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DISCLAIMER

This report is intended for internal U.S. Environmental
Protection Agency distribution only. The information contained
herein has been taken from final documents prepared by the Office
of Health and Environmental Assessment, Environmental Criteria
and Assessment Office, Cincinnati, OH for the Office of Solid
Waste and Emergency Response, Office of Emergency and Remedial
Response, Washington, DC. 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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3/89 UPDATE OF HEA SUMMARY TABLES:
CHANGES FROM 12/88 ECAO-CIN VERSION

GENERIC ISSUES:

There were no changes in format or the groundrules for compiling the HEA
Summary Tables from the 12/88 update.

CHEMICAL-SPECIFIC CHANGES TO TABLE A: OTHER THAN CARCINOGENICITY

Arsenic -

The oral RfD value that was verified on 5/25/88 (1E-3) is currently
under review for issues such as variability of exposure data and application
of uncertainty factors. Therefore both the chronic and subchronic RfD
values have been deleted from the table.

DDT

The U.S. EPA (1987) citation in the Reference column has been changed to
U.S. EPA (1988) to reflect the date of the updated Health Assessment
Document, and this 1latter reference has been added to the References
Section.

1,2-Dichlorobenzene

The subchronic oral reference dose of 4E-1 was,a typographical error and
has been corrected to 9E-1. A new chronic oral reference dose of 9E-2 has
been recently verified by the U.S. EPA (1989). The new oral RfD has been
incorporated into Table A, as well as appropriate revisions in all relevant
columns. The U.S. EPA (1985b) citation has been deleted.

CHEMICAL -SPECIFIC CHANGES TO TABLE B: CARCINOGENICITY

Arsenic

The footnote indicator K has been added to the oral potentcy slope
column to reflect the fact that an oral unit risk of SE-S(ull)'] has
been proposed by the Risk Assessment Forum. This recommendation has been
scheduled for SAB review and the HEA summary table will be updated when the
review 1s completed.

Asbestos

The slope factor has been changed to 2.4E-1 (fibers/ml)‘] to reflect
the new value recently verified by the Crave Work Group (11/30/88), but not
yet avatlable on IRIS. The Monthly CRAVE Status Report (2/28/89) indicates
that the Work Group sti11 needs to clarify the use of 10% of risk of lung
tumors as the risk of GI tumors. The U.S. EPA (1987) citation was deleted.

Hexachlorobenzene

A new oral slope factor of 1.7E+0 based on the Cabral et al. (1977)
study has been verified. This revised oral slope factor has also been
verified for inhalation exposure. Pertinent changes were made in all columns
of Table B. The Lambrecht et al. references have been deleted from the 1ist
of References, whereas the Cabral et al. (1977) has been added.
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Methylene chloride
The synonym "dichloromethane”, which s also used for methylene
chloride, has been added to the Compound Identification column in Table B.

PCBs

The name "polychlorinated biphenyls" "has been added under the acronym
PCB in the Compound Identification column in Table B.

2,3,7,8-TCDD
The oral slope factor of 1.56+5 has now been verified by the CRAVE Work

Group and has also been adopted as slope factor for inhalation exposure.
Pertinent changes were made in all relevant columns.

0622h -2- 04/17/89



INTRODUCTION: USER'S GUIDE

The Health Effects Assessment Summary Tables A & B summarize reference
doses (RfDs) for toxicity due to subchronic and chronic inhalation and oral
exposure (Table A) and q]* and unit risk slope values for carcinogenicity
due to lifetime 1inhalation and oral exposure (Table B). The chemicals
included in the tables are the subjects of Health Effects Assessment
documents (HEAs) and Health and Environmental Effects Documents (HEEDs).
The information in HEA Summary Tables A and B is excerpted from the HEAs and
HEEDs and expanded and updated quarterly to include chemicals addressed in
HEAs and HEEDs 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 l1isted for each
chemical in the Reference column and References section represent not only
the study or studies that are the basis for the RfD, q1* or unit risk
slope, but also the U.S. EPA reference that 1s 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 RfD is an estimate (with uncertainty spanning perhaps an order of
magnitude) of the dally exposure to the human population that is likely to
be without an appreciable risk of deleterious effect during a portion of the
Tifetime, in the case of a subchronic RfD (designated "Rst“ in Table A
and formerly called AIS), or during the 1ifetime, in the case of a chronic
RFD (designated "RfD" in Table A and formerly called AIC). The RfD values

are listed in Table A in the column under "Reference Dose". The RfD is
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derived by dividing the NOAEL (or LOAEL 1f a suitable NOAEL 1is not
available) for subchronic or chronic exposure by an uncertainty factor (UF)
times a modifying factor (MF):

NOAEL or LOAEL
RfD =

“UF x MF

In Table A, the NOAEL or LOAEL that is the basis for the RfD value is 1isted
under "Exposure". When a NOAEL or LOAEL s reported in terms of exposure
concentration and schedule, the calculated mg/kg/day dose 1is given in
parentheses. The species in which the NOAEL or LOAEL was determined and the
effecl of concern are also described, and the reference for the study 1is
presented. In the "Exposure", "Effect of Concern" and "Reference" columns,
information for the inhalation route is given first, separated from informa-
tion 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 varilations 1in
human sensitivity when extrapolating from valid human studies 1involving
subchronic (for Rst) or long-term (for RfD) exposure of average, healthy
subjects. An additional 10-fold factor 1is usually used for each of the
following extrapolations: from 1long-term animal studies to the case of
humans, from a LOAEL to a NOAEL, and from subchronic studies to a chronic
RFD. In order to reflect professional assessment of the uncertainties of
the study and data base not explicitly addressed by the above uncertainty

factors (e.g., completeness of the overall data base), an additional
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uncertainty factor or modifying factor ranging from >1 to 10 is applied.
The default value for this modifying factor is 1.

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 1isted 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 a modifying
factor of 1.

RFD values are specific for the route of exposure for which they are
1isted 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.

RfD values for inhalation exposure are reported both as a concentration

in air (in mg/m3

for continuous, 24 hours/day exposure) and as a corre-
sponding 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 corre-
sponding concentration in drinking water, assuming human body weight of 70
kg and water consumption of 2 2/day, as follows:

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

2 v/day

The RfD is used as a reference point for gauging the potential effects
of other doses. Usually, doses that are less than the RfD are not likely to
be associated with health risks. As the frequency of exposures exceeding
the RfFD increases, and as the size of the excess increases, the probability

increases that adverse health effects may be observed in a human population.
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Nonetheless, a clear distinction that would categorize all doses below the
pr as “acceptable" (risk-free) and all doses in excess of the RfD as
“unacceptable” (causing adverse effects) cannot be made. In addition, RfD
values, and particularly those with limitations in the quality or quantity
of supporting data, are subject to change as additional information becomes
avallable,

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

In assessing the carcinogenic potential of a chemical, the Carcinogen
Assessment Group (CAG) of the U.S. EPA classifies the chemical into one of
the following groups, according to the weight of evidence from epidemio-

logical 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 inadequate evidence in
humans)

Group C - Possible Human Carcinogen (1imited evidence of carcino-
genicity in animals, in the absence of human data)

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

Group £ - Evidence of Noncarcinogenicity for Humans (no evidence

of carcinogenicity in adequate studies).

These classifications are shown under "EPA Group" on Table B.
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Quantitative carcinogenic risk assessments are performed for chemicals
In Groups A and B, and on a case-by-case basls for chemicals in Group C.
Cancer risk and slope (potency) factors 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 low extrapolated doses that 1s consistent with the
data. The cancer potency or risk 1is characterized as an upper-bound
estimate: 1.e., the true risk to humans, while not identifiable, 1is not
1ikely to exceed the upper-bound estimate and in fact may be lower.
Cancer potency factors listed in Table B include the following:
slope factor or qj* = risk per unit dose = risk per mg/kg/day
unit risk or unit risk slope = risk per concentration unit in
air or drinking water = risk per ug/m3 (air) or risk per
ug/% (water) ’
The unit risk estimates can be calculated by dividing the q]* by 70 kg and
multiplying by the inhalation rate (20 m3/day) or the water consumption
rate (2 w/day), respectively, for risk assocliated with unit concentration
in air or water. Hence,

]

risk per wg/m3 {(air) = qq* x x 20 m3/day x 10-3

70 kg

1

risk per ug/% (water) = q1* x x 2 L/day x 10-3

70 kg

Quantitative estimates of carcinogenic risk are 1listed under “q]* or Unit
Risk Slope” in Table B. Information on the study and data set used for

estimation of the cancer potency factor is given in the other columns of
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Table 8. 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.

Cancer potency factors are specific for the route of exposure for which
they are listed on Table B. Footnotes are used in Table B to indicate those
instances in which the values for inhalation or oral exposure are based on
extrapolation from another route of exposure.

To estimate risk-specific concentrations in air from the unit risk slope
in air as presented in Table B, the specified level of risk is divided by
the unit risk slope for air. Hence the air concentration (in pg/ms)
corresponding to an upper -bound increased lifetime cancer risk of 1x10’5

is calculated as follows:

1x10-3
ug/m3 in air =

unit risk slope in (ug/m3)-1

To estimate risk-specific concentrations in drinking water from the oral
q]* values presented in Table B, the specified level of risk is multiplied
by 70 kg and divided by the q]* and by 2 8/day. Hence, the water
concentration corresponding to an upper-bound increased 1ifetime cancer risk
of 1x107° 1s calculated as:

1x10-% x 70 kg
mg/% in water =

q1* In (mg/kg/day)-1 x 2 e/day
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINGGENICITY)

Update: March, 1989
Reference Dose
Exposure Species Effect of Concern Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Ora)d Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
Iimg/m3 (mg/kg/day)] (mg/kg/day)
Acenaphthene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Acenaphthylene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Acelone
subchronic (RfDg} NA; 100 mg/kg/day NA rat NA; increased ND NA NA 100 U.S. EPA, 1988/
for 90 days by Vver and kidney U.S. EPA,
gavage welight, nephro- 1986a,b, 1988
toxicity
chronic (RfD) NA; 100 mg/kg/day NA rat NA; increased ND 1E-18 NA 1000 Uu.S. EPA, 1988/
for 90 days by 1lver and kidney U.S. EPA,
gavage weight, nephro- 1986a,b, 1988
toxicity
Acetonitrile
subchronic (RfDg) 100 ppm (168 mg/m3) mouse mouse  elevated relative 0.5 (1E-1) 6E-2b 300 300 Coate, 1983b;
6 hours/day, 65/92 liver welght; U.S. EPA, 1987a/
days (39.0 mg/kg/day}; elevaled relative Coate, 1983b;
100 ppm (168 mg/m3) Yver weight U.S. EPA, 1987a
6 hours/day, 65/92 days
(19.3 mg/kg/day}
chronic (RfD) 100 ppm (168 mg/m3) mouse mouse decreased RBC 0.05 {1€-2) 6£-33,b 3000 3000 Coate, 1983b;
6 hours/day, 65/92 days counts and hemalo- U.S. EPA, 190873/
(39.0 mg/kg/day); 100 cril and hepalic Coate, 1983b;
ppm (168 mg/m3) b lestons; decreased U.S. EPA,
hours/day, 65/92 days RBC counts and 1987a,b
{19.3 mg/kg/day) hematocrit and
hepatic lesions
Acelophenone
subchronic {RfDg) 0.007 mg/m3 contin- rat ral congestion of 2E-4(5E-5) 1£+0 100 300 Imasheva, 1966;

uously for 70 days
{0.0045 mg/kg/day);
10,000 ppm diet (8450

cardiac vessels
and liver dys-
trophy, reduced

U.S. EPA, 19874/
Hagan et al.,
1967; U.S. EPA,

ppm, correcling for albumin/globulin 1987b
volatilization) for 17 ratio; none
weeks (423 mg/kg/day) observed
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC 'AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1989

Reference Dose

Exposure Specles Effect of Concern Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
img/m3 (mg/kg/day)] (mg/kg/day)
Acetophenone
chronic (RfD) 0.007 mg/m3 contin- rat rat congestion of 2E-5(5E-6) 1£-13 1000 3000 Imasheva, 1966;
uously for 70 days cardiac vessels U.S. EPA, 19873/
(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 1987b
volatilization) for 17 ratio; none
weeks (423 mg/kg/day) observed
Adiponitrile DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Aldrin
subchronic (RFDg) NA; 0.5 ppm in diet NA rat NA; Viver lesions ND 3t-5 NA 1000 NA/F Atzhugh,
for 2 years (0.025 et al., 1964;
mg/kg/day) U.S. EPA, 1985
chronic (RfD) NA; 0.5 ppm in diel NA rat NA; liver lesions ND 3£-59 NA 1000 NA/FAtzhugh
for 2 years (0.025 {Cancer: see Table et al., 1964;
mg/kg/day) B) U.S. EPA, 1985
Aluminum DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Ammonia
subchronic (RfDg) 0.36 mg/m3 continuous; human human odor threshold; 0.36¢ 34 mg/t none none Carson et al.,
9934 mg/a in drinking taste threshold in drinking 198); U.S. EPA,
water water 1987/Campbel )
et al., 1958;
U.S. EPA, 1981,
1987; WHO, 1986
chronic (RFfD) 0.36 mg/m3 cont tnuous; human human odor threshold; 0.36¢ 34 mg/1 none none Carson et al.,
34 mg/t in drinking taste threshold in drinking 1981; U.S. EPA,
walter water 1987/Campbel

et al., 1958;
U.S. EPA, 1981,
1987; ®WHO, 1986

005%h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC JOXICETY (OTHER THAN CARCINOGENICITY)

Update:

March, 1989

Reference Dose

Exposure ___ Specles Effect of Concern Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhatation/Oral
fmg/md (mg/kg/day)]l (mg/kg/day)
Antimony and Compounds
Antimony
subchronic (RfDg) NA; 5 ppm Sb from NA rat cancer; reduced ND€ 4E-4 NA 1600 U.S. EPA, 198%/
antimony potassium 11fespan, altered Schroeder
tartrate iIn drinking blood chemistries et al., 1970;
water, Vifetime U.S. EPA, 1985
{0.35 mg Sb/kg/day)
chronic {RfD) NA; 5 ppm SO from NA rat cancer; reduced NDe 4€-49 NA 1000 U.S. EPA, 1981/
antimony potassium Vifespan, altered Schroeder
tartrate in drinking blood chemistries el al., 1970;
water, 1ifelime U.S. EPA,
(0.35 mg Sb/kg/day) 1885a,b, 1987
Ant\mony pentoxide
subchrontc {RfDg) NA; 5 ppm Sb From NA rat cancer; reduced ND€ sE-4f NA 1000 U.S. EPA, 1987/
ant imony potassium 11fespan, allered Schroeder
tartrate in drinking blood chemistries et al., 1970;
water, 1ifetime U.S. EPA, 1985
(0.35 mg Bs/kg/day,
0.46 mg Sby0s kg/day
chronic (RfD) NA; 5 ppm Sb from NA rat cancer; reduced Npe SE-of NA 1000 U.S. EPA, 1938V
aniVmony potasstum 11fespan, altered Schroeder
tartrate in drinking blood chemistries et al., 1970;
water, 1ifetime U.S. EPA,
(0.35 mg Sb/kg/day, 1985a,b. 1987
0.46 ng Sby05 kg/day)
Anlimony potassium
tartrate
subchronic (RFflg) NA; 5 ppm Sb from NA ral cancer; reduced Npe 9 -4f NA 1000 U.S. EPA, 198%/

ant\mony potassium
tartrate in drinking
water, 11felime

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

Vifespan, altered
blood chemistries

0059h

Schroeder
et al., 1970;
U.S. EPA, 19850,
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHROMIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: March, 1989

_ Reference Dose
Exposure Species Effect of Concern Uncertainty factor Reference

Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oratl Inhalatton  Oral Inhalation/Oral
(mg/m3 (mg/kg/day)) (mg/kg/day)

Antimony potassium

tartrate .
chrontc (RfD) NA; 5 ppm Sb from NA rat cancer; reduced ND® 9 -4f NA 1000 U.S. EPA, 1981/
anlimony potassium 11fespan, altered Schroeder
lartrate in drinking blood chemistries et al., 1970;
waler, lifetime U.S. EPA, 1985b,
(0.35 mg Sb/kg/day, 1907
0.93 mg SbK tartrate/
kg/day)
Anlimony tetroxide
subchronic {RFfDg) NA; 5 ppm Sb from anti- NA rat cancer; reduced NDE aE-4f NA 1000 U.S. EPA, 19687/
mony potassium tartrate 14fespan, allered Schroeder
in drinking water, Jife- blood chemistries et al., 1970;
time (0.35 mg Sb/kg/day, U.S. EPA,
0.44 mg Sby04/kg/day) 1985
chronic (RfD) NA; 5 ppm Sb from anti- NA ral cancer; reduced ND® 4E-4f NA 1000 U.S. EPA, 1981/
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,
0.44 mg Sby04/kg/day) 1985a,b, 1987
Antimony trioxide
subchronic (RfDg) NA; 5 ppm Sb from NA rat cancer; reduced NDe 4 -af NA 1000 U.S. EPA, 1381/
anlimony potasstum 1ifespan, altered Schroeder
tartrate in drinking blood chemistries et al., 1970;
water, lifetime U.S. EPA, 1985b

{0.35 mg Sb/kg/day,
0.42 mg Sbp03/kg/day)

chronic (RfD) NA; 5 ppm Sb from NA rat cancer; reduced NDe aE-4f NA 1000 U.S. EPA, 1981/
anttmony potassium 14fespan, altered Schroeder
tartrate 1n drinking blood chemistries el al., 1970;
water, Vifetime U.S. EPA,
(0.35 mg Sb/kg/day, 1985a,b, 1987

0.42 mg Sbhy04/kg/day)
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update:

Narch, 1989

Compound

Exposure

Specles

Effect of Concern

Inhalation; Oral

Inhalation Oral

Inhalalion; Oral

Reference Dose

Uncerlainty Faclor
Inhalation Oral Inhalatlon oral

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

Arsenic

subchronic (RFDg)

chronic (RfD)

8arium

subchronic {RfDg)

chronic (RFD)

Benzidine

subchronlc (RFfDg)

chronic (RfD)

NA; 1 ug/kg/day

NA; 1 ug/kg/day

1.15 mg BaCO3/m3

{0.80 mg Basm3) 4
hours/day For 4 months
{0.14 mg Ba/kg/day);
100 ppm 8a from BaCly
(5.1 mg Baskg/day) in
drinking water for
<16 months

1.15 mg BaC0y/m?

