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DISCLAIMER

This report 1s intended for internal U.S. Environmental Protection
Agency distribution only. The information contained herein has been taken
from final documents prepared by the O0ffice of Health and Environmental
Assessment for the Office of Solid Waste and Emergency Response, Washington,
DC and the Office of Alr 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 a combined First/Second Quarter update of the Health
Effects Asessment Summary Tables (HEAST) prepared for Superfund use by the
Environmental Criterta and Assessment Office (ECAO-Cin) in EPA's Office of
Health and Environmental Assessment. No separate first or second quarters
were published. We apologize for any confusion this may have caused. This
Is the only time that combined quarters will be published. Please expect to
recelve separate third and fouth quarters for FY90 HEAST. This update
completely replaces the previous edition of this document. Chemicals
considered are those for which Health Effects Assessment Documents, Health
and Environmental ¢Effects Profiles, Health and Environmental Effects
Documents, Health Assessment documents or Air Quality Criteria Documents
have been prepared by ECAO0. Radilonuclides considered are those believed to
be most commonly encountered at Superfund sites. This report 1is an
excellent "pointer" system to identify cufrent Titerature or changes 1in
assessment criteria for many chemicals of interest to the Superfund program.

It is 1mportant to remember that the numbers in these tables alone tell
one very 11ttle 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
appreciate the strengths and 1imitations of a specific data base. Original
source documents will allow for the most complete characterization of
potential toxicity associated with the range of exposure pathways generally
evaluated at Superfund sites. The HEAST is structured to point the user to

these sources.
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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 is updated monthly but may still
have data gaps. Call IRIS USER Support at 513/569-7254 (FTS
684-7254) for further information.

2. The Health Effects Assessment Summary Tables (HEAST) and cited
references. Limited copies of the HEAST are available for EPA
staff, States, other Federal agencies and contractors working
directly for Superfund. If you fall into one of these groups
and wish to be on the mailing 1ist, call Superfund's Toxics
Integration Branch, (202) 475-9490. Those individuals not
falling into one of these groups must purchase the document from:

National Technical Information Service (NTIS)
5285 Port Royal Road

Springfield, VA 22161

(703)487-4650

The order number to be placed on the subscripiton 1ist to
recelve all of the FYS0 HEASTs 1s PB-90921100. There 1is a
charge to this publication from NTIS.

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

4, Do not consult elther the toxicity tables (Appendix A) in the
Superfund Public Health Evaluation Manual (SPHEM, U.S. EPA,
1986) or the September 1988 Public Health Risk Evaluation Data
Base (PHRED) as these sources are likely to contaln 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) .

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 FIRST/SECOND QUARTER FY90 HEAST

GENERIC ISSUES:

A minor change in format has been introduced in the FY90 update of the
HEA Summary Tables (HEAST). This change pertains to Table B: Carcinogeni-
city, and consists of the addition of unit risk estimates for oral exposure
to chemicals.

Another minor change 1s that citations to the IRIS data base have been
changed to conform to current citation guidelines.

RfD and CRAVE Workgroup status reports dated 03/31/90 were used in this
update of the Tables.

CHEMICAL-SPECIFIC CHANGES TO TABLE A: OTHER THAN CARCINOGENICITY

Acenaphthene
Risk assessment values have now been 1incorporated to this entry. The
chronic RfD s verified, pending input into IRIS.

Acrolein

Footnote d was removed since it had been incorrectly placed on acrolein.
Footnote d refers to ammonia, and already appears in the entry for that
chemical.

Acrylic acid
The subchronic oral RfD value has been revised.

Anthracene
Risk assessment values have now been incorporated to this entry. The
chronic RfD 1s verified, pending 1nput into IRIS.

1-Butanol
A footnote was added to indicate that the chronic oral RfD is verified
and avatlable on IRIS.

Cacodylic acid

Two footnotes were added to indicate that the chronic oral RfD 1s under
review and that the chronic and subchronic values are based on arsenic
equivalents.

Chlorotoluene, o-
This 1s a new entry from a HEED. A footnote was added to indicate that
the chronic oral RfD 1s verified and avallable on IRIS.

Crotonaldehyde
This 1s a new entry from a HEED. The appropriate references have been

added to reference 1ist A.

Cycloate
A footnote was added to indicate that this chemical 1s under review by

the oral RfD Work Group.
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Decabromodiphenyl ether and Decabromodiphenyl oxide

Because these names are synonyms for a single chemical, these entries
were combined into a single entry.

Dichloroprop
A footnote was added to indicate that thils chemical 1s under review by
the oral RfD Work Group.

4,6-Dinttro-o-cresol

The oral RfD was removed from the Table since 1t had been derived from
the occupational Threshold Limit Value (TLV). The entry now indicates that
data are inadequate for quantitative risk assessment.

Ethyl ether
The footnote has been changed to indicate that the chronic oral RfD is

verified, but has not yet been entered into IRIS

Fluoranthene
This s a new entry and a footnote was added to indicate that the
chronic oral RfD s verified pending input into IRIS.

Fluorene
This 1is a new entry and a footnote was added to 1indicate that the
chronic oral RfD s verified, pending input into IRIS.

Malelc hydrazide
A footnote was added to indicate that the chronic oral RfD is verified
and available on IRIS.

Maneb
A footnote was added to indicate that the chronic oral RfD is verified
and available on IRIS.

Mercury, alkyl and inorganic

This entry has been changed to Methyl mercury, which s how 1t appears
on IRIS. The footnote was changed to indicate that the chronic oral RfD 1is
being reconsidered.

Mercury, mercurial
This entry has been changed to Mercury, inorganic, which is how it
appears on the RfD Workgroup status report.

Methylene chloride
A new citation to an Updated HEA was added to the reference column and
also to the reference 1ist A.

Naphthalene
A footnote was added to indicate that the chronic oral RfD 1s under

review.
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Nitrite
A footnote was added to indicated that the chronic oral RfD s verified
and available on IRIS.

Phosphine
This s a new entry from a recently finailized HEED. The corresponding
references were added to reference 11st A.

Pyrene
Risk assessment values have now been incorporated to this entry. The

chronic oral RfD is verified pending input into IRIS.

Simazine

Risk assessment values have now been incorporated to this entry. These
values were derived from a Ciba-Geigy CBI study. The chronic oral RfD is
verified and 1s available on IRIS.

Styrene

A citation to a recently Finalized HEA has been added to the reference
column and to the reference 1ist A. A typographical error
in the chronic oral RfD has been corrected.

2.4,5-Trichlorophenoxy acetic acid
This 1s a new entry from & recently finalized HEA. The appropriate
references were added to reference 11st A.

1,3,5-Trinitrobenzene
A footnote has been added to 1indicate that the chronic oral RfD 1s
verified and available on IRIS.

Zinc
A footnote was added to indicate that the chronic oral RfD 1is under
review by the RfD Work Group.

CHEMICAL-SPECIFIC CHANGES TQ TABLE B: CARCINOGENICITY

Alachior
This is a new entry and a footnote was added to indicate that the values
have been verified, but have not yet been input into IRIS.

Allyl chloride
A footnote was added to 1Indicate that the classification has been
verified, but has not yet been loaded into IRIS.

Benzene
A clitation to a recently finalized HEA has been added to the reference

column and to the reference 1ist B.

Benzo(a)anthracene
This 1s a new entry and a footnote was added to indicate that the
classification has been verified.
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Benzo(b) fluoranthene
This is & new entry and a footnote was added to indicate that the
classification has been verified.

Beryllium
A footnote was added to the oral slope factor to 1indicate that the

corrected oral assessment has been added to IRIS.

Bis(2-chloro-1-methylethyl)ether
The inhalation unit risk value, listed as 2t-3, has been changed to the
correct value of 2tE-5.

Bromoethene
The Ynhalation unit risk value of 3.2E-2 has been changed to the correct
value of 3.2€-5.

Bromoform
A footnote was added to indicate that the inhalation slope factor has
been verified, pending input into IRIS.

Captan

This is a new entry and a footnote was added to 1Indicate that the
classification and slope factor have been verified, but have not yet been
loaded into IRIS.

Chlorthalonil
A footnote was added to the oral slope factor to indicate that the value
has been verified, but has not yet been loaded into IRIS.

Chrysene
This 1s a new entry and a footnote was added to 1indicate that the

classification has been verified, but has not yet been loaded into IRIS.

Creosol, o-, m-, and p-
This 1s a new entry and a footnote was added to 1indicate that the
classification has been verified, but has not yet been loaded into IRIS.

Crotonaldehyde
This s a new entry from a recently finalized HEED. The corresponding
references were added to reference 1ist B.

Dibenzo(a,h)anthracene
This 1s a new entry and a footnote was added to indicate that the
classification has been verifled, but has not yet been loaded into IRIS.

1,1-Dichloroethane
A footnote was added to the oral slope factor to indicate that the value
has been verified, but has not yet been loaded into IRIS.

1,1-Dichloroethylene
A footnote was added to indicate that the 1inhalation slope factor is
based on metabolized dose.
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Epichlorohydrin
This entry now includes data used in the derivation of a verified oral
slope factor. This value 1s avallable on IRIS.

Ethyl acrylate
A footnote was added to indicate that CRAVE is reviewing the carcino-
genicity risk assessment for this chemical.

Hydrazine/hydrazine sulfate
A footnote was added to the oral slope factor to 1I1ndicate that this
value has been verified and 1s available on RIS.

Selenium sulfide
This 1s a new entry from a recently finalized HEED. The corresponding
references were added to reference 1ist B.

Simazine

This 1s a new entry and a footnote was added to indicate that the
classification and slope factor have been verified, but have not yet been
loaded into IRIS.

Styrene
This s a new entry from a recently finalized Updated HEA. The

appropriate references were added to reference 1ist B.

2,3,1,8-TCDD
A footnote was added to indicate that an absorption factor of 75% was
used in calculating the inhalation unit risk from the oral slope factor.

Trichloroethylene

A footnote was added to the inhalation and oral slope factor to indicate
that both values were derived from metabolized doses and that new verifed
values are pending input 1nto IRIS.

2,4,6-Trichlorophenol

The footnote on the oral slope factor was changed to indicate that the
value was removed from IRIS pending further review, and that a new verified
value 1s pending input into IRIS.

0622h -1- 04/24/90



USER'S GUIDE: CHEMICAL TOXICITY

The Health Effects Assessment Summary Tables A & B summarize reference
doses (RfDs) for toxicity from subchronic and chronic 1nhalation and oral
exposure (Table A) and slope factors and unit risk values for carcino-
genicity based on l1ifetime inhalation and oral exposure (Table B). A more
complete discussion of how Superfund develops and considers the toxicity
assessment 1n 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 listed for each chemical in the Reference column and Refer-
ences sectlon 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.

The following documents cited in this section may be obtained from their

respective sources:
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From the Center for Environmental Research Information (513) 569-7562.
Risk Assessment Guidance: Volume 1, Human Health Evaluation
Manual, Part A. EPA/540/1-89/002.
Air Quality Criteria Documents.

From the National Technical Information Service (NTIS) (703)487-4780.
Interim Methods for Development of Inhalation
Reference Doses. EPA/600/8-88/006F. Order number
PB90-145723. The price is $31.00.

Table A: Subchronic and Chronic Toxicity (other than Carcinogenicity)

The RfD is an estimate (with uncertainty spanning perhaps an order of
magnitude) of the daily exposure to the human population (including sensi-
tive subgroups) that is likely to be without an appreciable risk of delete-
rious effects during a portion of the l1ifetime, in the case of a subchronic
RfD (designated “RfDS“ in Table A and formerly called AIS), or during the
lifetime, in the case of a chronic RfD (designated "RfD" in Table A and
formerly called AIC). The RfD values are listed in Table A in the column
under "Reference Dose." The RfD 1s derived by dividing the NOAEL (or LOAEL
if a suitable NOAEL is 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 is the basis for the RfD value is listed
under "Exposure." When a NOAEL or LOAEL is reported in terms of exposure
concentration and schedule, the calculated mg/kg/day dose is given in paren-
theses. The species in which the NOAEL or LOAEL was determined and the
effect of concern are also described, and the reference for the study is
presented. The effect of concern 1listed is that associated with the

chemical and not with the dose 1listed. In the "Exposure," "Effect of
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Concern" and "Reference" columns, information for the inhalation 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 is usually used to account for variations 1in
human sensitivity when extrapolating from vaiild human studies 1involving
subchronic {(for Rst) or long-term (for RfD) exposure of average, healthy
subjects. An additional 10-fold factor s usually used for each of the
following extrapolations: from 7Jong-term animal studies to the case of
humans, from a LOAEL to a NOAEL, and from subchronic studies to a chronic
RfD. 1In order to reflect professional assessment of the uncertainties of
the study and data base not explicitly addressed by the above uncertainty
factors (e.g., completeness of the overall data base), an additional
uncertainty factor or modifying factor ranging from greater than 0 to less
than or equal to 10 is applied. The default value for this modifying factor
Is 1.

A subchronic RfD is usually derived, if not previously derived In health
effects documents that originally addressed the chemical, for chemicals for
which a chronic RfD is presented in Table A. The subchronic RfD is derived
In elther of two ways. 1f 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.
1f, however, the chronic RfD was derived without use of an uncertainty
factor to expand from subchronic to chronic exposure, the chronic RfD is

adopted as the subchronic RfD.
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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 inhalation RfD
for bromomethane reflects an uncertainty factor of 100 and & modifying
factor of 1.

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

The 1interim 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 of (1) the dynamics of the respiratory system and its 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 s an aerosol or a gas}. Parameters such as deposition,
clearance mechanisms and the physicochemical properties of the inhaled agent
are taken 1into the determination of the effective dose delivered to the
target organ. Additional information concerning this methodology can be
found in "Interim Methods for Development of Inhalation Reference Doses”
(U.S. EPA, 1989, EPA/600/8-88/066F). An RfD value calculated using this
interim methodology 1s generally reported as a concentration 1in air
(mg/m2)}, although 1t may be converted to a corresponding 1inhaled dose
(mg/kg/day) by dividing by 70 kg (an assumed human body weight} and

multiplying by 20 m3/day (an inhalation rate).
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RfD values reported in HEAs and early HEEDs, that were finalized prior
to the implementation of the interim methods, were calculated using methods
similar in concept to those used for oral RfDs 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/kg/day) x 70 kg
2 v/day

The RfD s 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 assoclated 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 l1isted for chemicals that are carcinogens, the entry
under "Effect of Concern" in Table A will 11st cancer and will refer to

Table B 1f additional iInformation concerning carcinogenicity is available in
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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-

fcal studies and animal studies:

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

Group B - Probable Human Carcinogen (B1 - 1imited evidence of
carcinogenicity in humans; B2 - sufficient evidence of
carcinogenicity in animals with 1inadequate or lack of
evidence in 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 (inadequate
or no evidence)

Group E - Evidence of Noncarcinogenicity for Humans (no evidence

of carcinogenicity in adequate studies).

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

Quantitative carcinogenic risk assessments are performed for chemicals
in Groups A and B, and on a case-by-case basis for chemicals in Group C.
Cancer slope factors (formerly called cancer potency factors in the Super-
fund Public Health Evaluation Manual) are estimated through the use of
mathematical extrapolation models, most commonly the linearized multistage
model, for estimating the largest possible 1linear slope (within the 95%
confidence 1imit) at 1low extrapolated doses that 1s consistent with the
data. The slope factor or risk 1s characterized as an upper-bound estimate,
f.e., the true risk to humans, while not Aidentifiable, 1s not 1ikely to
exceed the upper-bound estimate and in fact may be lower.
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Quantitative carcinogenic estimates Tisted 1n Table B 1include the
following:
slope factor = risk per unit dose = risk per mg/kg/day

route-specific unit risk for 1Inhalation_exposure = risk per
concentration unit in air = risk per pg/m

Unit risk estimates for 1inhalation and oral exposure can be calculated by
dividing the appropriate slope factor by 70 kg and multiplying by the inhal-
ation rate (20 m3/day) or the water consumption rate (2 t/day), respec-

tively, for risk associated with unit concentration in air or water. Hence,

risk per wg/m3 {air) =

slope factor (risk per mg/kg/day) x 7ﬁlI§ x 20 m3/day x 10-3 (mg/ug)

risk per ug/¢ (water} =

slope factor (risk per mg/kg/day) x 1 X 2 t/day x 10-3 {mg/ug)

10 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 is given in the other columns of Table B. In
the "Exposure" and "Reference” columns, information for the inhalation route
is given first, separated from information for the oral route by a semicolon
or slash.

Quantitative carcinogenic estimates are specific for the route of
exposure for which they are listed on Table B. Footnotes are used in Table
8 to 1indicate those instances 1in which the values for 1inhalation or oral
exposure are based on extrapolation from another route of exposure.

To estimate risk-specific concentrations in air from the unit risk 1in

air as presented in Table B, the specified level of risk is divided by the
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unit risk for air. Hence the air concentration (in ug/ma) corresponding

5

to an upper-bound increased 1ifetime cancer risk of 1x107" 1s calculated

as follows:

pg/m3 in air = 1x10-3
unit risk in (pg/mJ)"

To estimate risk-specific concentrations in drinking water from the oral
slope factor values presented in Table B, the specified level of risk 1is
multiplied by 70 kg and divided by the slope factor and by 2 w/day.
Hence, the water concentratilon corresponding to an upper-bound increased
11fetime cancer risk of 1x10'5 ¥s calculated as follows:

mg/L in water = 1x10-5_70 kg
slope factor in (mg/kg/day) * x 2 t/day
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HEAE TN FELECES ASSESSMENGS SUMMARY TABEE A SURCHRONIC AND (HRONIC 1OXICLIIY (OIHER 1HAN CARCINOGENICIIY)

Update March, 1990
... Exposure _ ___ . __Specles__ __ Effect of Concern _ ____ Reference Dose ____ Uncertalnty factor __Reference
Cumpound Inhalation, Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhdlation/0ratl
(mg/m3 (mg/kg/day)] (mg/kg/day)
Acenaphthene
subchronic (RfDg) NA, 175 mg/kg/day by NA mouse NA; hepatotoxicity ND 6f -1 NA 300 U S. LPA, 1989
gavage for 90 days
chronic (RfD) NA; 175 mg/kg/day by NA mouse NA; hepatotoxicity ND ot 2J NA 3000 U S. EPA, 1989
gavage for 90 days
Acenaphthylene DATA INADEQUATL FOR QUANTITATIVE RISK ASSESSMENT US [PA, 198/
Acephate
subchronic (RfOg). NA; 2 ppm in the diet NA rat NA; ‘nhibition ND 4(-3 NA 30 U S. £PA, 1990/
for 13 weeks (0.135 of braln AChase Chevron Chem
mg/kg/day) Co , 1989;
U.S. EPA, 1984,
U.S. EPA, 1990
chronic (RfD) NA; 2 ppm in the diet NA rat NA; inhibition ND 4€-39 NA 30 US [PA, 1981/
for 13 weeks (0.135 of brain AChase Chevron Chem
mg/kg/day) (also see Table B) Co., 1989,
U.S. EPA, 1984,
U S. EPA, 1989
Acetune
subchronic (RfOg) NA; 100 mg/kg/day NA rat NA; increased ND NA NA 100 U S. EPA, 1988/
for 90 days by l1iver and kidney U S. EPA, 1986,
gavage welght, nephro- 1908, 1990
toxicity
chronic (RfD) NA; 100 mg/kqg/day NA rat NA; increased ND 1E-1a.1 NA 1000 U S. [PA, 1988/
for 90 days by 1iver and kidney UsS EPA, 1986,
gavage welight, nephro- 1988, 1990
toxicity
Acetone cyanohydrin
subchronic (RfDg) 10 1 ppm (35.2 mg/m3) rat rat CNS signs; body 16 -1 (4E-2) N 100 500 B8lank and Thdke

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

welight, thyrold and
CNS effects

1984, U S (PA,
1988/Howard and
Hanzal, 19%%,
Uus EPA,
198%a,b, 1988
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update.

March, 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) 10.1 ppm (35.2 mg/m3) rat rat CNS stigns; body 1E-1 (4E-2) 7€-2n 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 US. EPA,
treated with HCN 1985a,b, 1988

Acetonitrile

subchronic (RfDg) 100 ppm (168 mg/m3) mouse mouse elevated relattve SE-1 (1E-1) 6f -2 300 300 Coate, 1983,
6 hours/day, 65/92 liver weight, U S. EPA, 1987/
days (39.0 mg/kg/day); elevated relative Coate, 1983,
100 ppm (168 mg/m3) liver weight US. 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 SE-2 (1€-2) 6E-3b.2 3000 3000 Coate, 1983;
6 hours/day, 65/92 days counts and hemato- U.S EPA, 1981/
(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 lesions
Acetophenone

subchronic (RfDg) 0.007 mg/m3 contin- rat rat congestion of 2E-4(5€-5) 1640 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 (RFfD) 0.007 mg/m3 contin- rat rat congestion of 2E-5(5E-6) 1£-14 1000 3000 Imasheva, 1966;

uously for 70 days
(0.0045 mg/kg/day);

10,000 ppm diet (8450

cardiac vessels
and 1iver dys-
trophy, reduced

U S. EPA, 1981/
Hagan et al ,
1967; U.S. EPA,

ppm, correcting for albumin/globulin 1990
volatilization) for 17 ratio; none
weeks (423 mg/kg/day) observed
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HEALTH EFFECTS ASSESSMENIS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC 10XICITY (OTHER THAN CARCINOGENICIEY)

Update: March, 199

0

Exposure . Specles Effect of Concern Reference Dose Uncertdinty Factor __Reference
Compound Inhalation; Oral Inhalatton Oral Inhalation; Oral Inhalation Oral Inhalatlion Oral Inhalation/Oral
(mg/m3 {mg/kg/day)] (mg/kg/day)
Acrolein
subchronic {RfDg) 0.4 ppm, 6 hours/day, rat NA pulmonary function 1€-3 ND 300 NA Costd et al ,
S days/week for 62 days, and lung compos) - 1986, Kut:man,
NA tion; NA 1981, 1985,
U S tPA, 1981/
U S. tPA, 198/
chronic {RfD) 0.4 ppm, 6 hours/day, rat NA pulmonary function 1 -4) ND 3000 NA Cosla el al ,
5 days/week for 62 days; and lung compos) - 1986, Kut:man,
NA tion; NA {also see 1961, 1985,
Table B) VS LtPA, 19817,
1969/U0 S EPA,
1987
Acrylamide
subchronic {RfDg) MA; 0.2 mg/kg/day in the NA rat NA; nerve damage ND 2t-3 NA 100 U S EPA, 1990/
drinking waler for 90 Burek el al ,
days 19680; U S [PA,
1985, U.S. tPA,
1990
chronic (RfD) NA; 0.2 mg/kg/day in the NA rat NA; nerve damage ND 2t -4 RA 1000 U S. tPA, 1990/
drinking water for 90 (also see Burek el 41 ,
days lable 8) 1980, U S. tPA,
1985, U S. LPA,
1990
Acrylic acld
subchronic (RfDg) NA, 83 mg/kg/day in the NA rat NA; reduced ND 8f -1 NA 100 US EPA, 1984/
water for 3 months body weight, DePass el al ,
altered organ ¥ S LPA, 1984,
welights 1990
chronic (RfD) NA, 83 mg/kg/day in the NA rat NA, reduced ND 8t -24 NA 1000 UsS LPA, 1984/
water for 3 months body weight, DePass el al ,
altered organ U.S tPA, 1984,
weights 1990
Adiponitrile DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENI usS tPA, 1981
005%h A-3 067017490



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

Update:

March, 1990

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)
Machlor
subchronic (RfOg) NA; 1 mg/kg/day by NA dog NA; hemolytic ND 1E-2 NA 100 U.S. EPA, 1990/
gavage for 1 year anemia, hemo- Monsanto
siderosis Company, 1984,
(also see Table B) U.S. EPA, 1984;
U.S. EPA, 1990
chronic (RfD) NA; 1 mg/kg/day by NA dog NA; hemolytic ND 1£-22 NA 100 U.S. EPA, 1990/
gavage for 1 year anemia, hemo- Monsanto
siderosis Company, 1984;
U.S. EPA, 1984;
U.S. EPA, 1990
Aldrin
subchronic (RfDg) NA; 0.5 ppm in diet NA rat NA; 1iver lestions ND 3E-5 NA 1000 NA/f At zhugh,
for 2 years (0.025 et al., 1964;
mg/kg/day) U.S. EPA, 1990,
19817
chronic (RfD) NA; 0.5 ppm in diet NA rat NA; liver lestions ND 3€-59 NA 1000 NA/F At zhugh
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; 50 ppm in the NA rat NA; liver and ND 5€-2 NA 100 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
chronic (RfD) NA; 50 ppm in the NA rat NA; liver and ND 5€-3 NA 1000 U.S. EPA, 1985,

drinking water for 15
weeks (4.8 mg/kg/day)

kidney

1990/ Carpamini
et al., 1978;
u.S. EPA, 1985,
1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update:

March, 1990

Compound

Ally) chloride (3-chloropropene)

subchronic (RfDg)

chronic (RfD)

Aluminum

Ametryn

subchronic (RfDg)

chronic (RfD)

1-Amino-2-naphtot and

1-Amino-2-naphtol hydrochloride

m-Aminophenol

subchronic (Rflg)

chronic (RfD)

o-Aminophenol
p-Aminopheno)

4-Aminopyridine

subchronic (RfDg)

Exposure Species Effect of Concern Reference Dose Uncertainty factor Reference
Inhalation, Oral Inhalation Oral Inhalation; Oral. Inhalation Oral Inhalation Oral [Inhalation/Oral
(mg/m3 (mg/kg/day}] (mg/kg/day)
occupational; NA human NA 1iver; NA ND 2€-3b NA 100 U.S. EPA, 1983/
ACGIH, 1980;
U.S. EPA, 1983
occupational; NA human NA l1iver; NA ND 26-3b NA 100 U.S. EPA, 198Y/
{(also see ACGIH, 1980,
Table 8) u.S. EPA, 1983
DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
NA; 10 mg/kg/day, 6 NA rat NA; liver ND 9t -2 NA 100 U.S. EPA, 1990/
days/week for 13 weeks Ciba-Gelgy,
by gavage 1961; U.S. EPA,
1984, 1990
NA; 10 mg/kg/day, 6 NA rat NA; liver ND 9£-32 NA 1000 U.S. EPA, 1990/
days/week for 13 weeks Ciba-Gelgy,
by gavage 1961; U.S. EPA,
1984, 1990
DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
NA; 1300 ppm in the NA rat NA; thyroid and ND 1E-1 NA 100 NA/Re et al.,
diet for 13 weeks (65 body weight 1964; U.S. EPA,
mg/kg/day) 1985
NA; 1300 ppm in the NA rat NA; thyroid and ND 1€-2 NA 1000 NA/Re et al.,
diet for 13 weeks (65 body weight 1984, U.S. EPA,
mg/kqg/day) 1985
DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985
DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985
NA; 3 ppm in diet NA rat NA; increased liver ND 2t-4 NA 1000 U.S. EPA, 1989/

for 90 days (0.15
mg/kg/day)

{males) and brain

weight (females)

Kohn, 1968, U.S.
EPA, 1980, 1989

0059n
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REAUTH FERECES ASSESSMINTS SUMMARY JABIE A SUBCHRONIC AND CHRONIC 10XICITY (OTHER TMAN CARCINOGINILITY)

Upddte. March,

1990

chronic (RfD)

Ammon14a

chronic (RfD)

Anthracene

chronic (RfDg)

Anlimony

—. Exposure ———-pecies Effect of Concern Reference Dose Uncertalnty factor __ Reference
Compound Inhalatton, Oral Inhalation Oral Inhalation, Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mq/m3 (mg/kg/day)} (mg/kg/day)
NA, 3 ppm in diel NA rat NA; increased )iver ND 26-59 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
subchronic (RfDg) 0 36 mg/m3 cont inuous; human human odor threshold, 0 36¢ 34 mg/t none none Carson et al ,
9934 mg/¢ in drinking taste threshold in drinking 1981; U.S EPA,
water waterd 1987/Campbe 11
et at , 1958,
U.S. EPA, 1981,
1987, WHO, 1986
0 36 mg/m3 cont inuous; human human odor threshold; 0.36¢.9 34 mg/e none none Carson et al ,
34 mg/t in drinking taste threshold in drinking 1981, U.S EPA,
waler waterd 1987/Campbe | 1
et at , 1958,
US EPA, 1981,
1987; WHO, 1986
U S. EPA, 1987,
subchronic (RFfDg) NA; 1000 mg/kg/day NA mouse NA; No effecls NA 30 NA 300 U S. EPA, 1989
by gavage for 90 days
NA; 1000 mg/kg/day NA mouse NA; No effects NA 314 NA 3000
by gavage for 90 days
subchronic (RfDg) NA; S ppm Sb from NA rat cancer; reduced Npe 4E-4 NA 1000 U S. EPA, 1981/
antimony potassium 11fespan, altered Schroeder
tartrate in drinking blood chemistries et al., 1970;
water, lifetime U.S. EPA, 1990
{0.35 mg Sb/kg/day)
NA; 5 ppm Sb from NA rat cancer; reduced ND®© 4 -42 NA 1000 U S. [PA, 1987/

chronic (RfD)

antimony potassium
tartrate \n drinking
water, 1Vfetime
(0.35 mg Sb/kg/day)

1ifespan, altered
blood chemistries

Schroeder

et al., 19/0,
U.S. EPA, 1985,
1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update:

March, 1990

Compound

Antimony pentoxide

subchronic {RfDg)

chronic (RfD}

Antimony potassium
tartrate

subchronic (RFfDg)

chronic (RfD)

Antimony tetroxide

subchronic (RfDg)

_ Exposure Species Effect of Concern. Reference Dose Uncertainty Factor Reference

Inhalation, Oral Inhalation Oral Inhalation; Oral Inhalatton Oral [nhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day}) (mg/kq/day)

NA, 5 ppm Sb from NA rat cancer; reduced ND€ 5t -af NA 1000 u.S. EPA, 1987/

antimony potassium 1ifespan, altered Schroeder

tartrate Yn drinking blood chemistries et al., 1970;

water, 1¥fetime U.S. EPA, 1990

(0.35 mg Bs/kg/day,

0.46 mg Sby0s kg/day

NA; S ppm Sb from NA rat cancer; reduced Npe 5¢-4f NA 1000 U.S. EPA, 198)/

antimony potassium lifespan, altered Schroeder

tartrate in drinking blood chemistries et al., 1970;

water, 1ifelime U.S. EPA, 1985,

(0.35 mg Sb/kg/day, 1987, 1990

0.46 mg Sby0g kg/day)

NA; 5 ppm Sb from NA rat cancer; reduced NDE 9¢ -4f NA 1000 U.S. EPA, 1987/

antimony potassium 11fespan, allered Schroeder

tartrate in drinking blood chemisiries et al,, 1970;

water, lifetime U.S. EPA, 1990

{0.35 mg Sb/kg/day,

0.93 mg SDK tartrate/

kg/day)

NA; 5 ppm Sb from NA rat cancer; reduced ND® 9g-4f NA 1000 U.S. EPA, 1987/

antimony potassium 1ifespan, altered Schroeder

tartrate in drinking blood chemistries et al., 1970;

water, 1ifetime U.S. EPA, 1987,

{0.35 mg Sb/kg/day, 1990

0.93 mg SbK tartrate/

kg/day)

HA; S ppm Sb from anti- NA rat cancer; reduced NDE af -af NA 1000 U S. EPA, 1987/

mony potassium tartrate
in drinking water, life-
time (0.35 mg Shb/kg/day,
0 44 mg Sby04/kg/day)

11fespan, altered
blood chemistries

Schroeder

et al , 1970:;
US. EPA,
1990

0059h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update:

March, 1990

Exposure Specles Effect of Concecrn 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)
chronic (RfD) NA; 5 ppm Sb from anti- NA rat cancer; reduced ND® ae-4f NA 1000 U.S. EPA, 1987/
mony potassium tartrate 11fespan, altered Schroeder
in drinking water, 1ife- blood chemistries et al., 1970;
time (0.35 mg Sb/kg/day, U.S. EPA, 1985,
0.44 mg Sby04/kg/day) 1987, 1990
Antimony trioxide
subchronic (RfDg) NA; S ppm Sb from NA rat cancer; reduced ND€ 4 -4f NA 1000 U.S. EPA, 1987/
antimony potassium 11fespan, altered Schroeder
tartrate n drinking blood chemistries et al., 1970;
water, lifetime U.S. EPA, 1990
(0.35 mg Sb/kg/day,
0.42 mg Sbp03/kg/day)
chronic (RfD) NA; 5 ppm Sb from NA rat cancer; reduced NDe T NA 1000 U.S. EPA, 1981/
antimony potassium 1ifespan, altered Schroeder
tartrate in drinking blood chemistries et al., 1970;
water, lifetime U.S. EPA, 1985,
(0.35 mg Sb/kg/day, 1987, 1990
0.42 mg Sbp03/kg/day)
Aramite
subchronic (RfDg) NA; 500 ppm in diet NA dog NA; degenerative ND 1£-1 NA 100 U.S. EPA, 1989/
for 52 weeks (12.5 liver effect Oser and Oser,
mg/kg/day) 1960
chronic (RfD) NA; 100 ppm in NA rat NA; increased ND 5€-2 NA 100 U.S. EPA, 1989/
diet for 104 weceks liver welight Popper et al.,
(5 mg/kg/day) (also see Table B) 1960; Oser and
Oser, 1962
Arsenic _
subchronic (RfDg) NA; | ug/kg/day NA human NA; keratosis and ND 1£-3 NA 1 U.S. EPA, 1984/
hyperpigmentation Tseng, 19717
chronic (RfD) NA; 1 ug/kg/day NA human cancer; keratosis ND 1£-39 NA 1 U.S. EPA, 1984/

and hyperpigmenta-
tion (also see
Table B)

