDg) 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; 1977; U.S. EPA,
increased SGOT and 1987
SGPT
chronic (RfD) 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
Dinoseb
subchronic (RfDg) NA; 1 mg/kg/day in diet NA rat NA; decreased ND 1€-3bb NA 1000 U.S. EPA, 1984/

for 29 weeks

fetal weight

Dow Chemical
Co., 1981;
U.S. EPA, 1990
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HEAL IH EEFELIS ASSLSSMENIS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICIIY (OIHER THAN CARCINOGENICIIY)

Update:

e, 1990

Exposure Effect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 1 mg/kg/day in diet NA rat NA; decreased ND 1€-33,1,bb  Na 1000  U.S. EPA, 1984/
for 29 weeks fetal weight Dow Chemical
Co., 1981;
U.S. EPA, 1990
N,N-Diphenylamine
subchronic (RfDg) NA: 0.0170 (2.5 mg/kg/ NA dog NA; decreased ND 2.5E-2 NA 100 U.S. EPA, 1985/
day) in diet for 2 years body weight Thomas et al.,
gain and 1967; U.S. EPA,
increased liver 1990
and kidney
welghts
chronic (RfD} NA: 0.0170 (2.5 mg/kg/ NA dog NA; decreased ND 2.56-23 NA 100 U.S. EPA, 1985/
day) in diet for 2 years body weight Thomas et al.,
gain and 1967; U.S. EPA,
increased liver 1990
and kidney
welights (also see
Table B)
Direct Lightfast Blue DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Disulfoton
subchronic (RfDg) 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 (RfD) NA; 0.8 ppm in diet for NA rat NA; cholinesterase ND 4£-53 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
Endosutfan
subchronic (RfDg) NA; 3 ppm in diet \n NA rat NA; mild kidney ND 2E-4 NA 1000 U.S. EPA, 198Y/
2-generation reproduc- lestions Huntington
tive study Research Center,
(0.15 mg/kg/day) 1984; U.S. EPA,
1987, 1990
chronic (RfD) NA; 3 ppm in diet In NA rat NA; mild kidney ND 5g-54 NA 3000 U.S. EPA, 1987/

2-generation reproduc-

tive study
{0.15 mg/kg/day)

lesions

Huntington
Research Center,
1984; U.S. EPA,
1987, 1990

0059

A-38

07/12/90



DI R O N B N Y VY Wy}

Update: e, 1990

VUULHIRVITIL A LHIVINAL  IVARLE LT L VIIILIV LT bARL A IVUL IR L 1

Exposure Species Effect of Concern Reference Dose Uncertainty Factor __Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
Endothall
subchronic (RfDg) 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,
endothal) lon/kg/day) n.d; U.S. EPA,
1989, 1990
chronic (RfD) NA; 100 ppm disodium NA dog NA; stomach effect ND 2e-24 NA 100 U.S. EPA, 1989/
endothall in the diet Keller, 1965;
for 2 years (2 mg Pennwalt Agchem,
endothall fon/kg/day) n.d.; U.S. EPA,
1989, 1990
Endrin
subchronic (RFfDg) NA; 1 ppm in diet for NA dog NA; increased ND SE-4 NA 100 U.S. EPA, 1981/
18 months relative organ Treon et al.,
(0.045 mg/kg/day) welights 1955; U.S. EPA,
1985, 1987,
1990
chronic (RfD) NA; 1 ppm in diet for NA dog NA; convulsions ND 3c-4d NA 100 U.S. EPA, 1981/
>2 years and liver lesions CBI; U.S. EPA,
{0.025 mg/kg/day) 1985, 1987,
1990
Epichlorohydrin
subchronic (Rf0g) 5 ppm, 6 hours/day, mouse rat nasal turbinate 3E-3 2E-2 100 100 Quast et al.,
5 days/week for 87-88 injury; kidney damage 1979/Laskin et
days (HEC=0.25 mg/m3); al., 1980; U.S.
10 ppm (37.8 mg/m3), EPA, 1984, 1990
6 hours/day, 5 days/week
for 136 weeks
chronic (RfD) 5 ppm, 6 hours/day, mouse rat nasal turbinate 3e-4] 2€-32,b 1000 1000 Quast et al.,

5 days/week for 87-88
days (HEC=0.25 mg/m3);
10 ppm (37.8 mg/m3),

6 hours/day, 5 days/week

for 136 weeks

EPTC (see S-Ethyl dipropylthiocarbamate)

Ethoprop

injury; kidney damage
(also see Table B)

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

1979/Laskin et
al., 1980; U.S.
EPA, 1984, 1990

U.S. EPA, 1984
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HEALIH EFELCIS ASSESSMENIS SUMMARY TABLE A: SUBCHROP'~ AND CHRONIC TOXICItY (OTHER THAN CARCINOGENICITY)

Update: , 1990
Exposure Specles Effect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalatton Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
2-Ethoxyethano)
subchronic (RfDg) 10 ppm (37 mg/m3) rat rat fetotoxicity; 26-1 (7€-2)bb 5¢-1bb 100 100  Doe, 1984;
6 hours/day on days 6-15 fetotoxicity U.S. EPA, 1984/
of gestation (6.8 mg/kg/ Stenger et al.,
day); 50 ut (46.6 mg/kg/ 1971; U.S. EPA,
day) on days 1-21 of 1984
gestation
chronic (RfD) 100 ppm (369 mg/m3) rat rat altered hemotology; 2E-1 (5€-2) 4E-1 1000 1000 Barbee et al.,
6 hours/day, 5 days/ reduced body weight 1984; U.S. EPA,
week for 13 weeks (also see Table B) 1984/Melnick,
{49.9 mg/kg/day) 1984; U.S. EPA,
500 mg/kg 5 days/week 1985
for 103 weeks (357
mg/kg/day)
2-Ethoxyethanol acetate
subchronic (RfDg) NA; 50 ppm (30.1 mg/kg) NA rat NA; decreased ND 3¢-1b,bb NA 100  U.S. EPA, 1985/
x 6 hours/day on gesta- ossification Union Carbide,
tional day 6-18 1984; U.S. EPA,
1985
chronic (RfD) NA; 50 ppm (30.1 mg/kg) NA rat NA; decreased ND 3£-1b,bb NA 100  U.S. EPA, 1985/
x 6 hours/day on gesta- ossification Union Carbide,
tional day 6-18 1984; U.S. EPA,
1985
2-tthoxyethanol esters DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985

2-ethoxyethanol acrylate,

2-ethoxyethyl methacrylate,
2-ethoxyethanol phosphated,
2-ethoxyethyl dodecanoate)

Ethyl acetate
subchronic (RfDg) NA; 900 mg/kg/day by NA rat NA; mortality, ND 9E+0 NA 100 U.S. EPA, 1990/

chronic (RFD)

gavage for 90 days

NA; 900 mg/kg/day by NA
gavage for 90 days

body weight
loss

NA; mortality, ND 9£-12
body weight loss
(also see Table B)

U.S. EPA,
1986a,b, 1990

U.S. EPA, 1990/
U.S. EPA,
1986a,b, 1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor _  Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 {mg/kg/day)] (mg/kg/day)
n-Ethylaniline DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
Ethylbenzene
subchronic (RfDg) NA; 136 mg/kg 5 NA rat NA; hepatotoxicity ND 1€+0 NA 100 U.S. EPA, 1984/
days/week for 182 and nephrotoxicity Wolf et al.,
days (97.1 mg/kg/day) 1956; U.S. EPA,
1984, 1986, 1990
chronic (RfD) NA; 136 mg/kg 5 NA rat NA; hepatotoxicity ND 1£-1a NA 1000 U.S. EPA, 1984/
days/week for 182 and nephrotoxicity Wolf et al.,
days (97.1 mg/kg/day) 1956; U.S. EPA,
1984, 1986, 1990
Ethyl chloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
S-Ethyl dipropylthiocarbamate
subchronic (RfDg) NA; 50 ppm in diet for NA rat NA; degenerative ND 2.5E-2 NA 100 U.S. EPA, 1984/
2 generations (2.5 mg/ cardiomyopathy PPG Industries,
kg/day) 1986; U.S. EPA,
1984, 1990
chronic (RfD) NA; 50 ppm in diet for NA rat NA; degenerative ND 2.5E-23 NA 100 U.S. EPA, 1984/
2 generations (2.5 mg/ cardiomyopathy PPG Industries,
kg/day) 1986; U.S. EPA,
1984, 1990
tthylene cyanohydrin
subchronic (RfDg) NA; 30 mg/kg/day in NA rat NA; decreased heart ND 3E-1 NA 100 Uu.S. EPA, 1988/
drinking water for and brain welghts Sauerhoff
90 days et al., 1976;
U.S. EPA, 1968
chronic (RfD) NA; 30 mg/kg/day in NA rat NA; decreased heart ND K12 | NA 100 U.S. EPA, 1988/

drinking water for
90 days

and brain weights

Sauerhoff
et al., 1976;
U.S. EPA, 1988
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor ___ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Ethylenediamine
subchronic (RfDg) 59 ppm (145 mg/ms) rat rat death, kidney 1€+0 (3E-1) 2€-1 100 100 Pozzani and
7 hours/day, 5 days/week and liver Carpenter, 1954;
for 30 days (25.8 mg/kg/ lesions; liver U.S. EPA, 1988/
day); 3-month dietary and hematologic Yang et al.,
study with 50 mg/kg/day changes 1983; U.S. EPA,
cthylencdiamine dihydro- 1988
chloride (22.6 mg
ethytenediamine/kg/day)
chronic (RfD) NA; 3-month dietary NA rat NA; liver and ND 2E-2 NA 1000 U.S. EPA, 1988/
study with 50 mg/kg/day hematologic Yang et al.,
ethylenediamine dihydro- changes 1983; U.S. EPA,
chloride (22.6 mg 1988
ethylenediamine/kg/day)
Ethylene glycol
subchronic (Rf0g) NA; 200 mg/kg/day in NA rat NA; fetotoxicity ND 2£.40bb NA 100 U.S. EPA, 19817/
developmental toxicity Maronpot
et al., 1963;
U.S. EPA,
1987a, 1990
chronic (RfD) NA; 200 mg/kg/day in NA rat NA; mortality, ND 2€+02 NA 100 U.S. EPA, 1987/
2-year dietary study 1iver and kidney DePass et al.,
effects 1986a; U.S. EPA,
1987a, 1990
Ethylene glycol
monobutyl ether
subchronic (RfDg) 25 ppm (11 mg/m3) rat NA altered hematology; 6E-1 (2€-1) ND 100 NA Dodd et al.,
6 hours/day, 5 days/ NA 1983/U.S. EPA,
week for 13 weeks 1964
(16 mg/kg/day); NA
chronic (RfD) 25 ppm (121 mg/m3) rat NA altered hematology; 6E-2 (2€-2) ND 1000 NA Dodd et al.,

tthylene thiourea

6 hours/day, 5 days/
week for 13 weeks
(16 mg/kg/day); NA

NA

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTY
(also see Table B)

1983/U.S. EPA,
1984

U.S. EPA, 1984
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Compound

Exposure

Effect of Concern Reference Dose

Inhalation; Oral

Inhalation Oral

Inhalation; Oral Inhalation Oral

(mg/m3 (mg/kg/day)] (mg/kg/day)

Uncertainty Factor
Inhalation

Oral

___Reference
Inhalation/0ral

Ethyl ether

subchronic (RfDg)

chronic (RfD)

Ethyl methacrylate
subchronic (RfDg)

chronic (RfD)

NA; 500 mg/kg/day for
90 days

NA; 500 mg/kg/day for
90 days

NA; 65 ppm (7.5 mg/kg/
day) methyl methacrylate
x 114.5/100.13 (molec-
ular weight ratfo) in
drinking water for 2
years

NA; 65 ppm (7.5 mg/kg/
day) methy) methacrylate
x 114.5/100.13 (molec-
ular weight ratio) in
drinking water for 2
years

Ethyl toluene (o-, p , m-)

4-Ethyl-o-xylene

Fluoranthene

subchronic (RfDg)

chronic (RfD)

NA; 125 mg/kg/day by
gavage for 90 days

NA; 125 mg/kg/day by
gavage for 90 days

NA

NA

NA

NA

NA

NA

rat NA; liver effects ND 5€+0
rat NA; 1iver effects ND 5£-1)
rat NA; increased ND 9E-2

kidney weight

rat NA; increased ND 9¢-29
kidney welight
(also see Table B)

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT
DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

mouse NA; nephropathy, ND 4E-1
1iver weight changes
hematological changes

mouse  NA; nephropathy, ND 4€-2)
1iver weight changes,
hematological changes

NA 100
NA 1000
NA 100
NA 100
NA 300
NA 3000

U.S. EPA, 1987/
Amer ican
Blogenics Corp.,
1986; U.S. EPA,
1987

U.S. EPA, 1981/
Amer ican
Biogenics Corp.,
1986; U.S. EPA,
1987

U.S. EPA, 1986/
Borzelleca

et al., 1964;
U.S. EPA, 1986

U.S. EPA, 1986/
Borzelleca

et al., 1964;
U.S. EPA, 1986

U.S. EPA, 1984
U.S. EPA, 1984

U.S. EPA, 1988

U.S. EPA, 1988
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Exposure ____Specles Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
f luorene
subchronic (RfDg) NA; 125 mg/kg/day by NA mouse NA; hematological ND 4E-1 NA 300 U.S. EPA, 1989
gavage for 13 weeks changes (decreased
R8C)
chronic (RfD) NA; 125 mg/kg/day by NA mouse NA; hematological ND 4c-2) NA 3000 U.S. EPA, 1989
gavage for 13 weeks changes (decreased
RBC)
F luor Ydes
subchronic (RfDg) 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 (RfDg) NA; 0.06 mg fluoride/kg/ NA human NA: dental fluorosis NOD 6£-23 NA 1 U.S. EPA, 198%/
day in drinking water at higher levels Hodge, 1950;
U.S. EPA, 1989,
1990
F luridone
subchrontc (RfDg) NA; 200 ppm in the diet NA rat NA; kidney and testes ND 8E-2 NA 100 U.S. EPA, 1990/
for 2 years (8 mg/kg/ €11 L1y and
day) Co., 19680;
U.S. EPA, 1964
1990
chronic (RfD) NA; 200 ppm in the diet NA rat NA; kidney and ND 8c-22 NA 100 U.S. EPA, 1990/
for 2 years (8 mg/kg/ and testes E11 LAy and
day) Co., 1980;
U.S. EPA, 1984
1990
Folpet
subchronic (RfDg) NA; 10 mg/kg/day in NA dog NA; body weight ND 1E-1 NA 100 U.S. EPA, 1990/

capsules for 1 year

gain, blood

Chevron Chemical

chemistry Corp., 1986;
U.S. EPA, 1984,
1990
0059h A-44 07/12/90
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Exposure Species Effect of Concern Reference Dose Uncertainty factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 10 mg/kg/day in NA dog NA; body weight ND 1E-13 NA 100 U.S. EPA, 1990/
capsules for 1 year gain, blood Chevron Chemical
chemistry Corp., 1986;
(also see Table B) U.S. EPA, 1984,
1990
formaldehyde cyanohydrin DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1988
Formic acid
subchronic (RfDg) NA; 0.2% 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 1990
chronic (RfD) NA; 0.2% in drinking NA rat NA; decreased growth ND 26402 NA 100 NA/Malorny,
water (200 mg/kg/day}, 1969; U.S. EPA,
several generation study 1990
furan
subchronic (RfDg) NA; 2 mg/kg, 5 days/week NA mouse NA; hepatic lesions ND 1E-2 NA 100 U.S. EPA, 1981/
for 13 weeks (1.4 SRI, 1982;
mg/kg/day) U.S. EPA, 1987
chronic (RfD) NA; 2 mg/kg, 5 days/week NA mouse NA; hepatic lesions ND 1E-32 NA 1000 U.S. EPA, 1981/
for 13 weeks (1.4 SRI, 1982; U.S.
mg/kg/day) EPA, 1987, 1990
furfural
subchronic (RfDg) 20 ppm (17 mg/m3). 6 hamster rat olfactory degenera- SE-1 (1E-1) 3E-2 100 300 Feron et al.,
hours/day, 5 days/week tion; hepatotoxicity 1979; U.S. EPA,
for 13 weeks (13 mg/kg/ 1988/SRI, 1981;
day); 11 mg/kg, 5 days/ U.S. EPA, 1990
week for 13 weeks
(1.9 mg/kg/day)
chronic (RfD) 20 ppm (77 mg/m3), 6 hamster rat olfactory degenera- SE-2 (1E-2) 3E-32 1000 3000 Feron et al.,

hours/day, 5 days week
for 13 weeks (13 mg/kg/
day); 1) mg/kg, S5 days/
week for 13 weeks

(7.9 mg/kg/day)

tion; hepatotoxicity

1979; U.S. EPA,
1988/SRI, 1981;
U.S. EPA, 1990

005%h

A-45

07/12/90



BLAL TN LETLLID ADDLODFILINED JUMIMAKT TADLL A. DdUBLHKUNIL ANU LHKUNLL 1UXILEIY (UIHEK THAN CAKUINUGLENILLILY)

Update: .

1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor __Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
Glycidaldehyde
subchronic (RfDg) 10 ppm (29 mg/m3), 4 rat rat decreased body weight 1E-2 4E-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 1989/Hine et
mg/m3); 1.1 mg/kg/day and kidney effects al., 1961; u.S.
EPA, 1989, 1990
chronic (RfDg) 10 ppm (29 mg/m3), 4 rat rat decreased body weight 1E-3 4£-42 3000 3000 Hine et al.,
hours/day, 5 days/week and kidney effects; 1961; U.S. EPA,
for 12 weeks (HEC, 3.5 decreased body weight 1989/Hine et
mg/m3); 1.1 mg/kg/day and kidney effects al., 1961; U.S.
(also see Table B) EPA, 1989, 1990
Heptachlor
subchronic {RfDg) NA; 3 ppm in diet for NA rat NA; increased liver ND 5t-4 NA 300 U.S. EPA, 1987/
2 years (0.15 mg/kg/day) weight Velsicol
Chemical, 1955;
U.S. EPA, 1990
chronic (RfD) NA; 3 ppm in diet for NA rat NA; increased liver ND 5e-43 NA 300 U.S. EPA, 1987/
2 years (0.15 mg/kg/day) weight (also see Velsicol
Table B) Chemical, 1955;
U.S. EPA, 1990
n-Heptane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 198%/
U.S. EPA, 1989
Hexabromobenzene
subchronic (RfDg) NA; 40 ppm in the diet NA rat NA; induced ND 2t-2 NA 100 U.S. EPA, 19%0/
for 12 weeks carboxylesterase Mendoza et al.,
(2 mg/kg/day) activity 1977; U.S. EPA,
1984, 1990
chronic (RfD) NA; 40 ppm in the diet NA rat NA; induced ND 2E-32 NA 1000 U.S. EPA, 1990/
for 12 weeks carboxylesterase Mendoza et al.,
(2 mg/kg/day) activity 1977; U.S. EPA,
1984, 1990
Hexachlorobenzene
subchronic (RfDg) NA; 1.6 ppm in diet for NA rat NA; Yiver and hema- ND BE-4 NA 100 U.S. EPA, 1984/

130 weeks (0.08 mg/kg/
day)

tologic effects

Arnold et al.,
1985; U.S. EPA,
1990
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Exposure Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)]) (mg/kg/day)
chronic (RfD) NA; 1.6 ppm in diet for NA rat NA; liver and hema- ND 8c-4d NA 100 U.S. EPA, 1984/
130 weeks (0.08 mg/kg/ tologic effects Arnold et al.,
day) (also see Table B) 1985; U.S. EPA,
1990
Hexachlorobutadiene
subchronic (RfDg) NA; 2-year dietary NA rat NA; kidney toxicity ND 2E-3 NA 100 U.S. EPA, 1984/
study (0.2 mg/kg/day) Kociba et al.,
1977; U.S. EPA,
1990
chronic (RfD) NA; 2-year dietary NA rat NA; kidney toxicity ND 26-33 NA 100 U.S. EPA, 1984/
study (0.2 mg/kg/day) (Cancer: see Kociba et al.,
Table 8) 1977; U.S. EPA,
1990
Hexachlorocyclohexane,
gamma (L{indane)
subchronic (RFfOg) NA; 4 ppm in diet for NA rat NA; liver and ND 3E-3 NA 100 U.S. EPA, 1984/
12 weeks (0.33 mg/kg/ and kidney toxicity Zoecon Corp.,
day) 1983; U.S. EPA,
1990
chronic (RfD) NA; 4 ppm in dlet for NA rat NA; liver and ND 3e-42 NA 1000 U.S. EPA, 1984/
12 weeks (0.33 mg/kg kidney toxicity Zoecon Corp.,
day) (Cancer: see 1983; U.S. EPA,
Table B) 1990
Hexachlorocyclopentadiene
subchronic (RfDg) 0.15 ppm (1.67 mg/m3) rat rat respiratory tract TE-4 (2E-4) 1€-2 100 100 Battelle
6 hours/day, 5 days/ lesions; fore- Nor thwest
week for 13 weeks (0.2 stomach lesions Laboratories,
mg/kg/day); 10 mg/kg, 1984; U.S. EPA,
5 days/week for 13 1984/SRI, 1981;
weeks (7.1 mg/kg/day) Abdo et al.,
1984; U.S. EPA,
1990
chronic (RfD) 0.15 ppm (1.67 mg/m3) rat rat respiratory tract TE-5 (2E-5) 7€-32 1,000 1,000 Battelle
6 hours/day, 5 days/ lesions; fore- Nor thwest
week for 13 weeks (0.2 stomach lesions Laboratories,

mg/kg/day); 10 mg/kg,
5 days/week for 13
weeks (7.1 mg/kg/day)

1984; U.S. EPA,
1984/SRI, 1981;
Abdo et al.,
1964; U.S. EPA,
1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)]) (mg/kg/day)
Hexachloroethane
subchronic (RfDg) NA; 16-week dietary NA rat NA; kidney degenera- ND 1£-2 NA 100 U.S. EPA, 1987/
study ()1 mg/kg/day) tion Gorzinski et
al., 1985; U.S.
EPA, 1989, 1990
chronic (RfD) NA; 16-week dietary NA rat NA; kidney degenera- ND 1£-32 NA 1000 U.S. EPA, 1987/
study (1 mg/kg/day) tion (also see Gorzinski et
Table 8) al., 1985; U.S.
EPA, 1989, 1990
Hexachlorophene
subchronic (RfDg) NA; 30 ppm in the diet NA dog NA; nervous ND 3t-3 NA 300 U.S. EPA, 1990/
for 13 weeks (0.75 mg/ system effects Nationwide Chem.
kg/day) (also see Corp. 1974; U.S.
Table 8B) EPA, 1986, 1990
1990
chronic (RfD) NA; 30 ppm in the diet NA dog NA; nervous ND 3E-42 NA 3000 U.S. EPA, 1990/
for 13 weeks (0.75 mg/ system effects Nationwide Chem.
kg/day) (also see Corp. 1974; U.S.
Table B) EPA, 1986, 1990
Hexamethylenediamine DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985
N-Hexane
subchronic (RfDg) 13 mg/m3 TWA for 1-12 human rat neurotoxicity; 2E-1 6E-1 300 1000 Sanag} et al.,
years (occupational); neuropathy or 1980; U.S. EPA,
570 mg/kg/day testicular atrophy 1990/Krasavage
et al., 1980;
U.S. EPA, 1989
chronic (RFD) 73 mg/m3 TWA for 1-12 human rat neurotoxicity; -1 6E-1 300 10,000  Sanag! et al.,
years (occupational); neuropathy or 1980; U.S. EPA,
570 mg/kg/day testicular atrophy 1990/Krasavage
et al., 1980;
U.S. EPA, 1989
2-Hexanone DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1989
Hydrogen sulfide
subchronic (RFfDg) NA; 3.1 mg/kg/day in NA pig NA; GI disturbance ND k-2 NA 100 NA/Matterau et

dried greens for 105
days

al., 1964-1965;
U.S. EPA, 1990
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Update: e, 1990
Exposure Species Effect of Concern Reference Dose Uncertainty factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhatlation Oral Inhalation Oral Inhalation/Oral

(mg/m3 (mg/kg/day)] (mg/kg/day)

chronic (RfD) NA; 3.1 mg/kg/day in NA pig NA; GI disturbance 9£-4) 3£-32 NA 1000 NA/Matterau et
dried greens for 105 al., 1964-1965;
days U.S. EPA, 1990
p-Hydroquinone
subchronic (RfDg) 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

chronic (RfD) NA; 300 mg/day for 3-5 NA human NA; hematological ND 4E-2 NA 100 Uu.S. EPA, 1987/
months (4.29 mg/kg/day) effects Carlson and
Brewer, 1953;
U.S. EPA, 1907

Iron DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Isobutyl alcohol
suchronic (RfDg) NA; 316 mg/kg/day in the NA rat NA; hypoactivity ND 3E+0 NA 100 U.S. EPA, 1986a/
diet for 13 weeks and ataxia U.S. EPA,
1986a,b, 1990
chronic (RfD) NA; 316 mg/kg/day in the NA rat NA; hypoactivity ND 3£-12 NA 1000 U.S. EPA, 1986a/
diet for 13 weeks and ataxia U.S. EPA,
1986a,b, 1990
Isophorone
subchronic (RfDg) NA; 90-day oral NA dog NA; kidney lesions ND 2E+0 NA 100 U.S. EPA, 198/
(capsules) study Rohm and Haas,
(150 mg/kg/day) 1972; NTP, 1986;
U.S. EPA, 1990
chronic (RfD) NA; 90-day oral NA dog NA; kidney lesions ND 26-12 NA 1000 U.S. EPA, 1981/
(capsules) study (Cancer: see Rohm and Haas,
{150 mg/kg/day)_ Table B) 1972; NTP, 1986;
U.S. EPA, 1990
Isopropalin
subchronic (RfDg) NA; 250 ppm in the diet NA rat NA; hematological ND 1.5€-1 NA 100 U.S. EPA, 1990/
for 90 days (15 mg/kg/ effects, altered £14 L1y Co.,
day) organ weights 1985; U.S. EPA,
1984, 1990
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Exposure Specles Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral

[mg/m3 (mg/kg/day)] (mg/kg/day)

chronic (RfD) NA; 250 ppm in the diet NA rat NA; hematological ND 1.56-23 NA 1000 U.S. EPA, 1990/
for 90 days (15 mg/kg/ effects, altered €1t LAy Co.,
day) organ welghts 1985; U.S. EPA,

1984, 1990
Lactonitrile DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1988
Lead
subchronic {RfDg) NA; NA NA NA NA; NA NDP ND NA NA U.S. EPA, 1984,
1986/U.S. EPA,
1984, 1986
chronic (RfD) NA; NA NA NA CNS effects; NOP NDd NA NA U.S. EPA, 1984,
CNS effects 1986/U.S. EPA,
(also see Table B) 1984, 1986
Lead alkyls: tetrabutyl,
tetraethyl, tetramethyl,
tetrapropyl, triethyl,
trimethyl, tripropyl,
trimethylethyl,
dimethylethyl,
methyltriethyl

subchronic (RfDg) NA; 0.00017 mg/kg/day NA rat NA; liver and ND 1E-6 NA 1000 U.S. EPA, 1985/

by gavage for 20 weeks neuronal damage Schepers, 1964;
U.S. EPA, 1985
chronic (RfD) NA; 0.00017 mg/kg/day NA rat NA; liver and ND 1E-7% NA 10,000 U.S. EPA, 1985/
by gavage for 20 weeks neuronal damage Schepers, 1964;
U.S. EPA, 1985
Lindane (see Hexachlorocyclohexane, gamma)
Linuron

subchronic (RfDg) NA; 25 ppm in the diet NA dog NA; hematological ND 2E-3 NA 300 U.S. EPA, 1990/
for 2 years (0.625 mg/ Du Pont de
kg/day) Nemours and Co.,

1962; U.S. EPA,
1984, 1990
chronic (RfD) NA; 25 ppm in the diet NA dog NA; hematological ND 2€-33,u NA 300 U.S. EPA, 1990/

for 2 years (0.625 mg/
kg/day)

(also see Table B)

Du Pont de
Nemours and Co.,
1962; U.S. EPA,
1984, 1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor ___ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalatton/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Malathion
subchronic (RfDg) NA; 16 mg/day in cap- NA human NA; hematological ND 2E-2 NA 10 U.S. EPA, 1990/
sules for 47 days Moeller and
(0.23 mg/kg/day) Rider, 1962;
U.S. EPA, 1984,
1990
chronic (RfD) NA; 16 mg/day in cap- NA human NA; hematological ND 2E-23 NA 10 U.S. EPA, 19%0/
sules for 47 days Moeller and
(0.23 mg/kg/day) Rider, 1962;
U.S. EPA, 1984,
1990
Maleic anhydride
subchronic (RfDg) NA; 10 mg/kg/day in the NA rat NA; kidney lesions ND 1E-1 NA 100 Uu.S. EPA, 1990/
diet for 2 years Jessup et al.,
1982; Preache,
1983; U.S. EPA,
1966, 1990
chronic (RfD) NA; 10 mg/kg/day in the NA rat NA; kidney lesions ND 1E-13 NA 100 U.S. EPA, 1990/
diet for 2 years (also see Table B) Jessup et al.,
1982; Preache,
1983; U.S. EPA,
1986, 1990
Maleic hydrazide
subchronic (RfDg) NA; 1% in diet for NA rat NA; altered kidney ND SE-1 NA 1000 U.S. EPA, 1989/
28 months (500 mg/kg/ function Van der Haljden
day) et al., 1981;
U.S. EPA, 1989,
1990
chronic(RfD) NA; 1% in diet for NA rat NA; altered kidney ND 5£-12 NA 1000 U.S. EPA, 1989/

