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‘ r:ocsnmm
v (OPTS-42083; FRL 2482-8]
' Toxic Substances; Alkyt Epoxides;
: R to the T
.. Response interagency Testing

AGENCY: Envxronmental Protection
Agency (EPA). |
ACTION: Advancs notice of proposed
rulemaking. :

SUMMARY: This Advance Notice of
Proposed Rulemaking (ANPR) is the
Agency’'s reoponse to the Interagency
Testing Committee’s (ITC) designation
of the chemical category. “alkyl
epoxides” and its recommendation that
the alkyl epoxides be considered for ~
health effects and chemical fate testing,
This notice addresses those alkyl
epoxides on the Toxic Substances
Control Act (TSCA} Chemical
. Substances Inventory other than
ethylene oxide, propylene oxide, and
1,2-butylene oxide, which are addressed
in ather Federal Register notices. EPA is
publishing this notice to inform the \
pulblic of g:: x;ltion:l:h tofol;e used in ,
selecting. emi testing, to -
\ define the mgulatory appmgch?;&ﬁzat
y  are being considered; and to seek public

ore

-\ somments on EPA’s approach in
\, proposing a test rule.

'\\nl.'l"l: Interested persons are invited to
comment on this ANPR. All comments
Should be submitted on or before March
5, 1984. N
ADDRESS: Submit written comments
identified by the dacument control
‘nusnber (OPTS 42053) in triplicate to:
TS(J‘.A Public Information Office (TS~
7933, Office of Pesticides and Toxic

. .Substances, Environmental Protection -

“Washington, D.C. 20460,

FOR FURTHER INFORMATION CONTACT:
Jack P. McCarthy, Director, TSCA
Assistance Office (TS-799), Office of
Toxic Substances, Environmental
Protection Agency, Room E~543, 401 M
St. SW., Washington, B.C. 20450, Toll
Free: (800-424-0065), In Washington, -
D.C. (554-1404), Outside the USA:
(Operator-202-554~1404. -

" SUPPLEMENTARY INFORMATION:.

L Background |
A. ITC Report X
Section 4(a) of TSCA (Pub. L. 94-469,
90 Stat. 2003 ef seq.; 15 U.S.C. 2601 e?
. - seq.}authorizes the Administrator of




Fodunlllagi&ulVol.m.NazlWeanesday.lanuary‘i,_lss&fl’roposedknles‘ | 449

~ insufficient data exist to characterize
the potential effects of that.chemical to

EPA to promulgate regulations requiring
testing of chemical substancesand = - .
mixtures in order to develop data
relevant to determining the risks that. .
such chemicals may present to heaith
and the environment, =~ PR
Section 4{e) of TSCA established the
ITC to recommend to the Administrator
of EPA those chemicals that should -
receive priority consideration for the

vdevelopment of test rules under section .

4(a):

- The ITC transmitted its First Report to-
the-Adiinisirator of EPA, as published -

in the Federal Register of October 12, °
1977 (42 FR 550286), and designated the

-category “alkyl epoxides” for priority

testing consideration for mutagenicity,
i icity, teratogenicity, other

chronic effects (with emphasis on organ = -
- effects and behavioral changes), and
environmental fate. Epidemiological

studies were also recommended for -
priority consideration for two or three of
the-highest exposure compounds, if '
suitable cokorts could be identified.

In order to make & section 4(a}(1)(A)

finding, EPA must determine that the -
manufacture, distribution in commerce, -

processing, use or disposal of a chemical
substance or mixture, or any -

- combination of such activities, may
. -present an ureasonable risk of injury to

heaith or the environment, that™ = -

human health and the environment, and

that testing is . o i
t testing is necessary to develop !nch _Agency may take on the alkyl epoxider

data. In order to make a section

4a){1)(B) finding, EPA must determine notices.

that a substance is producedin =~

substantial quantities and that there is-
or may be significant or substantial - -
human exposure or substantial
environmental release of that substance,

" that there are insifficient datata = -
characterize the potential effects of that
" chemical to human healthand the = -

environment, and that testingis-
necessary to develop such data. .-
B. Category Members - L '

category as noncyclic aliphatic
hydrocarbons bearing one or more-
epoxide functional groups, . . -

. EPA has identified from the non- .
confidential (public) TSCA Chemical

Substances Inventory:six short-chain up -

to four carbon atoms) alkyl epoxides

atoms] alky! epoxides. that fit the alkyl
epoxides chemical category definition.
No additional alkyl epoxides are listed::
in the confidential portion of the - "~
Inventory. Of the short-chain.- : .