(0.80 mg/Ba/m3) &
hours/day for 4 months
{0.14 mg Ba/kg/day);
100 ppm Ba from BaCl;
{5.1 mg Ba/kg/day) in
drinking water for

<16 months

NA; 160 ppm benzidine
dihydrochlor ide in
drinking water for

33 months

(27.2 mg/kg/day)

NA; 160 ppm benzidine
dihydrochloride n
drinking water for

33 months

{27.2 mg/kg/day}

NA human
NA human
rat rat
rat rat
NA mouse
NA mouse

NA; keratosis and
hyperpigmentat on

cancer; keratosis

and hyperpligmenta-

tion {cancer:
see lable B)

feloloxicity;
increased blood
pressure

fetotoxicity;
Increased blood
pressure

HA; brain cell
and tiver cell
changes

NA; brailn cell
and 1iver cell
changes {Cancer:
see Table B)

ND NA NA !
ND NA NA 1
5£-3 (1E-3) 5£-2 180 100
SE-4 (1E-4) 5¢-23.9 1000 100
ND 3-8 NA 1000
ND -39 NA 1000

0059h

U.S. EPA, 1904/
Iseng, 1971

U.S. EPA, 1984/
Iseng, 1977

Tarasenko et
al., 1971;

U.S. EPA, 1984/
Perry et al.,
1983; U.S. EPA,
19850

Tarasenko el
al., 1971;

U.S. EPA, 1984/
Perry et al.,
1983, U.S. EPA,
1984, 1965a,b

U.S. EPA, 1987a/
Liltlefleld

et al., 1983;
U.S. EPA, 1987b

u.S. EPA, 198Ta/
Littlefield

et al., 1983;
U.S. EPA, 1981
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY]

Update:

March, 1989

Reference Dose

Exposure Specles Effect of Concern Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalatlon; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
Benzoic acid
subchronic (RfDg) NA; per capita dally NA human  NA; irritatien, ND 4E+0 NA 1 U.S. EPA, 19873/
dietary Intake of malaise FASESB, 1973;
benzoic acid equliva- U.S. EPA, 1987a
Tent to 312 mg/day
chronic (RfD) NA; per capita daily NA human NA, rritation, ND 4[00 NA 1 U.S. EPA, 19673/
dietary intake of malalse FASEB, 1973,
benzoic acid equiva- U.S. EPA,
lent to 312 mg/day 1987a,b
ferylltun
subchronic (RfDg) NA; 5 ppm 1n drinking NA rat NA; none observed ND 5€-3 NA 100 u.s. EPA, 1987/
water for 11fetime Schroeder and
(0.54 mg/kg/day) Mitchener, 1975;
U.S. EPA, 1985
chronic (RFD) NA; 5 ppm 1n drinking NA rat NA; none observed ND 5¢-.33 NA 100 U.S. EPA, 1983/
water for 1ifelime {Cancer: see Schroeder and
{0.54 mg/kg/day) Table 8) Mitchener, 1975;
U.S. EPA, 1985
BYvspheno) A
subchronic (RfDg) NA; 0-1000 ppm for NA rat NA; reduced body ND 6E-) NA 100 U.S. EPA, 19883/
18 weeks, 2 generations welight U.S. EPA, 1984c,
{NOAEL 750 ppm = 1988a
62 mg/kg/day)
chronic {RfD) NA; O, 1,000, 2,000 ppm NA rat NA; reduced body ND 5£-23 NA 1,000 U.S. EPA, 1988a/
{1000 ppm = 50 mg/kg/day) weight NP, 1982;
U.S. EPA,
1988a,b
Boron
subchronic (RfOg) NA; 350 ppm \n diet NA dog NA; testicular ND 9t-2 NA 100 V.S. EPA, 198/
{8.75 mg/kg/day) for lesions Wetr and
2 years Fisher, 1972;
U.S. EPA, 1987
chronic (RFD) NA; 350 ppm in diel NA dog NA; testicular ND 9£-2 NA 100 u.S. EPA, 1981/

(8.75 mg/kg/day) for
2 years

aD59h

lestons

Welr and
Fisher, 1972;
U.S. EPA, 1987
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC ANG CHRONIC TOXICLTY {OTHER THAN CARCINOGENICITY)
Update: March, 1989

Reference Dose

Exposure Specles Effect of Concern Uncertainty factor Reference _
Compound InhalatVon; Oral fnhalatfon Oral  Inhalatien; Orail Inhalation Oral Inhalation  Oral Inhalation/Oral
[mg/md (mg/kg/day)] (mg/kg/day)
Bromomethane
subchronic (RFDg) 65 mg/m3 7.5 hours/ rabbit rat paralysis and lung 0.3 (BE-2) 1E-2 100 100 Irish et al.,
day, 5 days/week for damage; hyperplasia 1940; U.S. EPA,
6 months (1.6 mg/kg/ of forestomach 1987/Danse
day): 2 mg/kg 5 days/ epitheltum et al., 1984
week for 13 weeks U.S. EPA, 1987
(1.4 mg/kg/day)
chronic (RfD) 65 mg/m3 7.5 hours/ rabbit rat paralysis and lung 0.03 (8E-3) 1£-32 1000 1000 Irish et al.,
day, 5 days/week for damage; hyperplasia 1940/0anse
6 months (7.6 mg/kg/ of forestomach et al., 1984;
day): 2 mg/kg 5 days/ epithelium U.S. EPA, 1386a,
week for 13 weeks 1987, 1988
1.4 mg/kg/day)
Cadmium
subchronic (RfDg) NA; NA NA NA cancer; NA ND NOh NA NA U.S. EPA, 1904/
U.S. EPA, 1984
chronic (RfD) NA; NA NA human cancer (see Summary ND ] | lfood)‘-’ﬂl 10 U.S. EPA, 1984/
Table 8); renal 5E-4 (water) U.S. EPA,
damage 1980b, 1968
Caprotlactam
subchronic (RfDg) NA; 0.1% diet 90 days NA rat NA; renal effecls ND 5E-1 NA 100 U.S. EPA, 19883/
{50 mg/kg/day) Powers et al.,
1984; U.S. €PA,
1988a
chronic (RfD) NA; 1000 ppm for 3 NA rat NA; reduced body ND 5E-1 NA 100 U.S. EPA, 1988a/
generatlons welght Serota et al.,
{50 mg/kg/day) 1984; U.S. EPA,
1988a,b
Carbon letrachloride
subchronic (RfDg) NA; 1 mg/day, 5 days/ NA rat NA; liver lesions ND 7E-3 NA 100 U.S. EPA, 1984/
week for 12 weeks Bruckner
(0.71 mg/kg/day) et al. 1986;
U.S. EPA, 1985
chronic (RFD) NA; 1 mg/day, 5 days/ NA rat NA; llver lestons ND TE-43 NA 1000 U S. EPA, 1984/
week For 12 weeks {Cancer: see Bruckner
{0.7) mg/kg/day)} Table B) et al., 1986;

0059h

-1-

U.S. EPA, 1985
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, )

989

Reference Dose

Exposure Species Effecl of Concern Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/md (mg/kg/day)] (mg/kg/day)
Chloral
subchronic (RFDg} KA; 15.7 mg/kg/day NA mouse NA; hepatotoxicity ND 2€-2 NA 1000 U.S. EPA, 198Ba/
from drinking water {Cancer: CAG Sanders
Group C, data In- et al., 1982;
adequate to U.S. EPA, 1988a
estimate potency)
chronic (RfD} NA; 15.7 mg/kg/day NA mouse NA; hepalotoxicity ND 26-32 NA 10,000 U.S. EPA, 1988a/
from drinking water {Cancer: CAG Sanders
Group C, dala in- et al., 1982;
adequate to U.S. EPA,
estimate potency) 1988a,b
Chlordane
subchronic {RfDg) NA; 1 ppm in diet for NA rat NA; Viver necrosis ND SE-5 NA 1000 U.S. EPA, 19868/
130 weeks (0.045 Velsicol
mg/kqg/day) Chemical Corp.,
19683; U.S. EPA,
1985
chronic (RfD) NA; 1 ppm in diet for NA rat NA; liver necrosis ND 5£-54 NA 1000 u.S. EPA, 1988/
130 weeks {0.045 {Cancer: see Velsicol
mg/kg/day) Table B) Chemical Corp.,
1983; U.S. EPA,
1985
Chlorinated cyclopentadlenes
Chlorocyclopentadiene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1988
Hexachlorocyclo-
pentadiene
subchronic (RfDg) 0.15 ppm {1.67 mg/m3 rat rat respiratory tract 1E-4 (2E-4) 7E-2 100 100 Battelle
6 hours/day, 5 days/ lesions; fore- Northwest
week for 13 weeks (0.2 stomach lesfions Laboratorles,

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

0059h

1984; U.S. EPA,
1988/SR1, 1981a;
Abdo et at.,
1964; U.S. EPA,
1968
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC 10XICITY (OTHER YHAN CARCINOGENICITY)

Update: March, 1989

Reference Dose

Exposure Specles Effecl of Concern Unceriainty factor _  Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Orat Inhalation Oral Inhalation Oral Inhalation/0Oral
(mg/m? (mg/kg/day)] (mg/kg/day)
Hexachlorocyclo-
pentadiene
chronic (RfD) 0.15 ppm (1.67 mg/m3 rat rat respiratory tract 1E-5 {2E-5) 7€-34 1,000 1,000 Battelle
6 hours/day, 5 days/ lesions; fore- Nor thwest
week for 13 weeks (0.2 stomach lestons Laboratories,
mg/kg/day); 10 mg/kq, 1984; U.S. EPA,
5 days/week for 13 1988/5k1, 1981a;
weeks (7.1 mg/kg/day) Abdo et al.,
1984; U.S. EPA,
1985, 1988
Pentachlorocyclo- DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1988
pentadiene
Tetrachlorocyclo- DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSHENT U.S. EPA, 1988
pentadiene
Trichlorocyclo- DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 135088
pentadiene
Chlorinated phenols
2-Chlorophenol
subchronic (Rflg) NA; 50 ppm 1n drinking NA rat NA; reproductive ND SE-3 NA 1000 U.S. EPA,
water from weaning effects 1987a,b/Exon and
through birth of first Kogll:;i 1982;
Titter {5 mg/kg/day) v.s. ’
(5 ma/kg/aay 1987a,b
chronic {RFD) NA; 50 ppm in drinking NA rat NA; reproductive ND 5g-34 NA 1000 U.S. EPA,
water from weaning effects 19687a,b/Exon and
through birth of First Koeller, 1982;
Mtter {5 mg/kg/day) U.S. EPA,
1987a,b, 1968
Chlorophenal, 3- and 4- DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
2,4-Dichloropheno)
subchronic {RfDg) NA; 3 ppm in drinking NA rat NA; ‘mmune funclion ND -3 NA 100 u.s. EPA,

waler for 2 generations
{0.3 mg/kg/day)

005%h

9.

1987a,.b/Exon and
Keller, 1985;
U.S. EPA,
1987a.b
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONMIC TOXICITY {OTHER THAN CARCINOGENICITY)

Update: March, 1989

Reference Dose

Exposure p [Ffect of Concern " Uncertainty Factor __Reference _
Compound fnhalation; Oral Inhalation Oral) Inhalation; Oral Inhatation Oral Inhalation Ora nhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
2.4-Dichlorophenol
chronic {RfD) NA; 3 ppm in drinking HA rat NA; Jmmune funclion ND -3 NA 100 U.S. EPA,
water for 2 generattons 1987a,b/Exon and
(0.3 mg/kg/day) Koller, 1965;
U.S. EPA, 1986
1987a,b ,
Dichlorophenol, 2,3-, DATA INADEQUATE FOR QUANTIVATIVE RISK ASSESSMENT U.S. EPA, 1987
2,5-, 2,b-, 3,4- and 3,5-
2,3.4,6-Tetrachlorophenol
subchronic (RfDg} NA; 25 mg/kg/day for NA rat NA; increased llver ND 3t-1 NA 100 U.S. EPA, 1987a/
90 days welights and centrt- U.S. EPA, 1986,
lobular hypertirophy 1987b
chronic (RFD} NA; 25 mg/kg/day for NA rat NA; increased liver ND 3£-22 NA 1000 U.S. EPA, 19873/
90 days welghts and centrt- U.S. EPA, 1986,
Yobular hypertrophy 1987b
Tetrachlorophenol, DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
2.3.4,6-, 2,3,5,6-
2.4,5-Tr{chlorophencl
subchronic (Rf0g) NA; 1000 ppm of dietl NA rat NA: hepatotoxicity, ND 1E+0 NA 100 U.S. EPA, 1984,
for 98 days {100 mg/ kidney effects 1987/McCollister
kg/day) et al., 1961;
U.S. EPA, 1904,
1987
chronic (RfD) NA; 1000 ppm of diet NA rat NA; hepatoloxicity, ND 1£-1a NA 1000 U.S. EPA, 1984,

for 99 days {100 mg/
kg/day)

2.4,6-Trichlorophenol - see Table B

Trichlorophenol, 2,3,4-,
2'305'. 2.3.b-. and 3,‘,5-

Peatachlorophenal - see Peniachlorophenol

kidney effects

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

005%h

-10-

1982/McCollister
et al., 1961;
U.S. EPA, 1984,
1985, 1987

u.S. EPA, 1987
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER VTHAN CARCINOGENICITY)
Update: March, 1989

) _ Reference Dose
Exposure Species fffect of Concern Uncertainty factor _ _Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Orai Inhalattion Oral Inhalation Oral Inhalation/0ral
(mg/m3 (mg/kg/day)] (mg/kg/day)

Chlorinated toluenes
2.3,6-Tr\chlorotoluene

subchronic (RfDg) NA; 0.5 ppm In diet NA rat NA; liver kidaey, ND SE-5 NA 1000 U.S. EPA, 198/
(0.05 mg/kg/day) for thyroid lestons Chu et al.,
28 days 19684; U.S. EPA,
1987
chronic (RFD) NA; NA NA NA NA; NA ND ND NA NA U.S. EPA, 1981/

U.S. EPA, 1982

a,2,6-Trichloro-

toluene
subchronic (RFDg) NA; 0.5 ppm in diet NA rat NA; liver, kidney, ND 56-5 NA 1000 U.S. EPA, 198/
(0.05 mg/kg/day) for thyrotd lestons Chu et al.,
28 days 1984; U.S. EPA,
1987
chronic (RfD) NA; NA NA NA NA; NA ND ND NA NA U.S. EPA, 198)/
U.S. EPA, 1987
Chloroacetaldehyde DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1988
Chloroacetic acid
subchronic (RfDg) NA; 30 mg/kg, 5 days/ NA rat NA; myocardilis ND 2t-2 NA 1000 U.S. EPA, 1988/
week for 1) weeks IRDC, 1982a;
(21.4 mg/kg/day) U.S. EPA, 1988
chronic {RFD) NA; 30 mg/kg, 5 days/ NA rat NA; myocarditts ND 2t-3 NA 10,000 u.S. EPA, 19808/
week for 13 weeks IRDC, 1982a;
{21.4 mg/kg/day) U.S. EPA, 1988
Chlorcanilines (see also Table B)
2-Chloroaniline DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (SEE TABLE B) U.S. EPA, 1987
3-Chloroantiline DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (SEf TABLE B) U.S. EPA, 198]
4-Chloroaniline
subchronic (RfDg) NA; 250 ppm in diet NA rat NA; proliferative ND 46-3 NA 3000 U.S. EPA, 1981a/
for 10 weeks {12.5 lesions of the NCI, 1879;
mg/kg/day) spleen U.S. £PA, 1981b

0059h -1- 04/28/89



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY {OTHER THAN CARCINOGENICITY)
Update: March, 1989

Reference Dose

Exposure Species Effect of Concern Uncertainty factor Reference
Compound Inhalalion; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Iahalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
4-Chloroaniiine
chronic (RfD) NA; 250 ppm in diel NA rat NA; proliferative ND 4£-34 NA 3000 U.S. EPA, 1987a/
for 78 weeks (12.5 lesions of the NCI  1979;
mg/kg/day) spleen (Cancer: U.S. EPA, 1987b
see Table 8}
Chlorabenzene
subchronic (RFDg) 75 ppm (345 mg/m3| rat dog 1iver and k\dney 0.2 {5€-2) -1 1,000 100 01 1ley, 1977;
1 hours/day, 5 days/ effects; 1tver and U.S. EPA, 1984/
week for 120 days kidney effecls Monsanto, 1367a;
(53 mg/kg/day); U.S. EPA, 1984
27.3 mg/kg/day by
capsule for 90 days
chronic {RfD) 75 ppm {345 mg/m3) rat dog 1iver and kidney - 0.02 (5E-3) 3E-2h 10,000 1000 Dilley, 1977;
7 hours/day, 5 days/ effects; liver and U.S. EPA, 1984/
week for 120 days kidney effects Monsanto, 1967a;
{53 mg/kg/day); U.S. EPA, 1984
27.3 mg/kg/day by
capsule for 90 days
p-Chlorobenzoic acid NA; 0.2% in diet for NA rat NA; none observed ND 2E¢0 NA 100 U.S. EPA, 1987/
subchronic {RfDg) S mwonths {173.3 Kleckebusch
mg/kg/day) et al., 1960;
U.S. £EPA, 14987
chronic (RFD) NA; 0.2% in diet for NA rat NA; none observed ND 2E-1 NA 1000 U.S. EPA, 1981/
S months (173.) Kieckebusch
mg/kg/day) et al., 1960;
U.S. EPA, 1987
4-Chlorobenzotri-
Fluor 1de
subchronic (RFDg) NA; 15 mg/kg/day by NA rat NA; renal tubular ND 2E-1 NA 100 U.S. EPA, 1988/
gavage daily for 90 degeneratlon Hooker Chemical
days Co., 1981;
U.S. EPA, 1988
chronic (RFD) NA; 15 mg/kg/day by NA rat NA; renal tubular ND 2t-2 NA 1000 U.S. £PA, 1988/

gavage daily for 90
days

degeneration

005%h

-12-

Hooker Chemical
Co., 1981;
U.S. EPA, 1988
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HEALTH EFFECTS ASSESSMENIS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC 10XICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1989
—.——_.Reference Dose ____ __
Exposure Species Effecl of Concern Uncertainty Factor
Compound Inhalation; Oral Inhalation Oral Inhalation; Orat Inhalation Oral nhalation Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
p-Chloro-m-cresol
subchronic (RfDg) NA; 200 mg/kg/day for NA rat NA; decrease in ND 2E+0 NA 100
28 days welght gain
chronic (RFD) NA; NA NA NA NA; NA ND ND NA NA
Chloroform
subchronic (RfDg) NA; 15 mg/kg, b days/ NA dog NA; Viver lesions ND 1£-2 NA 1000
week for 7.5 years
(12.9 mg/kg/day)
chronic (RfD) NA; 15 mg/kg, b days/ NA dog NA; liver leslons ND 1€-22 NA 1000
week for 7.5 years {Cancer: see
(12.9 mg/kq/day) Table B)
2-Chloropropane
subchronic (RfDg) 250 ppm (803 mg/m3). rat NA Hver effects; NA JE+0 (9E-1) ND 100 NA
6 hours/day, 5 days/
weeks for 4 weeks
(91.4 mg/kg/day); NA
chronic {(RFD) 250 ppm (803 mglm3). rat NA liver effects; NA 36-1 (9€-2) ND 1000 NA
6 hours/day, 5 days/
weeks for 4 weeks
{91.4 mg/kg/day); NA
Copper
subchronic (RfDg) NA; 5.3 mg, single NA human  NA; local GI ND 1.3 mg/ak NA NA
dose frritation
chronic (RfD) NA; NA NA human NA; local GI ND 1.3 mg/ak NA NA
brritatton!

