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Multi-Substance Rule for the Testing of
Neurotoxicity

AGENCY: Environmaental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: EPA is issuing a final rule,
under section 4 of the Toxic Substances
Control Act (TSCA), requiring
manufacturers and processors of 10
substances to conduct testing for
neurotoxicity. The 10 substances are
acetone (CAS No. 67-64-1), technical
grade n-amyl acetate (CAS No. 62863~
7), 1-butanol (CAS No. 71~36-3), n-
butyl acetate (CAS No. 123-86—4),
diethyl ether (CAS No. 60-29-7), 2-
ethoxyethanol (CAS No. 110-80-5},
ethy] acetate (CAS No. 141-78-6),
isobutyl alcohol (CAS No. 78-83-1),
methyl isobutyl ketone (CAS No. 108-
10-1), énd tetrahydrofuran (CAS No.
109--99--9). These substances are related
irr that all are volatile solvents with high
production volumes, occupational
exposure, presence in and/or release to
the environment, and, with the
exception of 2-ethoxyethanol, consumer
exposure. This rule requires cognitive
function and screening level tests for
neurotoxicity.

DATES: This rule shall become effective
on September 9, 1893. In accordance
with 40 CFR 23.5, this rule shall be
promulgated for purposes of judicial
review at 1 p.m. eastern daylight time
on August 10, 1993,

FOR FURTHER INFORMATION CONTACT:

" Susan B. Hazen, Director,
Environmental Assistance Division (TS~
799), Office of Pollution Prevention and
Toxics, Rm. E~543B, 401 M St,, SW.,
Washington, DC 20460, (202) 554-1404,
TDD (202) 554-0551.

SUPPLEMENTARY INFORMATION:

Electronic Availability: This document
is available as an electronic file on The

- Federal Bulletin Board at 9 a.m. on the

date of publication in the Federal
_ Register. By modem dial 202-512-1387
or call 202-512-1530 for disks or paper
copies. This file is available in
Postscript, Wordperfect 5.1 and ASCIL
EPA is issuing a final test rule under
section 4(a) of TSCA to obtain
neurctoxicity data for ten volatile
substances that have substantial
production, for which there is or may be
. substantial human exposure, and for

implementation of section 4 of TSCA,
15 U.S.C. 2603, which contains
authority for EPA to require the
development of data relevant to
assessing the risk to health and the
environment posed by exposure to
particular chemical substances or
mixtures (hereafter ‘‘substances”).

Under section 4(a) of TSCA, EPA
mus! require testing of a chemical
substance to develop health or ‘
environmental data if the Administrator
makes certain findings as described in
TSCA under section 4{(a)(1)(A) or (B).
Detailed discussions of the statutory
section 4 findings are provided in EPA’s
first and second proposed test rules,
which were published in the Federal
Register of July 18, 1980 (45 FR 48510)
and June 5, 1981 (46 FR 30300).
Additional discussion of the TSCA
section 4{a){1)(B) finding can be found
in the Federal Register notice which
articulates the criteria EPA uses for
making that finding (58 FR 28736, May
14, 1993).

B. Background

On March 4, 1991 (56 FR 9105), EPA
proposed a multi-substance test rule to
test 10 substances for a single
toxicological endpoint, neurotoxicity.
EPA belisves that available data on the
neurotoxic effects of many chemicals in
commercs, to which millions of
Americans are exposed, are insufficient
to evaluate human health risk and is
initiating this program to test some of
them. This approach is supported by a

recent study by the Office of Technology

Assessment (OTA) on the health threat
from neurotoxic chemicals (Ref. 46).
The OTA study stated that little is
known about the potentially adverse
effects of thousands of chemicals on the
nervous system because of inadequate
research and testing. Although EPA has
previously required neurotoxicity
testing as part of comprehensive test
programs of individual substances, EPA
intends this rule to be the first in a
series of actions to obtain data solely on
neurotoxicity.

Organic solvents were targeted for the
first neurotoxicity endpoint rule
because, as a group, they are associated
with neurological effects. There is wide
cancern about a range of potentially
adverse neurological consequences of
short-term and long-term exposure to
organic solvents. The human syndrome
may include fatigue, difficulty in

exposure substancss {Ref. 47). By
selecting those organic solvents with
high exposurs, the limited resources
avaiiable for testing will be focused on
a few substances with widespread use
and human exposure, instead of
requiring EPA to consider the whole
universe of organic solvents for testing.
Each sclvent in this rule was selected
for testing consideration because it hasg
a high production volums, high vapor
pressure, widespread use in the
workplace, and, with the exception of 2-
ethoxyethanol, widespread use by
consumers. EPA believes these
characteristics assure thet many people
are likely to have acute and/or chronic
exposure to these substances, A more
detailed description of how exposure
criteria were used to select the 10
candidate sclvents for testing can be
found in the prearuble to the proposed
test rule (56 FR 9105-9108, M 4,
1991). The 10 solvents for which testing
was proposed are acetone, n-amyl
acetats, 1-butanol, n-butyl acetats,
diethyl ether, 2-ethoxyethanol, ethyl
acetate, isocbutyl alcohol, methyl
iscbutyl ketone, and tetrahydrofuran.
EPA proposed that four neurotoxicity
tests be conducted with each solvent,
These tests are the functional
observational battery, motor activity,
neuropathology, and schedule-
controlled operant behavior. These tests

will examine neurcbehaviora) function -

in animals exposed by inhalation and
will not only screen for certain
neurotoxic effects of each solvent, but
will also indicate the relative safety of
the tested solvents for this endpoint.
EPA does not consider this test program
to ba the most comprehensive program
possible, but rather to be a start in
addressing a complex and long-
neglected issue. The testing in this rule,
therefore, should not be viewed as a
rigid universal template for all future
test rules of sclvents. Other test
programs have been suggested in the
past to examine solvent effects. A 1985
workshop co-sponsored by
representatives from industry,
academia, and government (Ref. 55)
recommended batteries of
neurobehavioral, electrophysiological,
end neuropathological tests in rodents
and primates exposed to solvents for up
to several years,

EPA'’s efforts to obtain data to address
its concern for the neurotoxicity of
specific solvents dates back over 10
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years to a proposad test rule (45 FR
48524, July 18, 1980) which discussed
EPA’s concerns for the neurotoxic
effects of chloromethane in adults after
chronic exposure and on offspring
exposed in utero, and concerns related
to abuse liability. All of these concerns
are censidered to ba ganerally relevant
10 solvents a5 a cless. This ruia
addresses only the first of these three
concerns, and in a limited wey. It will
utilize relatively short-term (80-<ay)
exposures as a surrogate for chronic
exposures. It requires testing in aduli
rodents only. Further, it requires only a
single test of complex neurobehavioral
function, schedule-controlled operant
behavior (SCOB). The SCOB evaluates
the effect on performance of a complex
task, which is dependent on memory

and learning. By way of contrast, a
much more extensive battery was
proposed at the solvent workshop {Ref.
55), which included: sensory and motor
electrophysiology; delayed matching-to-
sample (a test of short term memory);
repeated acquisition (a test of lzarning):
eued reaction time, including @
correlative electrophysinlogical monitor;
a vigilance and tracking task; and
psychemoter tests. Thus, EPA is
requiring e very modest testing program
in this area in comparison to the
scientifically acknowledged diversity of
the potential neurotoxic effects of
concern.

In evaluating the testing needs for
these substances, EPA considered the
svaiiable published and unpublished
information on the use, production

volume, vapor pressure, occupational
and consumer exposure, presence in
and relsase to the environment, and
neurotoxicity to animals and hurisns
(56 FR 9106—9110, March 4, 1991].
From its evaluation of these data, EPA
proposed specific neurotoxicity testing
tor these suhstences under TSCA
saction 4{(a){1)}{B). In acdditiny, FPA
considered available infoimation on
whethar these subsiances may present
an vnreasonable risk of injury to health
and as a consequence EPA also
proposed neurotoxicity testing for six of
the substances under TSCA section
4(a}(1){A).

After reviewing the public comments
submitted in response to the proposed
rule, EPA is requiring neurotoxicity
testing for the following 10 substances:

Chemical name CAS No. Dockst No.
acetone ' 67-64-1 42134B/42135A
n-amy! acetats, tOCHNICA] GIAUB ..........coceeecnisriiiccrnicnessesesteesesaressrssssssssasssnssenesuosscssaasenssesranecsessssen 626-63-7 421348/42136A
FDBULANOL ...oeviviceecteeieseieeterners e s s stes e canerasesssansasbesatssms e rnsssnsssnsssnssasvasssensebessssaessessessenvarssrssnserasessesaent sbesas 71-36-3 421348/42137A
nbutyl acetate 125864 42134B/42138A
diethyl ether 60-20-7 42134B/42138A
2-ethoxyethanol rearaes 110-80-5 42134B/32140A
ethyl acetate 141-78-6 42134B/42141A
isobutyl alcohol 78-83-1 421348/42142A
methyl isobutyt ketone 108-10-1 42134B/42017C
tetrahydrofuran 109-99-8 42134B/42143A

EPA will continue to evaluate the 11. Public Comments additiona!l studies for EPA to consider

-need for this type of testing of

additional substances and may pursue
rulemaking on additional substances as
necessary to require such testing. EPA
intends to identify future candidates for
addition to this rule from its chemical
screening program, TSCA section 8(e)
data, Premanufacture Notices, Structure-
Activity Relationship data, nominations
from other EPA programs, Interagency
Testing Committee (ITC)
recommendations, and other relevant
SOurces,

The regulatory text of this rule is in
tabular form under 40 CFR 799.5050.
For future multi-substance rules, EPA is
considering amending § 799.5050.
Hsnce, this and subsequent multi-
substance endpoint rules would be
listed in a single table, and all the test
requirements (health, environmental,
chemical fete, etc.) for a substance will
be in a single location. EPA believes that
listing the test requirements for all the
multi-substance endpoint rules in one
table would be advantageous for persons
subject to TSCA section 4 test rules and
will simplify and aid in their
monitoring and compliance.

EPA received comments on the
proposed ‘‘Multi-substance Rule for the
Testing of Neurotoxicity” (56 FR 9105,
March 4, 1991) from the Chemical
Manufacturers Association (CMA) (Ref.
3), CMA's Acetone Panel (Refs, 4, 5 and
68}, CMA’s Glycol Ethers Panel (Ref. 6),
CMA's Ketones Panel (Refs. 7 and 8),
CMA's Oxo Process Panel (Refs. 9
through 12), the American Industrial
Health Council {ATHC) (Ref. 1), the
Diethyl Ether Manufacturers Task Group
{DEMTG) (Ref. 13), BASF Corporation
(BASF) (Ref. 2), The Dow Chemical
Company (Dow) (Ref. 14), DuPont (Ref.
15), Kodak (Ref. 16), Monsanto (Ref. 17),
Rohm and Haes {(Ref. 18), Union Carbide
(Ref. 19), the Interagency Testing
Committee (ITC) (Ref. 21), Dr. J. Glowa
of the U.S. Depertment of Health and
Human Services (Ref. 20), Dr. D,
McMillan of the University of Arkansas
(Ref. 22), Dr. R. Neal of Vanderbilt
University (Ref. 25), and Drs. D. Cory-
Slechta {Ref. 23) and B. Weiss (Ref. 24)
of the University of Rochester. These
submissions contained both comments
ragarding the proposed rule and

before promulgating the final rule.
These comments are addressed in detail
below,

A. General Testing Policy Issues

CMA (Ref. 3) submitted comments
which addressed severeal general testing
policy issues, specifically, comments
regarding the use of endpoint versus
comprehensive test rules, the selection
criteria for determining candidatses for
testing consideration, the pre-
rulemaking information gathering
process, and the use of a screening
battery. EPA believes that these
comments address general policy issues
that extend beyond the scope of this
rulemsking. Although resolution of such
general policy issues is largely within
EPA’s discretion, they are addressed
briefly below,

The ITC (Ref. 21) indicated its suppost
for the concept of a multi-substance
endpoint rule in genseral and
particularly when such a rule targets
“substantially produced chemicals” as
with the proposed neurotoxicity test
rule. CMA {Ref. 3) commented that the
multi-substance endpoint test rule
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proposal was an importent new
initiative in the TSCA testing program
noting that, in the past, EPA
traditionally required in-depth testing of
multiple endpoints on a singie
substance that was time and resource
intensive for both EPA and industry.
CMA and Monsanto {Ref. 17} further
stated that the vaiue of focused
endpoint rules will be lost if, at a later
date, EPA requires comprehensive N
testing on a substance that was subject
te an endpoint rule.

EPA does not believe that multi-
substance endpoint rules should be the
exclusive means for testing chemical
substancas, nor that endpeint rules
should alweys focus solely on the
“endpoint of greatest concern.” Multi-
substance endpoint rulss are only one
means by which EPA can require testing
ta develop data on chemical substances
for which there are insufficient deta or
experience upon which the effects of
manufacture, distribution in commarce,
processing, use, or dispossl of such
substance on healith or the environment
can reasonably be determined or
predicted. EPA's testing efforts are
intended to develap information on any
endpoints of concern. Without any, or
with only limited knowledge sbout a
specific endpoint, it cannot be
determined whether this endpoint is the
“endpoint of greatest concern."”
Therefore, as scientific advancss and
developments may indicate & cause for
concern in the future, EPA cannot,
consistent with its statutory mandate,
state that testing of a substance will be
limited to a particular endpoint.

Furthermore, EPA does not believe
that future comprehensive tests of a
substance would lessen the value of the
endpoint rule concept. “Endpoint” and
“comprehensive’ test rules are two
valuable, but different, epproaches to
developisig data on chemical substances
that will not necessarily lead to
duplicative testing requirements. If data
generated under an endpoint rule
adequately addresses the concerns
underlying the testing requirements,
there would be no justificetion for
further testing on the same endpoint —
even if additional “comprehensive”
testing of the same chemical substance
were later required. Under TSCA,
additional testing can be required only
where an appropriate rationale for such
testing (including & “‘date insufficiency”
finding) can be provided. In addition,
data from endpoint testing mey allow
EPA to focus and tailor subsequent
testing so as to obtain more useful data
or, as indicated above, to decide that no
additional data are necessary. For these
reasons, EPA continues to believe that
both types of rulemaking activities have

their place in the TSCA soction 4
process.

CMA (Ref. 3) commented that
supportable criteria are needed in
selecting substances for an endpoint
rule to assure that the endpoint is e
priority corcern for the substance and
not merely a data gap. CMA was also
concerned thai, as fulure substances are
added to the endpoint rule, EPA provide
& clear justification for and an
opportunity to comment on the
selection of substances for testing
consideration,

EPA agrees that supportable criteria
are needed for selection of substancss as
candidates for testing consideration, and
that once EPA has determined it will
require testing of certain substances —
including any additions to this rule —
the public must have the oppertunity to
commant on EPA’s proposed findings in
support of its tasting decision. However,
in the context of this rulemaking, CMA's
concerns regarding the chemical
selection process are addressed below.

In this rule, EPA has identified a class
of substances (organic solvents) that
demonstrate a high potential to be
neurotoxic agents, as well as & high
potential for exposure. EPA noted in the
proposed rule that there are scientific
data indicating that neurctoxicity is a
concern for organic solvents as a class,
including substances which have
already been tested under TSCA section
4. While some of these scientific dats
may not specifically relate to the
substances in this rule, taken as a
whole, the data form the basis for
evaluating the neurctoxicity of these
solvents. This issue is outlined in the
OTA report (Ref. 46). In addition, EPA
believes that high production volume,
substantial human exposure, substantial
environmental release, and high
volatility as outlined in the proposed
rule are supportable criteria for selecting
the group of solvents in this final rule.
Therefore, EPA believes that there is
adequate support for the selsction of
these substances for consideration for
neurotoxicity endpoint testing.

CMA (Ref. 3) expressed concern that
EPA relied too heavily on gross
indicators of exposure in its chemical
selection process for the proposed rule.
These indicators included size of
worker population, presence in
consumer products, and total amount
released into the environment. CMA
believes that more relevant indicatars
include frequency and duration of
workplace exposurs, the use of
protective equipment and process
controls, concentrations at which
exposure occurs, the levels et which the
subject chemicals are present in
consumer products, the likelihood of

release during use of these products,
and the frequency with which they are
used. According to CMA, these
exposure factors are important in the
chemical selection process because
studies indicate that neurotoxic effects
are g function of dose lovels and
duration of exposure.

EPA believes that section 4 of TSCA
does niot require EPA. to uss CMA's
approach in selecting, from the entire
universe of-substances currently in
production, thoss substances which it
wishes to consider for testing under
saction 4 of TSCA. In short, this leve! of
exposure information is more
eppropriate in 8 determination ta
regulate the substances rather than &
decision to require testing. In addition,
the types of data suggested by CMA to
evaluate exposure are not always
available to EPA, nor is it always
feasible for EPA to acquire them
independently. A& complete assessmant
of ell exposure scenarios as suggested by
CMA would be very resource intensive,
and such costs are unjustified at this
stage in the procass. This type of
exposure assessment is resource
intensive since specific industries,
processes, and work functions must be
identified and analyzed for exposure
ggtemial; then monitoring studies must

designed, performed, and analyzed
for each exposure scenario. Monitoring
studies, additionally, must be
conducted over a period of time that
will allow some assessment of the
variability in exposure concentrations
and worker activities (e.g., maintenance
sctivities, repair work), further adding
to the cost of the assessment. Similarly,
consumer exposure estimates require
th:at many consumer products
containing the substance in question be
identified and the use patterns and
frequency be identified, and expected
exposure concentrations and routes
estimated.

Although EPA sagrees that more
detailed exposure information is
desirable and that neurotoxicity as well
as most cther toxic responses are doss/
duration dependent, EPA believes that
the strategy it used in selecting these
substances for testing considerstion is
valid. Whenever there is a large number
of workers involved in the manufacture
and use of substances, it can readily be
assumed that some exposure is likely
and that smaller groups of the large
population will have exposures higher
than the average as a result of specific
job functions, accidents, or poor work
practices.

CMA also commented that EPA relied
exclusively on exposure indicators, and
did not teke into account existing date
on neurctoxicity in its chemical
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sslection process. EPA disagrees. EPA’s
chemical sslection process for this
andpoint rule had two stages. The first
stage assessed potsntial exposure end
release, whils the sscond stage
gvaluated availabls neurotoxicity data.
Cleerly, EPA took into account existing
health effects studies, since the original
exposure and releass assassment
identified 14 substances for
consideration in the proposed rule.
Following evaluation of neurotoxicity
data for the 14 substences, EPA
determined that four of these substances
were adequately tested for the types of
tosts required by this rule and these
wars removed from considsration.

CMA noted that existing 26— end 98-
day tests may provide indicators of
neurotoxicity or tha ebsence of
asurotoxic potential even if thess
studiss do not fcliow currant TSCA
neurctoxicity guidelines. EPA agraes
with CMA that dats from subchronic
studies can provide suggestive evidence
that a substance is 8 neurotoxicant;
however, the abssnce of ar indication of
neurotoxicity in & study not designed
specificelly to examine neurotoxicity
provides at best only minimal
indication of the neurctoxic potential of
a compound. EPA does not beliave that
this level of informetion is sufficient to
obviate the need to consider these
. substances for testing under TSCA
section 4.

CMA noted that in the proposed rule
EPA indicated that it was not going to
rely on structure-activity relationships
(SAR) in selecting candidates since
oxisting information in this erea is
sparse for solvents. CMA coucurred
with a cautious use of SAR, but
indicated that judicicus use of SAR with
uxposure data and existing studies
provide useful tools for prioritizing
substances for neurotoxicity testing.
Because of unique aspects of the
nervous system, EPA believes that test
design is critical in evaluating
substances for neurotoxic potential. EPA
fully understands the use of SAR as one
of the tools available for prioritizing
substances for testing. EPA chose not to
use SAR data for selecting substances
for testing consideration for this rule
because the information on organic
solvents was insufficient for a valid SAR
analysis.

CMA (Rsf. 3) expressed concern with
tow the endpoint rule wili relate to
other testing schemes such as the
Organization for Economic Coopoeration
and Dsvelopment (OECD) Screening
Information Data Set (SIDS) battery, and
to previous evaluations of testing needs
under TSCA. CMA believes that when
exposure and production are the main
reasons for requiring testing of a

substance or class of substances, the
first step in testing should be the
conduct of a SIDS battery which would
allow deterruination of the most
appropriate test in a more focused
endpoint rule.

A believes that there are a number
of approaches to selecting and testing
substances. However, discussion of
these options is more appropriately
addressed ifl the context of EPA’s
ongoing review of the role screening
levs] testing and endpoint testing
should play in the section 4 test
program as part of its development of an
overal} testing strategy. One possible
approach is use of the SIDS battery or
other screening studies as a first
axamination of a substance followsd by
use of the data genereated to relect
additional testing. The first SIDS data
which became avaiiable in late 1992
will be important in this evaluation. It
should be noted, however, that the SIDS
bettary does not explicitly address
neurctorxicity and thus may not be
useful tc determine the need for such
studies. '

CMA (Ref. 3) and Monsanto (Ref. 17)
noted that some of the substances in the
proposed rule have had previous TSCA
testing activity; in particular, the
evaluation of methyl isobutyl ketane
{(MIBK) was reported to Congress as
complete under section 4. CMA and
Monsanto requested that EPA provide a
rationale for reopening rulemaking on
MIBK in the absence of additional
scientific data. EPA notes that MIBK
testing was complete only in regards to
the previously agreed upon testing
program. EPA, however, had not
evaluated the need for neurotoxicity
testing at the time industry proposed its
testing program in 1982. This evaluation
was not done because EPA did not have
guidelines for neurotoxicity testing
should it have determined that
neurotoxicity testing was necessary.
More importantly, as noted under Unit
IL] of this preamble, EPA believes that
evaiuation of testing needs for a
chermical is a progressive process which
can be influenced by emerging scientific
and social concerns, therefore, it is
unlikely that EPA could say that
complete data are available on any
substance.

CMA (Ref. 3) noted that because the
endpoint rule was not initiated by
designation from the ITC, EPA did not
have tha advantage of the exposure and
health effects studies that would have
been submitted under TSCA sections
8(a) and 8(d). CMA suggested that EPA
should publish lists of substances to be
included in endpoint rules prior to
committing resources to rulemaking in
order to obtain any unpublished data.

Similarly, Rohm and Haas (Ref. 18)
stated that a section 8{d) rule is the most
effoctive means of obtaining
unpublished data, particularly from
sources that may not be aware of the
noed for data becauss they aré not
manufacturers or importers of the
substance. Furthermore, Rohm and Haas
believes a modified section B(d) rule,
which requires only submissicn of data
related to the endpoint and does not
have a 10—year reporting requirement,
would be affective i providing EPA
with the data necessary to assure that
du&gicative testing is not required.