Tseng, 1977
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HEAL TR TRIECRS ASSESSMENES SUMMARY TARBLE A SUBLIKONTC AND CURONTE J0XT0T1Y (OHIHR HIAN CARCINOGENICDLY)
Update  March, 1940

diet for 1 year

effects

ceo—.fxposure__ .. _.Species _ ___ Lffecl of Concern _ __ Reference Dose ___ _ Uncertalnly factor _ Reference
Compound Inhalation, Oral Inhalation Oral Inhatalion, Oral Inhaiation Oral Inhalation Oral Inhalallon/0ral
[mg/m3 {mg/kg/day)] (mg/kg/day)
Alrazine .
subchronic (RfDg) NA; 15 ppm In the diet NA dog NA, cardlac ND 5€-3 NA 100 Us tPA, 1990/
for 52 weeks (0.5 effects (iba-Gelgy,
mg/kg/day) 1967, US IPA,
1984, 1990
chronic (RFD) NA, 15 ppm tn the diet NA dog NA, cardlac UsS {PA, 1990/
for 52 weeks (0.5 effects Ciba -Gegy,
mg/kg/day) 1987, U S. EPA,
1984, 1990
subchronic (RfOg) 1.15 mg BaC03/m3 rat rat fetotoxicity; 56-3 (1£-3)bb larasenko et
{0.80 mg Ba/m3) 4 increased blood al , 19,
hours/day for 4 months pressure U S EPA, 1984/
(0.14 mg Ba/kg/day),; Perry et al ,
100 ppm Ba from BaCl, 1983, U S PA,
(5.1 mg Ba/kg/day) in 1990
drinking water for 4
<16 months ’
chronic (RfD) 1.5 mg BaCO3/m3 rat rat fetotoxicity; 56-4 (1£-4)bb larasenko et
(0 80 mg/Ba/m3) 4 increased blood al , 1971,
hours/day for 4 months pressure Us EPA, 1984/
{0 14 mg Ba/kg/day), Perry et al ,
100 ppm Ba from BaClp 1983, U S [PA,
{5.1 mg Ba/kg/day) ‘n 1984, 1985,
drinking water for 1990
<16 months
subchronic (RfDg) NA; 25 mg/kg/day 'n the NA dog NA; hematological us (PA, 1990/
diet for 1 year effects £ Lilly Co .
1972, U S EPA,
1984, 1990
chrenic (RfD) NA, 25 mg/kg/day in the NA dog NA, hematological UsS EPA, 1990/

€11 Lilly Co .
1972, U S tPA,
1984, 1390

A-9
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update:

March, 1990

Exposure Specles Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Ora) Inhalation Oral Inhalation; Oral, Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)) (mg/kg/day)
Benzal chloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985
Benzaldehyde
subchronic (RfDg) NA; 200 mg/kg/day by NA rat NA; kidney, ND 1€+0 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 1£-19 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 3t-3 NA 1000 u.S. EPA, 1987/
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 cel) ND 3£-39 NA 1000 u.S. EPA, 198/
dihydrochloride in and liver cell Littlefleld
drinking water for changes (also et al., 1983;
33 months see Table B) U.S. EPA, 1990
(27.2 mg/kg/day)
Benzoic ac\d
subchronic (RFfDg) NA; per capita dally NA human NA; irritation, 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 daily NA human NA; firritation, ND 4E.09 NA 1 U.S. EPA, 1981/
dietary intake of malaise FASEB, 1973;
benzoic acld equiva- U.S. EPA,
lent to 312 mg/day 1987, 1990
Benzyl Alcohol
subchronic (RfDg) NA; 200 mg/kg by NA rat NA; decrease 1n ND 1640 NA 1000 U S. EPA, 1989/

gavage 5 days/week
for 13 weeks
(143 mg/kg/day)

body weight

NTP, 1988; U.S.
EPA, 1989
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update:

March, 1990

Compound

Exposure

Spec es

Inhalation; Oral

Inhalation Oral

Effect of Concern
Inhalation; Orafl

Reference Dose

Uncertainty Factor

Reference

Inhalattion

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

Oral

Inhalation

Oral

Inhalation/Oral

chronic (RfD)

Bery)ltum

subchronic (RfDg)

chronic (RfD)

1,1 -Biphenyl
subchronic (RfDg)

chronic (RfD)

NA; 400 mg/kg by
gavage S days/week
for 103 weeks

(286 mg/kg/day)

NA; 5 ppm in drinking
water for lifetime
(0.54 mg/kg/day)

NA; S ppm in drinking
water for 11fetime
{0.54 mg/kg/day)

NA; 0.1X 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-ethylhexyl) phthalate

subchronic (RfOg)

chronic (RfD)

Bisphenol A
subchronic (RfDg)

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

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

NA; 0-1000 ppm for

NA rat

NA rat

NA rat

NA rat

NA rat

NA guinea
pig

NA gutnea
plg

NA rat

NA;
the
the

NA;

NA;

hyperplasia of
epithelium of
forestomach

none observed

none observed

{also see Table B)

kidney

NA;

kidney

increased

relative liver
weight

NA;

increased

relative liver
weight (also see
Table B)

NA;

reduced body

3E-0

5€-3

Se-33

5€-2

5£-22

2e-2

2€-24

NA

NA

NA

NA

NA

NA

NA

1000

100

1000

1000

1000

U.S. EPA, 1989/
NTP, 1988; U.S.
EPA, 1989

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

U.S. EPA, 1981/
Carpenter

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

U.S. EPA, 1987/
Carpenter

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

U.S. EPA, 1988/

18 weeks, 2 generations weight U.S. EPA, 1984,
(NOAEL 750 ppm = 1988, 1990
62 mg/kg/day)
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1990

Exposure Specles 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)
chronic (RFD) NA; 0, 1,000, 2,000 ppm NA rat NA; reduced body ND SE-22 NA 1,000 U.S. EPA, 1988a/
{1000 ppm = 50 mg/kg/day) welght NTP, 1982;
U.S. EPA,
1988, 1990
Boron
subchronic (RfDg) NA; 350 ppm in diet NA dog NA; testicular ND 9t -2 NA 100 U.S. EPA, 1981/
(8.75 mg/kg/day) for lestions Welr and
2 years Fisher, 1972;
U.S. EPA, 1987
chronic (RFD) NA; 350 ppm in diet NA dog NA; testicular ND 9¢-2) NA 100 U.S. EPA, 1982/
{8.75 mg/kg/day) for lesions Weir and
2 years Fisher, 1972;
U.S. EPA, 1987
Brominated dibenzo-p-dioxins
and dibenzofurans DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA,
{also see Table B) 1985a.b, 1986
Bromojcetone DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
8romochloroethane DATA INADEQUATE FOR QUANTIVATIVE RISK ASSESSMENT U.S. EPA, 1985
@romodichloromethane
subchronic (RfDg) NA; 25 mg/day by gavage WA mouse NA; renal cytomegaly ND 26-2 NA 1000 U.S. EPA, 198)/
S days/week for 102 NTP, 1986/
weeks (17.9 mg/kg/day) U.S. EPA, 1990
chrontc (RfD) NA; 25 mg/day by gavage NA mouse NA, renal cytomegaly ND 2€-23 NA 1000 U.S. EPA, 1981/
§ days/week for 102 {also see Table B) NTP, 1986;
weeks (17.9 mg/kg/day) U.S. EPA, 1990
Bromoform
subchronic (Rf0g} NA; 25 mg/kg by gavage NA rat NA; liver effects ND 2E-1 NA 100 U.S. EPA, 1987/
§ days/week for 13 weeks NTP, 1988;
{17.9 mg/kg/day) U.S. EPA, 1989,
1990
0059h A-12 04/24/90



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

Compound

Exposure

Effect of Concern

Inhalation; Oral

Inhalation Oral Inhalation; Oral

Reference Dose Uncertainty Factor

Inhalation
(mg/m3 (mg/kg/day}]

Reference
Inhalation/0ral

chronic (RfD)

Bromomethane
subchrontc (RfDg)

chronic (RFD)

NA; 25 mg/kg by gavage
5 days/week for 13 weeks
(17.9 mg/kg/day)

26.6 ppm {103 mg/m3)

1.5 hours/day, 4 days/
week for 8 months (HEC=
18 mg/m3); 2 mg/kg

S days/week for 13 weeks
(1.4 mg/kg/day)

26.6 ppm (103 mg/ma)
1.5 hours/day, 4 days/
week for 8 months (HEC=
18 mg/m3); 2 mg/kg

S days/week for 13
weeks (1.4 mg/kg/day)

4-Bromophenyl phenyl ether

Bromophos
subchronic (RfDg)

chronic (RfD)

Bromoxynil
subchronic (RfDg)

NA; 5 mg/kg/day in the
diet for 3 generations

NA; 5 mg/kg/day in the
diet for 3 generations

NA; 100 ppm tn the diet
for 2 years (5 mg/kg/
day)

NA; liver effects ND
{(also see Table B8)

neurotocxicity; 6€-2

hyperplasta
of forestomach
epithelium

neurotoxicity; s€-2)

hyperplasia of
forestomach
epitheltum

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

NA; depression ND
of plasma and.

1iver cholin-

esterase

NA; depression ND
of plasma and

1iver cholin-

esterase {also see

Tabte B)

NA; no adverse ND
effects

U.S. EPA, 198Y/
NTP, 1988;

U.S. EPA, 1989,
1990

Russo el al.,
1984/Danse et
al., 1984;
u.S. EPA, 1987

Russo et al.,
1984/Danse

et al., 1984,
U.S. EPA, 1986a,
1967, 1990

U.S. EPA, 1986

U.S. EPA, 1986/
Leuschner

et al., 1967;
U.S. EPA, 1986

U.S. EPA, 1986/
Leuschner

et at., 1967;
U.S. (PA, 1986

U.S. EPA, 1990/
Unton Carbide,
1982; U.S. EPA,
1984, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICIY)

Update:

March, 1990

Compound

chronic (RfD)

Bromoxynil ocltanuai¢
subchronic (RfDg)

chronic (RfD)

Busan 77
Busan 90

1-Butanol
Subchronic (RfDg)

chronic (RfD)

Butylate
subchronic (RfDg)

chronic (RfD)

day)

day)

day)

005%h

Exposure Species Effect of Concern Reference Dose Uncertainty factor Reference
Inhalation, Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)) (mg/kg/day)
NA; 100 ppm in the diet NA rat NA; no adverse ND 2€-22 NA 300 U.S. EPA, 1990/
for 2 years (5 mg/kg/ effects Unton Carbide,
1982; U.S. EPA,
1964, 1990
NA; 100 ppm in the diet NA rat NA; no adverse ND 2t-2 NA 300 u.S. EPA, 1990/
for 2 years (S mg/kg/ effects Unton Carbide,
1982; U.S. EPA,
1984, 1990
NA; 100 ppm 1n the diet NA rat NA; no adverse ND 2t-22 NA 300 U.S. EPA, 1990/
for 2 years (5 mg/kg/ effects Union Carbide,
1982; U.S. EPA,
19684, 1990
DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSNENT U.S. EPA, 1984
DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
NA; 125 mg/kg/day by NA rat NA; effects ND 1E+0 ND 100 U.S. EPA, 1989/
gavage for 13 weeks on erythrocyte U.S. EPA, 1986,
1989, 1990
NA; 125 mg/kg/day by NA rat NA; effects ND 1E-13 ND 1000 U.S. EPA, 1989/
gavage for 13 weeks on erythrocyte U.S. EPA, 1986,
1989, 1990
NA; 5 mg/kg/day by NA dog NA; liver NO 5£-2 NA 100 u.s. EPA, 1904/
gavage for 12 months effects Stauffer Chem.
Co., 1987; U.S.
EPA, 1984, 1990
NA; 5 mg/kg/day by NA dog NA; 1iver ND 5E-22 NA 100 U.S. EPA, 1984/
gavage for 12 months effects Stauffer Chem
Co., 1987, U.S
EPA, 1984, 1989,
1990
A-14 04/24/90



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

Exposure Specles Effect of Concerp Reference Dose Uncertainty factor Reference
Compound Inhatation; Oral Inhalation Oral Inhatation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral

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

Butyl bensy) phthalate

subchronic {Rf0g) NA; 0.28% of diet NA rat NA; effects on body ND 2E+0 NA 100 U.S. EPA, 1987
for 26 weeks {159 weight gain, testes, 1989/N1P, 1985;
mg/kg/day) 1ver, kidney U.S. EPA, 1986,
1987, 1989, 1990
chronic (RfD) NA; 0.28% of diet NA rat NA; effects on body ND 26-13 NA 1000 U.S. EPA, 1987
for 26 weeks {159 weight gain, testes, 1989/NTP, 1985;
mg/kg/day} Viver, k\dney 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
Bulyrolactone, gamma DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Cacodylic acid
sudbchronic (RfDg} NA; 184 mg/kg cacodylic NA rat NA; none NA 3E-2¢¢ NA 300 U.S. EPA, 1989/
acid in diet 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 NA 3E-39.¢€C NA 3000 U.S. EPA, 1989/
aclid \n 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 NDh NA NA U.S. EPA, 1984/
U.S. EPA, 1984
chronic (RfD) NA; NA NA human cancer (see Table B); ND 1£-3 (food)‘-‘NA 10 U.S. EPA, 1984/
renal damage SE-4 (water) U.S. EPA, 1988,
1990
Caprolactam
subchronic {RfDg) NA; 0.1X diet 90 days NA rat NA; renal effects ND 5¢-1 NA 100 U.S. EPA, 1988/
(50 mg/kg/day) Powers et al.,
1984; U.S. EPA,
1988
chronic (RfD) NA; 1000 ppm for 3 NA rat NA; reduced body ND SE-14 NA 100 U.S. EPA, 1988a/
generations weight Serota et al.,
{50 mg/kg/day) 1984; U.S. EPA,
1988, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

March, 1990

Exposure Specles Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalattion; Oral Inhalation Oral Inhalattion Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
Captafol
subchronic (RfDg) NA; 2 mg/kg/day in NA dog NA; kidney and ND 2t-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 2L-33 NA 1000 U.S. EPA, 1990/
capsules for 12 months bladder effects Or tho-Chevron
(also see Table B) Chemical Co.,
1985; U.S. EPA,
1984, 1990
Captan
subchronic (RfDg) NA; 12.5 mg/kg/day in NA rats NA; decreased ND 1€-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 rats NA; decreased ND 1£-19 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
Carhary)
subchronic (RfDg) NA; 200 ppm in the diet NA rat NA; kidney and ND 1£-1 NA 100 U.S. EPA, 1990/
for 2 years (9.6 mg/kg/ and liver Carpenter
day) toxicity et al., 1961;
U.S. EPA, 1984,
1990
chronic (RfD) NA; 200 ppm in the diet NA rat NA; kidney and ND 1€-13 NA 100 U.S. EPA, 1990/

for 2 years (9.6 mg/kg/ and liver Carpenter
day) toxicity et al., 1961;
U.S. EPA, 1984,
1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update:

March, 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)
Carbofuran
subchronic (Rf0g) 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 ical, testicular fMC Corp., 1983;
and uterine U.S. EPA, 1984,
effects 1990
chronic (RfD) NA; 0.5 mg/kg/day in NA dog NA; hematolog- ND 5€-33 NA 100 U.S. EPA, 1990/
the diet for 1 year fcal, testicular FMC Corp., 1983,
and uterine U.S. EPA, 1984,
effects 1990
Carbon tetrachloride
subchronic (RfDg) NA; 1 mg/day, S days/ NA rat NA; liver lesions ND 1E-3 NA 100 U.S. EPA, 1984/
week for 12 weeks Bruckner
(0.71 mg/kg/day) et al. 1986;
U.S. EPA, 1990
chronic (RFD) NA; 1 mg/day, S days/ NA rat NA; liver lesions ND 7€-42 NA 1000 U.S. EPA, 1984/
week for 12 weeks (also see Table B) Bruckner
(0.7 mg/kg/day) et al., 1986;
U.S. EPA, 1990
Chloral
subchronic (RfDg) NA; 15.7 mg/kg/day NA mouse NA; hepatotoxicity ND 26-2 NA 1000 u.S. EPA, 1988/
from drinking water Sanders
et al., 1982;
U.S. EPA, 1988
chronic (RfD) NA; 15.7 mg/kg/day NA mouse NA; hepatotoxicity ND 26-33 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; Viver necrosis ND 6E-5 NA 1000 U.S. EPA, 1988/

130 weeks (0.045
mg/kg/day)

Velsicol
Chemical Corp.,
1983; U.S. EPA,
1990

0059h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalatton Oral Inhalation; Oral Inhalation Oral Inhalation 0ral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
chrontc (RfD) NA; 1 ppm in diet for NA rat NA; liver necrosis 6€-53 NA 1000 U.S. EPA, 1988/
130 weeks (0.045 {also see Table B) Velsicol
mg/kg/day) Chemicatl Corp.,
1983; U.S. EPA,
1990
Chloroacetaldehyde DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1988
Chloroacetic acid
subchrontc (RfDg) NA; 30 mg/kg, 5 days/ NA rat NA; myocarditis 26-2 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, S days/ NA rat NA; myocarditis 2t-3 NA 10,000 U.S. EPA, 1988/
week for 13 weeks IRDC, 1982,
(21.4 mg/kg/day) U.S. EPA, 1988
2-Chloroaniline DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (SEE TABLE B) U.S. EPA, 19687
3-Chloroant }ine DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (SEE TABLE 8) U.S. EPA, 1987
4-Chloroaniline
(p-Chloroaniline)
subchronic (RfDg) NA; 250 ppm in diet NA rat NA; proliferative 4E-3 NA 3000 U.S. EPA, 1987/
for 18 weeks (12.5 lestons of the NCI, 1979;
mg/kg/day) spleen U.S. EPA, 1990
chronic (RfD) NA; 250 ppm in diet NA rat NA; proliferative 4£-32 NA 3000 U.S. EPA, 198Y/
for 18 weeks (12.5 lestions of the NCI, 1979;
mg/kg/day) spleen (also U.S. EPA, 1990
see Table B)
Chlorobenzene
subchronic (RfDg) 15 ppm (345 mg/m3) rat dog 1iver and kidney 2€-1 (5€-2) 2E-1 1000 100 Dilley, 1977;

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

21.3 mg/kg/day by
capsule for 90 days

effects; liver and
kidney effects

U.S. EPA, 1984/
Monsanto, 1967;
U.S. EPA, 1985,
1989, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 199

Compound

Exposure

Species

Inhatation; Oral

Inhalation Oral

Effect of Concern
Inhalation; Oral

Reference Dose

Uncertainty Factor

Inhalation

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

Oral

Inhalation

Oral

Reference
Inhalation/Oral

chronic (RfD)

p-Chlorobenzolic acid
subchronic (RfDg)

chronic (RfD)

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

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

NA; 0.2% in diet for
S months (173.3

mg/kg/day)

4-Chlorobenzotrifluoride

subchronic (Rf0g)

chronic (RfD)

2-Chloro-1,3-butadiene

(Chloroprene)
subchronic (RfDg)

chronic (RfD)

NA; 15 mg/kg/day by
gavage dally for 90
days

NA; 15 mg/kg/day by
gavage datly for 90
days

10 ppm, 6 hours/day,

S days/week for 2 years

{36 mg/m3); NA

10 ppm, 6 hours/day,

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

1iver and kidney
effects; Viver and
kidney effects
(also see Table B)

NA; none observed

NA; none observed

NA; renal tubular
degeneration

NA; renal tubular
degeneration

alopecia, retarded
growth; NA

alopecia, retarded

2E-2 (5E-3)

1€-1(4€-2)

1E-1({4E-2)

2e-23

2E+0

2€-1

2-2

2t-2b.q

2£-2b.q

NA

NA

100

100

100

100

1000

NA

Dilley, 1977;
U.S. EPA, 1984/
Monsanto, 1967;
U.S. EPA, 1985,
19689, 1990

U.S. EPA, 1987/
Kieckebusch

et al., 1960;
U.S. EPA, 1987

U.S. EPA, 198Y/
Kieckebusch

et al., 1960;
U.S. EPA, 1987

U.S. EPA, 1968/
Hooker Chemical
Co., 1981;

U.S. EPA, 1988

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

U.S. EPA, 1988

Du Pont, 1985;
U.S. EPA,
1989/U.S. EPA,
1989

Du Pont, 1985;

5 days/week for 2 years growth; NA U.S. EPA,
(36 mg/m3); NA 1989/U.S. EPA,
1989
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NEAL T FERTerS A sEMENES SHMMARY TABED A SOBCHRONIC AND CHRONTC TOXIECLIY (OLER TUAN CARCINOGINITTIY)
Update  March, 1990
.... bxposure _._Spectes _____ Effect of Concern _ _____ Reference Dose_ Uncertainty factor _ Reference
Compound Inhalation, Oral Inhalation Oral Inhalatton; Oral Inhalation Oral Inhalatton Oral Inhalation/0ral
{mg/m3 (mg/kg/day)} (mg/kg/day)
1 Chlorobulane
subchronic {RfD)g NA, 120 mg/kg, 5 days/ NA rat NA, CNS and ND 9E -1 NA 100 US L[PA, 1988/
week for 13 weeks by hematopoletic NIP, 1986,
gavage (86 mg/kg/day) effects U S. EPA, 1988
chronic (RfD}) NA, 60 mg/kg, 5 days/ NA rat NA; mortality, ND at-1! NA 100 US. EPA, 1988/
week for 103 weeks by CNS and hemato- NIP, 1986,
gavage (43 mg/kg/day) logic effects U.S EPA, 1988
?2-Chlorobutane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT! US EPA, 1988/
U.S. EPA, 1988
Chlorocyc lopentadiene DATA INADFQUATE FOR QUANTITATIVE RISK ASSESSMENT US [PA, 1988
Chlorodibromomethane
subchronic (RfDg) NA: 30 mg/kg S5 days/week NA NA NA; iver lesions ND 2€ -1 NA 100 U.S EPA, 198)/
for 13 weeks (21 4 NIP, 1985;
mg/kg/day) U S. EPA, 1990
chronic (RFD) NA, 30 mg/kg 5 days/week NA rat NA; liver lestions ND 2€.23 NA 1000 U S. EPA, 1981/
for 13 weeks {21.4 {also see Table B) NIP, 1985,
mg/kg/day) U S. EPA, 1990
p Chloro m-cresol N
subchronic (RfDg) NA; 200 mg/kg/day for NA rat NA; decrease In ND 2€+0 NA 100 U S. EPA, 1988/
28 days welight gain Madsen-et al ,
1966; U.S. EPA,
1988 - .
chronic (RfD) NA; KA NA NA NA; NA ND ND NA NA U.S. EPA, 1988/
U.S. EPA, 1988
Chloroform
subchronic (RfDg) NA; 15 mg/kg, b days/ NA dog NA; liver lesions ND 1€-2 NA 1000 U.S. EPA, 1988/
week for 7.5 years Heywood et a! ,
(12 9 mg/kg/day) 1979; U S. EPA,
1990
chronic (RFD) NA; 15 mg/kg, 6 days/ NA dog NA; liver lesions ND 1-29 NA 1000 U.S. [PA, 1988/

week for 1.5 years
(12 9 mg/kg/day)

{also see lable B)

Heywood et al ,
1979; U.S. EPA,
1990
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HEALTH ETEECES ASSISSMENTS SUMMARY JABLE A: SUBCHRONIC AND CHRONIC TOXICIIY (OTHIR THAN CARCINOGENICIIY)
Update: March, 1990

f xposure Species Effect of Concern Reference Dose Uncertainty factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/0Oral

[mg/a3 (mg/kg/day)) (mg/kg/day)

m-Chloronitrobenzene OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985

Chlorophenol, 3- and 4. DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSHENT U.S. EPA, 1987

2-Chlorophenol

subchronic (Rf0g) NA; 50 ppm tn drinking NA rat NA; reproductive ND SE-3 NA 1000 U.S. EPA,
waler from weaning effects 1987a,b/[xon and
through birth of first Koeller, 1982;
Vitter (5 mg/kg/day) U.S. EPA,
1987a.b, 1990
chronic (RFD) NA; SO ppm in drinking NA rat NA; reproductive N0 5€-32 NA 1000 U.S. EPA,
water from weaning effects 1987a,b/Exon and
through birth of first Koeller, 1982;
itter (5 mg/kg/day) U.S. [PA,
1987a,b, 1990
2-Chloropropane -
subchrontc (RfDg) 250 ppm (803 mgln3). rat NA 1iver effects; NA 30 (9E-1) ND 100 NA Gage, 1970;
6 hours/day, 5 days/ U.S. EPA, 198Y/
weeks for 4 weeks U.S. EPA, 1967
(91.4 mg/kg/day); WA
chronic (RfD) 250 ppm (803 mg/n3). rat NA Tiver effects; NA -1 (9L-2) ND 1000 NA Gage, 1970;
6 hours/day, 5 days/ U.S. EPA, 198/
weeks for 4 weeks U.S. EPA, 1987
(91.4 mg/kgsday); NA
3-Chloropropene (see Allyl chloride)
Chlorotoluenes, m- and p- DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985
o-Chlorotoluene
subchronic NA; 20 mg/kg/day by NA rat NA; decreased body NA 2f-1 NA 100 U.S. EPA, 1990/
gavage for 103 or weight 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
104 days

weight gain

Gibson et al.,
1974; U.S. [PA
1990
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HEALTH [FFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update:

March, 1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Tnhalation; Oral Inhalation Oral  Inhalation; Oral Tnhatation Oral Inhalation Oral TInhalation/Oral
(mg/m3 (mg/kg/day)) (mg/kg/day)
Chlorpyrifos
subchronic (RfDg) NA; 0.03 mg/kg/day by NA human NA; decreased ND 3-3 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 3E-32 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 rats, NA; reduced ND 1€-2 NA 100 U.S. EPA, 1984/
'n rats, 2-year study dogs fertility in U.S. EPA, 1984
in dogs rats, liver
effects 'n dogs
chronic (RfD) NA; 3-generation study NA rats, NA; reduced ND 1£-29 NA 100 U.S. EPA, 1984/
in rats, 2-year study dogs fertility in U.S. EPA, 1964
in dogs rats, liver
effects in dogs
Chlorthaloni)
subchronic (Rfdg) NA; 60 ppm In the diet NA dog MNA; 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,
Uu.S. EPA, 1990
chronic (RfD) NA; 60 ppm in the diet NA dog NA; kidney ND 1.5€-23 NA 100 0.S. EPA, 1990/
for 2 years (1.5 mg/kg/ lestons Diamond Shamrock
day) (also see Table 8) Chem. Co., 1970,
u.S. EPA, 1990
Chlorthiophos
subchronic (RfDg) 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 Wor thing 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/
kg/day)

on erthrocyte
cholinesterase

Worthing and
Walker, 1983;
U.S. EPA, 1986
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1990

Compound

Exposure

Specles

Inhalation; Oral

Inhalation Oratl

Effect of Concern

Reference Dose

Inhalation; Orai

Inhalation

Oral

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

Uncertainty Factor

Inhalation Oral

Reference
Inhalation/0Oral

Chromium {I1II)
subchronic (RfDg)

chronic (RfD)

Chromium (VI)
subchronic (RfDg)

chronic (RfD)

Chrysene

Copper
subchronic (RfDg)
chronic {RfD)

m-Cresol
subchronic (RfDg)

NA; 5X Cry03 in diet
S days/week for 90 days
(1400 mg Cr/kg/day)

NA; 5% Crp03 in diet
5 days/week for 600
feedings {1468 mg
Cr/kg/day)

NA; 25 ppm Cr VI in
drinking water for 1
year (2.4 mg/kg/day)

NA; 25 ppm Cr VI 4n
drinking water for 1
year (2.4 mg/kg/day)

NA; 5.3 mg, single
dose

NA; NA

NA; 50 mg/kg/day
for 90 days

NA

NA

NA

NA

NA

NA

NA

rat

rat

rat

rat

OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

human

rat

NA; hepatotoxtcity

NA; hepatotoxicity

cancer; not defined

cancer (see
Table B); not
defined

NA; local Gl
irritation

NA; local G!
‘rritation!

NA; reduced body
weight gain, neuro-
toxicity

1641

1€+02

2t-2

5€-34

1.3 mg/ak

1.3 mg/ek

NA

NA

NA

NA

NA

NA

100

1000

100

500

NA

NA

U.S. EPA, 1984/
Ivankovic and
Preussman, 1975;
U.S. EPA, 1984

U.S. EPA, Y964/
Ivankovic and
Preussman, 1975;
U.S. EPA, 1984,
1990

U.S. EPA, 1984/
MacKenzie

et al., 1958;
U.S. EPA, 1984

U.S. EPA, 1984/
MacKenzie

et al., 1958;
U.S. EPA, 1984,
1990

U.S. EPA, 1984
EPA, 1984/
tPA, 1987

EPA, 1904/
EPA, 1987

[ [
[ N ] [Z N ]

U.S. EPA, 1984,
1985/Micro-
blological
Assoclates,
1986; Toxicity
Research Labora-
tortes, 1987;
U.S. EPA, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1990

Compound

Exposure

Spectes

Inhalation; Oral

Inhalation Oral

Effect of Concern

Reference Dose

Inhalation; Oral

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

Inhalation

Oral

Uncertainty Factor

Inhalation

Oral

Reference
Inhalation/Oral

chronic (RfD)

o-Cresol
subchronic (RfDg)

chrontc (RfO)

p-Cresol
subchronic (Rf0g)

chronic (RfD)

NA;
for

NA;
for

NA;
for

NA;
for

NA;
for

S0 mg/kg/day
90 days

S0 mg/kg/day
90 days

S0 mg/kg/day
90 days

S0 mg/kg/day
90 days

50 mg/kg/day
90 days

NA

NA

rat

rat

rat

rat

rat

NA; reduced body
weight gain, neuro-
toxicity

NA; reduced body
veight gain, neuro-
toxicity

NA; reduced body
weight gain, neuro-
toxicity

NA; reduced body
weight gain, neuro-
toxicity

NA; reduced body
weight gain, neuro-
toxicity

5¢-29

5e-22

5g-22

NA

NA

1000

U.S. EPA, 1984,
1985/M1cro-
blological
Assoclates,
1986; Toxicily
Research Labora-
torles, 1987;
U.S. EPA, 1990

U.S. EPA, 1984,
1985/M4cro-
blological
Associales,
1986; Toxicity
Research Labora-
tortes, 1987;
U.S. EPA, 1990

U.S. EPA, 1984,
1965/M1cro-
blological
Assoclates,
1986; Toxicity
Research Labora-
tortes, 1987;
U.S. EPA, 1990

U.S. EPA, 1984,
1985/Nicro-
blologtcal
Assoclates,
1986; Toxicity
Research Labora-
tortes, 1987;
U.S. EPA, 1990

U.S. EPA, 1984,
1985/Nicro-
blological
Associates,
1986; Toxicity
Research Labora-
torles, 1987;
U.S. EPA, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
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Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation .0Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
{mg/m3 (mg/kg/day)] (mg/kg/day)
Cumene
subchronic (RfDg) 105.1 ppm (5117 ug/n3) rat rat CNS involvement, 9% -2 4E-1 1000 300 Monsanto Company
for 6 hrs/day, S nasal irritatton; 19686; U.S. EPA,
days/wk for 4 weeks; renal 1987, 19%0/
110 mg/kg/day for Wolfe, 1956;
194 days U.S. EPA, 1990
chronic (RfD) 105.1 ppa (517 mg/m3) rat rat CNS involvement, 9¢-3) aL-22 10000 3000  Monsanto Company
for 6 hrs/day, § nasal irritation; 1986; U.S. EPA,
days/wk for 4 weeks; renal 1987, 1990/
110 mg/kg for 194 days Wolfe et al.,
1956; U.S.
EPA, 1987, 1990
Cyanazine .
subchronic (RfDg) NA; 25 ppm 'n the diet NA dog NA; body wefight ND 2£-3 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,
ical chemistry 1964, 1990
parameters
chronic (RfD) 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/kg/ loss, hemato- Shell Cheas. Co ,
day) logic and clin- 1986, U.S. EPA,
fcal chemistry 1984, 1990
parameters
Cyanide
subchronic (RfOg) NA; 10.8 mg/CN/kg/day NA rat NA; weight loss, ND 2€-2 NA 500 U.S. EPA, 1984/
for 104 weeks from thyroid effects and Howard and’
dletl 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 2e-22 NA 500 U.S. EPA, 1984/

Cycloate

for 104 weeks from
diel treated with HCN

thyroid effects and

myelin degeneration!