0059h

-13-

U.S. EPA, 1988/
Madsen et al.,
1986; U.S. EPA,
1988

U.S. EPA, 1988/
U.S. EPA, 1988

U.S. EPA, 1988/
Heywood et al.,
1979; U.S. EPA,
1985

U.S. EPA, 1988/
Heywood et al.,
1979; U.S. EPA,
1985

Gage, 1970;
Uu.S. EPA, 1981/
U.S. EPA, 1981

Gage, 1970;
U.S. EPA, 198Y/
U.S. EPA, 1987

£PA, 1984/
EPA, 1987

fPA, 1984/
U.S. EPA, 1987

[ —
w wnnv
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OVHER THAN CARCINOGENICITY)
Update: March, 1969

—— - — —— o ——— — —— ——

Reference Dose

Exposure Specles Effect of Concern -—_- Uncertalnty Factor Reference
Compound Inhalation; Oral Inhatation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalatton/0ral

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

Cresols
n-Cresol
subchronic (RfDg) NA; 50 mg/kg/day NA rat NA; reduced body ND SE-1 NA 100 U.S. EPA, 1984/
for 90 days welght gain, neuro- Microblological
toxicity Associates,
1986; Toxicity
Research Labora-
tortes, 1987;
U.S. EPA, 1987
chronic (RfD) NA; 50 mg/kg/day NA rat NA; reduced body ND 5¢-23 NA 1000 U.S. EPA, 1984/
for 90 days weight gain, neuro- Microbliological
toxicity Assoclates,
1986; Toxicity
Research Labora-
tortes, 1981;
U.S. EPA, 1987
o-Cresol
subchronic {REDg) NA; 50 mg/kg/day NA rat NA; reduced body ND SE-) NA 100 U.S. EPA, 1984/
for 90 days welghl gain, neuro- Microblological
toxicity Assoclates,
1986; Toxicity
Research Labora-
torfes, 1987;
U.S. EPA, 1987
chronic (RfD) NA; 50 mg/kg/day NA rat NA; reduced body ND SE-23 NA 1000 U.S. EPA, 1984/
for 90 days welght gain, neuro- Microbliological
toxicity Assoclates,
1986; Toxictity
Research Labora-
tortes, 1987;
U.S. EPA, 1987
p-Cresol
subchronic (RFfDg) NA; 50 mg/kg/day NA rat NA; reduced body ND SE-1 NA 100 U.S. EPA, 1984/
for 90 days welight gain, neuro- Microblological
toxicity Assoclates,
1986; Toxicity
Research

t aboratortes,
1987; U.S. EPA,
1987
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: #March, 1989

Reference Dose

Exposure_ _Species Eftect of Concern Uncertainty Factor _ _ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral 1nhalatian/Oral
(mg/m3 {mg/kg/day)) (mg/kg/day)
p-Cresol
chronic (RfD} NA; 50 mg/kg/day NA rat NA; reduced body ND S€-24 NA 1000 U.S. EPA, 1984/
for 90 days welight gain, neuro- Microbiologtcal
toxicity Assoclales,
1986; Toxicity
Research
Laboratories,
1987; U.S. EPA,
1987
Cumene
subchronic {RfOg) 3.7 ppm {18 mg/m3) guinea pig rat hematological; remal 1E-1 {3E-2)@ -1 300 300 Jenkins et al.,
continuously for 90 1970; U.S. EPA,
days (8.6 mg/kg/day); 1987b/MWolfe,
110 mg/kg/day Ffor 1966; U.S. EPA,
194 days 1987b
chronic (RfD) 3.7 ppw (18 mg/m3) guinea plg rat hematologic; renal 16-2 [3E-3]W 4£-23 3000 3000 Jenkins et al.,
continuously for 90 1970; U.S. EPA,/
days (8.6 mg/kg); 1987b/Wo 1
110 mg/kg for 194 days el al., 1956;
u.S. EPA, 1987
Cyanide
subchronic (RfDg) NA; 10.6 mg/CN/kg/day NA rat NA; welght loss, L[] 2E-2 NA 500 U.S. EPA, 1984/
) for 104 weeks from thyrotd effects and Howard and
diet treated with HCN myelin degeneration Hanzal, 1955;
U.S. EPA, 1984,
1985
chronic (RFD) NA; 10.8 mg Cl/kg/day NA rat NA; welght loss, ND 26-29 NA 500 u.S. EPA, 1904/
for 104 weeks from thyroid effects and Howard and
diet treated with HCN myelin degeneration! Hanzal, 1955;
U.S. EPA, 1904,
1985
Cyanohydr ins
Acetone cyanohydrin
subchronic (RfOg) 10.1 ppm (35.2 mg/m3}) ral rat CNS signs; body -1 (4E-2) 7€-20 100 500 Blank and Thake,

6 hours/day, 5 days/week
for 14 weeks {4.0 mg/kg/

day); 10.6 mg CN/kg/day
for 104 weeks from diet
treated with HCN

weight, thyrold and
CNS effects

0059h

1964/ U S. EPA,
1988/Howard and
Hanzal, 1955;
U.S. EPA,
1985a,b, 1988
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC 10XICETY (OTHER THAN CARCINOGENICIVY)

Update: March, 1989

Exposure

_Reference Dose

Effect of Concern

Compound Inhalation; Oral

Inhalation Oral

Inhalattion Oral

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

Acetone cyanohydrin
chronic (RFD) 10.1 ppm (35.2 mg/m3)

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

Ethylene cyanohydrin
subchronic (RfDg) NA; 30 mg/kg/day in
drinking water for

90 days

chronic (RFD) NA; 30 mg/kg/day in
drinking water for

90 days

Benzaldehyde cyanohydrin
formaldehyde cyanohydrin
Lactonitrile

Cyclohexylamine
subchronic (RfDg) NA; 600 ppm cyclohexy-

lamine-HCY1 in diet

for 90 days (30 mg/kg/

day) cyclohexylamine)

chronic NA; 600 ppm cyclohexy-
lamine-HC1 1n diet for
2 years {18 mg/kg/day)
cyclohexylamine
Cyclopentadiene

250 ppm {676 mg/m3)
for 135, 7-hour expo-
sures tn 194 days
(87.3 mg/kg/day); NA

subchronic (RfDg)

chronic (RFD) NA; NA

rat

NA

NA

rat

NA

Oral

Uncertainty Factor

Inhalation

___Reference
Inhalation/0ral

rat CNS signs; body 1E-1 (4E-2) 7€-20
weight, thyroild and
CNS effects

rat NA; decreased heart ND 3E-1
and brain welghts

rat NA; decreased heart ND 3-1
and brain weights

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

rat NA; reduced body NA 3-1
weight

rat NA; testicular NA 26-19
effects

NA iver and kidney 3640 (9E-1) ND
lesions; NA

NA NA; NA ND ND

NA

NA

100

NA

500

NA

0U59n

.

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

U.S. EPA, 1988/
Sauerhoff

et al., 1976;
U.S. EPA, 1988

U.S. EPA, 1986/
Sauerhoff

et al., 1976;
U.S. EPA, 1988

U.S. EPA, 1988
U.S. EPA, 1988

U.S. EPA, 1988

U.S. EPA, 19874/
Gaunt et al.,
1974; U.S. EPA,
1987a

U.S. EPA, 19874/
Gaunt et al.,
1976; U.S. EPA,
1967a,b

Dow, 1987;
U.S. EPA, 198YV/
U.S. EPA, 1987

Uu.S. EPA, 1987/
U.S. EPA, 1987

70472670



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

Update: March, 1989

Reference Dose

Exposure Species Effect of Concern Uncertainly factor
Compound Inhalation; Oral Inhalation Oral Inhalatien; Oral Inhatation Oral Inhala Oral
(mg/m3 (mg/kg/day)} (mg/kg/day)
1141
subchronic (RfDg) NA; 1 ppm in diet for NA rat NA; liver leslons ND SE-4 NA 100
21 weeks (0.05 mg/kg/day)
chronic (RfD) NA; 1 ppm in diel for NA rat HA; Viver leslions ND 5£-43 NA 100
21 weeks (0.05 mg/kg/day) (Cancer: see Table B)
Dibenzofuran DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMEN)
Dichlorobenzenes
1,2-Dichlorobenzene
subchronic {RfDg) 290 mg/m3 7 hours/day, rat rat decreased body 2E+0 ({4E-)) 9 -1 100 100
5 days/week for up to 7 welght galn; liver
months (44 mg/kg/day); effects
125 mg/kg/day, 5 days/
week for 1] weeks
{69 mg/kg/day)
chronic (RfD) 290 mg/m:I 1 hours/day, rat rat decreased body 26-1 (4€-2) 9¢-2) 1000 1000
5 days/week for up to 7 weight gain;
months (44 mg/kg/day); Viver effecls
125 ag/kg/day, 5 days/
week for 13 weeks
{89 mg/kg/day)
1,3-Dichlorobenzene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT
1,4-Dichlorobenzene
subchronic (RfDg) 15 ppm (454.6 mg/m3| rat NA Viver and kidney -1 (NA) ND 100 NA
5 hours/day, 5 days/week kidney effects; NA
far 76 weeks; NA
chronic (RFD) 715 ppm (454.6 mg/m3) rat NA 1iver and kidney TE-1 INA)J ND 100 NA

Dichlorobutenes

5 hours/day, 5 days/week
for 76 weeks; NA

kidney effects;
(Cancer: see Table B)

OATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT (SEE VABLE B)

0053

-171-

_ _Reference
Inhalation/0ral

U.S. EPA, 1984/
Laug et al.,
1950; U.S. EPA,
1985

U.S. EPA, 1984/
Laug et al.,
1950; U.S. EPA,
1965, 1988

Hollingsworth
et a)., 1958;
U.S. EPA, 1981/
NTP, 1985;

U.S. EPA, 1907

Holllngsworth
et al., 1958;
u.S. EPA, 1987/
NTP, 1985;

U.S. EPA, 1987

U.S. EPA, 1987

Riley et al.,
1980; U.S. EPA,
1988/U.S. EPA,
1987

Riley et al.,
19680; U.S. EPA,
1986/U.5. EPA,
1987

U.S. EPA, 1987
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC YOXICITY (OTHER THAN CARCINOGENICITY)
Update: March, 1989

Reference Dose

Exposure Specles Effect of Concern T Uncertainty Factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Ora)l Inhalation Oral Inhalation Oral Inhalation/0ral

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

1,1-Dichloroethane

subchronic (RfDg) 500 ppm (2025 mg/ms) cat rat kidney damage; none SE+0 (1€+0) 1E+0 100 100 Hofmann et al.,
6 hours/day, 5 days/week 1971; U.S. EPA,
for 13 weeks (138 mg/kg/ 1984/Hofmann
day): 500 ppm {2025 et al., 19N;
mg/md) 6 hours/day, U.S. EPA, 1983b,
5 days/week for 13 weeks 1984
{115 mg/kg/day)

chronic (Rfbg) 500 ppm (2025 mg/m3l cat rat kidney damage; none SE-1 {1£-1) 1E-1 1000 1000 Hofmann et al.,
6 hours/day, 5 days/week (Cancer: see Table B 1971; U.S. EPA,
for 13 weeks {138 mg/kg/ 1984/Hofmann
day): 500 ppm (2025 et al., 19N;
mg/md) 6 hours/day, U.S. EPA, 1983b,
5 days/week for 1] weeks 1984

{ mg/kg/day)

1,1-Dichloroethylene

subchronic (RFDg) NA; 50 ppm in drinking NA rat NA; Tiver leslons ND 9 -3 NA 1000 U.S. EPA, 1984/
water for 2 years Quast et al.,
{9 mg/kg/day) 1983; U.S. EPA,
1985
chronic {(RFD) NA; S0 ppm ¥n drinking NA rat NA; ltiver lesions ND 9£-32 NA 1000 U.S. EPA, 1984/
water for 2 years (Cancer: see Table 8) Quast et al.,
(9 mg/kg/day) 1983; U.S. EPA,
1965
1,2-c-Dichloroethylene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1904
1,2-t-Dichloroethylene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Dicyclopentadiene
subchronic (RfDg) 1 ppm (5.4 mg/m3). rat rat Viver dysfunclion; 2€-3 (6E-4) ¥E-) 1000 100 Dodd et al.,
6 hours/day, 5 days/ none 19682; U.S. EPA,
week for 90 days (0.61 1962/L1tton
mg/kg/day); 690 ppm 1n Bionelics, 1960;
dlet for 3 generations U.S. EPA, 1987

(32 mg/kg/day for males)
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOKICIIY {DIHER THAN CARCINOGENICITY)

Update:

March, 1989

Reference Dose

Ixposure Species Effect of Concern
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Dicyclopentadiene
chronic (RfD) 1 ppm (5.4 mg/m3j. rat rat liver dysfunction; 2E-4 (6E-5) 3t-2
6 hours/day, 5 days/ none
week for 90 days (0.61
mg/kg/day); 690 ppm in
dlet for 3 generations
(32 mg/kg/day for males)
0Yeldrin
subchronic (Rflg) NA; 0.1 ppm in diet for HA rat HA; Yiver leslons ND s5€-5
2 years (0.005 mg/kg/day)
chronic {RfD) NA; 0.1 ppm in diet for NA rat MA; Viver lesions ND Sg-54
2 years (0.005 mg/kg/day) (Cancer: see
Table 8}
Dimethylphenols
2,6-Dimethyphenol
subchronic (RfDg) NA; 0.6 mg/kg/day for NA rat NA; effects on ND 6f-3
8 months blood pressure,
welight gain and
histological appear-
ance of several organs
chronic (RFD) NA; 0.6 mg/kg/day for NA rat NA; effects on ND 6E-42
8 months blood pressure,
weight gain and
histological appear-
ance of several organs
3,4-Dimethylphenol
subchronic (RfDg) NA; 1.4 mg/kg/day NA rat NA; reduced growth, ND 1E-2

for 8 months

Iinternal lesions

0059h

-19.

Uncertainty faclo
Inhalation Ora
10,000 1000
KA 100
NA 100
NA 100
NA 1000
NA 100

L
1

... Reference
Inhalation/Oral

Dodd et al.,
1982;U.S. EPA,
1967/L4tton
Blonetics, 1960;
U.S. EPA, 1987

U.S. €PA, 1987/
Walker et al.,
1969; U.S. EPA,
19870

U.S. EPA, 1983/
Walker et al.,
1969; U.S. EPA,
1987b

U.S. EPA, 198/
Veldre and
Janes, 1979;
U.S. EPA, 1966,
1987

U.S. EPA, 1981/
Veldre and
Janes, 1979;
U.S. EPA, 1986,
1987

U.S. EPA, 1981/
Veldre and
Janes, 1979;
U.S. EPA, 1987,
1966
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER 1HAN CARCINOGENICITY)

Update: March, 1989

Compound

Exposure
Inhalation; Oral

Species

Effect of Concern

P
Inhalation Oral

Inhalation; Oral

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

Oral
(mg/kg/day)

3,4-Dimethylphencl
chronic (RfD)

Endosulfan
subchrenic (RfDg)

chronic (RFD)

Endrin
subchronic (Rfdg)

chronic [RfD)

Ethylbenzene
subchronic {RFDg)

chronic {(RFD)

NA; 1.4 mg/kg/day
for 8 months

NA; 3 ppm 1n dlet in
2-generation reproduc-
tive study

{0.15 mg/kgsday)

NA; 3 ppm tn diet In
2-generation reproduc-
tive study

{0.15 mg/kg/day)

NA; | ppm in diet for
18 months
{0.045 mg/kg/day)

NA; ) ppm n diet for
>2 years
(0.025 mg/kg/day)

NA; 136 mg/kg 5
days/week for 182
days (97.1 mg/kg/day)

NA; 136 mg/kg 5
days/week for 182
days (97.) mg/kg/day)

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

NA; reduced growth,
internal lesions

NA; mild kidney
leslions

NA; mild kidney
lesions

NA; Increased
relative organ
welghts

NA; convulsions

and Vlver lesions

NA; hepatotoxicily
and nephrotoxicily

NA;: hepatotoxicity
and nephrotoxicity!