A agrees with the manufacturers
that review of all reesonably available
information, including unpublished
studies, is necessary prior to
promulgating a final rule. Although
publishing a section 8{d) rule would
result in submission of unpublished
studies, publication of a proposed test
rule requesting comments also results in
the submission of unpublished studies
and other relevant information. As
indicated during the public meeting and
by the submission of studies during the
public comment period, publication of
the proposed multi-substance
neurotoxicity testing rule was effective
in obtaining unpublished studies. EPA
has the opportunity to review these
studiss and make any appropriate
changes in the final rule. EPA also
believes that the individuals who have
data which would be submitted under
section 8(d) are likely to be the same as
those impacted by the rule, and thus
they would submit any data that would
meet the data needs of the rule during
the comment period. In additicn, since
a sectien 8(d) rule was not promuigated,
the need to submit data disappears after
the final rule is promulgated, which
addresses the concerns axpressed by
Rohm and Haas regarding the 10-year
reporting requirement (Ref. 18).

B. Section 4{a}(1){B) Finding

in addition to comments on general
testing policy issues, EPA received
commerits regarding its proposed
findings in support of the neurotoxicity
testing required by this rule. These
comments are addressed below.

CMA (Ref. 3) commented that EPA
should reexamine its proposed section
4(a)(1)}(B) finding {*‘B" finding) for the
10 substances for which findings were
made in the proposed rule. It believes
that EPA should first finalize its policy
for exposure-based findings (“B"
findings) proposed in response to the
Fifth Circuit Court of Appeals remand
in the cumene case before taking final
action in this rulemaking; second, avoid
the use of gross indicators of human
exposure to solvents, namely the
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National Occupationsal Exposurs Survey
(NOES]), to estimate worker exposure,
and consumer usage end product
surveys to sstimate consumer exposure,
in support of its findings for requiring
testing of thase solvents; and finally,
avoid the use of chemical release data
s containad in the Toxics Releasa
Inventory {TRI) because, CMA contends,
it is not sufficient to justify entry of a
compound into the environment. CMA’s
Panels (Refs. 4, 6, 7 and 9), Dow (Ref.
14), Du Pont {Ref. 15), DEMTG (Ref. 13),
BASF (Ref. 2), Kodak (Ref. 16), and
Monsanto (Ref. 17) also commented that
& “B" finding for either individual
organic solvents or the group as a whole
is not justified. Public comments which
are specific to the individual members
of this group will be addressed below on
a substance by substance basis, while
comments and responses appropriate to
all members of this group follow.

1. Policy for exposure-based findings.
CMA (Ref. 3), CMA's Oxo Process Panel
(Ref. 9), and Monsanto (Ref. 17)
commented that EPA should first
finalize its policy for exposure-based
findings (“B" findings) before taking
final action in this rulemaking. (The “B"
policy was proposed in the Federal
Register of July 15, 1991 (56 FR 32294}).
They maintain that formalization of this
policy is required by the Fifth Circuit
Court of Appeals in the cumene case
and will aid in future rules enacted
under TSCA.

The final “B" policy was issued on
May 14, 1993 (58 FR 28736). However,
EPA does not agree that issuance of this
policy was mandated before final action
could be taken in this rule. The Fifth
Circuit Court of Appeals in CMA vs.
EPA (Ref. 26 at p. 359) made it clear that
EPA need not adopt & definition
applicable to all cases, but may choose
to proceed on e case-by-case basis, if it
rationally explains its exercise of
discretion. EPA has fully articulated its
decision-making rationale in this rule
and in the proposed multi-substance
rule for the testing of 10 organic
solvents for neurctoxicity (56 FR 8105,
March 4, 1981). EPA believes that this
rule and the proposed rule clearly
articulate the criteria it used in making
a finding under TSCA section
4{a)(1)(B)(i}. Because EPA considers this
rule to be legally sufficient, EPA did not
reopen the comment period for this rule
when the “B” policy was proposed on
July 15, 1991 (56 FR 32294). Despite the
independence of this rule from the “B”
policy, the 4(a)(1)(B) findings in this
rule meet the criteria of the “B" policy.

2. Purposes of TSCA section
4(a){(1}(B). In addressing EPA’s findings
under section 4(a){1){B}, CMA and other
commenters state that EPA has

inadequately considered all of the
factors relevant to testing decisions
under section 4(a)(1)(B). CMA (Ref. 3,
pp. 18-19) conitends that:

EPA's basic inquiry should be whether,
taking into account known toxicity dsta for
other chamicals, exposure is sufficiently
great to prosant a significant and widsspread
risk if testing is positive for the endpoint in
question. )
Furthermors, if EPA cannot make such
& determination:

* * * testing would not be required to
determine whether the substance presents an
*unreasonable risk of injury" under TSCA
section 6 because there would be no need to
control its manufacture or use even if test
results are positive.

EPA believes that CMA's comments
reflect an inaccurate understanding of
the role of chemical testing conducted
under the authority of section 4 within
TSCA's statutory framework and
purposes. TSCA was enacted to ensure
that, given the exposure of humans and
the environment to a large number of
chemical substances and mixtures with
potentially harmful effocts, there would
be effective regulation of commerce in
such substances {TSCA section 2(a), 15
U.S.C. 2601(a)). Since the potential
effects of many chemical substances in
commerce are not known, the policy
provisions of TSCA reflect Congress’
intent that:

* * * adequate data should be developed
with respect to the effect of chemical
substances and mixtures on health and the
environment and that the development of
such data should be the responsibility of
those who manufacture and those who
process such [substances]. (TSCA section
2(b)(1), 15 U.S.C. 2601(b)(1))

Section 4 of TSCA provides EPA the
authority to require such testing. In
contrast, section 6 of TSCA provides
EPA the authority to regulate these
chemical substances once their effects
are more adequately characterized, i.e.,
once the Administrator makes & finding
that a chemical substance “presents or
will present an unreasonable risk of
injury to health or the snvironment." 15
U.S.C. 2605.

In effect, CMA argues that EPA must
make a finding that a chemical
substance would pose an unreasonable
risk of injury at some hypothstical level
of toxicity in order to require testing
under section 4(a}(1)(B) of TSCA.. To do
this, CMA envisions EPA doing a formal
exposure assessment. This approsach
was explicitly rejected by the court in
CMA v. EPA (Ref. 26 at 354-355), which
stated:

If the EPA properiy conciudes funder
sections 4{a){1)(B}{ii) and {iii)} that the
existing dats and experience do not suffice as

a basis for it to reasonably predict that there
will be no health or environmental injury
from the manufacturing (or processing, etc.)
of the chemical, then affirmative evidence
and findings of risk of injury to health or the
environment at hypothetical toxicity levels
under section 4(a)(1)(B)(i} are not necessary
to provide & nexus between requiring testing
under section 4(a)(i}(B) and congressional
concern for health and the environment.

Furthermore, CMA's approach would
essentially have EPA meking the same
finding for a section 4 rule as for a
saction 6 rule — a requirement that the
courts have repeatedly rejected. “{Tlhe
level of certainty of risk warranting &
section 4 test rule is lower than that
warranting a section 6 regulatory rule”
under TSCA. CMA v. U.S. EPA (Ref. 58
st 979). See also Ausimont U.S.A. Inc.
v. EPA (Ref. 66 at 85-88}, (EPA’s burden
is to demonstrate not fact, but doubt and
uncertainty, in order to require testing
under section 4); and CMA v. U.S. EPA
{Ref. 58 at 984-988) (EPA need not
gather information to make & reasonable
prediction or determination of risk
before issuing a test rulej.

EPA now turns to addressing
comments regarding the individual
companents of its findings under
section 4(a}(1)(B) of TSCA in support of
the testing requirements.

3. Substantial production. EPA
indicated’'in the proposed rule that ali
10 of the substances in the praposal are
produced in quantities exceeding 12
million pounds annually (56 FR 8107,
March 4, 1991). Production data
reported for substances listed in the
TSCA inventory {presently over 70,000
entries) indicate that only 4.8 percent of
the listed substances have production
volumes over 10 million pounds.
Clearly, if the 10 members of this group
of solvents ere produced in quantities
greater than 95 percent of the other
compounds listed in the TSCA
inventory, EPA believes it is reasonably
and unambiguously justified in making
a section 4(a)(1){B)(i} finding based on
substantial production. It should be
noted that the “B" policy specifies that
1 million pounds be established as the
substantial production threshold. The
production volumes of all 10 substances
in this rule are consistent with, and
indeed, well abave the threshold.

4. Substantial human exposure.
and its Panels (Refs. 3, 4, 6, 7, and 8),
DEMTG (Ref.13), Dupont (Ref. 15), and
Monsanto (Ref. 17) questioned the use
of gross indicators of worker exposure 10
solvents, namely the gize of the affected
workplace population and the presence
of these solvents in consumer products.
as EPA's basis for making its TSCA
section 4(a){(1)}{B}{i) findings in support
of the testing requirements. The
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commenters maintained that the
findings should plece a greater
smphasis on intensity, duration, and
frequency of exposure in determining
neurotoxic potential. CMA and the
manufacturers maintained that a large
number of exposed workers in itself
does not constitute substartial exposure
to suppert a section 4{a)(1}(B) finding.

EPA belisves that the exposure
parameters of intensity, duration and
frequency are more relevant to a finding
of “significant” exposure, than to a
finding of “substantial” exposure.
Although EPA did not make a finding of
“significant’ exposure, it, nevertheless,
considered chemical/physical
properties which would contribute to
significant exposure. EPA articulated in
the proposed rule that available data on
the vapor pressure of these substances
was of major concern to EPA in making
its findings because inhalation is a
major route of exposure for volatile
organic solvents (56 FR 9111, March 4,
1991). The rule also stated that volatile
organic solvents are typically small (low
molscular waight) molecules which may
permit a second major route of
exposure, skin penetration. Therefore,
EPA believes that it has explained,
albeit generally, that the physical and
chemical properties and uses of these
solvents contribute to human exposure.

EPA also believes that it clearly
articulated in the proposed rule its
rationale for interpreting the term
“substantial human exposure” to refer
to “widespread human exposure” or
"exposure to a large number of people”
within the meaning of TSCA section
4(a)(1){B}(i)(IT). (56 FR 9110-9111,
March 4, 1991). In the proposed rule,
EPA found, using low-range estimates,
that 172,000 workers and 3.7 million
consumers are potentially exposed to
each of the organic solvents subject to
this test rule. High-range estimates
indicate that as many as 1.5 million
workers and 112 million consumers
may be exposed to these substances (56
FR 9107, March 4, 1991). For these
reasons, EPA believes that it has met its
burden under TSCA section
4(a)(1)}{B)(i)(1I) to demonstrate that there
is or may be substantial human
exposure to each of the organic solvents
subject to this rule,

CMA contends that both the National
Gccupational Exposure Survey (NOES)
and EPA's own consumer product
survey, on which a finding of
substantial human exposure was based,
are flawed. This position was shared by
CMA’s Panels (Refs, 4, 6, 7 and 9), Dow
{Ref. 14), DuPont (Ref. 15), DEMTG (Ref.
13}, AIHC (Ref. 1), BASF (Ref. 2}, Kodak
(Ref. 16), and Monsanto (Ref. 17).
CMA’s Acetone Panel (Ref. 4)

commented that ERA’s consumer usage

. and product surveys greatly
“overestimate both the number of

products which contain acetone and
humsn exposure to it. This position was
also held by CMA’s Ketones Pane! (Ref.
7) for methyl isobuty! ketons, and by
CMA (Kef. 3) for all 10 subsiances
discussed,in the proposed rule.

EPA does not agree that its reliance on
the NOES and consumer usage and
product surveys for its analysis of
human exposure to the organic solvents
was unreasonable. The NOES,
conducted in 1981 to 1983, was based
on field surveys of 4,490 facilities that
served as a statistical sample of virtually
all workplace environments, except
mining and agriculture, in the United
States where 8 or more persons are
employed. Based on these samples, the
numbers of persons nationwide who are
potentially exposed to different -
substances were estimated. Substances
in trade name products were also
included. No information was obtained
on actual or potential concentrations of
substances at potential worker exposure
sites (Ref. 61). Therefore, the NOES data
is not intended to be an exact
determination of worker exposure to a
chemical compound in a quantitative
sense; rather, it is intended b an
estimate of potential human exposure to
the test substances in the workplace.
This information is a valid basis for, and
is relevant to a determination that
testing of these substances under TSCA
section 4 is warranted. While EPA has
acknowledged that there may be
sampling errors in the NOES survey,
EPA disagrees with the implication that
the survey is of little value in
determining occupational exposure
relative to other substances used in
commerce for purposes of TSCA section
4(a}(1)(B)(i). According to the NOES
survey, at least 172,000 and as many as
1,510,107 workers are exposed to each
of the organic solvents (56 FR 9107,
March 4, 1991) subject to this rule.
Although the exact numerical value of
NOES estimates may be questioned,
EPA believes that the range of potential
exposures is a sufficient basis for
concern under TSCA secticn
4{a)(1)(B)(i). In addition, the potential
for occupational exposure to these
solvents is consistent with EPA’s “B”
policy which specifies that the
threshold criterion for substantial
worker exposure be 1,000 workers (58
FR 28736, May 14, 1993). In fact, this
substantial worker exposure threshold is
clearly exceeded by all of the solvents
subject to this test rule. Therefore, EPA
conciudes that there is. or may be.

- exposure estimates fromn its consumer

substantial worker exposure to these i
compounds.

In the proposed rule, EPA indicated
that each of the solvents was present in
from 1 to 51 consumer products, and
that their formulations had widespread
use in industry (56 FR 9107, Merch 4,
1991). EPA salso notss that human

VI

X
product survey, which incorporated a

degree of uncertainty as to the range of
values reported in the estimates,
indicated that 3.7 to 112 million
consumers were potentially exposed to
each of the individual solvents (Id.).
These estimates also clearly exceed
EPA's threshold of 10,000 consumers as
its criterion for a substantial human
exposure finding {58 FR 28736, May 14,
1993). From data contained in their own
submissions, manufacturers (Refs. 9c,
gh and 10b) and CMA (Refs. 7f, 7i and
7j) have indicated that the solvents
contained in the proposed rule are
widely present in commercial products.
Also, based on the solvents’ presence in
numerous chemical formulations, CMA
{Ref. 3) commented that compliance
with the export notification requirement
under section 12(b) of TSCA would be
burdensome for thousands of
formulators. This comment by CMA
indicates that the solvents are present in
products produced by thousands of
formulators and that EPA’s estimates of
consumer exposure have a sound basis,

EPA concludes that both worker and
consumer exposurs, as described by
NOES data and the consumer product
usage survey respectively, are consistent
with a section 4(a}(1)(B){i}(II) finding by
indicating that there is, or may be,
substantial human exposure, Both
worker and consumer exposure
eslimates far exceed the “B” finding
threshold criteria. EPA believes that
potential exposure to as many as 1.5
million workers and 112 million
consumers (56 FR 9107, March 4, 1991),
which, as indicated by the
manufacturers own comments, may be
underestimated, fulfills the spirit and
intent of TSCA section 4(a)(1)(B).

5. Substantial environmental release.
The CMA Panels (Refs. 4, 6, 7 and 9)
commented that Toxics Release
Inventory (TRI) release data are not
sufficient to establish if a compound
“enters the environment” within the
meaning of TSCA section 4. While they
agreed with the quantities of solvents
cited as released to the astmosphere, they
argued that atmospheric release of a
substance does not in itself constitute
“‘entry” into the environment as
required by section 4(a}(1)(B). They
supported this argument with
atmospheric modeling results which
indicated that fenceline concentrations
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of the solvents are below occupational
exposure guidelines (Refs. 4 and 7).
CMA also commented that EPA should
look at other factors, such as
environmental fate and persistence,
rather than release and monitoring data
alone (Ref. 9).

The TRI was mandated by the
Emergency Planning end Community
Right-to-Know Act (EPCRA) enacted by
Congress in October 1986 and requires
certein menufacturers, processors, and
users to report to EPA and the States the
amounts of approximatsly 300
chemicals and categories of chemical
compounds that they release directly to
air, water, ar land, or that they transfer
to off-site facilities. These data must be
compiled into an annual inventory
available to the publicin a
computerized database. While not all
industrial producers, importers,
processars, and users are required to
report (e.g., minimum volume
production/use requirements), the
inventory is a valuable resourcs in
assessing releases (Ref. 65).

In the proposed rule, EPA made
substantial release findings for four of
the solvents, acetone, 1-butanol, 2-
sthoxyethanol, and methyl isobutyl
ketone, each of which were found to
have been released into the environment
in quantities exceeding 1 million
pounds per year (56 FR 9108 and 9111,
March 4, 1991). The proposed rule also
indicated that 9 of the solvents have
been detected in air, drinking water,
di?osal sites, effluent, ground water,
and surface water samples, and points
out that 3 of the 4 solvents for which a
substantial release finding was made
were in the top 25 TRI chemicals
emitted into the air in 1887 (56 FR 9108,
March 4, 1991).

EPA does not agree with the CMA
Panels that use of TRl environmental
release information to support a finding
under TSCA section 4 is not
appropriate, or that large releases of a
compound do not necessarily constitute
entry into the environment under
saction 4(a}{1)(B)}{(i)(I). Under TSCA
section 4(a)(1)(B)(i}, a finding can be
made if, given substantial production, a
substance enters, or may reasonably be
anticipated to enter, the environment in
substantial quantities (Ref. 27). EPA
believes that it is reasonable to interpret
the phrase “enters the environment in
substantial quantities” to refer to large
quantities of releasss of a chemical into
the environment. CMA's arguments
notwithstanding, EPA believes that the
statutory language and legislative
history, which are silent as to
consideration of quantities released
versus the concentrations which result
from these releases in making the

determination that a chemical “‘enters
the environment”’, do not compel EPA
to adopt a different (i.e., CMA's})
interpretation of TSCA section
4(a}(1)(BY)(M):

In these circumstances, Congress is
deemed to have implicitly delegated to the
EPA the power to define or interpret
“substantial,” and we will sustain the
agency’s interpretation as long as itis ~
rational and consistent with the statutory
scheme and the legislative history.

CMA v. EPA (Ref. 26 at 354). The Court
also stated that EPA “has considerable
latitude in defining and interpreting
'substantial’ as it is used in clauses (I}
and (I} of section 4(a}(1}(B}(i)” and that
EPA is “not obliged to adopt or take into
account a specific criterion (such as, for
example only, persistence after entry)”
when interpreting and making a finding
under section 4 (Ref. 26 at 359 and 360).
As explained in the proposed rule (56
FR 91109111, March 4, 1991), EPA
believes that substances that are
released into the environment in
millions of pounds annually must be
considered to “‘enter the environment in
substantial quantities’ within the
meaning of TSCA sectian 4{a}(1)(BXi)(1).
Furthermore, this is consistent with the
recently published “B" policy which
specifies an environmental release
threshold of 1 million pounds aggregate
annual release (58 FR 28736, May 14,
1993). In fact, the release data and
exposure estimates found in this rule far
exceed the thresholds for making “B"”
findings that EPA articulated in the
proposed rule and specified in the “B”
policy. By reasonable interpretation of
TSCA section 4(a)(1){B){i), EPA believes
these substances mest the definition of
potential substantial release and/or
exposure.

One CMA Panel (Ref. ) commented
that EPA should consider
environmental fate and persistence
when determining the extent to which
a substance enters the environment,
while other CMA Panels challenged
“entry into the environment” by
providing fenceline concentrations of
solvents predicted by air dispersion
modeling studies at several industrial
sites (Refs. 4 and 7). While EPA agrees
that many of the factors CMA has urged
the Agency to consider when making its
section 4(a}(1)(B}{i){I} finding are useful
in exposure assessment, EPA does not
believe that it is required to consider
them in each and every case. However,
it should be noted that where sufficient
fate and toxicity data are available, EPA
analyzes the data to determine whether
the data are adequate to reasonably
determine or predict the effects of the
substance and whether further testing is

necessary. Consequently, EPA alwayg
welcomes exposure information of the
tyg:)CMA urges it to consider.

2P A did consider air dispersion
modeling studies submitted by CMA
which confirmed that millions of
pounds of solvents were released
annually. CMA contended, however,
thet these studios demonstrate thet the
scolvents do net “‘enter the snvironment
in substantial quantities” because
predicted short-term and annual &verage
concentrations of the solvents would he
at less than the allowable occupational
exposure limits. While EPA believes
there is merit in utilizing data on
environmental persistence and
atmospheric modeling to estimate
human exposure, EPA disagrees with
the contention that, under section
4(8)(1)(B), a solvent will not "“enter the
environment' when there are over a
million pounds of aggregate annual
releases of the substance based solely on
modesling studies which point only to a
low average fenceline concentration,
These fenceline concentrations are
typically modeled for ground level and
they give no indication of what levels
may exist at higher altitudes. Morseover,
TSCA section 4(a)(1}(B) considers
quantities released and not the
concentration which results from these
releases.

EPA also notes that consistency with
the occupational exposure guidelines
does not guarantee that all issues related
to exposure to the substance have been
resolved. These guidelines were
developed to protect healthy workers
exposed for 8 hours/day, 5 days/week,
and are not necessarily protective of the
general population, which conteins both
the very young and very old as well as
individuals with varying health
problems and sensitivities, exposed
continuelly for 24 hours per day.
Therefore, EPA believes the modeling
studies submitted by the manufacturers
do not negate a substantial release
finding.