28 months (500 mg/kg/
day)

function

Van der Haljden
et al., 1981;
U.S. EPA, 1989,
1990
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)]) (mg/kg/day)
Malononitrile
subchronic (RfDg) NA; 0.25 mg/kg/day by NA rat NA; liver and ND 2E-4 NA 1000 U.S. EPA, 1986/
gavage 6 days/week for spleen Panov et al.,
120 days 1972; U.S. EPA,
1986
chronic (RfD) NA; 0.25 mg/kg/day by NA rat NA; 1iver and ND 2€-54 NA 1000 U.S. EPA, 1986/
gavage 6 days/week for spleen Panov et al.,
120 days (also see 1972; U.S. EPA,
Table B) 1986
Mancozeb
subchronic (RfDg) NA; 50 ppm in the diet NA rat NA; goitrogenic ND 3t-2 NA 100 U.S. EPA, 1984/
for 90 weeks (2.9 mg/kg effects U.S. EPA, 1984
day)
chronic (RfD) NA; 50 ppm in the diet NA rat NA; goitrogenic ND 3E-2 NA 100 U.S. EPA, 1984/
for 90 weeks (2.9 mg/kg effects U.S. EPA, 1984
day)
Maneb
subchronic (RfDg) NA; 300 ppm in diet for NA monkey NA; increased ND S5E-2 NA 100 U.S. EPA, 1984/
6 months (5 mg/kg/day) thyroid weight Rohm and Haas
Co., 1977; Maneb
Data Task force,
1986; U.S. EPA,
1984, 1990
chronic (RfD) NA; 300 ppm in diet for NA monkey NA; increased ND 5€-22 NA 100 U.S. EPA, 1984/
6 months (5 mg/kg/day) thyroid weight Rohm and Haas
Co., 1977; Maneb
Data Task Fforce,
1986; U.S. EPA,
1984, 1990
Manganese
subchronic (RfDg) 0.3 mg/m3 occupational human rat CNS; reproductive 1£-3(3E-4) SE-1 100 100 Saric et al.,

(2.1 mg/day); 1050 ppm
Mn from Mn304 from
day 1 of gestation
through 224 days of age
(52.5 mg Mn/kg/day)

1977; U.S. EPA,
1984a,b/Laskey
et al., 1982;
U.S. EPA,
1984a,b
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Exposure Specles Effect of Concern Reference Dose Uncertainty Factor _  Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) 0.3 mg/m3 occupational  human rat CNS; CNS! 1€-3(3E-4) 2€-1) 100 100  Saric et al.,
(2.1 mg/day); 1 mg 1977; U.S. EPA,
MnC1;+4 Hy0/8 for >2 1984/Leung
years (22 mg Mn/kg/day et al., 198);
day) in drinking water Lal et al.,
1982; U.S. EPA,
1984a,b
MCPA (see 2-Methyl-&-chlorophenoxyacetic acid)
MCPB (see 4-(2-Methyl-4-chlorophenoxy)butyric acid)
MCPP (see 2-(2-Methyl-4-chlorophenoxy)propionic acid)
Mephosfolan
subchronic (RfDg) NA; 1.25 ppm in the diet NA rat NA; Viver and kidney ND 9E-4 NA 100 U.S. EPA, 1984/
for 17 weeks (0.09 mg/ weights, reduced U.S. EPA, 1984
kg/day) plasma, RBC and
brain cholinesterase
activities
chronic (RfD) NA; 1.25 ppm in the diet NA rat NA; liver and kidney ND 9E-5 NA 1000 U.S. EPA, 1984/
for 17 weeks (0.09 mg/ weights, reduced U.S. EPA, 1984
kg/day) plasma, RBC and
brain cholinesterase
activities
Mercury, inorganic
subchronic (RfDg) 0.009 mg/m3, several human rat neurotoxicity; 3E-4 3E-4 30 1000 fawer et al.,

occupational studies;
several oral and
parenteral studies in
the Brown Norway rat

kidney effects

1987; Pakiivi
and Toulonen,
1989; Pikiivi
and Hanninen,
1989; Pikiivi,,
1989; U.S. EPA,
1964, 1990/
Fitzhugh

et al., 1950;
Dru et al.,
1978; Bernaudin
et al., 1981;
Andres, 1984;
U.S. EPA, 1987
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Compound

Exposure

Specles

Inhalation; Oral

Inhalation Oral

Effect of Concer

Inhalation; Oral

Reference Dose

Inhalation

[mg/m3 (mg/kg/day)) (mg/kg/day)

Oral

Uncertainty factor

Inhalation

Oral

Reference
Inhalation/0ral

chronic (RfD)

Merphos
subchronic (RFfOg)

chronic (RfD)

Merphos oxide
subchronic (RfDg)

chronic (RfD)

0.009 mg/m3, several
occupational studies;
several oral and
parenteral studies in
the Brown Norway rat

NA; 0.1 mg/kg/day in
capsules for 3 months

NA; 0.1 mg/kg/day in
capsules for 3 months

NA; 0.1 mg/kg/day in
capsules for 3 months

NA; 0.1 mg/kg/day in
capsules for 3 months

human rat
NA hen
NA hen
NA hen
NA hen

neurotoxicity;
kidney effects

NA; ataxia,
delayed neuro-
toxicity

NA; ataxia,
delayed neuro-
toxicity

NA; ataxia,
delayed neuro-
toxicity

NA; ataxia,
delayed neuro-

36-44

3£-4]

3E-4

3e-52

3t-4

3e-52

30

NA

NA

NA

NA

1000

300

3000

300

Jooo

fawer et al.,
1987; Pakitvi
and Toulonen,
1989; Pikitvi
and Hanninen,
1989; Pikitvy,,
1989; U.S. EPA,
1984, 1990/
Fitzhugh

et al., 1950;
Dru et al.,
1978; Bernaudin
et al., 1981;
Andres, 1984;
U.S. EPA, 1987

U.S. EPA, 1990/
Abou-Donia

et al., 1980;
U.S. EPA, 1984,
1990

U.S. EPA, 1990/
Abou-Donia

et al., 1980;
U.S. EPA, 1984,
1990

U.S. EPA, 1990/
Abou-Donia

et al., 1979;
U.S. EPA, 1984,
1990

U.S. EPA, 1990/
Abou-Donta

toxicity et al., 1979;
U.S. EPA, 1984,
1990
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Exposure Specles Effect of Concern Reference Dose Uncertainty Factor __ Reference _
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Methacrylonitrile
subchronic (RfDg) 3.2 ppm (9 mg/m3), 7 dog dog increased SGOT and 7€-3 (2E-3)W 1E-3b 300 300 Pozzan\ et al.,
hours/day, 5 days/week SGPT, loss of hind- 1968; U.S. EPA,
for 90 days (0.63 mg/ 1imb motor control, 1990/Pozzani
kg/day); 3.2 ppm brain lesions; in- et al., 1968,
(9 mg/mﬁ) 7 hours/day creased SGOT and U.S. EPA, 1990
5 days/week for 90 days SGPT, loss of hind-
(0.32 mg/kg/day) 1imb motor control,
brain lesions
chronic (RfD) 3.2 ppm (9 mg/m3). 1 dog dog increased SGOT and 76-4 (2E-4)M 1£-43,b 3000 3000 Pozzani et al.,
hours/day, 5 days/week SGPT, loss of hind- 1968; U.S. EPA,
for 90 days (0.63 mg/ 1imb motor control, 1990/Pozzan
kg/day); 3.2 ppm brain lesions; in- et al., 1968;
(9 mg/mg) 7 hours/day creased SGOT and U.S. EPA, 1990
5 days/week for 90 days SGPT, loss of hind-
(0.32 mg/kg/day) 1imb motor control,
brain lesions
Methanol
subchronic (RfOg) NA; 500 mg/kg/day by NA rat NA; increased serum ND SE+0 NA 100 NA/U.S. EPA,
gavage for 90 days alkaline phosphatase 1986, 1990
and SGPT and
decreased brain
weight
chronic (RfD}) NA; 500 mg/kg/day by NA rat NA; increased serum ND S5E-13 NA 1000 NA/U.S. EPA,
gavage for 90 days alkaline phosphatase 1986, 1990
and SGPT and
decreased braln
weight
Methomy
subchronic (RfDg) NA; 100 ppm in diet NA dog NA; kidney lesions ND 3E-2 NA 100 U.S. EPA, 1988/
(2.5 mg/kg/day) for Kaplan and
24 months Sherman, 1977;
U.S. EPA, 1988,
1990
chronic (RFD) NA; 100 ppm in diet NA dog NA; kidney lesions ND 3E-22 NA 100 u.S. EPA, 1988/

(2.5 mg/kg/day) for
24 months

Kaplan and
Sherman, 1977;
U.S. EPA, 1988,
1990

0627h
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalatton Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)} (mg/kg/day)
Methoxychlor
subchronic (RfDg) NA; 200 ppm (10 mg/kg/ NA rat NA; fetotoxicity NO 1€-1bb NA 100 U.S. EPA, 1984/
day in diet during U.S. EPA, 1984
gestation
chronic (RfD) NA; 200 ppm (10 mg/kg/ NA rat NA; fetotoxicity ND 1€-19.1.bb NA 100 U.S. EPA, 1984/
day) in diet during U.S. EPA, 1984
gestation
2-Methoxyethanol
subchronic (RfDg) 10 ppm (31 mg/m3) rabbit rabbit fetotoxicity and 1€-1 (3£-2)0.bb  1g_2b,bb 100 100 Miller et al.,
6 hours/day, 5 days/ testicular effects; 1982; U.S. EPA,
week for 13 weeks fetotoxicity and 1986/M111er
(2.9 mg/kg/day); 10 testicular effects et al., 1982;
ppm (31 mg/m3) 6 U.S. EPA, 1986
hours/day, 5 days/week
for 13 weeks (1.47
mg/kg/day)
chronic (RfD) 10 ppm (31 mg/m3) rabbit rabbit fetotoxicity and 1€-2 (3€-3)0.bb  1£.3b,9.bb y000 1000  Miller et al.,
6 hours/day, 5 days/ testicular effects; 1982; U.S. EPA,
week for 13 weeks fetotoxicity and 1986/M111er
(2.9 mg/kg/day); 10 testicular effects et al., 1982;
ppm (31 mg/m3) 6 U.S. EPA, 1986
hours/day, 5 days/week
for 13 weeks (1.47
mg/kg/day)
2-Methoxyethanol acetate
subchronic (RfDg) NA; 10 ppm (31 mg/m3) NA rabbit  NA; testicular ND 2e-2b NA 100  U.S. EPA, 1987/
2-methoxyethanol x degeneration Miller et al.,
18.13/76.09 (molecular 1982; U.S. EPA,
welght ratio) x 6 hours/ 1987
day x 5 days/week x 0.5
absorption factor for
13 weeks
chronic (RfD) NA; 10 ppm (31 mg/m3) NA rabbit  NA; testicular ND 2€-3b NA 1000  U.S. EPA, 1987/

2-methoxyethanol x
18.13/76.09 (molecular

weight ratio) x 6 hours/

day x 5 days/week x 0.5
absorption factor for
13 weeks

degeneration

Miller et al.,
1982; U.S. EPA,
1987

0627h
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Update: e, 1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhatation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Methyl acetate
subchronic (RfDg) NR; 500 mg/kg/day NA rat NA; liver ND 10 NA 100 U.S. EPA, 1986/
methanol by gavage for damage Toxicity
90 days x 74.08/32.04 Research Labora-
(molecular welght ratto) tory, 1986;
U.S. EPA, 1986
chronic (RfD) NR; 500 mg/kg/day NA rat NA; liver ND 19 NA 1000 U.S. EPA, 1986/
methanol by gavage for damage (also see Toxicity
90 days x 74.08/32.04 Table B) Research Labora-
(molecular weight ratio) tory, 1986;
U.S. EPA, 1986
Methyl acrylate
subchronic (RfDg) NA; 15 ppm {53 mg/m3) NA rat NA; no effect ND 3E-2 NA 100 U.S. EPA, 1987/
x 6 hours/day x 5 days/ K1imisch and
week for 2 years x 0.5 Reininghaus,
absorption factor 1984; U.S. EPA,
19817
chronic (RfD) NA; 15 ppm (53 mg/m3) NA rat NA; no effect ND 3E-2 NA 100 U.S. EPA, 198/
x 6 hours/day x 5 days/ (also see Table B8) Klimisch and
week for 2 years x 0.5 Reininghaus,
absorption factor 1984; U.S. EPA,
1987
Methyl bromide (see Bromomethane)
Methyl chloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
(also see Table B)
Methyl chlorocarbonate OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1989
2-Methyl-4-chlorophenoxy-
acetic acid (MCPA)
subchronic (RfDg) NA; 6 ppm in the diet NA dog NA; kidney and ND 5€-4 NA 300 U.S. EPA, 1990/
for 52 weeks (0.15 mg/ and liver Industry Task
kg/day) Force, 1986;
U.S. EPA, 1984,
1990
chronic (RfD) NA; 6 ppm in the diet NA dog NA; kidney and ND SE-43 NA 300 U.S. EPA, 1990/
for 52 weeks (0.15 mg/ and liver Industry Task
kg/day) Force, 1986;
U.S. EPA, 1984,
1990
0627h A-57 07/12/90
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Update: e, 1990

Exposure _ Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
4-(2-Methyl-4-chlorophenoxy)-
buturic acid (MCPB)
subchronic (RfDg) NA; 12 mg/kg/day in the NA rat, NA; reproductive ND 1£-1 NA 100 U.S. EPA, 1990/
diet for 13 weeks dog toxicity in dogs, Rhodta Inc.,
1iver and kidney 1970a,b;
effects in rats U.S. EPA, 1984,
1990
chronic NA; 12 mg/kg/day in the NA rat, NA; reproductive ND 1£-22 NA 1000 U.S. EPA, 1990/
diet for 13 weeks dog toxicity in dogs, Rhodia Inc.,
1iver and kidney 1970a,b;
effects in rats U.S. EPA, 1984,
1990
2-(2-Methyl-4-chlorophenoxy)-
propionic acid {MCPP)
subchronic (RfDg) NA; 50 ppm in the diet NA rat NA; kidney weight ND 1€-2 NA 300 U.S. EPA, 1990/
for 90 days (3 mg/kg/ BASF Akt., 1985;
day) U.S. EPA, 1984,
1990
chronic (RfD) NA; 50 ppm in the diet NA rat NA; kidney weight ND 1E-32 NA 3000 U.S. EPA, 1990/
for 90 days (3 mg/kg/ BASF Akt., 1985;
day) U.S. EPA, 1984,
1990
Methylcyclohexane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Methylene bromide
subchronic (RfDg) NA; 25 ppm (178 mg/m3) NA rat NA; increased ND 1€-1d NA 100 U.S. EPA, 1981/
6 hours/day for 63 days carboxyhemoglobin Keyes et al.,
in a 90-day period, 0.5 1962; U.S. EPA,
absorption factor ' 1987
(11.0 mg/kg/day)
chronic (RFD) NA; 25 ppm (178 mg/m3)  NA rat NA; increased ND 1e-2b NA 1000  U.S. EPA, 1987/
6 hours/day for 63 days carboxyhemoglobin Keyes et al.,
in a 90-day period, 0.5 (also see 1982; U.S. EPA,
absorption factor Table B) 1987
(11.0 mg/kg/day)
0627h A-58 : 07/12/90
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Effect of Concern Reference Dose

Uncertainty Factor

Inhalattion; Oral Inhalation

[mg/m3 (mg/kg/day)]

(mg/kg/day)

Reference
Inhalation/Oral

_ Exposure Specles
Compound Inhalation; Oral Inhalation Oral
Methylene chloride
(dichloromethane)
subchronic (RfDg) 200 ppm (694.8 mg/m3) rat rat
6 hours/day, 5 days/week
for 2 years; 24-month
drinking water study
(5.85 mg/kg/day (males)
6.47 mg/kg/day (females)]
chronic (RfD) 200 ppm (694.8 mg/m3) rat rat

6 hours/day, 5 days/week
for 2 years; 24-month
drinking water study
[5.85 mg/kg/day {males)
6.47 mg/kg/day (females))

4,4' -Methylenedipheny]
Ysocyanate

Methyl ethyl benzenes (see Ethyltoluene)
Methyl ethyl ketone

NA; liver toxicity; 3

NA; liver toxicity; 3]
(Cancer: see
Table 8)

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

Nitschke et al.,
1988/ National
Coffee Associa-
tion, 1982;

U.S. EPA, 1989,
1990

Nitschke et al.,
1988/National
Coffee Associa-
tion, 1982;

U.S. EPA, 1989,
1990

U.S. EPA, 1985

subchronic (RfDg) 235 ppm (693 mg/ms) rat rat CNS; fetotoxicity 3E-0 (9E-1) LaBelle and
7 hours/day, 5 days/ Brieger, 1955;
week 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, 1985,
12 weeks (46 mg/kg/day) 1989, 1990
chronic (RfD) 235 ppm (693 mg/m3) rat rat CNS; fetotoxicity 36-1 (9€-2)9 se-2b.1.2,bb 000 LaBelle and
1 hours/day, 5 days/ Brieger, 1955;
week 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, 1985,
12 weeks (46 mg/kg/day) 1989, 1990
0627h A-59 07/12/90
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Compound

Exposure

Inhalation; Oral

Inhalation Oral

Effect of Concern

Inhalation; Oral

Reference Dose

Inhalation Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)

Uncertainty Factor

Inhalation

Oral

___Reference
Inhalation/Oral

Methyl isobutyl ketone
subchronic (RfDg)

chronic (RfD)

Methyl isocyanate

Methyl mercury

subchronic (RfDg)

chronic (RfD)

Methyl methacrylate
subchronic (RfDg)

50 ppm (205 mg/m3)
6 hours/day, 5 days/

week for 90 days

(23.3 mg/kg/day);
50 mg/kg/day by gavage

for 13 weeks

50 ppm (205 mg/m3)
6 hours/day, 5 days/

week for 90 days

(23.3 mg/kg/day};
50 mg/kg/day by gavage

for 13 weeks

NA; 0.003 mg/kg/day
in humans assoclated
with Hg in blood at

200 ng/ma

NA; 0.003 mg/kg/day
in humans assoclated
with Hg in blood at

200 ng/mg

NA; 60 ppm for 4 months
then 70 ppm for 20
months in drinking water

(7.5 mg/kg/day)

rat

rat

1iver and kidney

effects; liver and

kidney effects

1iver and kidney

effects; liver and

kidney effects

8E-1 (2E-1) SE-1

8E-2 (2£-2)9 5E-23

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

human

human

rat

NA; CNS effects

NA; CNS effects

NA; increased
relative kidney
weight

ND 3E-4
NO 3e-42
ND BE-2

100

1000

NA

NA

NA

100

1000

10

10

100

Union Carbide
Corp., 1983;
u.s. EPA, 1987/
Microbiological
Associates,
1986; U.S. EPA,
1987

Union Carbide
Corp., 1983;
U.S. EPA, 1981/
Microblological
Associates,
1986; U.S. EPA,
1987, 1990

u.S. EPA, 1986

U.S. EPA, 1990/
Clarkson et al.,
1976; Nordberg
Strangart, 1976;
WHO, 1976; U.S.
EPA, 1980, 1984,
1990

U.S. EPA, 1990/
Clarkson et al.,
1976; Nordberg
Strangart, 1976;
WHO, 1976; U.S.
EPA, 1980, 1984,
1990

U.S. EPA, 1985/
Borgelleca

et al., 1964;
U.S. EPA, 1985
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Compound

Exposure

Species

Inhalation; Oral

Inhalation

Oral

Effect of Concern

Reference Dose

Uncertatnty Factor

Inhalation; Oral

[mg/m3 (mg/kg/day)) (mgskg/day)

Inhalation

Oral

Inhalation

Oral

Reference
Inhalation/Oral

chronic {RfD)

Methyl parathion
subchronic (RfDg)

chronic (RfD)

Methyl styrene
{industrial mixture)
subchronic (RfDg)

chronic

Methyl styrene, alpha
subchronic (RfDg)

NA; 60 ppm for 4 months
then 70 ppm for 20
months in drinking water
(7.5 mg/kg/day)

NA; 0.5 ppm (0.025 mg/
kg/day) in diet for
2 years

NA; 0.5 ppm (0.025 mg/
kg/day) in diet for
2 years

10 ppm (48.3 mg/m3) 6
hours/day, 5 days/week
for 103 weeks (11.2 mg/
kg/day); 10 ppm (48.3
mg/m3) 6 hours/day,

5 days/week for 103
weeks (5.6 mg/kg/day)

10 ppm (48.3 mg/m3) 6
hours/day, 5 days/week
for 103 weeks (11.2 mg/
kg/day); 10 ppm (48.3
mg/m3) 6 hours/day,

5 days/week for 103
weeks (5.6 mg/kg/day)

970 mg/m3, 7.5 hours/

NA

NA

mouse

rat

rat

rat

rat

mouse

mouse

NA

NA; increased
relative kidney
weight

(also see

Table B)

NA; reduced hemo-
globin, hematocrit
and RBCs, cholin-
esterase inhibition

NA; reduced hemo-
globin, hematocrit
and RBCs, cholin-
esterase inhibition

nasal lesions;
nasal lesions

nasal lesions;
nasal lesions

1iver and kidney;

4E-2 (1E-2)

4€-2 (1E-2)

8E-29

2.5E-4

2.5£-42

6£-3b

6£-3b

7€-1b

NA

NA

1000

1000

100

100

100

1000

1000

100

U.S. EPA, 1985/
Borgelleca

et al., 1964;
U.S. EPA, 1985

U.S. EPA, 1984/
Monsanto Co.,
1983; U.S. EPA,
1990

U.S. EPA, 1984/
Monsanto Co.,
1983; U.S. EPA,
1990

MRI, 1984a;
U.S. EPA, 1987/
MRI, 1984a;
U.S. EPA, 1987

MRI, 1984a;
U.S. EPA, 198Y/
MRI, 1984a;
U.S. EPA, 1987

U.S. EPA, 1987;

day, 5 days/week for NA Wolf et al.,
200 days (69 mg/kg/day); 1956/U.S. EPA,
NA 1987; Wolf
et al., 1956
0627h A-61 07/12/90
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Reference Dose
Inhalation Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)

Uncertainty Factor Reference

Species ——Rererence
Inhalation Oral Inhalation/Oral

Inhalation Oral

Exposure

_ Effect of Concern
Inhalation, Oral

Inhalation; Oral

Compound

chronic (RfD) 970 mg/m3, 7.5 hours/ rat NA 1iver and kidney; ND 7€-2b NA 1000 U.S. EPA, 1987;
day, 5 days/week for NA Wolf et al.,
200 days (69 mg/kg/day); 1956/U.S. EPA,
NA 1987; Wolf
et al., 1956
Mirex
subchronic (RfDg) NA; 0.1 ppm in diet, NA prairie NA; decreased pup ND 2E-6 NA 10,000 U.S. EPA, 1987/
multigenerational study vole survival Shannon, 1976;
(0.015 mg/kg/day) U.S. EPA, 1990
chronic (RfD) NA; 0.1 ppm in diet, NA prairie NA; decreased pup ND 2E-62 NA 10,000 U.S. EPA, 1987/
multigenerational study vole survival (Cancer: Shannon, 1976;
(0.015 mg/kg/day) see Table B) u.s. EPA, 1990
Molinate
subchronic (RfDg) NA; 0.2 mg/kg/day by NA rat NA; reproducttve ND 2E-3 NA 100 U.S. EPA, 1984/
gavage toxicity Stauffer
Chemical Co.,
1981; U.S. EPA,
1990
chronic (RfD) NA; 0.2 mg/kg/day by NA rat NA; reproductive ND 2E-32 NA 100 U.S. EPA, 1984/
gavage toxicity Stauffer
Chemical Co.,
1981; U.S. EPA,
1990
Monochlorobutanes
subchronic (RfOg) 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, 1986; U.S.
gavage hyperactivity, EPA, 1989
convulsions
chronic (RfD) NA; 60 mg/kg, 5 days/ NA rat NA; mortality ND 4€-1 NA 100 U.S. EPA, 1989/

week for 103 weeks by
gavage

NTP, 1986; U.S.
EPA. 1989

0627h
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Exposure Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
[mg/m3 (mg/kg/day)} (mg/kg/day)
Naphthalene
subchronic (RfDg) NA; 10-20 mg/day in NA rat NA; ocular and ND 4g-3t NA 10,000 U.S. EPA, 1988/
diet 6 days/week for internal lesions Schmahl, 1955;
=700 days (41 mg/kg/ U.S. EPA, 1988
day)$s
chronic (RfD) NA; 10-20 mg/day in diet NA rat NA; ocular and ND 4£-39. 1.t NA 10,000 U.S. EPA, 1988/
6 days/week for =700 internal lesions Schmah1, 1955;
days (4) mg/kg/day)$ U.S. EPA, 1986,
1988
1,4-Naphthoquinone DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
Nickel
subchronic (RfDg) NA; 100 ppm N1 from NA rat cancer; reduced ND 2E-2 NA 300 U.S. EPA, 1984/
nickel sulfate in diet body and organ Ambrose
for 2 years weight et al., 1976;
(5 mg Ni/kg/day) U.S. EPA, 1990
chronic (RfD}) NA; 100 ppm Ni from NA rat cancer (see Table NO 2e-21 NA 300 U.S. EPA, 1984/
nickel sulfate in B); reduced body Ambrose
diet for 2 years and organ weight et al., 1976,
(5 mg Ni/kg/day) U.S. EPA, 1990
Nicotinonitrile DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Nitric oxide
subchronic (RfOg) NA; 10 ppm (10 mg/L) NA human NA; methemoglobin- NA 1E-1 NA 10 NA/Malton, 1951;
nitrate concentration emia U.S. EPA, 1990
in infant formula
(1.0 mg/kg/day)
chronic (RFD) NA; 10 ppm (10 mg/v) NA human NA; methemoglobin- NA 1£-13 NA 10 NA/Walton, 1951;
nitrate concentration emia U.S. EPA, 1990
in Infant formula
(1.0 mg/kg/day)
Nitrite
subchronic (RfDg) NA; 10 ppm nitrate in NA human NA; methemoglobin- ND 1€-1 NA 10 U.S. EPA, 1989/

drinking water

emia

Walton, 1951;
U.S. EPA, 1989,
1990

0627h
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Compound

Exposure

Specles

Effect of Concern

Reference Dose

Inhalation; Oral

Inhalation Oral

Inhalation; Oral

[mg/m3 (mg/kg/day)) (mg/kg/day)

Inhal

ation

Oral

Uncertainty Factor

___Reference
Inhalation/Oral

chronic (RfD)

NA; 10 ppm nitrate 1n
drinking water

Nitroanilines (o-, m-, p-)

Nitrobenzene
subchronic (RfDg)

chronic (RfD)

Nitrofurantoin
Subchronic (RfDg)

chronic (RfD)

5 ppm (25 mg/m3)
6 hours/day, S5 days/
week for 90 days
(HEC=4.5 mg/m3&;
S ppm (25 mg/m9)
6 hours/day, 5 days/
week for 90 days
(4.64 mg/kg/day)

5 ppm (25 mg/m3)
6 hours/day, 5 days/
week for 90 days
(HEC=4.5 mg/m3§;
S ppm {25 mg/m?)
6 hours/day, 5 days/
week for 90 days
{4.64 mg/kg/day)

NA; 300 ppm diet for
13 weeks (69.7 mg/kg/
day)

NA: 300 ppm diet for
13 weeks (69.7 mg/kg/
day)

Nitrofurans, other: see Table B

Nitrogen dioxide
subchronic (RfDg)

0.4 ppm (0.753 mg/m3)
continuous for up to
27 months (HEC=1.56
mg/m3); 10 ppm
nitrate-N in water

(1 mg nitrate-N/kg/day)

NA human

NA; methemoglobin-
emia

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

mouse mouse
mouse mouse
NA mouse
NA mouse
rat human

hematological,
adrenal, renal and
hepatic lestons;
hematological,
adrenal, renal and
hepatic lesions;

hematological,
adrenal, renal and
hepatic lestons;
hematological,
adrenal, renal and
hepatic lesions;