0059h
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2E-4

5¢-52

SE-4

3E-43

1E+0

-1

Uncer tainty Factor

. ..Reference

Inhalation Oral

Inhalation/0ral

NA 1000

NA 1000

NA looo

NA 100

NA 100

NA 100

NA 1000

U.S. EPA, 1983/
Veldre and
Janes, 1979;
U.S. EPA, 1987,
1988

U.S. EPA, 1987a/
Hunt\agton
Research Center,
1984; U.S. EPA,
1987a

U.S. £EPA, 198%a/
Hunt ington
Research Center,
1984; U.S. EPA,
1987b

U.S. EPA, 1987/
Treon et ad.,
1965; U.S. EPA,
1985a, 1987

U.S. EPA, 198Y/
CBI; U.S. EPA,
1985a, 1987,
1988

U.S. EPA, 1984/
Wolf et al.,
1956; U.S. EPA,
1984, 1985

U.S. EPA, 1984/
Wolf et al.,
1956; U.S. EPA,
1984, 1985
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC 1OKICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1989
Reference Dose _ _ ____
Exposure _Specles Effect of Caoncern Uncertainty factor __ Reference _
Compound Inhalation; Oral Inhalation Oral Inhalatlon; Oral Inhalatlon Oral Inhalation Oral Inhalation/Oral

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

{mg/kg/day)

Ethyl Chloride

Ethylenediamine
subchronic (RfDg)

chronic (RFD)

Ethylene glycol
subchronit {RfDg)

chronic (RFD)

Ethyl etlher

subchronic (RfDg)

chronic (RFD)

59 ppm (145 mg/m3)

1 hours/day, 5 days/week
for 30 days (25.8 mg/kg/
day); 3-month dletary
study with ethylene-
diamine dihydrochloride
{22.6 mg ethylene-
diamine/kg/day

NA; 3-month dletary
study with ethylene-
diamine dihydrochlor dde
(22.6 mg ethylene-
dlamine/kg/day

NA; 200 mg/kg/day n

developmental toxicity

NA; 200 mg/kg/day in
2-year dietary study

NA; 500 mg/kg/day for
90 days

NA; 500 mg/kg/day for
90 days

rat

NA

NA

NA

NA

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

rat death, kidney 1H+0 (3E-1)
and Viver

lesions; liver

and hematologic

changes

rat NA; Vlver and ND
hematologic
changes

rat NA; fetotoxicity ND

rat NA; mortality, ND
Tiver and kidney
effecls

rat NA; liver effects ND

rat NA; Mver effects ND

0059h
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2t-1

2E+0

2E+09

SE+0

5¢-1h

100

NA

NA

NA

KA

1000

100

100

1000

U.S. EPA, 1987

Pozzant and
Carpenter, 195%;
U.S. EPA, 1988/
Yang et al.,
1983; U.S. EPA,
1968

U.S. EPA, 19808/
Yang et al.,
1983; U.S. EPA,
1968

U.S. EPA, 1987a/
Maronpot

el al., 1983;
U.S. EPA,
1987a,b

u.S. EPA, 1987a/
DePass et al.,
1986a; U.S. EPA,
1987a.b

U.S. EPA, 1983/
Amer Ycan
Blogenics Corp.,
1986; U.S. EPA,
1987

U.S. EPA, 1981/
Amer can
Blogenics Corp.,
1986; U.S. EPA,
1987
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1989

Reference Dose _

Oral

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

Exposure Species Effect of Concern
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation
furan

subchronic (RfDg)

chronic (RFD)

Furfural

subchronic (Rflg)

chronic (RfD)

Glycol ethers
2-Ethoxyethanol

subchronic (RfDg)

chronic (RfD)

NA; 2 mg/kg, 5 days/week
for 13 weeks (1.4
mg/kg/day)

NA; 2 mg/kg, 5 days/week
for 13 weeks (1.4
mg/kg/day)

20 ppm (17 mg/ma). 6
hours/day, 5 days/week
for 13 weeks (13 mg/kg);
11 mg/kg, 5 days/week
for 13 weeks (7.9 mg/
kg/day)

20 ppm (77 mg/m3), 6
hours/day, 5 days week
for 13 weeks (13 mg/kg);
11 mg/kg, 5 days/week
for 13 weeks (7.9 mg/kg/
day)

10 ppm (37 mg/m3)

6 hours/day on days 6-15
of gestation (6.8 mg/kg/
day); S0 pa (46.6 mg/kg/
day) on days 1-21 of
gestation

100 ppm (369 mg/m3)
6 hours/day, 5 days/
week for 13 weeks
(49.9 mg/kg/day)

500 mg/kg 5 days/week
for 103 weeks (357
mg/kg/day)

NA

NA

hamster

hamster

rat

rat

rat

rat

rat

rat

NA; hepatic leslons

NA; hepatic lestions

olfactory degenera-
tion; hepatoloxicity

olfactory degenera-
tion; hepatotoxicity

fetotoxicity;
fetotoxicity

altered hemotology;
reduced body weight

SE-1 [1E-1)

5€-2 [1E-2)

2E-1 (7E-2)

26-1 (5E-2)

0059h

-22-

-2

1g-33

3-2

3e-33

AE-)

NA

NA

1000

300

3000

.. Reference _
Inhalation/0ral

U.S. EPA, 1981/
SRI, 1982b;
U.S. EPA, 1987

U.S. EPA, 198Y/
SRI, 1982b;
U.S. EPA, 1986,
1987 -

Feron et al.,

1979; U.S. EPA,
1988/SR1, 198);
U.S. EPA, 1987

feron et al.,

1979; U.S. EPA,
1968/SR1, 1901;
U.S. EPA, 1987

Doe, 1984a;
U.S. EPA, 1904/
Stenger et al.,
1971; U.S. EPA,
1964

Barbee et al.,
1964; U.S. EPA,
1964/MeInick,
1984; U.S. EPA,
1985
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HEALTH EFFECTS ASSESSMENTS SUMMARY 1ABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICIVY)

Update: March, 1989

Exposure

Specles

Reference Dose

Uncertalinty Faclor

Effect of Concern

Compound Inhalatton; Oral Inhalation Oral Inhalatlon; Oral Inhalatlon oOrai Inhalation Oral
[mg/m3 (mg/kg/day)) {(mg/kg/day)
2-Methoxyethanol
subchronic (RfDg) 10 ppm (31 mg/m3) rabbit rabbit fetotoxicity and 1€-1 (3E-2)0 -2 100 100
6 hours/day, 5 days/ testicular effects;
week for 1) weeks fetotoxicity and
(2.9 mg/kg/day); 10 testicular effects
ppm (31 mg/m3) 6
hours/day, 5 days/week
for 13 weeks (1.47
mg/kg/day)
chronic {RFD) 10 ppm (N mg/m3) rabbit rabbit fetotoxicity and V-2 {IE-3)0 1€-3b.9 1000 1000
6 hours/day, 5 days/ testlicular effects;
week for 13 weeks fetotoxicity and
(2.9 wg/kg/day); 10 testicular effects
ppm (31 mg/m3) 6
hours/day, 5 days/week
for 13 weeks (1.47
mg/kg/day)
Dlethylene glycol
monoethyl ether
subchronic (RfDg) NA; diet provided 500 NA rat NA; \mpaired renal ND 5E+0 NA 100
mg/kg/day for 90 days function, Vncreased
testes welght
chronic (RfD) NA; 0.2% in drinking NA rat NA; kidney histo- ND 26+:0 NA 100
water (200 mg/kg/day) pathology
for 2 years
Ethylene glycol
moncbuty) ether
subchrontc (RFDg) 25 ppm (121 mg/m3) rat NA altered hematology; 6E-1 {2E-1) ND 100 NA
6 hours/day, 5 days/ NA
week for 13 weeks
(16 mg/kg/day); NA
chronic (RFfD) 25 ppm (121 mg/m3) rat NA altered hematology; 6E-2 (2E-2) ND 1000 NA

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

NA

0059h
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Reference

Inhalation/0ral

Miller et al.,
1982; U.S. EPA,
1986/M4 1 Yer

et al., 1982;
U.S. EPA, 1986

Miller et al.,
1982; U.S. EPA,
1986/M4 1 ler

et al., 1982;
U.S. EPA, 1986

U.S. EPA, 1384/
Hall el al.,
1966; U.S. EPA,
19684

U.S. EPA, 1984/
Smyth el al.,
1964; U.S. EPA,
1984

Dodd et al.,
1983/U.S. €PA,
1964

Dodd el al.,
1983/4.S. £PA,
1984
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: March, 1989

Reference Dose

Exposure Species Effect of Concern Uncertainty Factor _ _Reference
Compound Inhalation; Oral Inhalation Oral  Inhalation; Oral Inhalation Oral Inhalation ~ Oral Inhalation/Oral

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

Propylene glycol
monomethyl ether

subchronic RfDg) 1000 ppm (3685 mg/m3) rat rat 1iver histo- 2E+) (SE+0) 1€+0 100 100 Hiller et al.,
6 hours/day, 5 days/ pathology; Viver 1964; 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 mg/ma) rat rat 1iver histo- 2E+0 (5E-)) 1€-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;
5 days/week for 35 days U.S. EPA, 1984

(676 mg/kg/day) by gavage

Propylene glycol
monoethyl ether .
subchronic (RfDg) NA; 30-day drinking NA rat NA; reduced welight ND 1€+¢0 NA 100 U.S. EPA, 1984/
water (680 mg/kg/day) gain Smyth and
Carpenter, 1948;
U.S. EPA, 1964

chronic (RfD) NA; 30-day drinking NA rat NA; reduced weight ND 1E-1 NA 1000 U.S. EPA, 1984/

wvater (680 mg/kg/day) gain Smyth and
Carpenter, 1948;

U.S. EPA, 1984

Haloethers
2,4,4'Trichloro-
2' -hydroxydiphenylether
subchrontc (RfDg) NA; 500 mg/kg, 6 days/ NA rat ND; ND ND 40 NA 100 U.S. EPA, 1981/
/week for 4 weeks (429 Lyman and
mg/kg/day) furta, 1969;
U.S. EPA, 1987
chronic (RFfD) NA; NA NA NA ND; ND ND ND NA NA U.S. EPA, 1987/

U.S. EPA, 1987

Other haloethers: see Table B
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC 10XICIVY (OTHER THAN CARCINOGENICITY)

Update: March, 1989

Compound

Exposure

Specles

Effect of Concern

Inhalation; Oral

Inhalation Oral

Inhalation; Oral

Reference Dose _

Uncertainty Factor

Ora

Inhalation

Halogenated (fully) methanes

Dichlorodif luoromethane

(F-12)
subchronic {RfDg)

chronic (RfD)

Trichlorof luoromethane
{F-11)
subchronic {RfDg)

chronic (RfD)

Heptachlor
subchronic (RfDg)

chronic (RfD)

4136 mg/m3, 8 hours/
day, 5 days/week for
6 weeks (482.3 mg/kg/
day); 90 mg/kg/day
for 90 days

4136 mg/m3, 8 hours/
day, 5 days/week for
6 weeks (482.3 mg/kg/
day); 15 mg/kg/day
for 2 years

5600 mg/m3 contin-
uously for 90 days
(1940 mg/kg/day);
1000 mg/kg/day, S
days/week for 6 weeks
(714.3 mg/kg/day)

5600 mg/m3 contin-
uously for 90 days
{1940 mg/kg/day);

488 mg/kg/day, 5
days/week for 66 weeks
(348.6 mg/kg/day)

NA; 3 ppm n dlet for

2 years (0.15 mg/kg/day)

NA; 3 ppm in diet for

2 years (0.15 mg/kg/day)

guinea
pig

guinea
P9

rat

rat

rat

rat

rat

lung and 1iver
lesions; none

lung and liver
leslons; depressed
body weight gain

elevated BUN, lung
Jeslons; mortality

elevated BUN, lung
lesions; mortality

NA; increased liver
welght

Inhalation Oral
[mg/m3 {mg/kg/day)) (mg/kg/day)
26+0 (5E-1) 9E-1
2E-1 (5E-2) 2€-12
TE+0 (26+0) 7€-1
7E-1 (26-1) 3E-13
ND SE-4
ND 5E-43

NA; increased liver
welight (Cancer: see
Table B)

0059
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1000

NA

NA

Reference
1 Inhalation/Orat

100

300

300

Prendergast

et al., 1967;
U.S. EPA, 1987/
Clayton, 1967;
U.S. EPA, 1987

Prendergast

et al., 1967;
U.S. EPA, 1987/
Sherman, 1974;
U.S. EPA, 1982,
1985, 1981

Jenkins et al.,
1970; U.S. EPA,
1961/NC1, 1978;
U.S. EPA, 1987

Jenkins et al.,
1970; U.S. EPA,
1987/NCI, 1978;
U.S. EPA, 1985,
1987

U.S. EPA, 19874/
Velsicol
Chemical,

U.S. EPA,

1955;
1987b
U.S EPA, 1987a/
Velsicol
Chemical,
US. EPA,

1955;
1987b
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OIHER THAN CARCINOGENICITY)
Update: March, 1989

Reference Dose

Exposure Species Effect of Concern Uncertalnty Factor _ Reference
Compound Inhalation; Oral Inhalation 0Oral Inhalation; Ora) Inhalation Oral Inhalatlon  Oral Inhalation/0ral
[mg/md (mg/kg/day)]) (mg/kg/day)
Hexachlorobenzene
subchronic (RfDg) NA; 1.6 ppm in diet for NA rat NA; liver and hema-  ND 8E-4 NA W0  U.S. EPA, 1984/
130 weeks {0.08 mg/kg/ tologic effects Arnold el al.,
day) 1985; U.S. EPA,
1968
chronic (RfD) NA; 1.6 ppm in dlet for NA rat NA; liver and hema- ND 8E-4d NA 100 U.S. EPA, 1984/
130 weeks (0.08 mg/kg/ tologic effects Arnold et al.,
day) (Cancer: see Table B) 1985; U.S. EPA,
1988
Hexachlorobutadiene
subchronic (RFfDg) NA; 2 year dletary NA rat NA; kidney toxicity ND 2E-3 NA 100 U.5. EPA, 1904/
study (0.2 mg/kg/day) Kociba et al.,
1977; U.S. EPA,
1985
chronic (RfD) NA; 2 year dietary NA rat NA; kidney toxicity ND 2e-3a NA 100 U.S. EPA, 1984/
study (0.2 mg/kg/day) {Cancer: see Kociba et al.,
Table 8) 1977; U.S. EPA,
1985
Hexachloroethane
subchronic {RFfDg) NA; 16 week dietary NA rat NA; kidney degenera- ND 1E-2 NA 100 U.S. EPA, 1967a/
study (1 mg/kg/day) tion Gor zinsk!
et al)., 1985;
U.S. EPA, 1987D
chronic {RFD} NA; 16 week dietary NA rat NA; kidney degenera- ND 1£-34 NA 1000 U.S. EPA, 19814/
study () mg/kg/day) tion (Cancer: see Gorzinski
Table B) et a)., 1985;
U.S5. EPA, 1987
Hexavalent chromium
subchronic (RFDg) NA; 25 ppm Cr VI 1n NA rat cancer; not defined ND 2f-2 NA 100 U.S. EPA, 1984/
drinking waler for 1 MacKenzle
year (2.4 mg/kg/day) et al., 1958;
U.S. EPA, 1984
chronic (RFD) NA; 25 ppm Cr VI In NA rat cancer (see ND 5€-34 NA 500 U.S. EPA, 1984/
drinking water for 1 Table 8); not MacKenzle
year (2.4 mg/kg/day) defined et al., 1958;
U.S. EPA, 19064,
1986
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1989

Reference Dose

Exposure Species Effect of Concern Uncertainty Factor _ _Reference
Compound Inhalation; Oral Inhalation Oral  Inhalation; Oral Inhalation Oral Inhalation  Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
p-Hydroqutinone
subchronic (RfDg) NA; 300 mg/day for 3-5 NA human NA; hematological ND 4E-) NA 10 U.S. EPA, 1987/
months (4.29 mg/kg/day) effects Carlson and
Brewer, 1953;
U.S. EPA, 1987
chronic (RfD) NA; 300 mg/day for 3-5 NA human NA; hematological ND 4E-2 NA 100 U.S. EPA, 1987/
months (4.29 mg/kg/day) effects Carlson and
Brewer, 1953;
U.S. EPA, 1987
Iron DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Jsophorone
subchronic (RfDg) NA; 90-day oral NA dog NA; kidney leslons ND 1.5E+0 NA 100 U.S. EPA, 1981/
{capsules) study Rohm and Haas,
(150 mg/kg/day) 1972; NTP, 1986;
U.S. EPA, 1986
chronic (RfD) NA; 90-day ora) NA dog NA; kidney leslons ND 1.5€-19 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, 1986
Lead
subchronic (RfDg) NA; NA NA NA NA; NA NDP NDQ NA NA U.S. EPA, 1964,
1986/U.S. EPA,
1984, 1986
chronic (RFD) NA; NA NA NA CNS effects; NDP ND9 NA NA U.S. EPA, 1984,
CNS effects 1986/0U.S. EPA,
(Cancer: see 1984, 1986
Table B8)
Lindane
{gamma hexachlorocy-
¢lohexane)
subchronic (RfDg) NA; 4 ppm In diet for NA rat NA; Viver and NO 3t-3 NA 100 U.S. EPA, 1984/
12 weeks (0.33 mg/kg/ and kidney toxicity Zoecon Corp.,
day) 1963; U.S. EPA,
1986
chronic (RfD) NA; 4 ppm n diet for NA rat NA; Viver and ND 3E-49 NA 1000 U.S. EPA, 1984/

12 weeks (0.33 mg/kg
day)

kidney toxicity
{Cancer: see
Table B8)

loecon Corp.,
1983; U.S. EPA,
1986

297~
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: March, 1989

Reference Dose  _

Exposure Species Effect of Concern " Uncertainty Factor _ _Reference
Compound Inhalation; Oral Inhalation Oral - Inhalatton; Oral Inhalation Oral Inhalation Oral Inhalation/Oral

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

Manganese
subchrontc Rfdg) 0.3 mg/m3 occupationa) human rat CNS; reproductive 16-3({3t-4) S€-1 100 100 Saric et al.,
(2.1 mg/day); 1050 ppm 1977; U.S. EPA,
Mn from Mn304 from 1984/Laskey
day 1 of gestation et al)., 19682;
through 224 days of age U.S. EPA, 1984
(52.5 mg Mn/kg/day)
chronic (RfD) 0.3 mg/m3 occupational human rat CNS; CNS! 1E-3({3E-4) k-1 100 100 Saric et at.,
(2.1 mg/day); 1 mg 1977; U.S. EPA,
MnC12-4 H0/2 for 1984/Leung
>2 years (22 mg Mn/kg/ et al., 198);
day) in drinking water Lal et al.,
1982¢; U.S. EPA,
1984
Mercury, alkyl and
fnorganic
subchronic (RfDg) NA; 0.003 mg/kg/day NA human NA; CNS effects ND -4 NA. 10 U.S. EPA, 1984/
in humans assoclated U.S. EPA,1980b,
with Hg 1n blood at 19684
200 ng/mt
chronic (RfD) NA: 0.003 mg/kg/day NA human NA;: CNS effects ND 3E-43.7 NA 10 U.S. EPA, 1984/
in humans assoclated U.S. EPA, 1980b,
with Hg n blood at 1984, 1985
200 ng/m
Mercury, mercurial
subchronic (RfDg) NA; several oral and NA rat NA; kidney effects ND -4 NA 1000 U.S. EPA, 1984/
parenteral studies in Fitzhugh
the Brown Norway rat et al., 1950;
Oru et al.,

1978; Bernaudin
et al., 198);
Andres, 1984;
U.S. EPA, 1987,
1968
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1989

Compound

Exposure

Specles

Reference Dose

Inhalation; Oral

Inhalation Oral

Mercury, mercurial
chronic (RFD)

Methomy)
subchronic (RfDg)

chronic (RfDg)

Methylene chloride
(dichloromethane)
subchronic (RfDg)

chronic {(RfD)

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

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

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

200 ppm (694.8 mg/m3)

6 hours/day, 5 days/week

for 2 years; 24-month
drinking water study

[5.85 mg/kg/day (males)
6.47 mg/kg/day (females))

200 ppm (694.8 mg/m3)

6 hours/day, 5 days/week

for 2 years; 24-month
drinking water study

[5.85 mg/kg/day (males)
6.47 mg/kg/day (females))