Other studies submitted during the
comment period documented that some
of the solvents are used in coatings,
adhesives, nail polish, and printing inks
(Refs. 7f, 7i, 8c and 9a). For products of
this type which dry or cure over time,
EPA believes that volatilization of the
solvent to the atmosphere is often an
intended outcome of its use. Far
solvents such as n-butyl acetate, of
which 157,824,450 pounds are used in
coatings (56 FR 9166, March 4, 1891},
thase types of releases, although
unreportable under EPCRA, may make a
considerable contribution to total
environmental releases. In the case of n-
butyl acetate, EPA believes it may have
underestimated environmental release.
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In conclusion, EPA does not agree (56 FR 9108, March 4, 1991). EPA information EPA should use to make its
that 2 TSCA section 4(a)(1)(B)(i)(I) . further conténds that for the substances  section 4(a){1)(A) ‘‘may present an
finding is unjustified, or that release . for which ssction 4(a){1)(A) findings unreasonable risk” finding under TSCA.
data does not qualify for a finding of were made, although the (primarily CMA's comment suggests that EPA
entry into the environment. EPA does acute) data discussed in the proposed:  should never use such data (and
not believe that the arguments provided rule show that these solvents are consequently, be unable to require
through public comment refute tha data  pofentiel neurotoxins, these studies are  testing), or alternatively, that EPA use
or rationale provided in this rule orthe  inadequate to estimatq the risk fron: such “insufficient dsta™ as the basis for
proposed rule in support of its *B"’ long- term, low-level exposure. Such evaluating neurotoxic potential and

finding. In addition, EPA believes that . data that are suggestive of an adverse making regulatory decisions. Neither is
it has rationally explained its decision effect are adequate to support a TSCA a reasonable interpretation of TSCA.

in promulgating this rule, and therefore, section 4(a)(1)(A) “may present an TSCA section 4 was intended, and
has adhered to the directives of the Fifth unreasonable risk” finding. should be used to develop data through
Circuit Court of Appeals in its cumene According to the D.C. Circuit in the testing. These data may then be used to
decision. : tE_IPIA t::ase, tl;:xPA ndeedbnot gemonstrate make regulatory decisions under TSCA
. . act, but rather “doubt and uncertainty,” section 6. ’
C. TSCA Section 4{a)(1)(A) Finding in order to support a “may present an EPA agrees that if there are adequate
CMA (Ref. 3) commented that EPA unreasonable risk” finding under TSCA  neurotoxicity data for risk assessment
failed to conduct an adequate exposure  section 4{a){1){A) (Ref. 58 at 292). In and risk management, then additional
analysis to support a section 4(a)(1)(A) . light of the exposure and hazard testing should not be required. It is
finding under TSCA. According to information it has presented and essential, however, that the data are
CMA, this analysis needs to relate cansidered, EPA believes that it has adequate for the intended purpose.
exposure scenarios to toxicologic rationally articulated its basis for Some risk assessments have been
concerns by identifying the duration, making a section 4(a)(1)(A) finding in performed using less than fully
level, and scope of human exposure, support of thetesting required by this adequate data; however, even though a
and determining whether an ruﬁa. risk assessment is then available, this:
unreasonable risk would occur under In Units ILE through K of this does not preclude the potential need for
these exposure conditions. CMA preamble, which discuss specific additional testing if the uncertainty in
contends this analysis is needed to meet . substance issues, additional studies the risk assessment is unacceptably

the mandates of a D.C. Circuit Court of  submitted during the comment period large for risk management decisions.
Appeals decision in CMA v. EPA (Ref. are reviewed to determine if therenow  EPA used scientific judgement in
58)("EHA case”) that the Agency needs  are adequate data to define the potential  addition to the TSCA guidelines in

:io have a mortg-thﬁnh-the%mtical ]basis for risk from exposure. evaluating existing data, utilizing a

stermining that [the substance] may DA . weight-of-evidence approach in

present an unreasonable risk before it D. EPA’s Data Analysis . addii;tli]on toan indivigll:al study
can require testing under TSCA section . CMA (Ref. 3) commented that testing  gyaluation. Thus, it is sometimes
4(a)(1)(A). CMA’s Panels (Refs. 4, 7 and  should not be required because risk possible that a group of studies, each of
9) and Du Pont (Ref. 15) provided assessment and risk management which would individually be judged
similar comments to those of CMA decisions can be made with existing inadequate, would, when considered
along with substance- specific data. CMA contended that it is together, yield enough information to
comments on the section 4(a)(1)(A) unreasonable for EPA to rely on the characterize the toxicity of a substance.
findings which will be addressed later ~ current TSCA neurotoxicity test Existing data were reviewed and

- in this response. guidelines, which are of recent vintage  considered adequate for 4 of the 14

EPA believes that it has clearly and have not yet been validated as a substances considered in developing the

-demonstrated in this rule that it has a standard for determining the quality of  proposed rule and a decision was made
more-than-theoretical basis for : existing studies, as the basis for finding ot to require testing of these 4 (athanal,
determining that exposure to these existing studies insufficient. CMA methyl ethyl ketone, toluene, and

" solvents may present an unreasonable further maintained that although EPA xylenes).
risk. The high release to the - used the TSCA neurotoxicity guidelines  “Comments on existing data related to
environment, large production, presence to determine if a study is inadequateto  specific substances are discussed in
in consumer products, and relatively assess a substance’s neurotoxic effects,  Units ILE, ILF, and IL.H through ILK of
high vapor pressure, taken together, - EPA used existing studies that did not this preamble. '
provide the basis for a finding of follow the guidelines to support h
potential human exposure in support of concerns far the neurotoxic effects of E. Tetrahydrofuran
the testing required by this rule. chemicals in making a section 4(a)(1)(A) BASF (Ref. 2) commented that
Furthermore, EPA believes the type of finding. CMA commented that if EPA is  tetrahydrofuran (THF) exposure needs
~data and enalysis that the commenters  going to use the TSCA guidelines as a to be more accurately evaluated for

- would like EPA to perform before measure of adequacy, EPA should use workers and consumers in terms of level
requiring testing is not generally the guidelines in all aspects of its testing and duration of exposure. BASF
available and very resource intensive to  decisions and not use studies that do maintained that there is some evidence
generate, and is far more justified when  not meet the guidelines to support that occupational exposure is much less
EPA is considering regulation of a. 4(a)(1)(A) findings. AIHC (Ref. 1) and than applicable exposure guidelines and
substance under section 6 of TSCA Dow (Ref. 14) submitted similar that consumer exposure will be limited
rather than testing under section 4. In comments. CMA's Ketone Panel (Ref. 7) by both the frequency of use of
addition, EPA provided monitoring data endorsed AIHC's comments. consumer products containing THF and
from various media for nine of the EPA disagrees with CMA. Preliminary the concentration of the solvent therein.
-solvents; four of the solvents, acetone, data which indicate concerns for BASF also noted that the exposure to

diethyl ether, ethyl acetate, and isobutyl hazards posed by a substance (or a class  the general public through
alcohol, were detected in drinking water  of substances) are exactly the type of environmental releases via effluent and
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monitoring data indicate that current
THF concentrations are much less than
the Maximum Allowable Concentration
(M.A.C.) of water class I used in the
production of drinking water. _

While EPA agrees with BASF that
there are some uncertainties in the
estimates of consumer exposure to this -
and other solvents, these uncertainties
were allowed for by providing a range
of consumer exposure, as noted in Unit
IL.B.4 of this preamble. EPA also
believes the level of uncertainty does
not eliminate the basis for the Agency's
finding of potential substantial human
ex{msure to THF. Furthermore, EPA
believes that NOES data are a valid
irndication of potential substantial
worker exposure to & substance. EPA
notes that NOES data for THF exceed
the 1,000 worker threshold specified in
the “B” policy {58 FR 28735, May 14,
1993).

BASF coniends that the
environmental fate and persistence of
THF should be considered when
estimating human exposure for TSCA
section 4{a)(1)(B) purposes. In essence,
BASF would require EPA to undertake
a risk assessment before making its
finding under TSCA section 4(a)(1)(B).
However, as was recognized by both the
court in CMA v. EPA (Ref. 26 at 347) and
by CMA (Ref. 3 at 17), section 4(a}(1)(B)
authorizes EPA to require testing even
without a finding that a substance may
present an unreasonable risk of health
or environmental injury. Furthermore,
the environmental fate and persistence
analysis urged by BASF is not relevant
for determining occupational exposure
where exposure will occur due to a
definable release source, typically in
close proximity to the worker such that
degradative processes will not be
operative and significant. For these
reasons, FPA believes that potential
substantial occupational and consumer
exposure to THF evidenced by the
NOES and consumer usage data is
sufficient to support a TSCA section
4(a)(1)(B)(i)(11) finding for THF.

Concerning the relationship between
potential human exposure and the
existing regulatory standards for THF,
EPA notes that the standards for THF
have been established in the absence of
any neurotoxicity data for this substance
and may not be protective if
neurotoxicity proves to be a sensitive

. toxicologic endpoint for THF. As BASF

noted, there are no neurotoxicity test
data available on THF; therefore EPA
believes testing is necessary to develop
such data,

BASF cited one acute study by
Katahira (Ref. 2a), two subchronic
studies by Katahira (Ref. 2b) and

Lo s

"Chhabra et al. (Ref. 2c), and one -

developmental toxicity study by Mast et’
al. {Ref. 2d), which BASF believed
provided some indication of the
neurotoxic potential of THF. In
addition, BASF noted that there is

- currently a 2-year study in mice and -

rats in progress under the National
Toxicology Program (NTP) which may
provide a good indication of neurotoxic
potential. ‘

EPA obtained and reviewed the cited
studies {Ref. 50). Although the :
subchronic study by Katahira et al. (Ref.
2b) made no mention of central nervous
system {CNS) effects, the other studies
(Refs. 2a, 2c and 2d) reported some CNS
effects despite the design of these
studies which could detect only gross
signs of neurotoxicity. The 2-year study
underway in mice and rats by NTP is
also not designed to permit sensitive
measures of neurotoxicity and would
not satisfy EPA’s neurotoxicity data
needs for THF. EPA believes that the
detecticn of some CNS efferts by these
studies supports the need for the
additional neurotoxicity tasting
specified in this rule; however, EPA
does not believe that the available
studies, taken as a whole, are sufficient
for risk assessment purposes.

F. Acetorfe

CMA's Acetone Panel (Ref. 4)
commented that EPA has not justified
its finding that releases to the
environment of acetone or human
exposure to acetone are substantial

« within the meaning of TSCA section

4(a)(1)(B). The Panel asserted that a
finding of substantial environmental
release based on TRI data alone is not
sufficient. They noted that EPA has not
analyzed the likely level of human
exposure from expacted airborne
concentrations of acetone beyond sites’
boundaries, nor considered levels,
frequency, or duration of consumer
exposures. The Panel submitted
airborne dispersion models to support
this point. The Panel also contended
that EPA’s consumer usage survey does
not characterize the nature and extent of
exposure to acetone from the use of
products in which it is contained, and
that the data in the NOES survey do not
provide a reliable basis for estimating
the number of workers exposed to a
substance.

EPA does not agree with CMA’s
Acetone Panel that environmental
releases of acetone are not substantial
within the meaning of TSCA section
4(a)(1)(B). Section 4(a)(1)(B) of TSCA
indicates that a finding can be made if
a compound enters, or may reasonably
be anticipated to enter, the environment
in substantial quantities. The statutary

language makes no mention of * -
concentrations which may result as a
consequence of these releases. In the
proposed rule, annual release of aceton
was listed as 195 million pounds for
1987 (56 FR 9108, March 4, 19891).
According to TRI data for 1989,
205,019,698 pounds of acetone were
released to the environment, of which
199,209,247 pounds were released to
air, 1,020,255 pounds were discharged
to water, and 4,526,483 pounds were
injected underground (Ref. 29). For the
reasons set forth in the proposed rule
(56 FR 9110-9111, March 4, 1991) and
in Unit ILB.5 of this preamktle, EPA
believes that annual releases of over 1¢
million pounds of acetone to the
environment are “substantial” within
the meaning of TSCA section
4(a){(1)(B)(i). In addition, as indicated i:
the proposed rule, acetone is one of the
top 25 chemicals emitted to the air
according to the TRI data.

The computer modeling studies
submitted by the manufacturers indica
that fenceline atmospheric
concentrations of acetone weare below
established occupational exposure
guidelines. However, this information
does not negate the fact that substantis
quantities of acetone are released into
the environment. Although the
modaling studies may predict that 24—
hour concentrations are less than
established exposure guidelines, these
guidelines are based on an 8-hour woi
day and are not meant to protect from
continuous 24-hour exposure.
Moreover, since the guidelines are bas
upon a limited set of test data, they me
be inadequate to protect all workers or
the general population from the
potential health effects of chronic
environmental exposure to acetone. El
believes that releases of acetone as hig’

- as 37,870 pounds per day, a value

utilized in one of the modeling studies
(Ref. 4, Appendix C, Hoechst Celenese
Narrows, Virginia), released every day
represents an emission resulting in
substantial entry into the environment
for just that single facility. EPA notes
that this facility alone exceeds the
threshold for substantial environment:
release of 1 million pounds annually (

. FR 28736, May 14, 1993). EPA

concludes that TRI release data and th
individual site emission data submitte
by the Panel both support an
environmental release finding under
section 4(a)(1)(B)(i)(I) of TSCA.

EPA does not agree with the Panel’s
comments that NOES data are an
inadequate indication of potential
occupational exposure to acetone for
reasons presented in Units I.A and

‘11.B.4 of this preamble.
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The Panel slso indicated that EPA's
consumer exjosure estimates, based on
the presence of acetone in 51 consumer
products (36 FR 9107, Msrch 4, 1991),
do not consider the nature and extent of
exposurs to acetons from use of the
produciz. EPA ussd a consumer product
USOKR SUTVEY 10 e iiinine consuinsr
exposurs io acelons, supporting its
finding of substential buman sxposure”™
under section 4{a}(1}{BJ{i}(I) with 3.7 to
112 million consumers potentislly
axposeg por product. While EPA does
not believe that it is required to consider
&1l of the factors cited by the Panel in
meking its findings under section
4(a}(1)}{B){i}{T1}, EPA did consider the
product use characteristics and the
physical/chemical properties of ecetone
EPA indicated in the propcsed ruls (56
FR 9107, March 4, 1991) that acetone
has a high vapor pressure (231.5
mmHg), which along with its small,
nonpoler structurs, will facilitate
vaporization and absorption. In :
addition, EPA discussed how the use of
solvent-containing products by
consumers often involves close contact
with the product, which increases
exposure and the likelihood of
absorption (Id.). EPA also identified 51
product types (including spot remover,
furniture polish, engine cleaner, paint
thinner, spray shoe pgolish) which
contained 0.2 to 100 percent acetone
(Ref. 62). The use of such products
would obviously require tﬁe person to
be in close contact with the solvent. As
explained in Units I.A and I1.B.4 of this
preamble, EPA believes that extensive
analysis of exposure parameters is very -
resource intensive and considers such
an effort more relevant when making a
finding for “significant’”” exposurs, or
when conducting a comprehensive risk
assessment, in which an evaluation of
the nature and extent of exposure to
acetone would be done with the many
products which contain it, for purposes
of considering regulatory action, i.e.,
under TSCA section 6.

CMA’'s Acstone Pansl [Ref. 4)
commented that there are sufficient data
on acetone to reasonsably predict the
potential for neurotoxicity. These data,
the Panel contended, are of the same
extent and quality as data EPA found

“sufficient to exclude other solvents from

this proposed rule. In addition, the
Panel stated that existing studies on
isopropanol, a chemical which rapidly
metabolizes to acetone, provide
sufficient evidence that acetone does
not cause adverse irreversible effects to
the nerveus system. The Panel
recommended that EPA review all of the
available data before finalizing the
proposed rule and provided the

following list of studies for EPA’s
review: Bruckuer and Petorson (Ref. 58),
I3e Ceaurriz et al. {Ref. 5b), Dietz {Ref.
4a), Gamis and Wasserman (Ref. 52),
Garcia st al. {(Ref. 4b), Geller &t al. (Ref.
4c}, Geller et al. (Ref. 44d), Goldberg et
al. {Raf. 46}, Ladefoped and Parbellini
{Ref 21, Ledofoged et ai. (el 1)
Matsashita et gl. (Raf. 4g), Meyhew and
Morrow (Ref. 4b]}, Misumi and Nageno
(Ref. 5g), Spencer et al. (Ref. 4i). Seeber
et al. (Refs. 68a and 68b), and Stewart
et al. (Ref. 681).

Although EPA agress that isopropanol
metsbolizes to acetone, a
pharmacokinetics study (Ref. 5h)
submitted by CMA showed thot
unchanged isopropanol remains in the
blood for up to S hours after the
exposure. EPA therefore does pot agree
that neurotoxicity studies on
isopropanol should be used instead of
appropriate studies conducted with
acetone, because effects observed during
the first 8 hours could be due to
isopropanol and not acetone. Some
unknowns that also preclude the use of
isopropanol studies include a lack of
clear knowledge of the tissue
concentration of acetone following
administration of isopropanol,
specifically in potential target tissues,
and the potential for any metabolic
interaction between acetone and
isopropanol which may affect the
metabelism and toxicity of acetone. EPA
believes that there is a potential for
extensive exposure to acetone, and thus
to be assured of protecting human
health, it is necessary to test acetone
itself.

EPA reviewed the additional studies
(Refs. 43, 4a through 4i, 5a through 5g,
68a through 68c) provided by the Panel
and identified a8 number of problems
which made the studies inadequate to
satisfy EPA’s neurotoxicity data needs
for acetone (Refs. 50, 51 and 69). The
specific problems are listed in Table ],
Unit I1LA.5 of this preamble, and
generally include insufficient test
duration, insufficient description of
methods and results, inadequate
methods, inconclusive results, and the
evaluation of an insufficient number of
tissues and neurotoxicity endpoints.
Despite the major limitations of these
studies, which would prevent the uss of
the data in a neurotoxicity risk
assessment, they did provide additional
evidence that acetone can affect the
nervous system.

CMA'’s Acetone Panel (Ref. 4)
commented that the three studies cited
in the proposed rule do not support
EPA’s conclusion that further testing is
nesded under a section 4(a){1)(A)
finding, but instead support the
conclusion that acetone should be

excluded from the rule because the
quality end quentity of acetone
information is superior to the dala
presented for several of the solvents
excluded from the proposed rule. EPA
doss not agree with the Panel that the
studies cited for acetone were superior
to Hiose on rubstances excludad from
the proposed s, All of the studies
cited for ecetone demonstrated some
neurotoxic effects of acetone whils
being inadequate to fully evaluate the
naurotoxicity of acetone even when the
data from all of the studies wers
evaluated together. The study by
Bruckner and Peterson (Ref. 58) used a
short exposure period of only 3 hours
and the results were presented as
average scores for a battery of five tests,
making differentiation of effects on
motor or sensory functions impossible.
Similarly, the study by Glowa and Dews
(Ref. 5e) used a short exposure, only 40
minutes, with effects noted on schedule-
controlled response at 3,000 ppm and
above. Although ths Dick et al. (Ref. 5¢)
study was generally well conducted in
humans, only one exposure level was
used, and this produced an effect. As
the Panel noted in its comments, thers
was some lack of consistency in this
study with effects observed in the first
session but not in the second. These
data indicate that acetone has a
potential to affect the nervous system,
but the study was inadequate to assess
these effects even for a standard 6-hour
acute exposure. EPA contends that the

- above studies are the kind that fully

support a section 4(a)(1}{A) finding and
the need for additional data to assure
the protection of human health.

A therefore concludes that human
exposure data, in terms of the number
of peaple potentially exposed, is
sufficient for a TSCA section
4({a)(1)(B){i}{(II}) finding, and that the
available data, combined with the
chemical/physical properties of acetone
and the use characteristics of products
containing acetone support the *“risk”
portion of the saction 4{a)(1}{A)(i}
finding. EPA also concludes that
available data also support an
environmental release finding under
section 4(a)(1){B}{i}{I). EPA notes that
any one of these findings is sufficient to
support a rule, and EPA believes that
support for all three findings provides
further impetus for promulgating s rule
to require testing of acetone.

G. n-Amyl Acetate

CMA'’s Oxo Process Panel (Ref. 9)
commented that EPA should not require
the testing of pure n-amy! acetate
because it is not produced in or
imported to the United States. The
Panel also commented that Union
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Carbide produces a technical grade amyl
acetate which is 65 percent n-amyl
acetate (Ref. 11) and that this mixture_
should be tested instead. Union
Carbide’s name for its technical grade n-
am!l acetate is primary amy] acetate

and Union Carbide has reported its
production (ih excess of 1 million
pounds} to EPA under the CAS No. of
n-amyl acetate (Refs. 30-32). CMA
argued that because the production and
exposure is to the technical grade n-
amyl acetate, that it, and not pure n-
amy]l acetate, should be the test
substance. Union Carbide stated that it
participated in the development of and
endorsed CMA’s comments.

EPA agrees with CMA and Union
Carbide and has accepted their
recommendation to test the technical
grade n-amyl acetate. This rule specifies
that the percent n-amyl acetate in the
test substance must be representative of
the technical grade and will be selected
by the test spansor. Because EPA
proposed that manufacturers and
processors of n-amy! acetate other than
as an impurity are subject to this rule,
Union Carbide is subject to this rule.
Although EPA has not identified any
other manufacturers of pure n-amyl
acetate or technical grade n-amyl
acetate, other manufacturers of n-amyl
acetate even as a byproduct crin a
mixture aie also subject to this rule.

CMA 's Oxo Process Panel submitted
rat inhalation studies (acute, subacute,
and subchronic) of primary amy! acetate
(Refs. 9j and 9k) and stated that no
neurotoxicity was observed in these
studies and, therefore, no testing should
be required. EPA has reviewed these
studies (Ref. 70} and determined that
these studies did not adequately
describe methods and results or
evaluate the test animals for neurotoxic
effects. EPA, therefore, does not
consider them sufficient to satisfy its
data needs for the neuroioxicity of n-
amyl acetate.

H. 1-Butanol, n-Butyl Acelate, Ethyl
Acetate, and Isobutyl Alcohol

The Oxo Process Panel of CMA (Ref.
9) commented that for 1-butanol, n-
butyl acetate, ethyl acetate, and isobutyl
alcohol, EPA does not provide an.
adequate basis for a “B" finding.
Specifically, the Panel contends EPA’s
consumer product usage survey and the
NOES do not demonstrate substantial
human exposure to these chemicals (for
all but 1-butenol) and that the surveys
overestimated human exposure. In
addition, the Panel and Monsanto (Ref.
17) commented that EPA did not
consider likely levels of inhalation
exposure or the potential for dermal
exposure during the use of consumer

products. The Oxo Process Panel (Ref. 9)
also maintained that the fact that there
are large releases of 1-butanol does not
support the finding that it enters the
environment in substantial quantities.

As stated in the response to general
comments, EPA does not concur with
the manufacturers that the NOES data
are not an accurate indication of
potential worker exposure. For the
reasons set forth in Units I1.A and I1.B.4
of this preamble, EPA believes that the
NOES data for 1-butanol, n-buty!
acetate, ethyl acetate, and isobutyl
alcohol indicate that there is or may be
substantial worker exposure to these
compounds within the meaning of
TSCA section 4(a)(1)(B)(i)(II).

In the proposed rule, EPA clearly
pointed out that these organic solvents
were chosen for consideration for
testing under section 4, in part, because
they are volatile, reletiveiy smell non-
polar compounds which are of concern
for inhalation exposure and exposure by
skin penetration (56 FR 9107, March 4,
1991). In data contained in their own
submissions, the manufactureis have
acknowledged that these solvents are
used in coatings, lacquers, and nail
polish products {Refs. 9c, 8h and 10b).
For these products, EPA believes that
volatilization of the solvent during
drying or curing is an intended outcome
of thair use. EPA also believes that
because many of these products are
used and applied indoors, ihere may be
consumer exposure both during and
after their use, as the vapors may remain
within the house. Available data
indicate that the concentration of
organic solvents may be much higher
indoors than it is outdoors (Ref.33).
Therefore, it is possible that consumer
exposure to these solvents during and
after their use may even be higher than
indicated in the proposed rule.
Therefore, EPA does not concur with
the Panel that the potential for
inhalation and dermal exposure of
consumers to these substances is not
substantial within the meaning of TSCA

section 4{a)(1)(B)(i)(1I). EPA concludes .-

that for 1-butanol, n-butyl acetate, ethyl
acetate, and isobutyl alcohol, there is
substantial human exposure.

For 1-butanol, CMA’s Oxo Process
Panel (Ref. 9) commented that EPA has
not justified its finding that releases to
the environment of 1-butanol are
substantial within the meaning of TSCA
section 4(a)(1){B). They asserted that a
finding of environmental release based
on TRI data alone is not sufficient, and
submitted airborne dispersion models
for acetone and MIBK to support this
point.