NA; testicular
damage

NA; testicular
damage

proliferative
changes in lungs;
methemoglobinemia

2E-2

2E-3

2t-2

J

1E-12

5E-4b. 1,2

7E-1

1E+0

Inhalation Oral
NA 10
300 1000
3000 10,000
NA 100
NA 1000
100 1

U.S. EPA, 1989/
Walton, 1951,
U.S. EPA, 1989,
1990

U.S. EPA, 1985

CIIT, 1904;
U.S. EPA, 198/
CIIT, 1984;
U.S. EPA, 1987

CIIT, 1984;
U.S. EPA, 1987/
CIIT, 1984;
U.S. EPA, 1985,
1987, 1990

U.S. EPA, 1981/
SRI, 1980;
U.S. EPA, 1987

U.S5. EPA, 198Y/
SRI, 1980;
U.S. EPA, 1987

Kubota et al.,
1987; Sagal and
Ichinose, 1987;
Sagal et al.,
1984; U.S. EPA,
1990b/Matlton,
1951; U.S. EPA,
1990a,b
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Update: e, 1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RFD) 0.4 ppm (0.753 mg/m3) rat human  proliferative 2€-29 1€+03,dd 100 1 Kubota et al.,
continuous for up to changes in lungs; 1987; Sagal and
27 months (HEC=1.56 methemoglobinemta Ichinose, 1987;
mg/m3); 10 ppm Sagal et al.,
nitrate-N in water 1984; U.S. EPA,
(1 mg nitrate-N/kg/day) 1990b/Walton,
1951; U.S. EPA,
1990a,b
Nitrogen oxides RISK ASSESSMENT VALUES NOT DERIVED U.S. EPA, 1982
Nitromethane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985
Nitrophenols DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
p-Nitrosodiphenylamine DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
Nitrotoluenes (o-, m-, p-)
subchronic (RfDg) NA; 200 mg/kg/day NA rat NA; splenic lesions ND 1E-1 NA 1000 U.S. EPA, 1986;
o-nitrotoluene x Ciss et al.,
5 days/week by gavage 1980; U.S. EPA,
for 6 months 1986
chronic (RfD) NA; 200 mg/kg/day NA rat NA; splenic lesions ND 1E-2 NA 10,000 U.S. EPA, 1986;
o-nitrotoluene x (also see Table B) Ciss et al.,
5 days/week by gavage 1980; U.S. EPA,
for 6 months 1986
Octamethylpyrophos-
phoramine
subchronic (RfOg) NA; 1.5 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 (RfD) NA; 1.5 mg/day for at NA human NA; decreased blood ND 26-39 NA 10 U.S. EPA, 1989/

least 30 days (0.02 cholinesterase Rider et al.,
mg/kg/day) activity 1969; U.S. EPA,
1989
0627h A-65 07/12/90



LA 18 LI ELIO MOJLOJIIL NI GUIIIART TADLL A. DUBLIRUNIL ANU LHKUNIL TUALLLIL (vt THTAN VARLINVLLINLIVILY)
Update: ‘e, 1990
Exposure Species Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
Octabromodiphenyl ether
subchronic (RfDg) NA; 2.5 mg/kg/day by NA rat NA; Tiver ND 3t-2 NA 100 U.S. EPA, 1990/
gavage for 90 days histology Carlson, 1980;
U.S. EPA, 1983,
1990
chronic (RfD) NA; 2.5 mg/kg/day by NA rat NA; Tiver ND 3e-32 NA 1000 U.S. EPA, 1990/
gavage for 90 days histology Carison, 1980;
U.S. EPA, 1983,
1990
O0zone and other
photochemical oxidants DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
Paraldehyde DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (also see Table B) U.S. EPA, 1986
Parathlon
subchronic (RfDg) NA; CBI NA human NA; cholinesterase ND 6E-3 NA 10 U.S. EPA, 1987/
inhibition U.S. EPA, 1987
chronic (RfD) NA; CBI NA human NA; cholinesterase ND 6€-39 NA 10 U.S. EPA, 1981/
inhibition, cancerV U.S. EPA, 1987
Particulate matter
and sulfur oxides RISK ASSESSMENT VALUES NOT DERIVED U.S. EPA, 1982
Pebulate
subchronic (RfDg) NA; 5 mg/kg/day NA rat NA; anticoagulant ND SE-2 NA 100 U.S. EPA, 1984/
subchronic feeding effects U.S. EPA, 1984
study
chronic (RfD) NA; 5 mg/kg/day NA rat NA; anticoagulant ND 5€-2 NA 100 U.S. EPA, 1984/
subchronic feeding effects U.S. EPA, 1984
study
Pendimethalin
subchronic (RfDg) NA; 12.5 mg/kg/day, NA dog NA; liver ND 4E-2 NA 300 U.S. EPA, 1990/
7 days/week in capsules American
for 2 years Cyanimid, 1979;
U.S. EPA, 1984,
1990
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Update: ne, 1990

Exposure Specles Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral

[mg/m3 (mg/kg/day)) (mg/kg/day)

chronic (RfD) NA; 12.5 mg/kg/day, NA dog NA; liver ND 4g-29 NA 300 U.S. EPA, 1990/
1 days/week in capsules AmerYcan
for 2 years Cyanimid, 1979;
U.S. EPA, 1984,
1990
Pentabromodiphenyl ether
subchronic (RfDg) NA; 1.8 mg/kg/day by NA rat NA; Tiver ND 2E-2 NA 100 U.S. EPA, 1990/
gavage for 90 days enzymes Carlson, 1980;
U.S. EPA, 1983,
1990
chronic (RfD) NA; 1.8 mg/kg/day by NA rat NA; Tiver ND 2E-32 NA 1000 U.S. EPA, 1990/
gavage for 90 days enzymes Carlson, 1980;
U.S. EPA, 1983,
1990
Pentachlorobenzene
subchronic (Rf0g) NA; 83 mg/kg/day 1in NA rat NA; liver and kidney ND 8E-3 NA 1000 U.S. EPA, 1989/
the diet for 100 days toxicity Linder, 1980;
U.S. EPA, 1989,
1990
chronic (RfD) NA; 83 mg/kg/day in NA rat NA; Yiver and kidney ND 8E-42 NA 10,000 U.S. EPA, 1989/
the diet for 100 days toxicity Linder, 1980;
U.S. EPA, 1989,
1990
Pentachlorocyclopentadiene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! U.S. EPA, 1988
Pentachloronitrobenzene
subchronic (RfDg) NA; 30 ppm (0.75 mg/kg/ NA dog NA; liver toxicity ND 3E-3 NA 300 U.S. EPA, 1986/
day) in diet for 2 years 01in Corp.,
1968; U.S. EPA,
1990
chronic (RfD) NA; 30 ppm (0.75 mg/kg/ NA dog NA; Viver toxicity ND 3E-32 NA 300 U.S. EPA, 1986/
day) in diet for 2 years (Cancer: see 014n Corp.,
Table 8) 1968; U.S. EPA,
1990
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Exposure Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Pentachlorophenol
subchronic (RfDg) NA; 3 mg/kg/day by NA rat NA; fetotoxicity ND 3g-2bb NA 100  U.S. EPA, 1984/
gavage 62 days before Schwetz et al.,
mating through gestation 1978; U.S. EPA,
1984, 1986, 1990
chronic (RfD) NA; 3 mg/kg/day by NA rat NA; liver and ND 3t-22 NA 100 U.S. EPA, 1984/
gavage for 22-24 months kidney pathology Schwetz et al.,
1978; U.S. EPA,
1984, 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 ASSESSMENT U.S. EPA, 1984,
1987
Phenol
subchronic (RfOg) NA; 60 mg/kg/day by NA rat NA; reduced ND 6E-1bb NA 100  U.S. EPA, 1984/
gavage during organo- fetal body Research
genesis weight Triangle
Institute, 19683;
U.S. EPA, 1990
chronic (RfD) NA; 60 mg/kg/day by NA rat NA; reduced ND 6E-13.1.0b A 100  U.S. EPA, 1984/
gavage during organo- fetal body Research
genesis weight Triangle
Institute, 1983;
U.S. EPA, 1990
Phenylenediamines {o-, p-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (Cancer: see Table 8) U.S. EPA, 1985
m-Phenylenediamine
subchrontc (RfDg) NA; 6.0 mg/kg/day for NA rat NA; liver lesions ND 6E-2 NA 100 U.S. EPA, 1985/
90 days Hofer and Hruby,
1982; U.S. EPA,
1990
chronic (RfD) NA; 6.0 mg/kg/day for NA rat NA; liver leslons ND 6€-32 NA 1000 U.S. EPA, 1985/
90 days Hofer and Hruby,
1982; U.S. EPA,
1990
0627h A-68 07/12/90



FILAL I LEFLLED ADILDIFLINID JUMMAKT TABLL A. SUBLHIKI*T ANU UHRUNIL HTUALLLIT QUL HHIAK CARLINVULINILEL L)
Update: 2, 1990
Exposure Species Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Phenylmercuric acetate
subchronic (RfDg) 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, 1990
acetateskg/day)€e
chronic (RfD) NA; 0.1 ppm mercury in NA rat NA; renal damage ND 8E-52 NA 100 NA/Fitzhugh et
diet for 2 years al., 1950; U.S.
(0.0084 mg mecuric EPA, 1990
acetate/kg/day)ee
Phosgene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Phosphine
subchronic (RfDg) 1 ppm (1.4 mg/m3) rat rat renal effects; 3E-4 3E-4 1 100 K1immer, 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 (RfD) 1 ppm (1.4 mg/m3) rat rat renal effects; 3e-5 3c-43 10 100 K1immer, 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
Phthalic acid esters, selected (see Table B)
Phthalic acids (o-, m-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
p-Phthalic acid
subchronic (RfDg) NA; 142 mg/kg/day in NA rat NA; hyperplasia ND 1E+0 NA 100 U.S. EPA, 1986/
diet for 2 years of bladder uro- CIIT, 1963;
thelium Gross, 1974;
U.S. EPA, 1986
chronic (RfD) NA; 142 mg/kg/day in NA rat NA; hyperplasia ND 1€+0 NA 100 U.S. EPA, 1986/
diet for 2 years of bladder uro- CIIT, 1983;
thelium Gross, 1974;
U.S. EPA, 1986
Phthalic anhydride
subchronic (RfDg) NA; 12,019 ppm (1562 NA mouse NA; lung and kidney ND . 2€+0 NA 1000 U.S. EPA, 1986/
mg/kg/day) in diet for histopathology NCI, 1979,
104 weeks U.S. EPA, 1990
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Update: e,

1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalatiun/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 12,019 ppm {1562 NA mouse NA; lung and kidney ND 2E£+04 NA 1000 U.S. EPA, 1986/
mg/kg/day) in diet for histopathology NCI, 1979,
104 weeks (also see Table B) U.S. EPA, 1990
Polybrominated
biphenyls
subchronic (RfDg) NA; Firemaster FF-1 NA rat NA; elevated liver ND 1E-S NA 1000 U.S. EPA, 1989/
0.1 mg/kg by gavage, weight and 1iver NTP, 1983; U.S.
S days/week for 25 weeks lesions EPA, 1989
(0.07 mg/kg/day)
chronic (RfD) NA; Firemaster FF-1 NA rat NA; elevated liver ND 1€-6 NA 10,000 U.S. EPA, 1989/
0.1 mg/kg by gavage, weight and 1iver NTP, 1983; U.S.
5 days/week for 25 weeks lesions EPA, 1989
(0.07 mg/kg/day) (also see Table B)
Potasstum cyanide
subchronic (RfDg) 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
(27 mg/kg/day) al., 1979; U.S.
EPA, 1990
chronic (RfD) NA; 10.8 mg/kg/day NA rat NA; weight loss, ND 5€-22 NA 500 NA/Howard and
fumigated cyanide 1in thyroid effects, and Hanzal, 1955;
food for 2 years myelin degeneration Philbrick et
(27 mg/kg/day) al., 19719; U.S.
EPA, 1990
Potassium silver cyanide
subchronic (RfDg) NA; 10.8 mg/kg/day NA rat NA; weight loss, ND 2E-10 NA 500 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.
potasstum silver cyanide EPA, 1990
at 82.7 mg/kg/day)
chronic (RfD) NA; 10.8 mg/kg/day NA rat NA; weight loss, ND 2E-13,N NA 500 NA/Howard and

fumigated cyanide in
food for 2 years
(equivalent to
potassium silver cyanide
at 82.7 mg/kg/day)

thyroid effects, and
myelin degeneration

Hanzal, 1955;
Philbrick et
al., 1979; u.S.
EPA, 1990
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Update:

. 1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Profluralin
subchronic (RfDg) NA; subchronic feeding NA rat NA; NA ND 6E-3 NA NA U.S. EPA, 1984/
study; no details U.S. EPA, 1984
provided
chronic (RfD) NA; subchronic feeding NA rat NA; NA ND 6E-3 NA NA U.S. EPA, 1984/
study; no detatls U.S. EPA, 1984
provided
Pronamide
subchronic (RfDg) NA; 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 (RfD) NA; 300 ppm in diet for NA dog NA; none observed ND 8E£-23 NA 100 NA/Rohm & Haas,
2 years (7.5 mg/kg/day) Co., 1970; U.S.
EPA, 1990
Propachlor
subchronic (RfDg) NA; 13.3 mg/kg/day NA rat NA; decreased body ND 1.3t-1 NA 100 U.S. EPA, 1984/
in the diet for 90 days weight gain Monsanto, 1964;
U.S. EPA, 1984,
1990
chronic (RfD) NA; 13.3 mg/kg/day NA rat NA; decreased body ND 1.3¢-22 NA 1000 U.S. EPA, 1984/
in the diet for 90 days weight gain Monsanto, 1964;
U.S. EPA, 1984,
' 1990
Propazine
subchronic (Rfdg) NA; 100 ppm in the NA rat NA; decreased body ND 2E-2 NA 300 U.S. EPA, 1990/
diet for 2 years weight gain Gelgy, 1980;
(5 mg/kg/day) U.S. EPA, 1984,
1990
chronic (RfD) NA; 100 ppm in the NA rat NA; decreased body ND 2E-23 NA 300 U.S. EPA, 1990/

diet for 2 years
(5 mg/kg/day)

2-Propenoic acid (see Acrylic acid)

Propionitrile

n-Propyl alcohol

welight gain
(also see Table 8)

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

Ge‘gyl ]980;
U.S. EPA, 1984,
1990

U.S. EPA, 1985
U.S. EPA, 1987
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Compound

Exposure

Species

Inhalation; Oral

Inhalation Oral

Effect of Concern
Inhalation; Oral

Reference Dose

Uncertainty Factor

Inhalation
{mg/m3 (mg/kg/day)] (mg/kg/day)

Reference
Inhalation/Oral

Propylene glycol
subchronic (RfDg)

chronic (RfD)

Propylene glycol
monoethyl ether
subchronic (RfDg)

chronic (RfD)

Propylene glycol
monomethyl ether
subchronic (RfDg)

chronic (RfD)

170-350 mg/m3 (mean:
260 mg/m3) contin-
uously for 18 months
(166 mg/kg/day); 6% in
diet for 20 weeks

(3 g/kg/day)

170-350 mg/m3 (mean:
260 mg/m3) contin-
uously for 18 months
(166 mg/kg/day); 50,000
ppm in diet for 2 years
(2.1 g/kg/day)

NA; 30-day drinking
water (680 mg/kg/day)

NA; 30-day drinking
water (680 mg/kg/day)

1000 ppm (3685 mg/m3)
6 hours/day, 5 days/
week for 13 weeks;

947 mg/kg, 5 days/week
for 35 days (676 mg/
kg/day) by gavage

1000 ppm (3685 mg/m3)
6 hours/day, 5 days/

rat rat
rat dog
NA rat
NA rat
rat, rat
rabbit

rat, rat
rabbit

none observed; renal

lesions

none observed; de-
crease in RBC,
hematocrit, hemo-
globin in dogs

NA; reduced weight
gain

NA; reduced weight
gain

mild CNS effects;
1iver and kidney
histopathology

mild CNS effects;
1iver and kidney

6E+0 (2E+0)

6E+D (2£+0)

7€-1)

Robertson, 1947;
U.S. EPA, 1981/
Guerrant et al.,
1947; U.S. EPA,
1987

Robertson, 1947;
u.S. EPA, 198Y1/
Gaunt et al.,
1972; U.S. EPA,
1987

U.S. EPA, 1984/
Smyth and
Carpenter, 1948;
U.S. EPA, 19684

U.S. EPA, 1984/
Smyth and
Carpenter, 1948;
U.S. EPA, 1984

Landrey et al.,
1983; Miller

et al., 1984;
U.S. EPA, 1984/
Rowe et al.,
1954; U.S. EPA,
1984

Landrey et al.,
1984; Miller

week for 13 weeks; histopathology et 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
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} Exposure Specles Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Pyrene
subchronic (R€Dg) NA; 75 mg/kg/day by NA mouse NA; renal effects ND 3E-1 NA 300 U.S. EPA, 1984/
gavage for 13 weeks U.S. EPA, 1989
chronic (RfD) NA; 75 mg/kg/day by NA mouse NA; renal effects ND 3£-23 NA 3000 U.S. EPA, 1984/
gavage for 13 weeks U.S. EPA, 1989
Pyridine
subchronic (RfDg) NA; 1 mg/kg/day by NA rat NA; 1increased ND 1€E-2 NA 100 U.S. EPA, 1990/
gavage for 90 days 1iver weight U.S. EPA,
1986a,b, 1990
chronic (RfD) NA; 1 mg/kg/day by NA rat NA; increased ND 1€-33 NA 1000 U.S. EPA, 19%0/
gavage for 90 days 1iver weight U.S. EPA,
1986a,b, 1990
RDX (Cyclonite)
subchronic (RfOg) NA; 0.3 mg/kg/day NA rat NA; prostate inflam- ND 3E-3 NA 100 U.S. EPA, 1989/
for 105 weeks mation, hemosiderosis Levine et al.,
1984; U.S. EPA,
1989, 1990
chronic (RfD) NA; 0.3 mg/kg/day NA rat NA; prostate inflam- ND 3e-33 NA 100 U.S. EPA, 1989/
for 105 weeks mation, hemosiderosis Levine et al.,
1984; U.S. EPA,
1989, 1990
Ronnel
subchronic (RFfDg) NA; 5 mg/kg/day in NA rat NA; llver and ND 5E-2 NA 100 U.S. EPA, 1984/
the diet for 2 years effects McCollister
et al., 1959;
U.S. EPA, 1984
chronic (RfD) NA; 5 mg/kg/day in NA rat NA; liver and ND 5€-29 NA 100 U.S. EPA, 1984/
the diet for 2 years effects McCollister
et al., 1959;
U.S. EPA, 1984
Selenious acld
subchronic (RfDg) NA; 3.2 mg/day from NA human ND; hair and nail ND 3E-3 NA 15 U.S. EPA, 1989/

diet of seleniferous loss, dermatitis Yang et al.,

foodstuffs (0.046 1983; U.S. EPA,

mg/kg/day) 1989, 1990
0627h A-13 07/12/90
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Uncertainty Factor Reference

Reference Dose
Inhalatton Oral Inhalation/Oral

Inhalation Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)

Effect of Concern
Inhalation; Oral

Specles
Inhalatton Oral

Exposure
Inhalation; Orat

Compound

chronic (RfD) NA: 3.2 mg/day from NA human ND; hair and nail ND 36-3) NA 15 U.S. EPA, 1989/
diet of seleniferous loss, dermatitis Yang et al.,
foodstuffs (0.046 1983; U.S. EPA,
mg/kg/day) 1989, 1990

Selenourea

subchronic (RfDg) NA; 0.046 mg/kg/day, NA human NA; selenosis ND SE-3 NA 15 NA/Yang et al.,
exposure to selentum in 1983; U.S. EPA,
high-selenium areas, 1990
converted to 0.072
mg selenourea/kg/day

chronic (RfD) NA; 0.046 mg/kg/day, NA human NA; selenosis ND 5¢-32 NA 15 NA/Yang et al.,
exposure to selenium in 1983; U.S. EPA,
high-selenium areas, 1990
converted to 0.072
mg selenourea/kg/day

Silver
subchronic (RfDg) NA; 0.9-1.5 g silver NA human NA; argyria ND 3t-3 NA 2 NA/Gaul and

Staud, 1935;
8lumberg and
Carey, 1934;

arsphenamine by 1.v. for
2-3 years (average,
0.0031 mg/kg/day); 6.4 g
total dosage 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 studies,

0.0052 mg/kg/day

NA/Gaul and

Staud, 1935;
8lumberg and
Carey, 1934;

chronic (RFD) NA; 0.9-1.5 g silver NA human  NA; argyria ND 3e-33 NA 2
arsphenamine by 1.v. for

2-3 years (average,

0.0031 mg/kg/day); 6.4 g

total dosage 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 studies,

0.0052 mg/kg/day
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Compound

Exposure

Species

Inhalation; Oral

Inhalation Oral

Effect of Concern

Reference Dose

Inhalation; Oral

[mg/m3 (mg/kg/day))

Inhalatton

Oral

(mg/kg/day)

Uncertainty Factor

Inhalation

Oral

Reference
Inhatattion/Oral

Silver cyanide
subchronic (RfDg)

chronic (RfD)

Simazine
subchronic (RfDg)

chronic (RfD)

Sodium cyanide
subchronic (RfDg)

chronic (RfD)

Sodium diethyldithio-
carbamate
subchronic (RfDg)

NA; 10.8 mg/kg/day
fumigated cyanide in
food for 2 years
(55.7 mg silver
cyanide/kg/day)

NA; 10.8 mg/kg/day
fumigated cyanide in
food for 2 years
(55.7 mg silver
cyanide/kg/day)

NA; 0.52 mg/kg/day in
In the diet for 2 years

NA; 0.52 mg/kg/day in
in the diet for 2 years

NA; 10.8 mg CN/kg/day
from diet containing
HCN (equivalent to
NaCN at 20.4 mg/kg/day}

NA; 10.8 mg CN/kg/day
from diet containing
HCN (equivalent to
NaCN at 20.4 mg/kg/day)

NA; 30 mg/kg/day for
90 days

NA rat
NA rat
NA rat
NA rat
NA rat
NA rat
NA rat

NA; weight loss,
thyroid effects and
myelin degeneration

NA; weight loss,
thyroid effects and
myelin degeneration

NA; decreased welght
gain, hematological
effects

NA; decreased weight
gain, hematological
effects

NA; CNS

NA; CNS

NA; decreased body
weight gain, renal
and hemotological
effects

1€-10

1€-13.1

2E-33

4€-2n

4g-24.n

3E-1

NA

NA

NA

NA

NA

NA

500

500

300

300

500

500

100

NA/Howard and
Hanzal, 1955;
Philbrick et
al., 1979; U.S.
EPA, 1990

NA/Howard and
Hanzal, 1955;
Philbrick et
al., 1979; U.S.
EPA, 1990

U.S. EPA, 1984/
Ciba-Geligy
Corp., 1988;
U.S. EPA, 1984,
1990

U.S. EPA, 1984/
Ciba-Geigy
Corp., 1988;
U.S. EPA, 1984,
1990

U.S. EPA, 1984/
Howard and
Hanzal, 1955;
U.S. EPA, 1984

U.S. EPA, 1984/
Howard and
Hanzal, 1955;
U.S. EPA, 1984,
1990

U.S. EPA, 1988/
Sunderman

et al., 1967;
U.S. EPA, 1988
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Update e, 1990

Compound

Exposure

Species

Effect of Concern

Inhalation; Oral

Inhalation Oral

Reference Dose

Inhalation; Oral

[mg/m3 (mg/kg/day)] (mg/kg/day)

Inhalation

Oral

Uncertainty Factor

Reference
Inhalation/Oral

chronic (RfD)

Sodium metavanadate
subchronic (RfDg)

chronic (RfD)

Strychnine
subchronic (RfDg)

chronic (RfD)

Styrene
subchronic (RfDg)

chronic (RfD)

NA; 30 mg/kg/day for
90 days

NA; 10 ppm sodium
metavanadate in drink-
ing water for 3 months
(1.32 mg sodium meta-
vanadate/kg/day)

NA; 10 ppm sodium
metavanadate in drink-
ing water for 3 months
(1.32 mg sodium meta-
vanadate/kg/day)

NA; 2.5 mg/kg by
gavage for 28 days

NA; 2.5 mg/kg by
gavage for 28 days

NA; 200 mg/kg/day by
gavage for 19 months

NA; 200 mg/kg/day by
gavage for 19 months

Stirophos (see Tetrachlorvinphos)

Succinonitrile

NA rat
NA rat
NA rat
NA rat
NA rat
NA dog
NA dog

NA; cataracts and
reduced body weight
in chronic study
(Cancer: see

Table B)

NA; impaired kidney
function

NA; impaired kidney
function

NA; toxicity
histopathology

NA; toxicity
histopathology

NA; red blood cell
and liver effects

NA; red blood cell
and liver effects
(also see Table B)

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

3£-23

1€-2

1€-3

3E-3

3£-42

2640

2e-12

Inhalation Oral
NA 1000
NA 100
NA 1000
NA 1000
NA 10000
NA 100
NA 1000

U.S. EPA, 1988/
Sunderman

et al., 1967;
U.S. EPA, 1988
1990

U.S. EPA, 1981/
Domingo

et al., 1985;
U.S. EPA, 1987

U.S. EPA, 1987/
Oomingo

et al., 1985;
U.S. EPA, 1987

NA/Seid1 and
Zbinden, 1982;
U.S. EPA, 1990

NA/Setdl and
Zbinden, 1982,
U.S. EPA, 1990

U.S. EPA, 1990/
Quast et al.,
1979; U.S. EPA,
1984, 1989, 1990

U.S. EPA, 1990/
Quast et al.,
1979; U.S. EPA,
1984, 1989, 1990

U.S. EPA, 1987

0627h
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Update: +, 1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)

Sulfuric acid

subchronic (Rf0g) 0.066-0.098 mg/m3 human NA respiratory; NA NDY ND NA NA Carson et al.,
occupational; NA 1981; U.S. EPA,
1984/NA
chronic (RfD) 0.066-0.098 mg/m3 human NA respiratory; NA NOV ND NA NA Carson et al.,
occupational; NA 1981; U.S. EPA
1984/NA
Temephos
subchronic (RfDg) NA; 200 ppm in the diet NA rat NA; no effect ND 2E-1 NA 100 U.S. EPA, 1984/
for 99 days (11-24 Galnes et al.,
mg/kg/day) 1967; U.S. EPA,
1984
chronic (RfD) NA; 200 ppm in the diet NA rat NA; no effect ND 2E-2 NA 1000 U.S. EPA, 1984/
for 99 days (11-24 Galnes et al.,
mg/kg/day) 1967; U.S. EPA,
1984
Terbufos
subchronic {RfDg) NA; 0.01 mg/kg/day in NA dog NA; no effect ND 1€-49 NA 100 U.S. EPA, 1984/
the diet for 6 months U.S. EPA, 1984
chronic (RfD) NA; 0.01 mg/kg/day in NA dog NA; no effect ND 1€ -49 NA 100 U.S. EPA, 1984/
the diet for 6 months U.S. EPA, 1984
Terephthaf\c acid DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
1,2,4,5-Tetrachlorobenzene ’
subchronic (RfDg) NA; 50 ppm in diet for NA rat NA; kidney lestons ND 3t-3 NA 100 NA/Chu et al.,
13 weeks (converted to 1984; U.S. EPA,
0.34 mg/kg/day by 1990
authors)
chronic (RfD) NA; 50 ppm in diet for NA rat NA; kidney lesions ND 3£-4 NA 1000 NA/Chu et al.,
13 weeks (converted to 1984; U.S. EPA,
0.34 mg/kg/day by 1990
authors)
Tetrachloroazoxybenzene (TCAOB) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985
Tetrachlorocyclopentadiene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! U.S. EPA, 1988