NA

NA

NA

rat

rat

rat

rat

rat

Effect of Concern Uncertainty Factor
Inhalation; Oral Inhalation Oral Inhalation Ora
{mg/m3 (mg/kg/day)] (mg/kg/day)

NA; kidney effects!  ND 36-4) NA 1000
NA; kidney lesions ND -2 NA 100
NA; kidney lesions ND 3E-22 NA 100
NA; liver toxicity; 3 (NA) 6f-2 100 100
NA; Tiver toxicity; 3 (NA)J 6f -2 100 100

{Cancer: see
Table 8)

0059h
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U.S. EPA, 1984/
f1tzhugh

et al., 1950;
Dru et al.,
1978; Bernaudin
et al., 1981;
Andres, 1984;
U.S. EPA, 1987,
1988

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

U.S. EPA, 1988/
Kaplan and
Sherman, 1977;
U.S. EPA, 1968

Nitschke et al.,
1988; U.S. EPA,
1968/National
Coffee Assocla-
tion, 1982;

U.S. EPA, 1985

Nitschke et al.,
1988; U.S. EPA,
1988/Nat tonal
Coffee Assoclia-
tion, 1962;

U.S. EPA, 1985

04/26/89



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

Update: March, 198

Compound

Exposure

Species

Inhalation; Oral

Inhalation Oral

Reference Dose

Ef€ect of Concern
Inhalation; Oral

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

Oral
(mg/kq/day)

Uncertalnty Factor
Oral

Reference
Inhalation/0Oral

Nethyl ethyl ketone

subchronic (RFOg)

chronic (RfD)

Methyl isobutyl ketone

subchronic {RfDg)

chronic (RfD)

Methyl Styrene
{industrial mixture)

subchronic (RfDg)

235 ppm (693 mg/m3)

1 hours/day, 5 days/
week for 12 weeks (92
mgs/kg/day); 235 ppm
{693 mg/m*) 7 hours/
day, 5 days/week for

12 weeks (46 mg/kg/day)

235 ppm (693 mg/m3)

7 hours/day, 5 days/
week for 12 weeks (92
mg/kg/day); 235 ppm
(693 mg/m*) 7 hours/
day, 5 days/week for

12 weeks {46 mg/kg/day)

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

week for 90 days

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

for 13 weeks

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

week for 90 days

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

for 13 weeks

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

5 days/week for 103
weeks {5.6 mg/kg/day}

rat

rat

rat

rat

rat

rat

rat

rat

mouse

CNS; fetotoxicity

CNS; fetoloxicity

1iver and kidney
effecls; liver and
kidney effects

1iver and kidney
effects; liver and
kidney effects

nasal lesions;
nasal lestons

JE-0 (9£-1)S

3E-) (9E-2)5

6E-1 (2E-1)

8E-2 (2E-2)

4€-2 (1L-2)

0059h
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5e-1b

5¢-24.b

5¢-22

6£-3b

Inhalation
100 “ 100
1000 1000
100 100
1000 1000
1000 1000

LaBelle and
Brieger, 1955;
U.S. EPA, 1985/
LaBelle and
Brieger, 1955;
U.S. EPA, 1985

LaBelle and
Brieger, 1955;
U.S. EPA, 1985/
LaBelle and
8rleger, 1955;
U.S. EPA, 1985

Union Carbide
Corp., 1983b;
U.S. EPA, 1981/
Nicroblological
Associales,
1986; U.S. EPA,
1967

Unlon Carbide
Corp., 1983b;
U.S. EPA, 198Y/
Micrabiological
Assoclates,
1986; U.S. EPA,
1986, 1987

MRI, 1984a;
U.S. EPA, 198/
MRI, 1984a;
U.S. EPA, 1987
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICI1Y (OTHER THAN CARCINOGENICITY)

Update: March, 1989

Reference Dose

Exposure Specles Effect of Concern Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
{mg/m3 (mg/kg/day)) (mg/kg/day)
Methyl Styrene
{industrial mixture)
chronic 10 ppm (48.3 mg/m3) 6 mouse mouse nasal Jestons; 4E-2 (1E-2) 6£-3b 1000 1000 MRI, 1984a;
hours/day, 5 days/week nasal lesions U.S. EPA, 19087/
for 103 weeks (11.2 mg/ MRI, 1984a;
kg/day): 10 ppm (48.3 U.S. EPA, 1987
mg/m3) 6 hours/day,
5 days/week for 103
weeks (5.6 mg/kg/day)
Mirex
subchronic (RfDg) NA; 0.1 ppm in diet, NA prairie NA; decreased pup ND 2t-6 NA 10,000 U.S. EPA, 19874/
multigenerational study vole survival Shannon, 1976;
(0.015 mg/kg/day) U.S. EPA, 1987
chronic (RFD) NA; 0.1 ppm in dlet, NA prairie NA; decreased pup ND 2E-64 NA 10,000 U.S. EPA, 19873/
multigenerational study vole survival (Cancer: Shannon, 1976;
{0.015 mg/kg/day) see Table B) U.S. EPA, 1987
Monochlorobutanes
1-Chlorobutane
subchronic (RfD)g NA; 120 mg/kg, 5 days/ NA rat NA; CNS and ND 9E-1 NA 100 U.S. EPA, 1988/
week for 13 weeks by hematopoletic NTP, 1986,
gavage {86 mg/kg/day) effects U.S. EPA, 1988
chronic (RfD) NA; 60 mg/kg, 5 days/ NA rat NA; mortality, ND 4E-1 NA 100 U.S. EPA, 1988/
week for 103 weeks by CNS and hemato- : NTP, 1986;
gavage (43 mg/kg/day) logic effects U.S. EPA, 1988
2-Chlorobutane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1988/
u.s. EPA, 1988
t-Butylchloride DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1988/
U.S. EPA, 1988
Naphthalene
subchronic (RfDg) NA; 10-20 mg/day in NA rat NA; ocular and ND aE-at NA 100 U.S. EPA, 1988/

diet 6 days/week for
=100 days (41 mg/kg/
day)$

internal lesions

Schmahl, 1955;
U.S. EPA, 1988

0059h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC YOXICITY (OTHER THAN CARCINOGENICITY)
Update: March, 1989

Reference Dose

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

Uncertainty factor

. Reference
Inhalation/0ral

Exposure Effect of Concern
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation
Naphthalene

chronic (RFD)

Nickel
subchronic (RfDg)

chronic (RfD)

Nitriles, Selected
Nethacrylonitrile
subchronic (RFDg)

chronic (RfD)

Nicotinonitrile

Succinonitrile

NA; 10-20 mg/day in diet
6 days/week for =700
days (4) mg/kg/day)$

NA; 100 ppm N1 from
nickel sulfate in diet
for 2 years

(5 mg Ni/kg/day)

NA; 100 ppm NV from
nickel sulfate in
dlet for 2 years

{5 mg Ni/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/mﬁ) 1 hours/day
5 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/mﬁ) 1 hours/day
5 days/week for 90 days
(0.32 mg/kg/day)

rat

rat

rat

NA; ocular and
internal lestons

cancer; reduced
body and organ
welght

cancer (see Table
B); reduced body
and organ

increased SGOT and
SGPT, loss of hind-
11mb motor control,
brain lesions; in-
creased SGOT and
SGPT, loss of hind-
1imb motor control,
brain lesions

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

TE-3 (2€e-3)m

TE-4 (2E-4)7

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT

0059h
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U.S. EPA, 1988/
Schmahl, 1955;
U.S. EPA, 1986;
1968

U.S. EPA, 1984/
Ambrose

et al., 1976;
U.S. EPA, 1987

U.S. EPA, 1984/
Ambrose

et al., 1976;
U.S. EPA, 1987

Pozzant et al.,
1960; U.S. EPA,
1987b/Pozzant
et al., 1968;
U.S. EPA, 1987

Pozzani et al.,
1968; U.S. EPA,
1987b/Pozzant
et al., 1968;
U.S. EPA, 1987b

U.S. EPA, 1987
U.S. EPA, 19087

04/28/89



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

Updale: March,

1989

Reference Dose

Exposure _Species Effect of Concern Uncertainty factor _ _Reference
Conpound Inhalation; Oral Inhalatlion Oral Inhalation; Oral Inhalation Oratl Inhalalion Oral Inhalation/Oral
(mg/m3 (mg/kg/day}) (mg/kg/day)
Nitrobenzene
subchronic {RfDg) S ppm {25 mg/m3) mouse mouse hematological, 28-2 (6E-3) 5€-3b 1000 1000 ClIt, 1984;
6 hours/day, 5 days/ adrenal, renal and U.S. EPA, 1981/
week for 90 days hepalic lesions: CIIT, 1984;
(5.8 mglkg/day&; hematological, U.S. EPA, 1987
5 ppm {25 mg/m?) adrenal, renal and
6 hours/day, 5 days/ hepatic leslons;
week for 90 days
(4.64 mg/kg/day)
chronic (RFD) 5 ppm (25 mg/m3) mouse mouse  hematological, 26-3 (6E-4) se-48.b 10,000 10,000 CIIT, 1984;
6 hours/day, 5 days/ adrenal, renal and U.S. EPA, 198%/
week for 90 days hepatic lestons; CIIT, 1984;
(5.8 mg/kg/daya; hematological, U.S. EPA, 1985,
5 ppm (25 mg/m?) adrenal, renal and 1987
6 hours/day, 5 days/ hepatic lesions;
week for 90 days
{4.64 mg/kg/day)
Nitrofurans
nitrofurantoin
Subchronic [RfDg) NA; 300 ppm diel for NA mouse NA; testicular ND TE- NA 100 U.S. EPA, 198/
13 weeks, (69.7 mg/kg/ damage SRI, 1960;
day) U.S. EPA, 1987
chronic ‘RFD NA: 300 ppm diet for NA mouse NA; teslicular ND 1E-2 NA 1000 u.S. EPA, 198%/
13 weeks {69.7 mg/kg/ damage SRI, 1880;
day) U.S. EPA, 1987
Other nitrofurans: see Table B
Nitrophenols DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT u.S. EPA, 1987
Parathion
subchronic (RFDg) NA; CBI NA human  NA; chollneslerase ND 6E-3 NA 10 U.S. EPA, 198V
inhibition U.S. EPA, 1987
chronic (RFD) NA; CBI NA human NA; chollinesterase ND 6E-39 NA 10 U.S. EPA, 1981/
inhibition, cancerY U S. EPA, 19817
04/268/89
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1989

___Reference Dose .

Exposure Specles Effect of Concern Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral a Oral TInhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
Pentachlorophenol
subchronic (RFDg) NA; 3 mg/kg/day by NA rat NA; fetotoxicity ND -2 NA 100 U.S. EPA, 1984/
gavage 62 days before Schwetz et al.,
mating through gestation 1978; U.S. EPA,
1984
chronic (RfD) NA; 3 mg/kg/day by NA rat NA; liver and ND 3E-29 NA 100 U.S. EPA, 1984/
gavage for 22-24 months kidney palhology‘ Schwetz et al.,
1978; U.S. EPA,
1984, 1985
n-Pentane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Phenanthrene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMINT U.S. EPA, 1907
Phenol
subchronic {RfDg) NA; 60 mg/kg/day by NA rat NA; reduced ND 6E-1 NA 100 U.S. EPA, 1984/
gavage during organo- fetal body Research
genesis weight Trlangle
Institute, 1983;
U.S. EPA, 1988
chronic (RfD) NA; 60 mg/kg/day by NA rat NA; reduced ND 6E-1) NA 100 U.S. EPA, 1984/
gavage during organo- fetal body Research
genesis welight Triangle
Institute, 1983;
U.S. EPA, 19688
Phthalic acid eslers (selected)
Bis{2-ethylhexyl) phthalate
subchronic [RfDg) NA; 0.04X of dlet for NA guinea NA; Increased ND 2f-2 NA 1000 U.S. EPA, 1982/
1 year (19 mg/kg/day) pig relative liver Carpenter
welight et al., 1953;
U.S. EPA, 1986
chronic (RFD) NA; 0.04% of dietl for NA guinea NA; increased ND 2E-23 NA 1000 U.S. EPA, 1987/
1 year (19 mg/kg/day) plg relative 1iver Carpenter

welight (Cancer: see
(Table B)

005%h
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et al., 1953;
U.S. EPA, 1986
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC 10XICITY {OTHER THAN CARCINOGENICITY)
March, 1989

Update:

Reference Dose

Exposure Effect of Concern Uncertainty Factor __ Reference _
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)]) (mg/kg/day)
Buty] benzyl phthalate
subchronic (RfDg) NA; 0.28X of diet NA rat NA; effects on ND 26+0 NA 100 U.S. EPA, 1987/
for 26 weeks (159 body welght gatn, NTP, 1985;
mg/kg/day) testes, liver, U.S. EPA, 1987
kidney
chronic (RfD) NA; 0.28% of diet NA rat NA; effects on ND 2f-1 NA 1000 U.S. EPA, 1981/
for 26 weeks (159 body weight gain, NIP, 1985;
mg/kg/day) testes, liver, U.S. EPA, 1986,
kidneyY 1987
Diethy) phthalate
subchronic (RfDg) NA; 1% in dlet for NA rat NA; reduced ND B8E+0 NA 100 U.S. EPA, 1987a/
16 weeks terminal body Brown et al.,
(750 mg/kg/day) welght 1978; U.S. EPA,
1987a
chronic (RfD) NA; 1% in diet for NA rat NA; reduced ND 8E-12 NA 1000 U.S. EPA, 1987a/
16 weeks terminal bady Brown et al.,
(750 mg/kg/day) weight! 1978; U.S. EPA,
1987a,b
Di-n-butyl phthalate
subchronic (RfDg) NA; 0.25% of diet NA rat NA; mortality ND 1E+0 NA 100 U.S. EPA, 1987/
for 52 weeks Smith, 1953;
(125 mg/kg/day) U.S. EPA, 1987
chronic (RfD) NA; 0.25X% of diet NA rat NA; mortality! ND 1€-19 NA 1000 U.S. EPA, 1987/
for 52 weeks Smith, 1953;
(125 mg/kg/day) U.S. EPA, 1986
1987
Dimethyl phthalate DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENTY.! U.S. EPA, 1987
Di-n-octyl phthalate DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
n-Propy) alcohol DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Propylene glycol
subchronic (RfDg) 170-350 mg/m3 (mean: rat rat none observed; renal 6E+0 (2£+0) ik 100 100 Robertson, 1947;

260 mg/ma) contin-
uously for 18 months
(166 mg/kg/day); 6% in
diet for 20 weeks

{3 g/kg/day)

leslons

U.S. EPA, 1981/
Guerrant et al.,
1947; U.S. EPA,
19817

-35-
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1989

Reference Dose

Exposure Species Effect of Concern Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral  Inhalation; Oral Inhalation Oral Inhalatfon  Oral Inhalation/Oral
[mg/m3 (mg/kg/day)] (mg/kg/day)
Propylene glycol
chronic (RfD) 170-350 mg/m3 (mean: rat dog none observed; de- 6E+0 (2£+0) P{3] 100 100 Robertson, 1947;
260 mg/m3) contin- crease \n RBC, U.S. EPA, 1987/
uously for 18 months hematocrit, hemo- Gaunt et al.,
(166 mg/kg/day); 50,000 globin 1n dogs 1972; U.S. EPA,
ppm in diet for 2 years 1967
(2.1 g/kg/day)
Pyrene DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1984
Selenlum
subchronic (RfDg) 0.1 mg/m3 occupational; human rat ND; mortal)ty 4E-3 (1E-3) 4E-3 10 100 Glover, 1967;
(0.7 mg/day); 4.8 ppm n U.S. EPA, 1984/
dlet for 6 weeks (0.41 Halverson
mg/kg/day) et al., 1966;
U.S. EPA, 1985
chronic (RFD) 0.1 mg/m3 occupational human human ND; hair and nail 4E-3 (1E-3) 36-39 10 15 Glover, 1967;
(0.7 mg/day); 3.2 mg/day loss, dermatitis U.S. EPA, 1984/
from diet of seleniferous Yang et al.,
foodstuffs 1983; U.S. EPA,
1984, 1985
Sodium cyanide
subchronic (RfDg) NA; 10.8 mg CN/kg/day NA rat NA; CNS ND 4E-2 NA 500 U.S. EPA, 1984/
from dlet containing Howard and
HCN (equivalent to Hanzal, 1955;
NaCN at 20.4 mg/kg/day) U.S. EPA, 1984
chronic {RfD) NA; 10.8 mg CN/kg/day NA rat NA; CNS ND 4E-22 NA 500 U.S. EPA, 1984/
from diet containing Howard and
HCN (equivalent to Hanzal, 1955;
NaCN at 20.4 mg/kg/day) u.S. EPA, 1984,
1985
Sodium diethyldithio-
carbamate
subchronic (RfDg) NA; 30 mg/kg/day for NA rat NA; decreased body ND 3E-) NA 100 U.S. EPA, 1988/
90 days welght gain, renal Sunderman
and hemotological et al., 1967;
effects U.S. EPA, 1988
0059h -36- 04/20/89



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

Update: March, 198

Reference Dose

Exposure Specles Effect of Concern Uncerlainty Factor Reference
Compound Inhalation; Oral fnhalation Oral Inhalatlon; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kgsday)] (mg/kg/day)
Sodium dlethyldithio-
carbamate
chronic (RfD) NA; 30 mg/kg/day for NA rat NA; cataracts and ND 3[-24 NA 1000 U.S. EPA, 1988/
90 days reduced body welght Sunderman
in chronic study et al., 1967;
{Cancer: see U.S. EPA, 1985
Tabte 8) 1908
Sulfuric acyd
subchronic {RfDg) 0.066-0.098 mg/m3 human NA respiratory; NA NOV ND NA NA Carson et al.,
occupattonal; NA 1981; U.S. EPA,
1984/NA
chronic {RfD) 0.066-0.098 mg/m3 human NA respiralory; NA NOY ND NA NA Carson et al.,
occupational; NA 1981; U.S. EPA
1884 /NA
Tetrachloroethylene
{perchloroethylene)
subchronic (RfOg) NA; 20 mgs/kg 5 days/week NA mouse NA; hepatotoxicity ND 1E-1 NA 100 U.S. EPA, 1988/
for b6 weeks Buben and
{14 mg/kg/day) 0'Flanerty,
1985; U.S. EPA,
1987
chronic (RfD) NA; 20 mg/kg 5 days/week NA mouse NA; hepatotoxicity ND 1E-22 KA 1000 U.S. EPA, 1988/
for b weeks {Cancer: see Buben and
(14 mg/kg/day) Tlable B} 0'flaherty,
1985; U.S. EPA,
1987
Thal)lum and Compounds
Thalltum (in soluble salls)
subchronic RfDg) NA; 0.20 mg/thalllum/kg/ NA rat NA; Increased SGOI ND -4 NA 300 U.S. EPA, 1988a/
day {from thallium and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecia U.S. EPA, 1986b
chronic (RfD) NA; 0.20 mg/thalltunv/kg/ NA rat NA; Increased SGOT MO in-5 NA 3000 U S. EPA, 1988a/
day (from thalltum and serum LDH MRI, 1986;
sulfate) for 90 days levels, alopecla U S. EPA, 1986b
0059h -31- 04/28/09