- compounds, three are addressed in

separate Federal Register documents:
ethylene oxide (Ref. 1), propylene oxide
{Ref. 2), and 1,2-butylene oxide (Ref. 3). -

This notice addresses the .
. three short-chain compounds and eight
.long-chajn substance:: ' 3
Chemica: CAS No.
SHORT-GHAN |
23-Ep (CAS No. 3268-23-7)
dde (CAS No. 568-30-5)
1,2:3,4-Dlepaxyb (CAS No. 1464-53-5)
Long-Cram '

3234-28-4)
1 (CAS Ne. 18833-25-5)
1.2-Epoxyh Ne: 7320-37-8) .

,n’.x&}ponutorrbxepori o
- EPA has reviewed the ITC report, the

data on which their recommendations
were hased. the information obtained on

“alkyl epoxides under the TSCA section

8(a) Preliminary Assessment . .
Information Rule (40 CFR Part 712), °

-unpublished health and safety studies
. - submitted by manufacturers of alkyl

epoxides under the TSCA section 8{d) -
Health and Safety Data Reporting Rule

- +(40 CFR part 716), and other published

. and unpublished data available to the
. Agency. EPA is publishing in this-

_Federal Register notice its tentative

conclusions as to appropriate action the
not addressed in other Federal Registe:
. EPA previously indicated that,

" although it would generally initiate
- testing-action through publication of a
: proposed rule, it would initiate action on

some chemical categoriea and certain . -

-complex chemicals through publication -
- of an ANPR, as it is doing in this case: - .
-~ There are several reasons, both general * °

to categories and specific to the long- *

. chain alkyl epoxides, why the Agency
‘.- has'chosen to apply this approach in
: 'l'heICCdeﬁnedtheaD(ylepmdde_sj' -

this situation; EPA believes that there

© are definite advantagés tousingan -~
-~ ANPR t{o initiate the process of secfion4
 rulemaking for certain categories of -

chemicals. :
. The Agency has found that in B
attempting to develop testing rules fora

- 'category of chemical substances, the
and eight longer chain (greater than nine
carbon atoms) alkyl epoxides and eight - -

-longer-chain {greater than nine-carbon - -

issues that require attention are more
complex and numerous thanin -
rulemakings for a single chemical, For

- example, the Agency is.attempting to

determine whether it is scientifically -
valid to obtain data for one or more

* representative chemicals within the

category rather than to test each

chemical, in order to avoid unnecessary
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or duplicative testing while assuring that
adgggata data areﬁggveloped. .

One method of achieving this goal is -
through the use of structure-activity -
relationships (SAR). The agency .
beiieves,th.atvttli:en i; t: ltalgical basis for |

subcategorization of the lo; i '
) epoxidt?; based on SAR me:lky
unit IV.C., and for the adoption of a
representative testing sample, see unit
IV.D ) '

" Publication of an ANFR provides an.
opportunity for public comment on the

+ difficult issues associated with the alkyl

epoxides structural catg::ry beior:h t}m

Agency proposes a testin - approach for.

the chemicals in this category. =@~ -

Proceeding with the development of

. proposed rules prior to receiving such
e A

- expenditure Agency's limit
resources and considerable delay in
promulgating a‘final rule, especially if
public comments necessitate

- ‘modification of the proposed sampling
gpproafches or reconsideration of the

ases for requiring testing
Mbreov:? available%;gt'a are- -

inadequate for a complete
élf:aractenza‘ tion of the ebxymtﬁte ?lgy tyl:beal
of exposures presented i8 & .
epoxides ideﬁtiﬁe’d in tl:llli. notice. The
Agency is soliciting public comment
‘through this ANPR in order to obtain _
additional information on production
volumes, exposure, off-site processing
and use of these chemica '