0627h A-1 07/12/90
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
Tetrachloroethylene
{perchloroethylene)
subchronic (RfDg) NA; 20 mg/kg 5 days/week NA mouse NA; hepatotoxicity ND 1£-1 NA 100 U.S. EPA, 1988/
for 6 weeks Buben and
(14 mg/kg/day) 0'Flaherty,
1985; U.S. EPA,
1990
chronic (RfD) NA; 20 mg/kg 5 days/week NA mouse NA; hepatotoxicity ND 1E-23 NA 1000 u.S. EPA, 1988/
for 6 weeks (Cancer: see Buben and
(14 mg/kg/day) Table B) 0'flaherty,
1985; U.S. EPA,
1990
Tetrachlorohydrazobenzene (TCHB) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985
2.3,4,6-Tetrachlorophenol
subchronic (RfDg) NA; 25 mg/kg/day for NA rat NA; increased liver ND 3E-) NA 100 u.S. EPA, 1987/
90 days weights and centri- U.S. EPA, 1986,
lobular hypertrophy 1990
chronic (RfD) NA; 25 mg/kg/day for NA rat NA; increased liver ND 3£-22 NA 1000 U.S. EPA, 1987/
90 days weights and centri- U.S. EPA, 1986,
lobular hypertrophy 1990
Tetrachlorophenol, 2,3,4,5-, DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
2,3,5,6-
1,1,2,3-Tetrachloropropene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1983
Tetrachlorovinphos
(Stirofos)
subchronic (RfDg) NA; 125 ppm in the NA dog NA; increased liver ND 3t-2 NA 100 U.S. EPA, 1990/
diet for 2 years and kidney weights, Shell Chem. Co.,
(3.1 mg/kg/day) reduced body 1968; U.S. EPA,
weight gain 1984, 1990
chronic (RfD) NA; 125 ppm in the NA dog NA; increased liver ND 3g-23 NA 100 U.S. EPA, 1990/

diet for 2 years
(3.1 mg/kg/day)

and kidney weights,
reduced body weight

Shell Chem. Co.,
1968; U.S. EPA,

gain (Cancer: see 1984, 1990
Table B)
0627h A-78 07/12/90



Update: =~ ~, 1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
Tetraethyl dithiopyrophosphate
subchronic (RfDg) NA; 10 ppm in diet NA rat NA; depressed RBC ND 5€-3 NA 100 NA/Kimmer le and
for 3 months (0.5 and plasma K1immer, 1974;
mg/kg/day) cholinesterase u.S. EPA, 1990
activity
chronic (RfD) NA; 10 ppm in diet NA rat NA; depressed RBC ND SE-42 NA 1000 NA/Kimmer le and
for 3 months (0.5 and plasma KVimmer, 1974,
mg/kg/day) cholinesterase U.S. EPA, 1990
activity
Tetraethyl lead
subchronic (RfDg) NA; 1.7 ug/kg/day in NA rat NA; histopathology ND 1E-7 NA 10,000 NA/Schepers,
peanut o1l by gavage of Yiver and thymus 1964; U.S. EPA,
for 20 weeks, 5 days/ 1990
week (1.2 wg/kg/day)
chronic (RfD) NA; 1.7 ug/kg/day in NA rat NA; histopathology ND 1£-713 NA 10,000 NA/Schepers,
peanut o1l by gavage of 1iver and thymus 1964; U.S. EPA,
for 20 weeks, 5 days/ 1990
week (1.2 pg/kg/day)
Thallic oxide
{Thalltum(II1) oxide]
subchronic (Rf0g) NA; 0.02 mg thallium/kg/ NA rat NA; increased SGOT ND 7€-4 NA 300 u.S. EPA, 1988/
day (from thallium and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986
chronic (RfD) NA; 0.02 mg thallium/kg/ NA rat NA; increased SGOT ND T€-5Y NA 3000 U.S. EPA, 1988/
day {(from thallium and serum LOH MRI, 1986;
sulfate) for 90 days levels, alopecla U.S. EPA, 1986
Thalltum (in soluble salts)
subchronic (RfDg) NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT ND 1E-4 NA 300 U.S. EPA, 1988/
day (from thallium and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecia u.S. EPA, 1986
chronic (RfD) NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT ND 7E-5 NA 3000 U.S. EPA, 1988/
day (from thallium and serum LOH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986
Thallium{I) acetate
subchronic (RfDg) NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT ND 9E-4 NA 300 u.S. EPA, 1988/
day {from thallium and serum LOH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986,
1990
0627h A-19 07/12/90
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Update: e,

1990

Exposure Effect of Concern Reference Dose Uncertainty Factor __ Reference _
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT ND 9g -5 NA 3000 U.S. EPA, 1988/
day (from thallium and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986,
1990
Thallium{1l) carbonate
subchronic (RfDg) NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT ND 8E-4 NA 300 U.S. EPA, 1988/
day (from thallium and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986,
1990
chronic (RfD) NA; 0.20 mg thalltum/kg/ NA rat NA; increased SGOT ND 8E-52 NA 3000 U.S. EPA, 1988/
day (from thallium and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986,
1990
Thallium(I) chloride
subchronic (RfDg) NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT ND BE-4 NA 300 U.S. EPA, 1988/
day (from thallium and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986,
1990
chronic (RfD) NA; 0.20 mg thalllum/kg/ NA rat NA; increased SGOT ND 8E-59 NA 3000 U.S. EPA, 1988/
day (from thallium and serum LOH MRI, 1966;
sulfate) for 90 days Jevels, alopecia U.S. EPA, 1986,
1990
Thalltum(I) nitrate
subchronic (RfDg) NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT ND 9E-4 NA 300 U.S. EPA, 1988/
day (from thallium and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986,
1990
chronic {RfD) NA; 0.20 mg thallium/kg/ NA rat NA; ¥ncreased SGOT ND 9E-52 NA 3000 U.S. EPA, 1988/
day (from thallium and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986,
1990
Thallium selenite (T17Se)
subchronic (RfDg) NA; 0.20 mg thalllum/kg/ NA rat NA; increased SGOT ND 9t -4 NA 300 U.S. EPA, 1988/
day (from thallium and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986,
1990
0627h A-80 07/12/90
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Update:
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor __Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT ND 9£-52 NA 3000 U.S. EPA, 1988/
day (from thallium and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986,
1990
Thalllum(I) sulfate
subchronic (RfDg) NA; 0.25 mg/kg/day for NA rat NA; increased SGOT ND 8E-4 NA 300 U.S. EPA, 1988/
90 days and serum LDH MRI, 1986;
levels, alopecia U.S. EPA, 1986,
1990
chronic (RfD) NA; 0.25 mg/kg/day for NA rat NA; increased SGOT ND 8g-53 NA 3000 U.S. EPA, 1988/
90 days and serum LOH MRI, 1986;
levels, alopecia U.S. EPA, 1986,
1990
2-(Thiocyanomethylthio)-
benzothiazole (TCMTB)
subchronic (RfDg) NA; 333 ppm in the diet NA rat NA; stomach ND 3E-1 NA 100 U.S. EPA, 1984/
diet, subchronic (25 mg/ lesions U.S. EPA, 1984
kg/day)
chronic (RfD) NA; 333 ppm in the diet NA rat NA; stomach ND 3E-2 NA 1000 U.S. EPA, 1984/
diet, subchronic (25 mg/ lesions U.S. EPA, 1984
kg/day)
Thiofanox
subchronic (Rflg) NA; 0.025 mg/kg/day NA dog NA; cholinesterase ND k-4 NA 100 U.S. EPA, 1989/
for 8 days inhibition U.S. EPA, 1989
chronic (RfD) NA; 0.025 mg/kg/day NA dog NA; cholinesterase ND 3€-49 NA 100 U.S. EPA, 1989/
for B days inhibition U.S. EPA, 1989
Thiram
subchronic (RfDg) NA; 0.61 mg/kg/day NA ferret NA; impaired ND 6E-3 NA 100 U.S. EPA, 1989/
for 24 weeks reproduction Hornshaw et al.,
1987; U.S. EPA,
1969, 1990
chronic (RfD) NA; 0.61 mg/kg/day NA ferret NA; impaired ND 6£-33 NA 100 U.S. EPA, 1989/
for 24 weeks reproduction Hornshaw et al.,
1987; U.S. EPA,
1989, 1990
0627h A-81 07/12/90
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Update- ne,

1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Tin and Compounds
subchronic (RfDg) NA; 2000 ppm stannous NA rat NA; liver and ND 6E-1 NA 100 U.S. EPA, 1987/
chloride in diet for 2 kidney leslons NTP, 1982;
years (62 mg Sn/kg/day) U.S. EPA, 1987
chronic (RfD) NA; 2000 ppm stannous NA rat NA; liver and ND 6E-1 NA 100 U.S. EPA, 1981/
chloride in diet for 2 kidney lesions NTP, 1982;
years (62 mg Sn/kg/day) U.S. EPA, 1987
Toluene '
subchronic (RfDg) 40 ppm for 6 hours human rat CNS effects, eyes 2E+0 4E-) 100 100 Andersen et al.,
(151 mg/ma); and nose irritation; 1983;CIIT, 1980;
590 mg/day 5 days/week CNS effects U.S. EPA, 1984/
for 138 doses (42 mg/ Wolf et al.,
kg/day) by gavage 1956
chronic (RfD) 40 ppm for 6 hours human rat CNS effects, eyes 2£+0) 3¢-1b, ff 100 100  Andersen et al.,
(151 mg/m3); and nose irritation; 1983; CIIT,
300 ppm (1130 mg/m3) CNS effects! 1980; U.S. EPA,
6 hours/day, 5 days/ 1984/CIIT, 1980
week for 24 months U.S. EPA, 1984,
(29 mg/kg/day)P 1985, 1990
Toluenediamine (2,3-, 3,4-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Toluene-2,5-dVamine
subchronic (RfDg) NA; 2000 ppm of the NA rat NA; no effect ND 6E-1 NA 100 U.S. EPA, 1984/
sulfate salt in the NCI, 1978;
diet for 78 weeks U.S. EPA, 1984
(56 mg/kg/day)
chronic (RfD) NA; 2000 ppm of the NA rat NA; no effect ND 6E-1 NA 100 U.S. EPA, 1984/
sulfate salt in the NCI, 1978;
diet for 78 weeks U.S. EPA, 1984
(56 mg/kg/day)
Toluene-2,6-diamine
subchronic (RfDg) NA; 500 ppm of the NA rat NA; no effect ND 2E-1 NA 100 U.S. EPA, 1984/
dihydrochloride in the NCI, 1980;
dlet for 2 years (16 U.S. EPA, 1980
mg/kg/day)
chronic (RfD) NA; 500 ppm of the NA rat NA; no effect ND 2E-1 NA 100 U.S. EPA, 1984/
dihydrochloride in the NCI, 1980;
diet for 2 years (16 U.S. EPA, 1980
mg/kg/day)
0627h A-82 07/12/9%0
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Exposure Specles Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhatation Oral Inhalation/Oral

[mg/m3 (mg/kg/day)] (mg/kg/day)

m-Toluidine DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984

Triallate
subchronic (RfDg) NA; 1.3 mg/kg/day 1n NA dog NA; spleen and ND 1.3E-2 NA 100 U.S. EPA, 1990/
the diet for 24 months and liver Monsanto Co.,
1979; U.S. EPA,
1990
chronic (RfD) NA; 1.3 mg/kg/day in NA dog NA; spleen and liver ND 1.3£-23.42  NA 100 U.S. EPA, 1990/
the diet for 24 months and liver Monsanto Co.,
1979; U.S. EPA,
1990
1,2,4-Tribromobenzene
subchronic (RfDg) NA; 5 mg/kg/day in the NA rat NA; liver welight ND SE-2 NA 100 U.S. EPA, 1990/
diet for 45 or 90 days and enzyme Carlson and
induction Tardiff, 1977;
U.S. EPA, 1984,
1990
chronic (RfD) NA; S mg/kg/day in the NA rat NA; liver weight ND 5€-33 NA 1000 U.S. EPA, 1990/
diet for 45 or 90 days and enzyme Carlson and
induction Tardiff, 1977,
U.S. EPA, 1984,
1990
Tribromomethane (see Bromoform)
1,2.4-Trichlorobenzene
subchronic (RfDg) 3 ppm (22 mg/m3) 6 rat rat increased uropor- 9E-2 (3E-2) 2E-1 100 100 Watanabe et al.,
hours/day, 5 days/ phyrin; increased 1978; U.S. EPA,
week for 3 months 1iver-to-body 1987/Car1son and
(2.5 mg/kg/day); weight ratio Tardiff, 1976;
20 mg/kg/day by U.S. EPA, 1987
gavage for 90 days
chronic (RfD) 3 ppm (22 mg/m3) 6 rat rat increased uropor- 9E-3 (3E-3) 2e-2Y 1000 1000 Watanabe et al.,

hours/day, 5 days/
week for 3 months
(2.5 mg/kg/day);
20 mg/kg/day by
gavage for 90 days

phyrin; increased
11ver-to-body
weight ratio

1978; U.S. EPA,
1987/Car1son and
Tardiff, 1976;
U.S. EPA, 1987
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Exposure Species Effect of Concern Reference Dose Uncertainty factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhatation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
Trichlorocyclopentadiene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! U.S. EPA, 1988
1,1,1-Trichloroethane
subchronic (RfDg) 500 ppm (2730 mg/m3) guinea guinea hepatotoxicity; 1E+1 (3E+0)S 9g-1b 100 100 Torkelson et
1 hours/day, 5 days/ pig pig hepatotoxicity al., 1958;
week for 6 months u.S. EPA, 1990/
{304 mg/kg/day); 500 Torkelson et
ppm (2730 mg/md) 7 al., 1958;
hours/day for 6 months U.S. EPA, 1990
(90 mg/kg/day)P
chronic (RfD) 500 ppm (2730 mg/m3) guinea guinea hepatotoxicity; 1E+0 (3E-1)5 9g-2b.2 1000 1000 Torke:;on et
1 hours/day, 5 days/ pig plg hepatotoxicity! al., 1958;
week for 6 months P y u.S. EPA, 1990/
(304 mg/kg/day); 500 Torkelson et
ppm (2730 mg/m9) 7 al., 1958;
hours/day for 6 months U.S. EPA, 1990
(90 mg/kg/day)P
1,1,2-Trichloroethane
subchronic (RfDg) NA; 3.9 mg/kg/day by NA mouse NA; clinical ND 4E-2 NA 100 U.S. EPA, 1984/
drinking water for 90 chemistry altera- White et al.,
days tions 1985; Sanders
et al., 1985;
U.S. EPA, 1990
chronic (RfD) NA; 3.9 mg/kg/day by NA mouse NA; clinical ND 4g-32 NA 1000 U.S. EPA, 1984/
drinking water for 90 chemistry altera- White et al.,
days tions (Cancer: 1985; Sanders
see Table B) et al., 1985;
U.S. EPA, 1990
Trichlorof luoromethane
(F-11)
subchronic (RfDg) 5600 mg/m3 contin- dog rat elevated BUN, lung TE+Q (2E+0) 1€ 1000 1000 Jenkins et al.,

uously for 90 days
{1940 mg/kg/day);
1000 mg/kg/day, 5
days/week for 6 weeks
(114.3 mg/kg/day)

lesions; mortality

1970; U.S. EPA,
1987/NCI, 1978;
U.S. EPA, 1987
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Exposure Specles Effect of Concern Reference Dose Uncertainty Factor __Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) 5600 mg/m3 contin- dog rat elevated BUN, lung TE-1 (2E-1) 3E-12 10,000 1000 Jenkins et al.,
uously for 90 days lesions; mortality 1970; U.S. EPA,
(1940 mg/kg/day); 1987/NCI, 1978;
488 mg/kg/day, 5 U.S. EPA, 1987,
days/week for 66 weeks 1990
(348.6 mg/kg/day)
2,4,4'Trichloro-
2'-hydroxydiphenyl ether
subchronic (RfDg) NA; 500 mg/kg, 6 days/ NA rat ND; ND ND 4E+0 NA 100 U.S. EPA, 1981/
week for 4 weeks (429 Lyman and
mg/kg/day) Furta, 1969;
U.S. EPA, 1987
chronic (RfD) NA; NA NA NA ND; ND ND ND NA NA U.S. EPA, 1981/
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 (RfDg) NA; 1000 ppm of diet NA rat NA; hepatotoxicity, ND 1£+0 NA 100 U.S. EPA, 1984,
for 98 days (100 mg/ kidney effects 1987/McCollister
kg/day) et al., 1961,
U.S. EPA, 1984,
1987
chronic (RfD) NA; 1000 ppm of diet NA rat NA; hepatotoxicity, ND 1E-1d NA 1000 U.S. EPA, 1984,
for 98 days (100 mg/ kidney effects 1987/McCollister
kg/day) et al., 1961;
U.S. EPA, 1984,
1987, 1990
2,4,6-Trichlorophenol - see Table B
2,4,5-Trichloro-
phenoxyacetic acid
subchronic (RfDg) NA; 10 mg/kg/day for NA rat NA; liver and ND 1E-1 NA 100 U.S. EPA, 1989/

90 days

kidney weights

Gehring and
Betso, 1978;
U.S. EPA, 1989
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Update: », 1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhatation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)} (mg/kg/day)
chronic (RfD) NA; 3 mg/kg/day NA rat NA; decreased ND 1£-22 NA 300 U.S. EPA, 1989/
J-generation study survival Kociba et al.,
1979; U.S. EPA,
1989, 1990
2(2,4,5-Trichlorophenoxy)
propionic acid (Silvex)
subchronic (RfDg) NA; 30 ppm in diet NA dog NA; histopathological ND 8t-3 NA 100 NA/Mullison,
for 2 years (0.75 changes in liver 1966, Gehring
mg/kg/day) and Betso, 1978;
U.S. EPA, 1990
chronic (RfD) NA; 30 ppm in diet NA dog NA; histopathological ND 8E-33 NA 100 NA/Mullison,
for 2 years (0.75 changes in liver 1966, Gehring
mg/kg/day) and Betso, 1978;
U.S. EPA, 1990
1,1,1-Trichloropropane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1981/
U.S. EPA, 1987
1,2,2-Trichloropropane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1981/
U.S. EPA, 1987
1,1,2-Trichloropropane
subchronic (RfDg) NA; 100 mg/t in drinking NA rat histopathological ND 5€-2 NA 300 U.S. EPA, 1987/
water for 13 weeks lestons in liver, Villaneuve
(15 mg/kg/day) kidney and thyroid et al., 1985;
U.S. EPA, 1990
chronic (RfD) NA; 100 mg/% in drinking NA rat histopathological ND SE-33 NA 3000 U.S. EPA, 1987/
water for 13 weeks lesions in liver, Villaneuve
{15 mg/kg/day) kidney and thyroid et al., 1985;
U.S. EPA, 1990
1,2,3-Trichloropropane
subchronic (RfDg) NA; 8 mg/kg 5 days/week NA rat NA; transient clini- ND 6E-2 NA 100 U.S. EPA, 1981/

for 120 days (5.1
mg/kg/day)

cal signs, liver
and kidney lestons,
decrease in R8C,
hematocrit and
hemoglobin

NTP, 1983,
U.S. EPA, 1987
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 8 mg/kg 5 days/week NA rat NA; transient clini- ND 6£-33 NA 1000 u.S. EPA, 1987/
for 120 days (5.7 cal signs, liver NTP, 1983;
mg/kg/day) and kidney lesions, U.S. EPA, 1987,
decrease in RBC, 1990
hematocrit and
hemoglobin
1,2,3-Trichloropropene
subchronic (RfDg) 3 ppm {18 mg/m3). dog NA eye irritation; NO 5E-3b NA 100 U.S. EPA, 198Y/
6 hours/day, 5 days/week NA McKenna et al.,
for 66 weeks; NA 1978; U.S. EPA,
1983
chronic (RFD) 3 ppm (18 mg/m3), dog NA eye irritation; ND 5¢-3b NA 100 U.S. EPA, 1983/
6 hours/day, 5 days/week NA McKenna et al.,
for 66 weeks; NA 1978; U.S. EPA,
1983
2,3.6-Trichlorotoluene
subchronic (RfDg) NA; 0.5 ppm in diet NA rat NA; liver kidney, ND SE-5 NA 1000 u.S. EPA, 1981/
(0.05 mg/kg/day) for thyroid lestons Chu et al.,
28 days 1984; U.S. EPA,
1987
chronic (RfD) NA; NA NA NA NA; NA ND ND NA NA U.S. EPA, 1987/
U.S. EPA, 1987
a,2,6-Trichloro-
toluene
subchronic (RfDg) NA; 0.5 ppm in diet NA rat NA; liver, kidney, ND SE-5 NA 1000 U.S. EPA, 1987/
(0.05 mg/kg/day) for thyroid lesions Chu et al.,
28 days 1984; U.S. EPA,
19817
chronic (RfD) NA; NA NA NA NA; NA ND ND NA NA U.S. EPA, 1981/
U.S. EPA, 1987
1,1,2-1richloro-1,2,2-
trifluoroethane
subchronic (RfDg) 5358 mg/m3 occupational  human NA psychomotor impair- ND 3t NA 10 Imbus and

for 2.17 years (213

mg/kg/day); NA

ment; NA

Adkins, 1972;
U.S. EPA, 1983,
1985/Imbus and
Adkins, 1972;
u.S. EPA, 1983,
1990
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1990

Exposure Specles Effect of Concern Reference Dose Uncertainty factor _  Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
{mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) 5338 mg/m3 occupational  human NA psychomotor impair- ND 3E+1b.2 NA 10 Imbus and
for 2.77 years (213 ment; NA Adkins, 1972;
mg/kg/day); NA U.S. EPA, 1983,
1985/Imbus and
Adkins, 1972;
U.S. EPA, 1983,
1990
Trifluralin
subchronic (RfDg) NA; 30 ppm in the diet NA dog NA; increased liver ND 1.5€-3 NA 100  U.S. EPA, 1990/
for 12 months (0.75 weight, methemo- Hoechst, 1984;
mg/kg/day) globinemia U.S. EPA, 1984,
1990
chronic (RfD) NA; 30 ppm in the diet NA dog NA; increased liver ND 7.5£-33 NA 100 u.S. EPA, 1990/
for 12 months (0.75 weight, methemo- Hoechst, 1984;
mg/kg/day) globinemia (Cancer: U.S. EPA, 1984,
see Table B) 1990
Trimethylbenzenes DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
1,3,5-Trinitrobenzene
subchronic (RfDg) NA; 3 ppm 1,3-dinitro- NA rat NA; increased spleen ND SE-4 NA 1000 U.S. EPA, 1989/
benzene in drinking water weight 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)
chronic (RfD) NA; 3 ppm 1,3-dinitro- NA rat NA; increased spleen ND SE-53 NA 10,000 U.S. EPA, 1989/
benzene in drinking water weight Cody et al.,
for 16 weeks (0.4 mg/kg/ 1981; U.S. EPA,
day equivalent to 0.5) 1989, 1990
mg/kg/day 1,3,5-trinitro-
benzene)
Trinitrophenols DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Vanadium
subchronic (RfOg) NA; 5 ppm vanadium NA rat NA; none observed ND 7€-3 NA 100 U.S. EPA, 1981/

from vanadyl sulfate
in drinking water for
1ifetime (0.7 mg/kg/day)

Schroeder
et al., 1970;
U.S. EPA, 1987
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Update:
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Exposure Species Effect of Concern Reference Dose Uncertainty factor __Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 5 ppm vanadium NA rat NA; none observed ND 7E-39 NA 100 U.S. EPA, 1987/
from vanadyl sulfate Schroeder et
in drinking water for al., 1970; U.S.
1ifetime (0.7 mg/kg/day) EPA, 1987, 1990
Vanadium pentoxide
subchronic (RfDg) NA; 10 ppm vanadium NA rat NA; none observed ND 9E-3 NA 100 U.S. EPA, 1981/
in diet from vanadium Stokinger
pentoxide for lifetime et al., 1953;
(0.9 mg vanadium pent- U.S. EPA, 1987
oxide/kg/day)
chronic (RfD) NA; 10 ppm vanadium NA rat NA; none observed ND 9t£-3d NA 100 U.S. EPA, 1981/
in diet from vanadium Stokinger
pentoxide for 1ifetime et al., 1953;
(0.9 mg vanadium pent- U.S. EPA, 1987,
oxide/kg/day) 1990
Vanady) sulfate
subchronic (RfDg) 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 1ife- et al., 1970;
time (2.24 mg vanadyl U.S. EPA, 1987
sulfate/kg/day)
chronic (RfD) NA; 5 ppm vanadium from NA rat NA; none observed ND 2E-2 NA 100 U.S. EPA, 1981/
vanadyl sulfate in Schroeder
drinking water for life- et al., 1970;
time (2.24 mg vanadyl U.S. EPA, 1987
sulfate/kg/day)
Vernolate
(Vernam)
subchronic (RfDg) NA; 20 ppm in the diet  NA rat NA; decreased ND 1€-2 NA 100 U.S. EPA, 198Y/
{1 mg/kg/day) reproduc- body weight Stauffer Chem.
tive Co., 1983; U.S.
EPA, 1983, 1990
chronic (RfD) NA; 20 ppm in the diet NA rat NA; decreased ND 1€-33 NA 1000 U.S. EPA, 198/

4-Vinyl-1-cyclohexene

{1 mg/kqg/day) reproduc-
tive

body weight

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

Stauffer Chem.
Co., 1983; U.S.
EPA, 1983, 1990

U.S. EPA, 1983
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Update- ne, 1990

Exposure Specles Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation OQral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
m-Xylene
subchronic (RfDg) 4750 mg/m3. 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 year (1009 mg/kg/ 1989/NTP, 1986
day)¥; 500 mg/kg mixed
xylenes 5 days/week for
103 weeks (357 mg mixed
xylenes/kg/day)
chronlic (RfD) 4750 mg/m3. 8 hours/ rat rat hepatomegaly; hyper- 7E-1 (2E-1) 2E+0 5000 100 Tatral et al.,
day, 7 days/week for 1 activity, decreased 1981; U.S. EPA,
year (1009 mg/kg/day)¥; body weight, in- 1989/NTP, 1986;
250 mg/kg mixed xylenes creased mortality U.S. EPA, 1986
5 days/week for 103 at higher dosage
weeks (179 mg mixed
xylenes/kg/day)
o-Xylene
subchronic (RfDg) 150 mg/m3 continuous rat rat fetotoxicity; none 3640 (1€+0)bD 4E+0 100 100  Ungvary et al.,
on days 7-14 of gesta- observed 1980; U.S. EPA,
tion (95.6 mg/kg/day); 1989/NTP, 1986
500 mg/kg mixed xylenes
5 days/week by gavage
for 13 weeks (357 mg
mixed xylenes/kg/day)
chronic (RfD) 4750 mg/m3. 8 hours/ rat rat hepatomegaly; hyper- 7E-1 (2E-1) 2E+0 5000 100 Tatral et al.,
day, 7 days/week for activity, decreased 1981; U.S. EPA,
1 year (1009 mg/kg/day); body weight, in- 1989/NTP, 1966,
250 mg/kg mixed xylenes creased mortality at U.S. EPA, 1986
5 days/week for 103 higher dosage
weeks (179 mg mixed
xylenes/kg/day)
p-Xylene
subchronic (RfDg) 20 ppm 1.5 hours/da! human rat CNS effects, nose 3E-1 ND 100 NA Hake et al.,
for 5 days (27 mg/m?); and throat irrita- 1981;
NA tion; NA U.S. EPA, 1989/
U.S. EPA, 1989
chronic (RfD) 20 ppm 1.5 hours/da; human NA CNS effects, nose 3E-1 ND 100 NA U.S. EPA, 1989/
for 5 days (27 mg/md); and throat irrita- U.S. EPA, 1989
NA tion; NA
0627h A-90 07/12/90
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Exposure Species Effect of Concern Reference Dose Uncertainty Ffactor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Xylenes, mixed
subchronic (RfDg) 20 ppm 7.5 hours/da; human rat CNS effects, nose 3E-1 4E+0 100 100 Hake et al.,
for 5 days (27 mg/m?); and throat irrita- 1981;
500 mg/kg mixed xylenes tion; none observed Litton Bio-
5 days/week by gavage netics, 1978;
for 13 weeks (357 mg U.S. EPA, 1989/
mixed xylenes/kg/day) NTP, 1986;
U.S. EPA,
1990
chronic {(RfD) 20 ppm 7.5 hours/da; human rat CNS effects, nose 3t-14 2E+09 100 100 Hake et al.,
for S5 days (27 mg/m?); and throat firrita- 1981;
250 mg/kg mixed tion; hyperactivity, Carpenter et al.
xylenes 5 days/week for decreased body 1975; U.S. EPA,
103 weeks (179 mg mixed weight and increased 1989/NTP, 1986;
xylenes/kg/day) mortality at U.S. EPA, 1989,
higher dosage! 1990
Zinc
subchronic (RfDg) NA; 2.14 mg/kg/day NA human NA; anemia ND 2E-1 NA 10 U.S. EPA, 1984/
therapeutic dosage Pories et
al., 1967;
Prasad et al.,
1975; U.S. EPA,
1984
chronic (RfD) NA; 2.14 mg/kg/day NA human NA; anemia ND 26-19 NA 10 U.S. EPA, 1984/
therapeut ic dosage Pories et al.,
1967; Prasad
et al., 1975;
U.S. EPA, 1984,
1990
2inc cyanide
subchronic (RfOg) NA; 10.8 mg/kg/day NA rat NA; weight loss, ND 5E-20 NA 500 NA/Howard and
fumigated cyanide in thyroid effects and Hanzal, 1955;
food for 2 years myelin degeneration Philbrick et
(67.5 mg 2inc . al., 1979; U.S.
cyanide/kg/day) EPA, 1990
chronic (RfD) NA; 10.8 mg/kg/day NA rat NA; weight loss, ND SE-23.0 NA 500  NA/Howard and

fumigated cyanide in
food for 2 years
{67.5 mg zinc
cyanide/kg/day)

thyroid effects and
myelin degeneration

Hanzal, 1955;
Phitbrick et
al., 1979; u.S.
EPA, 1990
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Update: we, 1990

Exposure Specles Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhatation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral

[mg/m3 (mg/kg/day)] (mg/kg/day)

Zinc phosphide

subchronic (RfDg) NA; 50 ppm in diet NA rat NA; reduction of ND 3E-3 NA 1000 NA/Bal et al.,
for 13 weeks, converted food intake and body 1980; U.S. EPA,
to 3.48 mg/kg/day by welight 1990
authors
chronic (RfD) NA; 50 ppm in diet NA rat NA; reduction of ND 3E-42 NA 10,000 NA/Bal et al.,
for 13 weeks, converted food intake and body 1980; U.S. EPA,
to 3.48 mg/kg/day by weight 1990
authors
Zineb
subchronic (RfOg) NA; 500 ppm in the diet NA rat NA; thyroid ND SE-2 NA 500 U.S. EPA, 1984/
for 2 years (25 mg/kg/ hyperplasia Blackwell-Smith
day) et al,, 1953;
U.S. EPA, 1984,
1990
chronic (RfD) NA; 500 ppm in the diet NA rat NA; thyroid ND SE-22 NA 500 U.S. EPA, 1984/
for 2 years (25 mg/kg/ hyperplasia B8lackwell-Smith
day) et al., 1953;
U.S. EPA, 1984,
1990

averified, available on IRIS

based on route-to-route extrapolation

CSpecifically related to organoleptic threshold and potential for respiratory tract drritation, not to systemic toxicity
dspecifically related to organoleptic threshold; safe concentration may be higher but data are 1nadequate to assess.

eInhalation study with antimony trioxide in rats (Watt, 1980, 1981, 1983; ASARCO, Inc., 1980) provides qualitative evidence of lung cancer; cancer potency
not estimated.

fcalculated by analogy to antimony by correcting for differences in molecular weight

9Under review by RfD Work Group

hBecause of background dietary exposure, an RfDg for the oral route was not estimated.