As indicated in the discussion in
Units I1.B.5 and ILF. of this preamble,

EPA believes that TRI release data are a
sufficient indicator of environmental
entry and it does not believe that the
atmospheric modeling studies refute
this point. In the proposed rule, annual -
release of 1-butanol was listed as 36
million pounds for 1987 (56 FR 9108,
March 4, 1991). According to TRI data
for 1989, 39 million pounds were
released to the environment (Ref. 29). In
addition, EPA notes that under section
4(a){1)(B)(i) of TSCA, either an
environmental release finding or a
substantial human exposure finding is
needed to support a test rule. For 1-
butanol, EPA concludes that both
findings ts_nre valid, imd providela further
impetus for promulgating a rule.

&L‘\’s Ox% Procegss Pa%el (Ref. 9)
commented that the studies used by
EPA as a basis for af\ unreasonable risk
finding under TSCA section 4(a}(1j(A)
for 1-butanol de not support the
findings. The Panel contended that the
study (Ref. 44) showing motor function
impairment only indicated that 1-
butanol may induce acute
phermacological effects at high doses.
Such short-term suppression of the
neurologic system, the Panel
maintained, was different from
pathologic changes or other long-term
effects. It was further maintained that,
in the other studies (Refs. 52 and 53), 1-
butanol was administered by gavage or
injection at large dose levels which
would result in very high blood levels
of 1-butanol and depression of the CNS.
The only inhalation study, by
DeCeaurriz et al. (Ref. 34}, used
exposures of 470 to 965 ppm, which is
an order of magnitude hi&er than the
occupational guideline of 50 parts per
million (ppm) which is based on
irritation. The only effects observed in
this study, it was maintained, were due
to sensory irritation. The Panel noted
that EPA did not refer in the proposed
rule to the subchronic orai study (Ref.
9g) used to derive the oral reference
dose (RfD) in which hypoactivity and
ataxia were observed at a dose of 500
mg/kg and where the NOAEL was 125
mg/kg/day. This NOAEL would
correspond to an inhalation exposure of
300 ppm which is considerably higher
than the OSHA ceiling of 50 pgm.

EPA agrees that the effects observed
in animals exposed to high
concentrations or doses of 1-butanol
might result from non-specific
suppression of the nervous system.
However, while these effects do
demonstrate some interaction with the
CNS, the study designs do not permit
the determination of whether there was
specific toxicity to the nervous system
and whether there would be effects
following longer term exposure. These
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studies raise concern for the potential
neurologic effects of 1-butanol. This
concern is further supported by the
abservation of neurotoxic signs in the
subchronic study {Ref. 9¢) cited by the
Panel. The effects of ataxia and
hypoactivity were clsarly not the result
of transient high blcod levsls since the
eifects did not eppear unti! the last &
weeks of the study. EPA, therefore,
concludes that the data it cited in the
proposed rule were sufficient to’
determine that 1-butanol may present an
unreasonable risk, and this is further
supported by the additional oral
subchronic study (Ref. 9g) brought to
EPA’s attention by the Panel which
showed hypoactivity and ataxia. None
of these studies, however, was sufficient
to satisfy EPA’s neurotoxicity data
needs for 1-butanol for the reasons
presented in Table 1 of Unit IH.A 5.
These reasons included insufficient
number of endpoints examined, only
one sex tested, insufficient study
duration, and inappropriate route of
administration.

The Panel (Ref. 8) commented that the
irritation potential of 1-butanol reduces
the potential for neurotoxic effects in
humans since humans will avoid high
concentrations. EPA does not believe
that there is evidence that irritation
from 1-butanol can be relied upon to
E:;otect human health. It is generally

own that there is a large degree of
individual variation with regard to
sensitivity to airborne irritants as well
as tolerance to irritation. The ACGIH
cited studies that reported workers
exposed to 100 ppm of 1-butanol that
did not complain of irritation, while
other studies reported auditory nerve-
injury in workers exposed to 80 ppm of
1-butanol (Ref. 35).

In regard to ethyl acetate, CMA's Oxo
Process Panel (Ref. 9) commented that
this compound is used as a flavoring
agent {Ref. 9a), fragrance, and solvent
(Ref. 9h), and is on the Food and Drug
Administration's (FDA) “‘generally
recognized as safe”” (GRAS]) list for use
as a synthetic flavoring agent and
adjuvant (21 CFR 182.60). The Panel
cited a review of the toxicity of ethyl
acetate by the Cosmetic Ingredient
Review (CIR) Expert Fanel which, after
a review of oral, dermal, intraperitoneal
and inhelation animal studies,
concluded that ethyl acetats was safe as
a cosmetic ingredient “in the present
practices of use and concentration’ (Ref.
9¢). The Oxo Process Pane] stated that
these data along with low use pattern do
not support EPA’s section 4(a)(1)(A)
finding for ethyl acetate,

EPA believes it provided sufficient
data for a section 4(a}(1)(A) finding for
sthyl acetate. The CIR Expert Panel

reviewed primarily systemic acute and
subchronic toxicity studies which did
rot focus on the nervous system (Ref.
9¢). The study by Glowa and Dews (Ref.
5e) referred to in the propossd rule
reported effects of ethyl acetate on
schedule-controlled responss following
exposure of mise for 10 minutes to 560
ppm {tne decreass in response was 75
percent, while 300 ppm was & no-
ohserved-effect level). Effects produced
following such a short exposure time
raise concern that ethyl acetate may
present an unreasonable risk,
particularly when the CIR Expert Panel
review (Ref. 9¢) indicated that the
occupational threshold limit value
{TLV) is 400 ppm and consumers may
have short-term high levels of exposure
sinice ethyl acetate is present in
consumer products at up to 87 percent.

CMA’s Oxo Process Panel (Ref. 9}
commented that testing is not needed on
ethyl acetate since this compound is
rapidly metabolized to ethanol for
which there is sufficient neurotoxicity
deta, and that butyl acetate should not
be testod if testing is required on 1-
butanol since again the acetate is
rapidly metabolized to the
corresponding alcohol. The Panel
provided sufficient data to support the
contention that ethyl acetate is rapidly
metabolized to ethanol (Refs. 8b, 9h,
and 9i}, and that this metabolism is
facilitated through a first pass effect in
the lungs (Ref. 9d). A reviaw (Ref. 9c)
noted that one study indicated that
following inhalation exposure of rats to
ethyl acetate, levels of ethyl acetate in
the brain were higher than in the blood.
Following an exposure to 10 percent
ethyl acetate in air, the concentration of
brain ethyl acetate reached a peak of
0.46 mg/g while ethyl acetate in the
blood was less than 0.2 mg/g; while
ethanol in the blood reached 1.24 mg/
g (Ref.59). The Panel maintained that
the effects observed in the studies cited
in the proposed rule were identical to
the symptoms of ethanol toxicity (Ref.
9e). With regard to buty! acetate and 1-
butanol, the Panel (Refs. 12) commented
that only one substance should be tested
because n-butyl acetate rapidly
hydrolizes to 1-butanol (Refs. 12a and
12b). The Panel (Ref. 8} recommended
that butyl acetate be the test compound
because of its greater potential for
inhalation exposure duse to its solvent
use and greater volatility.

EPA does not believe that surrogate
substances should be recommended for
testing in either case. Although it is
clear that ethyl acetate is rapidly
metabolized to ethanol, the data
provided by the Panel demonstrate that
ethyl acetate does enter the systemic
circulation and that levels are higher in

the brain than in blood (Ref. 9¢). This
would suggest that even over the short
exposure period used in an acute study.
the brain would be exposed to
potentially significant levels of the
parent compound which could result in
toxic effects. Although it is possible that
tha affects notad in the studios citad in
the proposed rule wera due to ethanol,
which resulted from the metabolism of
ethyl acetate, there are clearly
insufficient data to confirm this
assumption. In addition, one of the
authors of the Glowa and Dews study
(Ref. 5¢), Dr. J. Glows, stated in
submitted comments that “‘available
evidence for ethyl acetate suggests that
it is much more potent in
neurcbehavioral toxicolegy meesures
than is sthanol” (Ref. 20). Dr. Neal (Ref.
25) aiso noted that the water solubility
of the alcoho!s and esters are different,
which may affect the pharmacokinetics
of these compounds, that there may be
differences in effects on metabolism of
endogenous substrates, and even though
matabolism of the ester is rapid, there
still may be sufficient exposure to the
ester to affect the results of in vivo
testing.

AltEough EPA believes that the
exposure rationale used by the Panel for
choosing butyl acetate for testing
instead of 1-butanol is appropriate, EPA
believes that both butyl acetate and 1-
butanol should be tested because the
types of concerns EPA has with ethyl
acetate also apply to the situation with
1-butanol and butyl acetate. The studies
{Refs. 12a and 12b) submitted by the
Panel to demonstrate hydrotysis of butyl
acetate to butanol were reviewed by
EPA {(Ref. 41). Although hydrolysis was
demonstrated, the rates of hydralysis
would not be competitive with the rates
of uptake and distribution of butyl
acetate, allowing butyl acetate the time
to cause its unique effect on the body.
Also, 1-butanol is a greater skin irritant
than n-buty! acetate, and this difference
in irritation potential would influence
the response. EPA thus does not believe
that butyl acetate or 1-butanol should be
tested as a surrogate for the other.

For isobutyl alcohol, CMA’s Oxo
Process Panel (Ref. 9) commented that
EPA did not review the 90-day oral
subchronic study in rats (Ref. 9f) that
was used as the basis for the oral RfD.
In this study, hypoactivity and ataxia
ware observed at 1,000 mg/kg/day while
no effects were noted at the next lowest
dose of 316 mg/kg/day. EPA has
reviewed this study, which indicated
that the degree of hypoactivity
decreased markedly after week 4, while
ataxia was observed sporadically
throughout the study. Although no
histologic lesions were reported, the
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histologic evaluation of nerve tissue was
limited to that which would only detect
relatively severe tissue damage. EPA
believes this study provides limited
evidence that isobutyl alcohol can affect
the nervous system and that the nervous
system may be the most sensitive
biciogisal system. Although EPA is not
relying on & TSCA secticn 4(a}(1){(A)
finding to support testing of isobuty}
alcohol, EPA believes that these
additional data would support such a
finding had EPA reviewed the study
before it proposed this rule.

The Oxo Process Panel (Ref. 10) also
commented that isobutyl alcohol should
not be tasted because it rapidly oxidizes
1o isobutyric acid (Refs. 10a, 10b, and
10c) which is not expected to pose an
unreasonable risk to health becsuse it is
a natural component of food and is the
primary metabolite of the essential
amino acid valine. Although the
submitted studies (Refs. 10a, 10b, and
10c) indicate metabolism of isobuty!
alcohol to isobutyric acid, they also
report that peak levels of isobutyl
alcohol ere present in the blood 36 to 90
minutes after exposure and that
conversion to isobutyric acid isn‘t
complete until 6 to 8 hours after
exposure. EPA is concerned about the
possible effects of isobuty! alcohol
during the significant period of time
before its metabolic conversion to
isobutyric acid. Therefore, EPA believes
the testing of isobutyl alcohol is still
necessary. Also, the Panel did not
indicate what foods contain isobutyric
acid or in what concentrations. EPA
believes that even though & substance
may be present in food, it does not mean
that at higher concentrations it cannot
be toxic and that testing should not be
required.

's Oxo Process Panel (Ref. 9}
commented that the rule should require
that the maximum concentration tested
of 1-butanol, n-buty! acetate, athyl
acetate, and iscbutyl alcohol should not
exceed the concentration at which
serosols form because the substance will
be deposited on the fur of the test
animals and be ingested during
preening. The Panel contended that the
combined oral and inhalation exposure
will make the results of the tests
difficult to interpret. EPA agrees that
formation of aerosols can present
difficulties in the design, conduct, and
interpretation of data from inhalation
studies. EPA notes, however, that the
scientific literature contains many well

" conducted studies using aerosals, end

that some occupational situations which
use solvents, such as spray painting,
generate aerosols, EPA believes it is not
necessary to a priori restrict the upper
concentration to that which does not

produce aerosols. Furthermore, the
solvents (1-butancl, n-butyl acetate,
ethyl acetate and isobuty! alcohol) are
relatively volatile with estimated vapor
saturation concentrations of between
approximately 9,200 and 120,000 ppm
(Ref 36), suggesting that the required
testing can 'kely be conducted using
vapor exposure ol:ly.

L Diethyl Ether

DEMTG (Ref. 13) commented that
EPA fsiled to present adequate avidence
to support a “B” finding for diethyl
ether. Objections were made to the use
of NOES data and a consumer exposure
analysis (Ref. 63) which DEMTG
believed overestimated the number of
people exposed to diethyl ether.
DEMTG stated that because EPA has not
made a finding that diethyl ether enters
the environment in substantial
quantities, human exposure must be the
finding triggering the testing.

EPA agrees that human exposure fs
the issue triggering the finding for
diethyl ether, and therefore, an
environmental release finding under
TSCA section 4(a){(1)(B)(i) is not an
issue. Nonetheless, EPA does not concur
with DEMTG that NOES data are not an
adequate indication of potential
occupational exposure. This rationale is
discussed fully in Units II.A and I1.B.4
of this preamble. EPA notes that its
threshold for substantial occupational
exposure is 1,000 workers (58 FR 28736,
May 14, 1993). According to NOES data
cited in the proposed rule, 175,489
workers are potentially exposed to
diethyl ether (56 FR 9107, March 4,
1991). Furthermore, as DEMTG points
out (Ref. 13 at 26 and Appendix I}, the
latest NOES data indicate even higher
numbers of workers potentially exposed
to diethy! ether. EPA believes that
NOES data clearly indicate that
potential substantial occupational
exposure exists, and that a TSCA
section 4(a){(1)(B)(i)(II) substential
human exposure finding is valid for
diethyl ether.

EPA acknowledges that its consumer
exposure analysis may contein a degree
of error in its estimate of 67.8 million
consumers exposed to disthyl ether
from the uss of engine starting fluid, the
single consumer product which
contains diethyl ether. However, the fact
remains that 14 million cans of engine
starting fluid containing diethyl ether
were sold in 1989 and this product has
numerous uses other than starting
automobile engines; it is alsc used to
start the engines of walk-behind power
mowers, lawn tractors/riding mowers,
riding garden tractors, rotary tillers,
snow throwers, shredder/grinders, chain
saws, trimmers/brushcutters, and

blowers. EPA believes this wide variety
of uses will cause several members of g
household to be potentially expaosed to
diethyl ether, in addition to the person
responsible for automoabile
maintenance. Therefore, EPA doss not
believe that the presence of diethyl
ether in only cne consumner product
negates the validity of the finding that
there is or may be substantisl consumer
exposure to diethyl ether.

BEMTG {Ref. 13) alsc challenged
EPA's section 4(a)(1}(A)(i) finding for
diethy! ether which was based cn &
study by Essman and Jarvik (Ref. 13g}.
DEMTG argued that even though the
study showed that the administration of
diethyl ether interfered with the
retention of an avoidance response, EPA
should not use the study as an
indication of potential neurotoxicity
because anestgetic dose levels were
used, and EPA had declined to rely on
other studies using anesthetic dose
levels to characterize the neurotoxic
effects of diethy! ether. As discussed in
Unit IL.D of this preamble, EPA believes
that a different measure of adequacy can
be applied to studies which it relies on
as a basis of concern for toxicity when
requiring testing as opposed to studies
it considers adequate to satisfy data
needs on the potential toxicity of a
substance. EPA therefore believes the
study by Essman and Jarvik is an
adequate basis for a section 4(a)(1)(A)(i)
finding. Also, in this case, EPA is
interested in the effects of diethyl ether
at low level, long term exposure, which
cannot be addressed by acute studies
run at anesthetic dose levels.

DEMTG {Ref.13) commented that
there is sufficient data on the effects of
diethyl ether in both human and animal
studies and submitted copies of these
studies for review.

Human experience with diethyl ether
was reviewed by Kirwin and Sandmeyer
{Ref. 13i), Reynolds (Ref. 13q}, and the
ACGIH (Ref. 13b). These reviews
provided limited discussion of the
anesthetic effects of diethyl ether in
humans and the apparent lack of any
permanent effects efter recovery from
acute ex&osure. Although these reviews
suggest that permanent neurotoxic
effects do not occur following acute
exposure, EPA considers the gross
abservations inadequaete for &
comprehensive evaluation of neuratexic
potential because only & limited number
of neurotoxic endpoints were
considered. EPA agrees with Mergler
(Ref. 13n) that few date exist on the
effects of prolonged exposure to diethyl
ether. The epidemiologic study of Linde
ot al. (Ref. 13k) that evaluated deaths
among early anesthesiclogists also doss
not provide data on potentially subtle




AR

——

Jv—

3
|
!
;
-

Federal Register / Vol. 58, No. 142 / Tuesday, July 27, 1993 / Rules and Regulations

40275

-

neurologic effects. In this study, the
only potential indicators of
neurotoxicity are deaths by suicide and
agccident. EPA does not consider thess
data adequate to indicate that diethyl
sther is not neurotoxic.

De Grosbois et al. {Ref. 13e} studied
the effects of diethyl sther on workers
st 2n explosives manufacturing plant.
The 68 expased workers were classified
gccording to 2 expesurs levels (+1,200
mg/m? and >1,200 mg/mg3), and also
according to 3 cumulative exposure
indices (moderate, high, and mixed
gxposure). The results showed that
those exposed to disthyl ether
concentrations >1,200 mg/m3 had
numerous pre-narcotic symptoms
{unspecified) during the work week.
Those exposed to ~1,200 mg/m3
complained mainly of headache during
the first and last 3 hours of work, as well
gs eye irritation. Individuals classified
as moderately and highly exposed to
diethyl ether complained of fatiguse,
sleepiness, concentration and memory
impairment, headaches and dizziness,
sexual difficulties, mood instability, and
peripheral neurcpathies. The 74 control
workers were asymptomatic. Although
this study shows that diethyl ether may
be neurctoxic in humans, it does not
satisfy the requirement for SCOB testing
por give a quantitative estimate of the
effects of diethyl ether on the nervous
system (Ref, 51).

In 18 human volunteers studied by
Flemming (Ref.13h), the recognition
threshold (concentration at which 50
percent of the individuals recognized
the chemical) for diethy) ether was
reported to be 1.6 ppm; no other
endpoints of neurotoxicity, however,
were evaluated.

DEMTG provided a number of
edditional animal studies of the
neurologic effects of disthyl ether.
These studies were conducted by
Chenoweth et al. (Ref. 13d), Stevens et
al. (Ref. 13r), USEPA (Ref. 13f),
Banergee and Das (Ref. 13e), Norton and
Jewstt {Ref. 13p), Lambert and Ven
Murthy (Ref. 13j), Wimer and Huston
(Ref. 13v), Van Buskirk and McGeaugh
(Ref. 13t), McGaugh and Alpern (Ref.
13m), Abt et al. (Ref. 13a), and Essman
and Jarvik (Ref. 13g).

EPA reviewed these studies and two
reviews_(Refs. 131 and 13u) provided by
DEMTG end EPA still believes that the
testing proposed for diethyl ether is
necessary. EPA identified problems
with the submitted studies which made
them inadequate to satisfy its data needs
(Refs. 50 and 51). These problems are
listed in Table 1, Unit IILA.5 of this
preamble and include insufficient
description of methods and results,
inadequate methods, insufficient

number of doses and animals, and the
evaluation of an insufficient number of
tissues and neurotoxicity endpoints.
DEMTG (Ref. 13) expressed concern
about tha safety of testing diethyl ether,
noting the lower explosive limit (LEL) is
1.85 percent (18,500 ppm) which is
below tha anesthstic concentiation.
Normal leboratory procedures dictate
that testing of flammable material be
done at no more than 50 percent of the
LEL and that other precautionary
measures should be taken. EPA agrees
that, for safety reasons, diethyl ether
should not be tested above 50 percent of
the LEL since there is too great a
potential for accidentally generating an
explosive atmosphers.

BEMT G (Ref. 13) does not believe that
the data genserated by the proposed
testing will help EPA determine the
potential risk from exposure to diethyl
ether, or that these data will reduce the
uncertaintiss in assessment of human
risk from expected exposure levels.
Further, DEMTG contends the non-
specific testing procedures proposed
will raise difficult issues of data
interpretation, particularly the lack of
specificity of the SCOB test. These
difficulties will be complicated by
differences in response between and
within test strains of rats and mice.
Moser et al. (Ref. 130) reported
differences in baseline functional
observational battery (FOB) values not
only between strains but between
suppliers of a given strain of rats.
Differences in response between and
within strains have also been reported
by Valzelli et al. (Ref. 135) and Wimer
and Huston (Ref. 13v).

EPA must have adequate data for
neurotoxicity in order to conduct an
adequate risk assessment. Currently,
with inadequate neurotoxicity data, it is
impossible to determine whether
neurotoxicity is a more sensitive
indicator of risk from exposure to
diethyl ether than other endpoints. The
data provided from the tests in this rule
should clarify diethyl ether’s neurotoxic
potential and hence reduce the

" uncertainties associated with risk

assessment. This reduction of
uncertainty will occur whether a test for
neurotoxicity is specific, such as a test
that demonstrates neuropathologic
damage to certain nerves, or non-
specific, where a test for neurotoxicity
demonstrates effects on the general
function of the nervous system although
a specific physiologic lesion has not
been detected. Further, EPA does not
believe that strain difference, as
reported in the above studies, should
unduly complicate the interpretation of
results. Strain differences, both inter
and intra, are commonly observed in

biologic tests, and it is precisely for this
reason that concomitant control groups
are used in testing rather than historical
controls and that laboratories, as a
general practice, use animals from a
single supplier. As noted by Moser et al.
{Ref. 130}, ““although some behavioral
ar:d physiological parameters showed
straip and supplier differences ....
conclusions concerning its [the tested
substance] neurotoxic potential in a
screening context would be similar”.
DEMTG (Ref. 13) commented that
EPA has underestimated the sconomic
impact of the proposed rule. The
manufacturers estimate that the cost of
testing will represent 3.4 percent of
gross revenues. This estimate was made
by dividing the cost of testing by the 2—
year period from initiation of testing to
submitting results. The difference in
reported economic impact vesults from
DEMTG asserting that all costs will be
paid out in the years that they are
accrued, while EPA estimated that costs
will be annualized over a 15~year
period. EPA believes that costs of this
type would normally be annualized and
has included in the estimate a cost-of-
capital figure to cover annualization.

J. Methyl Isobutyl Ketone

CMA's Ketones Panel (Ref. 7)
commented that EPA has not justified
its “B” finding that there is substantial
human exposure to, and release to the
environment of methyl isobutyl ketone
{(MIBK). The Panel contended that TRI
release data are not sufficient for a
determination that MIBK enters the
environmen! in substantial quantities,
and presented an atmospheric modeling
study to support its claims. The Ketones
Panel also maintained that EPA must
consider the nature, extent, frequency,
and circumstances of MIBK's use, and
not just the number of people exposed
to the substance, in making its
substantial human exposure finding
under section 4(a}(1)(B)(i).