IIL General Information
A. Chemical Description

The commercial short-chain alkyl
- epoxides, Unit LB., are gases or volatile
- liquids at ambient temperature. except
for the diepoxide, 1,2:3,4-diepoxybutane
which is a moderately volatile liquid,
The long-chain membeérs of the alkyl
. epoxide category, Unit LB;, are liquids _
-or lowmelting, waxy solids at ambient -
temperature. Because all.of the long-
chain substances are 1.2-monoepoxides,
physicochemical properties such as
water solubility and partition .
coefficients are expected to change in a
consisient fashion with increasing chain

le . :

Alkyl'epoxides are alkylating agents,
because of the presence of the epoxide
functional group.. These alkylating
groups react with nucleophiles such as
alcohols, amines or mercaptans, a -
property that makes them useful as
chemical intermediates.. .,

B. Manufacturing Process and Exposure
Potential for Alkyl Epoxides:

EPA has no information on the
specific processes that are being used to
manufacture the alkyl epoxides under

* Company, Union Carbide Corporation

conﬁidezﬂ;? in t,l:i% ANPR. bHawderl;d in
general epoxides can be.prep
from the corresponding olefins by
oxidation with organic peracids, by

" catalytic oxidation with air or oxygen,

or by treatment of the corresponding
balohydrin with base (Refs. 4 and 5).

The three short-chain epoxides—
isobutylene oxide, 2,3-epoxybutane, and
1.2:3,4-diepoxybutane—are reported to
be available only in small quantities for

- very minor captive use or for research
purposes (Ref. 8). Accordingto
information available to EPA,

isobutylene oxide is produced on a
custom basis and is sold entirely to
research laboratories (Ref, 6); 2,3-
epoxybutane is produced in amounts
less than 100 pounds per yearandis
used captively as an intermediate (Ref.
6); 1,2:3,4-diepoxybutane is not currently
produced in this country but is imported
for use as a laboratory research . -
jouermadiste, with dtles cl3t04

ograms per year. On the basis of the
low production/import volumes and the
known uses of these chemicals, EPA
believes that a small numberof =
individuals are likely to be exposed to -
these chemicals, and that exposure
levels.are likely to be low. However,
given the lack of specific information on
exposures (levels and durations), EPA is
. saliciting comment on its tentative

- conclusion thatsuch exposures are -
~ minimal as weil-as obtaining any

specific exposure information that may
b‘\;iking ?Jl!:emlcal Co pmduces
: J Al ,ompany.p; ¢
the eight long-chain epoxides reported
in the TSCA Chemical Substances
Inventory. Viking's total annual -
production of the eight chemicals is
estimated at less than 100,000 pounds
(Ref. 8). In addition to Viking Chemical .-
also produces 1.2-epoxyhexadecane; the
actusl production levels have:-been -
claimed as TSCA Confidential Business
Information (CBI). The long-chain alkyl -

. epoxides are thought to be used
. primarily as adgussgavengers'and in the.

synthesis of specialty chemicals,
possibly including surfactants,
gbgc?m alkyl resins and coatings
ot. 8). .
- Recent patterns indicate a relatively

* stable demand for the lang-chain alkyi

epoxides (Ref. 8). Because they may be’
sold to a variety of users, and because
possible intermittent high-level
exposures to these chemicals are a
'concern owing to their alkylating -
properties, human exposure to some of
these long-chain alkyl epoxides could be -
sufficient to support a finding of :
potential unreasonable risk: ,

F re, intermittent releases to the
environment could be significant near

4

manufacturing, processing. vas.and
disposal sites. However, a lack of
detailed knowledge about the uses of
the long-chain alkyl epoxides makes a
meani exposure assessment for
these substances difficult, and itis _
further complicated, as discussed in
more detail in unit [V, by the differences
in properties between short-chain and
long-chain alkyl epoxides. = °