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTY

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

U.S. EPA, 1984
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
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Exposure Specles Effect of Concerp Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalattion/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
Cyc lohexanol DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985
Cyclohexylamine
subchronic (RfDg) NA; 600 ppm cyclohexy- NA rat NA; reduced body ND 31 NA 100 U.S. EPA, 1981/
lamine-HC1 in 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 26-13 NA 100 U.S. EPA, 1981/
1amine-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 JE+0 (9E-)) ND 100 NA Dow, 1987;
for 135, 7-hour expo- lestons; NA U.S. EPA, 1981/
sures in 194 days U.S. EPA, 1987
(87.3 mg/kg/day); NA
Cyclopentadiene
chronic (RfD) NA; NA NA NA NA; NA ND ND NA NA U.S. EPA, 1981/
U.S. EPA, 1987
Dacthal (DCPA)
subchronic (RfDg) NA; 1000 ppm in the NA rat NA; kidney and ND SE-) 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
chronic (RfD) NA; 1000 ppm in the NA rat NA; kidney and ND S€-13 NA 100 U.S. EPA, 1990/
in the diet for 2 adrenal weights DVamond Shamrock
years (50 mg/kg/day) Co., 1963; U.S.
EPA, 1984, 1990
Dalapon (sodium salt)
subchronic (Rf0g) NA; 15 mg/kg/day in the NA rat NA; increased ND -2 NA 300 U.S. EPA, 1990/

dlet for 2 years

relative kidney
welight

Paynter et al.,
1960; U.S. EPA,
1984, 1990
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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; 15 mg/kg/day in the NA rat NA; Increased ND 3E.22 NA Joo U.S. EPA, 1990/
diet for 2 years relative kidney Paynter et al.,
weight 1960; U.S. EPA,
1984, 1990
2,4-08
subchronic (RfDg) NA; 8 mg/kg/day in the NA dog NA; internal ND 8f-2 NA 100 U.S. EPA, 1990/
diet for 90 days hemor rhage, Rhodia Inc.,
mortality 1969; U.S. EPA,
1984, 1990
chronic (RfD) NA; 8 mg/kg/day in the NA dog NA; internal ND 8£-32 NA 1000 u.S. EPA, 1990/
diet for 90 days hemorrhage, Rhodta Inc.,
mortality 1969; U.S. EPA,
1984, 1990
001
subchronic (RfDg) NA; | ppm in diet for NA rat NA; liver lesions ND SE-4 NA 100 U.S. EPA, 1984/
27 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 leslons ND SE-42 NA 100 U.S. EPA, 1984/
27 weeks (0.05 mg/kg/day) (also see Table B) Laug et al.,
1950; U.S. EPA,
1988, 1990
Decabromodiphenyl ether
(Decabromodiphenyl oxide)
subchronic (RfDg) NA; 1.0 mg/kg/day in NA rat NA; liver ND 1€-2 NA 100 U.S. EPA, 198Y/
the diet for 2 years enlargement Kociba et atl.,
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, 198Y/

the diet for 2 years

enlargement {(also

see Table B)

Kociba et al.,
1975; Norris et
al., 1973, 1975;
U.S. EPA, 198);
U.S. EPA, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 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)
Dlazinon
subchronic (RfDg) NA; 1.0 ppm (0.09 mg/kg/ NA rat NA; inhibition ND 9t -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; liver weight ND 1£-1 NA 100 U.S. EPA, 1990/
gavage for 45 or 90 and liver enzymes Carlson and
days lardiff, 1977;
U.S. EPA, 1984,
1990
chronic (RfD) NA; 10 mg/kg/day by NA rat NA; Viver weight ND 1£-23 NA 1000 U.S. EPA, 1990/
gavage for 45 or 90 and liver en:ymes Carlson and
days Tardiff, 1977;
U.S. EPA, 1984,
1990
Dibromochloromethane
subchronic (RfDg) NA; 30 mg/kg/day by NA rat NA; liver ND 2E-1 NA 100 u.S. EPA, 1990/
gavage, S5 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 2t-22 NA 1000 U.S. EPA, 1990/
gavage, 5 days/week for lesions NTP, 1985;
13 weeks (2] mg/kg/day) U.S. EPA, 1985,
{(also see Table B) 19689, 1990
A-28 04/24/90
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update:

March, 1990

Compound

Exposure

Species

Effect of Concern

Reference Dose

Uncertainty Factor

Reference

Inhalation; Oral

Inhalation Oral

Inhalation; Oral

Inhalation

Oral

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

Inhalation Oral

Inhalation/0ral

01-n-butyl phthalate
subchronic (RfDg)

chronic (RfD)

1,2-Dichlorobenzene
subchronic (RfDg)

chronic (RfD)

1,4-Dichlorobenzene
(p-dichlorobenzene)
subchronic (RfDg)

chronic (RfD)

Dichlorobutenes

NA; 0.25% of diet
for 52 weeks
(125 mg/kg/day)

NA; 0.25% of diet
for 52 weeks
(125 mg/kg/day)

290 mg/m3 7 hours/day,
S days/week for up to 7
months (44 mg/kg/day);
125 mg/kg/day, 5 days/

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

290 mg/m3 1 hours/day,
5 days/week for up lo 1
months (44 mg/kg/day);
125 mg/kg/day, 5 days/

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

15 ppm (454.6 mg/m3)
S hours/day, 5 days/week

for 76 weeks; NA

15 ppm (454.6 mg/m3)
S hours/day, 5 days/week

for 76 weeks; NA

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

NA; mortality

NA; morlal\ly‘

decreased body
weight gain; llver
effects (also see
Table B)

decreased body
weight gain;
1iver effects
(also see
Table B)

1iver and kidney
effects; NA

1iver and kidney
effects (also see
Table B)

2E¢0  (4f-1)

2E-1 (AE-2)

-1

7€-1

1£+0

1€-13

9E-)

9£-23,1

NA 100
NA 1000
100 100
1000 1000
100 NA
100 NA

OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (CANCER: SEE TABLE B)

U.S. EPA, 198Y/
Smith, 1953;
U.S. EPA, 19687

U.S. EPA, 1981/
Smith, 1953;
U.S. EPA, 1987
1990

Hollingswor th
et al., 1958;
U.S. EPA, 1987/
NTP, 1985; U.S.
EPA, 1987, 1990

Hollingswor th
et al., 1958;
U.S. EPA, 1981/
NTP, 1985; U.S.
EPA, 1987, 1990

Riley et al.,
1980/U.S. EPA,
1987

Riley et al.,
1980/U.S. €PA,
1987

U.S. EPA, 1987

0059h

A-29

04/24/90



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY {OTHER THAN CARCINOGENICITY)

Update: March, 1990

Compound

Dichlorodif luoromethane (F-12)

subchronic (RfDg)

chronic (RfD)

1,1 Dichtlurocthan.
subchronic (RfDg)

chronic (RfD)

1,1-Dichloroethylene
subchronic (Rf0g)

chronic (RfD)

Exposure Specles Effect of Concern Reference Dose Uncertainty Factor Reference
Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
4136 mg/m3, 8 hours/ guinea dog lung and 1tver 2640 (SE-1) 9E-1 1000 100 Prendergast
day, 5 days/week for pig lesions; none et al., 1967;
6 weeks (482.3 mg/kg/ U.S. EPA, 1981/
day); 90 mg/kg/day Clayton, 1967;
for 90 days U.S. EPA, 1987
4136 mg/m3. 8 hours/ guinea rat lung and liver 2€-1 (S5E-2) 2612 10,000 100 Prendergast
day, 5 days/week for plg lesions; depressed et al., 1967;
6 weeks (482.3 mg/kg/ body weight gain U.S. EPA, 1987/
day); 15 mg/kg/day Sherman, 1974;
for 2 years U.S. EPA, 1982,
1987, 1990
500 ppm (2025 mg/m3) cat rat kidney damage; none SE+0 (1€+0) 1640 100 100 Hofmann et al.,
6 hours/day, 5 days/week 1977; U.S. EPA,
for 13 weeks (138 mg/kgq/ 1984/Hofmann
day); 500 ppm (2025 et al., 1971;
mg/m3) 6 hours/day, U.S. EPA, 1983,
5 days/week for 1] weeks 1984
(115 mg/kg/day)
500 ppm (2025 mg/m3) cat rat kidney damage; none SE-1 (1E-1) 1€-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., 191;
mg/m3) 6 hours/day, U.S. EPA, 1983,
5 days/week for 13 weeks 1984
( mg/kg/day)
NA; 50 ppm in drinking NA rat NA; liver lesions ND 9€-3 NA 1000 U.S. EPA, 1984/
water for 2 years Quast et al.,
(9 mg/kg/day) 1983; U.S. EPA,
1988, 1990
NA; 50 ppm in drinking NA rat NA; liver leslions ND 9£-32 NA 1000 U.S. EPA, 1984/

water for 2 years
{9 mg/kg/day)

{(also see Table B)

Quast et al.,
1983; U.S. EPA,
1988, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
March, 1990

Update:

Compound

Exposure

Effect of Concern

Inhalation; Oral

Inhalation Oral

Reference Dose

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

Oral

(mg/kg/day)

Uncertainty Factor
Inhalation

Reference
Inhalation/Oral

1,2-c-Dichloroethylene

1,2-t-Dichloroethylene
subchronic (RfDg)

chronic (RFD)

2.4-Dichlorophenol
subchronic (RfDg)

chronic (RfD)

NA; 0.1 mg/t in
drinking water for 90
days (17 mg/kg/day)

NA; 0.1 mg/t in
drinking water for 90
days (17 mg/kg/day)

NA; 3 ppm in drinking
water for 2 generations
(0.3 mg/kg/day)

NA; 3 ppm in drinking
water for 2 generations
{0.3 mg/kg/day)

Dichlorophenol, 2,3-, 2,5-,

2,6-, 3,4- and 3,5-

Dichloroprop

Dichloropropanes (1,1-,

1,3-Dichloropropene
subchronic (RfDg)

1,2-, 1,3-, 2,2-)

10 ppm (45.4 mg/m3)

6 hours/day, 5 days/week

for 13 weeks; 3 mg/kg/
day in the diet for
90 days

NA

NA

NA

NA

rat

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

NA; increased
serum alkaline
phosphatase

NA; ‘ncreased
serum alkaline
phosphatase

NA; immune function

NA; i‘mmune function

DATA INADEQUATE fOR QUANTIVATIVE RISK ASSESSMENT

OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTY

degeneration changes

in nasal mucosa;

increased organ weight

2E-1

2E-29

3t-3

3g-32

3t-3

NA

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

100

u.S. EPA, 1984

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

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

U.S. EPA,
1987a,b/Exon and
Koller, 1985;
U.S. EPA,
1987a,b, 1990

U.S. EPA,
1987a,b/Exon and
Koller, 1985;
U.S. EPA, 1986
1987a,b, 1990

U.S. EPA, 1987

U.S. EPA, 1984
U.S. EPA, 1985

Stott et atl.,
1982; U.S. EPA,
1989/0ow
Chemical Co.,
1973; U.S. EPA
1989, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICETY (OTHER THAN CARCINOGENICITY)
Update: March, 1990

Exposure Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation oral Inhalation Oral Inhalation/Oral
(mg/n3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) 10 ppm (45.4 mg/m3l; rat rat degenerative changes 1£-2 JE-42 100 10,000 Stott et al.,
6 hours/day, S days/week in nasal mucosa; 1982; U.S. EPA
for 13 weeks; 3 mg/kg/day increased organ 1989/Dow
In the diet for 90 days welghts (also see Chemical Co.,
Table B) 1973; U.S. EPA
1989, 1990
Dicyclopentadiene
subchronic (RfDg) 1 ppm (5.4 mg/m3). rat rat Tiver dysfunction; 2E-3 (6E-4} 31 1000 100 Dodd et al.,
6 hours/day, S days/ none 1982; U.S. EPA,
week for 90 days (0.61 1981/L1tton
mg/kg/day); 690 ppm in Bionetics, 1960;
diet for 3 generations U.S. EPA, 1987
(32 mg/kg/day for males)
chronic (RfD) 1 ppm {5.4 mg/mal. rat rat 1iver dysfunction; 26-4 (6E-S) 3t-2 10,000 1000 Dodd et al.,
6 hours/day, 5 days/ none 1982;0.S5. EPA,
week for 90 days (0.61 1981/Litton
mg/kg/day}; 690 ppm in Blonetics, 1980;
diet for 3 generations U.S. EPA, 1987
{32 mg/kg/day for males)
Dieldrin
subchronic (RfDg) NA; 0.1 ppm n diet for NA rat NA: liver lesions ND SE-S NA 100 U.S. EPA, 1987/
2 years {0.005 mg/kg/day) Watker et al.,
1969; U.S. EPA,
1990
chronic {RfD) NA; 0.1 ppm in diet for NA rat NA; liver lesions ND 5E-59 NA 100 U.S. EPA, 1987/
2 years (0.005 mg/kg/day) {Cancer: see Walker el al.,
Table B) 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; mpaired renal ND SE+0 NA 100 U.S. EPA, 1984/

mg/kg/day for 90 days

function, increased

testes weight

Hall et al.,
1966: U.S. EPA,
1984
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY {OTHER THAN CARCINOGENICITY)

Update: March, 1990

Exposure

Species Effect of Concern Reference Dose Uncertainty factor Reference
Compound Inhalation; Ora) Inhalation Oral Inhalation; Ordl Inhalation Oral Inhalation Oral [Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
chronic (RfD) NA; 0.2% in drinking NA rat NA; kidney histo- ND 2640 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 yug/day (1.56 NA rats NA; no effect ND 1.1E-1 NA 100 U.S. EPA, 1986/
mg/kg/day) in diet x Argus et al.,
S days/week for 13 weeks 1965; U.S. EPA,
1986
chronic (RfD) NA; 546 ,g/day (1.56 NA rats NA; no effect ND 1,161 NA 100 U.S. EPA, 1986/
mg/kg/day) in diet x Argus et al.,
S days/week for 13 weeks 1965; U.S. EPA,
1986
1,2-Diethylhydrazine 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 BE 0 NA 100 U.S. EPA, 198Y/
16 weeks terminal body Brown et al.,
(750 mg/kg/day) weight 1978; U.S. EPA,
19817
chronic (Rf0D) NA; 1X in diet for NA rat NA; reduced ND 8E-13 NA 1000 U.S. EPA, 1981/
16 weeks ternin?l body Brown et aliik
150 mg/kg/da veight 1978; U.S. .
‘ P9/kg/day) 1987, 19%0
Dimethoate
subchronic (RfDg) NA; 1 ppm (0.05 mg/kg/ NA rat NA; brain chol- ND et -4 NA 300 u.S. EPA, 1985/

day) in diet for 2 years inesterase American Cyaniaid
inhibition Co., 1986; U S
[PA, 1990
0059h A-33 04/24/90
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Update  March, 1990

SURCHRONTC AND CHRONIC TOXTCEEY (ONIER THAN CARCINUGINICTTY)

chronic (RfD)

N.N-Dimethylaniline
subchronic (RfDg)

chronic (RfD)

N,N-Dimethylformamide
subchronic (RfOg)

chronic (RfD)

2,6-Dimethylphenol

—.._txposure_ - Specles_ Effect of Concern Reference Dose Uncertainty lactor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalatton Oral Inhalation/0ral
[mg/m3 (mg/kg/day)] (mg/kg/day)
NA, 1 ppm (0.05 mg/kg/ NA rat NA; brain chol- ND 20-43 NA 300 U S. EPA, 1985/
day) in dlet for 2 years tnesterase AmerYcan
inhibition Cyanimid Co ,
1986; U S. EPA,
1990
NA; 31.25 mg/kg/day by NA rat NA; splenomegaly ND 2[-2 NA 1000 U.S. EPA, 1986/
gavage x 5/7 days for and splenic Abdo et al.,
13 weeks hemos 1deros is 1984; U.S. EPA,
1990
NA; 31.25 mg/kg/day by NA rat NA; splenomegaly ND 2e-33 NA 10,000 U.S. EPA, 1986/
gavage x 5/1 days for and splenic Abdo el al ,
13 weeks hemos iderosis 1984; U.S. EPA,
1990
NA; 540 ppm (96 mg/kg/ NA mouse NA; increased ND 1640 NA 100 U.S. EPA, 1986/
day) in diet for 119 1iver weight Becc) et al ,
days 1983; U.S. EPA,
1986
NA; 540 ppm (96 mg/kg/ NA mouse NA; Increased ND -1 NA 1000 U.S. EPA, 1986/
day) in diet for 119 1iver welght Becc) et al ,
days 1983; U.S. EPA,
1986
Dimethylphenols (2,3-, 2.4-, 2,5-, 2,6-) OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
(Cancer: see Table 8)
NA; 0.6 mg/kg/day for NA rat NA; effects on ND 6£-3 NA 100 U.S. EPA, 1981/

subchronic (RFfDg)
8 months

blood pressure,

weight gain and
histological appear-
ance of several organs

Veldre and
Janes, 1979;
U.S. EPA, 1981,
1990
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Exposure Specles Effect of Concern Reference_Dose Uncertainty Factor Reference
Compound Inhalallon; Ora) Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)) (mg/kg/day)
2,6-Dimelhyiphenol
chronic (RFD) NA; 0.6 mg/kg/day for NA rat NA; effects on ND 6€-4d NA 1000 U.S. EPA, 1981/
8 months blood pressure, Veldre and
weight gain and Janes, 1979;
histological appear- U.S. EPA, 198),
ance of several organs 1990
3,4-Dimethylphenol
subchronic (RfDg) NA; 1.4 mg/kg/day NA rat NA; reduced growth, ND 1£-2 NA 100 U.S. EPA, 1981/
for 8 months internatl lestions Veldre and
Janes, 1979;
U.S. EPA, 1987,
1990
chronic (RfD) NA; 1.4 mg/kg/day NA rat NA; reduced growth, ND 1€-33 NA 1000 U.S. EPA, 1987/
for 8 months internal lesions Veldre and
Janes, 1979;
U.S. EPA, 1987,
1990
Dimethy) phthalate DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTY. ! U.S. EPA, 1987
Dimethy! terephthalate
subchronic (Rf0g) NA; 2500 ppm NA rat NA; chronic ND 1€-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 1€-13 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-Oimethylurea DATA INAOEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
m-Dinttrobenzene
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
for 16 weeks

splenic weight

Cody et al.,
1981; 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 Ora) Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)

chronic (RfD) NA; 3 ppm (0.40 mg/kg/ NA rat NA: increased ND 1£-43 NA 3000 u.S. EPA, 1985/
day) in drinking water splenic welght Cody et al.,
for 16 weeks 1981; U.S. EPA,

1990
Dinitrobenzenes (o-, p-)

subchronic (RfDg) NA; 3 ppm (0.40 mg/kg/ NA rat NA; increased ND 4€-3 NA 100 U.S. EPA, 1985/
day) in drinking water splenic weight Cody et al.,
for 16 weeks 1981; U.S. EPA,

1985

chronic (RFD) NA; 3 ppm (0.40 mg/kg/ NA rat NA; increased ND 4€-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-creso) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
4,6-Dinitro-o-cresol DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT u.S. EPA, 1986/

U.S. EPA, 1986
Dinttrophenols (2,3-; 2,5-; 2.6-; 3.5-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Dinitrotoluenes (2,3-; 2.4-; 2,5-; 2,6-; 3,4-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (Cancer: see Table 8) U.S. EPA, 1986
Di-n-octy) phthalate DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Dinoseb

subchronic (RfDg) NA; 1 mg/kg/day in dlet NA rat NA; decreased ND 1€-3bd NA 1000 U.S. EPA, 1984/
for 29 weeks fetal weight Dow Chemical

Co., 1981;
U.S. EPA, 1990

chronic (RfD) NA; ) mg/kg/day in diet NA rat NA; decreased ND 1£-33,1.0b  yp 1000  U.S. EPA, 1984/

for 29 weeks fetal weight Dow Chemical
Co., 198);

U.S. EPA, 1990
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Compound

Exposure

Inhalation; Oral

Inhalation Oral

Reference Dose
Inhalation Oral

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

Effect of Concern
Inhalation; Oral

Uncertainty Factor
Inhalation Oral

Reference
Inhalatton/Oral

N,N-Dipheny lamine
subchronic (Rf0g)

chronic (RfD)

Direct Lightfast Blue

Endosulfan
subchronic (Rfdg)

chronic (RfD)

Endothall
subchronic (RfDg)

chronic (RfD)

NA: 0.0170 (2.5 mg/kg/
day) in dlet for 2 years

NA: 0.0070 (2.5 mg/kg/
day) in diet for 2 years

NA; 3 ppm in diet in
2-generation reproduc-
tive study

(0.15 mg/kg/day)

NA; 3 ppm in diet iIn
2-generation reproduc-
tive study

(0.15 mg/kg/day)

NA; 100 ppm disodtium
endothall in the diet
for 2 years (2 mg

endothall ion/kg/day)

NA; 100 ppm disodium
endothall in the diet
for 2 years (2 mg

endothall lon/kg/day)

NA

NA

NA

NA

NA

NA; decreased ND 2.5€-2 NA 100
body weight

gain and

Increased liver

and k\dney

weights

NA; decreased ND 2.5£-23 NA 100
body weight

gain and

increased liver

and kidney

weights (also see

Table 8)

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

rat

rat

NA; m11d kidney ND 2t -4 NA 1000
lesions
NA; mi11d kidney ND 5E-53 NA 3000
lesions
NA; stomach effect ND 2€-2 NA 100

NA; stomach effect ND 2€-23 NA 100

U.S. EPA, 1985/
Thomas et al.,
1967; U.S. EPA,
1990

U.S. EPA, 1985/
Thomas et al.,
1967; U.S. EPA,
1990

U.S. EPA, 1987

U.S. EPA, 1981/
Huntington
Research Center,
1964; U.S. EPA,
1987, 1990

U.S. EPA, 198)/
Hunt ington
Research Center,
1984; U.S. EPA,
1987, 1990

U.S. EPA, 1989/
Keller, 1965;
Pennwalt Agchem,
n.d; U.S. EPA,
1989, 1990

U.S. EPA, 1989/
Keller, 1965;
Pennwalt Agchem,
n.d.; 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 Inhatation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)) (mg/kg/day)
Endrin
subchronic (RfDg) 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) weights 1955; U.S. EPA,
1985, 1987,
1990
chronic (RFD) NA; ) ppm in diet for NA dog NA; convulsions ND 36-42 NA 100 U.S. EPA, 198Y/
>2 years and liver lestons CBI; U.S. EPA,
(0.025 mg/kg/day} 1985, 1987,
1990
Epichlorohydrin
subchronic (RfDg) S5 ppm, 6 hours/day, mouse rat nasal turbinate k-3 2E-2 100 100 Quast et al.,
S 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, S5 days/week
for 136 weeks
chronic (RfD) S ppm, 6 hours/day, mouse rat nasal turbinate 3e-43 2e-33,b 1000 1000  Quast et al.,
S days/week for 87-88 injury; kidney damage 1979/Laskin et
days (HEC=0.25 mg/m3); (also see Table B) al., 1980; U.S.
10 ppm (37.8 mg/m3), EPA, 1984, 1990
6 hours/day, 5 days/week
for 136 weeks
EPTC (see S-Ethyl dipropylthiocarbamate)
Ethoprop DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
2-Ethoxyethano)
subchronic (RfDg) 10 ppm (37 mg/m3) rat rat fetotoxicity; 261 (7€-2)bd sg-1bb 100 100  Doe, 1984a;
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
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Exposure Specles Effect of Concern Reference Dose Uncerlainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation QOral Inhalation/Oral
[mg/m3 {mg/kg/day)] (mg/kg/day)
chronic (RfD) 100 ppm (369 mglm3) rat rat altered hemotology; 2E-1 (5E-2) 4E-1 1000 1000 Barbee et al.,
6 hours/day, S days/ reduced body weight 1984; U.S. EPA,
week for 13 weeks {also see Table B) 1984/ReInick,
(49.9 mg/kg/day) 1984; U.S. EPA,
500 mg/kg 5 days/week 1985
for 103 weeks {357
mg/kg/day)
2-Cthoxyethanol acetate
subchronic (RfDg) NA; S0 ppm (30.1 mg/kg) NA rat NA; decreased ND 3g-10.bd NA 00  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; SO ppm {30.1 mg/kg) NA rat NA; decreased ND 3E-1b.bb KA 100  U.S. EPA, 1985/
x 6 hours/day on gesta- ossification Union Carbide,
tional day 6-18 19684; U.S. EPA,
1985
2-Ethoxyethanol esters DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENY U.S. EPA, 1985
2-ethoxyetlhanol acrylate,
2-ethoxyelhyl methacrylate,
2-ethoxyelhanol phosphated,
2-ethoxyelhy) dodecanoate)
Ethyl acetale
subchronic (Rf0g) NA; 900 mg/kg/day by NA rat NA; mortality, NO 9t +D KA 100 U.S. EPA, 1990/
gavage for 90 days body welight U.S. EPA,
loss 1986a,b, 1990
chronic (RfD) NA; 900 mg/kg/day by NA rat NA; mortality, NO 912 KA 1000 U.S. EPA, 1990/
gavage for 90 days body welght loss U.S. EPA,
{also see Table B) 1986a,b, 1990
n-Cthylaniline DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1986
Ethylbenzene
subchronic (RfDg) NA; 136 mg/kg § NA rat NA; hepatotoxicity ND 1640 NA 100 U.S. EPA, 1984/

days/week for 182
days (97.1 mg/kg/day)

and nephrotoxicity

Wolf et al.,
1956; U.S. EPA,
1984, 1986, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
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Reference Dose
Inhalation Oral
[mg/m3 {mg/kg/day)) (mg/kg/day)

Effect of Concern
Inhalation; Oral

Exposure
Inhalation; Oral

_Species
Inhalation Oral

Uncertainty factor Reference
Inhalation Oral Inhalation/Oral

Compound

chronic (RFD) NA; 136 mg/kg 5 NA rat NA; hepatotoxicity ND 1£-12 NA 1000 U.S. EPA, 1984/
days/week for 182 and nephroloxlclty‘ Wolf et al.,
days {97.) mg/kg/day) 1956; U.S. EPA,

1984, 1986, 1990
Ethy) chloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENY U.S. EPA, 1987
S-Ethy) dipropylthiocarbamate

subchronic (RfDg) NA; 50 ppm in diet for NA rat NA; degenerative ND 2.5€-2 NA 100 U.S. EPA, 1984/
2 geperations (2.5 mg/ cardiomyopathy PPG Induslries,
kg/day) 1986; U.S. EPA,

1984, 1990

chronic (RfD} NA; 50 ppm in diet for NA rat NA; degenerative ND 2.56-28 NA 100 U.S. EPA, 1984/
2 generations (2.5 mg/ cardiomyopathy PPG Industries,
kg/day) 1986; U.S. EPA,

1984, 1990
[thylene cyanohydrin

subchrontc (RfDg) NA; 30 mg/kg/day In NA rat NA; decreased heart ND 3-) NA 100 U.S. EPA, 1988/
drinking waler for and brain welights Sauerhoff
90 days et al., 1976;

U.S. EPA, 1988

chronic (RfD) NA; 30 mg/kg/day in NA rat NA; decreased heart ND 3-) NA 100 U.S. [PA, 1988/
drinking water for and brain weights Sauerhoff
90 days et al., 1976;

U.S. EPA, 1988
tthylenedtamine

subchronic (RfDg) 59 ppm (145 mg/na) rat rat death, kidney 1€+0 (3E-1) 2E-1 100 100 Pozzan\ and

7 hours/day, S5 days/week
for 30 days {25.8 mg/kg/
day); 3-month dietary
study with 50 mg/kg/day
ethylenediamine dihydro-
chloride (22.6 mg
ethylenediamine/kg/day

and liver
lesions; )lver
and hematologic
changes

Carpenter, 1954;
U.s. EPA, 1988/
Yang et al.,
1983; U.S. EPA,
1968
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Exposure Species Effect of Conceen Reference Dose Uncer tainty Factor Reference
Compound Inhalatton; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
chronic (RfD} NA; 3-month dietary NA rat NA; liver and ND 2E-2 NA 1000 U.S. EPA, 1988/
study with S0 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 (RFDg} NA; 200 mg/kg/day in NA rat NA; fetotoxicity ND 2€.40bD NA 100 U.S. EPA, 1987/
developmental toxicity Maronpot
el at., 1903;
U.S. EPA,
1987a, 1990
chronic (RfD) NA; 200 mg/kg/day in NA rat NA; mortality, ND 2402 NA 100 u.S. EPA, 1981/
2-year dlelary study 1ver and kidney DePass et al.,
effects 1986a; U.S. EPA,
19873, 1990
Ethylene glycol
monobutyl ether
subchronic (RfDg) 25 ppm (121 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 1984
(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.,
6 hours/day, 5 days/ 1983/U.S. EPA,
week for 13 weeks 1984
(16 mg/kg/day): NA
Ethylene thiourea DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTY Uu.S. EPA, 1984
{also see lable B}
Ethy) ether
subchronic (RfDg) NA; 500 mg/kg/day for NA rat NA; liver effects ND S5E+0 NA 100 U.S. £EPA, 1987/

90 days

American
Blogenics Corp.,
1986; 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) NA; 500 mg/kg/day for NA rat NA; liver effects ND se-1 NA 1000 U.S. EPA, 1987/
90 days Amer ican
Blogenics Corp.,
1986; U.S. EPA,
1987
Ethy) methacrylate
subchronic (RfDg) NA; 65 ppm (7.5 mg/kg/ NA rat NA; increased ND 9E-2 NA 100 U.S. EPA, 1986/
day) methyl methacrylate kidney weight Borzelleca
x 114.5/100.13 (molec- et al., 1964;
ular weight ratio) in u.S. EPA, 1986
drinking water for 2
years
chronic (RfD) NA; 65 ppm (7.5 mg/kg/ NA rat NA; increased ND 9€-29 NA 100 U.S. EPA, 1986/
day) methyl methacrylate kidney weight Borzelleca
x 114.5/100.13 (molec- (also see Table B) et al., 1964;
ular weight ratio) in U.S. EPA, 1986
drinking water for 2
years
Ethyl toluene {o-, p-, m-) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
4-Ethyl-o-xylene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTY U.S. EPA, 1984
Fluoranthene
subchronic (RfDg) NA; 125 mg/kg/day by NA mouse NA; nephropathy, ND 4E-1 NA 300 U.S. EPA, 1988
gavage for 90 days liver welght changes
hematological changes
chronic (RfD) NA; 125 mg/kg/day by NA mouse NA; nephropathy, ND 4€-2 NA 3000 U.S. EPA, 1988
gavage for 90 days 1iver weight changes
hematological changes
Fluorene
subchronic {RfDg) NA; 125 mg/kg/day by NA mouse NA: hematological ND 4€-1 NA 300 U.S. EPA, 1989
gavage for 13 weeks changes (decreased
RBC)
chronic (RfD) NA; 125 mg/kg/day by NA mouse NA; hematological ND 4-2) NA 3000 U.S. EPA, 1989
gavage for 13 weeks changes (decreased
RBC)
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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}
Fluor 1des
subchronic (RfDg) NA; 0.06 mg fluoride/kg/ HA human  NA: dental fluorosis ND 6t -2 NA 1 U.S. EPA, 198Y/
day 1n drinking water at higher levels Hodge, 1950;
U.S. EPA, 1989,
1990
chronic (RfDg) NA; 0.06 mg fluoride/kg/ NA human NA: denta) fluorosis WD 6€-22 NA 1 U.S. EPA, 1989/
day In drinking water at higher levels Hodge, 1950,
U.S. EPA, 1989,
1990
f Yur Vdone
subchronlc {(RfOg) NA; 200 ppm in the diet NA rat NA; kidney and testes NO 8t-2 NA 100 U.S. EPA, 1990/
for 2 years (8 mg/kg/ €11 L1y and
day) Co., 1980;
U.S. EPA, 1984
1990
chronic (RFD) NA; 200 ppm 'n Lhe diel NA rat NA; kidney and ND 8£-23 NA 100 U.S. EPA, 1990/
for 2 years (8 mg/kg/ and testes £l L)y and
day) Co., 1980;
U.S. EPA, 1984
1990
folpet
subchronic (RfDg) NA; 10 mg/kg/day in NA dog NA; body welght ND 1E-1 NA 100 U.S. EPA, 1990/
capsules for 1 year gain, blood Chevron Chemical
chemistry Corp., 1986;
U.S. [PA, 1984,
1990
chronic (RfD) NA; 10 mg/kg/day in NA dog NA; body weight ND 1£-12 NA 100 U.S. EPA, 1990/
capsules for 1 year gain, blood Chevron Chemical
chemistry Corp., 1986;

formaldehyde cyanohydrin

(also see Table B)

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

U.S. EPA, 1984,
1990

U.S. EPA, 1988
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Exposure Specles Effect of Concern Reference Dose Uncerlainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)) (mg/kg/day)
Furan
subchronic (RfDg) NA; 2 mg/kg, 5 days/week NA mouse NA; hepatic leslons ND 1E-2 NA 100 U.S. EPA, 1987/
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 leslons ND 1€-33 NA 1000 U.S. EPA, 1987/
for 13 weeks (1.4 SRI, 1982;
mg/kg/day) U.S. EPA, 1987,
1990
Furfural
subchronic (RfDg) 20 ppm (72 mg/m3). 6 hamster rat olfactory degenera- SE-) ()E-D) -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;
11 mg/kg, 5 days/week U.S. EPA, 1990
for 13 weeks (7.9 mg/
kg/day)
chronic (RfD) 20 ppm (17 mg/n3). b hamster rat olfactory degenera- SE-2 (1€-2) 3¢-32 1000 3000 Feron et al.,
hours/day, 5 days week tion; hepalotoxicity 1979; U.S. EPA,
for 13 weeks {13 mg/kg); 19688/SRI, 1981;
11 mg/kg, 5 days/week U.S. EPA, 1990
for 13 weeks {1.9 mg/kg/ '
day)
Glycidaldehyde
subchronic (RfDg) 10 ppm (29 mg/n3l. 4 rat rat decreased body weight 1€-2 4E-3 300 300 Hine et al.,
hours/day, S5 days/week and kidney effects; 1961; U.S. EPA,
for %2 weeks (HEC, 3.5 decreased body weight 138912;2? e; .
/m?); 1.1 mg/kg/da and kidney effects al,, ; U.S.
/) ma/ke/ay y EPA, 1989, 1990
chronic (RfDg) 10 ppm (29 mglm3). 4 rat rat decreased body weight 1E-3 4£-42 3000 3000 Hine et al.,
hours/day, 5 days/week and k\dney effects; 1961; U.S. EPA,
for 12 weeks (HEC, 3.5 decreased body welght 1989/Hine et
mg/m3); 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 SE-4 NA 300 U.S. EPA, 1987/

2 years (0.15 mg/kg/day)

we ight

Velsicol
Chemical, 1955;
U.S. EPA, 1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY {OTHER THAN CARCINOGENICITY)
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Exposure
Inhalation; Oral

Species
Inhalation Oral

Uncertainty Factor Reference
Inhalatton Oral Inhalation/Oral

Reference Dose
Inhalation Oral

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

Effect of Concern
Inhalation; Oral

Compound

chronic (RfD} NA; 3 ppm in diel for NA rat NA; increased liver ND 5€-42 NA 300 U.S. EPA, 1981/
2 years (0.15 mg/kg/day) weight (also see Velsicol
Table B) Chemical, 1955;
U.S. EPA, 1990
n-Heptane DATA INADEQUATE FOR QUANTIVATIVE RISK ASSESSMENT U.S. EPA, 1989/
U.S. EPA, 1989
Hexabromobenzene
subchronic {RfDg) NA; 40 ppm n the dlet NA rat NA; induced ND 2E-2 NA 100 U.S. EPA, 1990/
for 12 weeks carboxylesterase Mendoza et al.,
(2 mg/kg/day) activity 1977; U.S. EPA,
1984, 1990
chronic (RfD) NA; 40 ppm 1n the diet NA rat NA; induced ND 2(-32 NA 1000 U.S. EPA, 1990/
for 12 weeks carboxyleslerase Mendoza et al.,
(2 mg/kg/day) activity 1977; U.S. EPA,
1984, 1990
Hexachlorobenzene
subchronic (RfDg) NA; 1.6 ppm n diet for NA rat NA; 1iver and hema- ND 8E-4 NA 100 U.S. EPA, 1984/
V30 weeks {0.08 mg/kg/ tologic effects Arnold et al.,
day} 1985; U.S. EPA,
1990
chronic (RFD) NA; 1.6 ppm 1n diet for NA rat NA; liver and hema- D 8€ -49 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 26-3 NA 100 U.S. EPA, 1984/
study {0.2 mg/kg/day) Kociba et al.,
1977; U.S. [PA,
1990
chronic (RFD) NA; 2 year dietary NA rat NA; kidney toxicity ND 2E-32 NA 100 U.S. EPA, 1984/

study (0.2 mg/kg/day)