As stated in Unit I1.B.4 of this
preambla, EPA believes that NOES data
are a useful tool in estimating
occupational exposure to a chemical.
EPA believes that 375,906 workers
potentially exposed to MIBK, according
to NOES data (56 FR 9107, March 4,
1991), constitutes substantial worker
exposure to MIBK within the meaning
of TSCA section 4(a)(1)(B)(i)(II). For the
reasons set forth in Units I1.A, I1.B.4,
11.B.5 and ILF of this preamble, EPA
believes that a TSCA section
4(a){(1)(B)(i)(11I) substantial human
exposure finding is valid for MIBK.

PA does not agree with the Ketones
Panel that TRI data is not a sufficient
basis for a section 4(a)(1)(B)(i)(I) finding.
In the proposed rule, annual release of
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MIBK was listed as 29 million peunds
for 1987 (56 FR 9108, March 4, 1991).
According to TRI data for 1989, 31
million pounds were released to the
environment (Ref. 29). The computer
modsling cited by the Panel (Ref. 7)
indicated that fenceline concentrations
of MIBK were below established
occupational exposure guidelines.
However, section 4(a}(1}(Bj(1)(I) of TSCA
indicates that a finding can be made if

a compound enters, or may reasonably
be anticipated to enter, the environment
in substantial quantities, and it makes
no mention of concentrations which
may result as a consequence of those
releases. Although the modeling studies
may predict that 24-hour
concentrations are less than established
occupational exposure guidelines, these
guidelines are based on an 8-hour work
day and are not meant to protect from
continuous 24-hour exposure. In
addition, they do not take into account
long-term environmental burden. EPA
believes that releases of the size
described in the modeling study, on a
daily basis, represent substantial entry
into the environment.

Moreover, submissions provided by
CMA’s Ketones Panel indicated that
MIBK is used in coatings, adhesives,
cleaning agents, and printing inks (Refs.
7§, 7i, and 7j). MIBK must be present in
a large number of commercial products
as the Ketones Panel, in discussing de
minimus exclusions for MIBK under
TSCA section 12(b), stated that a test
rule ““would be burdensome for
thousands of formulators™. Also, for
most coatings, adhesives, and printing
inks, EPA believes that volatilization of
a solvent like MIBK is an intended
outcome of the use of these products.
This volatilization will result in
additional amounts of MIBK entering
the environment above and beyond the
reported releases in the TRI.

:PA concludes that the annual release
of 29 million pounds of MIBK to the
environment in 1987 and 31 million
pounds in 1989 is sufficient for a
section 4{2)(1)(B}(ij(I} finding that MIBK
enters, or may be reasonably expected to
enter, the environment in substantial
quantities. Its potential for release from
commercial and consumer products
strengthens this conclusion.

CMA’s Ketone Panel (Ref. 7} provided
additional studies on the neurotoxicity
of MIBK and believes that these data
justify excluding MIBK from the
proposed rule, These studies wers
zonducted by Seikoe ot al. (Ref. 8D),
Geller ot al. (Refs. 78 and 8a), Spencer
ot al. (Ref. 8c), Spencer and Schaumburg
(Ref. 7j), De Ceaurriz et al. (Ref. 7d),
Abou-Donia et al. (Ref. 7a}, Phillips et
al. {Ref. 71), MacEwen et al. {Ref. 7h),

Camsegie-Mellen Institute of Research
{CMIR) (Refs. 7b and 7c), and Hjelm et
al. {Ref. 7).

EPA reviewed the additional
information provided by the Panel and
still believes that the testing proposed
for MIBK is necsssary (Refs. 50, 51 and
69). EPA identified problems with the
submitted studies which made them
inadequate to saiisfy its data needs.
These problems are listed in Table 1,
Unit IILA.5 of this preamble and
include insufficient number of doses
and animals, insufficient description of
methods, no perfusion in situ, use of
only one sex, use of a nonmammal, and
evaluation of an insufficient number of
neurotoxicity endpoints.

CMA's Ketone Panel (Ref. 7)
commented that EPA did not
acknowledge that the study (Ref. 45)
cited in the proposed rule to support the
section 4{a)(1)(A) finding was
conducted as a result of a voluntary '
testing agreement following
recommendation of MIBK to EPA by the
ITC. The agreed upon testing included
the developmental test cited in the
proposed rule, a 90—day subchronic
toxicity test, and mutagenicity studies.
The Panel maintained that a 90—day
study is generally accepted by EPA, for
section 4 purposes, for determining
chronic risk. Following completion of
these studies, EPA stated in a letter to
the House of Representatives
Subcommittee on Environment, Energy
and Natural Resources that the “‘data are
complete” for MIBK. The Panel
contended that EPA should explain why
EPA has chosen to reopen testing,
without any new data, following the
voluntary testing agreement and the
assessment of the completeness of the
data. The Panel did not consider the
hindlimb paralysis observed in the
developmental study cited in the
proposed rule as new data indicating a
potential for neurotoxicity because the
paralysis occurred only at near lethal
doses and was reversible.

EPA does not agree with the Panel
that the developmental study cited in
the proposed rule is not new data which
suggests the potential for MIBK to be
neurotoxic. Paralysis, both permanent
and reversible, is a gross, and not very
sensitive, sign of neurotoxicity. Even
though the effects were observed at high
doses, the design of the developmental
toxicity study did not permit assessing
more sensitive endpoints of
neurotoxicity which may have occurred
at lower doses, Likewise, there was only
an indication that the paralysis was
reversible; however, regaining the
ability to use the hindlimbs does not
assure that permanent damage was not
done to some nerve fibers, and that

following repeated exposure this i
damage may accumulate and resultin |
dysfunction. Furthermore, when EPA {
indicated that data were complete, this
related solely to the completion of the
negotiatad testing agreement and
indicated that the tests agreed upon had
besan submitted to EPA. Neurotoxicity

was not an issue at the time because

EPA had not evaluated the neurotoxicity
data needs of MIBK because it had no
neurotoxicity test guidelines in place.
EPA believes that evaluation of testing
needs for a chemical is a progressive
process which is influenced by many
scientific and social concerns, and
because of this, it would be unlikely

that a statement could ever be made that
complete data are available on any
chemical. For example, EPA anticipates
that some substances considered to have
been thoroughly tested are good
candidates to be evaluated for
immunotoxicological effects, but EPA
does not currently have test guidelines

to assess such effects.

K. 2-Ethoxyethanol

CMA'’s Glycol Ethers Panel (Ref. 6)
commented that the proposed rule
overstates the potential for exposure to
2-ethoxyethanal (2-EE) and that
imminent regulation of 2-EE by OSHA
will further reduce occupational
exposure (Ref. 66). The Panel provided
on-site monitoring data to support its
exposure claims (Refs. 6, 6f, 6g, and 6j).
The Panel maintained that production
levels of 2-ethoxyethanol have dropped
from 1983 to 1990, 187 million to 108
million pounds, and that this decline
has resulted in fewer usss and less
exposure, The Panel (Ref. 6) commented
that 2-EE is no longer used in consumer
products, but only in industrial
products. The Panel also maintained
that release of 2-EE to the environment
has decrsased substantially from 1987 to
1989, 2.9 million pounds to 1.8 million
pounds (Refs. 6 and 29), and that future
smissions are likely to drop below
EPA’s release threshold of 1 million
pounds. EPA agrees with the Glycol
Ethers Panel that, when the OSHA
regulation becomes effective,
occupational exposure to 2-EE is likely
to be lower than estimated in the
proposed rule, and apprsciates the
additional information on worker and
consumer gxposure submitted for
review. However, EPA does not agree
that a substantial human exposure
finding under TSCA section
4{a}(1)(BJ(i)(IY) is inappropriate.

Tle Panel (Ref. 6) cominonted that
NOES data indicating that 233,418
workers are potentially exposed to 2-
is overstated and based on outdated_
data. The Panel estimated that less than
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10,000 workers are'potemially exposed .
to 2-EE in the workplace, with 400 of
this number involved in. production and
distribution (Ref. 6). EPA notes that its

" threshold for substantial worker

" exposure is 1,000 workers (58 FR 28736,
May 14, 1993) and that the estimate of
worker exposure provided by the Panel
exceeds this threshold by an order of

" magnitude {tenfold). Other data which
also demonstrate worker exposure to 2—

" EE were presented in OSHA's proposed

glycol ethers standard (58 FR 15526,

, March 23, 1993) and its supporting
documentahon Table VIII-2 (58 FR . -
15582 and 15583, March 23, 1993)

" presented data estimating that 45,786

~-waorkers are exposed to four glycol

" ethers, of this number 21,992 workers

. are exposed to 2-EE (Ref. 71). EPA.

" concludes that worker exposure data

contained in the proposed ruls, the data

- provided by the manufacturers, and the

data in OSHA’s proposed standard
- clearly indicate that thiere is or may be
substantial occupational exposure to 2—
EE; which provides adequate support

. for a TSCA section 4(a)(1)(B)(i)(II)

) substanhal human  exposure ﬁndmg for

Tha Glycol Ethers Panel also
. commented-that occupational-exposure
Z was in the range of 0.03 to 0.7 ppm and
. that this compared so favorably with
- OSHA's permissible exposure limit . .
;' (PEL) of 200 ppm that EPA’s exposure "
'+ finding was not justified (Ref. 6). EPA,
.- however, did not make a finding for .
% " “significant” occupational exposure
based on concentrations to which -
- workers are exposed. Instead, EPA made
} a finding for “substantial”’ exposure
based on the number of workers
potenhally exposed. Also, although
i CMA cited the future OSHA ragulauon

% . of 2-EE as a reason for not testing, CMA
¢ failed to mention the possibility that the
# revised OSHA standard might include a
£ Jower PEL thus weakening their
argument that actual exposure
3 concentrations are well within the .

,g permissible limit. Subsequent to CMA's
'« submission of these comments, OSHA -

-+ pro a health standard for 2-EE-

# which did indeed include-a much lower
EL of 0.5 ppm as an 8-hour time- - .

. weighted average (58 FR 15526 March . .

% 23, 1983).

-Int a letter dated Apnl 23, 1993. the
anel cited OSHA's proposed health
standard for glycol ethers (58 FR 15526,
March 23, 1993) and claxmad that most -
E3 workplace exposures are generally low, .
3 .6., below 1.0 ppm (Ref. 73). EPA
* reviewed OSHA's proposed health
% standard which presented dataon
*exposure by job category. The data

showed that of 25 job categories with
Zexposure to 2-EE, four have exposures

in therange of1:98 to 7. 9 ppm (58 FR
15582, March 23, 1993), and an
estimated 1,949 workers are exposed to
2-EE over the proposed PEL (Ref. 72).
Based on these data, it appears that,
although not proposed, EPA could have
made a finding for “significent”
exposure as well as “substantial”
exposure to 2-EE.

e Panel also challanged EPA’s
exposure finding by commenting that
production levels have declined from
187 to 108 million pounds and that
solvent use has declined from 7 to 6 .
percert. EPA notes that 6 percent of 108

" million is 6.5 million pounds which is

still considerable use for solvent
purposes. The Panel also commented
that 43 percent of 2-EE is exported, the
implication being that no American
workers or consumers are exposed
during the use of 2-EE. This -
information has a bearing on the
exposure of the end user of 2-EE, but it
does not affect the exposure of the - - - -
workers involved in the manufacturs,
processing, and distribution of 2-EE, -
whichi in ustry concedes is less than -
10,000 workers and OSHA estimates to
be nearly 22,000 workers. When 10,000
to 22,000 workers are engaged in the .
annual production, processing and .
distribution of 108 million pounds, EPA

.balxeves there is substantial potentml

osure. o

ncerning consumer exposure. tha
Glycol Ethers Panel (Ref. 6) provided
labels from the two manufacturers of 2—
EE indicating that '2-EE should not be -

- used in consumer products, but did not
_indicate how the manufacturers can be.

certain their warnings are heeded. No-
survey of customers was performed to
determine if 2-EE is formulated into
consumer products. The Panel also
provided a 1984 letter from the CPSC to
EPA {(Ref. 6) stating that 2-EE is not in
consumer products, but another '

submission from the Panel {Ref. 6h)
indicated that as of 1990, the CPSC
regarded consumer exposure to 2-EE as
“likely or.possible.” Giventhe =~~~ <~ -
insufficient and conflicting nature of
this information, EPA could not -
conclude that there is no potenhal
consumer exposure to 2-EE.-
Consequently, EPA quesuonad
purchasers-of 2-EE concerning the .
possible formulation of 2-EE into
consumer products. Although every
purchaser of 2-EE could not be
contacted, EPA did not discover any -
consumer use of 2-EE (Ref..74). ~ -
Therefore; EPA is not making a section
4(g)(2)(B)(i)(I) finding for 2-EE based
on consumer exposure,

EPA does not agree with the Panel

that releases of 2-EE to the environment

"are not substantial within the meaning: .

. occu auonal e

of TSCA sction 4(a)1)B)GID). The

Panel (Ref. 6) commented that’ 'I'Rlde a. R

indicated that emissions of 2-EE are -
declining, and that 1990 releases are. .
likely to be below EPA'’s threshold.of 1
million pounds. EPA believes that the
Panel’s estimates of future emissions are
spacuiative. Moreover, EPA does not -
balieve that the Panel provided -
sufficient data to support its argument
that environmental releases will have
decreased by approximately 50 peroant :
in 1 year. EPA notes that manufacturers *
provided 1988 TRI data mdlcallng that. -
1.8 million pounds of 2-EE were .=
released to the environment. This value
clearly exceeds the environmental
release threshold of 1 million pounds

specified by EPA (58 FR 28736, May 14,

1993). Given the available data, EPA
concludes that a TSCA section. :
4(a)(1)(B)(1)(I) substantna: relaase ﬁndmg
is also valid for 2-FE.

EPA does not agree with the Glycol
Ethers Panel that imminent OSHA -
regulation negates the need for testmg
under TSCA: OSHA regulations seek to
protect only the worker population and .

are based on available toxicity data. The

fact that an Agency decides to regulate
based on available data-doss'not -
preclude EPA from seeking testmg S
under TSCA for significant health and

_environmental effects data gaps which. - -
may identify a more sensitive endpomt .

- Also, OSHA's regulation.on 2-EE 18 - .
onlyin the proposal stage and'a fival -

rule may not be promulgaled fordto2
years: What OSHA's final mle wi
require concerning level oiéaro

controls, or monitoring ¢an 1ot be

determined at this time althot
agrees with the Panel that the
OSHA rule should reduce wmker

exposure. However, a feduction may not k

be guaranteed in every case when -

engineering and administrative controls

are not feasible and personal protacuva
equipment is relied on to'achieve -
compliance with the OSHA standard.
‘There is some uncertainty concerning

the actual protection provided by gloves A '

and respirators because the employee -

must be motivated to use the equipment
and use it properly for it to be effective.; : -
Because of the uncertaintjés involved at .
this sta%e of OSHA's: reguletm' efforts. o

EPA believes that it ig justifi
requiring development of test’ ‘datato "

‘assess the potential risks posed by lhe

continued potential for substantxal
osureto 2-EE, -
's Glycol Ethers Panel’ (Ref 6)

commented that the available toxmology e

data demonstrate that there is no need :
for additional testing because existing -
data are sufficient and’provided copies -
of additional studies for consideration: -
These studies were conducted by Barbee

Jations; ... /40277-
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ot al. (Ref. 6a), Foster ot al. (Ref. 6¢),
Waerner et al. (Ref. 6i), Gill and Negley
{Ref. 6d), and Doe et al. [Ref. 6b).

EPA reviewed the additional studies
provided by the Glycol Ethers Panel
regarding the possible neurotoxic effects
of 2~EE and still believes the testing
proposed for 2-EE is necessary. EPA
identified problems with the submitted
studies which made them inadequate to
satisfy its data needs (Refs. 50 and 51).
These problems are listed in Table 1,
Unit IIL.A.5 of this preamble and
include insufficient exposure duration,
insufficient description of methods, no
in situ perfusion, and the evaluation of
an insufficient number of neurotoxicity
endpoints.

Dr. Gill (Ref. 8) commented that the
summary of the Nelson et al. studies,
used by EPA as the basis for its TSCA
section 4(8)(1)(A)(i) finding for 2-EE,
overstated the significance of the studies
and incorrectly inferred that exposure
concentration-related changes were
observed in tests of neuromuscular
function, exploratory activity, and
aversive learning. EPA did state that the
reported changes were statistically
significant according to Nelson et al.,
and that more effects were seen at the
higher dose, but it did not state or infer
that these changes demonstrated a dose-
response relationship, which in some
cases they did not. Nelson et al. (Refs.
38 and 39) exposed pregnant Sprague-
Dawley rats to 0, 100, or 200 ppm 2-EE
(14-16/group) during gestation days 7-
13. Behaviorsl testing was conducted on
the pups up to 60 days of age. In the
pups, rotarod performance was
impaired at the two highest
concentration levels of 2-EE, but the
effect was not dose-related. Open field
activity was decreased at 200 ppm only
on one of the test days. Opsen geld
latency was increased only in the 100
ppm group. Results from the ascent test
were mixed in the 200 ppm group with
increased performance on day 10, but
decreased performance on day 12.
Avoidance cresses in a shuttle box were
decreased in the 200 ppm group,
wheress the mean oumber of shocks
received in 20 trials and mean seconds
shocked were not different among
groups. Operant behavior was not
significantly altered by 2—EE treatment.
As with some neurobehavioral studies,
the results are not easy to interpret. The
results fram Nelson et al. (Refs. 38 and
39) show some effects on neuromotor
responses of the pups after prenatal
exposure ta 2-EE, but dose-response
relationships were not clearly
establishetf In general, as indicated by
Nalson et al. (Ref. 39) and also by Dr.
Gill (Ref, 8), these results fit a pattern of
decreased neuromotor function, which

EPA believes also supports its TSCA
section 4(a)(1{{A)(i) finding.

L. Testing Program

1. Tiering of tests. CMA (Ref. 3)
commented that a tiered approach to
testing would be mors cost effective for
this and future neurotoxicity endpoint
rules. CMA argued that & tiered
approach would permit screening tests
to be performed first, and only if the
results of the screening tests are positive
should additional second tier testing be
required. CMA suggesied that the first
tier consist of a subchronic functional
observational battery (FOB) and
neuropathology; a secend tier, decided
on a casa-by-casa basis, could include
motor activity (MA) and hehavior tests.
CMA also suggested that a subchronic
study of 28 days duration may be
appropriate since the Office of Pesticide
Programs (OPP) recently revised its
guidelines for delayed neurotoxicity for
organophosphorus substances from 90
to 28 days in durstion and OECD
guidelines allow for a range of test
durations.

Similar comments were expressed in
reference to MIBK by CMA's Ketonas
Panel (Ref. 7). DuPont {Ref. 15) also
suggested a two-tier approach, except
that the first tier should be acute FOB
and MA tests and the second tier should
be a subchronic FOB, MA, and
neuropathology. Du Pont further stated
that a tier approach was outlined in the
OTA report on neurotoxicity, used in a
previous TSCA fest rule on
unsubstituted phenylenediamines (40
CFR 799.3300), and has been used for
other toxicologic endpoints such as
mutagenicity in other test rules {52 FR
21516, June 8, 1987; 53 FR 913, January
14, 1988). Monsanto (Ref. 17) also
commented that testing should be tiered
with the first tier consisting of a
subchronic FOB test and

" neuropathology and the second tier

required on a case-by-case basis
consisting of cognitive function and
behavior tests along with acute testing
and assessments of reversibility of
effects afisr acute exposure. In the tiered
approach propased by The Dow
Chemical Company (Kef. 14), three tiers
would be used. The first would be a
classical subchronic study with FOB,
MA, and neuropathology (fixation by
fmmersion), the second tier would be a
subchronic study with the high dose set
below doses which cause systemic
toxicity which would hamper data
interpretation and with FOB, MA,
peuropathology (perfusion), and evoked
potentials battery included, and the
third tier would assess cognitive
functions in a subchronic study.

As indicated in the proposed ruls,
EPA has a concern about the
neurotoxicity of solvents as a class, and
this is supported by the discussion in
Casarett and Doull’s Toxicology (Ref,
47) which was cited in the proposed
rule. Because EPA believes the
likelihood is high that neurctoxic effocts
will be produced, there is less
justification to use a tiered approach. A
tiered approach will result in delays in
receiving valuable data due to the added
time needed to review first tier data, and
because tests would not be performed
concurrently. While EPA agrees that
tiered testing is a valid and cost
effective method of screening
substances, and appreciates the value of
this approach es indicated by its use of
tiered testing in other test rules, the
different tests proposed for first and
second tiers in the above comments
indicate that there is no universal
agreeinant on what constitutes a first
tier battery. In addition, while tiered
testing is particularly useful for
screening a large number of substances
for which there is no indication that
positive results will be produced, EPA
believes that there is a high probability
that these compounds are neurotoxic
agents. For these reasons, EPA believes
the tests required in this rule constitute
a justifiable testing pregram thet will
result in the development of testing data

neces to reasonably determine ar
predict the neurotoxic effects of these
solvents.

2. Dose selection. CMA (Ref. 3)
commented that interpretation of data
from the Ligh dose group ‘would be
difficult as the high dose group is
currently defined in the proposed ruls,
because substances which are highly
irriteting may affert breathing patterns
and this, in turn, may have an effect on
neurobshavioral, learning and memory
endpoints in the test animals. CMA
suggested that the concentration which
results in a reduction in breathing rate
(RD50) be used as the high dcse rather
than a concentration which resulis in
claar neurotoxic sffects or is near life
threatening.

EPA believes that clearly
demonstrated behavioral effects are
valid criteria for the high dose. EPA
acknowledges, however, that the
occurrence of joxjc effects on other
organ systems in addition to the nervous
system would require carsful enalysis to
determine whether the behavioral
effects were secondary to toxicant
induced changes in other organ systems
or more directly neurotoxic.

3. Observation/testing times. Dow
(Ref. 14) commented that EPA should
modify the neurotoxicity test guidelines
for scientific and technical reasons. Dow

e TR
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noted that the guidelines for the testing
of acute motor activity require testing to
be conducted at times that includs the
peak signs of toxicity. Dow stated that
the time of peak signs is likely to be
during exposurs, but testing cannot be
conducted until after the chamber has
been vented which takes 30 to 35
minutes, If the elimination of the
solvent from the brain is rapid, then the
results that are generated may be
worthless. Dow believes that other tests
(e.g., evoked potential or EEG) should be
substituted which can be used while the
animal is being exposed. Although EPA
would prefer to have the motor activity
and SCOB tests conducted during
exposure, EPA does not consider it
practical to require testing in the
inhalation chamber at this time.
Therefore, EPA requires that testing be
done as quickiy as possible afier
exposure. EPA also believes that Dow’s
estimate of 30 to 35 minutes to vent a
chamber seems an unusually lengthy
Eeriod of time and that some adjustment

ere might allow peak signs to be
measured sooner in the post-exposure
observation/testing period. EPA is
interested in motor activity as a
quantified index of arousal of the test
animal and does not accept that Dow's
proposal has justified using other tests
{e.g.. evoked potential or EEG) instead of
acute motor activity.