C. Exigting Data ard Potential for
Adverse Health and Eavironmental
Effects '

The alkylating properties that make

.alkyl epoxides useful as synthetic
- intermediates also confér the potential
. -to react with and alter biomolecules

such as proteins, enzymes, and nucleic
acids, with possible adverse
consequences such as carcinogenicity,
mutagenicity and other effects, - ’
Discussions of the toxicity data for

- high-production short-chain alkyl

epoxides appear in separate-Federal
Register notices on ethylene oxide (Ref.
1).-propylene oxide (Ref. 2), and 1,2-
butylene oxide (Ref. 3). The following

 health effects have been reported for

one or more of these three compounds:
carcinogenicity, mutagenicity,
neurotoxicity, and reproductive toxicity
. EPA has not located any toxicity data
for two of the three short-chain alkyl

* 23-epoxybutane and isobutylene oxide.

Information on 1,2:3,4-diepoxybutane
shows acute toxicity with an inhalation
LCee {rats) of 90 ppm for a 4-hour
exposure, an oral LDs (rats) of 78 mg/kg
and a dermal LDss of 89 mg/kg (rabbits) . .
(Ref. 7). Also, the substance eliciteda
oarainogenic response in a number of s
studies using-a dermal or subcutaneous °

. Toute of administration (Ref. 8, 9, 10, 11, -

and 12). In addition, teratogenic effects.” -
have been reported in studies using rats

 and chickens (Ref. 13), and a mutageniz
‘response was reported for a number o4

test systems (Refs. 14, 15, 16, and 17). A
Some acute toxicity data are available

” on the long-chain alkyl epoxides _

(specific gravity and animal weight ot

’ frovjdad) {Ref. 18). For several mixed

ong-chain 1,2-epoxides, rat i.p. LDse
values were in the range of 4.9 to 7.5
“mi/kg", while rabbit dermal LDsy's
wers in the range of 5.0 to 14.1 “ml/kg",
For 1,2-epoxyhexadecane the -
) .values were 4.9 “ml/kg"

' fm) and 100 “mi/kg" (rabbit). Skin -

%ﬁ:g:'n (rabil:‘it] was ;:lx,mde:at%" o;

: eye injury (rabbit) was graded

as “nonas” or “trace” (Ref. 18). ‘

lAdditional ahllkf;;matim; on the m%xlty of
' epoxides is available

o o paL P -

: study on 1.2- .
" epoxyhexadecane applied dermally to



. hyperemia and/or blanching were seen

‘week. The results from this study are

~
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rats and mice, completed in 1880 for the _

National Toxicology Program (NTP)

Dosages given to both species were 62.5,

125, 250, 500 and 1,000 mg/kg. The
material (1,2-epoxyhexadecane in =
acetone) was applied 5 times weekly to. .-
a one-inch square, shaved portion of the
dorsal area for 13 weeks. Some -~ -
mortiality was observed in the monse at .’
doses of 250 mg/kg and above; none

-——ld

“was observed in the rat. Cutaneous
reactions, manifested by exfoliation of - -
, -« A. Preliminary Findings:: sy

* - EPA does not believe that testing of
the three short-chain alkyl epoxides 2.3

_epoxybutane, isobutylene oxide and
- 12:3,4-diepoxybutane is warranted at .

.thiis time because of their extremely low

the stratum corneum. alopecia.

at the application sites in male mice and. .
rats receiving dose levels of 250, 500 and
1,000 mg/kg, in female mice receiving
1,000 mg/kg and in female rats receiving
500 and 1,000 mg/kg. Reduced body
weights were observed in male mice and
rats dosed at 250 mg/kg and ahove and
female rats dosed at 500 and 1,000 mg/
kg. No other toxic effects were observed
(Ref. 19). :

Although a recently completed Ames
test on 1,2-epoxyhexadecane, with and
without metabolic activation, was
negative (Ref. 20), the work of Van
Duuren ef al. (Ref. 21) suggests that
some long-chain alkyl epoxides may be
oncogenic. Van Duuren ef al. (Ref. 21) .
tested 1,2-epoxydodecane and 1,2-
epoxyhexadecane separately in mouse
skin painting studies to assess their
oncogenic activity. No tumors were
observed in a group of 30 ICR/Ha Swiss
mice treated for 540 days (18 months)
with approximately 100 mg of a 2