{Cancer: see
Table B)

Kociba et al.,
1977; U.S. EPA,
1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 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)
Hexachlorocyclohexane,
gamma (Lindane)
subchronic (Rf0g) NA; 4 ppm in diet for NA rat NA; Hver and NO 3t-3 RA 100 U.S. EPA, 1984/
12 weeks (0.33 mg/kg/ and kidney toxicity loecon Corp.,
day) 1983; U.S. EPA,
1990
chronic (RfD) NA; 4 ppm in diet for NA rat NA; liver and ND JE-42 NA 1000 U.S. EPA, 1984/
12 weeks (0.33 mg/kg kildney toxicity loecon Corp.,
day) (Cancer: see 1963; U.S. EPA,
Table 8) 1990
Hexachlorocyclopentadiene
subchronic (RfDg) 0.15 ppm (1.67 mg/m3 rat rat respiratory tract JE-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 Laboratortes,
mg/kg/day);: 10 mg/kg, 1984; U.S. EPA,
5 days/week for 13 1984/SR1, 1981;
weeks (7.1 mg/kg/day) Abdo et al.,
1984; U.S. EPA,
1990
chronic (RFD) 0.15 ppm (1.67 ng/m3 rat rat respiratory tract 1E-5 (2E-5) 7E-32 1,000 1,000 Battelle
6 hours/day, 5 days/ lesions; fore- Nor thwest
week for 13 weeks (0.2 stomach lesions Laboratortes,
mg/kg/day); 10 mg/kg, 1984; U.S. EPA,
5 days/week for 13 1984/SR1, 1981;
weeks (1.1 mg/kg/day) Abdo et al.,
1984; U.S. EPA,
1990
Hexachloroethane
subchronic (RfDg) NA: 16 week dletary NA rat NA; kidney degenera- ND 1£-2 NA 100 U.S. EPA, 198%/
study (1 mg/kg/day) tion Gorzinski
et al., 1985;
Uy.s. EPA, 1989,
1990
chronic (RfD) NA; 16 week dietary NA rat NA; kidney degenera- ND 1€-33 NA 1000 U.S. EPA, 1981/

study (1 mg/kg/day)

tion [also see

Gorzinskl

Table B) et al., 1985;
U.S. EPA, 1989,
1990
0059h A-46 04724790



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

Exposure Species Effect of Concerp 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)
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 Nattonwide Chem.
kg/day) (also see Corp. 1974;
Table 8) U.S. EPA, 1986,
1990
chronic (RfD) NA; 30 ppm in the diet NA dog NA; nervous ND 3c-43 NA 3000 U.S. EPA, 1990/
for 13 weeks (0.75 mg/ system effects Nationwide Chem.
kg/day) (also see Corp. 1974;
Table B) U.S. EPA, 1986,
1990
Hexamethylenediamine DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1985
N-Hexane
subchronic (Rf0Dg) 200 ppm (705 mg/n3) rat rat axonopathy and nerve 4f-1 6E-1 1000 1000 Ono et al.,
12 hours/day, 1 days/ condition altera- 1982; U.S. EPA,
week for 24 weeks (HEC, tions; neuropathy or 1989/Krasavage
352 mg/m3); 570 testicular atrophy et al., 1980;
mg/kg/day U.S. EPA, 1989
chronic (RfD) 200 ppm {705 mg/m3) rat rat axonopathy and nerve 4E-2 6E-2 10,000 10,000 Ono et al.,
12 hours/day, 1 days/ condition attera- 1962; U.S. EPA,
week for 24 weeks (MEC, tions; neuropathy or 1989/Krasavage
352 mg/m3); 570 testicular atrophy et al., 1980;
mg/kg/day U.S. EPA, 1989
2-Hexanone OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1989
p-Hydroquinone
subchronic (RfDg) NA; 300 mg/day for 3-5 NA human NA; hematological ND 4E-) NA 10 U.S. EPA, 198/
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 U.S. EPA, 198Y/

months (4.29 mg/kg/day)

effects

Carlson and
Brewer, 1953;
U.S. EPA, 1987
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1990

Exposure Specles 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)
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 ataxla U.S. EPA,
1986a,b, 1990
chronic (RfD) NA; 316 mg/kg/day in the NA rat NA; hypoactivity ND 3t-12 NA 1000 U.S. EPA, 19863/
dlet for 13 weeks and ataxia U.S. EPA,
1986a,b, 1990
Isophorone
subchronic (RFDg) NA; 90-day oral NA dog NA; kidney lesions ND 2640 NA 100 U.S. EPA, 198V/
{capsules) study Rohm and Haas,
{150 mg/kg/day) 1972; NTP, 1986;
Uu.S. EPA, 1990
chronic (RfD) NA; 90-day oral NA dog NA; kidney lesions ND 2€-12 NA 1000 U.S. EPA, 198Y/
(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 1.5E-1 NA 100 U.S. EPA, 1990/
for 90 days (15 mg/kg/ effects, altered €1y LAy Co.,
day) organ weights 1985; U.S. EPA,
1984, 1990
chronic (RfD) NA; 250 ppm In the diet NA rat NA; hematological ND 1.5¢-22 NA 1000 U.S. EPA, 1990/
for 90 days (15 mg/kg/ effects, altered €11 LYy Co.,
day) organ weights 1985; U.S. EPA,
19084, 1990
Lactonitrile OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1988
Lead
subchronic (RfOg) NA; NA NA NA NA; NA NOP ND NA NA U.S. EPA, 1984,
1986/U.S. EPA,
1984, 1986
chronic (RfD) NA; NA NA NA CNS effects; NDP NDQ NA NA U.S. EPA, 1984,

CNS effects
(also see Table B)

1986/U.S. EPA,
1984, 1986
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAM CARCINOGENICITY)

Update:

MRarch, 1990

Exposure Species Effect of Concern Reference Dose Uncer tainty Factor Reference
Compound Inhalation; Oral Inhalatton Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
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 1£-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 - 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 2€-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 26-33.u NA 300 U.S. EPA, 1990/
for 2 years (0.625 mg/ (also see Table B} Ou Pont de
kg/day) Nemours and Co.,
1962; U.S. EPA,
1984, 1990
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-22 NA 10 U.S. EPA, 1990/

sules for 47 days
{0.23 mg/kg/day)

Moeller and
Rider, 1962;
U.S. EPA, 1984,
1990
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update:

March, 1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalatton Oral Inhalation; Oral Inhatation Oral Inhalation Oral Inhalation/0ral
(mg/m3 (mg/kg/day)) (mg/kg/day)
Maleic anhydride
subchronic (RfDg) NA; 10 mg/kg/day in the NA rat NA; kidney lesions ND 1E-1 NA 100 U.S. EPA, 1990/
diet for 2 years Jessup et al.,
1982; Preache,
1983; U.S. EPA,
1986, 1990
chronic (RfD) NA; 10 mg/kg/day in the NA rat NA; kidney lesions ND 1£-19 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; X 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 Hajden
day) et al., 198);
0.S. EPA, 1989,
1990
chronic(RfD) NA; 1% in diet for NA rat NA; altered kidney ND sE-1a NA 1000 U.S. EPA, 1989/
28 months (500 mg/kg/ function Van der Haijden
day) et al., 198}
U.S. EPA, 1989,
1990
Malononitrile
subchronic (RfOg) NA; 0.25 mg/kg/day by NA rat NA; liver and ND 2t-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; liver and ND 2t-5¢ NA 10000 U.S. EPA, 1986/
gavage b days/week for spleen Panov et al.,
120 days (also see 1972; U.S. EPA,
Table B) 1986
Mancozeb
subchronic (RfOg) 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
day)

effects

U.S. EPA, 1984
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: March, 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) 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)

Maned

subchrontc (RfDg) NA; 300 ppm in diet for NA monkey NA; Increased ND SE-2 NA 100 U.S. EPA, 1984/

6 months (5 mg/kg/day) thyrold weight Rohm and Haas

Co., 1977; Maneb
Data Task force,
1986; U.S. EPA,

1964, 1990
chronic (RfD) NA; 300 ppm in diet for NA monkey NA; Increased ND se-22 NA 100 U.S. EPA, 1964/
6 months (5 mg/kg/day) thyrotd weight Rohm and Haas

Co., 1977; Maneb
Data Task force,
1986; U.S. EPA,

1984, 1990
Manganese
subchronic RfDg) 0.3 mg/m3 occupational human rat CNS; reproductive 16-3(3E-4) SE-1 100 100 Saric et al.,
(2.1 mg/day); 1050 ppm 1977; U.S. EPA,
Mn from Hn304 from 19843, b/Laskey
day ) of gestation et al., 1982;
through 224 days of age U.S. EPA,
(52.5 mg Mn/kg/day) 1984a,b
chronic (RFD) 0.3 mg/m3 occupational  human rat CNS; Cns! 16-3(3€-4) 2€-) 100 100 Saric et al.,
(2.1 mg/day); 1 mg 1977; U.S. EPA,
MnClp+4 Hy0/8 for >2 1984/Leung
years (22 mg Mn/kg/day et al., 1981;
day) in drinking water Lal et al.,
1982c; U.S. EPA,
1984a,b

MCPA (see 2-Methyl-4-chlorophenoxyacetic acid)
MCPB (see 4-{2-Melhyl-d-chlorophenoxy)butyric acid)

MCPP (see 2-(2-Methyl-4-chlorophenoxy)proplionic acid)
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HEALTH TERECIS ASSISOSMENTS SUMMARY TAKLE A SUBCHRONIC AND CHRONIC 10XILIIY {UIHIK I1NAN CARCINOGENILIIY)

Update: March, 1990

E xposure Species 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)
Mephosfolan
subchronic (RfDg) NA; 1.25 ppm in the diet NA rat NA; liver and ND 9€ -4 NA 100 U.S. EPA, 1984/
for 11 weeks (0.09 mg/ kidney welghts, U S. EPA, 1984
kg/day) reduced plasma,
RBC and brain
cholinesterase
activities
chronic (RfD) NA; 1.25 ppm in the diet NA rat NA; liver and kidney ND 9t-5 NA 1000 U.S. EPA, 1984/
for 17 weeks (0.09 mg/ welights, reduced U.S. EPA, 1984
kg/day) plasma, RBC and
brain cholinesterase
activities
Mercury, inorganic
subchronic (RfDg) NA; several oral and NA rat NA; kidney effects ND ix-4 NA 1000 U.S. EPA, 1984/
parenteral studies in Fitzhugh
the Brown Norway rat et al., 1950;
Dru et al.,
1978; Bernaudin
et al., 198);
Andres, 19064,
U.S. EPA, 1987
chronic (RfD) NA; several oral and NA rat NA; kidney effects! ND 3€-4) NA 1000 U.S. EPA, 1984/
parenteral studies in Fitzhugh
the Brown Norway rat et al., 1950;
Dru et al.,
1978; Bernaudin
et al., 1981;
Andres, 198¢;
U.S. EPA, 1987
Met phos
NA; 0.1 mg/kg/day ‘n NA hen NA; ataxia, ND 3-4 NA 300 U.S. EPA, 1990/

subchronic (RfDg)

capsules for 3 months

delayed neuro-
toxicity

Abou-Donta

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

0627h
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HEALTH EFFECTS ASSISSMENIS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY {OTHIR THAN CARCINOGENICITY)

Update: March, 1990

Compound

Exposure

Species

Inhalation; Oral

Inhalation Oral

EFffect of Concern
Inhalation; Oral

Reference Dose

Uncertainty Factor

Inhalation

Oral Inhalation

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

Oral

Reference
Inhalation/0Oral

chronic (RfD)

Merphos oxide
subchronic (RfDg)

chronic (RfD)

Methacrylonitrile
subchronic (RfDg)

chronic (RfD)

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

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

NA; 0.} mg/kg/day in
capsules for 1 months

3.2 ppm {9 mg/m3l. 1
hours/day, 5 days/week
for 90 days (0.63 mg/
kg/day); 3.2 ppm

(9 mg/mﬁ) 1 hours/day

§ days/week for 90 days
(0.32 mg/kg/day)

3.2 ppm {9 mg/m3), 7
hours/day, 5 days/week
for 90 days (0.63 mg/
kg/day); 3.2 ppm

(9 mg/mg) 1 hours/day
S days/week for 90 days
(0.32 mg/kg/day)

NA hen
NA hen
NA hen
dog dog
dog dog

NA; ataxla,
delayed neuro-
toxicity

NA; ataxia,
delayed neuro-
toxicity

NA; ataxia,
delayed neuro-
toxicity

increased SGOT and
SGPT, loss of hind-
1imd motor control,
brain lesions; in-
creased SGOT and
SGPT, loss of hind-
1imb motor control,
brain lesions

increased SGOT and
SGPT, loss of hind-
1imb motor control,
brain lesions; in-
creased SGOT and
SGPT, loss of hind-
1mb motor control,
brain lesions

7€-3 (2€-3)°

TE-4 (2€-4)M

352 NA
3E-4 NA
3g-53 NA
1£-3b 300
1€-43,0 3000

3000

300

3000

300

3000

U.S. EPA, 1990/
Abou-Donta

et al., 1980;
U.S. EPA, 1964,
1990

U.S. EPA, 1990/
Abou-Donta

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

U.S. EPA, 1990/
Abou-Donta

et al., 1979;
U.S. EPA, 1904,
1990

Pozzani et al.,
1968; U.S. EPA,
1990/Pozzant
et al., 1968,
U.S. EPA, 1990

Pozzant et al.,
1968; U.S. EPA,
1990/Pozzant
et al., 1966;
U.S. EPA, 1990
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HEALTH EFTLCTS ASSESSMENTS SUMMARY TABLE A: SURCHRONIC AND CHRONIC TOXICITY (OVHIR THAN CARCINOGLNICITY)

Update. March, 1990

[xposure . Species flfect of_Concern Reference Dose Uncertainty Factor _ Refercnce
Compound Inhalation; Oral inhalation Oral Inhalation; Oral Inhalation Oral Inhalation  Oral 1Inhalation/Oral
[ma/md (mg/kg/day)] (mg/kg/day)
Methomy!
subchronic (Rf0g) NA; 100 ppm in dict NA dog NA, kidney lesions ND -2 NA 100 U.S. tPA, 1988/
(2.5 mg/kg/day) for Kaplan and
24 months Sherman, 1971;
U.S. EPA, 1988,
1990
chronic (RIDg) NA; 100 ppm in dlet NA dog NA; kidney lesions ND 3t-29 NA 100 0.S. €PA, 1988/
(2.5 my/kg/day) for Kaplan and
24 months Sherman, 1917,
U S. EPA, 1988,
1990
Methoxychlor
subchronic (RfDg) NA; 200 ppm (V0 mg/kg/  NA rat NA; fetotoxicity no 1 -1bd NA 100 U.S. EPA, 1984/
day In dietl during U.S. [PA, 1984
gestation
chronic (RfD) NA; 200 ppm (10 mg/kg/ NA rat NA; fetotoxicity ND 1e-1).0d NA 100 U.S. EPA, 1984/
day) in diet during B.S. LPA, 1984
gestation
2-Methoxyethanol
subchronic (RfDg) 10 ppm (31 mg/m3) rabbit rabbit  fetotoxicity and 1E-1 (3€-2)0.0D  g-2b.bb 100 100  NWiller et al.,
& hours/day, 5 days/ testicular effects; 1982; U S. (PA,
week for 13 weeks fetotoxicity and 19R6/Ni ) ler
(2.9 mg/kg/day); 10 testicular effects et al., 1982;
pom (31 mg/md) & U.S. EPA, 1986
hours/day, S days/week
for 13 weeks (1.4
mg/kg/day)
chronlc (RFD) 10 ppm (31 mg/m?) rabbit rabbit  fetotoxicity and 1€-2 (3£-3)0.0b  yg-3b.9.0d 4000 1000  Miller et al.,

6 hours/day, 5 days/
week lor 13 weeks

(2.9 ng/kqg/day); 10
pom (31 mg/md) 6
hours/day, 5 days/week
for 13 weeks (.47
mg/kg/day)

testicular effects;
fetotoxicity and

lesticular effects
(also see lable B)

1982, U S. LPA,
1986/Miller

et al., 1982;
U.S. EPA, 1980
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: March, 1990

Exposure Species Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalattion; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral [Inhalation/Oral

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

2-Methoxyethanol acetate

subchronic (RfDg) NA; 10 ppm (31 mg/md) NA; rabbits NA; testicular ND 2-2b NA 100 U.S. EPA, 1981/
2-methoxyethanol x degeneration Miller et al.,
18.13/776.09 (molecular 1982; U.S. EPA,
weight ratto) 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; rabbits NA; testicular ND 26-3d NA 1000  U.S. EPA, 1987/
2-methoxyethanol x degeneration Miller et al.,
18.13/76.09 (molecular (also see Table B) 19682; U.S. EPA,
welight ratio) x 6 hours/ 1981

day x 5 days/week x 0.5
absorption factor for

13 weeks
Methyl acetate
subchronic (RfDg) NR; 500 mg/kg/day NA rat NA; llver ND 10 NA 100 U.S. EPA, 1986/
methano! by gavage for damage Toxicity
90 days x 74.08/32.04 Research Labora-
(molecular weight ratio) tory, 1966,
U.S. EPA, 1986
chronic (RfD) NR; 500 mg/kg/day NA rat NA; liver ND 19 NA 1000 U.S. EPA, 1986/
methano) 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 ng/n3) NA rat NA; no effect ND -2 NA 100 U.S. EPA, 1981/
x 6 hours/day x S days/ Kiimisch and
week for 2 years x 0.5 Reininghaus,
absorption factor 1984; U.S. EPA,
1987
chronic (RfD) NA; 15 ppm (53 mg/m3) NA rat NA; no effect ND 3€-2 NA 100 U.S. EPA, 198Y)/
x 6 hours/day x 5 days/ (also see Table B) Klimisch and
week for 2 years x 0.5 Reininghaus,
absorption factor 1984; U.S. EPA,
1987
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HIALTH LHTRCTS

Update March, 1940

{xposure
lohalat ion, Oral

Compuund

. —.specles
tahalalgn QOral

flfect ol Conrern

__Relerence_Dose

SWSLSSMERDL SUMMARY 1AME A SUBCHRONIC AND CHRONIC YOXICATY (DINER IHAN CARCINOGENICLIY)

Uncertainty factor

Reference

Methyl bromide
(Bromomcihane )

subchronic (RfDg) NA, 2 mg/kqg/day x 5
days/weck by gavage for
13 weeks

chronic (RID) NA; 2 mg/kqg/day x S
days/weck by gdvage for

1] weeks

Hethyl chloride

Methyl Chlorocarbonate

2 Wethyl-4-chlorophenoxy-

acetlc acid (MCPA)
subchronic (RI0g) NA; & ppm in the diet

for 52 weeks (0.15 mg/

kg/day)

NA; & ppm In the diel
lor 52 weeks (0.15 my/
kg/day)

chronic (RID)

4 (2 Methy) -4 -(hlorophenoxy) -
buluriv acid (NCPB)
subchronic (REDg) NA; 12 my/kg/day in the

dietl far 13 werks

NA

lohalatcon, Qral inhalation Oral lnhalation Bral  Inhalation/Oral
Img/m} (mg/kg/day)] (mg/ky/day}
ral NA, epithe ND 1 4€ 2 NA 100 US tPA, 1986
Vial hyper - Danse et al ,
plasia ol fore 1964, U 5 (PA,
stomach Lra, 1990
rat WA, cpithe ND 1 ac 33! NA 000 US FPA, 198b
lial hyper Danse ¢t al ,
plasvia of lore 194, U S LPA,
slomach IPA, 1990
DATA INADIQUAYF FOR QUANTITATIVE RISK ASSESSMEINT U S. EPA, 19B6
{alsu see lable B)
OATA INADIQUATL FOR QUAMTITATIVE RISK ASSESSMENT US. tPA, 1989
doy NA; Kidney and NO %€ & NA 300 UsS (PA, 1990/
and liver Industry lask
force, 19486,
US (PA, 198¢,
1990
dog NA; kidney and ND St 42 NA 300 US EPA, 1990/
and liver Judustry Task
lorce, 19Rb,
U S. LPA, 1984,
1990
rat, NA, reproducl ive ND 1i®-1 NA 100 U S (PA, 1990/
dog tonicitly 1n dogs, Rhodia inc ,

liver and kidney
eflecly In rats

1970a.0b;
US (PA, 19R4,
1990

062 th
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HFALTH LOFRCTS ASSULSSHINTS SUHMARY IABLE A. SURCHRONIC AND CHRONIC TOXICEIY (OTHER THAN CARCINOGEINICITY)

Update.

March, 1990

Exposure ..__Specles  Effect of Comern Reference Dose Uncertalinty Factor | Refereme
Compound Inhalation; Oral Inhalation Oral lnhalation, Oral inhalation Oral Inhalation Oral  1nhalation/Oral
(mg/m} (my/kg/day)) (my/kg/day) '
chronic NA; 12 mg/kg/day in the NA rat, NA, reproductive ND 1-29 NA 1000 US EPA, 1990/
diet for 13 wecks dug tozicly in dogs, Rhodia Inc ,
liver and kidney 1970a,b,
effects 10 rats U5 tPA, 1984,
1990
2 (2-Melhyl-4-chlorophenony) -
proplonic acid (NCPP)
subchronic (RfDs) NA; 50 ppm in the diet NA rat NA; kidncy weight ND -2 NA 300 U S. EPA, 1990/
for 90 days (3 my/kq/ BASF Akt , 1985,
day) US [PA, 1984,
1990
chronic (RfD) NA; SO ppm in the diet NA rat NA; kidney welght ND 1€ 3 NA 3000 V.S EPA, 1990/
for 90 days (3 mg/kg/ BASE Ak |, 1905,
day) US LPA, 1984,
1990
Methyloyc lohexane DATA INADIQUATE FOR QUANTITATIVE RISK ASSESSMINI U S. tPA, 1984
Methylene bromide
subchronic (RfOg) NA: 25 ppm (178 lgln’) NA rat NA; increased ND b NA 100 UsS EPA, 1981/
x 6 hours/day x 63 days/ Larboxyhemoglobin Keyes et al)
90 days for 90 days =x 1982, U S (PA,
0.5 absorption factor 1981
(11.0 mg/kg/day)
chronic (R10) NA; 25 ppm (178 -qlnj) NA rat NA; increased ND 1-2b NA 1000 Uy sS. tPA, 1901/
x & hours/day x 63 days/ carboxyhemoglobin Keyes et al
90 days for 90 days x (also see 19872, U S [PA,
0.5 absorption factor Table D) 198/
(V1.0 mg/kg/day)
Methylene chloride
{dichloromelhane)
subchronic (KRiDg) 200 ppm (694 8 -gln3) rat ral NA, liver toxicity, 3 6L -2 100 100 Nitschke et al ,

6 hours/day, 5 days/week
for ? years; 24 monih
drinking waler study

{5 85 mg/kg/day (males)

6 4) mg/ky/day (females)]

19AB/ Natlronal

Colfee Assucra-
tion, 1987,

US EPA, 19A9,
1990

0621h
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HEALTH EFFECTS ASSESSMINIS SUMMARY TABIL A: SURCHRONIC AND CHRONIC TOXICITY (DIMER THAN CARCINOGENICITY)
Update:

March, 1990

Exposure . Spec les Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation Oral Inhalation, Oral Inhalation Oral Inhalation Oral Tnhalation/Oral
(mg/m3 (mg/kg/day)) (mg/kg/day)
chronic (RFD) 200 ppm (694.8 -g/n’) rat rat NA; Viver toxicity; k1) 6f-28 100 100 Nitschke et al.,
& hours/day, 5 days/week (Cancer: see 1988 ;/Nat ional
for 2 years; 24-month Tablc 8) Coffee Associa-
drinking water study tion, 1982;
(5.85 mg/kg/day (males) U.S. EPA, 1989,
6.47 mg/kg/day (females)) 1990
4,4’ -Methylened ipheny) DAVA INADEQUATE FOR QUANTIVATIVL RISK ASSESSMINT U S. CPA, 1985
isocyanate
Methy! ethy) benzenes (see Lthyltoluene)
Methyl ethyl ketone
subchrontc (RfDg) 235 ppm (693 mg/nd) rat rat CNS; fetoloxicity 3E-0 (9E-1)% sg-1b.bd 100 100  LaBelle and
T 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 (406 mg/kg/day) 1989, 1990
chronic (RD) 235 ppm (693 mg/md) rat rat CNS; fetotoxicity 3E-1 (9E-2)8 sg-23,0,1,bb 4000 1000  LaRelle and
7 hours/day, $ days/ Brieger, 19%%;
week for 12 weeks (92 U.S. LPA, 1990/
mg/kg/day);: 235 ppm taBelle and
(693 mg/m’) 7 hours/ Brieger, 19%5;
day, 5 days/week for U.S. EPA, 1985,
12 weeks (46 mg/kg/day) 1989, 1990
Mot nronle tTABE®™ 50 pom (205 ma/md) rat rat Viver and kidney 8E-1 (26-1) SE-1 100 100  Union Carbide

6 hours/day, 5 days/
week for 90 days

(23.3 mg/kg/day);

S0 mg/kg/day by gavage
for 1) weeks

effects; liver and
kidney effects

Corp., 1983Db,
U.S. LPA, 198Y/
Nicrobiological
Assoc dates,
1986; U.S. EPA,
1987

0627h
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HLALTH CFFFCIS ASSESSMINIS SUMMARY TABLE A. SUBCHRONIC AND CHRONIC VOXICIVY (OTHER YHAN CARCINOGINICITY)

Upddate

March, 1990

Compound

[xposure

Species

Inhalation; Oral

Inhalattion Orad

€ffect_of Conern

Refcrence Dose

Uncertainty Factor

Inhalation, Oral

Inhalation

[mi/m? (mg/kg/day)) (my/hg/day)

Oral

Inhalation

Oral

__Referente

Inhatation/Oral

chronty (RO}

Nethyl fsouyanate

Nethy) mercury

subchronic (RID)

chrunic (RID)

Hethy) methacrylote
subchronic (RID5)

chronic (RID)

50 ppm (205 mg/m’)

6 hours/day, 5 days/
week for 90 days

(23 3 my/ky/day),

50 mg/%9/day by gavage
fur 1) weeks

NA; 0.003 wg/hg/day

In humans assoclated
with Hy 1n Dlood &l

200 ng/mt

NA, 0.003 mg/hy/day

in humans assoclated
with Hg In Dlood at

200 ng/m

NA, 60 gpm for ¢ monlhs
then 10 ppm for 20

months in drinkling water

(7.9 my/hy/day)

NA; 60 ppm for & months
then )0 ppw for 20

months 1n drinking water

(7.5 mg/kg/day)

rat rat

Mver and kidney
eflects; Vlver and

kidney cllects

8L-2 (2[-2)

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSNENT

NA human
NA human
NA rat
NA ral

NA, CNS effects

MA, CHS effects

MA; tacreascd
relative kidney
we ight

NA, Increased
relative kidney
we ight

(also see

lable B)

5€-22

-4

er-2

8E-29

1000

NA

NA

NA

Unlon Carbide
Corp , 198)h,
US (PA, 1981/
Microbliological
Assoc laltes,
1986, U S. [PA,
1987, 1990

US €PA, 1986

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

U S CPA, 1990/
Clarkson et al
1976, Nordberg
Strangart, 1976;
wWHO, 1976, U S
{PA, 1980, 1984,
1990

U S. EPA, 1985/
Borgellecs

et al., 1964,
US (PA, 1985

US EPA, 198%/
Borgellera

el al , 1964,
US tPa, 19685

0b27h
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HEALTH EFFLCTS ASSLSSMINES SUMMARY TABLE A- SUBCHRONIC AND CHRONIC TOXICIIY (OIHIR THAN CARCINOGENICITY)

Update: March, 1990

Exposure Species Effect of Concern Refercnce Dose Uncertainty Factor _ _Heference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral 1Inhalation/Oral
(mg/ad (mg/kg/day)) (mg/kg/day)
Methyl parathion
subchronic (RfDg) NA; 0.5 ppm (0.025 mg/ NA rat NA; reduced hemo- ND 2.5C-4 NA 100 U S. EPA, 19084/
kg/day) in diet for globin, hematocrit Monsanto Co.,
2 years and RBCs, cholin- 1983; U.S EPA,
esterase inhibition 1990
chronic (RfD) NA; 0.5 ppm (0.025 mg/ NA rat NA; reduced hemo- ND 2.5£-43 NA 100 U.S. EPA, 1984/
kg/day) in diet for globin, hematocrit Monsanto Co ,
2 years and RACs, cholin- 1983, U.S. €PA,
esterase inhibition 1990
Nethy) styrene
(industrial mixture)
subchronic (RIDg) 10 ppm (48.3 q/ll:‘) 6 mouse mouse nasal lesions; e -2 (V1E-2) 6L-3b 1000 1000 MRI, 1984a;
hours/day, 5 days/week nasal lestions U.S. EPA, 1981/
for 103 weeks (11.2 mg/ MRI, 1984a;
kg/day): 10 ppm (48.3 U.S. (PA, 1987
ng/m3) 6 hours/day,
S days/week for 103
weeks (5.6 mg/kg/day)
chronic 10 ppm (46.3 ngln:‘) 8 mouse mouse nasal leslons; a€-2 (1L -2) 6£-3b 1000 1000 MRE, 1964a;
hours/day, 5 days/week nasal lesions U S. EPA, 198/
for 103 weeks (11.2 mg/ MRL, 19A4a;
kg/day): 10 ppm (48.) U S. FPA, 198)
mg/m3) 6 hours/day,
S days/week for 103
weeks (5.6 mg/kg/day)
Kethy) styrene, alpha
subchronic (RfDg) 970 mg/m3, 1.5 hours/ rat NA Viver and kidney; ND 1€-\b NA 100 U.S. EPA, 1987;
day, 5 days/week for NA Woll et al ,
200 days (69 mg/kg/day); 19356/U S. [PA,
NA 1987; Wolf
et al., 1956
chronic (RfD) 910 mg/m3, 1.5 hours/ rot NA liver and kidney; ND 1€-2b NA 1000 US. EPA, 1987;
subchronic (RfOg) day, 5 days/week for NA Noll et al.,
200 days (69 mg/kg/day); 1956/U S. LPA,
NA 1907; Wolf
el al., 195
A-60 02/19/90
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY {OTHER THAN CARCINOGENICITY)

Update:

March, 1990

Exposure Specles Effect of Concern Reference Dose Uncertataty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/md (mg/kg/day)] (mg/kg/day)
Mirex
subchronic (RfDg) NA; 0.1 ppm in diet, NA prairie NA; decreased pup ND 2E-6 NA 10,000 U.S. EPA, 1981/
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 2£-62 NA 10,000 u.S. EPA, 198/
multigenerational study vole survival (Cancer: Shannon, 1976,
{0.015 mg/kg/day}) see Table 8) U.S. EPA, 1990
Molinate
subchronic (RfDg) NA; 0.2 mg/kg/day by NA rat NA; reporductive 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; reporductive N 2£-32 NA 100 U.S. EPA, 1984/
gavage toxictity Stauffer
Chemical Co.,
1981; U.S. EPA,
1990
Monochlorobutanes
subchronic (Rf0g) NA; 120 mg/kg, 5 days/ NA rat NA; reduced body ND 9t-1 NA 100 U.S. EPA, 1989/
week for 13 weeks by weight gain; NTP, 1986; U.S.
gavage hyperactivity, EPA, 19689
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 NTP, 1986; U.S.
gavage EPA, 1989
Naphthalene
subchronic (RfDg) NA: 10-20 mg/day in NA rat NA; ocular and ND 4£-3t NA 10000 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. 1t NA 10000 U.S. EPA, 1988/

6 days/week for =700
days (4) mg/kg/day)s

internal leslions

Schmahl, 1955,
U.S. EPA, 1986;
1988

0627h
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WFALTH LIFICTS ASSESSMENIS SUMMARY TAMIE A. SUBCHRONIC AND CHRONIC TOXICIIY (OTHIR THAM CARCINOGENICITY)
Update March, 1990

Exposure —_Species [ftect of Concern _____ Reference Dose Uncertalaty Factor __ Reference

Compound ) Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral {uhalation/Oral
(ma/md (my/kasday)) (ma/kg/day)

1,3 Naphlhoquinone DATA TINADEQUAIC FOR QUANTITAVIVE RISK ASSESSHINT (also sec Table 8) US. LPaA, 1986
Nickel
subchronic (RfDg) NA; 100 ppm Ni from rat cancer; rcduced ND V.S EPA, 1984/
nickel sulfatle in diet budy and organ Ambrose
for 2 years we ight et al |, 1976;
(5 mg Ni/kg/day) U.S. EfrA, 1990
chronic (RID) NA, 100 ppm N{ from rat cancer (sce lahle NO U S. [PA, 1984/

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

Nicotinonitrile

Nitrite
subchronic (RIDg) NA; 10 ppm nitrale in
drinking water
chronic (RfD) NA; 10 ppm nitrate in

drinking water

Nitroanilines (o-, m-, p-)

Nitrobenzene

subchronic (RIDg) S ppa (25 my/al)
6 hours/day, S days/
week (or 90 days
(HIC=4.5 mq/m:“;
5 ppm (25 mg/m*)
6 hours/day, 5 days/
week for 90 days
(4.64 mg/kg/day)

8), reduccd body
and organ weight

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

human NA; methemoglo- ND
binemia

human NA; melhemoglo- ND
binemia

DATA INADEQUATC FOR QUANTITATIVE RISK ASSESSMIN?

mouse hematological, 2L 2 (6£-3)