Dow also commented that for the FOB
test, observations are required at 1, 6,
and 24 hours, and commented that it is
not clear if these times start from the
beginning of exposure or start at the end
of the 6-hour exposure. If the time starts
at the beginning, then it is not possible
to make all of the observations at 1 hour,
which is during the exposure, and if
time starts ot termination of exposure,
then the observations at 6 hours would
- require an extended work day. The time
for FOB observations for the acute FOB
and for the first exposure in the
subchronic FOB i3 at the termination of
exposure, although it is an established
scientific practice to record those
observations that can be made during
the exposure period. To clarify further,
according to the guideline, all animals
should be observed prior to initiation of
exposure. Also, subsequent to the first
exposure in the subchronic FOB, all
observations should be made before the
daily . Concerning the length of
the work day, EPA believes extended
work days occur in many testing

Carbide (Ref. 19), and Dr. RA. Neal
from Vanderbilt University (Ref. 25)
commented that the validity of the
schedule-controlled operant behavior
(SCOB) test conducted under EPA
guidelines has not been firmly
established by systematic studies. EPA
does not agree. SCOB has been used for
over 40 years to study nervous system
function. SCOB has been shown to be
affected by brain lesions, many
toxicants, and by virtually every
category of psychoactive drugs,
hundreds of which have been cited in
the open literature. Moreover, SCOB has
had extensive use ss a tool for
essessment of the role of specific brain
regions/pathways, lesioning techniques,
and bi mical pre-treatments such es
receptor antagonists, in studying the
m ism or action of drug effects on
behavior. There are, morsover,
considerable toxicily data on SCOB and
solvents, pesticides, and metals which
have been gathered in many laboratories
over the last 20 years. Clearly, there is
a long standing research tra({ tion and
rich data base on SCOB as compared to
many methods in use in regulatory
toxlcology

CMA’s Glycol Ethers Panel (Ref. 6),
Du Pont (Ref. 15), Monsanto (Ref. 17),
Union Carbide (Ref. 19), and Dr. R.A.
Neal from Vanderbilt University (Ref.
25) considered some definitions in the
guidelines to be unclear, i.e, whether or
not a change in responss rate represents
an adverse effect. As asked by Wenger
(Ref. 42) “is a decrease always bad and
an increase always good?” Although the
answer may not be perfectly clear in
every case, EPA believas that there are
no special difficulties in the
interpretation of SCOB data. Disruptions
in the rate or pattern of an organism's
behavior obtained in studies that are
scientifically valid, i.e., found to be
statistically and toxicologically
significant, are generelly considered t
be adverse. This is easily understood by
analogy to the depressant effects of
alcoho), the confused behavior of peoole
under the influence of alcohol, or the
stimulant effects of several cups of
coffee. Of course, ultimately what is
“adverse” can be a social judgment, but
it is reasonable to assume that most

ple would not desire such effects

g'om inadvertent exposures, and that
tpi)ubhc safety would also argue against

em

The ATHC (Ref. 1) provided references

situations and this should nothe a to several studies which have not
ma}orobstncle to cnnducting the demonstrated a consistent relationship
’ between SCOB performance end. .
« Schcduleconuollod opemnt N nemoto:dcnty as measurad by other '
behavior test, AIHC (Ref. 1), CMA's. - - ; tests. In onse, EPA notes that it is"
. Glycol Ethers Panel (Ref. 6), Du Pont. .- nol& ly. unicommon:that, *5.»«“’*
(Raf 15), Monunto {Ref. 17), Union sl ctmg resultnm obtainadbatme

different tests of neurotoxicity. This is
to be expected, since the different tests
are evaluating different functions of the
nervous system, and the reason for
requesting different tests is based on the
assumption that some tasts may provide
negative results while others will
provide positive results or significant
differences in the doss-response
relationship. For example, the well
known neurotoxicant tetrodotoxin
completely blocks sodium channels
leading ta blockage of the action
potential, paralysis, and death.
Neuropathological assessments of the
nerves by histological methods, or even
by the use of slectron microscopy of
animals treated with this compound, do
not reveal any alterations in the nerve
fibers. Another example would be that
the measures of motor function, such as
grip strergth, would not be modified if
a few axons in the motor nerve were
undergoing degeneration, although
neuropathology would detect these
changes. These examples support the
rationale that batteries of tests should be
used in assessing neurotoxicity, ang that
there is no a priori reason that the SCOB
test would not be a useful addition to
such a battery of tests.

The AIHC (Rsf. 1) stated that '‘data
genserated under the SCOB guideline as
proposed by EPA will not permit anv
inferences to be made about learning
and memory because animals will be
exposed to the chemicals after being
trained to perform a task.” Similar
opinions werse expressed by CMA (Ref.
3), CMA’s Ketone Pansl (Ref. 7), CMA’s
Oxo Process Panel (Ref. 9), Dow (Ref.
14), Du Pont (Ref. 15), Monsanto (Ref.
17}, Union Carbide (Ref. 19). and
DEMTG (Ref. 13). EPA does not agree.
Although the SCOB measures the effect
on the performance of a complex task,
operant behavior refers to bebavior that
is acquired, i.e., learned and maintained
by its consequences, more generally,
rewards and punishments. Schedules of
reinforcement refer to rules that specify
what responses will be reinforced end
when. SCOB is a set of methods for
assassing the sensitivity of organisms to
environmental conditions that may be
varied in a number of ways to study the
ability of organisms to adapt to change.
The data base on SCOB compiled over
the last 50 years bas shown that
schedules of reinforcement determine
both the rate and pattern of responses
over time. Thesa rates and patterns have
been shown to have broad generallty
across species and 1o be reliably affected
by many environmental changes,
different classes of drugs and sevaral

“A‘ - other classes of substances, Learning '
o refors totho increass in probabﬂity of a

-
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response following the association of
the response with either an sliciting
stimulus (Pavlovian conditioning) or
with reinforcement (operant
conditioning). Memory refers to the
likelihood of a learned response after
some temporsl delay following training.
Learning and memory cannot be directly
observed but can only be inferred from
changes in behavior. Learning and
memory arse broad constructs that cover
many varied and complex functions that
cannot be simply studied in humans, let
alone in animals. A comprehensive
assessment of learning and memory
requires an extensive test batte

Regular performance under a schedule
of reinforcement is a complex pattern of
learned behavior and is an index of the
organism’s memory of the task as well
as a measure of its ongoing moment by
moment adaptation to its environment.
Thus, deficits in performance of a
complex task represent a failure of an
ongoing adaptation to the environment
fundamental to the learning process.
EPA therefore believes the SCOB is
currently the best single test for the
assessment of complex behavior
dependent on learning and memory.

. D. Cory-Slechta from the
University of Rochester (Ref. 23), though
supportive of the inclusion of the SCOB
test in the rule, disagreed with the type
of schedule proposed, i.e., the multiple
fixed-ratio, differential reinforcement of
low rate (mult FR DRL) schedule. She
commented that this schedule will
raostly reflect changes in response rate
per se rather than measure learning and
memory and recommended the use of a
multiple fixed-ratio, fixed-interval (mult
FR FI) schedule. Dr. Weiss of the
University of Rochsster also considered
the mult FR FI schedule to be an equally
valid choice (Ref.24). The more
extensive data base of the mult FR FI
was an additional reason presented to
support this choice (Refs. 22 and 23},
Dr. Cory-Slechta also preferred the multi
FR FI becauss changes in DRL response
retes will affoct the rate of
reinforcement, which may evoke
compensatory mechanisms that would
prevail over test substance effects.
Moreaver, long interresponsive times
(IRT) resulting from decreases in
responsa rates ai high doses will
produce agparent increases in the
animal’s ability to space its responses in
real time (Ref, 42).

EPA has reviewed the comments on
the advantages and disadvantages of
different schedules and has decided to
revisae its modification of .

§ 798.8500(d)(8)(v) and require the mult
FR F1 schedule of reinforcement which
- was discussed under issues for
comment in the proposed rule as a

possible alternative schedule. EPA has
several reasons for selecting this
schedule. The multi FI FR schedule, as
noted by severa] commenters, has 8
broad data base. Also, quality assurance
questions can be easily addressed by
analysis of rate and pattern of
performance because the characteristic
Eattem of F1 and FR performance has
road generality across species, and

does not depend to any great degree on
the particular response or reinforcer
used in a study. SCOB response rates
maintained by FI schedules can also be
increased as well as decrsased by
solvents. In addition, disruptions in the
F1 or FR response patterns provide

. evidence of a specificity of effect on the
nervous system that cannot be ascribed
to changes in motivation, malaise, or an
inability to perform. Finally, FT and FR
schedules have been extensively used to
study the effects of many solvents, and
quantitative approaches have already
bean advanced by Dews, et al. (Ref. 56)
and Glowa (Ref. 57) for quantitative risk
assessment, i.8., benchmark doses,
making better use of the data than
conventional NOELs.

AIHC (Ref.1) commented on the large
number of animals that would be
necessary to conduct a SCOB test
according to the guideline requirements
and the attendant logistical problems.
EPA understands these concerns and
has decided that an acceptable
alternative to the guideline requirement
would be the testing of animals of the
same sex if at least 10 animals per dose
level and control are used. This
alternative is listed under §
799.5050(b)(1)(iii).

5. SCOB as a first tier test. The ATHC
{Ref. 1) commented thst the SCOB is not
appropriate for inclusion in a
neurotoxicity screening battery. The
AIHC states that although the SCOB test
has 8 definite role in neurotoxicity
testing, *'its role should be reserved for
more advanced questions about the
behavioral effects of a compound and
not as an initial assessment.” This
opinion was shared by the CMA’s
Kotone Panel (Ref. 7), CMA’s Oxo
Process Pansl (Ref. 9), Du Pont (Ref. 15},
Monsanto (Ref. 17), and Dr. R.A. Nesl
(Vanderbilt University) (Ref. 25). The
submitters further cited a study by
Moser and MacPhail (Ref. 28) in which
the investigators examined the
sensitivity of three tests (FOB, motor
activity, and SCOB), for identifying the
low observed effect levels (LOAELS) for
six known neurotoxicants. This study is
cited by the submitters as evidence that.
SCOB should only be included after
other neurotoxicity tests hava been- o

ey

completed. -’

EPA roviewed the study by Mosar and
MacPhail (Ref. 28) and found that
although sach of the six substances
tested had a similar effective dose range
across the different tests, the three test
methods clearly assess different aspects
of the overall nervous system function
of the rat. For the chemicals tested, the
FOB was an equally or more sensitive
test than the motor activity or operant
tests, while the motor activity and
operant behavior tests were equally
sensitive in most cases. Moser and
MacPhail (Ref. 28) concluded that
although the FOB and motor activity
may be expected to adequately detect
neurotoxicity of unknown substances,
ggeram behavior testing can also

aracterize the actions and possible
mechanisms of action of neurotoxicants.
The conclusions of Moser and MacPbail
(Ref. 28) are in agreement with earlier
rermarks of an expert subpanel of the
Scienre Advisory Panel of the Office of
Pesticide Programs regarding
neurotoxicity testing that motor activity
and SCOB do not always measure the
sama thing and that some effects might
be missed if SCOB were a second tier
test (Ref. 40). EPA, therefore, concludes
that the SCOB test can provide valuable
information about the neurotoxic
properties of the substances in this rule.
This rule does not require a simple
screening test program, but is aimed at
the specific kinds of neurotoxicity
known or suspected to be associated
with chronic solvent exposure. As such,
inclusion of SCOB will provide
meaningful data with respect to
complex neurobehavioral and cognitive
function.

M. Cost of Testing

CMA and its Glycol Ethers Panel
{Refs. 3 and 6) commanied that thers is
insufficient experience with the SCOB
test for either EPA or CMA to reliably
estimata the cost of testing. CMA noted
that although a reliable estimate cannot
be made, industry scientists believe the
trua cost could be twofold to threefold
greater than EPA has indicated. Dow
(Ref. 14} believed EPA'’s sstimate was
low because several subchronic studies
(about $150,000 each) may have to be
conducted on each chemical, and there
will be development costs for pilot
research which could add an additional
$75,000 to the overall costs of the study.

EPA believes that it has made a
reasonable estimate of the cost of the
SCOB test. EPA hag used the best
information available, and the
comments by CMA have provided no

_substantial data to demonstrate that
- EPA’s estimate is too low. The estimate

by Dow for the cost of subchronic

) testlng is very sxmxlar to that used by
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EPA. EPA does not agree with Dow that
saveral subchronic tests will be required
for each substance. EPA believes these
multiple studies would only be required
if the tiered testing approach proposed
by Dow and outlined above were
adopted in the final rule. In addition, as
noted by EPA in the proposed rule, it is
anticipated that the sponsor might
combine subchronic tests, which would
raduce the cost of testing for a given
substance. EPA also believes it is likely
that other types of cooperation will
occur between sponsors that will
substantially reduce the cost of any pilat
research not considered in the economic
analysis.

N. Laborctory Capacity

AIHC (Ref. 1), CMA (Ref. 3), CMA's
Oxo Process Panel (Ref. g), Dow (Ref.
14), DEMTG (Ref. 13), and Monsantao
(Ref. 17) commented that there is
insufficient laboratory space to conduct
the required testing since laboratories
are required that have expertise in both
inhalation toxicology an
neurotoxicology. The commenters stated
that the surveys used by EPA to assess
laboratory capacity assessed the
capacity to conduct neurotoxicity and
inhalation studies separately, while an
informal survey conducted by AIHC of
nine major contract testing laboratories
indicated that only one or two could
conduct the required testing. In
addition, the commenters noted that
EPA recently announced a data-call-in

 for neurotoxicity tests for certain
pesticides and also announced requiring
neurotoxicity testing for pesticides
requiring new registration. The
commenters maintained that any
available laboratory capacity would be
eliminated by these other EPA actions.
Du Pont (Ref. 15) also indicated that
laboratory capacity may be limited if the
SCOB test is not deleted from the final
rule, and further requested at least a 9~
month extension on each test to allow
for scheduling of laboratory space (it
was noted that this is the time needed
to reserve space in their laboratory).

Dr. D. McMillan (Ref. 22} commented
that therse are sufficient scientists
available to staff new contract
laboratories in neurotoxicity and that
there is adequate laboratory space to
conduct tests on 20 substances/year;
however, he believes that space may
become severely limited if tests were
required on as many as 50 substances/
year. Dr. D. Cory-Slechta (Ref. 23)
suggested the time frame for cbtaining
results for this first set of substances in
the endpoint rule might be increased to
allow for the hiring end esfablishment
of additional qualified persennel, but
maintained that if subsequent chemicals

are added to the rule, the time frame as
outlined in the proposed rule should be
adequate.

EPA believes that there will be
sufficient laboratory space to comply
with this rule (Refs. 48 and 49). EPA
anticipates that despite the demand for
laboratories to conduct ueurotoxicity
testing under the Federal Insecticide, -
Fungicide and Rodenticide Act (FIFRA),
there will be adequate capacity to
accommodate neurotoxicity testing of 10
additional substances under this rule.
However, to assist the test sponsor in
scheduling laboratory space, EPA has
decided to extend the due dates for the
SCOB test from 21 to 24 months for
three of the chemicals, from 21 to 30
months for three other chemicals, and
from 21 to 36 months for the remaining
four chemicals. The order in which
these chemicals should be tested is as
follows:

First set of three chemicals:

acetone
1-butancl
ethyl acetate

Second set of three chemicals:

methyl isobutyl ketone
2-ethoxyethanol
diethyl ether

Third set of four chemicals:

n-butyl acetate
isobutyl alcohol
tetrahydrofuran
n-amyl acetate

The criteria used for establishing the
above order were proposed in Unit IV.D
of the proposed rule. The substances to
be tested first would be thase with
4(a)(1)(A) and 4{a)(1)(B) findings and
ranked according to production volume
as reported in the proposed rule. Those
substances with the largest production
volumes would be required to be tested
first, followed by those substances with
the next largest volumes. The
substances with only a section 4(a)(1}(B)
exposure finding would be tested next
and likewise ranked according to
production volume as reported in the
preposed rule. No comment was
received on this method of prioritizing
the chemicals for testing.

O. Export Notification Requirements

CMA (Ref. 3) commented that
requiring exporters, under TSCA section
12(b), to notify EPA annually of the
substances they export which are
subject to this rule will be very
burdenseme and that a de minimis
exemption should be allowed for
substances present in smal)
concenirations in exported products.

EPA realizes that annual export
natification for the substances to be

tested under this rule may be
burdenseme. EPA has proposed to offer
some relief to exporters by requiring a
one-time notice instead of an annual
notice. That proposal was published in
the Federal Register on July 12, 1989
(54 FR 29524). Currently, EPA is in the
procass of issuing a final rule.
III. Final Testing Requirements
A. Findings

EPA is basing the final health effects
testing requirements on the authority of
section 4{a)(1)(A) and (B) of TSCA. EPA
finds that: available data indicate that
six of the substances may present an
unreasonable risk of injury to human
health based on preliminary information
suggesting that these substanices may
produce neurotoxic effects and upon the
potential human exposure to these
substances. EPA salso finds that all 10
substances are produced in substantial
quantities; there is or may be substantial
human exposure to all 16 substances;
and there is or may be substantial
environmental release of four of these
substances. Moreover, EPA has
concluded that there are insufficient
data and experience to reasonably
determine or predict the neurotoxic
effects from manufacturing, processing,
use, and disposal of these substances,
and testing is necessary to develop these
data.

EPA published a general policy
statement under TSCA section
4(a)(1)(B)(i) (the “B" policy) in which it
articulated its criteria for making
findings under this provision (58 FR
28736, May 14, 1993). The “B"” policy
was developed in response to the April
12, 1990 decision in CMA v. EPA (Ref,
26) in which the Court remanded to
EPA the TSCA ssction 4 rule for cumenae
to “articulate the standards or criteria
on the basis of which it found the
quantities of cumene entering the
environment from the facilities in
question to be 'substantial’ and human
expasure potentially resulting to be
"substantial.””’ Although not mandated
by the cumene decision, EPA also
articulated the criteria for substantial
production and substantial and
significant human exposure in the “B"
policy.

EPA proposed the neurotoxicity test
rule under TSCA section 4{a}{1}(B}
without waiting for the “B” policy to bs
proposed and published in the Federal
Register for comment by exercising the
option of articulating the criteria used in
making findings under TSCA section
4(a)(1)(B) in the specific proposed rule
(56 FR 9110~9111, March 4, 1581} EPA
did not base its section 4(a)(1)(B}
finding in this rule on the “B" policy,

N
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although the findings in this rule are
consistent with the policy. For the
reasons set forth in the proposed rule
(1d.). in the response to the comments
section of this notice, and in the
discussion below, EPA believes that it
has clearly articulated the bases for its
findings under sections 4(a}(1)(A) and
{B) of TSCA in support of the required
testing.

1. All 10 substances are or will be
produced in substantial quantities. The
production volumes of all of the
substances subject to this test rule are
listed on the TSCA section 8(b)
Inventory. Other sources of more recent
production data have been evaluated to
update the TSCA inventory data (see
Economic Impact Analysis). EPA has
reviewed these data and has found that
the reported production volume of each
substance (9.4 million to 2.4 billion
pounds per year) is substantial. EPA
believes it is reasonable to interpret
substantial production t¢ mean large
production, and that 9.4 million pounds
is 4 large amount of production.
Furthermore, only 11 percent of the
substances reported in connection with
the TSCA section 8(b) inventory of the
substances in commerce have annual
production volumes over 1 million
pounds (Ref. 64). EPA believes that it is
reasonable to conclude that this small
group of substances (i.e., the top 13
percent according to production
volume), clearly are substances with
substantial production.

2. There is or may be substantial
human exposure to each of the 10
substances. With the exception of 2-
ethoxyethano), EPA finds there is
potentiai for substantial consumer
axposure to these substances from their
widespread presence in consumor
products. Consumer uses of these
solvents include engine starting fluid,
and solvent for paint, lacauer, ink, and
enamel (56 FR 51069107, March 4,
1991). EPA has determined that these
substances are present in 1 to 51
consumer products end has estimated
that at least 3.7 million consumers are
exposed to each product (56 FR 9107,
March 4, 1991). EPA believes that it is
reasonable to interpret the term
“substantial human exposure’” to mean
widespread human exposure, or in other
words, a large number of people. EPA
believes that exposure of 3.7 million

- people is substantial exposure because

where millions of people are exposed to
a substance, it is reasonable that EPA
should have data on the potential
hazards iated with the substance.

" EPA also finds there is of may be
substantia] occupational exposure.to
each-ofthese substances. The industrial
uses of thess substances include

extraction solvent, chemical synthesis,
lube oil additive, solvent for coatings,
adhesives, plastics, PVC cement and ink
(56 FR 9106-9107, March 4, 1991). The
NOES data indicate that at least 172,000
workers may be exposed to each of these
substances (56 FR 9107, March 4, 1991).
EPA helieves that exposure to 172,000
workers is substantial exposure. As a
general matter EPA has found that
workers tend to be subjsct to routine or
episodic exposure over a long period of
time. Thus, to be considersd substantial,
exposure does not have to be as
widespread for workers as for
consumers or the general population.
EPA believes that exposure of 172,000
workers is widespread enough to
necessitate testing to determine the
potential hazards of the substances.

EPA finds that exposure of over
100,000 workers and 3.7 miilion
consumers is ‘substantial” as that term
is used in TSCA section 4(a){1)(B){i){I1).
Furthermore, these substances have a
gropensity to penetrate the skin, and

ave high volatility, which facilitates
inhalation. Available data on skin
absorption and the vapor pressures of
these substances support this
conclusjon.

3. Four of the substances enter or may
reasonably be anticipated to enter the
environment in substantial quantities.
Four of the substances (acetone, 1-
butanal, 2-othoxyethanol, and methyl
isobutvl ketone) are iisted on EPA’s
Toxics Release Inventory and hava been
reported to be released to the
environment in quantities exceeding 1
million pounds per year. EPA believes
that the term “‘substantial” used in
connection with environmental releases
means large relvase and is intended o
capture substances with extensive
relense to the environment. EPA finds
that 1 million pounds of release to the
environment is a sufficiently large
amount of release that EPA should
require testing even in the absence of
any hazard information. Moreover, the
TRI shows that only 37 percent of the
listed substances heve releases over 1
million pounds, but account for over 339
percent of the total reported releases on
the TRI by volume released. EPA
believes that it is reasonable to conclude
that this small group of substances {i.e.,
less than 37 percent), which accounts
for over 99 percent of all releases,
clearly are substances with substantial
releases. EPA therefore finds that the
releases of these four substances are
"*substantial” as that term is used in
TSCA section 4{a)(1)(B)(i){I).