« percent solution of 1,2-epoxydodecane
in acetone (applied to the clipped back
- of each mouse three times per week

from the age of 8 weeks). However, in -
an experimental group of 41 mice

_similarly treated with a 10 percent

solution of 1.2-epoxyhexadecane in
acetone, two mice developed papillomas
and one developed a squamous
carcinoma. The test duration was 598
days, with a median survival time of 427 -
days. The first papilloma appeared on
day 308 and the carcinoma appeared on
day 372. No tumors were reported for
the control group. ’
To confirm the results of Van Duuren

et al,, the NTP selected 1,2-

epoxyhexadecane as a representative -
long-chain terminal monoepoxide
“having potential for significant -
exposure” to undergo a 2-year bioassay
in B6C3F1 mice and Fisher 344 rats by
dermal application (Ref, 22). The
exposure phase of the test was
completed in June, 1882. Doses of 62.5
and 125 mg/kg were applied to a one-
inch square shaved portion of the dorsal
area of the mice and rats five times per

not yet available.

.. -The Agency has'no data qﬁ the
environmental effects of alkyl epoxides

“addressed in this notice nor:does it have
- information relating to the release or the -
i environmental fate of these chemicals.
- The ITC's concerns:for the - .

environmental effects.of alkyl epoxides -

" --were for:the characterization of -

biodegradation products and the
environmental fate of these chemicals.

IV. Tentative EPA Decisions and Issues

current production and import volume.

-*These chemicals do not appear to meet

the criteria for a finding under section
4(a)(1)(A)(i), that they may present an
unreasonable risk, or for a finding under

‘section 4(a)(1)(B](i), that they are

produed in substantial quantities and

- may enter the environment in

substantial quantities or have significant

~ “or substantial human exposure.

However, the Agency is soliciting
comment on its tentative conclusion that
such exposures are minimal and is
interested in obtaining specific exposure

and environmental release information ..

that fnay be available. In addition, EPA
is considering options for follow-up
activities on these chemical substances
such as rul to require reporting
of production and importation levels
under a TSCA section 8{(a) rule or
reporting of significant new uses under a
TSCA section 5(a)(2) rule.

EPA believes that the long-chain alkyl
epoxides may meet the criteria for a

. section 4(a)(1)(A)(i) finding of potential

unreasonable risk to human health on
the basis of the information presented in
units [IL.C and IV.C. Although it seems
unlikely that the long-chain alkyl :
epoxides would meet the criteria for a
finding under section 4(a)(1)(B)(i), the
Agency is interested in acquiring
information to better define exposure to

; these chemicals.

B. Testing Alternatives :

On the basis of information available
to the Agency and in order to address
the ITC’s concerns for the long-chain- |
alkyl epoxides the Agency is ,
considering a number of testing options.

1. Full-scale testing. This approach

" could include testing for carcinogenicity,

mutagenicity, teratogenicity, other
chmmltl: effects and virt:’nmenltal t";tle
as well as conducting epidemiologic
studies. This assumes that the Agency

_ could make the requisite findings under

section 4(a)(1)(A). The Agency

-acknowledges that in light of the

~available information on the prodiiction
and economics of these chemicals-this
‘approach may cause curtailment of
production and use ¢f some or all of
 these alkyl expoxides (Ref. 6) and thus
may be less desirable than other '
alternatives. o

2. Battery of tests for all long-chain

- alkyl epoxides. EPA believes that as

another alternative, the uncertainties

" .about the health effects and

‘environmental fate of these epoxides
' could be addressed by performing a
; limj_ted-,aer_ies' of tests [Iable’p 1)