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

Ambrose
cl al , 19716,
U S. EPA, 1990

U.S. EPA, 198/

U.S. EPA, 1989/
Malton, 195%,

U S. EPA, 1989,
1990

U.S. EPA, 1989/
Walton, 1951,
U.S. EPA, 199,
1990

U.S. EPA, 1985

Citt, 1988,
U.S. EPA, 198/
Cil1, 1984;
U.S. EPA, 198}

0627h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 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) 5 ppm (25 mg/m3) mouse mouse  hematological, 26-3) (6E-4) se-4b. 1.z 3000 10,000  CIIT, 1984;
6 hours/day, 5 days/ adrenal, renal and U.S. EPA, 1981/
week for 90 days hepatic leslons; CIIT, 1984;
(HEC=4.5 mg/m35; hematological, U.S. EPA, 1985,
S ppm (25 mg/mJ) adrenal, renal and 1987, 1990
6 hours/day, 5 days/ hepatic lesions;
week for 90 days
(4.64 mg/kg/day)
Nitrofurantoin
Subchronic (RfDg) NA; 300 ppm diet for NA mouse NA; testicular ND 1E-1 NA 100 U.S. EPA, 1981/
13 weeks, (69.7 mg/kg/ damage SRI, 1980;
day) U.S. EPA, 1987
chronic RfD NA: 300 ppm diet for NA mouse NA; testicular ND JE-2 NA 1000 U.S. EPA, 1981/
13 weeks (69.7 mg/kg/ damage SRI, 1980;
day) U.S. EPA, 1987
Nitrofurans, other: see Table 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 {(o0-, m-, p-)
subchronic (RfDg) NA; 200 mg/kg/day NA rat NA; splenic lesions ND 1€-1 NA 1000 U.S. EPA, 1986;
o-nitrotoluene x Ciss et al.,
$ 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 1£-2 NA 10,000 U.S. EPA, 1986;

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

{also see Table B)

Ciss et al.,
1980; U.S. EPA,
1986

0627h
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HEALTH LFFECTS ASSESSMENTS SUMMARY TABILL A SUBCHRONIC AND CHRONIC 10XICITY (OIHIR THAN CARCINOGENICITY)
Update March, 1990

R Exposure ___Specles ![1g_¢__t_of__c_ome_r_q. Reference Dose Uncertainty Factor Reference
Compound Inhalation, Oral Inhalation OQral Inhalation, Ural Inhalation Oral Inhalat ton Oral 'Itﬁa_la.t_i-onmral

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

Oc tamethylpyrophos -
phoramine
subchronic (RfDg) NA; 1.5 mg/day for at NA human NA, decreased blood ND 2€-3 NA 10 U.S. [PA, 1989/
least 30 days (0 02 cholinesterase Rider et al ,
wg/kg/day) activity 1969; U.S. EPA,
1989
chronic (RfD) NA; 1.5 mg/day for el NA human NA; dccreased blood ND 2e-39 NA 10 US EPA, 1989/
least 30 days (0.02 cholinesterase Rider et al.,
mg/kg/day) activity 1969; U.S LPA,
1989
Oc tobromod iphenyl ether
subchronic (llns) NA; 2.5 mg/kg/day by NA rat NA; liver ND I 2 NA 100 U sS. EPA, 1990/
gavage for 90 days histology Carlson, 1980,
US. LPA, 198),
1990
chronic (RFD) NA; 2.5 mg/kg/day by NA rat NA; liver ND 3t-)? NA 1000 U.S. EPA, 1990/
gavage for 90 days histology Carlson, 1980;
U S. tPA, 198]),
1990
Ozone and other
photochemical oxidants OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSNENY U.S. [PA, 1960
Paraldehyde DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSKENT (also see lable B) U.S. EPA, 19806
Parathlion
subchronic (RfDg) NA; CBI NA human NA; chollnesterase ND 6(-3 NA 10 US. EPA, 198)/
inhibition U S. [PA, 190!
chronic (R1D) NA; CB] NA human NA; cholinesterase ND 6L-39 NA 10 US ([PA, 198)V/
inhibition, cancerV US tPA, 198}
Particulate matltler
and sulfur oxides REISK ASSESSMENT VALULS NOT DERIVED U S. EPA, 1982
Pebulate
subchronic (RfDg) NA; 5 mg/kg/day NA rat NA; anticoagulant ND SE-2 NA 100 US EPA, 1984/
subchronic fceding elfects US (PA, 1984
study
02/19/90
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLF A: SUBCHRONIC AND CHRONIC TOXICITY (OTHLR THAN CARCINOGENICITY)
Update: March, 1990

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

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

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. [PA, 1984
study
Pendimethalin
subchronic (RfDg) NA; 12.5 mg/kg/day, NA dog NA; liver ND 4E-2 NA 300 U.S. EPA, 1990/
1 days/week in capsules Amer ican
for 2 years Cyanimid, 1979,
U.S. EPA, 1984,
1990
chronic {RfD) NA; 12.5 mg/kg/day, NA dog NA; Vver ND qE-22 NA 300 U.S. EPA, 1990/
1 days/week in capsules Amer ican
for 2 years Cyanimid, 1979;
U.S. EPA, 1984,
1990
Pentabromodiphenyl ether
subchronic (Rfdg) NA; 1.8 mg/kg/day by NA rat NA; liver 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; Yver ND -3 NA 1000 U.S. EPA, 1990/
gavage for 90 days enzymes Carlson, 1980;
U.S. EPA, 1983,
1990
Pentachlorobenzene
subchronic (RfDg) NA; 83 mg/kg/day in NA rat NA; liver and kidney ND 8E-3 NA 1000 U.S. EPA, 198%/
the diet for 100 days toxicity Linder, 1980;
U.S. EPA, 1989,
1990
chronic (RfD) NA; 83 mg/kg/day in NA rat NA; liver and kidney ND 8E-42 NA 10,000 U.S. EPA, 1989/
the dlet for 100 days toxicity Linder, 1980,
U.S. EPA, 1989,
1990
Pentachlorocyclopentadiene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT u.S. EPA, 1980

0627h A-65 04/24/90



HEALTH EFFRCTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY [OTHER THAN CARCINOGINICITY)

Update: March, 1990

Exposure Effect of Concern Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Qral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/0ral
[mg/m3 (mg/kg/day}) (mg/kg/day)
Pentachloronitrobenzene
subchronic {RfDg) NA; 30 ppm (0.75 mg/kg/ NA dog NA; liver toxicity ND k-3 NA 300 U.S. EPA, 1986/
day) n diel for 2 years 0l1n Corp.,
1968; U.S. EPA,
1990
chronic {RFOD) NA; 30 ppm (0.75 mg/kg/ WA dog NA; liver toxicity ND 3t-22 NA 300 U.S. EPA, 1986/
day) in diet for 2 years {Cancer: see 01in Corp.,
Table B) 1968; U.S. EPA,
1990
Pentachlorophenol
subchronic (RfDg) NA; 3 mg/kg/day by NA rat NA; Fetotoxicity ND 3¢-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 3E-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. [PA, 1983
n-Pentane OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Phenanthrene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984,
1987
Phenol
subchronic (RfDg) NA; 60 mg/kg/day by NA rat NA; reduced ND 6€-10b NA 100 U.S. EPA, 1984/
gavage during organo- fetal body Research
genesis welght Triangle
Institute, 1983,
U.S. EPA, 1990
chronic (RFD) NA; 60 mg/kg/day by NA rat NA; reduced ND 6€-12.1,bb  pp 100  U.S. EPA, 1984/
gavage during organo- fetal body Research
genesis welight Triangle

Phenylenediamines (o-, p-)

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (Cancer: see Table 8)

Institute, 1983;
U.S. EPA, 1990

U.S. EPA, 1985

0627h
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HEALTH ETTICTS ASSISSMINTS SUMMARY TARLE A SURCHRONIC AND CHRONIC TOXICITY (OTHIR THAM CARCINOGINICITY)

pdate:  March, 1990

Compound

_Lnposure

Inhalation, Oral

Lo Speddes
Inhalaton Oral

tifect of Concern
Inhalalion, Oral

e Relgrence Dose
{nhalaton Oral
(my/m3 (my/ky/day)) (my/kg/day)

Untertainty tactor

Inhalation

Oral

_Belgrence
Inhalal ‘on/0ral

m-Phenylcnediamine
subchronic (RTDg)

chronic (RID)

Phosgene

Phosphine
subchronic (RfDg)

chronic (RID)

NA; 6 0 mg/kg/day for
90 days

NA; 6 O mg/kg/day for
90 days

1 ppn (1.4 mg/m?)

30 hours/weck for 24
weeks; 0.026 mg/kg/day
in the dlet for 2 years

1 ppm (1.4 my/md)

34 hours/week for 24
weeks; 0.026 mg/kg/day
in the dict for 2 years

Phthalic acid esters, selected (see Table B)

Philhelic acids (o-, m-)

p-Phthalic acid
subchronic (RIDg)

chronic (RID)

BA; 142 ag/kg/day In
diet for 2 years

MA; 142 mg/kqg/day In
dict for 2 years

NA rot

NA rat

NA, liver lesions

NA; liver lesions

NO ol-2

ND 6t 39

DATA [NADEQUATE FOR QUANTITATIVE RISK ASSESSMINT

rat rat renal effects, -4 in-4
no effect

rat rat renal elffects; x-S iA-4
no effect

DATA ENADEQUATE FOR QUANIJTATIVE RISK ASSISSMENT

NA ral NA, hyperplasia ND 1040
of hladder uro-
thelium

NA ral MNA, hyperplasia ND 10+0

ol bladder uro-
thelium

US [PA, 198%
Hofer and Hruby,
1982; US (PA,
1990

U S. [PA, 198Y/
Hofer and Wruby,
1982, U.5. [PA,
1990

U.S. EPA, 1984

Klimmer, 1969;
u.S. LPA, 1989/
Hackenberg,
1972, U.S. LPA,
1989

Klimmer, 1989;
U.S. LPA, 198Y/
Mackenberg,
1972; U.S. EPA,
1989

u.S. EPA, 1988

U.S. EPA, 1980/
Cii, 198);
Gross, 19714,
U.S. [PA, 1986

U S. EPA, 1988/
ciiy, 1983,
Gross, 1914,
US [PA, 1980

0627h
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REALTH EFFECTS ASSFSSMENTS SUMMARY 1ABLT A: SUBCHRONIC AND CHRONIC TOXICITY (OVHLR THAN CARCINOGENICITY)

Update: March, 1990

Exposure . Species flfect of Concern Reference Dose Uncertainty Factor __ Relerence
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral 1Inhalation/Oral
[mg/m3 (mg/kg/day)) (my/kg/day)
Phihalic anhydride
subchronic (RfDg) NA; 12,019 ppm (1562 NA mouse NA; lunq and kidney ND 2040 NA 1000 US EPA, 19AG/
mg/kg/day) in diet for histopatholugy NCL, 1979,
104 wecks U.S [PA, 1990
chronic (R1D) NA; 12,019 ppm (1562 NA mouse NA; lung and kidney ND 20409 NA 1000 U.S. EPA, 1986/
mg/kg/day) in diet for histopathology NCI, 1919,
104 weeks (also see lablc B) U.S. EPA, 1990
Polybrominated
biphenyls
subchronic (RfDg) MA; Firemaster FF-1 NA rat NA; elevated Viver ND -5 NA 1000 U S. £PA, 19A9/
0.) mg/kg by gavage, weighl and liver NIP, 19A), U S
§ days/week for 25 weeks les lons LPA, 1989
(0.0? mg/kg/day)
chronic (RFO) NA;-Firemaster FF-1 NA rat NA; elevaled liver ND -6 NA 10,000 U S. EPA, 1989/
0.1 mg/kg by gavage, welight and liver NIP, 1983; U S
S days/week for 25 weeks lesiony LPA, 1909
(0.0? mg/kg/day) (also sec lable B)
Profluralin
subchronic (RfDg) MA; subchronic feeding NA rat NA; NA ND 6L-3 NA NA US. EPA, 1984/
study; no detalls US. IPA, 1984
provided
chronic (RID) MA; subchronic feeding NA rat NA; NA ND 6f-1 NA NA U S. [PA, 19A4/
study; no details U.S. tPA, 19A4
provided
Propachlor
subchronic (RfOg) NA; 13.]3 mg/kg/day NA rat NA; decreased body ND 1.3 NA 100 U.S. £EPA, 1984/
in the diel for 90 days weightl gain Monsanto, 1964,
U.S. EPA, 1984,
1990
chronic (R1D) NA; 13.3 mg/kg/day NA rat NA; decreased body ND 1.3€-29 NA 1000 usS. EPA, 1984/
in the diet for 90 days welight gain Monsanto, 1964,
US EPA, 1984,
1990
A-68 02/719/90

0627h



HEALTH [ITICTIS ASSISSRENTS SUMMARY TABLI A SUBCHRONIC AND CHRONIC 10XICITY (OTMER JHAN CARCINOGINICIIY)

Update. March, 1990

Compound

(xposure
Inhalation; Oral

.o Species
Inhslalon

i flect ol Concern

Propatine
subchronic (RI0g)

chronic (RID)

NA; 100 ppm in the
dicl for 2 years

(5 mg/kg/day)

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

2 Propenoic acid (sce Acrylic acid)

Proplonitrile
n Propy! alcohol

Propylene glycol
subchronic (RfDg)

chronic (RID)

Propylcae glycol
monacthy! ether
subchronic (RfDg)

chrunic (RID)

170-350 mg/m’ (wean:
260 mg/m3) contlin
vously for 18 months
(166 mg/hg/day); 6% in
diet for 20 weeks

{3 g9/kg/day)

170-350 mg/a’ (mean:
260 mg/n’) contin-
uovsly for 18 months
(166 mg/kg/day); 50,000
ppm in diet for 2 ycars
(2.) g/kg/day)

NA; 10-day drinking
waler (60 mg/kg/day)

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

rat

rat

NA

Oral Inhalaton, Oral Inhalalion Oral
(mg/m3 (mg/kg/day) ) (myskg/day)
rat NA; decreased body ND a2
weight gamn
ret NA; decreased body ND 2t 29

weight qain
(also sce lable B)

OATA INADEQUATE 1OR QUANTITATIVE RISK ASSESSRINT

OATA INADIQUATE FOR QUANTITAYIVE RISK ASSUSSNINY

rel none obyerved; renal  GL¢0 (2€¢0) (43

lesions

doyg none observed; de- 6L 40 (2€+0) 2t e
crease in RBC,
hematocrit, hemo-

globin in doys

rat MA, rcduted welght ND 1040
gain

rat NA; reduced weight ND w1
gan

.. Relerence Dose

Uncertainty factor
Inhalation

_Referenie __
Ural  tnhalatron/0ral

300 U S. tPA, 1990/
Geigy, 1980,
US (PA, 1904,
1990

300  U.S. tPA, 1990/
Geigy. 1980,
U S tPA, 1984,
1990

U.S. EPA, 1985

U.S. (PA, 198}

100 Robertson, 1947,
U S. LPA, 198K/
Guerrant et ol ,
1947, U.S. [PA,
1962

100 Robertson, 1941,
US. EPA, 198)/

Gaunt et al .,
1912, U S. (PA,
1907

100 U.S. TPA, 1984/
Sayth and
Carpenter, 1948,
US (PA, 19R4

1000 US [PA, 1984/

Smyth and
Carpenter, 1948,
UsS tPA, 1904

062 Ih
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1990

Exposure Spec ies 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)
Propylene glycol
monomethyl ether
subchronic RfDg) 1000 ppm {3685 mg/m3) rat rat 1iver histo- 2E+1 (SE+0) 1€+0 100 100 Miller et al.,
6 hours/day, S days/ pathology; liver 1984; U.S. EPA,
week for 13 weeks and kidney histo- 1984/Rowe
(489 mg/kg/day); pathology et al., 1954;
947 mg/kg, 5 days/week U.S. EPA, 1984
for 35 days (676 mg/
kg/day) by gavage
chronic (RfD) 1000 ppm (3685 mglm3) rat rat 1ver histo- 2640 (SE-1)) 7€-1 1000 1000 Miller et al.,
6 hours/day, 5 days/ pathology; liver 1984; U.S. EPA,
week for 13 weeks (489 and kidney histo- 1984/Rowe
mg/kg/day); 947 mg/kg, pathology et al., 1954;
S days/week for 35 days U.S. EPA, 1984
(676 mg/kg/day) by gavage
Pyrene U.S. EPA, 1984
subchronic (RfDg) NA; 15 mg/kg/day by NA mouse NA; renal effects ND 3E-1 NA 300 U.S. EPA, 1989
gavage for 13 weeks
chronic (RfD) NA; 75 mg/kg/day by NA mouse NA; renal effects ND 3¢-2) NA 3000 U.S. EPA, 1989
gavage for 13 weeks
Pyridine
subchronic (RfDg) NA; 1 mg/kg/day by NA rat NA; increased ND 1£-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 -3 NA 1000 U.S. EPA, 1990/
gavage for 90 days 1iver weight U.S. EPA,
1986a,b, 1990
RDX (Cyclonite)
subchronic (RfDg) NA; 0.3 mg/kg/day NA rat NA; prostate inflam- ND 3k-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-32 NA 100 U.S. EPA, 1989/
for 105 weeks mation, hemosiderosis Levine et al.,
1984; U.S. EPA,
1989, 1990
A-10 04/24/90
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HEAUTH EFFECTS ASSESSMENTS SUMMARY TARID A

{xposure

SURCHRONTC AND CHRONIC 10XICLIY (OVHIR THAN CARCINOGENICITY)

Updale  March, 1990

__ Species

——

[1fect_of_Cuncern

. Reference Dose

Uncertainty factor
Inhalglion

Oral

_Relureme
Inhalation/Zbeal

Compound Inhalation, Oral inhalation Oral Inhalation, Oral Inhalation Oral
(my/m} (my/sky/day)] (my/kg/day)
Ronne)
subchronic (RfOg) NA, 5 mg/kg/day in NA rat NA, liver and ND 5C 2
the diet for 2 yecars cffedts
thronic (RID) NA; 5 mg/kg/day in NA rat NA, liver and ND 8¢ -29
the diet for 2 years cllects
Selenium
subchronic (RIDs) NA; 3.2 mg/day from NA human ND; hair and nail ND 3t-3
dictl of seleniferous loss, dermat itas
foodstuffs (0 040
my/kg/day)
chronic (RfD) NA: 3.2 mg/day from NA human ND, hair and nail ND 3L 34.9
diet of seleniferous loss, dermatitas
foodstuffs (0.046
mg/kg/day)
Simazine
subchronic (RfOg) MA; 0.52 mg/kg/day in NA rat NA, decrvased weiqhl ND 2f-)
in the diet for 2 years gain, hematologrial
eflects
chronic (RID) NA; 0.52 mqg/kg/day in NA rat NA; decrcased weight  ND 20-39
in the diet lor 2 years gain, hematologrcal
cffects
Sodium (yanide
subchronic (RfDg) NA, 10 8 mg CN/kg/day NA rat NA, CNS ND 4at-2
from dict containing
HCN (cquivalent to
NaCN at 20 4 my/kg/day)
0621h AN

NA 100

NA 100
NA 1)
NA 5
NA J00
NA 300
NA 500

US PA, 19R4/
McCollivter

el al , 19%9,
US EPA, 1904

U S. [PA, 1984/
nCollister

et al , 1999,
US (PA, 19A8

U S. LPA, 1989/
Yang et al ,
1903, U S PN,
1989, 1990

US (PA, 1989/
Yanqg ¢t al
1987, U5 (PA,
1989, 1990

S F(PA, 19AA/
Ciba Geigy
Corp , 1988,
US (PA, 19A4,
1990

US {(PA, 1984/
Ciba Grogy
Corp , 198AR,
US L(PA, 1984,
1990

UsS IPA, 1904/
Howsrd and
Mansal, 1955,

U S EPA, 1984

02/722/90



HEALTH ERFFCIS ASSISSMINIS SUNMARY TARLE A SUHCHRONIC AND CHRONEC TOXICITY (OVHER 1HAN CARCINNGINICITY)
Update March, 1940

o ———- ————— - — — — . —— - — .- — e —————— e T, — e e cmem o ——

[ffect of Comvern
inhalaliun, Oral

—_Species

i Reference_Dose
Inhalalion Oral

Inhalal ion Oral
{my/m? (mg/kg/day)] (mg/kg/day)

Uncertainty fuulor __ Referemce _
Inhatatlson Oral  Inhalat son/Dral

— [xposure
Inhglation; Oral

Compound

thronic (RTD) NA; 10.0 mg CN/hg/day NA rat NA, CNS ND qt 24 NA 500 U S. (PA, 1984/
from diet tontaining NHoward and
HCN (cquivalent to Hansal, 1999,
NaCN 3l 20.4 mg/kg/day) US PA, 1984,
1990
Sodium diethyldithio-
carbamate
subchrusic (RIDg) MA, 30 mg/kg/day lor NA ral NA, decreased body ND H NA 100 U S. LPA, 1988/
30 days we ight gain, renal Sundermsn
and hemotological el &), 1967,
cifedts US [PA, 1988
chronic (RID) NA; 30 mg/kg/day for NA ral MA; cataracis and ND 3 29 NA 1000 U S. IPA, Y988/
90 days reduted budy weight Sunderman
in chronic study ct al , 1902,
{Cancer. see U.5. [PA, 1908
lable ) 1990
Sodium metavanadate
subthronic (RiDs) NA; 10 ppm sodivm NA ral NA; impaired kidney nD ir 2 NA 100 US tPA, 198)/
metevanadatle in drink - function Onmingo
ing water for 3 monthy el a) , 1985,
(V.32 g sodium meta- U.S. tPA, 198!
vonsdote/hg/day)
chronic (RID) NA; V0 ppm sodium NA rat WA; Vmpalired &ldney no -3 NA 1000 U S. IPA, 1981/
melavanadaic in drink function Domingo
ing watler lor 3 monthy ct ol , 19A%,
11.32 &g sodium mete usS (PA, 198)
vanadate/hg/doy)
Slyrche
subchronic (REOs) NA; 200 mg/kq/day Ly NA dug WA, rcd bload cell ND 200 NA 100 US EPA, 1990/
gavage for 19 months and liver effects Quast cl al ,
1919; U 5. (PA,
19A8, 1989, 1390
«hronic (RID) NA; 200 mg/hkg/day by NA dog NA, red blood celd ND HEL NA 1000 U S (PA, 1990/

gavaye lor 19 munibs

and liver effecis
(also see lable B)

Quast et al
1979, US (PA,
1984, 1989, 1990

0627h
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HEALTH EEIRCIS ASSESSMINIS SUMMARY TARLE A SURCHRONIC AND CHRONIC TOXICIIY (OVHIR 1HAN CARCINOGINIC1IY)
Update March, 1990

€xposure ..__Species __ Effect of Concern ____ Reference Dose __ Uncertainly Faclor _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Oral Inhalation Oral inhalation Oral Inhalalion/Oral
Img/ed (mg/kg/day)) (mq/kg/day)
Stirophos (see letrachlorvinphos)
Succ inonitrile DATA [INADEQUATL FOR QUANTITAVIVE RISK ASSUSSMENT U S. [PA, 198)
Sulfuric acld
subchronic (RFDg) 0 066-0.098 -g/n:’ human NA respiratory; NA NDY ND NA NA Carson et al
occupational; NA 1981, U S. IPA,
- 1984/NA
chronic (RID) 0.066-0.098 llgl-’ human NA respiratory, NA NOY ND NA HA Carson et al ,
occupational, NA 1981, US [PA
19B4/NA
Temephos .
subchronic (RfDg) NA; 200 ppm in the diet NA rats NA, no elffect ND 2(-1 NA 100 U S. (PA, 1984/
for 99 days ())-24 Gaines et al.,
mg/hg/day) 1967, U S (PA,
1984
chronic (RfD) NA; 200 ppem 1n the diet NA rats NA; no effect ND t 2 NA 1000 U.S. (PA, 1984/
for 99 days (11-24 Gaines et al ,
mg/kg/day) 1967, U S LPA,
1984
Terbufos
subchronic (RfDg) NA; 0.01 mg/kg/day in NA dog NA; no effect ND 1€-49 NA 100 US. EPA, 19R4/
Lhe diet for b months US (PA, 1904
chronic (RfD) NA; 0.01 mg/kg/day in NA dog MNA; no effecl ND 1¢-49 NA 100 U S. [PA, 19RA/
Lhe diel for & months US LPA, 1984
Terephthallc acid OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSHINT UsS (PA, 1984
letrachloroazotenzene (TCAB) DATA INAOEQUATE HOR QUANTITATIVE RISK ASSESSNENT US LPA, 1985
Tetrachloroazoxybenzene (TCAOB) DATA INADEQUATE FOR QUANTITATIVE RISK ASSFSSMENT UsS [PA, 1985
Tetrachlorocyc lopentadiene DATA INADEQUATE FOR QUANTITATIVL RISK ASSESSMIND u.S fPA, 1968

062 1h A-1 02/19/90



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGLNICIIY)

Update: March, 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)
Tetrachloroethylene
(perchloroethylene)
subchronic (RfDg) NA; 20 mg/kg 5 days/week NA mouse NA; hepatotoxicity ND 1E-1 NA 100 U S. EPA, 1988/
for 6 weeks Buben dand
(14 mg/kg/day) 0'f laherty,
1985, U.S. (PA,
1990
chronic (RfD) NA; 20 mg/kg 5 days/week NA mouse NA; hepatotoxicity NO 1t -23 NA 1000 U S EPA, 1988/
for 6 weeks {Cancer: see Buben dnd
(14 mg/kg/day) Table 8) 0°f laherty,
1985, U S. EPA,
1990
Tetrachlorohydrazobenzene (TCHB) DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U sS. EPA, 1985
2,3,4,6-Tetrachlorophenol
subchronic (RfDg) NA; 25 mgs/kg/day for NA rat NA; increased liver ND K3 | NA 100 U.S. EPA, 1981/
90 days welights and centri- U S. EPA, 1986,
lobular hypertrophy 1990
chronic (RfD) NA; 25 mg/kg/day for NA rat NA; increased liver ND 3t-24 NA 1000 U.S [EPA, 1981/
90 days weights and centri- U.S. tPA, 1986,
lobular hypertrophy 1990
Tetrachlorophenol, 2,3,4,5-, DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 198/
2,3,5,6-
1,1,2,3-Tetrachloropropene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENI 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. LPA, 1990/
dlet for 2 years and kidney weights, Shell Chem. Co ,
(3.1 mg/kg/day) reduced body 1968; U S (tPA,
weight gain 1984, 1990
chronic (RfD) NA; 125 ppm In Lhe NA dog NA; increased liver ND 3g-2¢ NA 100 UsS EPA, 1990/

diet for 2 years
(3.) mg/kg/day)

and kidney welghts,
reduced body weight
gain (Cancer: sce
Table B)

0627h
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Shell Chem Co.,
1968, U S LPA,
1984, 1990

06/06/90



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICIIY {DTHER THAN CARCINOGENICITY)
Update: March, 1990

Exposure Species Effect of Concern Reference Dose Uncertatnly factor _ Reference

Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalalion Oral Inhalattion Oral Inhalation/Orat
(mg/m3 (mg/kg/day)) (mg/kg/day)

Thallic oxide
{Thall\um(111) oxide])

subchronic (RfDg) NA; 0.02 mg thallium/kg/ NA rat NA; increased SGOT ND it 4 NA 300 US EPA, 1988/
day (from thallium and serum LDH MR!, 1986;
sulfate) for 90 days levels, alopecla US LPA, 1986
chronic (RFD) NA; 0.02 mg thallium/kg/ NA rat NA; increased SGOT ND 7t -5Y NA 3000 U S EPA, 1988/
day (from thalltum and serum LOH MRI, 1986,
sulfate) for 90 days levels, alopecia U S. EPA, 198b
Thalllum {in soluble salts)
subchronic RfDg) NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT ND -4 NA 300 US EPA, 1988/
day (from thallium and serum LDH MR, 1986,
sulfate) for 90 days levels, alopecia US LPA, 19088
chronic (RfD) NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT ND -5 NA 3000 U S. EPA, 1988/
day (from thallium and serum LOH MRE, 1986,
sulfate) for 90 days levels, alopecia US LPA, 1906
Thallium{ 1) acetate
subchronic (RfDg) NA; 0.20 mg thallium/kg/ NA rat NA; ‘ncreased SGOT ND 9t 4 NA 300 U S EPA, 1988/
day (from thalltum and serum LDH MRI, 1986,
sulfate) For 90 days levels, alopecia U S. tPA, 19806,
1990
chronic (RfD) NA; 0.20 mg thallium/kg/ NA rat NA; increased SGOT KD 9f -52 NA 3000 US [LPA, 1988/
day (from thallium and serum LDH MRE, 1986,
sulfate) for 90 days levels, alopecia U.S. tPA, 1986,
1990
Thalltum(I) carbonate
subchronic (RfDg) NA; 0 20 mg thalltum/kg/ NA ral NA; increased SGO1 ND 8tf 4 NA 300 U S EPA, 1988/
day {from thallium and serum LDH MR], 1986,
sulfaie) for 90 days levels, alopecia U S EPA, 198b,
1990
chronic {RfD) NA; 0.20 mg thalltum/kg/ NA rat NA, Increased SGO1 ND 8t .59 NA 3000 US tPA, 1988/
day {from thallium and serum LDH MR, 1986,
sulfate) for 90 days levels, alopecia Us tPA, 1986,
1990

0627n A-15 Ub/Db7Y0



HEALTH EHIECTS ASSESSMINIS SUMMARY TARIE A SUBCHRONIC AND CHRONIC TOXICITY (OIMER THAN CARCINOGENILITY)
Update March, 1990

Compound

— Lxposure
Inhalation; Oral

Inhglation

fffcct_of Concern

Reference ODuse

Uncertalnty factor

- Reference

Thallium(1) chloride

subchronic (RfDg)

chronic (RID)

Thallium{1) nitrate
subchronic (RfDg)

chronic (RID)

NA, 0.20 mg Lhallium/kg/
day (from Lhallium
sulfate) for 90 days

MA; 0 20 mg thallium/kg/
day (from thallium
sulfate) for 90 days

NA; 0.20 mg thallium/kg/
day (from thallium
sulfate) for 90 duys

NA; 0.20 mg thallium/kg/
day (from thallium
sulfate) for 90 days

Thallium selenite (T1;Se)

subchronic (RfOg)

chronic (RID)

hallium(1) sulfate
subchronic (RfDg)

NA; 0.20 mg thallium/kg/
day {(from thallium
sulfate) for 90 days

NA; 0 20 mg thalllum/kg/
doy (from Lhallium
sulfate) for 90 days

NA; 0.25 mg/kg/day for
90 days

NA

NA

NA

rat

rat

rat

rat

rat

rat

and serum (DH
levels, alopedia

Inhalation, Oral Inhalalon Oral Inhalalion Oral  Inhalation/Oral
(my/m} (mg/kg/day)) (mg/kg/day)
NA; Increased SGOT ND 8t 4 NA 300 US tPA, 1988/
ond scrum | OH NR1, 19606,
levels, dlopecra US E(PA, 1986,
1990
NA, increased SGOT ND et 59 NA 3000 VS tPA, 1988/
and serum {1 DH MR, 1986,
levels, alopecia VS EPA, 1986,
1990
NA; increased SGOTV ND 9t -4 NA 300 U S. tPA, 1988/
and serum LOH MRL, 1906,
levels, alupecia UsS L(PA, 1980,
1990
NA, increased SGOT ND 9t 59 NA 3000 US [PA, 1988/
and serum LON MR1, 1986;
levels, alopecia US LPA, 1986,
1990
NA; increased SGOT ND 9t 4 NA 300 US LPA, 1988/
and scrum (DH MRI, 1986,
levels, alopecia US (PA, 19006,
1990
NA, increased SGOV ND 9t -5¢ NA 3000 U S EPA, 198A/
and serum LOW MRI, 1976,
levels, alopecia VS LPA, 19Rb,
1990
NA; increased SGOT ND BE-4 NA 300 U S (PA, 1988/

MRE, 1986,
U S (PA, 1986,
1990

0627h

02/22/90



HEALTH FIFLCTS ASSLSSMINTS SUHMARY IABLL A 3SUBCHRONIC AND CHRONIC YOXICITY (OTMIR THAN CARCINOGINICIVY)
Update. March, 1990

Exposure . Species tifect_of Concern Reference Dose Uncertainty factor __ Reference
Compound Inhalation, Oral Inhalalion Oral Inhalation, Oral Inhalation Oral Inhalalion Oral Inhalation/Oral
(m/m? (mg/ky/day)) (mg/kg/day) '

chronic (RID) NA; 0.25 mg/kg/day lor NA ral NA, incressed SGOI ND BL 59 NA 3000 US [IPA, 1988/
90 days and scrum LON MRI, 1986,
tevels, alopedia U S. LPA, 1986,
1990

? {Thiocyanomethylthlo) -
Lenzothiarole (VCHIB)

subthronic (RIDg) NA; 333 ppm In the diet NA ratls NA; stiomach ND N NA 100 U.S. LPA, 1984/
diet, subchronic (25 mg/ lesons U.S. IPA, 1984
kg/day)

chronic (RID) NA; 333 ppm In the diet NA rots NA; stomach ND -2 NA 1000 U S. EPA, 19AA/
dietl, subchronic (25 mg/ lesions U S. LPA, 1984
kg/day)

Thiofanox

subchronic (RfDg) NA; 0.025 mg/kg/day NA dog NA; cholincsierase ND -4 NA 100 U S. EPA, 1989/
for B days inhibition U.S. LPA, 1949

chronic (RID) MA; 0.025 my/Mg/day NA dog NA; cholinesterase ND -9 NA 100 U S. [PA, 19R9/
for 8 days . tohibition U S. IPA, 1989

Thirem

subchronic (RfOg) NA; 0.61 mg/kg/day NA ferret  NA; impaired ND bt 3 NA 100 U.S. [PA, 198%/

for 28 wecks reproduclion Hornshaw el al ,
1987, U S. [PA,
1989, 1990
chronic (RID) NA; 0.61 mg/kg/day NA ferret  NA, impaired ND or-39 NA 100 U S. LPA, 1989/
for 24 weeks reproduclion Hornshaw ct ol ,
1987, US EPA,
1989, 1990
1in and Compounds

subchronic (RID) NA; 2000 ppm stannous NA rat NA, tiver and ND (Y} NA 100 US [PA, 198/
chloride In diet lor 2 kuiney lesions NIP, 1982,
years (62 mg Sn/kg/day) S (PA, 1987

chronic (RID) NA:; 2000 ppm stannous NA ral NA, liver and N0 of 1 NA W00 uUS tra, 198Y/
thloride in diel for 2 kvdney lesions NIP, 19R2,
ycars (b2 mg Sn/kg/day) UsS LPA, 1987