\Verified 2 separate RfDg, 1E-3 for food and SE-4 for water.

Jverified; Workgroup concurrence on final data base file and IRIS input pending
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kCurrent d tng water standard of 1.3 mg/t; Drinking Water Criteria Do. «t concluded toxicity data were 1nadequate for calculation n RFD for
copper.

1CRAVE -verified as a CAG Group D substance

MThese values differ from Lhose in the HEED (U.S. EPA, 1987a) because the uncertainty factors for deriving the inhalation RfD values presented herein were
changed to correspond to those used by IRIS (U.S. £PA, 1987b) for generating the oral RfD from the same (inhalation) study.

NCalculated by analogy to free cyanide by correcting for differences in molecular weight

OThese 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
the inhalation study chosen as the basis 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.
ANot verified and further discussion not scheduled
FBased on RfD for methyl mercury

SThese 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
the inhalation study chosen as the basis of the oral RfD derived on IRIS.

tA minor calculation error in estimation of transformed dose in 1986 HEEP is corrected here.
Uverified as a Group C carcinogen; no quantitative estimate avallable.

VReported effects occurred at portal of entry; estimates of mg/day reference doses are inappropriate because effects at portal of entry depend on concen-
tration in air. An acceptable air concentration of 0.07 mg/m3 was estimated by Carson et al. {1981) from available data.

WExper iment performed with o-xylene

XFrom toxicity data on tetraethyl lead

YWithdrawn from IRIS

ZThe oral RfD, while sti11 available on IRIS, is being reconsidered by the RfD Workgroup.
43The verified RfD appears on IRIS as 1.3€-3 because of a typographical error.
bbpevelopmental effects have been used as the basis of calculation.

CCBased on arsenic equivalents

ddThs value for nitrogen dioxide-N 1s based on analogy to nitrate.

€eCalculated by analogy to mercury by correcting for differences in molecular weight.

ffA new RFD verified and the old number on IRIS will be changed.

NA = Not applicable or not avatlable; ND = not determined

Notes: To estimate acceptable water concentrations from oral RfOg/RfD, multiply by 70 and divide by 2 t.

If exposure occurs by both oral and inhalation routes, the route-specific RfDg/RfD must be proportionally reduced.
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Update: e, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalatton/Oral
(ng/m>}~ (ug/2)-
[(mg/kg/day)-1]  [(mg/kg/day)-1)
Acephate NA; 2-year dietary NA mouse NA 1iver ND Cs2.5e-1 U.S. EPA, 1990/
(also see Table A) (6.7€-3)2 Chevron Chemical
Company, 1982;
U.S. EPA, 1984;
U.S. EPA, 1990;
U.S. EPA, 1988, 1990
Acrolein NA; NA NA NA NA NA c/ND2 C/NDd U.S. EPA, 1987,
(also see Table A) 1990/U.S. EPA, 1987,
1990
Acrylamide NA; 2-year drinking NA rat NA CNS, mammary B82/1.3E-3 B2/1.3E-4 U.S. EPA, 19%0/
water (also see  and thyroid [4.5€+0)3.b [4.5€+0)2 Johnson et al.,
Table A) glands, 1986; U.S. EPA,
uterus, oratl 1985, 1990
cavity
Acrylonitrile occupational; three human rat lung multiple B1/6.8E-5 B1/1.5¢-5 0'Berg, 1980;
drinking water [2.46-1)2 (5.4€-1]3 U.S. EPA, 1983,
studies 1987a,b/Quast
et al., 1980;
Bio/dynamics,
Inc., 1980a,b;
U.S. EPA, 1983,
1987, 1990
Alachlor NA; NA NA NA NA NA s2/n0f 82/2.3t-6 U.S. EPA, 1984,
(also see Table A) (8.1€-2)F 1988/U.5. EPA,
1984, 1988
Aldrin three dietary mouse mouse 1iver 1iver B2/4.9¢t-3 82/4.9€-4 NCI, 1977; Davis
studies; three {also see Table A) [1.76+41]2. [(1.7€41)2 and Fitzhugh, 1962;

dietary studies

Epstein, 1975;
Davis, 1965; U.S.
EPA, 1986, 1987b/
NCI, 1977; Davis
and Fitzhugh, 1962;
Epstein, 1975;
Davis, 1965; U.S.
EPA, 1986, 1987,
1990
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Update: e, 1990
EPA Group/Unit Risk
Exposure Specles Tumor Site [Slope Factor] Reference
Compound Inhalattion; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
(ug/m3)-1 (vg/t)-
{(mg/kg/day)-1]  [(mg/kg/day)-1)
Allyl chloride NA; NA NA NA NA NA c/nof c/Nof U.S. EPA, 1983,
(also see Table A) 1989/0.S. EPA,
1983, 1989
Aniline NA; 2-year dietary NA rat NA spleen B2/ND 82/1.6E-7 U.S. EPA, 1987/
[5.7€-3)2 CIIT, 1982;
U.S. EPA, 1985, 1989
Aramite NA; 400 ppm in diet NA rat increased increased 82/1.1E-6 B2/1.1E-6 1990/ U.S.EPA, 1989;
for 104 weeks (20 incidence incidence [2.5E-2]b (2.5E-2] Popper et al., 1960;
mg/kg/day) of liver of liver Oser and Oser, 1962
tumors tumors
(also see Table A)
Arsenic 100-5000 ng/m3 human human respiratory  skin A/4.3E-3 A/NAK Brown and Chu,
continuous; tract {5.0E+1]3.P 1983a,b,c; Lee-
0.01-1.8 mg/t in (also see Table A) feldstein, 1983;
drinking water Higgins, 1982;
Enterline and
Marsh, 1982;
U.S. EPA, 1984a,b,
1990/U.S. EPA,
1990
Asbestos occupational; human rat lung and large A/2.3E-1 A/ND U.S. EPA, 1986,
dietary mesothelioma intestine (f’lbers/ml)'l L 1987/NTP, 1985;
U.S. EPA, 1985, 1990
Azobenzene NA; 2-year dietary NA rat NA abdominal 82/3.1E-5 82/3.1t-6 U.S. EPA, 1990/
cavity {1.1e-1]a.b (1.1€-1)2 NCI, 1979; U.S. EPA,
1986, 1990
Benzene occupational; human human leukemia leukemia A/8.3E-6 A/8.3E-7 ott et al., 1978;
occupational [2.9E-2)2 [2.9€-2)3.b Rinsky et al., 1981;
Wong et al., 1983;
U.S. EPA, 1985,
1987a, 1989/0tt et
al., 1978; Rinsky
et al., 1981; Wong
et al., 1983; U.S.
EPA, 1985, 1987a,
1989, 1990
0625h B-2 07/12/90



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICIIY

Update  ‘une, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Orat Inhalation Oral Inhalation/0ral
(ug/m3)-T (ug/2)-"
[(mg/kg/day)-']  ((mg/kg/day)-1]
Benzidine occupational; human human urinary urinary A/6.7€-2 A/6.7€-3 Zavon et al., 1973;
occupational bladder bladder [2.3E+2)2 [2.3E+2)3,b U.S. EPA, 1990/
(also see Table A) Zavon et al., 1973;
U.S. EPA, 1980,
1986, 1987, 1990
Benzo(a)anthracene  NA; NA NA NA NA NA B2/NAf .U 82/NDf »u U.S. EPA, 1990
Benzo(a)pyrene 2.2-9.5 mg/m3, 4.5 hams ter mouse respiratory stomach 82/NDa,u 82/ND3,U Thyssen et al.,
hours/day for <96.4 tract 1990; U.S. EPA,
weeks; 1-250 ppm 1987/Neal and
diet for =110 days Rigdon, 1967;
U.S. EPA,1980,
1990
Benzo{b)fluoranthene NA;NA NA NA NA NA B2/NDf »u B2/NDf »u U.S. EPA, 1990
Benzo(k)fluoranthene NA; NA NA NA NA NA s2/Nof .U B2/Npf ,u U.S. EPA, 1987
Benzotrichloride NA; 0.26 mg/kg/day, mouse mouse lung lungs 82/NA9 82/3.6E-4 U.S. EPA, 1989/
2 days/week by gavage [1.3€+1)f fFukuda et al., 1978;
for 25 weeks U.S. EPA, 1986, 1989
Benzyl chloride NA; 0, 15, 30 mg/kg, NA rat NA thyroid 82/ND 82/4.9E-6 U.S. EPA, 1990/
3 days/week by gavage [(1.7e-1)2 L1Jinski, 1986;
for 104 weeks U.S. EPA, 1986, 1990
Beryllium occupational; 5 ppm human rat lung total B2/2.4t-3 82/1.2E-4 Wagoner et al.,
in drinking water tumors [8.4E+0)2 [4.3€+0)2 1980; U.S. EPA,

for lifetime

(also see Table A)

1987, 1990/
Schroeder and
Mitchener, 1975;
u.S. EPA, 1986,
1999

0625h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLF B: CARCINOGENICIIY

Update: e, 199¢
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
(ug/m)- (ug/2)-
[(mg/kg/day)-1]  [(mg/kg/day)-1)
Bis(2-chloroethyl) 560-day oral study; mouse mouse 1iver 1iver B2/3.3t-4 B2/3.3t-5 Innes et al.,
ether 560-day oral study [1.1€+0])3.D [1.1€+0)3 1969; U.S. EPA,
1980, 1990;/Innes
et al., 1969;
U.S. EPA, 1980
1987, 1990
Bis{chloromethyl)- tnhalation 10-100 rat rat respiratory ND A/6.2E-2 A76.28-3 Kuschner et al.,
ether days; Ynhalation tract [2.2€+2]2 [2.2[0213-b 1975; U.S. EPA,
10-100 days 1990/U.S. EPA,
1990
BVs(2-chloro-1-methyl-
ethyl)ether 2-year gavage mouse mouse Tiver, lung 11iver, lung C/2t-5 C/2E-6 NTP, 1982;
studyb; 2-year [r€-21b [(7€-2] U.S. EPA, 1981/
gavage study NTP 1982;
U.S. EPA, 1987
Bis(2-ethylhexyl) NA; 103-week NA mouse NA 1iver B2/NDA B2/4E-1 U.S. EPA, 1987/
phthalate dietary study (also see Table A) (V.4E-2])2 NTP, 1982,
U.S. EPA, 1986,
1988, 1990
Bromodichloromethane NA; 102-week gavage NA mouse NA 1iver B2/NDf 82/3.7¢-6 U.S. EPA, 1987,
study {also see Table A) [1.3e-1)f 1989, 1990/NTP,
1986; U.S. EPA,
1987, 1990
Bromoethene 2-year inhalation rat NA Tiver NA 82/3.2t-5 B2/ND Benya et al., 1982;
(vinyl bromide) study; NA [1.1E-1} U.S. EPA, 1984/
U.S. EPA, 1984
Bromoform NA; 103-week gavage NA rat NA adenomatous 82/1.1€-6 82/2.2t-1 U.S. EPA, 1989,
study polyps or [3.9-3)f (7.9€-3)f 1990/ NTP, 1988/
adenocarcino- U.S. EPA, 1989,
mas in the 1990

large intestine
(also see Table A)

0625h

07/12/90



HEALTH EFFELCTS ASSESSMENTS SUM
Update: June, 1990

. TABLEL B: CARCINOGENICITY

Compound

EPA Group/Unit Risk

Exposure Speclies Tumor Site [Slape Factor] Reference
Inhalation; Oral Inhalation Oral Inhalation Oral __Inhalation . Oral Inhalation/Oral
(vg/m3) (wg/v)"

{(mg/kg/day)~1])

[ (mg/kg/day)-1)

1,3-Butadiene

Butyl benzyl
phthalate

Cadmium

Captafol

Captan

Carbazole

Carbon tetrachloride

Chloranil

two inhalation
studies; NA

NA; NA

occupational; NA

NA; dietary study
(csl)

NA; NA

NA; 96-week dietary
study

several gavage
studies; several
gavage studies

NA; 02-week oral
study

mouse, rat NA

NA NA

human NA

NA mouse

NA NA

NA mouse

several several

NA mouse

hematopoietic NA
system,

Leydig cell,
thyroid

NA NA
(also see Table A)

respiratory NA
tract
(also see Table A)

NA Vymphosarcoma

(also see Table A)

NA NA
(also see Table A)

NA liver

Viver 1iver
(also see Table A)

NA Tiver and

lung

82/2.8E-4
{1.8£40]3,1

NA

81/1.8€-3
[6.1£40]2

C/ND

82/np!

82/ND

82/1.5€-54
[1.36-1)3.b

c/ND

c/ND?

ND/NDC

C/2.4¢E-1
{8.6€-3)

82/1.0€ 7
(3.5e-3)f

B2/2.8¢t-1
[2e-2]

82/3.7€-6
(1.3€ 1)3

C/1.1€-5
[4.03€E-1]

Hazelton Labs, 1981;
U.S. EPA, 1985,
1987, 1989; U.S
EPA, 1989, 1990

U.S. EPA, 1987,
1990/U.5. EPA,
1987, 1990

Thun et al., 1985;
U.S. EPA, 1985,
1990/U.S. EPA, 1984,
1988

U.S. EPA, 1984/
u.s. €EPA, 1984

U.S. EPA, 1984,
1988/U.5. EPA,
1984, 1988

u.S. EPA, 1986/
Tsuda et al., 1982;
U.S. EPA, 1986

Della Porta et al.,
1961; tdwards

et al., 1942; NCI,
1976; U.S. EPA,
1984a,b, 1990/
Della Porta et
al., 1961; Edwards
et al., 1942;

NCI, 1976;

U.S. EPA, 19084,
1990

U.S. EPA, 1986/
BRL, 1968; U.5. EPA,
1986

0625h
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HEALTH EFFECTS ASSESSMENTS SUMMARY 1ABLE B. CARCINOGENICITY

Update: June, 1990
EPA Group/Unit Risk
Exposure Species lumor Site [Slope Factor]} Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
(va/m)? (/)T
[(mg/kg/sday)~'}  [(mg/kg/day)~"])

Chlordane two dietary bloassays; mouse mouse 1iver 1iver 82/3.17¢-4 B2/3.17E-5 IRDC, 1973; NCI,

two dietary bioassays (also see Table A) [1.3€40)3.D (1.3£40)2 1977; U.S. EPA,
1986, 1990/1R0C,
1973; NCI, 1977;
Uu.S. EPA, 1986
1988, 1990

Chlorodibromoethane  NA; 105-week gavage NA mouse NA 1iver 82/ND B2/2.4t-6 u.S. EPA, 1987/
study (also see Table A) [8.4E -2) NTP, 1985;

U.S. EPA, 1987

Chloroethene

(see vinyl chloride)

Chloroform 138-47/ mg/kg/day; mouse rat Tver kidney 82/2.3E-5 B2/1.1E-1 NCI, 1976; U.S. EPA,
200-188 ppm in (also see Table A) (8.1€-2)2 [6.1€-3])2 1985, 1988, 1990/
drinking water for Jorgenson et al.,
104 weeks 1985; U.S. EPA,

1988, 1990

Chloromethane 24 month inhalation mouse mouse kidney kidney C/1.8€-6 €/3.1€-1 CIIT, 1983; NIOSH,
study; 24-month [6.3E-3] [1.3€-21® 1984; U.S. EPA,
fnhalation study 1987/C1IT, 1983;

NIOSH, 1984; U.S.
EPA, 1986, 1987

4-Chloro-2 methyl- NA; 0-4000 ppm in NA mouse NA vascular B82/ND 82/1.6E-4 u.S. EPA, 1986/

aniline the diet for 18 hemangiomas (5.8¢-1]° U.S. EPA, 1986;
months and hemangio- Weisburger et al.,

sarcomas ) 1918

4- Chloro-2-2-methyl- NA; 9-4000 ppm in NA mouse NA vascular B2/ND B2/1.3t-5 U.S. EPA, 1986/

aniline hydrochloride the diet for 18 hemangiomas {4.6E-1] U.S. EPA, 1986;
months and hemangio- Weisburger et al.,

sarcomas 1978
Chioromethy) methyl  NA; NA human NA lung NA A/ND? A/ND3 U.S. EPA, 1987,
ether . 1990/U.S. EPA,
1990
0625h 8-6 06/19/90



HLALTH EFFECTS ASSESSHENIS SUMMARY TABLE B: CARCINOGENICIIY

Update: June, 1990
EPA Group/Unit Risk
txposure Species lumur Site | Slope Factor] _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
(vg/m)= " (va/0)""
{(mg/kg/day)~']  [(mg/kg/day)” ']
o Chloronitrobenzene NA; 18-month NA mouse NA Tiver B2/ND 82/3.5t-1 u.S. EPA, 1985/
dietary study [2.5€-2) U.S. EPA, 1985;
Weisburger et al.,
1978
p Chloronitrobenzene NA; 0-6000 ppm in NA mouse NA vascular B2/ND 82/5.1E-1 u.S. EPA, 1985/
the diet for 18 tumors (1.8€-2) U.S. EPA, 1985;
months Weisburger et al.,
1978
Chlorthaloni) NA; 80-week dietary NA rat NA kidney 82/ND B2/8.2E-8 U.S. EPA, 1984/
study (also see Table A) [2.9e-31f NCI, 1978; U.S. EPA,
1984
Chromium (V1) occupational; NA human NA lung NA A/1.2E-2 ND/NDC Mancuso, 1975; U.S.
(also see Table A) [4.1E41)2 tPA, 1984a,b,
1990/NA
Chrysene NA; NA NA NA HA NA B?/NDr 82/NAr U.5. EPA, 1990
(also see lable A)
Coal tars occupational, NA human NA Tung ' NA ND/6.2E-4 ND/ND Redmond et al.,
[2.2t+0]¢ 1979; Mazumdar
et al., 1975; U.S.
EPA, 1984/NA
Creosote NA; NA NA NA NA NA 81/ND? B1/ND2 u.S. EPA, 1990/
: U.S. EPA, 1990
Cresol, o-, m- NA; NA NA NA NA NA c/npt c/no! u.S. EPA, 1984,
and p- (also see Table A) 1985, 1990/U.S.
EPA, 1984, 1985,
1990
Crotonaldehyde 113-week drinking rat rat Tiver Tiver C/5.48-4 C/5.4E-5 U.S. EPA, 1989/
water study; [V.9€+0] [1.9€£+0) Chung et al.,

113-week drinking
water study

1986; U.S. EPA,
1989

0625h
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HEALTH EFEECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update: " e, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(wg/m3)-T (ug/2)-
[(mg/kg/day)-1)  [(mg/kg/day)-1]
0DD NA; 250 ppm in diet NA mouse NA Viver B82/ND 82/6.9€-6 NA/Tomatis et al.,
for 130 weeks [2.46-1)3 1974; U.S. EPA, 1990
DOt NA; doses of 0-1,000 NA mouse, NA iver B2/ND 82/9.7€-6 NA/NCI, 1978; Tomatis
ppm in diet in 3 hams ter [3.4€6-1)3 et al., 1974; Rosst et
studies al., 1983; U.S. EPA,
1990
DoT NA; several dietary mouse, mouse, Tiver Tiver 82/9.7€-5 82/9.7L-6 U.S. EPA, 1986,
studies rat rat (also see Table A) [3.4[-1]3-b [3.4€-1)2 1990/U.S. EPA,
1984, 1986, 1990
Decabromodiphenyl NA; NA NA NA NA NA C/ND2 C/NDA U.S. EPA, 1984,
oxide {Decabromo- (also see Table A) 1987, 1990/Y.S.
diphenyl ether) EPA, 1984, 1987
1990
Dlallate NA; 19-month oral NA mouse NA 1iver B2/ND B2/1.7t-6 U.S. EPA, 1983/
study (also see Table A) [6.1E-2]) BRL, 1968; Innes
et al., 1969;
U.S. EPA, 1983
Dibenzo(a,h) NA; NA NA NA NA NA B2/NDf »u 82/NDf s U.S. EPA, 1990
anthracene
Dibromochloromethane NA; 105-week gavage NA mouse NA hepatocellular c/nof C/2.48-6 U.S. EPA, 1989/
study adenomas or [8.4E-2]f NTP, 1985; U.S.
carcinomas EPA, 1987, 1989a,b
{also see Table A)
1,2-Dibromo-3- Inhalation study; rat, mouse rat, mouse lung, nasal forestomach, B2/6.3E-3 82/6.3E-4 SRC, 1982; U.S. EPA,
chloropropane Studies include cavity, mammary gland, [2.2E+1] [2.2E41] 1985, 1986/SRC 1982;
gavage and skin tongue, Tung, skin U.S. EPA, 1985, 1986
application pharynx,
adrenal cortex
1,2-Dibromoethane 88-103 week inhala- rat rat nasal cavity forestomach B2/2.2E-4 B2/2.5E-3 NTP, 1982; U.S. EPA,
{ethylene dibromide) tion study; 49-week [7.6E-1)3 (8.5E+1)2 1984, 1990/NCI,
gavage study 1978; U.S. EPA,
1984, 1987, 1990
1,4-Dichlorobenzene  NA; 103-week gavage NA mouse NA 1iver 82/ND 82/6.8E-7 U.S. EPA, 1981/
(p-dichlorobenzene) study (also see Table A) (2.4€-2]9 NTP, 1986;

U.S. EPA, 1987

0625h
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HEALTH EFFECTS ASSESSMENTS © "@aRY TABLE B: CARCINOGENICITY

Update e, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor] _ __Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
(ug/m?)-T (wg/e)-"
{(mg/kg/day)-1)  [(mg/kg/day)-")
3,3'-Dichloro- NA; lifetime NA rat NA mammary B2/NDf B82/1.3E-5 U.S. EPA, 1988/
benzidine dietary study (a.5e-1)f Stuta et al.,
1975; U.S. EPA,
1988
1,4-Dichloro-2- 90-day inhalation rat NA nasal NA B2/2.6E-3 B2/ND EI Dupont de
butene study; NA passages [9.3E+0) Nemours, 1986;
(also see Table A) U.S. EPA, 1987/
U.S. EPA, 1987
1,1-Dichloroethane NA; gavage NA rat NA hemangio- c/nof c/nof U.S. EPA, 1984,
sarcoma 1990/NCI, 1978;
(also see Table A) U.S. EPA, 1985, 1989
1,2-Dichloroethane gavage; gavage rat rat circulatory circulatory B2/2.6E-5 82/2.6E-6 NCI, 1978; U.S. EPA,
(ethylene chloride) system system [9.1€-2)3,b [9.1E-2)3 1985, 1990/NCI,
1978; U.S. EPA,
1985, 1990
1,1-Dichloroethylene 10 and 25 ppm for mouse rat kidney adrenal C/5E-5 C/1.7E-5 Maltoni et al.,
(vinylidene chloride) 12 months; gavage (also see Table A) [1.2640)2.0 [6E-1)2 1985; U.S. EPA,
1985, 1990/
NTP, 1982;
U.S. EPA, 1985,
1988, 1990
1,2-Dichloropropane NA; gavage NA mouse NA 1iver B2/ND 82/1.9¢-6 U.S. EPA, 1987/
(also see Table A) {6.8E-2]9 NTP, 1986;
U.S. EPA, 1987
1,3-Dichloropropene 2-year inhalation mouse rat benign lung forestomach, 82/3.7E- B82/5.1E-6 Lomax et al., 1989;
bloassay; 104-week tumors 1iver, adrenal, [1.3E-1) [l.at-l]t U.S. EPA, 1989/
gavage study (also see thyroid NTP, 1985;
Table A) U.S. EPA, 1985, 1989

0625h
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HEALTH EFFECTS ASSESSHEN

{MARY TABLE B: CARCINOGENICITY

Updat.. June, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site Slope Factor] Reference
Compound Inhalattion; Oral Inhalation Oral Inhalatton Oral Inhalation Oral Inhalation/Oral
{ug/m)-1 (wg/e)-!
[(mg/kg/day)-1}  [{mg/kg/day)-1)
Dieldrin several dietary mouse mouse Tver 1iver B2/4.6£-3 B2/4.6E-4 Thorpe and Walker,
studles; several (also see Table A) [1.6E+1]2.b [(1.6E+1)3 1973; Davis, 1965;
dietary studtes Walker et al., 1972;
Tennekes et al.,
1981; Meterhenrey
et al., 1983; NCI,
1978; U.S. EPA,
1990/Thorpe and
Walker, 1973; Davis,
1965; Walker et al.,
1972; Tennekes
et al., 1981;
Melerhenrey et al.,
1983; NCI, 1978;
U.S. EPA, 1987, 1990
Diethylstilbesterol Oral studiesb; rat, mouse, rat, mammary gland, mammary gland, A/1.4E-1 A/).4E-2 SRC, 1983; U.S. EPA,
Oral studies mouse uterus, cervix uterus, cervix [4.9[02]b [4.9E+2) 1986b/SRC, 1983;
U.S. EPA, 1986
3,3'-Dimethoxybenzidine NA; 1ifetime dietary NA hamster NA forestomach B2/ND B2/4£-1 U.S. EPA, 198Y/
study [1.4£-2) Sellakumar et al.,
1969; OSHA/NIOSH,
1980; U.S. EPA, 1987
2,4-D\methylantiine NA; 18-month dietary NA mouse NA lung C/ND C/2.1E-5 U.S. EPA, 1981/
study with the HC) [7.5E-1) Wetsberger et al.,
salt 1978; U.S. EPA, 1987
2,4-Dimethylaniline NA; 18-month dietary NA mouse NA lung C/ND C/1.17E-5 U.S. EPA, 1987/
hydrochlor 1de study [5.8E-1) Weisberger et al.,
1978; U.S. EPA, 1987
7,12-Dimethylbenz(a) Data Inadequate for Risk AssessmentV
anthracene
3,3'-Dimethylbenzidine NA; 30-day gavage NA rat NA mammary B2/ND B2/2.6E-4 U.S. EPA, 1987/
study [9.2E+0) Griswold et al.,
1968; U.S. EPA, 1987
1,1-Dimethylhydrazine NA; 1ifetime NA mouse NA vascular C/ND C/2.5E-4 U.S. EPA, 1984/Toth,
drinking water study system [8.7E+0])9 1972, 1973;
U.S. EPA, 1984
0625h 8-10 07/24/90



HEALTH EFFECTS ASSESSMENTS <'"MARY TABLE B: CARCINOGENICITY

Update: e, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor}] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation oral Inhalation Oral Inhalation/Oral
{nug/m?)- (wg/0)-
[(mg/kg/day)-')  [(mg/kg/day)-1)
1,2-Dimethylhydrazine NA; 73-week drinking NA mouse NA vascular B1/ND B1/4.0E-2 U.S. EPA, 1984/Toth
water study system [1.4E+319 and Wilson, 1971;
U.S. EPA, 1984
Dimethyl sulfate NA; NA NA NA NA NA B2/ND3 B2/ND3 U.S. EPA, 1985,
1990/V.S. EPA, 1985,
1990
2,4-Dinitrotoluene NA; 2-year dietary NA rat NA 1iver, s2/nof B2/1.9E-5 U.S. EPA, 1987,
study mammary (6.8e-1)f.n 1990/7E114s et al.,
gland 1979; U.S. EPA,
1987, 1990
2,6-Dinitrotoluene NA; NA NA NA NA NA B2/NDf 82/1.9E-5 U.S. EPA, 1987,
(6.86-1)f.n 1990/U..S. EPA,
. 1987, 1990
1,4-Dloxane NA; 0-530 mg/kg/day NA rat NA nasal cavity, B2/ND 82/3.1¢-1 NA/NCI, 1978; U.S.
for 110 weeks liver [1.1€-2)2 EPA, 1990
1,2-Dipheny] - 2-year dietary rat rat 1iver " WHver 82/2.2t-4 B2/2.2E-5 NCI, 1978;
hydrazine studyP; 2-year [8.0E-1]3.b (8.0E-1)3 U.S. EPA, 1980,
dtetary study 1990/NCI, 1978;
U.S. EPA, 1980,
1987, 1988, 1990
Direct Black 38 NA; 190-1500 ppm 1n NA rat NA Tiver A/ND A/2.4E-4 U.S. EPA, 198Y/
diet for 93 days {8.7€+0]9 NCI, 1978; U.S. EPA,
1987
Direct Blue 6 NA; 190-1500 ppm in NA rat NA liver A/ND A/2.3E-4 U.S. EPA, 1987/
diet for 91 days (8.7€+0]9 NCI, 1978; U.S. EPA,
1987
Direct Brown 95 NA; 190-1500 ppm in NA rat NA Tiver A/ND A/2.6E-4 U.S. EPA, 1981/
diet for 91 days (9.36+0]9 NCI, 1978; U.S. EPA,
1987
Direct Sky Blue 6B NA; NA NA NA NA NA 82/ND B2/ND U.S. EPA, 1987/
U.S. EPA, 1987
0625h 8-n 07/24/90