* TABLE 1.~EXAMPLE OF LIMITED TESTING FOR

SELECTED LONG-CHAIN ALKYL EPOXIDES
e ‘ 12 )12 |1
| | e
cane | decane | decs
Heaith effects: .
Ames (Saimonelta) assey .........| X m X
Coll tranSIONMELION..coecsceescvasecec] X X ) 4
90~-Day subchronic........eeeeeen...n} X [\}] X
Chemical fate:
Meiting oot e (@) o)) X
BOHNG POM e () | (1) X
Vapor pressure, 20° .................... X X X
Water solubility x X X
_Partition cosf. (0t HO).oned X X X
— X X x
is rate. X X. X
x X X
X=Tosting o h
1= Teost in
Jo e or in progress.
These tests might include: health

effects—Ames test, with an without
metabolic-activation; in vitro cell
transformation {possible substitute: in
vitro cytogenetics and sister chromatid
exchange); 90-day subchronic study
(which would include parameters for
assessing behavioral effects) in rats.
-Environmental fate—water solubililty;
vapor pressure at 20° C; octanol-water
partition coefficient; soil-water partition
coefficient; hydrolysis rate; boiling
point; melting point; and biodegradation _
rate. Certain results ffom these tests
could trigger additional testing. In
general, the intent of these tests is to
verify that the long-chain alkyl epoxides
behave differently than the short-chain

" alkyl epoxides while addressing as

-many of the ITC concerns as is possible.
Additional testing may be required if

- this group of chemicals exhibits activity-

in these tests,
- 3. Battery of tests for representative
long-chain alkyl epoxides. Tests such as’

- those mentioned in alternative 2 could

be applied to the three alkyl epoxides
that EPA believes could provide data -
representative of the group. These are:
1,2-epoxydecane, 1.2-epoxyhexadecane
and 1.2-epoxynonadecane. Certain -
results from these tests would trigger-

- additional testing. A discussion of the
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rationale for selecting these three
epoxides can be found in unit IV.D. This
-approach would provide information on
a range of long-chain alkyl epoxides (C~-
10, C-16 and C~19) and should provide
an indication of the environmental fate
and general toxicity of the eight long-
chain alkyl epoxides.

4. Battery of tests for one
representative long-chain alkyl
epoxides. The tests (described in
alternative 2) might be applied to only
one long-chain alkyl epoxide such as
1,2-epoxyhexadecane. Again, certaimr
results from these tests would trigger

additional testing. It may be determined -

that this approach would adequately
characterize the group of alkyl epoxides
with chain lengths of C~10 to.C~19. This
testing approach would have the least

economic impact. However, the Agency

-questions the adequacy of such limited .
testing to characterize all eight of the

substances in question.
5. No testing. The Agency may decide

. on the:basis of information received as a

result of this ANPR that testingis
unwarranted at this time. It may-become
apparent that-another approach such as

" . better control of exposures in the .

workplace or follow-up _acﬁv;ﬁes d
requiring the reporting of production an
!mp%on levelsrgn?ger'g TSCA section
8(a) rule or the reporting of significant
new uses under a TSCA section 5{(a)(2)
rule might be appropriate.

G. Structure-Activity Analysis

' The Agency believes that it is
reasonable to expect that a consistent

 differencs among longe
. differing by only one’

structure-activity relaﬁbnship will exis

“among the eight long-chain alkyl

epoxides identified in this notice with
respect to-physicochemical-and
toxicologic properties. These
compounds are members-of a -

expected to.result in'

atoms, Some physical properties of the
* long-chain alkyl epoxides are available
and are listed in Table 2. Lo
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Considerable data on .
physicochemical properties and on
health effects are available or are being
generated for several of the short-chain
alkyl epoxides, particularly the three
substances, ethylene, propylene and 1,2-
butylene oxides that the Agency is
addressing in the separate Federal
Register notices (Refa. 1, 2 and 3). Where

 sufficient data are available for
comparison of effects, ethylene oxide
appears to be more toxic than propylene

" oxide, which in turn appears mare toxic

than 1,2-butylene oxide. Because no

corresponding data are available on the
1,2-epoxides having five to nine carbon :

" atoms, it is difficult to determine

" whether the trend continues beyond 1,2-
butylene oxide. Fewer data are
available on the longer chain alkyl
epoxides than for their two-. three-, and
: four-carbon homologs. This is
: unfortunate because some of the
_physicochemical properties that are
exiremely important contributors to
health effects and chemical fate differ
markedly between the short-chain and
long-chain members of the series.