0621h AN 02/22/90



HEALTH EFTECTS ASSESSMINTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHIR THAN CARCINOGINICITY)
Update: March, 1990

fxposure ) Specles _  Effect of Concern Reference Oose Uncertainty Factor Reference
Compound inhalation, Oral Inhatation Oral Inhalation, Oral Inhalation Oral Inhalation  Oral Inhalation/Oral
(mg/m3 (mg/kg/day)) (mg/kg/day) ]
loluene
subchronic (RIDg) 40 ppm for & hours “human rat CNS effects, eyes 2040 aL ) 100 100 Andersen et al ,
(151 mg/m3); and nose irritation, 1983,
$90 mg/day 5 days/week CNS effects cliy, 1980;
for 138 doses (42 mg/ US EPA, 1984/
kg/day) by gavage Wolf et al.,
1956
chronic (RfD) 40 ppm for 6 hours human rat CNS effects, eyes 2e+0J 3t -1b.2 100 100 Andersen el al.,
(s -jln:’); and nose irritation, 1983,
300 ppm (1130 mg/m’) CNS effects! c111, 1980;
6 hours/day, 5 days/ U S. EPA, 1984/
week for 24 months clit, 1980
(29 mg/kg/day)b US LPA, 1984,
1985, 1990
Toluenediamine (2,3-, 3,4-) DATA INADEQUATE FOR QUANT[TATIVE RISK ASSESSMINT US. LPA, 1984
Toluene -2,5-diamine
subchronic (RfDs) NA; 2000 ppm of the NA rat NA; no effect ND 6E-) NA 100 US. EPA, 1984/
sulfate salt in the NCE, V978;
diet for 10 weeks U.S. EPA, 1984
(56 mg/kg/day)
chronic (RED) MNA; 2000 ppm of the NA rat NA; no effect NO oL -1t NA 100 U S. CPA, 1984/
sulfate salt in the NCI, Y918;
diet for 78 weeks US (PA, 1984
(56 mg/kg/day)
1oluene-2,6-diamine
subchronic (RfDs) NA; 500 ppm of the NA rat NA; no effect ND 2e-) NA 100 v.S. EPA, 1984/
dihydrochloride in the %Ci, 1980;
diet for 2 years (16 U S. EPA, 1980
mg/kg/day)
chronic (R1D) NA; S00 ppm of the NA ral NA; no effecl ND 20 -1 NA 100 U S. ll':(.) 1984/
NC1, V980;

dihydrochloride in the
diet for 2 years (16
mg/kg/day)

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

US LPA, 1980

0627h A-18 02/19/90



HEALTH EFIECIS ASSESSMINIS SUMMARY TABLE A SUHCHRONIC AND CHRONIC 10X1CIVY (OIHIR THAN CARCINOGENICITY)
Update March, 1990

Cxposure ___Specdes __ [ffect_of Concern _Relerence Dose Uncertainty Factor __Relerence
Compound Inhalation; Ora) Inhalation QOral inhalation, Ural Inhalation Oral Inhalaton ral  Inhalatron/Oral
(mq/m} (mg/kg/day)) (mg/kq/day)
Iriallate
subchronic (RFDS) NA; V.3 my/kg/day in NA dug NA, spleen and ND V3 2 NA 100 US [(PA, 1990/
the diet for 24 months and liver Monsanio Co ,
1919, U S. IPA,
1990
chronic (RID) NA; 1.3 mg/kq/day in NA doy NA, spleen and liver NO 1 3t 29 NA 100 U sS. EPA, 1990/
Lhe diet four 24 months and Viver Monsanto Co ,
1919, U S. [PA,
1990
1,2,4 Tribromobenzene
subchronic (RFD- NA; 5 mg/kg/day in the NA rat NA, liver weight ND S5C 2 NA 100 US PA, 1990/
diet for 45 or 90 days and enzyme Carlson and
inductun larda(f, V1977,
U S. (PA, 1984,
1970
chronic (RID) NA; 5 my/kg/day in the NA rat NA, liver welght ND 5¢-39 NA 1000 U S. (PA, 1990/
diet lTor 45 or 90 days and enryme Carlson and
Induction larda (0, 1917,
US. LPA, 1984,
1990
1r ibromomethane (sec Bromoforw)
1,2,8-Trichlorobenzene
subchrunic (RIDg) 3 ppm (22 ug/-j) b rol ral increased uropor 9t 2 (3t 2) r{ | 100 100 Watanabe et al ,
hours/day, 5 days/ phyrin; increased 1918, U S. LPA,
week for 3 months Iiver-to-body 1981/Carlson and
(2.5 mg/kg/day); weight ratio Yardif(, 1910,
20 mg/kg/day by US EPA, 1987
gavage for 90 days
chronic (RID) 3 ppm (22 uqln’) 6 rat rat increased uropor - 9t -3 (3 3) a2y 1000 1000 Matanahe ct al ,

phyrin, increased
liver to body
weight ratio

hours/day, 5 days/
weck for 3 months
(2 5 mq/kg/day),

1918, US LPA,
19A87/Car lson and
lardh (0, 1976,

20 mg/kg/day by US EPA, 198)
gavage for 90 days
Irichlorocyc lopentadiene DATA INADEQUATE FOR QUANTIVATIVE RISK ASSUSSMLNT US [PA, 1988
ATY 02/22/90
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HEALTH EFFECTS ASSISSMINTS SUMMARY TABRLL A. SURCHRONIC AND CHRONIC 10XICIIY (OVHLER THAN CARCINOGENICITY)

Update:

March, 1990

Exposure ) Spec les Effect of Concern Reference Dose Uncertainty factor __ Reference
Compound Inhalation, Oral tnhalation Oral  Inhalation, Oral Tnhalation oral Inhalation  Oral inhalation/Oral
(mg/m) (mg/kg/day)) (mg/kg/day)
1,1,1-Trichloroethane
subchronic (RfOg) 500 ppm (2730 -gl-’) guinea guinea hepatotoxicity; 10+) (3040)% (T8 100 100 lorkelson et
7 hours/day, 5 days/ (1] pig hepatotoxicity al , 19%8;
week for & months US. EPA, 1990/
(304 mg/kg/day); 500 Torkelson et
pom (2730 mg/m’) ? al., 19%8;
hours/day for & months US. [PA, 1990
(90 mg/kg/day)®
chronic (R10) 500 ppm (2730 -gln:') quinea guinea hepatotoxicity; 1640 (3€ V)% 9[-24.b 1000 1000 Torkelson et
1 hours/day, 5 days/ pig pg hepalolo:ltlly' al , 19%8;
week for & months U.S. [PA, 1990/
(304 mg/hg/day); 500 Torkelson et
ppm (2730 mg/m’) 7 al., 19%8;
hours/day (or 6 months U S. tPA, 1990
(90 mg/kg/day)®
1,1,2-Trichloroethane
subchronic (RfDg) NA; 3.9 mg/kg/day by NA mouse MA; clinical ND 4€-2 NA 100 U S. EPA, 1984/
drinking water for 90 chemistry altera- White et a3l ,
days tions 198%; Sanders
et al , 1965,
US EPA, 1990
chronic (RfD) NA: 3.9 mg/kg/day by NA mouse NA; clinical ND ac-3? NA 1000 U S. EPA, 1984/
drinking water for 90 chemistry altera- White et al.,
days Lions (Cancer. 1985, Sanders
see lable B) el al , 198%,
u.S €PA, 1990
1richlorof luoromethane (F-11)
subchronic (R1Og) 5600 mg/m3 contin- dog rat elevated BUN, lung 1640 (2£+0) [ B] 1000 1000  Jenkins el a! .,

vously for 90 days
(1940 mg/kq/day);
1000 mg/kg/day, S
days/week for & weeks
(114.3 mg/kg/day)

lesfons; mortality

1910; U.S. LPA,
1981/NC1, 1918,
u.S tPA, 198}

0627h
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NTALTH (EEECES ASSISSMINES SURMARY TAmiE A: SERCARCUIC AED CHRORIC TOXICITY (OIHIR THAN CARCINOGINICITY)

Gpdate: Harch, 1990

[ zposure

iffect of Comgern Reference Dose

Untertainty factor

__Reference

Conpound Inhalation; Oval Ishelation Oral Icbalalion; Gral Inhalation Oral Inhalation Oral  Inhgalation/Orat
[wg/e? (mg/kg/day)) (wa/kg/day)
chronic (RfD) SS00 mg/m? contin- dog rat elevated B, lung -1 (28 V) -0 10,000 1000 Jeakins et al.,
wonsly for SO days lesions; mortalily 1970, U 5. LPA,
(1940 mg/kg/day); 1982/NCI, 1918,
488 mg/kg/day, 3 U.S. (PA, 1987,
days/week for 66 weeks 1990
(348.6 my/kg/day)
2,8,81richloro-
2" hydruxydiphenyl ether
subchronic (RfOg) NA; 500 mg/kg,. & days/ A ral - » [ ] 440 NA 100 US. EPA, 1981/
week for & weeks (429 Lyman and
ng/ke/day) furia, 19069,
U S. (PA, 1987
chronic (RID) BA; WA [} [} m; 1 [ )] ND NA NA US EPA, 1982/
U S. [PA, 1987
Irichloromethane {sce Chloroform)
irichlorophenocl, 2.3,4-, 2,1.5 , OATA IRABIQUATE FOR QEARTITATIVE RISK ASSESSNENY U.S. IPA, 1987
2.3,6-, and 3,4,5-
2,4,5-Trichlorophenc)
subchronic (RE0g) NA; 1000 ppm of diet mA rat B bepatelenicity, [ ] 1.0 NA 100 U.S. LPA, 1984,
for 98 days (100 =g/ kidary effecis 1981/McCollister
kg/day) et al., 19061,
U.S. LPA, 1909,
1907
chronic (RID) HA; 1000 ppm of diet “HA rat WA; hrpatelexicity, -1 NA 1000 U.S. EPA, 1984,
for 38 days (100 my/ hidery effecls 1981 /Mol rster
tg/day) et a) , 1960
US ([PA, 1984,
1987, 1990
2.!.6—'lr|chloropheml - see lable B
2.4.5 Yrichioro-
phenoxyacetic acld
subchronic (RI0g) NA; 10 mg/kg/day for A rat m; liver and L 1] 1.0t 1 NA 100 U.S. tPA, 1989/
90 days kidney uelghls Gehring and
Belso, 19178,
US LPA, 1989
0627h A 02/22/90



HEALTH FERECTS ASSISSMENIS SUMMARY TABIE A SURCHRONIC AND CHRONIC VOXICITY (OTHER THAN CARCINOGINICITY)

Update

March, 1990

Compound

[xposure

(ffect ol Concern

Inhalation; Oral

chronic (R1D)

1.1,1 Trichloropropane

1,2,2-Trichloropropane

1,1,2-Trichloropropane

subchronic (RiDg)

chronic (RID)

1,2, Irichloropropane

subchronic (RfDg)

chronic (RFD)

1.2.3-1richloropropene

subchronic (RfDs)

NA; 3 mg/kg/day
3-general lon study

NA; 100 mg/t in drinking
water for 13 weeks

(15 mg/kg/day)

NA; 100 mg/d in drinking
waler for 13 wecks

(15 mg/kg/day)

NA; 8 mg/kg 5 days/week
for 120 days (5.7

aqg/kg/day)

NA; 8 mg/kg 5 days/week
for 120 days (5 7

mg/kg/day)

3 ppm (18 mg/md),
6 hours/day, 5 days/week
for 66 weeks; NA

NA

NA

NA

duys

Inhalation Oral

Reference Dose

__Reference

Inhalation, Oral Inhalation Oral Inhalaton Oral |Inhglation/0ral
img/m} (mg/kg/day)) (mg/kg/day)
rat NA; decreased ND 1 0L 29 NA 300 US IPA, 1989/
survival Koc iha et ab ,
1979, U S. fPA,
1989, 1990
DATA INADEQUATE TOR QUANTITATIVE RISK ASSESSMINT U S. EPA, 1981/
U S. [PA, 198)
DATA INADIQUATF FOR QUANTITANIVE RISK ASSISSMINT US (PA, 198)/
US tPA, 1982
rat histopalhological ND 5€-2 NA 300 U S EPA, 1987/
lesrons in liver, Villancuve
kidney and thyroid et al , 198y,
VS LEPA, 1990
ral histopathulogical ND SE-39 NA 3000 usS tPA, 1981/
lesions in laver, Vvillancuve
kidney and thyroid et al , 1985,
U S. EPA, 1990
rat NA; transient clinl- NO bt -2 NA 100 US. EPA, 198/
cal signs, liver NIP, 1983,
and kidney lesions, 0S. tPA, 1987
decrease in RAC,
hematocrit and
hemoglobin
rat NA; transient clini ND 6£-39 NA 1000 US. EPA, 198)/
cal) signs, liver NIP, 198),
and kidney lesions, U S. tPA, 1987,
decrease in RAC, 1990
hematocrit and
hemoglobin
NA eye irritation; ND 5-3b NA 100 US EPA, 1983/

NA

06274

Nekenna et al
1918, U S. tPA,
1983

02/22/%0



Compround

chrunie

2.3.6 hichdumotoluene
subchrunic (RID))
whronie (RID)

a,2,6 lelchlvre
tuluen
subhronic (R1D5)

thrunic (R1D)

1,0,2 Trihilme-1,2,2-
te il Yuurovthane
suldhrunic (RID:)

chiontc (RID)

06271h

HEALTH EFEECTS ASSLI3MENTS SUMMARY TABLL A

— [aposure _ _
Inhalatiun, Oral

L opetivy
Inhalatun Oral

3 pom (18 mg/mY),
6 hours/day, 9 days/week
for bb weeks, HA

NA, 0 5 ppm in diet
(0 05 my/ky/day) for
20 days

NA, NA

NA, 0 5 ppm in diet
(0 05 my/hg/day) lor
28 days

HA, HA

53%8 -91-3 otcupat lunal
for 2 1) years (213
w)/ky/day), NA

5318 my/m3 occupat lonal
fut 2 11 years (21]
my/hg/day), NA

dmj'»

NA

HA

human

human

rol

HA

SURCHRONIC AND CHRONIC TOXICIIY (DIMER THAN CARCINOGINICITY)
Update

Narch, 1990

tifect ol Concarn
Inhalation, Oial

L Reference Dose
Inhalation

Oral

{wg/m? (my/ky/day) )  (my/kg/day)

ey drritation,
HA

NA, liver Lidney,
thyrvid ltesson.,

WA, NA

NA, liver, kidney,

thyioid tesions

NA, NA

psychumotor impais -
meal, NA

prychumutor impair
mnt, NA

A 83

NO

5¢ 3b

5€-5

301

 FILI

NA

NA

Uncertalinty factor

Inhalation Oral

1000

NA

__ Referermie
Inhalal iun/Qral

VS IPA, 198V
Hikenna ¢l al |,
1998, U 5 [1PA,
1983

US tPA, 198K/

Chu ¢t o) ,
1984, U.5 [PA,
1961

Uus (PA, 1981/
US PA, 190/

US [PA, 1981/

Chu et o) ,
194, U S [PA,
19612

US EPA, 19R1/
Us LPA, 1981

imbus and

Adk ins, 1972,
U5 LPA, 198),
198%/ Imbius and
Adhans, 1972,
U5 (PA, 19R),
1990

Indius and
Adbans, 1972,
05 [PA, 1907,
198%/1mhus and
Adkans, 1977,
U5 LPA, 1987,
1990

02722790



HEALTH EFFECTS ASSESSMENIS SUMMARY TARIE A: SIBTERONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICIIY)

Gptate: March, 1990

Exposure les Effect of Concera Reference Dose Uncertainty Factor Reference
Compound Inhalation; Oral Ishalatioa GCral Ishalatien; Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
[wg/m? (wg/kg/day)) (mg/kg/day)
Trifluralin
subchronic (RfDg) MNA; 30 ppm 18 the diet RA dog EA; iecreased liver [ 1] 1.5¢-3 NA 100 U.S. EPA, 1990/
for 12 months (0.75 weight, methesn- Hoechst, 1984;
mg/kg/day) geblinenia U.S. EPA, 19084,
1990
chronic (RfD) NA; 30 ppm 1n the diet RA dog SA; Increased liver [ 1] 7.5£-32 NA 100 Uv.S. EPA, 1990/
for 12 months (0.75 welight, sethemn- Hoechst, 1984;
mg/kg/day) gsblinemia (Cancer: U.S. EPA, 1984,
see Table B) 1990
Trimethylbenzenes GATA IEADEQUATE FOR QUANTITATIVE RISK ASSESSHMENT U.S. EPA, 1987
1,3,5-Trinitrobenzene
subchronic (RfDg) NA; 3 ppm 1,3-dinitro- BA rat RA; iscreased spleen ND SE-4 NA 1000 U.S. EPA, 1989/
benzene in drinking uater 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-trialtro-
benzene)
chronic (RfD) NA; 3 ppm 1,3-dinitro- RA rat EA; imcreased spleen ND 5€-53 NA 10,000 U.S. EPA, 1989/
benzene in drinking water weight Cody et al.,
for 16 weeks (0.4 mg/kg/ 198); U.S. EPA,
day equivalent to 0.51 1989, 1990
mg/kg/day 1,3,5-trinitre-
benzene)
Trinitrophenols SATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1964
Vanadium
subchronic (RfDg) NA; 5 ppm vanadimm BA rat SA; ssae ebserved m 7€-3 NA 100 U.S. EPA, 198Y/
from vanadyl sulfate Schroeder
in drinking vater for et al., 1970;
1ifetinme (0.7 mg/kg/day) U.S. EPA, 1987
chronic (RfD) ¥MA; S ppms vanadimm NA rat EA; asne ebsevved [ 1] 1€-39 NA 100 U.S. EPA, 198Y/

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

Schroeder et
al., 1970; u.S.
EPA, 1987, 1990

0627h

A-84

04724/90



HEALTH LESLCYS ASSESSMINTS SUMMARY JABLE A SUBCHRONIC AND CHRONIC TOXICITY (GINIR THAN CARCINOGENICITY)

Update. March, 1990

fxposure _____Species [ffect of Concern Reference Dose Uncertainty lactor Reference
Compound inhalation, Oral Inhalalion Oral Inhalation, Oral Tnhalation Oral Inhatation  Oral Tnhalation/Oral
{mg/nd (mg/ky/day)] (mg/kg/day)
Vanadium pentoxide
subchronic (RfDg) NA; 10 ppm vanadium NA rat NA; none observed ND 9L-) NA 100 U.S. FPA, 198)/
in diet from vanadium Stok inger
pentoxide for Vifetime el o) , 195];
(0.9 mg vanadium pent- ¢ S. EPA, 198)
oxide/kg/day)
chronic (RfD) NA; 10 ppm vanadium NA rat NA; none observed ND 91-39 NA 100 U.S. EPA, 1983/
in diet from vanadium Stok inger
pentoxide for lifelime et al., 1953,
(0.9 ng vanadium pent U S. EPA, 1987,
onide/kg/day) 1990
Vanadyl sulfate
subchronic (Rf0g) MA; S ppm vanadium from NA rat NA; none observed ND € 2 NA 100 uS. [PA, 1981/
vanadyl sullate in Schroeder
drinking water for life- et al , 1910,
time (2.26 mg vanadyl U.S. EPA, 1907
sulfate/hg/day)
chronic (RFD) NA; S ppm vanadium from NA rat NA; none observed ND 2 2 NA 100 s Lea, 198Y/
vanady! sulfate in Schroeder
drinking waler for life- el al , 1970,
time (2.24 mg vanadyl US. (PA, 1987
sylfale/kqg/day)
Vernolate
(Vernam)
subchronic (Rf0g) MA; 20 ppm in the dlet NA ral NA; decreased ND -2 NA 100 US EPA, 19R)/
{) mg/kg/day) reproduc- body weight Staufler Chem
tive Co , 1983,
US tPA, 1981,
1990
chronic (RED) NA; 20 ppm in the diet NA ret NA, decreased ND 1-32 NA 1000 U S. [PA, 1983/

(1 mg/kg/day) reproduc-

body weight

Staufler Chem

tive Co., 1983,
VS [PA, 198],
1990
4 Vinyl-1-cyc lohenene DATA INAOEQUATE tOR QUANTITATIVE RISK ASSESSMENT usS PA, 1983
062Th A-BS% 02/19/90



HEALTH EFFECTS ASSESSHENTS SUNHARY TABLE A SUHCHRONIC AND CHRONIC TDXICEIY (OTHER THAN CARCINOGENICITY)

Updale. March, 1990

. Oxposure Spedles €ffect of Conmern Reference Dose Uncertainty factor _ _Reference __
Compound Inhalation, Ora) Inhalation Ora? Inhalation, Oral Inhalatlon Oral Inhalation Oral Inhalation/Qral
' (my/ad (my/hg/day)]  (mg/kg/day)
m-Kylene
subchronic (RID3) 4150 ql.’. 8 hours/ rat rat hepatomegaly, none 40+0 (10+0) 460 1000 100 Tatral et al.,
day, 7 days/week for observed 198); U S. EPA,
1 year (1009 mg/kg/ 1989/N1P, 1986
day)¥; 500 my/ky mized
xylencs 5 days/week for
103 weeks (357 my wixed
nylenes/kg/day)
chronic (RID) 4150 lgl.’. 8 hours/ rat ral hepatomeygaly, hyper-  1(-) (2€-1)) 2€+0 5000 100 Yatral et o) ,
day, 7 days/week for | activily, decreased 1981, U S. [PA,
year (1009 mg/kg/day)™, body welight, in- 1989/N1P, 1986;
250 my/hg mixed aylenes wreased mortality U S. [PA, 1966
$ doys/weeck lor 103 at higher dosaye
weeks (179 mg mixed
xylenes/kg/day)
o -kylene
subchronie (RI05) 150 my/m? continvous rat rat fetotoxic ity; none 3640 (1€+0)bD 4640 100 100  Ungvary et al.,
on days 7-14 of geste- observed 1980, U.S. [PA,
tion (95.6 mg/kg/day); 1989/81P, 1986
500 mg/kg mixed nylencs
$ days/week by gavage
for 1) weeks (35) my
mized xylenes/kg/day)
chronic (RID) 4150 -]In’. 8 hours/ rat rat hepatomegaly; hyper- 7f-1 (2€-1) 2640 5000 100 Tatral et al.,
day, 1 days/week lor activity, decreased 1981; U.5 (PA,
1 year (1009 my/kg/day). body weight, in- 1989/01P, 1986,
250 my/kg mixed xylenes creased mortal ity at U S. LPA, 1980
5 deys/week lor 103 higher dosaye
weeks (119 mg wixed
xylenes/hg/day)
p-Kylene
subchronic (R105) 20 ppm 1.5 hourslda! human rat CNS effects, nose - ([} 100 NA Hake et al.,
for S days (27 mg/m’); and throat trrite- 1961
MNA tlon, MA U S. EPA, 1989/
U S. LPA, 1989
thronic (RID) 20 pym 1.5 hours/ds human HA CNS eltects, nose - L[] 100 NA U S. IPA, 1989/

fur 5 days (27 my/m’),
NA

and throat irrite-
tion, NA

U.S. LPA, 1989

0627h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 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)
Xylenes, mixed
subchronic (RfDg) 20 ppm 1.5 hours/da; human rat CNS effects, nose 3E-1 4E+0 100 100 Hake et al.,
for S days (27 mg/m“); and throat irrita- 1981;
500 mg/kg mixed xylenes tion; none observed Litton Blo-
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 1.5 hours/dax human rat CNS effects, nose 3e-1 2E+02 100 100 Hake et al.,
for 5 days (27 mg/m?); and throat irrita- 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
Iinc
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., 19671;
Prasad et al.,
1975; U.S. EPA,
1984
chronic (RfD) NA; 2.14 mg/kg/day NA human NA; anemia ND 2t-19 NA 10 U.S. EPA, 1984/
therapeutic dosage Pories et al.,
1967; Prasad
et al., 1975;
U.S. EPA, 1984,
1990
Iineb
subchronic (RfDg) 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/
day)

hyperplasia

Blackwell-Smith
et al., 1953;
U.S. EPA, 1984,
1990

0627h
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HEALTH EFFECTS ASSESSMINTS SUKMARY TABILE A: SUACHRONIC AND CHRONIC TOXICITY (OIHER THAN CARCINOGENICIIY)
Update March, 1990

[xposure . Specles [ffect of Concern Reference Dose Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation, Ora) Inhglation Oral Inhalation Oral Inhglation/Oral
(mg/m} (mg/kg/day)] (mgskg/day)

chronic (RID) WA; 500 ppm in the diet NA rat NA; thyroid ND SE 29 NA 500 0.S. (PA, 1984/
for 2 years {25 mg/kg/ hyperplasia Blackwell Smith
day) et al , 1957%;
US EPA, 1984,
1990

dyerified, avallable on IRIS

bBased on route-to-route extrapolation

CSpecifically related to organoleptic threshold and potentia) for respiratory tract irritation, not to systemic toxicity.
‘Spe:l!i:ally related to organoleptic threshold; safe concentration may be higher but data are inadequale to assess.

Clnhalation study with antimony trioxide in rats (Matt, 1980, 1981, 1983; ASARCO, Inc., 1980) provides qualitative evidence of lung cancer; cancer polency
nol estimated.

fcatculated by analogy to antimony by correcling for differences in molecular weight,
Sunder review by RfD Work Group

bgecause of background dietary exposure, an Ri0gg was not estimated.

Iverified 2 separate RfD;, 1€-3 for food and 5(-4 for waler

Jvertified, Workgroup concurrence on final data base file, and IRIS input pending

kCurrent drinking waler standard of 1.3 mg/t; Orinking Water Criteria Document concluded toxicily data were inadequate for calculation of an RfD for
copper.

YeRAVL -verifled as a CAG Group D subslance

®ihese values differ from those In the HEED (U.S. EPA, 1987a) because the uncertainty factor for deriving the Inhalation RfD values presented herein were
changed to correspond Lo those used by IRIS (U.S. [PA, 1987b) for generating the oral RID from Lhe same (inhalation) study.

Ncalculated by analogy Lo free cyanide by correcling for differences In molecular welght.

Othese values differ from those in the HEA (U.S. EPA, 1984) because the study chosen as the basis for the inhalation RID values was changed to conform Lo
the inhalalion study chosen as Lhe basls of the oral RID derived in a more recenl HEEP (U.S. [PA, 1986).

PFina) Oraft of Alr Quality Crileria Document (600/8-83-028f) dec)ines to derive an air qualily criterion for lead.
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dNot verified and further discussion not scheduled
TBased 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 inhalatioa RFD values was changed to conform to
the tnhalation 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 avatlable.

VReported effects occurred at portal of entry; estimates of mg/day reference doses are 1nappropriate becamse effects at portal of entry depend on concen-
tration in alr. An acceptable air concentration of 0.07 mg/md was estimated by Carson et al. (1381) from avallable data.

WExper iment performed with o-xylene.

XFrom toxicity data on tetraethyl lead.

YWithdrawn from IRIS.

IThe oral RfD, while stil] avatlable on IRIS, s being reconsidered by the RfD Morkgroup.
2aThe verified RfD appears on IRIS as 1.3E-3 because of a typographical error.
bbpevelopmental effects have been used as the basis of calculation.

€CBased on arsenic equivalents.

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

Notes: To estimate acceptable water concentrations from oral RfDg/Rf0, multiply by 70 and divide by 2 &.
If exposure occurs by both oral and inhalation routes, the route-specific RfDg/RfD must be proportiomally redaced.
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update: March, 1990

EPA Group/Unit Risk

Exposure Spec tes Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalattion Oral Inhalation = Oral Inhalation Oral Inhalation/0Oral
(vg/m9)-! (ug/n)"!
[(mg/kg/day)-1)  [(mg/kg/day)-1)
Acephate NA; 2-year dietary NA mice NA 1ver ND C/2.5E-1 U.S. EPA, 1990/
{also see Table A) {8.7€-3)3 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/ND3 C/ND3 U.S. EPA, 1987,
(also see Table A) 1990/U.S. EPA,
1987, 1990
Acrylamide NA; 2-year drinking NA rat NA CNS, B2/1.3t-3 82/1.3t-4 U.S. EPA, 1990/
vater (also see  mammary and (4.56+0)3.b [4.5€.0)2 Johnson et al.,
Table A) thyroid 1986; U.S. EPA,
glands, 1985; U.S. EPA,
uterus, oral 1990
cavity
Acrylonitrile occupational; three human rat lung multiple 81/6.8€-5 B1/1.5E-5 0'Berg, 1980;
drinking water [2.46-1)2 (5.4€-1]2 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 82/N0f 82/2.3t-6 U.S. EPA, 1984,
(also see Table A) (8.1€-2)f 1988
Aldrin three dietary mouse mouse 1iver 1iver B2/4.9¢-3 B2/4.9E-4 NCI, 1977; Davis
studies; three (also see Table A) [1.7641)3.b [V.7£41)3 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

0625h
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HEALTH FEEECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGINICINY

Update: HMarch, 1990

EPA Group/Unit Risk

Exposure Specles Tumor Site {Slope Factor]) Reference
Compound Inhalation, Oral Inhalation Oral Inhalation Oral Ishalation Oral Inhalation/0Oral
{ ) 1 (wg/r)- 1
{(mg/kg/day)-"] [(mg/hg/day)-']
Ally! chloride NA; NA NA NA NA M (7, cmf U.S. EPA, 1983,
{also see Table A) 1989/0.S. EPA,
1983, 1989
Aniline NA; 2-year dietary NA rat NA spleen m B2/1.6¢ -7 U.S. EPA, 198YV/
(5.7-3)2 CIIT, 1982;
U.S. EPA, 1985, 1930
Aramite NA; 400 ppm in diet NA rat increased increased S2/1_E-§ 82/7.1€-6 U.S. EPA, 1989/ U.S.
for 104 weeks (20 ‘ncidence incidence [2.5E-2 [2.51-2) EPA, 1989; Popper
mg/kg/day) of liver of llver et al., 1960; Oser
tumors tumors and Oser, 1962
{(also see Table A)
Arsenic 100-5000 ug/m:’ human human respiratory skin A78_3-3 Ak Brown and Chu,
continuous; tract [5-CE«12.P 1983a.b.c; Lee-
0.01-1.8 mg/t in {also see Table A) Feldstein, 1983;
drinking water Higgins, 1982;
Enter 1ine and
Rarsh, 1982;
U.S. EPA, 1984a.b,
1990/7U.S. EPA,
1990
Asbestos occupational; human rat lung and large AJ2.31-) A/RD U.S. EPA, 1986,
dietary mesothelioma Intestine lﬂlnl'sl-r' a 1987/01P, 1985;
U.S. EPA, 1985, 1990
Azobenzene NA; 2-year dietary NA rat HA abdominal 82/73.1E-5 82/73.1£-6 U.S. EPA, 1990/
cavity AR &) B [Y-1E-1)2 NCI, 1979; U.S. EPA,
1986, 1990
8-2 04/24/90
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICIY
Update: March, 1990

EPA Group/Unit Risk

Exposure Tumor Site [Slope Factor]) Reference
Compound Inhalattion; Oral Inhalation Oral Inhalattion Oral Inhalation Oral Inhalation/Oral
(ug/m3)-1 ) (ugll)'f'
[(mg/kg/day)-']  [(mg/kg/day)-']
Benzene occupational; human human leukemia leukemia A/8.3E-6 A/8 3t-1 ott et at., 1978;
occupattonal [2.9€-2)2 (2.9e-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
Benzidine occupational; human human urinary urinary A/6.7E-2 A/6.7€-3 Zavon et al., 1973;
occupational bladder bladder {2.3E+2)2 [2.3£+2)3,b U.S. EPA, 1990/
{also see Table A) lavon et al., 1973;
U.S. EPA, 1980,
1986, 1987, 1990
Benzo(a)anthracene NA; NA NA NA NA NA B82/NAf s2/nof U.S. EPA, 1990
8enzo(a)pyrene 2.2-9.5 mg/m3, 4.5 hams ter mouse respiratory  stomach 82/NDd 82/ND3 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)f luoranlhene NA;NA NA NA NA NA a2/npf s2/npf U.S. EPA, 1990
Benzo(k)fluoranthene NA; NA NA NA NA NA p2/npf 82/n0f U.S. EPA, 1987
Benzotr\chlor \de 0.94€-3 mg/kg/day, mice mice lung lungs 82f/8.6€-1 82f/3.6E-4 Yoshimura et al.,
0.5 hrs/day, 2 (3.0+3)9 [l.3[ol]'-9 1986/fFukuda et al.,
days/wk for | yr; 1978; U.S. EPA,
0.26 mg/kg/day, 1986, 1989
2 days/week by gavage
for 25 weeks
Benzy) chloride NA; O, 15, 30 mg/kg, NA rat NA thyroid ND 82/4.9€-6 U.S. EPA, 1990/
3 days/week by gavage (1.7€-1)2 LV)inski, 1986,

for 104 weeks

U.S. EPA, 1986, 1990

0625h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICIIY
Update: March, 1990

EPA Group/Unit Risk

Exposure Species Tumor Site {Slope Factor) Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
(vg/md)-T (ug/n)-V

[(mg/kg/day)-']  [(mg/kg/day)-!)