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

Update: March, 198

Compound

Exposure

Species

Inhalation; Oral

Inhalatton Oral

Reference Dose

Effect of Concern
Inhalation; Oral

Inhalation

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

Oral

Uncertainty Factor
Inhalation Oral

. Reference __
Inhalation/0ral

Thalllum(111) oxide
[Thallic oxide)
subchronic (RfDg)

chronic {(RFD)

Thallium(l) acetate
subchronic (RfDg)

chronic (RfD)

Thalllum{l) carbonate

subchronlic (RfDg)

chronic (RFD)

Thalltum(1) chloride

subchronic (RfDg)

NA; 0.02 mg/thal1lum/kg/
day (from thalllum
sulfate) for 90 days

NA; 0.02 mg/thallium/kg/
day (from thallium
sulfate) for 90 days

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

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

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

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

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

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

NA; Increased SGOT
and serum LDH
levels, alopecia

NA; increased SGOT
and serum LDH
levels, alopecia

NA; iIncreased SGOT
and serum LDH
levels, alopecia

NA; Increased SGOT
and serum LDH
levels, alopecia

NA; increased SGOT
and serum LOH
levels, alopecia

NA; iIncreased SGOT
and serum LDH
levels, alopecta

NA; Increased SGOT
and serum LDH
levels, alopecia

0059h
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7€-54

9€-54

8E-52

8E-4

NA 300

NA 3000
NA 300
NA Jooo
NA 300
NA 3000
NA 300

U.S. EPA, 19884/
MRI, 1986;

U.S. EPA, 1986b
1988b

U.S. EPA, 1988a/
MRI, 1986;

U.S. EPA, 1986b
1986b

U.S. EPA, 19884/
MRI, 1986;

U.S. EPA, 1986b,
1988b

U.S. EPA, 1988a/
MRI, 1986,

U.S. EPA, 1986b,
1988b

U.S. EPA, 1988a/
MR1, 1986;

U.S. EPA, 1986b,
1968b

U.S. EPA, 1988a/
MRI, 1986;

U S. EPA, 1986D,
1966b

U.S. EPA, 1988a/
MR1, 1986;

U.S. EPA, 1986Db,
1966b
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER YHAN CARCINOGENICITY)

Update: March, 198

9

€t xposure

_Species

_Reference_Dose

Effect of Concern

Compound Inhalation; Oral

Inhalation Oral

Inhalation; Oral

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

Thallium{]} chloride
chronic {RfD) NA; 0.20 mg/thallium/kg/
day [(from thallium

sulfate) for 90 days

Thalllum{]) nitrate
subchronic (RfDg) NA; 0.20 mg/thallium/kg/
day (from thalllum

sulfate) for 90 days

chronic {RFD) NA; 0.20 mg/thalilum/kg/
day (from thallium

sulfate) for 90 days

Thallium selenide (T13Se)
subchronic (Rf0g) NA; 0.20 mg/thallium/kg/
day (from thallium
sulfate) for 90 days

chronic {RfD) NA; 0.20 mg/thal)lum/kg/
day {from thallium

sulfate} for 90 days

Thalllum{l) sulfate
subchronic {RFDg) NA; 0.25 mg/kg/day for

90 days

chronic (RFD) NA; 0.25 mg/kg/day for

90 days

NA

NA

NA

NA

NA

rat

rat

rat

rat

rat

rat

rat

NA; increased SGOT
and serum LDH
levels, alopecia

NA; increased SGOT
and serum LDH
levels, alopecia

NA; increased SGOT
and serum LDH
levels, alopecia

NA; increased SGOT
and serum LDH
levels, atopecla

NA; Increased SGOT
and serum LDH
levels, alopecia

NA; Increased SGOT
and serum LDH
levels, alopecla

NA: increased SGOT
and serum LDH
levels, alopecla

ND

0059h
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Oral

{mg/kg/day)

0€-53

9E-4

9F-53

9 -4

9F -5

BE-5d

NA

NA

NA

NA

NA

NA

NA

3000

Joo

3000

300

3000

300

3000

U.S. EPA, 1988a/
MRI, 1986;

U.S. EPA, 1986b,
1988b

U.S. EPA, 1%88a/
MRI, 1986;

U.S. EPA, 1986b,
19860

U.S. EPA, 1988a/
HR1, 1966;

U.S. EPA, 1986b,
1988b

U.S. EPA, 1988a/
MRI, 1986;

U.S. EPA, 1986D,
1988b

U.S. EPA, 1988a/
MRI, 1986;
U.S. EPA,
19880

1986b,

u.s. EPA, 1988a/
MRI, 1986;

U.S. EPA, 1986b,
1986b

US. EPA,
MRI, 1986;
U.S. EPA, 1986b,
1988b

1988a/
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY {OTHER THAN CARCINDGENICITY)

Updale:

March, 1969

Reference Dose

Exposure _Species Effect of Concern Uncerlainty factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral [nhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)} (mgskg/day)
Tin and Compounds
subchronic (RfDg) NA; 2000 ppm stannous NA rat NA; Viver and ND 6F =1 NA 100 U.S. EPA, 198Y/
chloride in diet for 2 kidney lesions NTP, 1982,
years (62 mg Sn/kg/day) U.S. EPA, 1987
chronic (RfD) NA; 2000 ppm stannous NA rat NA; Viver and ND 6E-1 NA 100 v.S. EPA, 1983/
chloride in dlet for 2 kidney lesions NTP, 1982;
years (62 mg Sn/kg/day) U.S. EPA, 1987
Toluene
subchronic (RFfDg) 300 ppa (1130 mg/m3) rat rat CNS effects; CNS SE+0 (1E+0) 4E-1 100 100 CIIT, 1980;
6 hours/day, 5 days/ effects U.S. EPA, 1984/
week for 24 months Wolf et al.,
{149.9 mg/kg/day}; 1956
590 mg/day 5 days/week
for 138 doses {42 mg/
kg/day) by gavage
chronic (RFD) 300 ppm (1130 mg/m3) rat rat CNS effects; CNS SE+0 (1E+0) 3€-13.b.g 100 100 Cl17, 1980;
6 hours/day, 5 days/ effects! U.S. EPA, 1984/
week for 24 months CIIT, 1980;
(149.9 mg/kg/day); U.S. EPA, 19864,
300 ppm {1130 mg/m3) 1985a,b
6 hours/day, 5 days/
week for 24 mopnlhs
{29 mglkg/daylb
1,2,4-Trichlorobenzene
subchronic (RfDg) 3 ppm (22 mg/m3l 6 ral rat increased uropor- 9E-2 (3E-2) 2L 100 100 Watanabe et al.,
hours/day, 5 days/ phyrin; increased 1978; U.S. EPA,
week for 3 months 1iver -to-body 1987/Car)son and
(2.5 mg/kg/day); welight ratio Tardiff, 1976;
20 mg/kg/day by U.S. EPA, 1987
gavage for 90 days
chronic (RfD) 3 ppm (22 mg/ad) 6 rat rat increased uropor- 9€-3 (3E-3) 26-24.9 1000 1000 Watanabe et al.,

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

phyrin; increased
Tiver-to-body
weight ratlo

0059h
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1978; U.S. EPA,
1987/Car ison and
TardiAfE, 1976;
U.S. EPA, 1986,
1987

04/208/69



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC 10XICI1Y {OTHER THAN CARCINOGENICITY)

Update: March, 1989

Reference Dose

Exposure Species Effect of Concern Uncertainty Factor Reference
Compound Inhalation; Oral Inhalation Oral  Inhalatllon; Oral Inhalation oOral Inhalation  Oral (Inhalation/Oral
(mg/m3 (mg/kg/day)] (mg/kg/day)
1,1,1-Trichloroethane
subchronic (RfDg) 500 ppm {2730 mg/m3) guinea guinea hepatotoxicity; VE+1 (3E£+40)S 9e-1b 100 100 Torkelson et
1 hours/day, 5 days/ pig pig hepatotoxicity al., 1958;
week for 6 months U.S. EPA, 1986/
{304 mg/kg/day); 500 Torkelson et
ppm (2730 mg/m?) 7 al., 1958;
hours/day for 6 months U.S. EPA, 1966
(90 mg/kg/day)d
chronic (RfD) 500 ppm (2730 mg/m3) guinea guinea hepatotoxicity; 1640 (3E-1)5 9¢-23,b 1000 1000 Torkelson et
1 hours/day, 5 days/ pig pig hepalotoxiclly‘ al., 1958;
week for 6 months U.S. EPA, 1986/
{304 mg/kg/day); 500 Torkelson et
ppm {2730 mg/m?) 17 al., 1958;
hours/day for 6 months U.S. EPA, 1986
(90 mg/kg/day)b
1,1,2-Trichloroethane
subchronic (RfDg) NA; 3.9 mg/kg/day by NA mouse NA; clinical ND 4E-2 NA 100 U.S. EPA, 1984/
drinking water for 90 chemistry altera- White et al.,
days tions 1985; Sanders
et al., 1985;
U.S. EPA, 1988
chronic (RfFD) NA; 3.9 mg/kg/day by NA mouse NA; clinical ND 4E£-32 NA 1000 U.S. EPA, 1984/
drinking water for 90 chemistry altera- White et al.,
days tions (Cancer: 1985; Sanders
see Table 8) et al., 1985;
U.S. EPA, 1988
Trichloropropanes
1,1,)-Trichloropropane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987/
U.S. EPA, 1987
1,2,2--Trichloropropane DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT g.g. E::. }33;/
1,1,2-Trichloropropane
subchronic (RfDg) NA; 100 mg/t in drinking NA rat histopathological ND 5E-2 NA 300 U.S. EPA, 1987a/

water for 13 weeks
{15 mg/kg/day)

lestons in liver,
kidney and thyro\d

0059h
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VIlianeuve
et al., 1985;
U.S. EPA, 1987b
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)

Update: March, 1969

Reference Dose

Exposure Effect of Concern Uncertalinty factor __ Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalatton Oral Inhalation Oral Inhalation/Oral
(mg/m3 (mg/kg/day)]) (mg/kg/day)
1,1,2-Trichloropropane
chronic (RFD) NA; 100 mg/L Yn drinking NA rat histopathological ND 5£-33 NA 3000 U.S. EPA, 19872
water for 1] weeks lestons in liver, Villaneuve
(15 mg/kg/day) kidney and thyroid et a)., 1985;
U.S. £PA, 1987
1,2,3-Trichloropropane
subchronic {RfDg) NA; 8 mg/kg 5 days/week NA rat NA; transient clini- ND 6E-2 NA 100 U.S. EPA, 198/
for 120 days (5.7 cal stgns, liver NTP, 1983a;
mg/kg/day) and kidney lestions, U.S. EPA, 1987
decrease in RBC,
hematocrit and
hemoglobin
chronic (RfD) NA; 8 mg/kg 5 days/week NA rat NA; transtent clint- WD '$E-33 NA Y000 U.S. EPA, 1982/
for 120 days (5.7 cal signs, liver NTP, 1983a;
mg/kg/day) and kidney leslons, U.S. EPA, 1986,
decrease in RBC, 19687
hematocrit and
hemoglobln
Trihalogenated methanes
Bromodichloromethane
subchronic (RfDsg) NA; 25 mg/day by gavage NA mouse NA; renal cytomegaly ND 2E-2 KA 1000 U.S. EPA, 19874/
5 days/week for 102 NTP, 1986/
weeks (17.9 mg/kg/day) U.S. EPA, 1987b
chronic (RfD) NA; 25 mg/day by gavage NA mouse NA, renal cytomegaly ND 2E-22 NA 1000 U.S. EPA, 19873/
5 days/week for 102 {Cancer: see Table NTP, 1986;
weeks (17.9 mg/kg/day) B) U.S. EPA, 1987b
Bromoform
subchronic (RFOg) NA; 25 mg/kg 5 days/ NA rat NA; liver effects ND 2€-1 NA 100 U.S. EPA, 1987a/
week for 13 weeks NTP, 1980;
{(17.9 mg/kg/day} U.S. EPA, 1987b
chronic (RFD) NA; 25 mg/kg 5 days/ NA rat NA; liver effects ND 2E-24 NA 1000 U.S. EPA, 19873/

week for 13 weeks
{17.9 mg/kg/day)

0059h

-42-

NTP, 1980;
U.S. EPA, 19087b
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICIIY (OTHER THAN CARCINOGENICITY)
Update: March, 1989

Reference Dose

Exposure Species Effect of Concern ~ Uncertainty Factor _ Reference _
Compound Inhalation; Oral Inhalation Oral Inhalatton; Oral Inhalation Oral Inhalation Oral Inhalation/Oral

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

Chlorodibromomethane
subchronic (RfDg) NA; 30 mg/kg 5 days/week NA NA NA; liver lestons ND 2E-1 NA 100 U.S. EPA, 19874/
for 13 weeks (21.4 NTP, 1985;
mg/kg/day) U.S. EPA, 1987D
chronic (RFD) NA; 30 mg/kg 5 days/week NA rat NA; liver leslons ND 2£-23 NA 1000 U.S. EPA, 1987a/
for 13 weeks (21.4 (Cancer: see Table NTP, 1985;
mg/kg/day) 8) U.S. EPA, 1987D
Tr imethylbenzenes DATA INADEQUATE FOR QUANTITATIVE RISK ASSESSMENT U.S. EPA, 1987
Trivalent chromium
subchronic (RfDg) NA; 5% Crp04 in diet NA rat NA; hepatotoxicity ND L1 X2 NA 100 U’S. EPA, 1984/
5 days/week for 90 days Ivankovic and
{1400 mg Cr/kg/day) Preussman, 1975;
U.S. EPA, 1984
chronic (RfD) NA; 5% Cr203 in dlet NA rat NA; hepatotoxicity ND 1€+09 NA 1000 U.S. EPA, 1964/
5 days/week for 600 Ivankovic and
feedings (1468 mg Preussman, 1915;
Cr/kg/day) U.S. EPA, 1984,
1985

Vanadium and compounds
Sodlum metavanadate

subchronic (RfDg) NA; 10 ppm sodium NA rat NA; mpaired kidney ND 1E-2 NA 100 U.S. EPA, 1981/
metavanadate in drink- function Domingo
ing water for 3 months et al., 1985;
(1.32 mg sodium meta- U.S. EPA, 1987
vanadate/kg/day)

chronic (RfD) NA; 10 ppm sodium NA rat NA; impaired kidney ND 1€-3 NA 1000 U.S. EPA, 198/
metavanadate in drink- function Domingo
ing water for 3 months el al., 1985;
{1.32 mg sodium meta- U.S. EPA, 1987
vanadate/kg/day)

Vanadium

subchronic (RfDg) NA; 5 ppm vanadium NA rat NA; none observed ND 7€-3 NA 100 U.S. EPA, 1981/
from vanady) sulfate Schroeder
\n drinking water for et al., 1970;

1fetime (0.7 mg/kg/day) U.S. EPA, 1987

005%h -43- 04/28/89



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENMICITY)
Update: March, 1969

— — — ——

Reference Dose

Exposure Species €ffect of Concern Unceriainty Factor Reference
Compound Inhalatten; GOral Inhalation Oral Inhalation; Oral inhalation Oral Inhatation Oral 1Inhalation/Oral
(mg/md (mg/kg/day)] (mg/kg/day)
Vanadtum

chronic [RFD) NA; 5 ppm vanadium RA rat NA; none observed ND 7€-3 NA 100
from vanadyl sulfate
in drinking water for

14fetime (0.7 mg/kg/day)

U.S. EPA, 1981/
Schroeder

el al., 1970;
U.S. EPA, 1887

Vanadium pentoxide
subchronic {Rf0g) U.S. EPA, 1987/

Slokinger

et a)., 1953;

U.S. EPA, 198)

NA; 10 ppm vanadium NA rat NA; none ohserved ND 9t-3 NA 100
in diet from vanadium
pentoxide for lifetime
{0.9 mg vanadium pent-

oxide/kg/day)
chronic |RFD) NA; 10 ppm vanadium NA rat NA; none abserved ND 9g-33 NA 100 U.S. EPA, 1987/
in diet from vanadium Stokinger
pentoxide for 1tfetime et al., 1953;
{0.9 mg vanadium pent- U.S. EPA, 1986,
oxideskg/day) 1947
Vanadyl sulfate
subchronic {RfDg) NA; 5 ppm vanadium from NA rat NA; none observed ND 2t-2 NA 100 U.S. EPA, 1987/
vanadyl sulfate in Schroeder
drinking water for )ife- et al., 1970;
time {2.24 mg vanadyl U.S. EPA, 1987
sulfate/kg/day)
chronic (RFD) NA; 5 ppm vanadium from NA rat NA; none observed NG 2t-2 NA 100 U.S. EPA, 1987/
vanadyl sulfate in Schroeder
drinking water for life- et al., 1970;
Lime (2.24 mg vanady! U.S. EPA, 1987
sultfate/kg/day)
Lylenes
o-Xylene
subchronic (RfOg) 150 mg/md continuous rat rat fetotoxicity; none 3E+0 (16:+0) 4E+0 100 100 Ungvary et al.,
on days 1-14 of gesta- observed 1980; U.S. EPA,
tion {95.6 mg/kg/day); 1984/N1P, 1986
500 mg/kg mixed xylenes
5 days/week by gavage
for 13 weeks (357 mg
mixed xylenes/kg/day)
005% -44- 04/26/89



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOXICITY (OTHER THAN CARCINOGENICITY)
Update: March, 1989