4. Activities involving six of the
substances may presentan -+ . v -
unreasonable risk of injury. In addition .
1o the findings made under section

4(a)(1)(B)(i} for all the subject chemicals,
EPA also finds under section
4(a)(1{A)(i) that the neurotoxicity
studies discussed in the proposed rule
and Unit II of this preamble for acetone,
1-butanol, diethyl ether, 2-
sthoxyethanol, ethyl acetate, and methyl
isobutyl ketone, and the worker and/or
consumer exposure to these substances
indicate that the manufacturing,
processing, use, and disposal of these
substances may present an unreasonable
risk of injury to human health. The
finding that acetone may present a risk
is based on the human study which
showed a decrease in auditory tone
discrimination after a 4-hour exposure
to 250 ppm acetone (Ref. 5c) and the
dose-related functional decrements
vbserved in rats and mice after exposure
to 1,000 to 56,000 ppint: acetone (Refs. 43
and 5e). The finding that 1-butanol may
present a risk is based on its observed
impairment of motor control in rats
(Refs. 52 and 53) and motor
performance in mice (Refs. 34 and 44).
The finding that diethyl ether may
present a risk is based on its
interference with the acquisition of an
avoidance response in mice (Ref. 13g).
The finding that 2-ethoxyethanol may
present a risk is based on the alteration
of motor performance and avoidance
conditioning in the offspring of rata
axposed to 100 and 200 ppm (Refs. 38
and 29). The finding that ethyl acetate
may present a risk is based on the dose-
related decrease in s schedule-
controlled response in mice after
exposurs to 300 to 3,600 opm (Ref. 5e).
Also, intravenous injection of ethyl
acetate depressed the vestibulo-ocuvlar
reflex in rats (Ref. 54). The finding that
methyl isobutyl ketone may present a
risk is based on the hindlizab paralysis
seon in rats and mice exposed to 3,000
ppm (Ref. 45). The specific sffects
observed in these studies indicate that
each of these substances presents a
potential to cause neurotoxic effects.

5. Insufficient data and experience.
Under section 4(a)(1)(A){ii) and (B)(ii},
EPA finds that there are insufficient
data and experience to reasonably
determine or predict the potential
neurotoxic effects from acute and
subchronic exposures from
manufacturing, processing, use, and
disposal of these substances.

A believes that the guidelines
found at 40 CFR part 798 represent
state-of-the-art methodology and form
the basis for a valid and scientifically
acceptable test standard forevaluating

the neurotoxicity of these substances. - - -

The aveilable studies, including'some:. .
submitted to EPA during the-public...

comment period, do not adequately .- . o

assess the neurotoxic effects of the -

-



]

Federal Register / Vol. 58, No. 142 / Tuesday, July 27, 1993 / Rules and Regulations

40283

substances subject to this rule (see Refs.
50, 51, 60, 73 and 74 for a detailed -
discussion of EPA's assessment). EPA
has summarized its reasons for its
finding for data insufficiency in the
following Table 1:

TABLE 1.— DATA INSUFFICIENCY FinND-
INGS UNDER TSCA 4(A)(1)(A)1)

AND (B)(it) :
Data Insutfi- Ref-
Name clency srences
acetona (67— B iecnrecneirareineen 43
64-1).

grade (628~
63-7).
h,n,0 gk
t-butanol (71—~ 1 &N creveevrecceraeee 44
36-3).
n 9g
8,d M
dn 52
ads 53
nbutyi acetate | g.
(123-86~4).
disthy! ether a,dmntbb ... 13g
(60-29-7).
..................... admtbb ... | 13v
..................... amtbb ......... | 13a
n 13b

TABLE 1.— DATA INSUFFICIENCY FIND-
INGS UNDER TSCA 4(A)(1)(A)i)

AND (B)(i)—Continued

Data Insuffi- Ret-
Name ciency erences
..................... amtbb ... | 13t .
2-ethoxyethanol | c,efl .............. 38
(110-80-5).
a9
6a
6b
6c
6d
6i
ethyl acetate Se
(141-78-6).
..................... 9¢
isobutyl alcohol 9{
(78-83-1).
methyl isobutyl | f .....cccoccvvvnnnens 45
ketone (108
10-1).
[-7- T 7a
ahmnti ... 7b
amrtzaa ... 7c
7d
76
7f
7h
7
7
blmt cerrennens 8a
v 8b
mq.t 8¢
tetrahydrofuran | n ..covveviiennnns 2a
(109-99-9).
N orcveesenenenens 2b
n 2c
fn.. 2d

a. Only one sex was tested.

b. Animals were exposed to more than one
chemical.

c. Dose-response not clearly established.

d. Insufficient duration of exposure; not a
subchronic test.

6. Provided data on effects to offspring
only.

f. This is primarily a developmental
toxicity test. .

g No study addressing neurotoxicity was
found.

h. Description of methods insufficient to
allow evaluation of test.

i. Inconclusive results.

§. No statistical treatment of results
provided, or not possible given available
data.

k. Relevance of results to human health

o. Description of results insufficient to
allow evaluation of test.

p. Longer treatment durations sheuld have
been explored.

q. Sex of study animals not reported.

r. In situ perfusion not done.

s. Inappropriate route of administration
used.

t. Only one dose level.

u. Short exposure period. .

v. An in-vitro study.

w. Effects of treatment at end of study not
determined.

x. Study of a structurally similar but less
toxic chemical (Refs. 50 at 77 and 37).

y. Animals were not stored in preservative
at 4° C for 812 hours prior to removal of the
cranium and vertebral column.

z. Tissue sampling was inadequate.

aa. No special stains were used.

bb. Not a test of schedule-controlled
operant behavior.

cc. Number of test animals not specified.

dd. Concentration/dose of test substance
not specified.

ee. Test animal was not 8 mammal.

ff. Test not comparable to functional
observational battery.

gg. Exposure levels and durations were
inconsistent across subjects.

6. Necessity of testing. Under section

" 4(a)(1){A)(iii) and (B)(iii), EPA finds that

testing each of these substances is
necessary to develop such data for
neurotoxicity. EPA believes the data
resulting from the required testing will
be relevant to a determination as to
whether acute or subchronic exposure
to these substances during
manufacturing, processing, use, and
disposal does or does not present an
unreasonable risk of injury to human
health.

B. Test Standards

Given the section 4(a}(1)(B) findings
for the 10 substances, EPA has the
authority to require other health effects
testing for which there is an
insufficiency of data and for which
testing is necessary. However, as a
matter of policy, EPA is requiring only
neurotoxicity testing for the substances
included in this final rule at this time
to focus on the deficiency in
neurotoxicity data. EPA may, in the
future, find other data deficiencies for

..... n uncertain.
..................... amtbb ... | 13m 1. Significance of results is unknown. :hetsse substances and propose other
atdd ... 13p m. Small number of animals/subjects. ests. . .
n 13q n. Insufficient number of neurotoxicity The following Table 2 lists the tests ta
h,no 13r endpoints evaluated. be conducted on each substance.
TABLE 2.— TEST REQUIREMENTS
Name Required Test GUT".GBQSJHG
acetone (67-64-1) .......cceceueees Functional observational battery, acute and subchronic 798.6050
Motor activity, acute and subchronic 798.6200
Neuropathology, subctironic 798.6400



http:h,m.n.s,w.dd
http:a.m.r.t.l.aa
http:a.h.m.n.t.ff
http:h.n.r.z.aa
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http:a.m.t.bb
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TABLE 2.— TEST REQUIREMENTS—Continued
Test
Name Required Test Guideline
............................................ Scheduls-controlied operant behavior, subchronic 798.6500
namyl acetone, technical | Functional observational battary, acute and SUBCHIONIC ...ucvereceeieinictisietic s vasenas 798.6050
grace {628-63-7).
Motor activity, acute and subchronic 798.6200
Neuropathology. subchronic 798.6400
Schedule-controlled operant behavior, subchronic 798.6500
Functional observational battery, acuts and subchronic ................. 798.6050
Motor activity, acute and subchronic 798.6200
Nsuropathology, subchronic 798.6400
Schedula-controiled operant behavior, subchronic 798.6500
nbutyl acetate (123-66—4) Functional obsarvational baltery, acute and subchronic 798.6050
Motor activity, acute and subchronic 798.6200
Neuropathology, subchronic 798.6400
Schedule-controlied operant behavior, subchronic 798.6500
diethyl ether (60-28-7) .......... Functional observational battary, acute and subchionic 798.6050
....... Motor activity, acute and subchronic 798.6200
Neuropathology, subchronic 798.8400
Schedule-controlled operant behavior, subchronic 7986500
2-ethoxyethanol (110~80-5) runciional observational battery, acute and subetrenic ...oeeeeiiiiencees 798.6050
Motor activity, acute and subchronic 798.6200
Neuropathology, subchronic 798.6400
...... Schedule-controlied operant behavior, subchronic 798.6500
othyl acetate (141-78-6) ....... Functional observational battery, acute 8nd SUDCHIDNIC .......eecerveveieeireincciciee et ccssnarsecce et 798.6050
Motor activity, acute and subcheonic 798.6200
Neuropathology, subchronic 798.6400
Schedule-controlled operant behavior, subchronic 798.6500
Isobutyt alcohol (78~-83-1) Functional observational battary, acute and SUDCHIONIC ..........c.ccciviimesmeissirersnsssaesssesmenesnsecsas s s 798.6050
......... Motor activity, acute and subchronic 798.6200
Neuropathoiogy, subchronic 798.6400
Schedulg-controiled operant behavior, subchronic 798.6500
meothyt isobutyl ketone (108- | Functional observational battery, 8cute and SUDCIONIC ........cveeieieieence et et v nsa s 798.6030
10-1),

Motor activity, acute and subchronic 798.6200
Neuropathology, subchronic 798.6400
Schedulg-controlled operant behavior, subchronic 708.6500
tetrahydrofuran (108-99-9) ... | Functional observational battary, acute and subchronic 798.6050
- Motor activity, acute and subchronic 798.6200
Neuropathoingy, subchronic 788.6400
Schedule-controlted operant behavior, subchronic 798.6500

EPA is requiring that the above-
roferenced neurntoxicity test guidelines
in Table 2, and modifications to these
guidelines noted in this rule or granted
in the future, be the test standards for
testing thess substances. The testing
must aiso be conducted in accordance
with EPA’s TSCA Good Laboratory
Practice Standards (GLPs) in 40 CFR
part 792, ‘

The testing shall be performed in rats
with inhalation as the route of
administration, The duration of
exposure for acute testing will be &
hours per day for 1 day; duration of
exposurs for subchronic testing will be

6 hours per day for § days per week for -
© 13 weeks (90 days).

C TestSubstances—- e
‘With, the, exception of n-amyl acetate,

-v\

YEPA ge that the purity of the
a

t least 99 percent or

greater. In the case of n-amyl acetate, the
test sponsor will be required to select
and test a technical grade containing a
representative percent of n-amyl acetate.
The test sponsor will indicate the
percent of n-amyl acetate in the test
substance in the test protocol. EPA
believes that the percent purities listed
in tha following Table 3 are readily
available.

TABLE 3.— AVAILASLE PURITY OF
TEST SUBSTANCE

Availabie
Substance CAS No. percent
. purity
aceions ....... 67-64-1 | 999
n-amyl acetate 628-63~7 | 60.0—
700
1-butanol ........ 71-368-3 { 99.9
. nbutyl acetate 123-86-4 [ 89.9
60-29-7 1 99.9

TABLE 3.— AVAILABLE PURITY OF
TEST SUBSTANCE—Lontinued

Available
Substance CAS No. oercent
purity
2-gthoxyethanol 110~80-5 | 99.0
ethyl acetate .... 141-78-8 | 99.9
isobutyl alcohdl 78-83-1199.9
methyl isobutyl 108-10-1 1 89.5
ketone. :
tetrahydrofuran 109-99-8 | 99.5

With the exception of n-amy] acetate,
EPA has specified relatively pure
substances for testing because it is
interested in evaluafing the effocts
attributable to the substances
themselves, This requirement lessens

" the likelihood that any effects seen are
~ due to impufrities or additives. In the-

case of n-amyl acetate, EPA has -
specified that a representative technical
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grade be tested because that is the
substance which is produced and to
which thare is exposure.

D. Persons Required to Test

Because of the findings in Unit IILA
of this preamble, EPA is requiring that
persons who manufacture {including
import) and/or process, or who intend
to manufacture and/or process one or
more of the named test substances, other
than as an impurity, at any time from
the effective date of the final test rule to
the end of the reimbursement period be
subject to the testing requirements in
this rule. This period is defined in 40
CFR 791.3(h). Byproduct manufacturers
and importers of one or more of these
substances will be considered
manufacturers under this rule. As
explained in 40 CFR part 790, initially,
manufacturers, but not processors of one
or more of these substances, will be
required to submit letters of intent or
exemption applications. Pursuant to an
amendment to part 790, small quantity
research and development
manufacturers are not required to
submit letters of intent or exemption
applications initially (40 CFR 790.42 to
790.48). Such manufacturers should
consult the Federal Register of May 7,
1990 (55 FR 18881) for further details.

EPA is not requiring the submission
of equivalence data as a condition for
exemption from the testing
requirements for these substances. With
the exception of n-amyl acetate, EPA is
interested in evaluating the effects
attributable to the substances
themselves and has specified relatively
pure substances for testing.

E. Reporting Requirements

As required in 40 CFR 799.10, all data
developed under the final rule must be
developed, reported and retained in
accordance with the TSCA GLPs which
appear in 40 CFR part 792.

s required by TSCA section
4(b)(1){C), EPA is requiring specific
reports for each of the tests as follows.
Final reports of acute testing under 40
CFR 798.6050 and 798.6200 will be due
9 months from the effective date of the
final rule; interim progress reports will
be due 6 months from the effective date
of the final rule.

Final reports for subchronic testing
under 40 CFR 798.6050, 798.6200, and
798.6400 will be due 21 months from
the effective date of the final rule;
interim progress reports will be due at
6-month intervals beginning 6 months
from the effective date of the final rule.

For subchronic testing under 40 CFR
798.6500, final reports for acetone, 1-
butanol, and ethy] acetate will be due 24
months from the effective date of the

final rule, final reports for methyl
isobutyl ketone, 2-ethoxyethanol, and

~ diethyl ether will be due 30 months

from the effective date of the final rule,
and final reports for n-butyl acetate,

Additionally, TSCA section 15(4)
makes it unlawful for any person to fail
or refuse to permit entry or inspection
as required by section 11. Section 11
applies to any “‘establishment, facility,

isobutyl alcchol, tetrahydrofuran, and n- or premises in which chemical

amy! acetats will be due 36 months
fruin the effective date of the final rule.
fnterim progress reports will be due at
6-month intervals beginning 6 months
from the effective date of the final rule.

According to a recent EPA report
entitled “EPA Census of the
Toxicelogical Testing Industry,”
laboratory availability for neurotoxicity
testing should be adequate to
accommodate the testing required in
this rule (Ref. 48]}. If test sponsors can
document that the neurotoxicity testing
required in this rule needs to be
staggered due to insufficient laboratory
availability and that reporting deaclines
cannot be met, they must request an
extension of the deadline by submitting
& written request. If the testing must be
staggered, ERA anticipates that it will
first grant requests for those substances
which lack a 4(a}(1}(A) finding and have
the lowest production as reported in the
propaesed rule {56 FR 9107-9108, March
4,1991).

TSCA section 14(b) governs EPA
disclosure of all test data submitted
pursuant to section 4 of TSCA. Upon
receipt of data required by this rule,
EPA will publish a notice of receipt in
the Federal Register as required by
section 4(d).

Persons who export a chemical
substance or mixture subject to a section
4 test rule are subject to the export
reporting requirements of TSCA section
12(b}. Final regulations interpreting the
requirements of section 12(b) are in 40
CFR part 707. In brief, as of the effective
date of this test rule, an exporter of any
of the substances listed in this rule must
report to EPA upon the first annual
export of the compound to any one
country. EPA will notify the foreign
country about the test rule for the
substance.

F. Enforcement Provisions

EPA considers failure to comply with
any aspect of a section 4 ruleto be a
violation of section 15 of TSCA. Section
15 of TSCA makes it unlawful for any
person to fail or refuse to comply with
any rule or order issued under section
4. Section 15(3} of TSCA makes it
unlawful for any person to fail or refuse
to (1) establish or maintain records, {2)
submit reports, notices, or other
information, or (3) permit access to or
copying of records required by TSCA or
any regulation or rule issued under

substances or mixtures are
manufactured, processed, stored, or
held before or after their distribution in

“commerce ..."" EPA considers a testing
facility to be a place where the
substance is held or stored, and
therefore, subject to inspection.
Laboratory inspections and data audits
will be conducted periodically in
accordance with the authority and
procedures outlined in TSCA section 11
by duly designated representatives of
the EPA for the purpose of determining
compliance with this final test rule.
These inspections may be conducted for
purposes which include verification
that testing has begun, that schedules
are being met, that reports accurately
reflect the underlying raw data,
interpretations and evaluations, and to
determine compliance with TSCA GLP
Standards and the test standards
established in the rule.

EPA’s authority to inspect a testing
facility also derives from section 4(b}{(1)
of TSCA, which directs EPA to
promulgate standards for the
development of test data. These
standards are defined in section 3{12)(B}
of TSCA to include those requirements
necessary to assure that data developed
under testing rules are reliable and
adequate, and such other requirements
as are necessary to provide such
assurance. EPA maintains that
laboratory inspections are necessary to
provide this assurance.

Violators of TSCA are subject to
‘criminal and civil liability. Persons whao
submit materially misleading or false
information in connection with the
requirement of any provision of this rule
may be subject to penalties which may
be calculated as if they never submitted
their data. Under the penalty provision
of section 16 of TSCA, any person who
violates section 15 could be subject ta
a civil penalty of up to $25,000 for each
violation with each day of operation in
violation constituting a separate
violation. This provision would be
applicable primarily to manufacturers or
processors that fail to submit a letter of
intent or an exemption request and that
continue manufacturing or processing
after the deadlines for such
submissions.

This provision would also apply to
processors that fail to submit a letter of
intent or an exemption application and
continue processing after EPA has
notified them of their obligation to
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submit such documents (see 40 CFR
790.48(b)).

Knowing or willful violations could
lead to the imposition of criminal
penalties of up to $25,000 for each day
of violation, imprisonment for up to 1
year, or both. In determining the amount
of penalty, EPA will take into account
the seriousness of the violation and the
degree of culpability of the violator as
well as all the other factors listed in
TS(}A saction 18. Other remedies are
available to EPA under section 17 of
TSCA.. such as seeking injunction to
Testrain violations of TSCA section 4.

Individuals as well as corporations
could be subject to enforcement actions.
§ectxorxs 15 and 16 of TSCA apply to -

‘ any person” who violates various
provisions of TSCA. EPA may, at its
discretion, proceed sgainst individuals
as well as companies. In particular, this
includes individuals who report false
information or wha cause it to be
reported. In addition, the submission of
falso. Bctitious, or fraudulent statements
i u violation under 18 U.S.C. 1001.

IV, Economic Analysis

. To assess the potential economic
impact of this rule, EPA has prepared an
economic analysis (Ref, 67) &Kat
evaluates tha potential for significant
economic impacts of this testing on test

sponsors. The economic analysis
estimates the costs of conducting the
required testing for each of the 10
substances, including both laborstory
and administrative costs, and evaluates
the potential for significant adverse
economic impacts as a result of those
costs, using a8 comparison between a
substance’s annualized test costs and its
annual revenues.

The estimated total costs of testing for
each of the substances are $494,188 to
$875,100, including $395.350 to
$700,080 in laboratory costs and
$98,838 to $175,020 in administralive
costs. This is based on the cost range for
each test given in the following Table 4:

TABLE 4 —COST RANGE OF TSCA
NEuROTOXIGITY TESTS

Cost Range In
Tost Dollafg
Functional observational bat-
tary.
Acute, 4Q CFR 738.6050 . | 16,500-23,325
Subchwonic, 40 CFR| 92,013~
798.6050. 170,625
Motor Activity.
Acute, 40 CFR 798.6200 . | 18,625-26,388
Subchronic, 40 CFR| 86,275~
798.6200. 162,388
Neuropathology.
Subchronic, 40 CFR |} 112,638-
798.6400. 200,125

TABLE 5,-—ECONOMIC ANALYSIS

TABLE 4.—COST RANGE OF TSCA
NEUROTOXICITY TESTS—CoOntinued

Cost Rangse in
Test Dollars
Schedule-controlled operant
behavior,
Subchronic, 40 CFR | 168,138
798.6500. 292,250

Actusl test costs per substance should
be Jower since EPA assumed that each
test would be done independently of
one another. However, the sponsors
might choose to combine the subchronic
tests for a given substance which would
conserve both animals and resources.

To evaluate patential economic
impacts of the required testing, test
costs are annualized and compared with
annual revenues. The annualized test
costs, using a 7 percanl cost of capital
over a period of 15 years, are $54.259 to
$36,081 for each of the 10 substances.

Dividing these annualized costs by
the appropriate production volumes
listed for each substance in Table 3 of
the proposed rule (56 FR 9105, March
4, 1991), and then dividing these
amounts by the appropriate price per
pound in the following Table 5, the
percent price increase per pound dus to
testing was estimated.

GAS No Chemical Price/ Parcent Chemical Price in-
: Pound (Dollars) crease/Pound
67-64-1 0.310 0.0071-0.0128
628-63-7 -0.660 cBi
71-36-3 0.380 C.0077-0.0136
123864 0.430 0.0648-0.1147
60-29-7 0.515 0.1916-0.3392
110-80-5 0.750 0.0594-0.1052
141-78-8 0.410 0.0514-0.0914
78-83-1 0.380 0.0863-0.1528
108-10-1 0.450 0.0535-0.0948
109-99-9 1.220 0.0289-0.0511

Table 5 showe that for the 10
substances, unit test costs are
substantially lower than 1 percent of
price, For these 10 substancas, it
appears that the costs of testing will
have little significant adverse economic
impact. :

Fora completo‘ discussion of test cost
estimation and potential for economic
impact resulting from these costs, refer
to !hmn&mﬁ 'anag is which is - .
con v u .
rulemaking. publie miord ﬁ?' ﬂih!

R N R S VA e am
, .

V. Availability of Test Facilities and
Personnel

EPA has determined that test facilities
and personnel are available to perform
the testing specified in this final rule
{Refs. 48 and 49). EPA also anticipates
that laboratory capacity will increase to
accommodate the demand created by
future rulemaking,

~ VL Rulemaking Record -

EPA ht;s'estﬁblﬁhed a record for this - -

» rulemaking {docket number OPPTS— - " .

42134B). In addition; each substance in .

information coasidered by EPA in
developirg this final rule and
appropriate Federal Register notices.

A public version of the record, from
which all Confidential Business
Information (CBI) has been deleted, is
available for inspection in the TSCA
Public Dockst Office, Room G~004, NE
Mall, 401 M St., SW., Washington, DC
20460, from 8 a.m. to 12 noon, and 1
p.m. to 4 p.m., Monday through Friday,
axcept legal holidays. - :

The record includes the following -

: t ‘Information:
- the rule has a separate docket number. .+ -
- Thisrecord contains the basic: . .; 247

. . Voo gy e
[INTREF [ R [P A Y

BT
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A. Supporting Documentation

(1) Federal Register notices penammg
to this rule consisting of:

{a) Natice of final rule on EPA's TSCA
Good Laboratory Practice Standards (54
FR 34034, August 17, 1989).