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update: ‘ne, 1996
EPA Group/Unit Risk
Exposure Species Tumor_Site Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inbalation Oral Inhalation Oral Inhalation/0Oral
(ug/mJ)-1 (wg/2)-!
[(mg/kg/day)-1]  [(mg/kg/day)-1]
Epichlorohydrin inhalation exposure rat rat respiratory forestomach B2/1.2E-6 B2/2.8E-1 Lasktn et al., 1980;
for 30 days, observed tract (4.2£-3]3 [9.9E-3)3 U.S. EPA, 1984,
for 11fespan; 81-week (also see Table A) 1985, 1990/Komishi
drinking water study et al., 1980;
U.S. EPA, 1984,
1985, 1990
Ethyl acrylate NA; 104-week NA rat NA forestomach 82/ND B2/1.4€-6 U.S. EPA, 1987/
gavage study [4.8£-2]19 NTP, 1986; U.S. EPA,
3 1987
Ethylene dibromide {see 1,2-Dibromoethane)
Ethylene oxide 2-year 1inhalation rat NA blood cells, NA B1/1E-4 ND Snellings et al.,
study; NA brain (3.5e-119 1981; U.S. EPA,
1985/U.S. EPA,
1985
Ethylene thlourea NA; 5-500 ppm tn NA rat NA thyroid B2/ND 82/1E-6 U.S. EPA, 1984/
diet for 2 years [3.6€-2)9 U.S. EPA, 1984
Folpet NA; 112-113-week NA mouse NA digestive B2/ND 82/1E-7 U.S. EPA, 1990/
dietary study tract [3.5£-3)3 Chevron Chemical
Company, 1982;
U.S. EPA, 1984, 1990
Formaldehyde 24-month inhalation rat rodent nasal cavity nasal cavity 81/1.3E-5 B1/8.6E-7 U.S. EPA, 1985,
study; NA [4.5E-2)2 [3.0E-2) 1990/U.S. EPA, 1985,
1988a,b
furazolidone NA; 45-week NA rat NA mammary B2/ND B2/1E-4 U.S. EPA, 1987/
dietary study (3.8£+0) U.S. DHEW, 1976a,b;
U.S. EPA, 1987
furium NA; 28-week dietary NA mouse NA leukemia B82/ND B2/1.1E-4 U.S. EPA, 1981/
study [5.0E+1] Cohen et al., 1970;
U.S. EPA, 1987
Glycidaldehyde NA; 70-week study NA rat NA NA B2/ND 82/N0 U.S. EPA, 1989/
(gastric intubattion) U.S. EPA, 1989
0625h B-12 07/24/90



HEALTH EFFECTS ASSESSMENTS ¢

“ARY TABLE B: CARCINOGENICITY
Update e, 1990

Compound

Exposure

Specles

Tumor Site

EPA Group/Unit Risk

{Slope Factor]

Reference

Inhalation; Oral

Inhalation

Oral

Inhalation Oral

Inhalation
(ug/m’)-
[(mg/kg/day)-1]

Oral
{ug/2)-

[ (mg/kg/day)-1}

Inhalation/0ral

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyc lohexane -
alpha

Hexachlorocyclohexane
beta

dietary studies;
dietary studies

0-10 gpm in diet for
yearsP?; 0-10 ppm in
dtet for 2 years

diet; diet

diet; diet

NA; 24-week dietary
study

NA; 110-week dietary
study

mouse

2 mouse

hams ter

rat

NA

NA

mouse

hams ter

rat

mouse

mouse

Mver Tiver
(also see Table A)

1iver 1iver

Tiver 1iver

(also see Table A)

kidney
(also see Table A)

NA 1iver

NA 1iver

kidney

B2/1.3E-3
[4.5€+0)3.b

B2/2.6€-3
[9.1E+0]2:b

B2/4E-4
[1.66+0]b.f

€/2.26-5
[7.86-2)3.b

B82/1.8€-3
[6.3E+0)3.b

€/5.3E-4
[1.8£+0)3.D

B2/1.3E-4
{4.5E+0]3

B2/2.6E-4
(9.1€+0)3

B2/4E-5
[1.6E+0)f

€72.2t-6
(7.8£-2)2

82/1.8£-4
[6.3E+0)3

C/5.3E-5
(1.8E+0)3

Davis, 1965;
Epstein, 1976; NCI,
1977; Reuber, 1977;
U.S. EPA, 1986,
1990/Davis, 1965;
Epstein, 1976; NCI,
1977; Reuber, 1977;
U.S. EPA, 1986
1987, 1990

Davis, 1965;
Velsicol Chemical
Corp., 1973; U.S.
EPA, 1990/Davis,
1965; Velsicol
Chemical Corp.,
1973; U.S. EPA,
1990

Cadbral et al., 1977;
U.S. EPA, 1984,
1989/Cabral et al.,
1977; U.S. EPA,
1984, 1985

Kociba et al.,
1977; U.S. EPA,
1990/Kociba et al.,
et al., 1977;

U.S. EPA,1980,
1984, 1990

" U.S. EPA, 1990/Ito

et al., 1973;
U.S. EPA, 1987, 1990

U.S. EPA, 1990/
Thorpe and Walker,
1973; U.S. EPA,
1987, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update: 1e, 1990
EPA Group/Unit Risk

Exposure Species Tumor Site [Slope Factor] Reference

Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m9)-1 (ug/2)-!
[(mg/kg/day)-1]  [(mg/kg/day)-1]

Hexachlorocyclohexane - NA; 24-week dletary NA mouse, NA Tiver D/ND D/ND3 U.S. EPA, 1990/
delta study rat Ito et al., 1973,

1975; Nagasak}

et al., 1972;

U.S. EPA, 1987, 1990
Hexachlorocyc lohexane- NA; diet NA mouse NA Tiver B2-C/ND B2-C/3.17E-5 U.S. EPA, 1984/
gamma (Lindane} (also see Table A) [1.36+0]9 Thorpe and Walker,

1973; U.S. EPA,

1984, 1990
Hexachlorocyc lohexane- NA; mixture of NA mouse NA Tiver D/ND D/ND3 U.S. EPA, 1986/
epsilon delta and epsilon in Goto et al., 1972;

the diet for 26 weeks U.S. EPA, 1987, 1990
Hexachlorocyc lohexane- NA; 6- to 20-month NA mouse NA 1iver 82/5.1E-4 82/5.1E-5 U.S. EPA, 1990/
technical dietary study [1.8£+0]3.b [(1.8E+0)2 Munir et al., 1983;

U.S. EPA, 1987, 1990
Hexachloroethane 90-week gavage study; mouse mouse 1iver 1iver C/74.0E-6 C/74.0E-7 NCI, 1978; U.S. EPA,

90-week gavage study (also see Table A) [1.4€-2)2.D (1.4€-2)2 1990, 1989/NCI,

1978; U.S. EPA,

1980a, 1987, 1989,

1990
Hydrazine/hydrazine hydrazine vapor rat mouse nasal cavity 1iver B2/4.9t-3 82/8.5€-5 MacEwen et al., 1981;
sulfate inhalation for [17.1E+0]2 [3.0€+0]2 U.S. EPA, 1984, 1990/

1 year; 25-week Blanciflory, 1970;
exposure by gavage U.S. EPA, 1984, 1990
to hydrazine sulfate
Indeno(1,2,3-c,d) NA; NA NA NA NA NA B2/NDf .U 82/Npf v U.S. EPA, 1990
pyrene
Isophorone NA; 2-year gavage NA rat NA kidney, c/nof C/V.1E-7 U.S. EPA, 1987, 1989/
study preputial {3.9€-3]9 NTP, 1986; U.S.
gland EPA, 1986, 1987, 1989
(also see Table A)
Lead NA; NA NA NA NA NA 82/NDd B2/ND3 U.S. EPA, 1984,
(also see Table A) 1990/U.S. EPA,

1984, 1990
2-Methoxy-5-nitro- NA; 0.4%, 0.8% in NA rat NA skin 82/ND 82/1.3E-6 U.S. EPA, 1987/NCI,
aniline diet for 104 weeks [4.6E-2] 1978; U.S. EPA, 1987
0625h B-14 07723730



HEALTH EFFECTS ASSESSHENTS -

ARY TABLF B: CARCINOGENICIIY

Update: e, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(wg/m?)-T (ug/e)-!
[(mg/kg/day)-1)  [(mg/kg/day)-1]
2-Methylaniline NA; 2-methylaniline- NA rat NA skin 82/ND 82/6.9E-6 U.S. EPA, 1987/
hydrochlor ide tn [2.4E-1]) Hecht et al., 1982;
diet for 93 weeks U.S. EPA, 1987
2-Methylaniline NA; 93-week dietary NA rat NA skin 82/ND 82/6.0E-6 U.S. EPA, 1981/
hydrochlor ide study {1.8-1) Hecht et al., 1982;
U.S. EPA, 1987
Methyl chloride (see Chloromethane)
3-Methylchlol- Data Inadequate for Risk AssessmentY
anthracene
4,4 -Methylenebis NA; 2-year drinking NA rat NA 1iver ND ND/7.1E-6 NA/NTP, 1983;
benzelamine water [2.5€-1] U.S. EPA, 1984
4,4' -Methylene NA; in diet for NA rat NA thyroid B23/ND 823/1.3E-6 U.S. EPA, 1985/
bis(N,N'-dimethyl) 59 weeks [4.6E-2)2 NCI, 1979;
aniline U.S. EPA, 1990
Methylene chloride inhalation study; mouse mouse lung, liver Tiver 82/4.1€-6 82/2.1€-7 NTP, 1986; U.S. EPA,
(dichtoromethane) inhalation and (also see Table A) [V.4E-2]m {7.5E-3)™ 1984, 1990/NTP,
drinking water 1986; NCA, 1983;
studies U.S. EPA, 1985, 1990
Methy! ethyl ketone NA; NA NA NA NA NA 0/ND2 D/NDA U.S. EPA, 1985, 1988/
(also see Table A) U.S. EPA, 1985, 1988
Methylhydrazine NA; 1ifetime NA hamster NA 1iver NA/ND NA/3.1E-S U.S. EPA, 1984/Toth
oral study [1.1€+0] and Shimizu, 1973;
U.S. EPA, 1984
2-Methyl-5-nitroaniline NA; in diet for NA mouse NA 1iver C/ND C/9.4E-1 U.S. EPA, 1987/NCI,
98 weeks {3.3€-2] 1978; U.S. EPA, 1987
Mirex NA; 2-year dletary NA rat NA 1iver, B2/ND B82/5.1E-5 U.S. EPA, 1987/
study adrenal [1.8E+0) NTP, 1987;
(also see Table A) U.S. EPA, 1987
Niagara Blue 48 NA; NA NA NA NA NA B2/ND 82/ND U.S. EPA, 1981/
U.S. EPA, 1987
0625h B-15 07/24/90



HEALTH EFFECTS ASSFSSMENTS S#w“MARY TABLE B: CARCINOGENICITY

Update: e, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
(ug/m3)-1 (ug/e)-!
[(mg/kgsday)-1]  ((mg/kg/day)-1)
Nickel occupational; NA human NA respiratory NA nicke? NO/NDC U.S. EPA, 1986,
tract refinery dust: A/ Chovil et al.,
(also see Table A) 2.81-4 [8.4E-1)2 1981; Enterline and
nickel subsulfide: Marsh, 1982; Magnus
A/4.8E-4 [1.7E+0)2 et al., 1982; Peto
et al., 1984;
U.S. EPA, 1984/
U.S. EPA, 1990
Nitrofurazone NA; 46-week dietary NA rat NA mammary 82/ND 82/4.3E-5 U.S. EPA, 198Y/
study [1.5€+0] Erturk et al.,
1970; U.S. EPA,
1987
2-Nitropropane 22-month inhalation rat, rat, 1iver 1iver B82/2.7€-3 2.7E-4 Lewis et al., 1979;
study; 22-month rabbit [9.4E+0]9 [9.5€+0]9 U.S. EPA, 1985/
inhalation study U.S. EPA, 1985, 1986
N-Nitrosodi-n-butyl- drinking water for mouse mouse bladder bladder B2/1.6E-3 B82/1.6E-4 Bertram and Cratg,
amine 11fe; drinking esophagus esophagus [5.4E40)2.0 [5.4E+0)3 1970; U.S. EPA, 1986,
wvater for 11fe 1990/8er tram and
Craig, 1970; U.S.
EPA, 1986, 1990
Nitrosodiethanol- NA; 28 or 64 ppm in NA rat NA 11ver B23/ND 82/8.0E-5 U.S. EPA, 1986, 1990/
amine drinking water for [2.8€+0)2 Lijinsky and Kovatch,
100 weeks 1985; U.S. EPA, 1986,
1990
N-Nttrosodiethyl- drinking water rat rat Tver 1iver B2/4.3t-2 82/4.3E-3 Peto et al., 1984;
amine 6 or 12 months; [1.5E+2]2,b [1.56+2]2 U.S. EPA, 1986, 1990/
drinking water Peto et al., 1984;
for 6 or 12 months U.S. EPA, 1986, 1990
N-Nitrosodimethyl- drinking water; rat rat 1iver 1iver B2/1.4E-2 82/1.4€-3 Peto et al., 1984;
amine drinking water; [5.1€+1)3.b (5.1€+1)2 U.S. EPA, 1986, 1990/
Peto et al., 1984;
U.S. EPA, 1986, 1990
N-Nitrosodiphenyl- NA; 700-day dietary NA rat NA urinary B2/ND2 82/1.4E-7 U.S. EPA, 1981/
amine study bladder (4.9€-3)2 NCI, 1979; U.S.

EPA, 1980, 1986,
1987, 1990
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HEALTH EFFECTS ASSFSSMENTS ©'"MARY TABLE B: CARCINOGENICITY

Update: e, 1990
EPA Group/Unit Risk
Exposure Specles Tumor Site fSlope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m3)-T {vg/2)-
[(mg/kg/day)-')  ((mg/kg/day)-')
N-Nitrosodi-n-pro- NA; 1ifetime NA rat NA 1iver B23/ND B82/2.0E-4 U.S. EPA, 1986, 1990/
pylamine drinking water [7.0E+0)2 Druckrey, 1967;
Druckrey et al., 1967;
U.S. EPA, 1986, 1990
N-Nitrosomethyl- NA; 1n drinking NA rat NA 1iver 822/ND B2/6.3E-4 U.S. EPA, 1986, 1990/
ethylamine water for lifetime [2.2E41)2 Oruckrey et al., 1967;
Druckrey, 1967;
U.S. EPA, 1986, 1990
N-Nitrosomethyl- NA; NA NA NA NA NA B82/ND 82/ND U.S. EPA, 1986/
vinylamine U.S. EPA, 1986
N-Nitrospyrroltdine 0-3 mg/kg/day In rat rat 1iver 1iver B2/6.0E-4 82/6.0E-5 Preussman et al.,
drinking water?; [Z.IEoO]a-b [2.1E+0)2 1977; U.S. EPA, 1990/
0-3 mg/kg/day in Preussman et al.,
drinking water 1977; U.S. EPA, 1990
Parathion NA; NA NA NA NA NA C/ND2 C/ND2 U.S. EPA, 1987, 1990/
(also see Table A) U.S. EPA, 1987, 1990
PCBs (see Polychlorinated biphenyls)
1,2,3,4,5-Penta- NA; 0-70 mg/kg/day NA rat NA large C/ND C/6.6E-7 U.S. EPA, 1985/
brome-6-chloro- In the diet for intestine [2.3€-2)4 Blair, 1981;
cyclohexane 2 years U.S. EPA, 1985
Pentachloronitro- NA; 72-week oral NA mouse NA Tiver C/ND C/7.4E-6 U.S. EPA, 1986/
benzene study (also see Table A) [2.6£-1]9 Innes et al., 1969;
U.S. EPA, 1986
o-Phenylenediamine NA; o-phenylenedi- NA rat NA Tiver B2/ND 82/1.3t-6 U.S. EPA, 1985/
amine dihydrochlo- [4.7E-2] U.S. EPA, 1985;
ride in diet for Wetsburger et al.,
548 days 1978
2-Phenylphenol NA; 2-phenyl- NA rat NA urinary C/ND C/5.5£-8 U.S. EPA, 1984/
phenol sodium bladder {1.9€-3] Hiraga and Fu)ii,
salt in diet for 1981; U.S. EPA,
637 days 1984
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HEALTH EFFECTS ASSESSMENTS SHUMARY TABLE B: CARCINOGENICITY

Update: e, 1990
EPA Group/Unit Risk
Exposure Spec tes Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m?)-" (ug/2)-"
[(mg/kgsday)-1)  [(mg/kg/day)-!)
Polybrominated NA; Firemaster FF-1 NA rat NA hepato- B2/ND 82/2.5E-4 U.S. EPA, 1989/
biphenyls by gavage for 25 cellular [8.9E+0] NTP, 1983; U.S.
weeks followed by carcinoma EPA, 1989
23-month observation and neo-
plastic
nodules
(also see Table A)
Polychlorinated NA; Aroclor 1260 NA rat NA 1iver B2/ND B2/2.2E-4 U.S. EPA, 1984,
biphenyls in diet [(7.7€+0)2 1990/Norback and
Weltman, 1985;
U.S. EPA, 1987, 1990
Propylene oxide 2-year inhalation mouse rat nasal cavity forestomach B2/3.7E- B2/6.8E- 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
RDX (Cyclonite) NA; 2-year diet NA mouse NA 1iver c/nof €/3.16-6f U.S. EPA, 1988,
study hepato- n.ae-1)f 1989/Lish et al.,
cellular 1984; U.S. EPA,
carcinomas 1988, 1989
and adenomas
(also see Table A)
Quinoline NA; 20-40-week NA rat NA Tver C/ND C/3.5€-4 U.S. EPA, 1985/
dietary study [1.2E41] Hirao et al., 1976;
U.S. EPA, 1985
Selenium sulflde NA; 2-year oral NA rat, NA Yiver, tung  82/NDf B2/NDf U.S. EPA, 1989/
study mouse NCI/NTP, 1980;
U.S. EPA, 1989
Simazine NA; NA NA NA NA NA c/nof C/3.4E-6 U.S. EPA, 1984,
(.26 )f 1988/U.S. EPA, 1984,
1987
Sodium diethyldithio- NA; diet NA mouse NA hepatoma C/ND C/7.7E-6 U.S. EPA, 1988/
carbamate (also see Table A) [2.7€-1] BRL, 1968;

Stirophos (see Tetrachlorvinphos)

U.S. EPA, 1988
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HEALTH EFFECTS ASSESSMENTS S"**ARY TABLE B: CARCINOGENICITY

Update: y, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
{ug/mJ)-1 (wg/2)-!
[ (mg/kg/day)-1] ((mg/kg/day)-1)
Styrene 20-month iphalation rat mouse leukemia lung and 82/5.7€-1 B2/8.6E-7 Jersey et al., 1978;
study; gavage study bronchi [2.0€-3)9 [3.0£-2)9 U.S. EPA, 1989/NCI,
(also see Table A) 1979; U.S. EPA,
1989a,b
2,3,7,8-1C0D diet; diet rat rat several several 823/3.3€-55 B23/4.5€40 Kociba et al.,
(pg/m?)-} [1.5E+5])f 1978; U.S. EPA,
[1.56+5]0.f 1984/Kociba et al.,
1978; U.S. EPA, 1984
1985a,b
1,1,1,2-Tetrachloro- 0-500 mg/kg/day in mouse mouse Tiver 1iver C/1.4E-6 C/7.4€-7 NTP, 1983; U.S. EPA,
ethane corn ol by gavage 5 [2.6E-2]3.b [2.6E-2)3 1990/NTP, 1983; U.S.
days/week for 103 £EPA, 1990
weeksD; 0-500
mg/kg/day in corn o1l
by gavage 5 days/week
for 103 weeks
1,1,2,2-Tetrachloro- gavage; gavage mouse mouse 1iver 1iver C/5.8E-5 €/5.8t-6 NCI, 1978; U.S. EPA,
ethane [2.0!-1]3-b {2.0£-1)3 1980, 1986/NCI,
1978; U.S. EPA,
1980, 1990
Tetrachloroethy- inhalation; gavage rat, mouse leukemia, 1iver B2/9.5€-7 B82/1.5¢-6 NTP, 1986; U.S. EPA
lene (perchloroe- mouse 1iver (3.3E-3] (5.1€-2)9 1986, 1988/NCI,
thylene) (also see Table A) 1977; U.S. EPA,
1985, 1988
p,a,a,a-Tetra- gavage study; mouse mouse lung lung 82 B2/5.7E-4 Fukada et al., 1979;
chlorotoluene gavage study (2.0E+1] U.S. EPA, 1987/
Fukada et al., 1979;
U.S. EPA, 1987
Tetrachlorvinphos NA; 560-day NA mouse NA Tiver C/ND C/6.9E-7 U.S. EPA, 1984/
{stirophos) dietary study (also see Table A) [2.4E-2] NCI, 1978; U.S. EPA,
1984
2,4-Toluenedamine NA; in the diet NA rat NA mammary gland B2/ND B2/9.1E-5 U.S. EPA, 1986/
for 103 weeks [3.2€+0] NCI, 1979;

U.S. EPA, 1986
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HEALIH EFFECTS ASSESSMENTS SUMMARY TABLF B: CARCINOGENICITY

Update: ne, 1990
EPA Group/Untt Risk
Exposure Specles Tumor Site {Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m3)-1 (ug/2)-!
[(mg/kg/day)-1]  [(mg/kg/day)-1)
0-Toluidine NA; S11-day NA rat NA skin fibroma B2/ND 82/6.9E-6 U.S. EPA, 1984/
dietary study [2.4E-1] Hecht et al.,
with HC1 salt 1982; U.S. EPA,
1984
p-Toluidine NA; 6-12 month NA mouse NA 1iver C/ND C/72.6E-5 U.S. EPA, 1984/
dietary study [1.9€-1) Welsburger et al.,
with the HC1 salt 1978; U.S. EPA, 1984
Toxaphene 135-day dietary mouse mouse 1iver 1iver 82/3.2E-4 82/3.2E-5 Litton Bionetics,
study; 735-day [l.lE+0]a-b [1.1E+0)2 Inc., 19178;
dietary study U.S. EPA,1990/
Litton Blonetics,
Inc.,1978; U.S. EPA,
1980, 1987, 1990
2,4,6-Trichloroaniline NA; diet, HC1 sailt NA mouse NA unspecified C/ND C/1.0E-6 U.S. EPA, 198Y/
tumors of the (3.4E-2) Weisburger et al.,
vascular system 1978; U.S. EPA, 1987
2,4,6-Trichloroaniline NA; diet NA mouse NA unspecified C/ND C/8.2E-1 U.S. EPA, 198Y/
hydrochlor de tumors of the [2.9€-2] Weisburger et al.,
vascular system 1978; U.S. EPA, 1987
1,1,2-Trichloroethane gavage; gavage mouse mouse 1iver 1iver C/1.6E-5 C/1.6E-6 NCI, 1978; U.S. EPA,
(also see Table A) [S.TE-Z]a-b (5.7£-2)3 1980, 1990/NCI,
1978; U.S. EPA,
1980, 1984, 1990
Trichloroethylene two inhalation mouse mouse lung Tiver B2/1.7E-6 82/3.1€-7 Maltoni et al.,
studies; two [1.7€-2)f4 (1.1€-2)f 4 1986; fukuda et.
gavage studies al., 198y
NCI, 1976; NTP,
1983; U.S. EPA,
1985, 1987, 1988
2.4,6-Trichlorophenol diet; diet mouse mouse Tiver 1iver B2/3.1E-6 82/3.1€-1 NCI, 1979; U.S.
[1.1€-2)2 [1.1£-2)2 EPA, 1980, 1990,
1987/NCI, 1979;
u.S. EPA, 1980,
1984, 1987, 1990
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HEALTH EFFECTS ASSESSMENTS S'™MARY TABLE B: CARCINOGENICITY
Update ne, 1990

EPA Group/Unit Risk

Exposure Species Tumor Site Slope Factor]) Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(vg/m?)-T (vg/e)-!

[ (mg/kg/day)-1) { (mg/kg/day)-1)

Trifluraltn NA; in the diet NA rat NA kidney, C/ND C/2.2e-7 U.S. EPA, 1990/
for 2 years (also see bladder and {1.7€£-3)3 Emmerson et al.,
Table A) thyroid 1960; 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/
study [3.7€-2) NCI, 1978;

U.S. EPA, 1985

Vinyl bromide
{see bromoethene)

Vinyl chloride 1-year inhalatton rat rat 1iver lung A/4.2E-5 A/6.5€-5 Maltont et al.,
study; 10-50 ppm [2.956-11%.f [2.3€+0)f 1980, 1981; U.S.
diet EPA, 1985b; ATSOR,

1988/Feron et al.,
1981; U.S. EPA,
1984, 198%5a

dverified, avallable on IRIS

bBased on route-to-route extrapolation

CThere s inadequate evidence for carcinogenicity of this compound by the oral route.
dincorporates an absorption factor of 0.4

€Based on occupational data for coke-oven workers

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

9Under review by CRAVE Workgroup

hvalues removed from IRIS pending further review; new verified values are pending input into IRIS.
'Based on metabolized dose

IB2 classification s for 2,3,7,8-T1COD alone. Mixtures consisting of phenoxy herbicides and/or chlorophenols with 2,3,7,8-TCOD as a contamipant are
classified as Bl carcinogens.

KA unit risk of 5E-5 (ug/l)“ has been proposed by the Risk Assessment Forum and this recommendation has been scheduled for SAB review.
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‘Slope fa: is for internal dose; ambient concentration was calculated by iming an absorptlon factor of 54%.

MThe slope factor, while sti111 available on IRIS, Vs being reconsidered by CRAVE Workgroup.

NThis value applies to the mixture of 2,4- and 2,6-dinitrotoluene isomers

O0Based on results with 4-chloro-2-methylaniline hydrochloride

PAn absorption factor of 30% 1s used to calculate the unit risk from the slope factor.

GBased on results with the alpha isomer

SAn absorption factor of 75% used to calculate the unit risk from the slope factor

tepa group verified and avallable on IRIS; quantitative estimates, derived more recently than IRIS evaluation, have not been verified.

Uror RCRA activities only, contact Sue Griffin of Office of Solid Waste (FTS 382-6392 or (202)382-6392) for RCRA-approved numeric assessment for this
compound

NA = Not applicable; ND = not determined
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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 were 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 Manual, 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
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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 pC1/nF due to
external exposure.

Slope factors and risk estimates are reported in Table C in units
of act1v1ty, both in the_customary units of picocuries (1 pCi =
10" curies (Ci) = 3. 7%10°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 pC1)
Users can calculate cancer risks using slope factors expressed in
either customary units or SI units with equivalent results,
prov1ded 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.
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pathway-specific unit risk = risk per unit concentration in

aig, 9rinking 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/nP (air) = slope factor (r}sk per pCi

inhaled) x 20 m"/day
x 25,550 days

risk per pCi/L (water) slope factor (risk per pCi
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", "W", 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 9850.4; 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.qg.,
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/m2 = 0.10 m (soil
depth) x 1.43x10° kg/m3 (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 ?Ci/mz) X 143 kg/m
x 10° (g/kg) x 70 years



External exposure factors do npot 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

(pCi/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 1x107°
pCi/m’ in air =

unit risk in (pci/m"‘)'1

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/r)”!

and 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°°
(ingestion exposure)

unit risk in (pci/g)!
(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/g)”’
(external exposure)



HEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIONUCLIDE CARCINOGENICITY (Expressed in picocuries (ﬂl).)