Beryllium occupational; 5 ppm human rat lung total 82/2.4E-3 B2/1.2t-4 Wagoner et al.,
in drinking water tumors [8.4E+0)2 [4.3£+0)2 1980; U.S. EPA,
for 1ifetime (also see Table A) 1987, 1990/

Schroeder and
Mitchener, 1975a;
U.S. EPA, 1986,

1990
Bis(2-chloroethyl) 560-day oral study; mouse mouse 1iver 1iver 82/3.3t-4 B2/3.3E-5 Innes et al.,
ether 560-day oral study (1.1£+0)3.b (1.1€+0)2 1969; U.S. EPA,

1980, 1990;/Innes
et al., 1969;
U.S. EPA, 1980

1987, 1990
Bis{chloromethyl}- inhalation 10-100 rat rat respiratory ND A/6.2E-2 A/6.2€-3 Kuschner et al.,
ether days; \nhalation tract [2.2€+2)2 [2.26+2)3,D 1975; U.S. EPA,
10-100 days 1990/U.S. EPA,
1990
Bis(2-chloro-1-methyl-
ethyljether 2-year gavage mouse mouse 1iver, lung 1iver, lung C/2e-5 C/2t-6 NTP, 1982;
studyb; 2-year [7e-2]b (re-21 U.S. EPA, 1987/
gavage study NTP 1982;
U.S. EPA, 1987
BYs({2-ethylhexy}) NA; 103-week NA mouse NA 1iver 82/ND3 B2/4E-17 U.S. EPA, 1987/
phthalate dietary study (also see Table A) [1.4£-2)3 NTP, 1982,
U.S. EPA, 1986,
1988, 1990
Bromodichloromethane NA; 102-week gavage NA mouse NA tiver g2/n0f 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 Yiver NA B2/3.2€-5 B2/ND Benya el al., 1982;
(vinyl bromide) study; NA [(1.1-1) U.S. EPA, 1984/

U.S. EPA, 1984
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update:

March, 1990

EPA Group/Unit Risk

Exposure Species Tumor Site [Slope Factor) Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/0Oral
- —_— T
{ug/m3) ) (ug/2) 1
([(mg/kgsday)-']  [(mg/kg/day)~']
Bromoform NA; 103 week gavage NA rat NA adenomatous 82/1.1E-6 B2/2.2€-1 U.S. EPA, 1989,
study polyps or [3.9e-3)f [7.9€-31f 1990/ NTP, 1988/
adenocarcino- U.S. EPA, 1989,
mas in the 1990
large intestine
(also see Table A)
1,3-Butadiene two inhalation mouse, rat NA hematopoietic NA B2/2.8E-4 ND Hazelton Labs, 1981;
studies; NA system, [1.8E+0)3.1 U.S. EPA, 1985,
Leydig cell, 1987, 1989; U.S
thyroid EPA, 1989, 1990
Buty) benzyl phthalate NA; NA NA NA NA NA NA C/ND2 U.S. EPA, 19817,
(also see Table A) 1990/0.S. EPA,
1987, 1990
Cadmium occupational; NA human NA respiratory NA 81/1.8E-3 ND/NDC Thun et al., 1985;
tract [6.1E+0)3 U.S. EPA, 1985,
(also see Table A) 1990/0U.S. EPA, 1984,
1988
Captafol NA; dietary study NA mice NA lymphosarcoma C/ND C/72.4E-1 U.S. EPA, 1984/
{CBI) (also see Table A) (8.6E-3) U.S. EPA, 1984
Captan NA; NA NA NA NA NA 2/nnf 82/1.0E- U.S. EPA, 1984,
(also see Table A) {3.5£-3) 1988/U.S. EPA,
1984, 1988
Carbazole NA; 96-week dietary NA mice NA 1iver 82/ND B2/2.8E-1 U.S. EPA, 1986/
study [2€-2) Tsuda et al., 1982;
U.S. EPA, 1986
0625h B-5 06/01/90



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY
Update: March, 1990

Compound

EPA Group/Unit Risk

Carbon tetrachloride

Chlorant)

Chlordane

Chlorodibromoethane

Chloroethene
(see vinyl chloride)

Exposure Species Tumor Site {Slope Factor]) Reference
Inhalation; Oral Inhatation Oral Inhalation Oral Inhalation Oral Inhalation/0ral
{ug/m?) -1 (ug/e)-!
[(mg/kgsday)-!]  [(mg/kg/day)-1)
several gavage several several 1iver Hver 82/1.5€-59 82/3.7E-6 Della Porta et al.,
studtes; several (also see Table A) [l.3£-l]a-b (r.3€-1)2 1961; Edwards
gavage studies 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, 1984,
1990
NA; B2-week oral NA mice NA 1iver and C/ND C/1.1E-5 U.S. EPA, 1986/
study lung [¢.03E-1) BRL, 1968; U.S. EPA,
1986
two dietary mouse mouse Tver 1iver 82/3.7€-4 82/3.7€-5 IROC, 1973; NCI,
bioassays; two (also see Table A) [1.3€+0)2.D [1.3€40)2 1977; U.S. EPA,
dietary bioassays 1986, 1990/1RDC,
1973; NCI, 1977;
U.S. EPA, 1986
1988, 1990
NA; 105-week gavage NA mouse NA 11ver B2/ND 82/2.4E-6 U.S. EPA, 1981/
study (also see Table A) (8.4E-2} NTP, 1985;

U.S. EPA, 1987

0625h
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HEALTH EFIECTS ASSESSMENIS SUNMARY TABIE 8: CARL UM mELINY

Update: March, 1990
{PA Growp/Unit Risk
Exposure Species Tumor Site {Slope Factor] Reference
Compound Inhalation; Oral Inhalation  Oral Inhalation Oral Ishalation Oral Inhalation/Oral
= — T
{ ] 1 (vg7) 1
[(mg/kg/day)-"] [(mg/kg/day)-'])

Chloroform 138-477 mg/kg/day; mouse rat 1iver kidney 82/2.3%-5 B2/1.7¢-7 NCI, 1976; U.S. EPA,
200-188 ppm in (also see Table A) (8.1k-22 (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_BE-6 C/3.78-1 CIIT, 1983; NIOSH,
study; 24-month [6.3£-3) .3x-2p 1984; U.S. EPA,
inhalation study 1987/CI1IT, 1983;

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

4-Chloro-2-methyl- NA; 0-4000 ppm in NA mice NA vascular B2/20 82/1.6E-4 U.S. EPA, 1986/

ami 1ine the diet for 18 hemangiomas [5.81-1]° U.S. EPA, 1986;
months and hemanglo- Welsburger et al.,

sarcomas 1978

4-Chloro-2-2-methyl- NA; 9-4000 ppm in NA mice NA vascalar B2/%8 B2/1._3%-5 0.S. EPA, 1988/

ami l1ne hydrochlor \de the diet for 18 hemangliomas [e.6E-1) U.S. EPA, 1986;
months and hemanglo- Welsburger et al.,

sarcomis 1978
Chloromethyl methyl NA; NA human NA lung NA [y, Amp2 U.S. [PA, 1987,
ether 1990/0.S. EPA,
1990

o-Chloronitrobenzene NA; 18-month NA aice NA Nver 82/38 B2/3.5E-7 U.S. EPA, 1985/

dietary study [2.5¢-2) U.S. EPA, 1985;
Melsburger et al.,
1978

p-Chloronitrobenzene NA; 0-6000 ppm in NA mice NA vascular 2/ 82/5.1L-7 U.S. EPA, 1985/

the diet for 18 tomors {1.8£-2) 0.S. EPA, 1985;

months

Nelisburger el al.,
1918

0625h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update: March, 1990

EPA Group/Unit Risk

Exposure Species Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhatation Oral Inhalation/Oral
(vg/m?)-1 (ug/2)-! N
[(mg/kg/day)-1)  [(mg/kg/day)-')
Chlorthalonil NA, 80-week dietary NA rat NA kidney 82/ND 82/8.2¢-8 U.S. EPA, 1984/
study {also see Table A) [2.9[-3]f NCI, 1978; U.S. EPA,
1984
Chromium (VI) occupational; NA human NA lung NA A/1.2E-2 ND/NDC Mancuso, 1975; U.S.
(also see Table A) {4.0E41)2 EPA, 1984a,b,
1990/NA
Chrysene NA; NA NA NA NA NA s2/NDf B2/NAf U.S. EPA, 1990
(also see Table A)
Coal tars occupational; NA human NA lung NA ND/6.2E-4 ND/ND Redmond et al.,
[2.2E+0)€ 1979; Mazumdar
et al., 1975; U.S.
EPA, 19B4/NA
Creoso!, o-, m- NA; NA NA NA NA NA c/nnf c/nof U.S. EPA, 1984,
and p- {also see Table A) 1985, 1990/U.S.
EPA, 1984, 1985,
1990
Creosote NA; NA NA NA NA NA 81/NDA 81/ND U.S. EPA, 1990/
U.S. EPA, 1990
Crotonaldehyde 113-week drinking rat rat Tiver Hiver C/5.4E-4 €/5.4¢E-5 U.S. EPA, 1989/
water study; [I.9E001b [1.9€+0) Chung et al.,
113-week drinking 1986; U.S. EPA,
water study 1989
(1] NA; several dietary mouse, mouse, 1iver 1iver 82/9.7E-5 B2/9.7E-6 U.S. EPA, 1986,
studies rat rat {also see Table A) [3.4€6-1)2.b (3.4€-1)2 1990/U.S. EPA,
1984, 1986, 1990
Decabromodiphenyl NA; NA NA NA NA NA c/nof csnof U.S. EPA, 1984,

oxide (Decabromo-
diphenyl ether)

(also see Table A)

1987, 1990/U.S.
EPA, 1984, 1987
1990

0625h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update:

March, 1990

EPA Group/Unit Risk

Exposure Spectes Tumor Site [Slope Factor} Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(vwg/md)- \ (vo/r)" 1
[{mg/kg/day)-'] [(mg/kg/day)-']
Diallate NA; 19-month oral NA mice NA 1iver B2/ND B2/1.7E-6 U.S. EPA, 198Y/
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 82/NDf B2/nNof U.S. EPA, 1990
anthracene
Dibromochloromethane NA; 105-week gavage NA mouse NA hepatocetlular C/NDf C/2.4E-6 U.S. EPA, 1989/
study adenomas or {8.4e-2)f NTP, 1985; U.S.
carcinomas EPA, 1987, 19689a,b
{(also see Table A)
1,2-Dibromoethane 88-103 week inhala- rat rat nasal cavity forestomach B2/72.2€-4 B2s2.5t-3 NTP, 1982; U.S. EPA,
(ethylene dibromide) tion study; 49-week [7.6E-1)2 [B8.5E+1)2 1984, 1990/NCI,
gavage study 1978; U.S. EPA,
1984, 1987, 1990
1,4-Dichlorobenzene NA; 103-week gavage NA mouse NA ver B2/ND 82/6.8E-7 U.S. EPA, 1987/
(p-dichlorobenzene) study {also see Table A) [2.4E-2]9 NTP, 1986;
U.S. EPA, 1987
3,3'-Dichlorobenzidine NA; lifetime NA rat NA mammary 82/nof B2/1.3E-5 U.S. EPA, 1988/
dietary study (a.se-1)f Stula et al.,
1975; U.S. EPA,
1988
1,4-Dichloro-2-butene 90-day inhalation rat NA nasal NA B2/2.6E-3 B2/ND £l Dupont de
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/2.6E-6 U.S. EPA, 1984,
sarcoma (9.1€-2)f 1990/NCI, 1978;

{also see Table A)

U.S. EPA, 1985,
1989

0625h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update: March, 1990

Compound

EPA Group/Unit Risk

1,2-Dichloroethane
(ethylene chloride)

1,1-Dichloroethylene
(vinylidene chloride)

1,2-Dichloropropane

1,3-Dichloropropene

Dieldrin

Exposure Species Tumor Site [(Slope Factor] Reference
Inhalation; Oral Inhalation Ora) Inhalation Oral Inbhalation Oral Inhalation/0ral
( ) 1 (va/2)- 1
((mg/kg/day)-"] [(mg/kg/day)-']
gavage; gavage rat rat circulatory circulatory B2/2.6E-5 B2/2.6k-6 MCI, 1978; U.S. EPA,
system system [9.1E-2)3.0 [9.1£-2)2 1985, 19%0/CI,
1978; U.S. EPA,
1985, 1990
10 and 25 ppm for mouse rat kidney adrenal ose-S C/N. k-5 Raltont et al.,
12 months; gavage (also see Table A) [I.ZE«O]'-' [6E-1)3 1985; U.S. EPA,
1985, 1930/
NTP, 1982;
U.S. EPA, 1985,
1988, 1990
NA; gavage NA mouse NA 1iver 52/ B2/1.9E-6 U.S. EPA, 1981/
(also see Table A) [6.8£-2)9 NTP, 1986;
U.S. EPA, 1987
2-year inhalation mouse rat benign lung forestomach, S2/3.7E-S B2/5.¥E-6 Lomax et al., 1989;
bioassay; 104-week tumors llver, adremal, [1.3£-1]) [1.8E-1] U.S. EPA, 198Y/
gavage study (also see thyroid nTP, 198S;
Table A) U.S. EPA, 1985, 1989
several dietary mouse mouse Tver lHver 82/8.6K-3 B2/4.6E-4 Thorpe and Walker,
studles; several (also see Table A) [1.6E+1 2.0 [1.6£1)2 1973; Davis, 1965;

dietary studies

Walker et al.,
1972; Tennekes

et al., 190);
Relerhenrey et al.,
1983; NCI, 1978;
U.S. EPA, 1990/
Thorpe and Walker,
1973; Davis, 1965;
Halker et al.,
1972; Tennekes

et al., 198);
Relerhenrey et al.,
1983; NCI, 1978;
Uu.S. EPA, 1987, 1990

0625
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE 8: CARCINOGENICITY

Update: March, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor) Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/0ral
(wg/md)- (ug/0)- )
[(mg/kg/day)-1)  ((mg/kg/day)-1)
3.3'-Dimethoxybenzidine NA; lifetime dielary NA hamster NA forestomach B82/ND B2/4E-17 U.S. EPA, 1981/
[1.4€-2) Sellakumar et al.,
1969; OSHA/NIOSH,
1980; U.S. EPA, 1987
2,4-Dimethylaniline NA; 18-month dietary NA mouse NA lung C/ND C/2.1E-5 U.S. EPA, 1987/
study with the HC1 sait (1.5€-1) Weisberger el al.,
1978; U.S. EPA, 1987
2.4-Dimethylaniline NA; 18-month dietary NA mouse NA lung C/ND C/1.7€-5 U.S. EPA, 198Y/
hydrochlor ide [5.8E-1]) Weisberger et al.,
1978; U.S. EPA, 1987
3.3'-Dimethylbenzidine NA; 30-day gavage NA rat NA mammary B2/ND B2/2.6E-4 u.S. EPA, 1982/
[9.2E+0) 6riswold et al.,
1968; U.S. EPA, 1987
1,1-Dimethylhydrazine NA; 1ifetime drinking NA mouse NA vascular system C/ND C/2.5€-4 U.S. EPA, 1984/Toth,
water study [8.7€+0]9 1972, 1913;
U.S. EPA, 1984
1,2-Dimethylhydrazine  NA; 73-week drinking NA mouse NA vascular system B1/ND B1/4.0K-2 U.S. EPA, 1984/Toth
wvater study (1.4E+3]9 and Wilson, 1971;
U.S. EPA, 1984
Dimethyl sulfate NA; NA NA NA NA NA 822/ND 823/ND U.S. EPA, 1985,
1990/U.S. EPA, 1985,
1990
2,4-Dinltrololuene NA; 2-year dietary. NA rat KA Viver, g2/n0f OZII.SE-? U.S. EPA, 1987,
mammary [6.8E-1}F.N 1990/E111s et al.,
gland 1979; U.S. EPA,
1987, 1990
2,6-Dinitrotoluene NA; NA NA NA NA NA 82/nof B2/1.9E-5 U.S. EPA, 1987,
1990/U..S. EPA,
(6.8£-1)f.n 1987, 1990
0625h 8-1 06/06/90



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update:

March, 1990

EPA Group/Unit Risk

Exposure Species Tumor Site [Slope Factor]) Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral inhalation gral Inhalation/Oral
(ug/n3)-T 1, (et
{(mg/kg/day)-']) [(mg/kg/day)-']
1,2-Diphenyl- 2-year dietary rat rat Viver 1iver B272.2t-4 82/2.2€-5 NCI, 1978;
hydrazine studyd; 2-year [8.0E-1]3.D (8.0£-1]2 U.S. EPA, 1980,
dietary study 1990/NCI, 1978;
U.S. EPA, 1980,
1987, 1988, 1990
Direct Black 38 NA; 190-1500 ppm in NA rat NA ver A/ND As72.4E-4 U.S. EPA, 198Y/
diel for 93 days [8.7€+0] NCI, 1978; U.S. EPA,
1987
Direct Blue 6 NA; 190-1500 ppm in NA rat NA 1iver A/ND A/72.3E-4 U.S. EPA, 1987/
diet for 91 days [8.7E+0] 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 [9.3E+0] KCE, 1978; U.S. EPA,
1987
Direct Sky Blue 6B NA; NA NA NA NA NA 82/ND B2/KD U.S. EPA, 1987/
U.S. EPA, 1987
Epichlorohydrin inhalation exposure rat rat respiratory forestomach B2/1.2E-6 B2/2.8E-1 Laskin'et al.,
for 30 days, observed tract (4.26-3)3 (9.9£-3)3 1980; U.S. EPA,
for 1ifespan; 81-week (also see Table A) 1984, 1985, 1990/
drinking water study Komishi et al., 1980;
U.S. EPA, 1984,
1985, 1990
Ethy? acrylate NA; 104-week NA rat NA forestomach B2/ND 82/1.4E-b Uu.S. EPA, 1987/
gavage study [4.8£-2]9 NTP, 1986; U.S. EPA,

Ethylene dibromide (see 1,2-Dibromoethane)

1987

0625h
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HEALIH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICIIY

Update: March, 1990

Compound

EPA Group/Unit Risk

Exposure Species Tumor Site [Slope Factor) Reference
Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalalion/0ral
(ug/m3)-7 (va/e)-"!

{ (mg/kg/day)-1)

[(mg/kg/day)"l

Ethylene oxide

fthylene thiourea

Folpel

forma ldehyde

furazolidone

Furtum

Glycidaldehyde

Heptachlor

2-year inhalation
study; NA

NA; 5-500 ppm in
diet for 2 years

NA; 112-113-week
dietary study

24-month inhalation
study; NA

NA; 45-week
dielary study

NA; 28-week dietary
s tudy

NA; 70-week study
{gastric intubation)

dietary studies;
dietary studies

rat NA
NA rat
NA mice
rat NA

NA rat
NA mouse
NA rats
mouse mouse

blood cells, NA

brain
NA thyroid
NA digestive

tract

nasal cavity NA

NA mammary
NA Jeukemia
NA NA

1iver Yiver

{also see Table A)

B1/1E-4
[3.5€-1]9

B2/ND

B2/ND

81/1.3t-5
[4.5€-2)3

82/ND

82/n0

B82/ND

B2/1.3-3
[4.5£+0)2.0

B2/1E-b
[3.6E-2)9

B2/1E-1
{3.5£-33

B1/ND

B2/1€-4
(3.8E+0)

82/1.1¢e-4
[5.0£41}

B2/ND

B2/1.3t-4
[4.56+0)3

Snellings et al.,
1981; U.S. EPA,
1985/U.S. £PA,
1985

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

U.S. EPA, 1390/
Chevron Chemical
Company, 1982;

U.S. EPA, 1984 1990

EPA, 1985, 1990/
EPA, 1990

£EPA, 198Y/
DHEW, 1976a,b;
EPA, 1987

. EPA, 1987/
n et al., 1970;
. EPA, l987

U.S. EPA, 1989/
U.S. EPA, 1989

Davis, 1965;
Epstein, 1976; NCI,
1977; Reuber, 1971;
u.S. €PA, 1986,
1990/Davis, 1965;
Epstein, 1976; NCI,
1977; Reuber, 1977;
U.S. EPA, 1986
1987, 1990

0625h

B-13

04/24/90



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update: March, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalatlon Oral Inhalation Oral Inhalation/0Oral
(vg/m7)- {ug/n)- )
[img/kg/day)-1)  [(mg/kg/day)-1)
Hexachlorobenzene diet; diel hams ter hams ter Viver Tiver 82/74.9¢ -4 82/4.9€-5 Cabral el al., 1977;
{also see Table A) (1.76+01b.f n.e0)f U.S. EPA, 198¢,
1989/Cabral et al.,
1977; U.S. EPA,
1984, 1985
Hexachlorobutadiene diet; diet rat rat kidney kidney C/2.2t-5 Cr2.2t-6 Kociba et al.,
(also see Table A} [7.8E.2]3.b [7.8£-2)2 1977; U.S. EPA,
1990/Kociba et al.,
et al., 1977;
U.S. EPA,1980,
1984, 1990
Hexachlorocyc lohexane- NA; 24-week dietary NA mice NA 1iver 82/1.8t-3 82/1.8¢-4 U.S. EPA, 1990/1to
alpha study [6.3€+0)3.0 (6.3E+0)3 et al., 1973;
v.S. EPA, 1987, 1990
Hexachlorocyc Yohexane- NA; 110-week dietary NA mice NA Tiver C/5.3t-4 €/5.3E-5 U.S. EPA, 1990/
beta study [1.8£+0])3.0 (1.8£+0)2 Thorpe and Walker,
1973; U.S. EPA,
1987, 1990
Hexachlorocyclohexane- NA; 24-week dietary NA mice, NA Tiver 0/ND o/6D? U.S. EPA, 1990/
delta s tudy rat Ito el al., 1973,
1975; Nagasakt
et al., 1972;
Uu.S. EPA, 1987, 1990
Hexachlorocyclohexane- NA; diet NA mouse NA 1iver B2-C/ND B2-C/3.1E-5 U.S. EPA, 1984/
gamma (L indane) {also see Table A) [1.3€+0]9 Thorpe and Walker,
1973; U.S. EPA,
1964, 1990
Hexachlorocyc 1ohexane- NA; mixture of NA mice NA Tver D/ND D/ND3 U.S. EPA, 1986/

epsilon

delta and epstlon In
the diet for 26 weeks

Golo et al., 1972;
U.S. EPA, 1987, 1990

0625h
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REALID EFFICIS ASSISSMENTS SEMMARY TABLE B: CARCINOGENICINY

Updiate: March, 1930
EPA Group/Unit Risk
Exposure Species Tamor Site (Slope Factor} Reference
Compound Inhalation; Oral Ishalation Gral Isbalation Oral Inhalation Oral Inhalation/0Oral
{vg/m)- {vo/1)-
[(mg/kg/day)-')  [(mg/kg/day)-1)

Hexachlorocyclohexane- NA; 6-20-month RA mice [ ) Hver 82/5.1E-4 82/5.1E-5 U.S. EPA, 1990/
technical dietary stody [1.8£+0]3.b [1.8€+0]2 Munir et al., 1983;

U.S. EPA, 1987, 1990
Hexachloroethane $90-week gavage mowse aoese MHver 1iver C/74.0L-6 C/74.0E-1 NCI, 1978; U.S. EPA,

study; 90-week (alse see Table A) (1.46-2)3.b (1.4£-2)3 1990, 1989/NCI, 1978;
gavage study U.S. EPA, 1980a,

1987, 1989, 1990
Hydrazine/hydrazine hydrazine vapor rat Houwse masal cavily liver B2/4.9E-3 82/8.5E-5 MacEwen et al., 1981;
sulfate inhalation for [12.1E£+0)3 [3.0£.0)2 U.S. EPA, 1984, 1990/

1 year; 25-week Blanciflori, 1970;
exposure by gavage U.S. EPA, 1984, 1990
to hydrazine sulfate
Indeno (1,2,3-c,d) NA; MA BA BA A A B2/npf 82/nof U.S. EPA, 1990
pyrene
Isophorone NA; 2-year gavage A rat = kidney, c/uof €/ K7 U.S. EPA, 1987, 1989/
study prepatial (3.9£-3)9 NTP, 1986; U.S.
gland EPA, 1986, 1987, 1989
{alse see Table A}
Lead NA; MA RA EA A EA 82/mp3 82/ND3 U.S. EPA, 1984,
(alse see Table A) 1990/0.S. EPA,

1984, 1990
2-Bethoxy-5-nitro- NA; 0.4%, 0.8% 1n SA rat [ | skin B2/ND B2/1.3E-6 U.S. EPA, 1987/NCI,
aniline diet for 104 weeks {4.6E-2] 1978; U.S. EPA, 1981
2-Melhylaniline NA; 2-methylaniline- BA rat ] skin B2/ND B2/6.9€-6 U.S. EPA, 198/

hydrochloride in [2.4E-1) Hecht et al., 1982;

diet for 93 weeks U.S. EPA, 1907
2-Methylaniline NA; 93-week dietary HA rat EA skin B2/ND B2/6.0t -6 U.S. EPA, 1982/
hydrochlor tde study [1.8E-1] Hecht et al., 1982;

U.S. EPA, 19687

0625h
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HEALTH ECFECTS ASSESSMENTS SUMMARY TABLF B8: CARCINOGENICITY

Update: March, 1990

EPA Group/Unit Risk

Exposure Species Tumor Site [Slope Factor} Reference
Compound Inhalation; Oral Inhalatton Oral Inhalation Oral Inhalation Oral Inhalation/0ral
(ug/m-’)"] (ug/t)-! .
[(mg/kg/day)-'] [ (mg/kg/day)-"]
Methy! chloride 2-year inhalation mouse NA kidney NA C/3.7€-6 C/ND CIIT, 1983;
study [1.3e-2} U.S. EPA, 1986/
U.S. EPA, 1986
4,4-Hethylenebis NA; 2-year drinking NA rat NA 1iver ND ND/17.1E-6 NA/NTP, 1983;
benzelamine water [2.5E-1) U.S. EPA, 1984
4,4'-Methylene NA; in diet for NA rat NA thyroid B23/ND B23/1.3t-6 U.S. EPA, 1985/
bis(N.N‘-dimethyl) 59 weeks {4.6£-2)2 NCI, 1979;
aniline U.S. EPA, 1990
Melhylene chloride fnhalation study; mouse mouse lung, liver 14ver 82/4.1€-6 B2/2.1E-17 NTP, 1986; U.S. EPA,
(dichloromethane) inhalation and (also see Table A) [1.46-2)7 [7.5€-3)W 1984, 1990/NTP,
drinking water 1986; NCA, 1983;
studles U.S. EPA, 1985, 1990
Methyl Ethyl Ketone NA; NA NA NA NA NA o/NDf o/nof U.S. EPA, 1985, 1988/
(also see Table A) u.S. EPA, 1985, 1988
Methylhydrazine NA; lifetime NA hamster NA tiver NA/ND NA/3.1E-5 U.S. EPA, 1984/Toth
oral study {1.1E+0) and Shimizu, 1973;
U.S. EPA, 1984
2-Methyl-5-Nitroaniline NA; in diet for NA mouse NA 1iver C/ND €/9.4¢t-17 U.S. EPA, 1987/NCI,
98 weeks [3.3e-2) 1978; U.S. EPA, 1987
Mirex NA; 2-year dietary NA rat NA ver, B2/ND 82/5.1E-5 U.S. EPA, 198Y/
study adrenal [1.8E+0] NTP, 1967;
(also see Table A) U.S. EPA, 1987
Nlagara Blue 48 NA; NA NA NA NA NA B2/ND B2/ND U.S. EPA, 1987/
U.S. EPA, 1987
8-16 04/24/90
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HEALTH ECFECTS ASSESSMENTS SUMMARY TABLE 8: CARCINOGENICITY

Update: March, 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’)- 1 (va/t)- i
({mg/kg/day)-'] ((mg/kg/day)-"]
Nickel occupational; NA human NA respiratory NA nickel ND/NDC U.S. EPA, 1986;
tract refinery dust: A/ Chovil et al.,
(also see Table A) 2.4E-4 [8.4£-1)2 1981; Enterline and
nickel subsulfide: Marsh, 1982; Magnus
A/8.8E-4 [1.7€+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 mammar y B2/ND B82/4.3t-5 U.S. EPA, 1981/
study [1.5€+0) Erturk et al.,
1970; U.S. EPA,
1987
2-Nitropropane 22-month inhalation rat NA Tiver NA B2/2.1t-3 82/n09 Lewis et al., 1979;
study; NA [9.4€+0]9 U.S. EPA, 1985/
U.S. EPA, 1985
N-Nitrosodi-n-butyl- drinking water for mouse mouse bladder bladder B2/1.6€-3 B2/1.6E-4 Bertram and Craig,
amine 11fe; drinking esophagus esophagus [5.4E+0)3,0 (5.4€+0)2 1970; U.S. EPA, 1986,
water for life 1990/Ber tram and
Cralg, 1970; U.S.
EPA, 1986, 1990
Nitrosodiethanol- NA; 28 or 64 ppm in NA rat NA liver 823/N0 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-Nitrosodiethyl- drinking water rat rat 1iver 1iver 82/4.3t-2 82/4.3€-3 Peto et al., 1984;
amine 6 or 12 months; [1.56+2)3.b (1.5€+2]2 U.S. EPA, 1986, 1990/
drinking water Peto et al., 1984;
for 6 or 12 months U.S. EPA, 1986, 1990
N-Nitrosodimethy)- drinking water; rat rat 1iver 1iver 82/1.4£-2 82/1.4€-3 Peto et al., 1984;
amine drinking water; [(5.1€+1)3.0 [5.1€+1)2 U.S. EPA, 1986, 1990/
Peto et al., 1984;
U.S. EPA, 1986, 1990
0625h B-17 04/24/90



RIAL TR LFGRCIS ASSISSERNIS SUNMARY JABLF B: CARCIMOGENICITY

Update: March, 1990

[PA Group/Unit RVsk

Exposure Species Temor Site - {Slope factor] Reference
Compound Inhalation; Oral Inkalation Oral Iishalation Oral Inhalation Oral Inhalation/0ral
(va/m’)-! \ (wg/2)-! )
[{mg/kg/day)-"] ((mg/kg/day)-")
N-Nitrosodiphenyl- NA; 700-day dietary WA rat [ "] ur inary B2/ND? 82/1.4E-1 U.S. EPA, 198Y/
amine study bladder [4.9£-3)2 NCI, 1979; U.S.
EPA, 1980, 1986,
1987, 1990
N-Nitrosodi-n-pro- NA; Vifelime mA rat A 1lver B22/ND 82/2.0E-4 U.S. EPA, 1986, 1990/
pylamine drinking water [7.0£+0)2 Druckrey, 1967;
Druckrey et al., 1967;
U.S. EPA, 1986, 1990
N-Nitrosomethyl- NA; In drinking BA rat ER Tiver 822/8D 82/6.3E-4 U.S. EPA, 1986, 1990/
ethylamine drinking water for [2.28+1)3 Druckrey et al., 1967;
11fetime Druckrey, 1967;
U.S. EPA, 1986, 1990
N-Nitrosomethyl- NA; NA NA EA &R NA B2/4D B2/ND U.S. EPA, 1986/
vinylamine U.S. EPA, 1986
Parathion NA; WA HA EA EA NA c/upd C/ND3 U.S. EPA, 1987, 1990/
{alse 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 EA large c/mo C/6.6E-7 U.S. EPA, 1985/
bromo-6-chloro- in the diet for intestine [2.3t-2)9 flair, 1981;
cyc lohexane 2 years U.S. EPA, 1985
Pentachloronitro- NA; 72-week oral NA =A 1lver c/mup C/7.4E-6 U.S. EPA, 1986/
benzene study (alse see Table A) [2.6E-1)9 Innes et al., 1969;
U.S. EPA, 1986
o-Phenylenediamine NA; o-phenylenedi- BA rat EA 1iver B2/ND B2/1.3t-6 U.S. EPA, 1985/
amine dihydrochlo- (4.7€-2) U.S. EPA, 1985;
ride in diet for Weisburger et al.,
548 days 1978
0625h B-18 04/24/99



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE 8. CARCINOGENICITY

Update: March, 1990
EPA Group/Unil Risk
Exposure Species Tumor Site {Slope Factor) Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/0ral
(ug/m3)=" (ug/e)-!
({mg/kgsday)-')  ((mg/kg/day)-!)
2-Phenylpheno) 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 Fulil,
salt in diet for 1981; U.S. EPA,
637 days 1984
Polyaromatic inhalation study hamster mouse respiratory stomach 82/ND3 82/ND3 Thyssen et al.,
hydrocarbons {PAH) with benzo(a)pyrene; tract 1981; U.S5. EPA,
dletary study with 1990/Neal and
benzo{a)pyrene Rigdon, 1967;
U.S. EPA, 1980,
1984, 1990
Polybrominated NA; Firemaster FF-1 NA rat NA hepato- B2/80 82/2.5¢-4 U.S. EPA, 1989/
biphenyls by gavage for 25 cellular [8.9€+0) N1P, 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 Tiver B2/ND B2s2.2t-4 U.S. EPA, 1984,
biphenyls in diet [7.7€+0)2 1990/Norback and
Weltman, 1985;
U.S. EPA, 1987, 19%0
Propylene oxide 2-year inhalation mouse rat nasal cavity forestomach B2/3.7(-§ 82/6.9€- NTP, 1985; Renne
study; 150-week [1.3[-2]f [2.4E-1) et al., 1986; U.S.
gavage study EPA, 1985, 1990/
Dunkelberg, 1982;
U.S. EPA, 1985, 1990
ROX {Cyclonite) NA; 2-year diet NA mouse NA iver c/xnof €/3.1E-6 U.S. EPA, 1988,
study hepato- [1.1E-1) 1989/L1sh el al.,
cellular 1984; U.S. €PA,
carcinomas 1968, 1989

and adenomas
{also see Table A)

0625h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update: March, 1990

EPA Group/Unit Risk

Exposure Species Tumor Stle [Slope Factor] Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral—
{vg/m3)-1 (ug/2)-!
[(mg/kgsday)-1)  [(mg/kg/day)-1)
Quinoline NA; 20-40-week NA rat NA Viver C/ND C/3.5¢-4 U.S. EPA, 1985/
dietary study [1.2E¢1] Hirao et al., 1976,
U.S. £PA, 1985
Selenium sulfide NA; 2-year oral NA rats, NA Viver, lung B2/KD B2/ND U.S. EPA, 1989/
study mice NCI/NTP, 1980;
U.S. EPA, 1989
Simazine NA; NA NA NA NA NA csuof €/3.4£-6 U.S. EPA, 1984,
f1.2e-1)¢ 1988/U.S. EPA, 1984,
1987
Sodium diethyldithio- NA; diet NA mouse NA hepatoma C/ND €/1.7€-6 U.S. EPA, 1988/
carbamate {also see Table A) [2.7€-1] BRL, 1968;
U.S. EPA, 1988
Styrene 20-month inhalation rat mice leukemia Tung and 82/5.7€-1 82/8.6£-1 Jersey et al., 1978;
study; gavage study bronch? [(2.0£-3)f (3.0E-2) U.S. EPA, 19B9/NCI,
(also see Table A) 1979; U.S. EPA,
198%a,b
2,3,7,8-TCDD diet; diet rat rat several several 823/3.3E-5% B2i/4.5E+0 Kociba et al.,
(pg/m)-} [1.5€¢5)f 1978; U.S. EPA,
[1.5E¢5)b.F 1984/Kociba et al.,
1978; U.S. EPA, 1984
1985a,b
1,1,2,2-Tetrachloro- gavage; gavage mouse mouse liver Tiver C/5.8€-5 Cr/5.8€-6 NCI, 1978; U.S. EPA,
ethane [2.0E-1)3,b [2.06-1]3 1980, 1986/NCI,
1978; U.S. EPA,
1980, 1990
Telrachloroethy- inhalation; gavage rat, mouse Teuvkemia, 1\ver B279.5E-1 82/1.5E-6 NP, 1986; U.S. EPA
lene {perchloroe- mouse Tiver (3.3€-3) (5.1€-2]9 1986, 1988/KCI,

thylene)