{b) Notice %ﬁnal rule on data
reimbursement policy and procedurss
(48 FR 31786, Tuly 11, 1983).

{c) Notice of proposed multi-
substance rule for the testing of
neurotoxicity (56 FR 9105, March 4,
1991).

(d) Notice of TSCA section
4(a}(1)(B)(i) statement of policy (58 FR
28736, May 14, 1993),

{(e) Notice of proposed test rule for
chloromethane (45 FR 48524, July 18,
1980).

{f} Notice of proposed OSHA health
standard for 2-sthoxysthanol (58 FR
15526, March 23, 1693).

(2) TSCA test guidelines cited as test
standards for this rule.

(3} Communications consisting of:

{a) Contact reports of telephone
conversations.

{(b) Meeting summaries.

{4) Support documents consisting of:

(a) Economic impact analysis for the
substances contained in this final rule.

(5) Reports - published and
unpublished factual materials including
“Evaluation of TSCA guidelines for
neurotoxicity testing.” (April 14, 1987),
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(1) American Industrial Health Council.
Comments on the proposed multi-substance
rule for the testing of neurotoxicity.
Submitted to the TSCA public docket office,
U.S. Environmental Protection Agency
(USEPA). (June 3, 1991).

(2) BASF Corporation. Comments on the
proposed multi-substance rule for the testing
of neurotoxicity with 4 enclosures (Refs. 2a
through 2d). Submitted to the TSCA public
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VII. Other Regulatory Requirements
A. Exccutive Order 12291

Under Executive Order 12291, EPA
must judge whether a rule is “"majer”
and therefore subject to the requirement
of a Regulatory Iinpact Analysis. EPA
has determined that this test rule is not
major because it does not mest any of
the criteria set forth i section 1(b) of
the Order; i.8., it will not have an
annual effect on the economy of at least
$100 million, will not cause a major
increase in prices, and will not have a
significant adverse effect on competition
or the ability of U.S. enterprises to
compete with foreign enterprises.

This rule was submitted to the Qffice
of Management and Budget (OMB) for
review as required by Executive Order
12291. Any written comments from
OMB to EPA, and any EPA response to
those comments, are included in the
rulemaking record.

B. Regulatory Flexibility Act

Under the Regulatory Flexibility Act, -
5 U.S.C. 601 et seq., EPA is certifying
that this test rule will not have a
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significant impact on a substantial
number of small businesses because: (1)
They are not likely to perform testing
themselves, or to participate in the
organization of the testing effort; (2)
they will experience only very minor
costs, if any, in securing exemption
from testing requiroments; and (3) they
are unlikely to be affected by
reimbursement requirements.

C. Paperwork Reduction Act

OMB has approved the information
collection requirements contained in
this final rule under the provisions of
the Paperwork Reduction Act of 1980,
44 U.S.C. 3501 et seq., and has assigned
OMB control number 2070-0033.

Public reporting burden for this
collection of information is estimated to
range from 499 to 6,984 hours per
response (average of 2,400 hours per
response). The estimates include time
for reviewing instructions, searching
existing data sources, gathering and
maintaining the data needed, and
completing and reviewing the collection
of information.

Send comments regarding the burden
estimate or any other aspect of this
collection of information, including
suggestions for reducing this burden, to
Chief, Information Policy Branch, PM—
223, U.S. Environmental Protection
Agency, 401 M St., SW., Washington,
DC 20460; and to the Office of
Management and Budget, Paperwork
Reduction Project (2070-0033),
Washington, DC 20503.

List of Subjects in 40 CFR Part 799

Chemicals, Chemical export,
Environmental protection, Good

laboratory practices, Hazardous
substances, Laboratories, Reporting and
recordkeeping requirements, Testing.

Dated: July 12, 1993,

Victor ). Kimm,
Acting Assistant Administrator for
Prevention, Pesticides and Toxic Substances.

Therefore, 40 CFR, chapter I,
subchapter R, part 799 is amended as
follows:

PART 799—[AMENDED]

1. The authority citation for Part 799
continues to read as follows:
Authority: 15 U.S.C. 2603, 2611, and 2625.

2. By adding § 799.5050 to subpart D
to read as follows:

§ 799.5050 Muiti-test requirements for
specific chemical substances.

(a) Genera/ testing provisions—(1)
Identification of test substance. Table 1
in paragraph (a)(5) of this section
identifies those chemical substances
that shall be tested in accordance with
this section. The purity of each test
substance shall be 99 percent or greater,
unless otherwise specified in Table 1.

(2) Persons required to submit study
plans, conduct tests, and submit data.
All persons who manufacture {including
import) or process or intend to
manufacture or process, including
persons who manufacture or process or
intend to manufacture or process one or
more of the substances listed in Table 1
in paragraph (a)(5) of this section as a
byproduct, or who import or intend to
import products which contain one or
more of the substances listed in Table 1
in paragraph (a)(5) of this section after

the effective date specified in Table 1
under paragraph (a)(5) of this section to
the end of the reimbursement period,
shall submit letters of intent to conduct
testing, submit study plans, conduct
tests and submit data, or submit
exemption applications, as specified in
this section, subpart A of this part, and
parts 790 and 792 of this chapter for
single-phase rulemaking, Persons who
manufacture, impart, or process one or
more of the substances listed in Table 1
in paragraph (a)(5) of this section only
as an impurity are not subject to these
requirements.

(3)A ;ffhcabih’ty of test guidelines.
The gui elines and other test methods
cited in Table 1 under paragraph {a)(5)
of this section are referenced here as
they exist on the effective date listed in
Table 1 for that specific test,

(4) Reporting requirements. All testing
requirements in this section are subject
to the submission of interim progress
reports every 6 months beginning 6
months after the effective date for that
specific test listed in Table 1 under
paragraph (a)(5) of this section. The date
for the submission of final reports is
specified as the number of months after
the effective date for the specific test
listed in Table 1 under paragraph (a)(5)
of this section.

(5) Designation of specific chemical
substances and applicable testing
requirements. The substances identified
by name and CAS number in Table 1 of
this paragraph shall be tested in
accordance with the designated testing
requirements and any additional
requiremants and limitations specified
in the following Table 1:

TABLE 1.—CHEMICAL SUBSTANCES SUBJECT TO TESTING UNDER THIS SECTION

Final .
CAS No. Chemical nams/types of testing Basic testing requirements %“,‘gmxﬁ‘ U'S;f&?é:; d p%?ts Egg:::; °
Due
60-20-7 Disthyt Ether
Heaith effects testing:
Acute neurotoxicity:
Functional observational battery  §798.6050, except para- (1)(1) ®)m, 9 ... rreeesrirenesnenne 8 O, (9/9/93)
?er)apha (9)}{1)(A), (5) and .
Motor activity ........cocomevceniiiaae §798.6200, except para- (1)(I), (6)(1), 2)() ... e 8 mo. (9/9/93)
?glphs (dJ(1)(), (5) and
Subchronic neurotoxicity:
Funcﬂonal observaﬂonal battery  §798.6050, - except para-~ (1){I), (6)(), 2)(1) ... - .. 21 mo. (9/9/93)
| - ?r:w L (s)w o
.- - MOHOF BGHVAY, e '..w‘,..m §788,8200. axoept. pafa~ mm (8)60 2 e it 21 mo. (9/9/93)

M(G)QXQ@) .

[T T N

S Nn—
‘



40292 Federal Register / Vol. 58, No. 142 / Tuesday, July 27, 1993 / Rules and Regulations

TABLE 1.—CHEMICAL SUBSTANCES SUBJECT TO TESTING UNDER THIS SECTION—Continued

Final
} Additional test-  Uimitations and Re- Effective

CASNo.  Chemical nametypes of testing  Basic testing requirements () AS0000a1 lavlc - Linbiore shd - Be - Eo0
Due
NOUIOPAINOIQY .recororrcrre §TDB.6400, @xcopt para- (). (BYH), 2() = oo 21ma. (HH83)

?g;ipm {d) (14, (5) and

Schedule-controlied operant be-
havior §798.6500, except para- (1)), BMD. (B)ii).  eecermerveerirrnnns 30 mo. (9/9/93)
graphs ARXA), (), 2).
(il}(A), (8), (7) and (B){v).

67-64~1 ACHONG

Health effects testing:
Acute neurctoxicity:
Functional obsarvational battery  §798.6050, except para- (1){), (6)(), 2)() ... e B0 (9/9/33)
?’?W (1)), (5) and
MOIOr BCHWLY ..ooececoe e, §798.6200, except para- (1), (6)(1), 2)) v oo . 9mo. (9/9/93)
?ﬂ)iph& (DM, (5) and
Subchwonic neurotoxiclty:
Functional obsarvationad battery  §798.6050, except para- (1)(0), (B)(i), 2)() ..  coovrrerreneans 21 mo. {9/9/93)
g!)mhs (dX1X), (5) and
MOOF BCUWLY <.eeeeeceereceerssntennnacs §798.6200, except para- (1)), (BXK), 2){)) ... rissessntsesnanss 21 MO, (9/8/93)
s(;é;tpm (dX1X). (5) and
NOUrOPANOIORY veevirecomrnsrsresiose §798.6400, excopt para- (1)), (6)H), 2)1) ... cresersssnnrsassnee 21 mo. (9/9/96)
graphs (1)), (5) and
(6}
Schiedule-controfied operant be
havior §798.6500, excopt para- (1)), B)M, (BN, oo 24 mo. (9/9/93)
graphs (A}2XKA), (), 2)().
(KA, (8), (7) and (BKv).
71-36~3 1-Butanol
Health offects testing.
Acute neurotoxicity:
Functional observational baltery  §758.6050, except para- (1)), (6)(i), i) «n.  revererersenaan . 9mo. (9/9/83)
?gphs (A)(D, (5) and
MOOr BCHVIY ..o §790.6200, except para- (INi). (6)(D). 2)()) ... JUNUIUNRUIE X || X (9/9/83)
graphs (d)(1)i), (5) and
(6).
Subchronic neurctoxcity:
Functional observational battery ~ §796.6050, except pamm- (1)), (8)(), 2)()) .. .ooverorererrneens 21 mo. {9/9/93)
graphs (d)(1XD), (5} and
_ ©).
MOtOr BCHVILY .o.coeecerenrimacnann . §798.6200, except para- (1Y), (B)(), 2)(M ... oo 21 mo. (9/8/93)
graphs (AX1)i), (5) and
(6)- ‘ .
Nouropathology ........ccesesermeess .. §7958.6400, except para- (1XI), (B)(ii), 2)(1) ... . .crrrrieimnnnn. 21 mo. (9/9/83)
graphs (d)(1){)), (5) and
(6). '
haviof | 5798.8500, ucap( (1)1, (3)0), (6)(W), [ . 24 MO. - (9/9/83)

| mxnu\). V). 2)0)-

K
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TABLE 1.—CHEMICAL SUBSTANCES SUBJECT TO TESTING UNDER THIS SECTION—Continued
CAS No. Chemical nameftypes of testing  Basic testing requirements %‘,ﬁmgzg Limitations and ;‘:ts Effoctive
Due
Functionat observational battery  §798.6050, except para- (1)(), (B}1), 2)(1) ... eecnineens 9 mo. (9/9/93)
sraphs (Q)(1){, (5) and
(6).
Motor activity ... ... §798.6200, except para- (1)(i). (6)). 2)() ... 9 mo. (9/9/93)
?s!?phs {(d) (1), (5) and
Subchronic neurcloxicity:
Functional obsarvational battery  §798.6050, except para- (1)), (6)H). 20} «.  cocovrrcmrieeennn. 21 mo. (9/9/93)
graphs (d){1)(i), (5) and
(6).
MOtOr BCEVItY ..., §798.6200, except para- (1)(i), (6)i). 2)()) 21 mo. (9/9/93)
graphs (d}(1){0), (5) and
(6).
Neuropathology ... §798.6400, except para- (1)), (6)Gi), 2)(1) ... i 21 mo. (9/9/33)
graphs (d)(1)i), (5) and
{6).
Schedule-controlled operant be-
BAVIOT et seec s §798.6500, except para- (1}(1}, Q). (6)(), oo, 36 mo. (9/9/93)
graphs @)HA),  d), 2)().
(fii)(A). (6). (7) and (B)(v).
108-10~1 Methyf Isobutyt Ketone
Health effects testing:
Acute neurotoxicity:
Functional observational battery  §798.6050, except para- (1)), (6)(). 2)(1) ... cirvieens 8 mao. (9/9/93)
?r;iphs (D), (5) and
MOtOr BCHVIY .....coooveeneeneenirennns §798.6200, except pam- (1)1, (B}, 2)()) - coorooerrerenn. 8 mo. (6/9/93)
s(Jﬂ)lPhs (M), (5) and
Subchronic neurotoxicity:
Functional observational battery  §7086.6050, except para- (1)), (6)(W), 2)() ... 21 mo. (9/9/93)
?é;whs @)(1)(), (5) and
#0100 ACHVHY oo §798.6200, except para- {1}, (BYH), 2/} -+ corrrreerrireneens 21 mo (9/9/93)
graphs (d)}(1)(i), (5) and
(6).
NOUORAOIOGY .......oveerreeroenee §798.6400, except para- (1)), B)(1. 2)() o ererrerimrennnnn 21 mo. (9/9/93)
?g)aphs (@), (5) and
Schedule-controlled operant be-
e e §798.6500, excapt para- (1){1), (3)(). (B)(#).  rveeererverriene 30 mo {9/9/93)
‘ graghs @A) HA), (), 2)i).
(ii}A), (B), (7} and (B)(v).
109-09-0 Tetrahydrofuran
Health eftects testing:
Acute neurotoxicity:
Functional observational battery  §798.6050, except para- (i}i), (6)() 2)() ...  cmreeerrienia 9 mo. (9/9/83)
graphs (d)(1)(1), (5) and
(6).
MOIOF RCHY oo §798.6200, excapt para- (1)(i), (6)()), 2}Q) -... g8 mo. {9/9/93)
graphs (d}(1)(), (5) and
(6).
Subchronic neurotoxicity:
Functional cbservational battery - §798.6050, except O, G}, 6) . el 21 mo. (9/9/93)

graphs (dX1XD), (5) end
{6

.
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= TABLE 1.—CHEMICAL SUBSTANCES SUBJECT TO TESTING UNDER THIS SECTION—Continued

‘ b} Additional u and %w Eft

: i test- itati - tivi

i CAS No. Chemical nameftypes of tosting  Basic testing requirements (in)g req‘uireme:tss g!%str&?fons pé)?ts dgfes"

! ue

L;;]l MOROE BEHVALY .. cevsoeeeeeenr e §798.6200, except para- (1){i), (6)(i), 2)(i) ... e 21 1000, (9/9/93)
b graphs (d)(1){i). (5} and

L (6).

[‘:’: Newropathology ...........ccoceeciceeee §798.6400, except para- (1){i), (6)(ii), 2)(}) ... i 21 MO. (9/9/93)
il graphs (@)(1)(). (5) and

i ®

ik Scheduls-controlied operant be-

|!w RBVIOF <.cvveecrresvremmomeeeneeeressevesennmes §798.6500, excopt para- (1)) B)0). (6)(i),  oorreerereocern 36 mo. (9/9/93)
iiri: graphs @D20A), . (i), 2)().

i (Hi)(A), (6), (7) and (B)(v).

[f{“f 110-80-5 2-Ethoxyethanol

e Health effects testing:

“j' Acule neurotoxicity:

e Functional cbservatonal battery  §798 6050, except para- (i), (6)(). 2)() .. .o 9 O, (9/9/93)
i graphs (d)(1)(1). \5) and

f;;g;f’ (6).

W Motor ACtVity «....coveereereeeeenn. e §7986200, excopt para- (D), B)i), 2M0) oo oo 9 mo. (9/9/93)

¢ ?sr)aphs (G, (5) and

Subchronic neurotoxicity:

Functional observational battery  §798.6050, except para- (1)(I). (6)(i). 2)()) ... e 21 mo. (9/9/93)
?é;iphs @)(1)i), (5) and

MGtor activity ......coeoeieevieinnns §798.6200, except para- (1)), (6)(il), 2)()) ...  eeriiieines 21 mo. (9/9/93)
9:?9“3 {d){(1)(). (5) and
(3).
Nouropathology ..oc.ccvicveereennren. §798.6400, except dara- (1)), (B)(i), 2)() ... 21 mo. {9/9/33)
graphs (d){1)(). (5) and
(6).
Schedule-controlled operant be-
BAVIOE .oveeoee e §798.6500, except para- ()i}, 3)(), (B)i)).  eerererriinn 30-mo. (9/9/93)
graphs (@A), (vi), 2){i).
(ii)(A), (6), (7) and (8){v).
123-86-4 n-Butyl Acetate
Health effects testing:
v Acute neurotoxicity:
1‘! '4" Functional observational battery  §798.6050, except para- (1){i), (6)(i}, 2)(1) ... =~ .o 9 mo. (9/9/93)
L graphs. (10 (o) and
g Motor activity ... §798.6200, excest para- (1)), (6)(i), 2)(i) ... ST - B ' X {9/9/93)
,% ‘ graphs (d)(1)(). (3) ard
ity (5).
A Subchronic neurotoxicity:
e Functional observational battery ~ §798.6050, except gara- (1){i), (6)(i), 2)(i) ... ol 21 mo. (9/8/93)
graphs (d)(1)(), (5) and :
(6). - .
Motor activity .......ccoivemmnvimninenns §798.6200, except para- (1)(1), (6)(H), 2)() ... e — 2imo. . . (8/9/33)-
g;w'w (d) (1M, (5) and
: /
Nouropathology .....ceacerarenns §798.6400, except para (1)() (6)i), 2K ...  wrrenrerrennns 21 mo. (9/9/93)
?g';zpm (d)(l)(i). (5) and_ 7 .
Schedule-controlled operant be- ] »
havior §7986500, except para- (1)) B)(0). (B)ih - wmicniios-38MO. - (9/9/B3)
' graphs  (d)(HHAN " (v), - s —
_ (WHA). (81, (7) andh (@) - o S
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TABLE 1.—CHEMICAL SUBSTANCES SUBJECT TO TESTING UNDER THIS SECTION—Continued
N o Final
CAS No. Chemical nameftypes of tlesting  Basic testing requiremants (mgﬁgg‘mg' U%f&%"ﬁina;” pguen; Eggfe"sve
o
141-76-8 Eihyl Acstate
Health sffects testing:
Acute neurotoxicity:
Functional observational battery  §798.6050, except para- (1)(), (6)(1), 2)()) ... e 9 MO, (9/9/93)
?gom (@1, (5) and
Motor activity ..o §798.6200, except para- (1)), (6Xi), 2)() .... . 9mo. (9/9/93)
graphs (d)(1)(i). (5) and
(6).
Subchronic neurctoxicity:
Functional observational battery  §798.6050, except para- (1)(i), (6)(1), 2)()) ... 21 mo. (9/9/93)
graphs (d)(1){i), (5) and
(6).
MOROF BCHVIYY vvev.vveeeecsereiveenerens §798.6200, except para- (1)), (6)(). 2K) .. coerrere s 21 mo. (8/9/33)
graphs (d)(1){1), (5) and
(6)-
Neuropathology ......coceeevvvivecne. §798.6400, except para- (1)(), (B)(H), 2)(1) ... i 21 mo. (9/9/93)
?gphs (d)(1)), (5) and
Schedule-controlfed operant be-
havior §798.6500, except para- (1)), B)M, (B} ), v 24 mo. (9/8/93)
graphs (dH2)(I)(A), (vi), 2)().
(ii)}A), (6), (7) and (8)(v).
628-63-7 n-Amyl Acetate
Health effects testing:
Acute neurotoxicity:
Functional observational battery  §798.6050, except para- (1), (6)(1), (), vovverrnes 9 mo. {9/9/93)
: ?g;lphﬁ (A1), (5) and  (10)(i).
MOtOr BCHVItY o.eveveveerieeeceenenens §798.6200, except para- (1)}I). (6)(1), 2)(), i 9 mo. (9/8/93)
?é;whs (AN, (5) and  (10)(3).
Subchronic neurotoxicity:
Functional obsarvationa) battery  §798.6050, except para- (1)(1), (6)(i), 2)(). .. e 21 mo. (879/93)
graphs (d)(1){1), (5) and  (10)(i).
(6).
Motor activity ... §798.6200, except para- (1)), (6)(), 2)(I). 21 mo. (979/93)
graphs (d)(1)(), (5) and  (10)).
(6).
Nouropathology ........cocceeomeeenne §798.6400, except para- (1)(), (6)(i), 2)(), = s 21 mo. (9/5/93)
(ger)aphs (d)}(M)), (5) and  (10)(i).
Scheadule-controlied operant be-
RAVIOE ... §798.6500, except para- (1)), (3)()), (6)(i), i 36 mo (8/9/83)

graphs (d)}2)()(A),
{ii)(A}, (6), (7) and (8)(v).

i), 2)(), (10)().
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(b) Additional testing requirements. In
addition to the testing requirements
specified in Table 1 under paragraph
(a)(5) of this section, the foﬁowing
additional requirements also apply
when specified for a particular chemical
substance in the “(b) Additional testing
requirements” golumn of Table 1:

1) Test species and strains, If a
species other than the one specified is
used, the test sponsors shall provide
justification/reasoning to the Agency for
their selection. Commonly used
laboratory-strains shall be employed.
Commonly used species include the
mouse, rabbit and hamster. The test
species shall be the:

(i) Rat.

(i1) IReserved]

(2) Age. [Reserved|

(3) Sex. (i) Approximataly equal
numbers of male and female animals are

required for each dose level and control ~
group. As an alternative, one sex may be -

tested, if 10 animals per dose and
control are used.

(ii} [Reserved)

(4) Numbers per dose group.
[Reserved|

(5) Control groups. [Reserved]

(6) Duration and frequency of
exposure. (i) Animals shall be exposed
for 6 hours per day for 1 day.

(ii) Animals shall be exposed for 6
hours per day, 5 days per week for a 90—
da?' period.

ii1)-{v} [Reserved]

(vi) A multiple fixed-interval fixed-
ratio schedule shall be used. Fixed-ratio
and fixed-intervel contingencies shall
alternate throughout daily test sessions
of at least 60 minutes duration.

(7) Dose levels and dose selection.
[Raserved)

+ {8} Test substance and

administration. (Reserved] -

2) Route of exposure. (i) Animals shall
be exposed via the inhalation routs.

(ii) [Reserved] ]

(10) Percent purity. (i) A technical
grade of n-amy! acetate shall be the test
substance. The percent n-amyl acetate
in the test substance shall be
representative of the technical grades
and shall be selected by the test
sponsor. The test sponsor shall specify
the percent n-amyl acetate in the test
substance in the test protocol.

{ii) {Resurved)

(11) Observation period. [Reserved}

{12) Test Procedures. [Reserved]

[FR Doc. 93-17861 Filed 7-26-93; 8:45 am]
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