Reference Dose _

Exposure Species Effect of Concern Uncertainty Factor __ Reference __
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
[mg/m3 (mg/kg/day)) (mg/kg/day)
o-Xylene
chronic (RfD) 4150 mg/ma. 8 hours/ rat rat hepatomegaly; hyper- 7E-1 (2E-1) 2E+0 5000 100 Tatrad et al.,
day, 1 days/week for activity, decreased 1981; U.S. EPA,
1 year (1009 mg/kg/day); body welght, in- 1984/NTP, 1986;
250 mg/kg mixed xylenes creased mortality at U.S. EPA, 1986a
5 days/week for 103 higher dosage
weeks {179 mg mixed
xylenes/kg/day)
m-Xylene
subchronic {RfDg) 4750 mg/m3. 8 hours/ rat rat hepatomegaly; none 4E+0 (1E+0) 4E+0 1000 100 Tatral el al.,
day, 1 days/week for observed 1981; U.S. EPA,
1 year (1009 mg/kg/ 1984/NTP, 1986
day)¥; 500 mg/kg mixed
xylenes 5 days/week for
103 weeks (357 mg mixed
xylenes/kg/day)
chronic (RfD) 47150 mg/m3. 8 hours/ rat rat hepatomegaly; hyper- 7E-1 (2E-1)) 2E+0 5000 100 latral et al.,
day, 7 days/week for 1 activity, decreased 1981; U.S. EPA,
year (1009 mg/kg/day)¥; body welght, In- 1984/NTP, 1986;
250 mg/kg mixed xylenes creased mortality U.S. EPA, 1986a
5 days/week for 103 at higher dosage
weeks (179 mg mixed
xylenes/kg/day)
p-Xylene
subchronic (RfDg) NA; NA NA rat fetotoxicity; NA ND ND NA NA U.S. EPA, 19084/
U.S. EPA, 19084
chronic (RfD) NA; NA NA NA fetotoxicity; NA ND ND NA NA U.S. EPA, 1964/
U.S. EPA, 1984
Nixed xylenes
subchronic (RfDg) 433 mg/n3 6 hours/day rat rat fetotoxicity; none 2E+40 (7E-)) 4E+0 100 100 Litton

on days 6-15 of gesta-
tion (69 mg/kg/day);

observed

Bionetics, 1978;
U.S. EPA, 1984/

500 mg/kg mixed xylenes NTP, 1986
§ days/week by gavage
for 13 weeks (357 mg
mixed xylenes/kg/day)
0059h -45- 04/28/89



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE A: SUBCHRONIC AND CHRONIC TOKICITY {OTHER THAN CARCINOGEMICITY)
Update: March, 1989

Reference Dose

Exposure Species Effect of Concern g_g_g_“_g_l Factor ___Reference
Compound Inhalation; Oral Inhalation Oral Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation/Oral
lmg/m3 {mg/kg/day}] (mgskg/day)
Mixed xylenes
chronic {RFD) 3500 ng/m3 6 hours/ rat rat none observed; 1640 (4E-1) 2E+0 1000 100 Carpenter et
day 5 days/week for hyperactivity, al., 1975;
13 weeks {398 mg/kg/ decreased body U.S. EPA, 1984/
day); 250 mg/kg mixed welght and In- NTP, 1986;
xylenes 5 days/week for creased mortallt‘ U.S. EPA, 1987
103 weeks (179 mg mixed at higher dosage
xylenes/kg/day)
Iinc
subchronic {RfDg) NA; 2.14 mg/kg/day A human NA; anemia ND 2E-1 NA 10 U.S. EPA, 1984/
therapeutic dosage Pories et
al., 1967;
Prasad et al.,
1975; U.S. EPA,
1984
chronic (RFD) NA; 2.4 mg/kg/day NA human NA; anem)a ND 2t-) NA 10 U.S. EPA, 1984/
therapeutic dosage Pories et al.,

1967; Prasad
et al., 1975;
u.S. EPA, 1984

dverified, avallable on IRIS

bpased on route-to-route extrapolation

tSpecifically relaled to organoleptic threshold and potential for respiratory tract irritalion, not to systemic loxicity.
dspecifically related 1o organoleptic threshold; safe concentration may be higher but data are Inadequate to assess.

€lnhalation sludy with antimony trioxide in rats {Watt, 1980, 1981, 1983; ASARCO, Inc., 1980) provides qualitative evidence of lung cancer; cancer potency
not estimated.

fcalculated by analogy to antimony by correciing for differences in molecular welight.
Qunder review by Oral RfD Work Group

Ppecause of background dlelary expesure, an Rflgg was not eslimated.

0059h -46- 04/26/89



Yerified 2 separate RfDg, VE-3 for food and SE-4 for water
Iverified, IRIS input pending

kCurrent drinking water standard of 1.3 mg/t; Drinking Water CriterVa Document concluded toxiclty data were Inadequate for calculation of an RfD for
copper.

TCRAVE -ver1fied as a CAG Group D substance

WYhese values differ from lhose in the HEED (U.S. EPA, 1987a) because the uncertalinty factor for deriving the inhalation RFD values presented herein were
changed to correspond to those used by IRIS (U.S. EPA, 1987b) for generating the oral RfD from the same (inhalation) study.

NCalculated by analogy to free cyanide by correcting for differences \n molecular weight.

OThese values d)ffer from those In the HEA (U.S. EPA, 19B4) because the study chosen as the bas)s for the inhalation RFD values was changed to conform lo
the inhalation study chosen as the basis of the oral RFD derived in a more recent HEEP (U.S. EPA, 1986).

PFinal Draft of Ambient Water Quality Criterta Document (600/8-83-026F) declines to derlve an alr quality criterion for lead.
ONot verified and further discussion not scheduled
FBased on RfD for methyl mercury

SThese values differ from those In the HEA (U.S. EPA, 1984} because the study chosen as the basls for Lhe inhalation RfD values was changed to conform to
the inhalation study chosen as Lhe basis of the oral RfD derived on IRIS.

tA minor calculation error n estimation of transformed dose in 1986 HEEP 1s corrected here.

UVer1fled as a Group € carcinogen; no quantitative estimate available.

VReported effects occurred at portal of entry; estimates of mg/day reference doses are inappropriate because effecls at parta) of entry depend on concen-
tration in adr. An acceptable air concentration of 0.07 mg/m’ was estimated by Carson el al. (19681) from available data,

VExper iment performed with o-xylene.
NA = Not applicable or not avallable; ND = nol determined

Notes: To estimate acceptable water concenlrations from oral RfDg/RFD, mulliply by 70 and divide by 2 t.
1€ exposure eccurs by both oral and inhalatlon routes, the route-specific RfDg/RED must be proportionally reduced.

0059h -47- 04/28/89



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

‘Update: March, 1989
Exposure Species Tumor Stte CAG Group/q)* and Unit Risk Slope Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral _Inhalatlen __  __  Oral _ Inhalation/Orat
(vg/m3)-T (mg/kg/day)-1
[ (mg/kg/day)-1)
Acrolein NA; NA NA NA NA NA C/ND3 C/ND3 U.S. EPA, 1987a,b/
U.S. EPA, 1987a,b
Acrylonitrile occupational; three human rat lung multiple 81/6.8E-5 B1/5.4E-1 0'Berg, 1980;
drinking water [2.4E-1)2 U.S. EPA, 1983a,
studies 1987a,b/Quast
et al., 1980a;
Blo/dynamics,
Inc., 1980a,b;
U.S. EPA, 1983a,
1987a,b
Aldrin three dletary mouse mouse Tiver liver B2/4.9€-3 B2/1.7€+1 NCI, 1977; Davis
studiesD; Lhree (also see Table A) (1.76+1)3.D and Fitzhugh, 1962;
dietary studtes Epstein, 1975;
Davis, 1965; U.S.
EPA, 1986b, 1987b/
NCI, 1977; Davis
and Fitzhugh, 1962;
Epstein, 1975;
Davis, 1965; U.S.
EPA, 1986b, 1987a,b
Arsenic 100-5000 ug/m3 human human respiratory skin A/4.3E-3 A/NAK Brown and Chu,
cont Ynuous ; tract (5.0£+1)2 1983a,b,.c; Lee-
0.01-1.8 mg/2 n Feldstein, 1983;
drinking water Higgins, 1982;
EnterVlne and
Marsh, 1982;
u.S. EPA, 1984a,b,
1988/0U.S. EPA,
1988
Asbestos occupational; human rat lung and large A72.4-1 A/ND U.S. EPA, 1986/NTP,
dietary mesothelioma Intestine (fFibers/my)-1f 1985; U.S. EPA, 1985
0059n -48- 04/28/8%



HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE 8: CARCINOGENICITY

Update: March, 1989

Exposure Species Tumor Site CAG Group/q)* and Unit Risk Slope Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalatiop _ _ _Drad Inhalation/0ral
h-g/m'~‘l'i mg/kg/day)- "
[ (mg/kg/day)-1)
Benzene occupational; human human leukemla leukemia A/8.3E-6 A/2.9£-24,b Ott et al., 1978;
occupationab [2.9(-2] Rinsky et al., 1981;
Wong et al., 1983;
U.S. EPA, 1985,
1987a,b/0Lt et al.,
1978; Rinsky et al.,
1981; Wong et al.,
1983; U.S. EPA,
1985, 1987a,b
Benz\dine occupational; human human urinary urinary A76.7€-2 A/2.3E+23.D Zavon et al., 1973;
occupatfonald bladder bladder [2.3€+2)2 U.S. EPA, 1986b/
(also see Table A) lavon et al., 1973;
U.S. EPA, 1980a,
1986a.b, 1987
Benzo(a)pyrene 2.2-9.5 mg/m3. 4.5 hamster mouse respiratory stomach 827809 82/ND3 Thyssen et al.,
hours/day for <96.4 tract 1981; U.S. EPA,
weeks; 1-250 ppm 1987/Neal and
diet for «110 days Rigdon, 1967;
U.S. EPA,19600,
1987
Berytitum occupattonal; 5 ppm human rat lung total B2/2.4E-] B2/ND2 MWagoner et al.,
in drinking water tumors [8.4)3 1980; U.S. EPA,
for 11fetime (also see Table A) 1987, 1986/
Schroeder and
Mitchener, 1975a3;
U.S. EPA, 1986b,
1988
Cadmium occupational; NA human NA respiratory NA B81/1.8-3 ND/NDC Thun et al., 1985;
tract (6.1£+0)9 U.S. EPA, 1985a,

{also see Table A}

1986/0.S. EPA, 1984
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update: March, 1989
Exposure Species Tumor Site CAG Group/q)* and Unit Risk Slope Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral Inhalation _—_0Ora) Inhalattion/0ral
(ug/m>)-" (mg/kg/day)-T
({mg/kg/day)-1}

Carbon tetrachloride  several gavage several several 1iver 1lver B2/1.5€-53,b.d  g2/).3E-13 Della Porta et al.,
studiesd; several {also see Table A) [1.36-1)3.b 196); Edwards
gavage studies (5.26-2)d et al., 1942; NCI,

1976; U.S. EPA,
1904a,b, 1986/
Della Porta et
al., 1961; Edwards
et a)., 1942;

NCI, 1976,

U.S. EPA, 1984,
1986

Chlordane ilwo dietary mouse mouse Yiver Tiver B82/73.7 -4 B2/1.3E+03 IRDC, 1973; NCI,
bloassaysb; two {3also see Table A) [1.3£+0)3.b 1977; U.S. EPA,
dietary bloassays 1986a, 1987, 1988/

IRDC, 1973; NCI,
1977; U.S. EPA,
1986a, 1987, 1988

Chlorinated phenols

2,4,6-Trichlorophenol dietD; diet mouse mouse ver Mver B2/5.2E-b B2/2¢€-23 NCI, 1979; U.S.

(26-2)3.b EPA, 1980, 1986,

1987/NCT, 1979;
U.S. EPA, 1980,
1984

Other chlorinated phenols: see Table A

Chlorinated toluenes

p.a,a.a-Tetra- 0.05-2 1, 2 mouse mouse Tung Tung B2 B2/2.0k+1 Fukada et al., 1979;

chlorotoluene times/week; 0.05- u.s. €PA, 1981/

2 ut, 2 times/ Fukada et al., 1979;
week U.S. EPA, 1987
Chloroanilines
2-Chloroaniline NA; NA NA NA NA NA D/ND D/ND U.s. EPA, 1987/
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICINY

Update: March, 1989
Exposure Specles Tumor Site CAG Group/q}* and Unit Risk Slope Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral ::iﬂﬁii;fi;;:::—__-:r::éiéln___ Inhalation/0ral
(ug/m3)- (mg/kg/day)-1
[ (mg/kg/day)-1)
3-Chloroantiine NA; NA NA NA NA NA D/ND 0/ND U.S. EPA, 1987/
U.S. EPA, 1987
4-Chloroaniline NA; diet 0, 250, NA rat NA spleen C/ND C/3.5¢t-2 U.S. EPA, 1987/
500 ppm NCI, 1979;
U.S. EPA, 1987
Chloroform 138-471 mg/kg/day; mouse rat 1ver kidney 82/72.3t-5 82/6.1£-32 | NCI, 1976; U.S. EPA,
200-188 ppm in (also see Table A) [8.1E-2)2 1985, 1987, 1988/
drinking water for Jorgenson et al.,
104 weeks 1985; U.S. EPA,
1987, 1988
Chloromethane 24-month inhalation mouse mouse kidney kidney C/1.8t-6 €/1.3c-2b CIIT, 1983; NIOSH,
study; 24-month [6.3E-3) 1984; U.S. EPA,
inhalation studyb 1987/CI1T, 1983;
NIOSH, 1984; U.S.
EPA, 1986a, 1987
Coal tars occupattonal; NA human NA lung NA ND/6.2E -4 ND/ND Redmond et al.,
[2.2E+0])€ 1979; Mazumdar
et al., 1975; U.S.
EPA, 1984/NA
Creosote NA; NA NA NA NA NA 81/n02 81/ND2 U.S. EPA, 1987/
U.S. EPA, 1987
DDY NA; several dietary mouse, mouse, Tiver Tiver B2/9.1E-5 82/3.4£-13 U.S. EPA, 1986a,b/
studies rat rat {also see Table A) (3.4E-1]a.b U.S. EPA, 1984,
1986a,b
Oichlorobenzenes
1,2-Dichlorobenzene NA; NA NA NA NA NA D/ND 0/ND U.S. EPA, 1987/
(also see Table A} U.S. EPA, 1987
l.3-D|chloroBenzene NA; NA NA NA NA NA D/ND D/ND S. EPA, 19081/

(also see Table A)
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGEMICITY
Update: March, 1989

Exposure Species Tumor Site CAG Group/q)* and lindt Risk Slope Reference
Compound Inhalatlion; Oral Inhalation Oral Inhalation Oral _lnhalal.\:n-._——_:qzl___:—— -_Inha lation/0ra)l
{ug/m3)-T (mg/kg/day)-7

[ (mg/kg/day)-1]

1,4-Dichlorobenzened NA; 103-week gavage NA mouse NA Tiver 82/0ND 82/2.4£-2 U.S. £EPA, 1987/

study {also see Table A) NI1P, 1986;
U.S. EPA, 1987
3,3'-0ichlorobenzidine NA; 1ifetime NA rat NA mammar y p2/npf B2/4.5¢-1f U.S. EPA, 1988/
dietary study Stula et al.,
1975; U.S. EPA,
1968
Dichlorobutenes
1,4-Dichloro-2-butene 0.5-5 ppm rat NA nasat NA B2/2.6E-3 B2/ND €1 Dupont de
6 hours/day, 5 days/ passages [9.3) Nemours, 1986;
wveek 90 days; NA U.S. EPA, 1981/
U.S. EPA, 1987
1.1-Dichloroethane NA; gavage NA rat NA hemangio- ND/ND B82/9.1E-2 U.S. EPA, 1984/
sarcoma NCI, 1978; U.S.
EPA, 1985
1,2-Dichloroethane gavage®; gavage rat rat circulatory circulatory B2/2.6L-5 82/9.1€-22 NCI, 1978; U.S. EPA,
{ethylene chloride) system system [9.1€-2]3.b 1985, 1986/
NCI, 1978; U.S. EPA,
1985, 1986
V,1-Dichloroethylene 10 and 25 ppm for mouse rat kidney adrenal C/5E-S c/66-13 Halton) et at.,
{vinylidene chloride) 12 months; gavage {also see Table A) {1.26+0)3 1985; U.S. EPA,
1985, 1981/
NTP, 1982;
U.S. EPA, 1985,
1987
1,2-Dichloropropane9 NA; gavage NA mouse NA 1ver B2/ND 82/6.8€-2 :i:. s;;a 1981/

u.S. IPA, 1987
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Oral

{mg/kg/day)-T

CAG Group/q)* and Unit Risk Slope

82/1.6€¢1

82/6.8E-1f

82/ND

82/8.0E-13

82/8.5€+13

Update: March, 1989
Exposure Specles Tumor Site
Compound Inhalation; Oral Inhalation  Ora) Inhalation Oral __Inhalation
(wg/m3)-T
[(mg/kg/day)-')

Dieldrin several dietary mouse mouse 1iver ver 82/4.6€-3
studles?; several {also see Table A) [1.6E¢1)3.b
dietary studies

Dinitrotoluenes

2,4-Dinitrotoluene NA; 2-year dietary NA rat NA 1iver, 82/n0f
study mammary

gland

2,6-Dinitrotoluene NA; NA NA NA NA NA B2/ND

1,2-Diphenylhydrazine 2-year dietary rat rat 1iver Viver 82/2.2E -4
studyb; 2-year (8.0E-1)3.b
dietary study
dietary study

Ethylene dibromide 88-103 week inhala- rat rat nasal cavity forestomach B2/72.2E -4
tion study; 49-week [71.6£-1)9
gavage study

Fluorenes NA; NA NA NA NA NA 0/ND
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D/ND

Reference

Inhalation/0Oral

Thorpe and Walker,
1973; Davis, 1965;
Walker et al.,
1972; Tennekes

et al., 1981;
Melerhenrey et al.,
1983; NCI, 1978;
U.S. EPA, 19087b/
Thorpe and Walker,
1973; Davis, 1965;
Walker et al.,
1972; Tennekes

et al., 1961;
Melerhenrey et al.,
1983; NCI, 1978;
U.S. EPA, 1987a,b

U.S. EPA, 1981/
£114s et al., 1979;
U.S. EPA, 1987,
1988

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

NCI, 1978;