{also see Table A)

1977; U.S. [PA,
1985, 1988

0625h
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HEAL TH (EFECTS ASSLSSMENTS SUMMARY TABLF B: CARLINUGINILLIY

Update: March, 1990
EPA Group/Unit Risk
Exposure Species Tumor Site [Slope Factor) Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(ug/m3)-1 (ug/2)-"
[(mg/kgsday)-1]  [(mg/kg/day)-1)
p.,a,a,a-Tetra- gavage study; mouse mouse lung lung B2 B2/5.7¢€-4 fukada et al., 1979;
chlorotoluene gavage study [2.0E+1]) U.S. EPA, 1981/
fukada et al., 1979;
U.S. EPA, 1987
Tetrachlorovinphos NA; 560-day NA mice NA Mver C/ND C/6.9E-7 U.S. EPA, 1984/
(stirofos) dietary stuty (also see Table A) [2.4E-2]) NCI, 1978; U.S. EPA,
1984
2,4-Toluenediamine NA; in the diet NA rat NA mammary gland 82/ND 82/9.1E-5 U.S. EPA, 1986/
for 103 weeks [3.2£+0) NCI, 1979;
U.S. EPA, 1986
o-Toluidine NA; 511-day NA rat NA skin fibroma B2/ND 82/6.9€-6 U.S. EPA, 1984/
dietary study [2.4€-1) Hecht et al.,
with HC1 salt 1982; U.S. EPA,
1984
p-Toluidine NA; 6-12 month NA mice NA 1iver C/ND C/2.6E-5 U.S. EPA, 1984/
dietary study [1.9E-1) Weisburger et al.,
with the HC1 salt 1978; U.S. EPA, 1984
Toxaphene 135-day dietary mouse mouse 1iver 1iver B2/3.2E-4 B2/3.2E-5 Litton Blonetics,
study; 735-day (1.1€+0]2.0 [).1E+0)2 Inc., 1978;
dietary study U.S. EPA,1990/
Litton Blonetics,
Inc.,1978; U.S. EPA,
1980, 1987, 1990
2,4,6-Trichloroaniline NA; diet, HC1 salt NA mouse NA unspecified C/ND C/1.0E-6 U.S. EPA, 1987/
tumors of the [3.4£-2) Weisburger et al.,
vascular system 1978; U.S. EPA, 1987
2,4,6-Trichloroaniline NA; diet NA mouse NA unspecified C/ND C/8.2t-7 U.S. EPA, 1987/
hydrochlor ide tumors of the [2.9€-2) Weisburger et al.,

vascular system

1978; U.S. EPA, 1987

0625h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABIE B: CARCINOGINICITY
Update: March, 1990

£PA Group/Unit Risk

Exposure Specles Tumor Site [Slope Factor]) Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation Oral Inhalation/Oral
~ (wa/m3)-T T Twa/n)-V
(vg/m?) (vg/r) )
[(mg/kg/day)-1)  [(mg/kg/day)-!)
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) (5.76-2)3.b [5.7€-2)2 1980, 1990/NCI,

1978; U.S. EPA,
1980, 1984, 1990

Trichloroethylene two inhalation mouse mouse lung Ttver 82/1.7€-6 82/3.1€-] Maltont et al.,
studles; two (1.76-2)h0 (1.1e-2)h A 1986; Fukuda et.
gavage studies al., 198%/

NCI, 1976; NTP,
1963; U.S. EPA,
1985, 1987, 19688

2.4,6-Trichlorophenol diet; diet mouse mouse 1ver 1iver 82/5.7€-6 B2/5.7€-1 NCI, 1979; U.S.
(2€-2)b.h [2€-2)b €PA, 1980, 1990,

1987/NCI, 1979;

U.S. EPA, 1980,
1984, 1987, 1990

Trifluralin NA; in the diet NA rat NA kidney, C/ND €72.2e-1 U.S. EPA, 1990/
for 2 years (see also bladder and {7.7€-23)3 Emmerson et al.,
Table A) thyroid 1980; U.S. EPA,
1984, 1990
Trimethyl phosphate NA; 10-week gavage NA mice NA uterus 82/ND 82/1.1e-6 U.S. EPA, 1985/
study (3.7€-2) NCI, 1978;

U.S. EPA, 1985

Vinyl bromide
{see bromoethene)

Vinyl chloride 1-year inhalation rat rat Viver lung A’8.2E-5 A/6.5E-5 Maltont et al.,
study; 10-50 ppm [2.95€-1)1.9 (2.3£+0]9 1980, 1981; U.S.
diet EPA, 1985b; ATSOR,

1988/Feron et al.,
1981; U.S. EPA,
1984, 1985a

0625h 8-22 04/24/90



dyerified, on IRIS

bRased upon route Lo route extrapolation

“lhere Vs inadequate evidence for carcinogenicily of this compound by the oral route

dincorporates an absorplion factor of 0.4

"Based on occupaliond) data for coke-oven workers

fverified, Workgroup concurrence on final data base file, and IRIS input pending

9under review by CRAVI

hvatues removed from IRIS pending further review. New verified values are pending inpul into IRIS.
YRased on metabolized dose

B2 classification Vs for 2,3,7,8-1CDD alone. Mixtures consisting of phenoxy herbicides and/or chlorophenols with 2,3,7,8-1C00 as 4 contaminant ar
classified as Bl carcinogens

KA unit risk of 5¢-$ (ug/l)" has been proposed by the Risk Assessment Forum and this recommendalion has been scheduled for SAB review
IS10pe factor is for internal dose, amblient concentration was calculated by assuming an absorption factor of 54%.

Myerified and on IRIS, but under review

AThis value applles to the mixture of 2,4- and 2,6-dinitrotoluene Vsomers

ORased on results with 4-chloro-2 -methylaniline hydrochlor ide

PAn absorption faclor of 30% is used in calculation of the unit risk from the Unit Risk.

GBased on results with the alpha isomer

SAn absorption factor of 75% Vs used in calculation of the unit risk from the slope faclor.

NA . Not applicable, ND - nol 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 radiocactive 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 1is 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

C-1



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

Similar to chemical risk models, radiation models extrapolate
cancer risks due to low dose exposures from risks observed at
higher doses using linear dose-response relationships. Because of
the radiation risk models employed, slope factors for radionuclides
are characterized as best estimates (i.e., maximum 1likelihood
estimates) of the age-averaged total lifetime 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 pCi/nF per year due to
external exposure.

) Slope factors and risk estimates are reported in Table C in units
of actxvxty, both in the customary units of picocuries (1 pCi =
10'? curies (ci) = 3. 7%x10? nuclear transformations per second) for
consistency with the system used for radionuclides in the IRIS
database, and in the International System (SI) units of becquerels
(1 Bq = 1 nuclear transformation per second; approximately 27 pCi)
Users can calculate cancer risks using slope factors expressed in
either customary units or SI units with equivalent results,
provided that they also use air, water and soil concentration
values in the same system units. For simplicity, examples
presented in text are shown in picocuries only.

C=-2



pathway-specific unit risk = risk per unit concentration in

air, drinking water or soil (external exposure) = risk per

pCi/m® (air), risk per pCi/L (water), risk per pCi/g (external
exposure), or risk pCi/g (soil ingestion).

Unit risk estimates for air, drinking water, and soil
ingestion pathways provided in Table C were calculated by
multiplying the appropriate inhalation and ingestion slope factors
by the inhalation rate (20 nﬁ/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/mP (air) = slope factor (risk per pCi

inhaled) x 20 m’/day
x 25,550 days

slope factor (risk per pCi
ingested) x 2 L/day
x 25,550 days

risk per pCi/L (water)

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

Values listed in Table C for external exposure are best
estimates of the lifetime cancer risk due to the irradiation of an
individual exposed to gamma-emitting radionuclides uniformly mixed
in soil. Unit risk estimates for this pathway were calculated by
multiplying the appropriate ground surface slope factors by the
effective surface density of soil (i.e., 143 kg/mF = 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 pci/m2
per Xear) x 143 kg/m

x 10° (g/kg) x 70 years



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

"External Exposure" in Table C as follows:

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

= (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/ma) corresponding to a best estimate of the increased
lifetime cancer risk of 1x10° is calculated as follows:

1x10°
pci/m3 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/L)'1

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

estimate of <the increased 1lifetime cancer risk of 1x10° is

calculated as follows:

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

unit risk in (pci/qg)”’
(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)'1
(external exposure)



HEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIONUCLIDE 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 umit daily intake

exposure or exposure for 70 years

1CRP™ G Ground Drinking External Soil
Lung Absorption Inhalation Ingestion Surface Air Water Exposure Ingestion

Nucl1de Class Factor (f,) (pciy’ (pc)”! (pCism’tyr)’ (pci/m’y’ weisny’ (pcizg)’ (pcisg)’
Am-241 o 1.0E-03 4.0E-08 3.1E-10 1.6€-12 2.1E-02 1.6E-05 1.6E-05 8.4E-07
Am-243 W 1.0E-03 4.0E-08 3.0e-10 3.6E-12 2.1E-02 1.5€-05 3.6€-05 8.1€-07
Ba-137m D 1.0e-01 6.0E-16 2.4E-15 3.4E-11 3.0e-10 1.2E-10 3.4E-04 6.5E-12
B1-214 "] 5.0E-02 2.2E-12 1.4E-13 8.0E-11 1.1€-06 7.2E-09 8.0E-04 3.86-10
c-14 9 9.5e-01 6.4E-15 9.1E-13 0.0E+00 3.2E-09 4.TE-08 0.0£+00 2.5€-09
Ce-144 Y 3.0E-04 3.4E-10 6.1E-12 1.2E-12 1.7€-04 3.0e-07 1.2€E-05 1.6E-08
Cm-243 '] 1.0£-03 3.1E-08 2.3E-10 8.2E-12 1.6E-02 1.2e-05 8.2E-05 6.2E-07
Cm-244 '] 1.0€-03 2.7E-08 2.0E-10 5.8E-14 1.4E-02 1.0E-05 5.96-07 S.4E-07
Co-60 Y 3.0e-01 1.66-10 1.5€-11 1.3e-10 8.1€E-05 7.8¢-07 1.36-03 4.1E-08
cr-51 Y 1.0€E-01 3.0E-13 4.2E-14 1.9€-12 1.5€-07 2.1E-09 1.9€-05 1.1E-10
Cs-134 ()] 9.5E-01 2.8E-11 4.2e-11 8.9e-11 1.4E-05 2.1E-06 8.9€-04 1.1€-07
Cs-135 D 9.5e-01 2.7e-12 4.0E-12 0.0E+00 1.4E-06 2.1€-07 0.0E+00 1.1€-08
Cs-137 D 9.56-01 1.9e-11 2.86-1 0.0E+00 9.6E-06 1.4E-06 0.0E+00 7.6€-08
fe-59 U] 1.0€-01 9.86-12 2.86-12 6.2E-11 4.9£-06 1.4E-07 6.3E-04 7.6E-09
H-3 g 9.5e-01 7.86-14 S.5E-14 0.0E+00 4.0E-08 2.8€-09 0.0E+00 1.5€-10
1-129 D 9.5€-01 1.26-10 1.9€-10 1.5€-12 6.1E-05 9.6E-06 1.5E-05 5.1E-07
1-131 D 9.5€-01 2.4E-11 3.6E-11 2.9e-11 1.2E-05 1.8€-06 2.9€-04 9.76-08
K-40 D 9.5€-01 7.6E-12 1.1E-11 7.8E-12 4_0E-06 S.7e-07 7.86-05 3.0e-08
Mn-54 o 1.0-01 5.3E-12 1.1€-12 4.7E-11 2.6E-06 S.7E-08 4.8E-04 3.0E-09
Mo-99 Y 8.0£-01 2.6E-12 1.76-12 9.0E-12 1.3e-06 8.7€-08 8.9€-05 4_6E-09
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HEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIONUCLIDE 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 daily intake
exposure or exposure for 70 years
[ LIS Ground Drinking External so1l
Lung Absorption lmnla'tion lnsest'icn Surface . Air 3t Water Exposure Ingestion
Nuclide Class Fector (f,) (pCiy (pCiy (pCi/ulryry (pCi/a’y ez’ (pCizg)” (pCi/g)”’
Tc-99m ] 8.0e-01 2.TE-14 5.1E-1% 8.1€-12 1.4E-08 2.6E-09 8.2€-05 1.4E-10
Th-230 Y 2.0E-04 3.1E-08 2.4E-11 5.96-14 1.6€-02 1.2€-06 5.9e-07 6.5€-08
Th-232 Y 2.0e-04 3.1e-08 2.2E-11 & 6E-14 1.6E-02 1.16-06 4.5e-07 5.9€-08
uU-234 Y 2.0E-01 2.7e-08 1.4E-10 5.TE-14 1.4E-02 7.2E-06 5.6E-07 3.86-07
u-235 Y 2.0E-01 2.56-08 1.36-10 9.6E-12 1.3e-02 6.6E-06 9.7E-05 3.5€-07
u-238 Y 2.0E-01 2.4E-08 1.36-10 4.6E-14 1.26-02 6.8E-06 4.5€-07 3.5e-07

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 (8q).
Lung clearance classifications recommended by the International Commission on Radiological Protection (ICRP); “D* (days), “W" (weeks), “Y" (years), “g" (gas).
Gastrointestinal (Gl) ebsorption factors, 1.e, fractional uptake of a radiomuclide from the gut into blood.
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HEALTH EFFECTS ASSESSMENT SUMMARY TABLE C: RADIOMUCLIDE CARCINOGEMICITY (Expressed in Becquerels (Bq) )

Slope Factor Pathuay-Specific Unit Risk
Age-averaged lifetime excess total Age-averaged lifetime excess totsl
cancer risk per unit intake or cancer risk per unit daily intake
exposure or exposure for 70 years
1cRP™ (T Ground Drinking External Sovl
Lung Absorption Irhalation lnges'tion 5urfa§e , Alra . Water . Exposur’e Ingestion
Nuclide Ctass  Factor (f) (q”’ (8q) (By/m’/yr) (Bym’y (Bq/L) (Bq/9) sy’
Tc-99m *] 8._0E-01 7.3e-13 1.4E-12 2.2€-10 3.7€-07 7.2€-08 2.2E-03 3.BE-09
Th-230 Y 2.0E-04 8.4E-07 6.5E-10 1.66-12 4.35-01 3.3e-05 1.6€-05 1.86-06
Th-232 Y 2.0E-04 8.4E-07 5.9€-10 1.26-12 4.3e-01 3.06-05 1.26-05 1.6E-06
uU-234 Y 2.0E-01 7.3E-07 3.86-09 1.5€-12 3.7E-0% 1.9€-04 1.5€-05 1.0€-05
u-235 Y 2.0e-01 6.8E-07 3.56-09 2.66-10 3.56-01 1.86-04 2.6E-03 9.5€-06
u-238 ¥ 2.0E-01 6.5€-07 3.5€e-09 1.26-12 3.3E-01 1.86-04 1.26-05 9.5€-06

A Becquerel is a unit of activity equal to one nuclear trensformation per second: 1 Bq = 2.7E-11 curies (C1) = 27.027 picocuries (pCi).
tung 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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Compounds. Prepared by the Office of Health and Environmental Assess- ment,
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 O0ffice, Cincinnaty, OH.

2-{Thiocvanomethylthio}benzothiazole (TCMTB)

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

U.S. EPA. 1989. Health and Environmental EFffects Document for Thiofanox.
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.

Thiram
Hornshaw, T.C., R.J. Aulerich and R.K. Ringer. 1987. Toxicity of thiram
(tetramethylthinoram disulfide) to mink and European ferrets. Bull.

Environ. Contam. Toxicol. 38(4): 618-626.

U.S. EPA. 1989. Health and Environmental Effects Document Ffor Thiram.
Prepared by the 0ffice of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH for the O0ffice of Solid Waste
and Emergency Response, Washington, DC.

U.S. EPA. 1890. Integrated Risk Information System (IRIS}. Online.
O0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Tin and compounds

NTP (National Toxicology Program), 1982. Carcinogenesis bloassay of
stannous chloride (CAS No. 7772-99-8) in FJ344/N rats and B6C3F1/N mice (feed
study). NCI/NTP Tech. Rep. Ser. No. 231. Also publ. as DHHS (NIH) publ Iss
NIH 82-1787 and NTIS PB 82-242-553.

U.S. EPA. 1987. Health Effects Assessment for Tin. Prepared by the Office
of 'Health and Environmental Assessment, Environmental Criteria and AssesS-
ment Office, Cincinnati, OH for the Office of So0l1id Waste and Emergency
Response, Washington, DC.

Toluene

Andersen, I., G.R. Lundqvist, L. Molhave, 0.F. Pedersen, D.fF. Proctor, M.
Veath, and P P. Wyon. 1983. Human response to controlled levels of toluene
In six-hour exposure. Scand. J. Work Environ. Health 9: 405-418.

CIIT (Chemical Industry Institute of Toxicology). 1980. A twenty-four
month inhalation toxicology study in Fischer-344 rats exposed to atmospheric
toluene. Executive Summary and Data Tables. October 15, 1980. (Cited in
U.S. EPA, 1985)

U.S. EPA. 1984. Health Effects Assessment for Toluene. 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. 1985. Drinking Water Criteria Document for Toluene. Prepared by
the Office of Health and Environmental Assessment, Environmental Criteria
and Assessment Office, Cincinpati, OH for the Office of Drinking Water,
Washington, DC. Final Draft (on Public Comment). EPA 600/X-84-188-2.
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U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
OFfice of Health and Environmental Assessment, Environmental Criteria and
Assessmert Office, Cincinnati, OH.

Wolf, M.A., V.K. Rowe, D.D. McCollister et al. 1956. Toxicological studies
of certa'n alkylated benzenes and benzene. Arch. Ind. Health, 14: 387.
(Cited 1n U.S. EPA, 1985)

Toluenegiamine (2,3-; 3,4-)

U.s. P, 1984. Health and Eovironmental Effects Profile Tor Selected
Toluen: "-mines. Prenared by the Office of Health and Environmental Assess-
ment, | -.ronmental friteria and Assessment Uffire, Cilncininatl, OH for the
Office «7 Solid Waste, '!ashington, UC.

loluene-2.5-diamine

NCI (Nst:onal Cancer TInstitute}. 1978. Bloassay of Toluene-2,5-diamine
Sulfate fJur Possible farcinogenicity. NCI Carcinogenesis Tech. Ren. Ser.
No. 126.

Uu.s. EPA. 1984. Health and Environmental EFffects Profile for Selected
Toluenediamines. Prepared by the Office of Health and Environmental Assess-
ment, Environmental Criteria and Assessment Office, Cincinnat), OH For the
OFfice of Solild Waste, Washington, OC.

Toluene-2,6-diamine

NCI (National Cancer Institute}. 1980. Bioassay of 2,6-Toluenediamine
Dihydrochloride for Possible Carcinogenicity. NCI Carcinogenesis Tech. Rep.
Ser-. No. 200.

U.S. EPA. 1984. Health and Environmental Effects Profile for Selected
Toluenediamines. Prepared by the O0ffice of Health and Environmental Assess-
ment, Environmental Criteria and Assessment Office, Cincinnatl, OH for the
0ffice of Solid Haste, Washington, DC.

m-Toluidine

U.S. EPA. 1984. Health and Environmental Effects Profile for Toluidines.
Preparcd by the 0Office of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH Ffor the OFffice of Solid
Waste, Washington, DC.

Triallate
Monsanto Company. 1979. Confidentlal Business Information; wunpubliished
study. Accession No. 242057.

U.S. EPA. 1983. Health and Environmental Effects Proflile for Triallate.
Prepared by the Offlice of Health and Environmental Assessment, Environmental
Crit=r > and Assessment Office, Cincinnatl, OH for the Office of Solid
Haste shington, DC.

u.s. & 1990. Integrated Risk Information System (IRIS). Online.
Difice Health and Environmental Assessment, Environmental Criteria and
Assess: Office, Cinclinnatl, OH.
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1,2,4-Tribromobenzene

Carlson, G.P. and R.G. Tlardiff., 1977. €Effect of 1,4-dibromodibenzene and
1,2,4-tribromobenzene on xenobiotic metabolism. Toxicol. Appl. Pharmacol.
42: 189-196.

U.S. EPA. 1984. Health and Environmental Effects Profile for Bromoben-
zenes. Prepared by the OFffice of Health and Environmental Assessment,
Environmental Criteria and Assessment QOffice, 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, Environ- mental Criteria and
Assessment Office, Cincinnati, OH.

1,2,4-Trichlorobenzene

Carlson, G.P. and R.G. 7Tardiff. 1976. Effect of chiorinated benzenes on
the metabollsm of foreign organic compounds. Toxicol. Appl. Pharmacol. 36:
383-394.

U.S. EPA, 1987. Health Effects Assessment for 1,2,4-Trichlorobenzene.
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.

Watanabe, P.G., R.J. Kociba, R.E. Hefner et al. 1978. Subchronic toxicity
studies of 1,2,4-trichlorobenzene 1in experimental animals. Toxicol. Appl.
Pharmacol. 45(1): 322-333.

Trichilorocyclopentadiene

U.S. EPA. 1988. Health and Environmental Effects Document for Chlorinated
Cyclopentadienes. Prepared by the Office of Health and Environmental
Assessment, Environmental Criteria and Assessment Office, Cincinnati, OH for
the Office of Sol1d Waste and Emergency Response, Washington, DC.

1,1,1-Trichloroethane

Torkelson, R.R., F. Oyen, D.D. McCollister and V.K. Rowe. 1958. Toxicity of
1,1,1-trichloroethane as determined on laboratory animals and human
subjects. Am. Ind. Hyg. Assoc. J. 19: 353-362.

U.S. EPA. 1984. Health Effects Assessment for 1,1,1-Trichloroethane.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criterta 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, Environ- mental Criteria and
Assessment Office, Cincinnati, OH.

1,1,2-Trichloroethane

Sanders, V.M., K.L. White Jr., G.M. Shopp Jr. and A.E. Munson. 1985.
Humoral and cell mediated immune status of mice exposed to 1,1,2 trichloro-
ethane Drug Chem Toxicol. 8(5): 357-312.
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U.S. EPA. 1984. Health Effects Assessment for 1,1,2-Trichloroethane.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnatl, 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, Cincinnatl, OH.

White, K.L. Jr., V.M. Sanders, V.W. Barnes, G.M. Shopp and A.E. Munson.
1985. Toxicology of 1,1,2 trichloroethane 1Iin the mouse. Drug Chem
Toxicol. 8(5): 333-355.

Trichlorofluoromethane

Jenkins, L.J., R.A. Jones, R.A. Coon and J. Slegal. 1970. Repeated and
continuous exposures of laboratory animals to trichlorofluoromethane.
Toxicol. Appl. Pharmacol. 16: 133-142.

NCI (National Cancer Institute). 1978. Bloassay of Trichlorofluoromethane
For Possible Carcinogenicity. NCI Carcinogenesis Tech. Rep. Ser. No. 106.
(A1so publ as DHEW (NIH) 78-1356)

U.S. EPA. 1987. Health Effects Assessment for Fully Halogenated Methanes.
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, Environ- mental Criteria and
Assessment Office, Cincinnati, OH.

2,4,4'-Trichloro-2'-hydroxydiphenyl ether
Lyman, F.L. and 1. Furja. 1969. Toxicology of 2,4,4'-Trichloro-2'-hydroxy-
diphenyl ether. Ind. Med. 38: 45-52.

U.S. EPA. 1987. Health Effects and Environmental Document for Haloethers.
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.

2,4,5-Trichlorophencl
McCollister, D.D., D.T. Lockwood and V.K. Rowe. 1961. Toxicologic informa-
tion on 2,4,5-trichlorophenol. Toxicol. Appl. Pharmacol. 3: 63-70.

U.S. EPA. 1984. Health Effects Assessment for 2,4,5-Trichlorophenol.
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. 1987. Health and Environmental Effects Oocument for Chlorinated
Phenols. Prepared by the Office of Health and Environmental Assessment,
Environmental Criterta and Assessment OffFice, Cincinnati, OH for the Office
of Solid Waste and Emergency Response, Washington, DC.
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U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environ- mental Criteria and
Assessment OfFfice, Cincinnati, OH.

Trichlorophenol, 2,3,4-, 2,3,5-, 2,3,6-, 3,4,5-

U.S. EPA. 1987. Health and Environmental Effects Document for Chlorinated
Phenols. 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.

2,4,5-Trichlorophenoxy acetic acid

Gehring, P.J. and J.E. Betso. 1978. Phenoxy aclds: Effects and fate in
mammals. Ecol. Bull. 27: 122-133.

Kociba, R.S., D0.G. Keyes, R.W. Lisowe, et al. 1979. Results of 2-year
chronic toxicity and oncogenicity study of rats ingesting diets containing
2,4,5-T. Food Cosmet. Toxicol. 17: 205-222.

u.s. EPA. 1989. Health and Environmental Effects Document for
2,4,5-Trichlorophenoxy Acetic Acid. Prepared by the Office of Health and
Environmental Assessment, Environmental Criteria and Assessment Office,
Cincinnati, OH for the Office of Solid Waste and Remedial Response,
Washington, DC.

U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
Office of Health and Environmental Assessment, Environ- mental Criterila and
Assessment Office, Cincinnatl, OH.

1,1,1- and 1,2,2-Trichloropropane

U.S. EPA. 1987. Health and Environmental Effects Document for Trichloro-
propanes. Prepared by the Office of Health and Environmental Assessment,
Environmental Criteria and Assessment Office, Cincinnati, OH for the Office
of Sol1id Waste and Emergency Response, Washington, DC.

1,1,2-Trichloropropane

U.S. EPA. 1987. Health and Environmental Effects Document for Trichloro-
propanes. 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, Cincinnati, OH.

Villaneuve, D.C., I. Chu, V.E. Secours, M.G. Cotle, G.L. Plaa and V.E.
valli. 1985. Results of a 90-day toxicity study on 1,2,3- and 1,1,2-tri-
chloropropane administered via the drinking water. Sci. Total Environ 47:
421-426.

1,2,3-Trichloropropane
NTP (National Toxicology Program). 1983a. Final report 120-day toxicity
gavage study of 1,2,3-trichloropropane in Fischer 344 rats. Performed by
Hazelton Laboratories.

0121h D-79 04/24/90



U.S. EPA. 1987. Health and Environmental Effects Document for Trichloro-
propanes. Prepared by the O0ffice 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, Cincinnatt, OH.

1,2,3-Trichloropropene

McKenna, M.J., J.F. Quast and G.A. Stevens. 1978. Results of a 90-day
inhalation toxicity study of 1,2,3-trichloropropene in laboratory animals.
Toxicol. Appl. Pharmacol. 45: 249.

Uu.S. EPA. 1983. Health and Environmental Effects Profile for Chloro-
propenes. Prepared by the 0ffice of Health and Environmental Assessment,
Environmental Criteria and Assessment Office, Cincinnati, OH for the Office
of Soiid Waste, Washington, DC.

2,3,6-Trichlorotoluene

Chu, I., S.Y. Shen, D.C. Villeneuve, V.E. Secours and V.E. valli. 1984.
Toxicity of trichlorotoluene isomers: A 28-day feeding study in the rat J.
Environ. Sci. Health Part B. Pestic Food conterm. Agric. Wastes. 19(2):
183-192.

U.S. EPA. 1987. Health and Environmental tffects Document for Chlorinated
Toluenes. Prepared by the O0ffice of Health and Environmental Assessment,
Environmental Criteria and Assessment Office, Cincinnati, OH for the Office
of Solid Waste and Emergency Response, Washington, DC.

a,2,6-Trichlorotoluene

Chu, I., S.Y. Shen, D.C. Vilieneuve, V.E. Secours and V.E. Vvalli. 1984.
Toxicity of trichlorotoluene isomers: A 28-day feeding study in the rat J.
Environ. Sci. Health Part B. Pestic Food conterm. Agric. Wastes. 19(2):
183-192.

U.S. EPA. 1987. Health and Environmental Effects Document for Chlorinated
Toluenes. 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.

1,1,2-Trichloro-1,2,2-trifluoroethane
Imbus, H.R. and C. Adkins. 1972. Physical examination of workers exposed
to trichlorotrifluoroethane. Arch. Environ. Health. 24: 257-261.

U.S. EPA. 1983. Health Assessment Document for 1,1,2-Trichloro-1,2,2-tri-
fluoroethane (Chlorofluorocarbon CFC-113). Office of Health and Environ-
mental Assessment, Environmental Criteria and Assessment Office, Research
Triangle Park, NC. EPA 600/8-82-002F. NTIS PB84-118843.
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U.S. EPA. 1990. Integrated Risk Information System (IRIS). Online.
0ffice of Health and Environmental Assess- ment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Trifluralin
Hoechst Aktiengesellschaft. 1984. Confidenttal Business Information;
unpublished study. MRIB No. 00151908.

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

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

Trimethylbenzenes

U.S. EPA. 1987. Health Effects Assessment for Trimethylbenzenes. 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.

1,3,5-Trinitrobenzene
Cody, T.E., S. Witherup, L. Hastings, K. Stemmer and R.T. Chustion. 1981.
1,3-Dinitrobenzene: Toxic effects in vitro. J. Toxicol. Environ. Health.

1: 829-847.

U.S. EPA. 1989. Health and Environmental Effects Document for 1,3,5-Tri-
nitrobenzene. Prepared by the Office of Health and Environmental Assess-
ment, Environmental Criteria and Assessment Office, Cincinnatl, OH ‘for the
Office of Solld Waste and Emergency Response, Washington, DC.

Uu.s. EPA. 1990. Integrated Risk Information System (IRIS). Online.
OfFfice of Health and Environmental Assessment, Environ- mental Criteria and
Assessment Office, Cincinnati, OH.

Trinitrophenols

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

Vanadium

Schroeder, J.A., M. Mitchener and A.P. Nason. 1970. Zirconlum, niobium,
antium, antimony, vanadium and lead in rats: Life term studies. J. Nutr.
100(1): 59-68.

U.S. EPA. 1987. Health Effects Assessment Ffor Vanadium and Compounds.
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. ECAO-CIN-H108.
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Vanadium pentoxide
Stokinger, H.E., W.D. MWagner, J.T. Mountain et al. 1953. Unpublished
results. Div. Occup. Health, Cincinnati, OH. (Cited in Stokinger, 1981)

U.S. EPA. 1987. Health Effects Assessment for Vanadium and Compounds.
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, Cincinnati, OH.

Vanadyl sulfate

Schroeder, J.A., M. Mitchener and A.P. Nason. 1970. Zirconium, niobium,
antium, antimony, vanadium and lead in rats: Life term studies. J. Nutr.
100(1): 59-68.

U.S. EPA. 1987. Health Effects Assessment for Vanadium and Compounds.
Prepared by the 0ffice of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH Ffor the OFffice of Emergency
and Remedial Response, Washington, DC. ECAO-CIN-H108.

Vernolate
Stauffer Chemical Company. 1983. Confidential Business Information; unpub-
Tished study. Accession Nos. 249703-249704.

U.S. EPA. 1983. Health and Environmental Effects Profile for Vernolate.
Prepared by the Office of Health and Environmental Assessment, Environmental
Criteria, and Assessment Office, Cincinnatl, OH for the Office of Solid
Waste, Washington, DC.

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

4-Vinyl-1-Cyclohexene

U.S. EPA. 1983. Health and Environmental Effects Profile for 4-Vinyl-1-
cyclohexene. Prepared by the 0ffice of Health and Environmental Assessment,
Environmental Criteria and Assessment Office, Cincinnati, OH for the Office
of Solid Waste, Washington, OC.

m-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. 133-20-7) in F344/N
Rats and B6C3F1 Mice (Gavage Studies). NTP TR 327, NIH Publ. No. 86-2583.

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

inhalation of o-xylene on the liver. €End. Environ. Xenoblotics, Proc. Int.
Conf. p. 293-300.
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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
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) 1in
F344/N rats and B6C3F1 mice (gavage studies). U.S. DHHS, PHS, NIH, NTP,
Research Triangle Park, NC. NTP TR 327, NIH Publ. No. B86-2583.

Tatral, E., G. Ungvary, I.R. Cseh, et al. 1981. The effects of long-term
inhalation of o-xylene on the liver. End. Environ. Xenoblotics, Proc. Int.
Conf. p. 293-300.

Ungvary, G., E. Tatral, A. Hudak, et al. 1980. The embryotoxic effects of
o-, 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 S011d 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.

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 0ffice of Health and Environmental Assessment, Environmental Criteria
and Assessment OFffice, Cincinnati, OH Ffor the Office of Emergency and
Remedial 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.
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Hake, C.L., R.D. Steward, A. Wu et al. 1981. Development of a blologic
standard for the 1industrial worker by breath analysis. NIOSH-MCOW-ENUM-
XY-77-3. NTIS PB82-152844.

NTP (National Toxlicology 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 Offlice of Health and Environmental Assessment, Environmental Criteria
and Assessment OFffice, Cincinnatl, 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.

Zinc
Pories, W.J., J.H. Henzel, C.G. Rob and W.H. Strain. 1967. Acceleration of
wound healing \n man with zinc sulfate given by mouth. Lancet. 1: 121-124.

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
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH Ffor the Office of Emergency and Remedial
Response, Washington, DC.

Zineb

Blackwell1-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 0ffice of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, 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, Cincinnatiy, OH for the Office of Solld
Waste, Washington, DC.

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

Acrolein

U.S. EPA. 1987. Health EFffects Assessment for Acrolein. Prepared by the
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH for the OFffice 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, Cincinnatl, OH.

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

oncogenicity study on acrylamide incorporated 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, Cincinnatil, 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.
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