Slope Factor Pathuay-Specific Unit Risk

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

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

exposure or exposure for 70 years

1crP” 6™ Ground Orinking External Soil
Ltung Absorptfon Inhal’t fon lngesslon Surface f Alr f Water | Exposurﬁ lmestlon

Nuclide Cless  Factor (f;) (pCji) (pci)” (yr/(pCilnf))' (pClInf’)' (pCi/Ly (pCi/g) PC'/ﬂ
Ac-225 Y 1.0E-03 2.4E-09 1.7%E-11 9.4E-13 1.2e-03 8.7e-07 9.4E-06 4.6€-08
Ac-227 Y 1.0E-03 8.3E-08 3.5e-10 1.36-14 4.2€-02 1.8€-05 1.3e-07 9.5E-07
Ac-228 Y 1.0E-03 2.6E-11 5.1E-13 5.1E-11 1.3e-05 2.6E-08 5.1E-04 1.4E-09
Am-241 ] 1.0E-03 4.0E-08 3.1E-10 1.6E-12 2.1E-02 1.6€-05 1.6€-05 8.4E-07
Am-243 U] 1.0E-03 4.0E-08 3.0E-10 3.66-12 2.1E-02 1.5€-05 3.6E-05 8.1€-07
At-217 1] 9.5e-01 5.6E-17 4.5€-18 1.4E-14 2.9e-11 2.3e-13 1.4E-07 1.26-14
Ba-137m D 1.0E-01 6.0E-16 2.4E-15 3.4E-1% 3.0E-10 1.2E-10 3.4E-04 6.5E-12
Bi-210 ] 5.0E-02 8.1e-11 1.9€-12 0.0E+00 4.1E-05 9.7e-08 0.0E+00 5.1€-09
si-211 ] 5.0E-02 1.9€-13 1.2E-14 2.8E-12 9.7e-08 6.1E-10 2.8€-05 3.26-11
Bi-212 ] 5.0E-02 6.9€-12 3.6E-13 1.0E-11 3.5E-06 1.8€-08 1.0E-04 9.7E-10
Bi-213 L] $.0E-02 3.2e-13 2.3E-13 8.1E-12 1.6E-07 1.2E-08 8.1E-05 6.2E-10
Bi-214 ] 5.0E-02 2.2E-12 1.4€-13 8.0E-11 1.1€-06 T.2E-09 8.0E-04 3.8-10
c-14 9 9.5€-01 6.4E-15 9.1E-13 0.0E+00 3.2E-09 4.7e-08 0.0E+00 2.5E-09
Ce-144 Y 3.0E-04 3.4E-10 6.1E-12 1.26-12 1.7E-04 3.0E-07 1.2E-05 1.6€-08
Cm-243 U} 1.0E-03 3.1€-08 2.3E-10 8.2E-12 1.6E-02 1.2€-05 8.2€-05 6.2E-07
Cm-244 U] 1.0E-03 2.7e-08 2.0E-10 5.8E-14 1.4E-02 1.0E-05 5.9e-07 5.4E-07
Co-60 Y 3.0e-01 1.6E-10 1.5e-11 1.36-10 8.1E-05 7.8-07 1.36-03 4.1E-08




HEALTH EFFECTS ASSESSMENT SUMMARY TABLE C:

RADIOMUCLIDE CARCINOGENICITY

(Expressed in picocuries (ﬂ:i).)

Slope Factor

Age-averaged lifetime excess total
cancer risk per unit inteke or

Pathuay-Specific Unit Risk

Age-averaged lifetime excess total
cancer risk per unit daily intake

exposure or exposure for 70 years
1cRp” 6™ Ground Orinking External Soil
Lung Absorption Idml,ti on lmessl on Surface . Alr Water . Exposur1 Ingesti gn
Nuclide Class  Factor (f;) (pCi) (pCi) (yrl(pCl/lf))' (pﬂlﬂl’) (pCi/Ly (pci/g) (pCi/g)y
Cr-51 Y 1.0e-01 3.0e-13 4.2E-14 1.98-12 1.5€-07 2.1E-09 1.9€-05 1.1E-10
Cs-134 [ 9.5€-01 2.8e-11 4.2e-11 8.9¢-11 1.4E-05 2.1E-06 8.9£-04 1.1€-07
Cs-135 0 9.5€-01 2.7E-12 4.0E-12 0.0E+00 1.4E-06 2.1e-07 0.0E+00 1.1€-08
Cs-137 0 9.56-01 1.9e-11 2.8E-11 0.0E+00 9.6E-06 1.4E-06 0.0E+00 7.6E-08
Eu-152 U] 1.0€-02 1.2E-08 2.1E-12 6.3e-11 6.1€-03 1.1€-07 6.3E-04 5.7E-09
Eu-154 ] 1.0E-02 1.4E-10 3.0E-12 6.8E-11 7.26-05 1.5€e-07 6.8E-04 8.1E-09
Fe-59 v 1.0E-01 9.8€-12 2.8E-12 6.26-11 4.9e-06 1.4€-07 6.3E-04 T.6E-09
Fr-221 0 9.5e-01 9.26-13 5.9e-14 1.9€-12 4.TE-07 3.0€-09 1.9€-05 1.6€-10
H-3 9 9.5€-01 T.8E-14 5.5E-14 0.0E+00 4.0E-08 2.8E-09 0.0E+00 1.56-10
1-125 D 9.56-01 1.7e-11 2.6E-11 1.7€-12 8.7e-06 1.36-06 1.7e-05 7.0E-08
1-129 D 9.56-01 1.26-10 1.9-10 1.5€-12 6.1E-05 9.6E-06 1.5E-05 5.1€-07
1-13% 0 9.56-01 2.4E-11 3.6eE-11 2.9E-11 1.2€-05 1.8€-06 2.9E-04 9.7e-08
1-133 0 9.56-01 1.26-11 2.1E-11 3.5e-11 6.1€-06 1.1€-06 3.56-04 S.7e-08
K-40 D 9.5€-01 7T.6E-12 1.1E-11 7.8-12 4.0E-06 S.7e-07 7.8€-05 3.0E-08
Mn-54 U] 1.0€-01 5.3e-12 1.1€-12 4.7E-11 2.6E-06 S.7e-08 4.86-04 3.0E-09
Mo-99 Y 8.0E-01 2.6E-12 1.7e-12 9.0E-12 1.3e-06 8.7e-08 8.9€-05 4.6E-09




WEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIOMUCLIDE CARCINOGENICITY (Expressed in picocuries (pCi )

Slope Factor Pathuay-Specific Unit Risk

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

cancer risk per unit intake or cancer risk per unit deily intake

exposure or exposure for 70 years

1cRp” 61™ Ground Drinking External Soil
Lung Absorption Inhalation Ingestion Surface Alr Water Exposure Ingestion

Nuclide Class  Factor (f;) ey peiy’ Cyr/(pci/nfy?! (pci/n'y’ peisny’ (pcizg)” (pci/g)’
Nb-94 Y 1.0€-02 2.1E-10 2.1e-12 8.9E-11 1.1€-04 1.1€-07 8.9€-04 5.7E-09
Ni-59 U] 5.0E-02 6.9€-13 8.7e-14 3.4E-14 3.5€-07 4.4E-09 3.4E-07 2.3e-10
Ni-63 L] 5.0E-02 1.7e-12 2.3e-13 0.0E+00 8.7-07 . 1.26-08 0.0E+00 6.2E-10
ni-65 L] 5.0E-02 1.9e-13 2.6E-13 2.8E-11 9.7e-08 1.36-08 2.8E-04 7.0E-10
Np-237 ] 1.0E-03 3.6E-08 2.7e-10 1.86-12 1.8€-02 1.4€-05 1.86-05 7.3e-07
Np-239 U] 1.0€-03 1.5€-12 9.3e-13 1.1€-11 7.7-07 4.8E-08 1.1€-04 2.5e-09
p-32 D 8.0E-01 3.0E-12 3.5e-12 0.0E+00 1.5€-06 1.8€-07 0.0E+00 9.5€-09
Pa-231 Y 1.0£-03 4.0E-08 1.9e-10 2.0E-12 2.0€-02 9.7E-06 2.0E-05 5.1€-07
Pa-233 Y §.0e-03 8.7€-12 1.0E-12 1.3e-11 4.4E-06 S.1E-08 1.36-04 2.7e-09
Pa-234 Y 1.0E-03 5.4E-13 6.8E-13 1.1€-10 2.8E-07 3.5€-08 1.1€-03 1.86-09
Pa-234m Y 1.0E-03 1.6E-15 5.8e-15 6.4E-13 8.26-10 3.0e-10 6.4E-06 1.6E-11
Pb-209 0 2.0E-01 7.0E-14 8.5€-14 0.0E+00 3.6E-08 4.3-09 0.0E+00 2.3E-10
Pb-210 0 2.0E-01 1.7e-09 6.5E-10 1.86-13 8.7e-04 3.4E-05 1.8£-06 1.8€-06
Pb-211 D 2.0E-01 2.96-12 1.8e-13 2.9E-12 1.5€-06 9.26-09 2.9€-05 4.9e-10
Pb-212 [/ 2.0-01 4.Te-11 7.2E-12 9.2€-12 2.4E-05 3.7e-07 9.2€-05 1.9£-08
Pb-214 [ 2.0€-01 2.9E-12 1.86-13 1.5e-11 1.56-06 9.2€-09 1.5£-04 4.9€-10
Po-210 L] 1.0E-01 2.7e-09 2.6E-10 4.BE-16 1.4E-06 1.3e-05 4.8e-09 7.0E-07
Po-212 o 1.0E-01 6.1€-22 2.2€-23 0.0E+00 3.1E-16 1.1€-18 0.0E+00 5.9£-20
Po-213 U] 1.0e-01 8.0e-21 3.26-22 1.7e-15 4.1E-15 1.6E-17 1.7€-08 8.6E-19
Po-214 L] 1.0E-01 2.8E-19 1.0E-20 4.7E-15 1.4€-13 5.1€-16 4.7e-08 2.7e-17
Po-215 L] 1.0E-01 5.76-18 2.8E-19 8.7e-15 2.9E-12 1.4E-14 8.7e-08 7.6E-16

c-10



HEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIONUCLIDE CARCINOGENICITY

(Expressed in picocuries (pCl).)

Slope Factor

Age-averaged lifetime excess total
cancer risk per unit intake or

Pathway-Specific Unit Risk

Age-averaged lifetime excess total
cancer risk per unit daily intake

exposure or exposure for 70 years

tcrp”” 6™ Ground Orinking External Sofl

Lung Absorption Inhalation Ingestion Surface Alr Water Exposure Ingestion
Nucl ide Class  Fector (f;) wpeiy! weiy! Cyr/peisaf)y’! tpeisaty! peisny! peizgy’! (pcizgy!
Pu-238 Y 1.0E-03 4.26-08 2.8-10 6.1€-14 2.1€-02 1.4€-05 5.9€-07 7.6E-07
Pu-239 Y 1.0E-04 4.1€-08 3.1E-11 2.6E-14 2.6E-02 1.6€-06 2.6E-07 8.4E-08
Pu-240 Y 1.0E-04 4.1E-08 3.1E-11 5.9E-14 2.1€-02 1.6E-06 S.9e-07 8.4E-08
Pu-241 Y 1.0E-03 2.9-10 4.86-12 0.0E+00 1.5E-04 2.5e-07 0.0E+00 1.3-08
Pu-242 Y 1.0E-04 3.9-08 3.0E-11 4.9E-14 2.1E-02 1.5€-06 4.8€-07 8.1E-08
Ra-223 ] 2.0E-01 3.1e-09 8.0E-11 8.4€-12 1.6€-03 4.1€-06 B.4E-05 2.2€-07
Ra-224 ] 2.0E-01 1.2€-09 4.8E-11 6.2E-13 6.1E-04 2.5€-06 6.2E-06 1.3e-07
Ra-225 U] 2.0E-01 1.6€-09 6.6E-11 8.0E-13 8.2E-04 3.4E-06 8.0E-06 1.8¢-07
Ra-226 ] 2.0E-01 3.0E-09 1.2e-10 4.2E-13 1.5-03 6.1E-06 4.1E-06 3.2e-07
Ra-228 ] 2.0E-01 6.56-10 1.0E-10 5.4E-20 3.4E-04 S.1E-06 5.6E-13 2.7e-07
Rn-219 g - 4.6E-14 .- 3.5€-12 2.4E-08 -- 3.5€-05 -
Rn-220 g .- 1.2€-13 -- 3.0E-14 6.1€-08 -- 3.0E-07 --
Rn-222 9 .- 7.26-13 -- 2.2E-14 3.7€-07 -~ 2.2e-07 .-
Ru-106 Y 5.0E-02 4,4E-10 9.66-12 0.0E+00 2.3E-04 4.9-07 0.0E+00 2.6E-08
s-35 D 8.0E-01 1.9€-13 2.2E-13 0.0E+00 9.6£-08 1.1E-08 0.0E+00 5.9€-10
Sr-89 D 3.0€-01 2.9€-12 3.0E-12 7.86-15 1.5€-06 1.5€-07 7.8E-08 8.1E-09
sSr-90 D 3.0E-01 5.6E-11 3.36-11 0.0E+00 2.8E-05 1.7€-06 0.0E+00 8.96-08
Te-99 U] 8.0E-01 8.3e-12 1.36-12 3.4E-17 4.2€-06 6.6E-08 3.4E-10 3.5€-09
Tc-99m U 8.0E-01 2.TE-14 S.1E-14 8.1E-12 1.4E-08 2.6E-09 8.2E-05 1.4E-10
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HEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIONUCLIDE CARCINOGENICITY (Expressed in picocuries (ﬁ:l).)

Slope Factor Pathway-Specific Unit Risk

Age-averaged l{ifetime excess totst Age-averaged lifetime excess total

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

exposure or exposure for 70 years

(- LI Ground orinking External sofl
Lung Absorption Inhalation Ingest‘ fon Surface Air Vater Exposur’ Ingestion

Nucl ide Class  Factor (f;) ¢pct)”? (pCi)" Cyr/7¢pcizafyy! pcizaty? peizLy”! (pCi/g)’ peizgy!
Th-227 Y 2.0E-04 4.9€-09 4.8E-12 6.6E-12 2.5E-03 2.5-07 6.6E-06 1.36-08
Th-228 Y 2.0E-04 7.7€-08 1.5€-1 1.6E-13 3.9€-02 7.7€-07 1.6€-06 4.1E-08
Th-229 Y 2.0E-04 7.7e-08 3.9E-11 5.86-12 3.96-02 2.0E-06 5.8€-05 1.1€-07
Th-230 Y 2.0E-04 3.1E-08 2.4E-11 5.96-14 1.6€-02 1.2€-06 5.9€-07 6.5€-08
Th-231 Y 2.0E-04 4.9e-13 4.0E-13 1.1E-12 2.56-07 2.0E-08 1.1€-05 1.1€-09
Th-232 Y 2.0E-04 3.1€-08 2.26-11 4.6E-14 1.66-02 1.1€-06 4.56-07 5.9e-08
Th-234 Y 2.0E-04 3.2-11 4.0E-12 S.6E-13 1.6E-05 2.0E-07 S.6E-06 1.1€-08
TL-207 4] 9.5€-01 4.5E-15 1.3e-14 1.26-13 2.3E-09 6.6€-10 1.26-06 3.5€-11
TL-208 D 9.5€-01 5.1E-15 1.8€-14 1.7e-10 2.6E-09 9.26-10 1.7e-03 4.9e-11
Ti1-209 [\ 9.5€-01 4.3e-15 1.4E-14 1.1E-10 2.2e-09 7.2E-10 1.1€-03 3.8e-11
y-233 Y 2.0E-01 2.7e-08 1.4€-10 3.26-14 1.4€-02 7.2E-06 3.2€-07 3.8E-07
u-234 Y 2.0E-01 2.TE-08 1.4E-10 S.7E-14 1.4€-02 7.2E-06 5.6E-07 3.8e-07
u-235 Y 2.0E-01 2.5€-08 1.3E-10 9.6E-12 1.36-02 6.6E-06 9.7e-05 3.5e-07
U-238 Y 2.0E-01 2.4E-08 1.3E-10 4.6E-14 1.2€-02 6.6E-06 4.5€-07 3.5€-07
Y-90 Y 1.0E-04 5.5€-12 3.26-12 0.0E+00 2.8e-06 1.6E-07 0.0E+00 8.6€-09

A picocurie is a unit of activity equal to 3.7E-02 nuclear transformations per second: 1 pCi = 1.0E-12 curies (Ci) = 3.7€-02 becquerels (Bq).
Lung clearance classifications recommended by the International Commission on Radiological Protection (ICRP); “D" (days), "W" (weeks), "Y" (years), "g" (gas).
Gastrointestinal (GI) absorption factors, i.e, fractional uptake of a radionuclide from the gut into blood.
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HEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIONUCLIDE CARCINOGENICITY (Expressed in Becquerels (qu)

Slope Factor Pathuay-Specific Unit Risk

Age-averaged lifetime excess total
cancer risk per unit daily intake

Age-averaged lifetime excess total
cancer risk per unit intake or

exposure or exposure for 70 years
1cRP™ 6™ Ground Drinking External Sofl
Lung Absorption Inhalation Ingestion Surface Air Water p Exposure Ingestion
Nucl ide Class  Factor (f;) (8q)" g’ (yr/(Ba/ayy’ (8q/nr'y”! (B/L)’ /)’ (8q/p)"
Ac-225 Y 1.0E-03 6.5€-08 4.6E-10 2.5E-11 3.3e-02 2.3E-05 2.5E-04 1.26-06
Ac-227 Y 1.0€-03 2.2E-06 9.56-09 3.5e-13 1.1€+00 4.9€-04 3.5€-06 2.6E-05
Ac-228 Y 1.0£-03 7.0E-10 1.4E-11 1.4E-09 3.6E-04 7.0e-07 1.4€-02 3.7e-08
Am-241 '] 1.0e-03 1.1€-06 8.4E-09 4.3e-11 5.6E-01 4.3E-04 §.3E-04 2.3-05
Am-243 ] 1.0E-03 1.1E-06 8.1E-09 9.7E-11 5.6E-01 &.1E-04 9.7E-04 2.2€-05
At-217 D 9.5€-01 1.5€-15 1.2€-16 3.86-13 7.7€-10 6.2E-12 3.8E-06 3.3e-13
Ba-137m 1] 1.0E-01 1.6E-14 6.5€-14 9.26-10 8.2E-09 3.3e-09 9.26-03 1.8¢-10
8i-210 ] 5.0E-02 2.2E-09 S.1e-11 0.0E+00 1.1€-03 2.6E-06 0.0E+00 1.4E-07
Bi-211 ] 5.0E-02 S.1E-12 3.26-13 7.6E-11 2.6E-06 1.6€-08 7.6E-04 8.6E-10
Bi-212 '] 5.0E-02 1.9e-10 9.7e-12 2.7e-10 9.5€-05 4.9e-07 2.7e-03 2.6€-08
Bi-213 ] 5.0E-02 8.6E-12 6.2E-12 2.2E-10 4.3E-06 3.26-07 2.2e-03 1.TE-08
Bi-214 v 5.0E-02 5.9€-11 3.86-12 2.2E-09 3.3e-05 1.9€-07 2.2E-02 1.0E-08
c-14 g 9.5€-01 1.7€-13 2.5€e-11 0.0€+00 8.7e-08 1.3e-06 0.0E+00 6.8E-08
Ce-144 3.0e-04 9.2E-09 1.66-10 3.26-11 4.7e-03 8.26-06 3.26-04 4.3e-07
Cm-243 U] 1.0E-03 8.4E-07 6.2E-09 2.2E-10 4.3e-01 3.2E-04 2.2E-03 1.7e-05
Cm-244 '] 1.0E-03 7.3E-07 S.4E-09 1.6E-12 3.7e-01 2.8E-04 1.6€-05 1.5€-05
Co-60 Y 3.0e-01 4.3€-09 4.1€-10 3.5E-09 2.26-03 2.1E-05 3.5€-02 1.1€-06
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WEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIONUCLIDE CARCINOGENICITY  (Expressed in Becquerels (qu)

Slope Fector Pathway-Specific Unit Risk

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

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

exposure or exposure for 70 years

1cRP” 6™ Ground prinking External Soil
Lung Absorption Inhalation Ingestion Surface Air p Vater Exposure Ingestion

Nucl ide Class  Factor (f;) @’ (8q)" tyr/8anfyy! (Bg/nfy" 8a/Ly! (8a/9)” (8a/9)”
Cr-51 Y 1.0E-01 B.1E-12 1.1E-12 S.1E-11 4.1E-06 5.6€-08 5.1E-04 3.0e-09
Cs-134 D 9.5€-01 7.6E-10 1.1E-09 2.4E-09 3.9e-04 5.6€E-05 2.4E-02 3.0e-06
Cs-135 [/} 9.5€-01 7.36-11 1.1€-10 0.0E+00 3.Te-05 5.6E-06 0.0E+00 3.0e-07
Cs-137 D 9.5¢-01 5.1E-10 7.6E-10 0.0E+00 2.6E-04 3.9€-05 0.0E+00 2.1E-06
Eu-152 ] 1.0E-02 3.2E-07 5.7E-11 1.7€-09 1.7e-01 2.9€-06 1.7e-02 1.5€-07
Eu-154 o 1.0E-02 3.8E-09 8.1e-11 1.8€-09 1.9£-03 4.1E-06 1.8€-02 2.2E-07
Fe-59 Y] 1.0€-01 2.6E-10 7.6E-11 1.7E-09 1.36-04 3.9e-06 1.7€-02 2.1E-07
fFr-221 D 9.5€-01 2.56-11 1.6E-12 S.1E-11 1.3e-05 8.1E-08 S.1E-04 4.3E-09
K-3 9 9.5€-01 2.1€-12 1.56-12 0.0E+00 1.1€-06 7.7e-08 0.0E+00 4.1E-09
1-125 0 9.5€-01 4 ,6E-10 7.0e-10 4.6E-11 2.3E-04 3.6E-05 4.6E-04 1.9€-06
1-129 D 9.5€-01 3.26-09 5.1E-09 4.1E-11 1.6E-03 2.6E-04 4.1E-04 1.4€-05
1-131 D 9.5€-01 6.5€-10 9.7E-10 7.8e-10 3.3e-04 5.0E-05 7.8E-03 2.6E-06
1-133 [\ 9.5€-01 3.2e-10 5.7E-10 9.56-10 1.7e-04 2.9€-05 9.5€-03 1.5€-06
K-40 D 9.5e-01 2.1E-10 3.0e-10 2.1E-10 1.1E-04 1.5€-05 2.1E-03 8.1€-07
Mn-54 L] 1.0€-01 1.4E-10 3.0e-11 1.3E-09 7.2e-05 1.5€-06 1.3E-02 8.1E-08
Mo-99 Y 8.0E-01 7.0-11 4.6E-11 2.4E-10 3.6E-05 2.4E-06 2.4E-03 1.26-07
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WEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIONUCLIDE CARCINOGENICITY (Expressed in Becquerels (Ilq).)

Slope Fector Pathuay-Specific Unit Risk

Age-averaged lifetime excess total

cancer risk per unit intake or cancer risk per unit dafly inteke

Age-averaged |ifetime excess total

exposure or exposure for 70 years
1cRP™ 6™ Ground Drinking External Sofl
Lung Absorption Inhalation Ingestion Surface Afr Vater Exposure Ingestion
Nucl fde Cless  Factor (f;) 8 g’ (yr/(Ba/fyy’ (sqynty! (saq/Ly! 8a/g)" (/g
Nb-94 Y 1.0E-02 5.7e-09 5.7e-11 2.4E-09 2.96-03 2.96-06 2.4E-02 1.5e-07
Ni-59 ] 5.0E-02 1.9€-11 2.4E-12 9.2E-13 9.5€-06 1.26-07 9.2E-06 6.4E-09
Ni-63 ] 5.0E-02 4.6E-11 6.26-12 0.0E+00 2.36-05 3.26-07 0.0E+00 1.7e-08
Ni-65 U] 5.0E-02 5.1E-12 7.0E-12 7.6E-10 2.6E-06 3.6-07 7.6€-03 1.9€-08
Np-237 ] 1.0E-03 9.7e-07 7.36-09 4.9e-11 5.0E-01 3.7E-04 4.9€-04 2.0E-05
Np-239 ] 1.0E-03 6. 1E-14 2.56-11 3.06-10 2.1E-05 1.3€-06 3.06-03 6.8¢-08
P-32 0 8.0E-01 8.1E-11 9.5E-11 0.0E+00 4.1E-05 4.96-06 0.0E+00 2.6E-07
Pa-231 \ 1.0e-03 1.1€-06 S.1E-09 5.4E-11 5.5€-01 2.6E-04 S.4E-04 1.4E-05
Pa-233 Y 1.0e-03 2.4E-10 2.7e-11 3.56-10 1.2€-04 1.4E-06 3.5€-03 7.36-08
Pa-234 Y 1.0e-03 1.5e-11 1.8E-11 3.0E-09 7.56-06 9.4E-07 3.0E-02 5.0E-08
Pa-234m Y 1.0E-03 4.3e-14 1.6E-13 1.7e-11 2.26-08 8.0E-09 1.7E-04 4.26-10
Pb-209 0 2.0E-01 1.9€-12 2.36-12 0.0E+00 9.7€-07 1.26-07 0.0E+00 6.2E-09
Pb-210 0 2.0E-01 4.6E-08 1.86-08 4.9€-12 2.4E-02 9.26-04 4.9€-05 4.9€-05
Pb-211 0 2.0E-01 7.8E-11 4.9e-12 7.8E-11 4.0E-05 2.5e-07 7.86-04 1.3-08
Pb-212 D 2.0E-01 1.3e-09 1.9e-10 2.5€-10 6.5E-04 9.9€-06 2.5-03 5.3E-07
Pb-214 D 2.0E-01 7.8e-11 4.9E-12 4.2e-10 4.0E-05 2.5€-07 4.2€-03 1.3e-08
Po-210 U] 1.0€-01 7.3e-11 7.0E-09 1.3-14 3.7e-05 3.6E-04 1.3e-07 1.9€-05
Po-212 W 1.0€-01 1.6€-20 5.9€-22 0.0E+00 8.4E-15 3.0e-17 0.0€E+00 1.6E-18
Po-213 L 1.0E-01 2.26-19 8.6E-21 4.6E-14 1.1E-13 4.4E-16 4.6E-07 2.3e-17
Po-214 ] 1.0€-01 7.6E-18 2.TE-19 1.3e-13 3.96-12 1.4E-14 1.3€-06 7.3E-16
Po-215 L 1.0e-01 1.5€-16 7.6E-18 2.4E-13 7.9e-11 3.96-13 2.4E-06 2.0E-14




HEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIONUCLIDE CARCINOGEMICITY (Expressed in Becquerels (Bq).)

Slope Factor Pathuay-Specific Unit Risk

Age-averaged |ifetime excess total Age-averaged lifetime excess total

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

exposure or exposure for 70 years

1cre”’ 6™ Ground orinking External Sofl
Lung Absorption Inhalation lngegtlon Surface Air ) Vater Exposure Ingestion

Nucl ide Cless  Factor (f;) (8q)” (8Q)" (yr/(Bq/nf)y! (Bq/n’y (Ba/L)”! (8a/9)" (a/)"
Pu-238 Y 1.0E-03 1.1€-06 7.6E-09 1.6E-12 5.6E-01 3.9e-04 1.6€-05 2.1E-05
Pu-239 Y 1.0E-04 1.1€E-06 8.4E-10 7.0E-13 5.6E-01 4.3e-05 7.0E-06 2.3E-06
Pu-240 Y 1.0E-04 1.1E-06 8.4E-10 1.66-12 5.6E-01 4.3e-05 1.6E-05 2.3E-06
Pu-241 Y 1.0E-03 7.86-09 1.36-10 0.0E+00 4.0E-03 6.6E-06 0.0E+00 3.5€-07
Pu-242 Y 1.0E-04 1.1€-06 8.1E-10 1.36-12 5.6E-01 4.1E-05 1.3e-05 2.26-06
Re-223 L} 2.0E-01 8.4E-08 2.2E-09 2.3E-10 4.3E-02 1.1E-04 2.3€-03 5.8E-06
Ra-224 ] 2.0E-01 3.26-08 1.36-09 1.7€-11 1.7€-02 6.6E-05 1.7E-04 3.5e-06
Ra-225 ] 2.0E-01 4.3E-08 1.8€-09 2.2E-11 2.2E-02 9.1E-05 2.26-04 4.8€-06
Ra-226 U] 2.0E-01 8.1€-08 3.2E-09 1.1E-11 4.1€-02 1.6E-04 1.1€-04 8.6E-06
Ra-228 U] 2.0E-01 1.86-08 2.TE-09 1.5E-18 9.2E-03 1.4E-04 1.5e-11 7.36-06
Rn-219 9 .- 1.26-12 .- 9.5e-11 6.4E-07 -- 9.5€-04 -
Rn-220 ] .- 3.26-12 .- 8.1E-13 1.7€-06 - 8.1E-06 -
Rn-222 g .- 1.9e-11 .- 5.9-13 9.9E-06 - 6.0E-06 .-
Ru-106 Y 5.0E-02 1.2e-08 2.6E-10 0.0E+00 6.1E-03 1.3e-05 0.0E+00 7.0E-07
$-35 0 8.0E-01 5.1€-12 5.9-12 0.0E+00 2.6E-06 3.06-07 0.0E+00 1.6E-08
Sr-89 ] 3.0E-01 7.86-11 8.1E-11 2.1E-13 4.0E-05 4.1€-06 2.1E-06 2.2E-07
Sr-90 )] 3.0e-01 1.5€-09 8.9€-10 0.0E+00 7.7e-04 4.5€-05 0.0E+00 2.4E-06
Tc-99 ] 8.0€-01 2.2E-10 3.5E-11 9.2E-16 1.1E-04 1.8E-06 9.2E-09 9.5E-08
Tc-99m L] 8.0E-01 7.3E-13 1.4E-12 2.2E-10 3.7€-07 7.26-08 2.2E-03 3.8E-09
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HEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIONUCLIDE CARCINOGEMICITY (Expressed in Becquerels (!q).)