U.S. EPA, 1980a,
1986/NCI, 1978;
U.S. EPA, 1980a,
1986, 1987, 1988

NTP, 1982; U.S. EPA,
1987b/NC1, 1978;
U.S. [PA, 1987a,b

U.S. EPA, 1981/
U.S. EPA, 1987
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update: March, 1989
Exposure Species Tumor Site CAG Group/q)* and Unit Risk Slope Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral __Inhalation Oral Inhalation/Oral
(ug/m3)-T (mg/kg/day)-1
[ (mg/kg/day)-1})
Haloethers
Bis(2-chloroethyl) 560-day oral studyP®; mouse mouse 1iver 1ver 82/3.3t-4 82/1.1€+09 Innes et al.,
ether 560-day ora) study {1.1E+0)2.0 1969; U.S. EPA,
1980a, 1986;/1nnes
et al., 1969;
U.S. EPA, 1980a
1986, 1987
Bis(chloromethyl)- 0.1 ppm 6 hours/day rat rat respiratory  ND A/6.2E-2 A72.2E+23.D Kuschner et al.,
ether S days/week for 10 tract [2.2642)8 1975; U.S. EPA,
to 100 days; 0.1 ppm 1968/U.S. EPA,
6 hours/day 5 days/ 1988
week for 10 to 100
daysb
Bis(2-chloro-1-methyl-
ethyl)ether 100-200 mg/kg 5 da‘s/ mouse mouse 1iver, lung liver, lung C/2e-3 C/1E-2 NTP, 1982;
week for 103 weeksP; [7£-2) U.S. EPA, 1987/
100-200 mg/kg 5 days/ NIP 1982;
week for 103 weeks; U.S. EPA, 1987
Chloromethyl methyl NA; NA human NA lung NA A/ND2 A/ND3 U.S. EPA, 1987,
ether 1988/0.S. EPA,
1968
Heptachlor dietary studiesd; mouse mouse Viver Mver 82/1.3E-3 82/4.5E+03 Davis, 1965;
dietary studies {also see Table A} [4.5(00]5-0 Epstein, 1976; NCI,
1977; Reuber, 1977;
U.S. EPA, 1986c,
1987b/0avis, 1965;
Epstein, 1976; NC1,
1977; Reuber, 1977;
U.S. EPA, 1986c
1967a,b
Hexachlorobenzenef  dietd; diet hams ter hams ter 1ver 1ver 82/4.9E-4b B2/1.7€+0 Cabral et al., 1977;
(also see Table A) [1.7€.0]0 U.S. EPA, 1984, 1989/
Cabral et al., 1977;
U.S. EPA, 1984, 1985
_54- 04/28/89
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICITY

Update: March, 1989
Exposure Tumor Site CAG Group/qj* and Unit Risk Slope
Compound Inhalation; Oral Inhalation  Oral Inhalation Oral  _ Inhalatlon__  __ _oral _ _
(ug/m3)-T (mg7kg/day)-1
[(mg/kg/day)-1)
HexachYorobutadiene dielb; diet rat rat kidney kidney €72.2£-5 C/1.8E-23
{also see Table A) [7.8£-2)a.b
Hexachloroethane 90-week gavage mouse mouse Tver 1iver C/4.0E-6 C/V.4E-23
studyd; 90-week (also see Table A) [1.46-2)a.b
gavage study
Hexavalent chromium occupational; NA human NA lung NA A/1.2E-2 ND/NDC
(also see Table A) [4.1E41)3
Isophorone NA; 2-year gavage NA rat NA kidney, C/ND C/4.1E-3
study preputial
gland
(also see Table A)
Lead NA; NA NA NA NA NA 82/ND3 B2/ND2
(also see Table A)
Lindane9 NA; diet NA mouse NA 1iver B2-C/ND B2-C/1.3E+0
{also see Table A)
Methylene chloride 2000 or 4000 ppm; mouse mouse lung, liver ver B2/4.1E-6 82/7.5t-338
(dichloromethane) inhalation and (also see Table A) [1.4£-2)3
drinking water
studies
Mirex NA; 2-year dietary NA rat NA Vtver, B2/ND B2/1.8(+0
s tudy adrenal
{also see Table A)
005%h -55-

Reference

Inhalatton/0ral

Kociba et al.,
1977a; U.S. EPA,
1986/Kociba et al.,
et al., 1977a;

U.S. EPA,1980,
1984, 1986

NCI, 1978; U.S. EPA,
1986/NCI, 1978;

U.S. EPA, 1980a,
1986, 1987

Mancuso, 1975; U.S.
EPA, 1984a,b,
1986/NA

u.s. £PA, 1981/
NTP, 1986; U.S.
EPA, 1986a, 1987

U.S. EPA, 1984,
1988/U.S. EPA,
1984, 1968

U.S. EPA, 1984/
Thorpe and Walker,
1973; U.S. EPA,
1984, 1986

NTP, 1986; U.S. EPA,
1984, 1986/N1P,
1986; NCA, 1983;
U.S. EPA, 1985
1986

u.S. EPA, 1981/
NTP, 1987;
U.S. EPA, 1987
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINOGENICINY

Update: March, 1989
Exposure Specles Tumor Site CAG Group/q)* and Unit Risk Slope Reference
Compound Inhalation; Oral lahalation Oral Inhatation Gral ::Lgpalat|on __ Oral Inhalation/Oral
(wg/m3)- (mg/kg/day)-T
[ (mg/kg/day)-1)
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) 2.4€-4 [B8.4E-1)2 1981; Enterline and
nickel subsulfide: Marsh, 19882; Magnus
A/4.8E-4 [1.7€+0)2 et al., 1982; Peto
et al., 1984;
u.S. EPA, 1987a,b/
U.S. EPA, 1984
Ritrofurans
furazolldone NA; 0-1000 ppm diet NA rat NA mammar y B2/ND 082/73.0E+0 U.S. EPA, 1981/
for 45 weeks U.S. DHEW, 1976a,b;
U.S. EPA, 1987
Furium NA; 0-1000 ppm for NA mouse NA leukemia B2/8D B2/5.0E ¢} U.S. EPA, 198%/
28 weeks Cohen et al., 1970;
U.S. EPA, 1987
Nitrofurazone NA; 0, 1000 ppm diet NA rat NA mammary B2/ND B82/1.5€+0 U.S. EPA, 198%/
for 46 weeks Erturk et al.,
1970c; U.S. EPA,
19687
Other nitrofurans: see Table A
N-Nitrosodiphenyl- NA; 700-day dietary NA rat NA urinary 82/ND3 82/4.9£-32 U.S. EPA, 19873/
amine study bladder KC1, 1979; U.S.
€PA, 1980a, 1986a,
1987a.b
PAH inhalation study hams ter mouse respiratory stomach 82/NDd B2/ND Thyssen et al.,
wilh benzo{a)pyrene; tract 1981; U.S. €PA,
dietary study with 1987/Neal and
benzo{a)pyrene Rigdon, 1967;
U.S. EPA, 1980,
1987
Parathton NA; NA NA NA NA NA C/ND3 C/NDa u.S. EPA, 1987a,b/
{also see Table A) v.S. EPA, 1987a,)b
005%h -56- 04/28/09




HEALTH EFFECTS ASSESSMENTS SUMMARY TABLF B: CARCINOGENICITY

Update: March, 1989
Exposure Species Tumor Site CAG Group/qy* and Unit Risk Slope Reference
Compound Inhalation; Oral Inhalation Oral Inhalation Oral__- Inhalation Oral -_T;B;?;;TEBIOraI B
(ug/m3)~ {mg/kg/day}-T
[ (mg/kg/day)-1)
PCBs NA; Aroclor 1260 NA rat NA 1ver B2/ND 82/7. 7€ +0f U.S. EPA, 1984,
{polychlorinated in diet 1987b/Norback and
biphenyls) Weltman, 1985;
U.S. :EPA, 19B7a,b
Phthalic acid esters{selected)
Bis(2-ethylhexyl) NA; 103-week NA mouse NA ver B2/KD3 B2/1.4E-23 U.S. EPA, 1987/
phthalate dielary study {also see Table A) NTP, 1982a,
U.S. EPA, 1986,
1988
Butyl benzy) phthalate NA; NA NA NA NA NA C/Npd C/ND2
U.S. EPA, 1987a,b/
{also see Table A) U.S. EPA, 1987a,b
Other phthalic actd NA; NA NA NA NA NA 0/ND D/ND U.S. EPA, 1981/
eslers (also see Table A} U.S. EPA, 1987
Sodium diethyldithio- NA; diel NA mouse NA hepatoma C/ND c/2.7€-1 U.S. EPA, 1986/
carbamate {also see Table A) BRL, 1968a;
U.S. EPA, 1988
2,3,7,8-1c00f dietd; diet rat rat severa) several 821/3.3€-5 821/1.56E+5 Kociba el al.,
(pa/m?)-1 1978; U.S. EPA,
[1.56€+5]b 1984, 1989/
Kociba el al.,
1978; U.S. EPA,
19684, 1985, 1989
1,1,2,2-Tetrachloro- gavageb; gavage mouse mouse 1iver 1iver C/5.8€-5 €/2.0£-12 NCI, 1978; U.S. EPA,
elhane ) (2.0£-1)3.b 1980, 1986/NCI,
1978; U.S. EPA,
1980, 1986
Tetrachloroethy- inhalation; gavage rat, mouse mouse leukemta, Hiver 82/9.5t-1 82/5.16-2 NTP, 1986, U.S. EPA
lened {perchlproe- Tiver [3.3£-3) 198ba, 1988/KC1,

thylene)

{also see Table A)
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HEALTH EFFECTS ASSESSMENTS SUMMARY 1ABLE B: CARCINOGENICITY

Update: March, 1989
Exposure Specles Tumor Site CAG Group/q)* and Untt Risk Slope Reference
Compound Inhalation; Oral Inhalatton Ora) inhalation Oral lnhalaalon Oral Inhalation/0ral
(ug/m’)- (mg/kg/day)-T
[ (mg/kg/day)-1)

Toxaphene 7135-day dietary mouse mouse 1ver 1iver B82/3.2E-4 B2/1.1E+03 Litton Blonetics,
studyb; 735-day (1.16+0]3.b Inc., 1978;
dietary study U.S. EPA,1987b/

Litton Blonetics,
Inc.,1978; U.S. EPA,
1980a, 1987a,b

Trichloroanilines

2,3,4-Trichloroaniiine NA; NA NA NA NA NA ND/ND ND/ND U.S. EPA, 1981/

U.S. EPA, 1987

2,4,5-Trichloroantline NA; NA NA NA NA NA ND/ND ND/ND U.S. EPA, 1981/

U.S. EPA, 1987
2,4,6-Trichloroaniline NA; diet NA mouse NA unspecified C/ND C/3.4k-2 U.S. EPA, 1981/
tumors of the Welsburger
vascular syslem et al., 1979;
U.S. EPA, 1987
2,4,6-Trichloroaniline NA; diet NA mouse NA unspecified C/ND Cs2.9¢-2 U.S. EPA, 198/
hydrochlor ide tumors of the Welsburger
vascular system et al., 1976;
U.S. EPA, 1987
1.1,2-Trichloroethane gavageP; gavage . mouse mouse ver ver C/1.6E-5 €/5.7€-23 NCI, 1978; U.S. EPA,
(also see Table A) [5.7€-2)3.b 1960, 1986/NCI,
1978; U.S. EPA,
19680, 1984, 1986

Trichloroethylene two gavage mouse mouse 11ver Vver 82/1.36-69.b,h  p2/) yE-22 NCI, 1976; NTP,
studiesb; two (1.3€-2) 1983; U.S. EPA,
gavage studies 1985, 1968b/

U.S. EPA, 1987,
1988a,b

Trihalogenated methanes

Bromodichloromethane NA; 102-week gavage NA mouse NA 1iver B2/ND 82/1.3€-1 U.S. EPA, 1981/

study

(also see Table A)

NIP, 1986a;
U.S. EPA, 1987

005%h
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HEALTH EFFECTS ASSESSMENTS SUMMARY TABLE B: CARCINDGENICITY
Update: March, 1989

Exposure Specles Tumor Site CAG Group/q;* and Unit Risk Slope Reference
Compound Inhalation; Oral Inhatation Oral Inhalation oral Inhalation Oral Inhalation/Orat
{ug/m?)- (mg/7kg/day)-T
[ (mg/kg/day)-1]
Bromoform NA; NA NA NA NA NA D/ND D/ND U.s. £PA, 1981/
{also see Table A) U.S. EPA, 1987
Chlorodibromoethane NA; 105-week gavage NA mouse NA Tiver B2/ND B2/8.4E-2 U.S. EPA, 198Y/
s tudy {also see Table A) NTP, 1985;
U.S. EPA, 1987
Viny) chloride9 1-year inhalation rat rat Tiver tung A/4.2E-5 A72.3E+0 Maltont et al.,
study; 10-50 ppm (2.95¢-11) 1980, 1981; U.S.
diet EPA, 1985b; ATSDR,

1988/Feron et al.,
1981; U.S. EPA,
1984, 198Sa

dyerified, on IRIS

bgased upon route-to-route extrapolalion

C€There s Inadequate evidence for carcinogenicity of this compound by the oral route.

dIncorporates an absorption factor of 0.4. Inhalation potency slope of 1.3E-1 (mg/kg/day)-1 as administered and 5.2E-2 {mg/kg/day}-) as absorbed dose.
€Based on occupallonal data for coke-oven workers

fverified, IRIS 1nput pending.

9Scheduled for CRAVE review

bA new unit risk of 1.7x10°s (ug/m3)'l has been proposed in the Addendum to the HAD ({U.S. EPA, 1987) and adopted In the updated HEA (U.S. EPA,
1988a).

Y8ased on metabolized dose

392 classification is for 2,3,7,8-TCDD alone. Mixtures consisting of phenoxy herbicides and/or chlorophenols with 2,3,7,8-TCOD as a contaminant are
classified as B) carclinogens.

KA unit risk of SE-Slugllj" has been proposed by the Risk Assessment Forum and this recommendation has been scheduled for SAB review.

NA = Not applicable; ND = not determined
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U.S. EPA. 1988. Health and Environmental Effects Document for Sodium
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Toluene
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valll. 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. Ffinal report 120-day toxicity
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Remedial Response, Washington, DC.
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Environmental Assessment, Environmental Criteria and Assessment Office,
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Vanadium and compounds
Sodium metavanadate
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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. ECAO-CIN-H108.

Vanadium

Schroeder, J.A., M. Mitchener and A.P. Nason. 1970. Zirconium, niobjum,
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.
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and Remedial Response, Washington, DC. ECAO-CIN-H108.
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100(1): 59-68.

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

Xylenes
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. 86-2583.

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

Ungvary, G., E. Tatrai, A. Hudak, et al. 1980. The embryotoxic effects of
o-, m- and p-xylene. Toxicology. 18(1): 61-74.

U.S. EPA. 1984, Health Effects Assessment for Xylenes. Prepared by the
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH, for the O0ffice of Emergency and Remedial
Response, Washington, DC. EPA 540/1-86-006. )

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

Tatrad, E., G. Ungvary, I.R. Cseh, et al. 1981. The effects of long-term
inhalation of o-xylene on the liver. End. Environ. Xenobiotics, Proc. Int.
Conf. p. 293-300.
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O0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH, for the Office of Emergency and Remedial
Response, Washington, DC. EPA 540/1-86-006.

U.S. EPA. 1986a. Health and Environmental Effects Profile for Xylenes (o-,
m-, p-). Prepared by the Office of Health and Environmental Assessment,
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p-Xylene

U.S. EPA. 1984. Health Effects Assessment for Xylene. 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.

Mixed xylenes
Carpenter, C.P., E.R. Kinhead, D.L. Geary, et al. 1975. Petroleum

hydrocarbon 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.

NTP (National Toxicology Program). 1986. NTP lechnical 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. 1984. Health Effects Assessment for Xylene. 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. Integrated Risk Information System (IRIS): Reference Dose
(RFD) for oral exposure for xylenes (mixed isomers). Online. (Verification
date 03/19/87.) Office of Health and Environmental Assessment, Environ-
mental 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 in 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 Environméental Assessment, Environmental Criteria and
Assessment Office, Cincinnatl, OH, for the Office of Emergency and Remedial
Response, Washington, DC.
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HEA SUMMARY TABLE B8: CARCINOGENS

Acrolein

U.S. EPA. 1987a. Health Effects Assessment for Acrolein. 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. 1987b. Integrated Risk Information System (IRIS). Risk Estimate
for Carcinogenicity for Acrolein. Online. (Verification date 12/02/87).
OfFfice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Acrylonitrile

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

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

0'Berg, M. 1980. Epidemiologic study of workers exposed to acrylonitrile.
J. Occup. Med. 22: 245-252.

Quast, J.F., C.E. Wade, C.G. Humiston et al. 1980a. A 2-year toxicity and
oncogenicity study with acrylonitrile incorporated in the drinking water of
rats. Prepared by the Toxicology Research Laboratory, Health and Environ-
mental Research, Dow Chemical USA, Midland, -MI, for the Chemical Manufac-
turers Assoclation, Washington, DC. (Cited in U.S. EPA, 1983a)

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

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

U.S. EPA. 1987b. Integrated Risk Information System (IRIS). Risk Estimate
for Carcinogenicity for Acrylonitrile. Online. (Verification date
02/11/87). Office of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH.

Aldrin

Davis, K.lJ. 1965. Pathology report on mice for aldrin, dieldrin,
heptachlor, or heptachlor epoxide for two years. Int. Food. Drug Admin.
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Davis, K.J. and 0.G. Fitzhugh. 1962. Tumorigenic potential of aldrin and
dieldrin for mice. Toxicol. Appl. Pharmacol. 4: 187-189.

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

NCI (National Cancer Institute). 1977. Bloassays of aldrin and dieldrin
for possible carcinogenicity. NCI Carcinogenesis Tech. Rep. Ser. No. 21.
(A1so published as NTIS PB-275-666)

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

U.S. EPA. 1987a. Healih Effects Assessment for Aldrin. Prepared by the
0ffice of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH, for the Office of Emergency and Remedial
Response, Washington, DC.

U.S. EPA. 1987b. Integrated Risk Information System (IRIS). Risk Estimate
for Carcinogenicity for aldrin. Online. (Verification date 03/22/87).
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH.

Arsenic

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

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

Brown, C.C. and K.C. Chu. 1983c. A new method for the analysis of cohort
studies; implications of the multistage theory of carcinogenesis applied to
occupational arsenic exposure. Environ. Health Persp. 50: 293-308.

Enteritne, P.E. and G.M. Marsh. 1982. Cancer among workers exposed to
arsenic and other substances in a copper smelter. Am. J. Epidemiol. 116:
895-911.

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

Lee-Feldstein, A. 1983. Arsenic and respiratory cancer in man: Follow-up
of an occupational study. In: Arsenic: Industrial, Bilomedical, and Environ-
mental Perspectives, W. Lederer and R. Fensterheim, Eds. Van Nostrand
Reinhold, New York.
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U.S. EPA. 1984a. Health Effects Assessment for Arsenic. Prepared by the
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH, for the Office of Emergency and Remedial
Response, Washington, DC.

U.S. EPA. 1984b. Health Assessment Document for Inorganic Arsenic. Office
of Health and Environmental Assessment, Environmental Criteria and Assess-
ment Office, Research Triangle Park, NC. EPA-600/8/83-021F. NTIS P8
84-190891.

U.S. EPA. 1988. Integrated Risk Information System (IRIS). Risk estimate
for carcinogenicity for arsenic. Online. (Revised; verification date
01/13/88.) O0ffice of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Cincinnati, OH.

Asbestos

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