Slope Factor Pathuay-Specific Unit Risk

Age-averaged Lifetime excess total Age-averaged lifetime excess total

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

exposure or exposure for 70 years

ieRr” 6™ Ground prinking External soft
Lung Absorption lr\hal‘atlon Ingestion Surface Air Water Exposure Ingestion

Nuclide Class  Factor (f;) (Bq)’ 8" (yr/(8q/f)y’ (8qy/n’y”! (8a/Ly" (8/g)” (8/9)”
Th-227 Y 2.0E-04 1.3e-07 1.3e-10 1.86-10 6.86-02 6.6E-06 1.8¢-03 3.5e-07
Th-228 Y 2.0E-04 2.1E-06 4.1E-10 4.3E-12 1.1E+00 2.1E-05 4.3E-05 1.1€-06
Th-229 Y 2.0E-04 2.1E-06 1.1€-09 1.6€-10 1.1€+00 S.4E-05 1.6€-03 2.8E-06
Th-230 Y 2.0E-04 8.4€-07 6.5E-10 1.6E-12 4.36-01 3.3e-05 1.6€E-05 1.8€-06
Th-231 Y 2.0E-04 1.3E-11 1.1E-11 3.0E-11 6.8E-06 5.5€-07 3.0E-04 2.9€-08
Th-232 Y 2.0E-04 8.4E-07 $.9e-10 1.26-12 4.3E-01 3.0€-05 1.2€-05 1.6E-06
Th-234 Y 2.0E-04 8.6E-10 1.1E-10 1.5e-11 4.4E-04 5.5E-06 1.5€-04 2.9€-07
TL-207 0 9.5€-01 1.2e-13 3.5e-13 3.26-12 6.26-08 1.8€-08 3.2e-05 9.5€-10
TL-208 D 9.5€-01 1.4€E-13 4.9E-13 4.6E-09 7.0£-08 2.5€-08 4.6E-02 1.36-09
TL-209 '] 9.5€-01 1.2€-13 3.86-13 3.0E-09 5.9€-08 1.9€-08 3.0E-02 1.0£-09
u-233 Y 2.0-01 7.3e-07 3.8-09 8.6E-13 3.7-01 1.9€-04 8.7E-06 1.0E-05
u-234 Y 2.0E-01 7.3e-07 3.8£-09 1.56-12 3.7E-00 1.9€-04 1.5€-05 1.06-05
U-235 Y 2.0E-01 6.8E-07 3.5€-09 2.6E-10 3.56-01 1.8€-04 2.6E-03 9.5€-06
u-238 Y 2.0E-01 6.5€-07 3.5€-09 1.26-12 3.3e-00 1.8€-04 1.2€-05 9.5E-06
Y-90 Y 1.0E-04 1.5€-10 8.6E-11 0.0E+00 7.6E-05 4.4E-06 0.0E+00 2.3e-07

A Becquerel is a unit of activity equal to one nuclear transformation per second: 1 Bq = 2.7E-11 curies (Ci) = 27.027 picocuries (pCi).
tung clearance classifications recommended by the International Commission on Rediological Protection (ICRP); "D" (days), "W" (weeks), "Y" (years), “g" (ges).
Gastrointestinal (GI) absorption factors, i.e., fractional uptake of a radionuclide from the gut into blood.
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inhalation of o-xylene on the liver. End. Environ. Xenobiotics, Proc. Int.
Conf. p. 293-300.

U.S. EPA. 1986. Health and Environmental Effects Profile for Xylenes (o-,
m-, p-). Prepared by the Office of Health and Environmental Assessment,
Environmental Criteria and Assessment Office, Cincinnati, OH for the Office
of Solid Waste and Emergency Response, Washington, DC.

U.S. EPA. 1989. Updated Health Effects Assessment For Xylenes. Prepared
by the Office of Health and Environmental Assessment, Environmental Criteria
and Assessment Office, Cincinnati, OH for the Office of Emergency and
Remedial Response, Washington, DC.

o-Xylene

NTP (National Toxicology Program). 1986. NTP Technical Report on the
Toxicology and Carcinogenesis of Xylenes (mixed) (60.2% m-xylene, 13.6%
p-xylene, 17.0% ethylbenzene and 9.1% o-xylene) (CAS No. 1330-20-7) in
F344/N rats and B6C3F1 mice (gavage studies). U.S. DHHS, PHS, NIH, NIP,
Research Triangle Park, NC. NTP TR 327, NIH Publ. No. 86-2583.

Tatrai, E., G. Ungvary, I.R. Cseh, et al. 1981. The effects of long-term

inhalation of o-xylene on the liver. End. Environ. Xenobiotics, Proc. Int.
Conf. p. 293-300.
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Ungvary, G., E. Tatrail, A. Hudak, et al. 1980. The embryotoxic effects of
0-, m- and p-xylene. Toxicology. 18(1): 61-74.

U.S. EPA. 1986. Health and Environmental Effects Profile for Xylenes (o-,
m-, p-). Prepared by the Office of Health and Environmental Assessment,
Environmental Criteria and Assessment Office, Cincinnatl, OH for the Office
of Solid Waste and Emergency Response, Washington, DC.

U.S. EPA. 1989. Updated Health Effects Assessment for Xylenes. Prepared
by the Office of Health and Environmental Assessment, Environmental Criteria
and Assessment Office, Cincinnati, OH for the Office of Emergency and
Remedlal Response, Washington, DC.

p-Xylene
Hake, C.L., R.D. Steward, A. Wu et al. 1981. Development of a biologic

standard for the 1industrial worker by breath analysis. NIOSH-MCOW-ENUM-
XY-77-3. NTIS PB82-152844.

U.S. EPA. 1987. Updated Health Effects Assessment for Xylenes. Prepared
by the O0ffice of Health and Environmental Assessment, Environmental Criteria
and Assessment Office, Cincinnati, OH for the Office of Emergency and
Remedlal Response, Washington, DC.

Xylenes, mixed

Carpenter, C.P., E.R. Kinhead, D.L. Geary, et al. 1975. Petroleum hydro-
carbon toxicity studies. V. Animal and human response to vapors of mixed
xylenes. Toxicol. Appl. Pharmacol. 33(3): 543-558.

Litton Bionetics. 1978. Teratology study in rats: Xylene. Final Report to
American Petroleum Institute, Washington, DC. LBI Project No. 20698-5.
FYI-AX-0183-0231.

Hake, C.L., R.D. Steward, A. Wu et al. 1981. Development of a biologic
standard for the 1industrial worker by breath analysis. NIOSH-MCOW-ENUM-
XY-77-3. NTIS PB82-152844.

NTP (National Toxicology Program). 1986. NTP Technical Report on the
Toxicology and Carcinogenesis of Xylenes (Mixed) (60.2% m-Xylene, 13.6%
p-Xylene, 17.0% Ethylbenzene and 9.1% o-Xylene) (CAS No. 133-20-7) in F344/N
Rats and B6C3F1 Mice (Gavage Studies). NTP TR 327, NIH Publ. No. 86-2583.

U.S. EPA. 1989. Updated Health Effects Assessment for Xylenes. Prepared
by the Office of Health and Environmental Assessment, Environmental Criteria
and Assessment Office, Cincinnati, OH for the Office of Emergency and
Remedial Response, Washington, DC.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnaty, OH.

Zinc

Pories, W.J., J.H. Henzel, C.G. Rob and W.H. Strain. 1967. Acceleration of
wound healing in man with zinc sulfate given by mouth. Lancet. 1: 121-124.
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Prasad, A.S., E.B. Schoomaker, J. Ortega et al. 1975. Zinc deficiency in
sickle cell disease. Clin. Chem. 21: 582-587.

U.S. EPA. 1984. Health Effects Assessment for Zinc. Prepared by the
0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH for the Office of Emergency and Remedial
Response, Washington, DC.

Zinc_cyanide
Howard, J.W. and R.F. Hanzal. 1955. Chronic toxicity for rats of food
treated with hydrogen cyanide. Agric. Food Chem. 3: 325-329.

Philbrick, D.J., J.B. Hopkins, D.C. H111, J.C. Alexander and R.G. Thomson.
1979. Effects of prolonged cyanide and thiocyanate feeding in rats. J.
Toxicol. Environ. Health. 5: 579-592.

U.S. EPA. 1990. Integrated Ri1sk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment 0ffice, Cincinnati, OH.

Zinc phosphide

Bal, K.M., M.K. Krishnakumaril, J.P. Ramesh, T. Shivanandappa and S.K.
Majunder. 1980. Short-term toxicity study of zinc phosphide in aibino
rats. Indian J. Exptl. Blol. 18: 854-857.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Zineb

Blackwel1-Smith, R.J., Jr. J.K. Finnegan, P.S. Larson, et al. 1953.
Toxicologic studies on zinc and disodiumethylenebisdithiocarbamates. J.
Pharmacol. Exp. Ther. 109: 159-166.

U.S. EPA. 1984. Health and Environmental Effects Profile for Zineb.
Prepared by the O0ffice of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnatl, OH for the Office of Solid
Waste, Washington, DC.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.

Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.
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HEA SUMMARY TABLE B: CARCINOGENS

Acephate
Chevron Chemical Company. 1982. MRID No. 00105197

U.S. EPA, 1984, Health and Environmental Effects Profile for Acephate.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH for the Office of Solid
Waste, Washington, DC.

VU.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnatl, OH.

Acrolein

U.S. EPA. 1987. Health Effects Assessment for Acrolein. Prepared by the
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH for the Office of Emergency and Remedial
Response, Washington, DC.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnatt, OH.

Acrylamide
Johnson, K., S. Gorzinskil, K.M. Bodner, et al. 1986. Chronic toxicity and

oncogenicity study on acrylamide 1incorporated in the drinking water of
Fisher 344 rats. Dow Chemical, U.S.A., Midland, MI.

U.S. EPA. 1985. Health and Environmental Effects Profile for Acrylamide.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH for the Office of Solid Waste
and Emergency Response, Washington, DC.

U.s. EPA. 1990. Integrated Risk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnatl, OH.

Acrylonitrile

Bio/dynamics, Inc. 1980a. A 24-month oral toxicity/carcinogenicity study
of acrylonitrile administered to Spartan rats 1n the drinking water. Final
Report. Vol. 1 and 2. Prepared by Bio/dynamics, Inc., Division of Biology
and Safety Evaluation, Etast Millstone, NJ, under Project No. 77-1745 for
Monsanto Company, St. Louis, MO. (Cited in U.S. EPA, 1983a)

Bio/dynamics, Inc. 1980b. A 24-month oral toxicity/carcinogenicity study
of acrylonitrile administered in drinking water to Fischer 344 rats. Final
Report. Vol. 1-4. Prepared by Blo/dynamics, Inc., Division of Biology and
Safety Evaluation, East Millstone, NJ, under Project No. 77-1744 (BON-77-27)
for Monsanto Company, St. Louis, MO. (Cited in U.S. EPA, 1983a)

0'Berg, M. 1980. Epidemiologic study of workers exposed to acrylonitrile.
J. Occup. Med. 22: 245-252.
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Quast, J.F., C.E. Wade, C.G. Humiston et al. 1980. A 2-year toxicity and
oncogenicity study with acrylonitrile incorporated in the drinking water of
rats. Prepared by the Toxlicology Research Laboratory, Health and Environ-
mental Research, Dow Chemical USA, Midland, MI, for the Chemical Manufac-
turers Association, Washington, DC. (Cited in U.S. EPA, 1983a)

U.S. EPA. 1983. Health Assessment Document for Acrylonitrile. Prepared by
the Office of Health and Environmental Assessment, Environmental Criteria
and Assessment Office, Research Trilangle Park, NC. EPA 600/8-82-007F. NTIS
PB84-149152.

U.S. EPA. 1987. Health Effects Assessment for Acrylonitrile. Prepared by
the Office of Health and Environmental Assessment, Environmental Criteria
and Assessment Office, Cincinnati, OH for the Office of Emergency and
Remedial Response, Washington, DC.

U.S. EPA. 1990. Integrated Ri1sk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environmental Criterla and
Assessment Office, Cincinnati, OH.

Alachlor

U.S. EPA. 1984. Health and Environmental Effects Profile for Alachlor.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH for the Office of S01id
Waste, Washington, DC.

U.S. EPA. 1988. Carcinogen Risk Assessment Verification Endeavor (CRAVE)
Work Group. Verified, pending concurrence on final coversheet and 1input
onto IRIS.

Aldrin
Davis, K.J. 1965. Pathology report on mice for aldrin, dieldrin, hepta-
chlor, or heptachlor epoxide for two years. Int. Food. Drug Admin.

Davis, K.J. and 0.G. Fitzhugh. 1962. Tumorigenic potential of aldrin and
dieldrin for mice. Toxicol. Appl. Pharmacol. 4: 187-189.

Epstein, S.S. 1975. The carcinogenicity of dieldrin. Part I. Sci. Total
Environ. 4: 1-52.

NCI (National Cancer Institute). 1977. Bioassays of aldrin and dieldrin
for possible carcinogenicity. NCI Carcinogenesis Tech. Rep. Ser. No. 21.
(Also published as NTIS PB-275-666)

U.S. EPA. 1986. Carcinogenicity Assessment of Aldrin and Dieldrin.
December 1986 Review Draft. Office of Health and Environmental Assessment,
Carcinogen Assessment Group, Washington, DC.

U.S. EPA. 1987. Health Effects Assessment for Aldrin. Prepared by the
Office of Health and Environmental Assessment, Environmental Criterla and
Assessment Office, Cincinnati, OH for the Office of Emergency and Remedial
Response, Washington, DC.
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U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Allyl chloride

u.S. EPA. 1983. Health and Environmental Effects Profile for
Chloropropenes. Prepared by the Office of Health and Environmental
Assessment, Environmental Criteria and Assessment Qffice, Cincinnati, OH for
the Office of Solid Waste, Washington, DC.

U.S. EPA. 1989. Carcinogen Risk Assessment Verification Endeavor (CRAVE)
Work Group. Verified, pending concurrence on final coversheets and input
onto IRIS.

Aniline
CIIT (Chemical Industry Institute of Toxicology). 1982. 104-Week chronic
toxicity study In rats: Aniline hydrochloride. Final Report.

U.S. EPA. 1985. Health and Environmental Effects Profile Ffor Aniline.
Prepared by the 0ffice of Health and Environmental Assessment, Environmental
Criterla and Assessment Office, Cincinnati, OH for the Office of Solid Waste
and Emergency Response, Washington, DC.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Aramite

Oser, B.L. and M. Oser. 1962. 2-(p-tert-Butylphenoxy)isopropyl 2-chloro-
ethyl sulfite (aramite). II. Carcinogenicity. Toxicol. Appl. Pharmacol.
4: 70-88.

Popper, H., S.S. Steinberg, B.L. Oser and M. Oser. 1960. The carcinogenic
effect of aramite in rats. Cancer. 13(5): 1035-1046.

U.S. EPA. 1989. Health and Environmental Effects Document for Aramite.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criterta and Assessment Office, Cincinnati, OH for the Office of Solid Waste
and Emergency Response, Washington, DC.

Arsenic

Brown, C.C. and K.C. Chu. 1983a. Approaches to epidemiologic analysis of
prospective and retrospective studies: Example of lung cancer and exposure
to arsenic. In: Risk Assesment: Proc. SIMS Conference on Environmental
Epidemiology, June 28-July 2, 1982, Alta UT. SIAM Publication.

Brown, C.C. and K.C. Chu. 1983b. Implications of the multistage theory of
carcinogenesls applied to occupational arsenic exposure. J. Nat. Cancer
Inst. 70: 455-463.

Brown, C.C. and K.C. Chu. 1983c. A new method for the analysis of cohort

studies; implications of the multistage theory of carcinogenesis applied to
occupational arsenic exposure. Environ. Health Persp. 50: 293-308.
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Enterline, P.E. and G.M. Marsh. 1982. Cancer among workers exposed to
arsenic and other substances in a copper smelter. Am. J. Epidemiol. 116:
895-911.

Higgins, 1I. 1982. Arsenic and respiratory cancer among a sample of
Anaconda smelter workers. Report submitted to the Occupational Safety
Health Administration 1in the comments of the Kennecott Minerals on the
ifnorganic arsenic rulemaking (Exhibit 203-5).

Lee-Feldstein, A. 1983. Arsenic and respiratory cancer in man: Follow-up
of an occupational study. In: Arsenic: Industrial, Biomedical, and Environ-
mental Perspectives, W. Lederer and R. Fensterheim, Eds. Van Nostrand
Reinhold, New York.

U.S. EPA. 19B4a. Health Effects Assessment for Arsenic. Prepared by the
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH for the Office of Emergency and Remedial
Response, Washington, DC.

U.S. EPA. 1984b. Health Assessment Document for Inorganic Arsenic. Office
of Health and Environmental Assessment, Environmental Criteria and Assess-
ment Office, Research Triangle Park, NC. EPA-600/8/83-021F. NTIS PB84-
190891,

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Asbestos

NTP (National Toxicology Program). 1985. Toxicology and carcinogenesis
studies of chrysotile asbestos (CAS No. 1200-29-5) in F344/N rats (feed
studies) technical report series No. 295.

U.S. EPA. 1985. Drinking Water Criteria Document for Asbestos. Prepared
by the 0ffice of Health and Environmental Assessment, Environmental Criteria
and Assessment Office, Cincinnati, OH for the Office of Drinking Water,
Washington, DC. Final Draft. NTIS PB 86-118262.

U.S. EPA. 1986. Airborne Asbestos Health Assessment Update. Prepared by
the Environmental Criteria and Assessment Office, Research Triangle Park,
NC. EPA 600/8-84/003F.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Azobenzene

NCI (National Cancer Institute). 1979. Bloassay of azobenzene for possible
carcinogenicity. NCI Carcinogenesis Technical Report Serijes. No. 154. U.S.
DHEW Publ. No. (NIH) 79-1710. p. 112.

0626h .. D-91 07/11/9%0



U.S. EPA. 1985. Health and Environmental Effects Profile for Azobenzene.
Prepared by the O0ffice of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnatl, OH for the Office of Solid
Waste, Washington, DC.

U.Ss. EPA. 1990. Integrated Ri1sk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Benzene

Ott, M.G., J.C. Townsend, W.A. Fishbeck and R.A. Langner. 1978. Mortality
among workers occupationally exposed to benzene. Arch. Environ. Health.
33: 3-10.

Rinsky, R.A., R.J. Young and A.B. Smith. 1981. Leukemia 1in benzene
workers. Am. J. Ind. Med. 2: 217-245.

U.S. EPA. 1985. Interim Quantitative Cancer Unit Risk Estimates Due to
Inhalation of Benzene. Prepared by the Office of Health and Environmental
Assessment, Carcinogen Assessment._ Group, Washington, DC for the Office of
Air Quality Planning and Standards, Washington, DC.

U.S. EPA. 1987. Memorandum from J. Orme HEB, CSD/ODW to C. Vogt, Criteria
and Standards Division, ODW, June, 1987.

U.S. EPA. 1989. Updated Health Effects Assessment for Benzene. Prepared
by the Office of Health and Environmental Assessment, Environmental Criteria
and Assessment Office, Cincinnati, OH for the Office of Emergency and
Remedial Response, Washington, DC.

U.S. EPA. 1990. Integrated Ri1sk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Wong, 0., R.W. Morgan and M.D. Whorton. 1983. Comments on the NIOSH study
of leukemia in benzene workers. Technical report submitted to Gulf Canada,
Ltd., by Environmental Health Assoclates, August 31. (Cited in U.S. EPA,
1985)

Benzidine
U.S. EPA. 1980. Ambient Water Quality Criteria Document for Benzidine.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH for the Office of Water
Regulations and Standards, Washington, DC. EPA-440/5-80-023. NTIS PB
81-117343.

U.S. EPA. 1986. Health and Environmental Effects Profile for Benzidine.
Prepared by the 0ffice of Health and Environmental Assessment, Environmental
Criterta and Assessment Office, Cincinnati, OH for the Office of Solld Waste
and Emergency Response, Washington, DC.
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U.S. EPA. 1987. Health Effects Assessment for Benzidine. Prepared by the
0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnatil, OH for the Office of Emergency and Remedial
Response, Washington, DC.

U.S. EPA. 1990. Integrated Ri1sk Information System (IRIS). Online.
0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Zavon, M.R., U. Hoegg and E. Bingham. 1973. B8enzidine exposure as a cause
of bladder tumors. Arch. Environ. Health. 27: 1-73.

Benzo(a)anthracene

U.S. EPA. 1984, Health Effects Assessment for Selected PAHs. Prepared by
the Office of Health and Environmental Assessment, Environmental Criteria
and Assessment Office, Cincinnati, OH for the Office of Emergency and
Remedial Response, Washington, DC.

U.S. EPA. 1990. Carcinogen Risk Assessment Verification Endeavor (CRAVE)
Work Group. Verified, pending concurrence on final coversheet and input
onto IRIS.

Benzo(a)pyrene
Neal, J. and R.H. Rigdon. 1967. Gastric tumors in mice fed benzo[a]pyrene:
A quantitative study. Tex. Rep. Biol. Med. 25: 553.

Thyssen, J., J. Althoff, G. Kimmerle and U. Mohr. 1981. Inhalation studies
with benzo[a]pyrene 1in Syrian golden hamsters. J. Natl. Cancer Inst.
66(3): 575-51717.

U.S. EPA. 1980. Ambient Water Quality Criteria Document for Polynuclear
Aromatic Hydrocarbons. Prepared by the 0ffice of Health and Environmental
Assessment, Environmental Criteria and Assessment Office, Cincinnati, OH for
the O0ffice of Water Regulations and Standards, Washington, DC. EPA-440/5-
80-069. NTIS PB 81-117806.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnatil, OH.

Benzo(b)fluoranthene

U.S. EPA. 1984. Health Effect Assessment for PAHs. Prepared by the Office
of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH for the O0ffice of Emergency and Remedial
Response, Washington, DC.

U.S. EPA. 1990. Carcinogen Risk Assessment Verification Endeavor (CRAVE)
Work Group. Verified, pending concurrence on final coversheet and 1input
onto IRIS.
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Benzo(k)fluoranthene

U.S. EPA. 1987. Health and Environmental Effects Profile for Benzo(k)-
fluoranthene. Prepared. by the O0ffice of Health and Environmental Assess-
ment, Environmental Criteria and Assessment Office, Cincinnati, OH for the
Office of Sol1id Waste and Emergency Response, Washington, DC.

Benzotrichloride

Fukuda, K., H. Metsushita and K. Takemoto. 1978. Carcinogenicity of benzo-
trichloride by the oral route of administration (J-4774). In: Proc. 52nd
Ann. Meet. Japanese Industrial Health Assoc. TSCA BE Submission Document
No. 88-8000360, Fiche #204867. p. 516-517.

U.S. EPA. 1986. Health and Environmental Effects Profile for Benzotri-
chloride. Prepared by the Office of Health and Environmental Assessment,
Environmental Criteria and Assessment Office, Cincinnati, OH for the Office
of Solid Waste and Emergency Response, Washington, DC.

U.S. EPA. 1989. Carcinogen Risk Assessment Verification Endeavor (CRAVE)
Work Group. Verified, pending concurrence on final coversheet and input
onto IRIS.

Benzyl Chloride
L1Jinski, W. 1986. Chronic bioassay of benzyl chloride in F344 rats and
(C57BL/6J x BALB/c)Fy mice. J. Natl. Cancer Inst. 76:1231-1236.

U.S. EPA. 1986. Health and Environmental Effects Profile for Benzyl
Chloride. Prepared by the Office of Health and Environmental Assessment,
Environmental Criteria and Assessment Office, Cincinnati, OH for the Office
of Sol11d Waste and Emergency Response, Washington, DC.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Beryllium
Schroeder, H.A. and M. Mitchener. 1975. Life-term studies In rats: Effects
of aluminum, barium, beryllium and tungsten. J. Nutr. 105(4): 421-427.

U.S. EPA. 1986. Drinking Water Criteria Document for Beryllium. Prepared
by the Office of Health and Environmental Assessment, Environmental Criteria
and Assessment OFffice, Cincinnati, OH for the Office of Drinking Water,
Washington, DC.

U.S. EPA. 1987. Health Assessment Document Ffor Beryllium. Office of
Health and Environmental Assessment, Environmental Criteria and Assessment
Office, Research Triangle Park, NC. EPA-600/8-84-026F.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Oniine.
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Wagoner, J.K., P.F. Infante and D.L. Bayliss. 1980. Beryitium: An
etiologic agent 1n the induction of lung cancer, nonneoplastic respiratory
disease, and heart disease among Iindustrially exposed workers. Environ.
Res. 21: 15-34.
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Bis (2-chloroethyl)ether
Innes, J.R.M., B.M. Ulland, M.G. Valerlo et al. 1969. Bloassay of pesti-

cides and 1industrial chemicals for tumorigenicity in mice: A preliminary
note. J. Natl. Cancer Inst. 42: 101-1114.

U.S. EPA. 1980. Ambient Water Quality Criterila Document for Chloroalkyl
Ethers. Prepared by the Office of Health and Environmental Assessment,
Environmental Criteria and Assessment Office, Cincinnati, OH for the Office
of Water Regulations and Standards, Washington, DC. EPA-440/5-80-030. NTIS
PB 81-117418.

U.S. EPA. 1987. Health Effects Assessment for Bis(2-Chloroethyl)Ether.
Prepared by the 0ffice of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH for the Office of Emergency
and Remedial Response, Washington, DC.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Bis(choromethyl)ether

Kuschner, M., S. Laskin, R.T. Drew, et al. 1975. 1Inhalation carcinogen-
1city of alpha halo ethers: III. Lifetime and 1imited period 1inhalation
studies with bis{chloromethyl) ether at 0.1 ppm. Arch. Environ. Health.
30(2): 73-71.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
O0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Bis(2-chloro-1-methylethyl)ether -

NTP (National Toxicology Program). 1982. Carcinogenic Bioassay of Bls(2-
Chloro-1-Methylethyl) Ether (=70%) Containing 2-Chloro-1-Ethylethyl-(2-
Chloropropyl) Ether (=30%) in B6C3F1 Mice (Gavage Study). NCI Carcinogen.
Tech. Rep. Ser. No. 239. 105 p. [Also publ. as DHHS (NIH) 83-1795.]

U.S. EPA. 1987. Health and Environmental Effects Document for Haloethers.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criterla and Assessment Office, Cincinnati, OH for the Office of Solid Waste
and Emergency Response, Washington, DC.

Bis{2-ethylhexyl) phthalate

NTP (National Toxicology Program). 1982. Carcinogenesis bioassay of
di(2-ethylhexyl) phthalate (CAS No. 117-81-7) in F344 rats and B6C3F1 mice
(feed study). NTP Tech. Report. Ser. No. 217, NIH/PUB-82-1773.

U.S. EPA. 1986. Health and Environmental Effects Profile for Phthalic Acid
Alkyl, Aryl and Alkyl/Aryl Esters. Prepared by the Office of Health and
Environmental Assessment, Environmental Criteria and Assessment Office,
Cincinnatl, OH for the Office of Solid Waste and Emergency Response,
Washington, DC.
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U.S. EPA. 1987. Health Effects Assessment for Selected Phthalic Acid
Esters. Prepared by the OFffice of Health and Environmental Assessment,
Environmental Criteria and Assessment Office, Cincinnati, OH for the Office
of Emergency and Remedial Response, Washington, DC.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
OfFfice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Bromodichloromethane

NTP (National Toxicology Program). 1986. NTP technical report on the
toxicology and carcinogenesis studies of bromodichloromethane (CAS No.
15-27-4) 1n F344 rats and B6C3F1 mice (gavage studies). Board Draft. NTP,
Research Triangle Park, NC. NTP TR 321.

U.S. EPA. 1987. Health Effects Assessment for Trihalogenated Methanes.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criterla and Assessment Office, Cincinnati, OH for the Office of Emergency
and Remedial Response, Washington, DC. ECAO-CIN-HO083.

U.S. EPA. 1990. Carcinogen Risk Assessment Verification Endeavor {CRAVE)
Work Group. Verified, pending concurrence on final coversheet and input
onto IRIS.

Bromoethene

Benya, T.J., W.M. Basey, M.A. Dorato and P.E. Berteau. 1982. Inhalation
carcinogenicity bioassay of vinyl bromide 1in rats. Toxicol. Appl.
Pharmacol. 64:367-379.

U.S. EPA. 1984. Health and Environmental Effects Profile for Bromoethene.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH for the Office of Solid
Waste, Washington, DC.

Bromoform

NTP  (National Toxicology Program). 1988. Technical Report on the
toxicology and carcinogenesis studies of trihalomethane (bromoform) (CAS No.
15-25-2) 1n F344/N rats and B6C3F1 mice (gavage studies). Board Draft.

U.S. EPA. 1989. Health and Environmental Effects Document for Bromoform.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH for the Office of Solid Waste
and Emergency Response, Washington, DC.
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