The long-chain alkyl epoxides. for
example, have much lower water
solubilities and vapor pressures and

- higher estimated soil-water and octanol-
water partition coefficients than do the
short-chain alkyl expoxides. In addition,

- the aqueous hydrolysis rates of the long-
chain alkyl epoxides may be )
-considerably slower than those of the
short-chain alkyl epoxides, owingto
their hydrophobic nature and/or their
less.reactive molecular conformations.
Such lowered reactivity.can be a -
consequence of the molecular folding

. that occurs with large flexible molecules
such as-straight-chain alkyl derivatives;

. the folding can result in blocking (steric
hindrance] of reactive sites in a _
molecule. Thus, persistence and
bioaccumulation, which depend on

- factors such as high fat solubility and

low reactivity, could be significant for
these substances, whereas for the short-_
chain homologs they are not, according
to the available data. In addition, -
dermal exposures would be expected to
be the primary route of human . :
exposures for the long-chain alkyl

" toxicity. The Agency belicves that ihe .

epoxides, whereas inhalational -
exposures are likely to predominate for
the volatile or gaseous short-chain alkyl
epoxides. - R

For these reasens, the Agency
believes that, on the basis of its

"+ structure activity analysis, the long-

chain alkyl epoxides comprise a s
subcategory of alkyl epoxides that are
more similar to-each other than they are”
to their short-chain homologs, and will
most likely exhibit different -
physicochemical properties and

‘toxicities than their short-chain - .

homologs. However, the Agency
Pelieires that the availz:lble data on the
ong-chain alkyl epoxides are .
insufficient to confirm this conclusion -
and that they do not provide adequate
information to characterize their

presence of the epoxide functional '
group, a known alkylator, and the well
documented toxicity of the short-chain

“alkyl epoxides, ethylene oxide and

propylene oxide, are sufficient to
generate concern for the potential toxic
effects of these compounds.

D. justification for Testing
Representative Chemicals

EPA believes that the close =
relationshop of the long-chain alkyl -
epoxides to cne.anotheraffords an
opportunity to cbtain adequate
information about the group without
testing all members of the category.
Although the differences in
physicochemical properties described in
unit IV.C. and the lack of data on
.epoxides having an intermediate
number (five to nine) of carbon atoms
.Teduces the accuracy of extrapolating

-

-test data from short-chain to Long-chain

alkyl epoxides, the near-continuity of
the series from C-~10 to C-19 suggests
that relatively little difference in

- physicochemical properties can be

expected between nearest neighbors in
the latter series. This is true largely
‘because all the chemicals are 1,2-
monoepoxides and, therefore, no

- discontinuities are introduced as a result -

of positional isomerism. Thus, the
Agency i8 considering as an alternative
requiring the testing of a representative

sample rather than all eight 6f the fong-
chain alkyl epoxides. In that cass; EPA
believes that the followisig group )
members would be appropriate: 1.2
epoxydecane, 1,2-epoxyhexadecan
and 1,2-epoxynonadecene. The-Agéncy
is considering this approach bec i
testing three members of the group;
entire group of long-chain alky! epbxides
(i.e., C-10 to C-19) might be adequitely
characterized on the basis of test results
from one substance having a low & -
number of carbon atoms (i.e., C~10), one
having a high number (i.z., C-19)and -
one an intermedate number (i.e., C<18).
The Agency believes such an-appreac
is appropriate because, as discussed -
above, chemical activity for thig group
of epoxides, seems to correlate weil

- with chain length. Although the-C-14 or

C~15 compound is closer t0 the midpoint _
of the series, the Agency bélieves that

the available data and ongoing testing of
the C-18 epoxide justifies the cheice of
this siibstance for testing. This may

result in a more complete data base on
one of the chemicals tested: The Agency -

_ Peliev.es that testing only one of the

ong-chain alkyl epoxides is a‘less
desirable alternative in that
extrapolations based on data

-on three representative epaxi

E. Economic Ié:pa_ct T

Although EPA is still ass¢~" "~
economic impact of differem . _

to testing the long-chain alkyl epoxiae.,
_it appears that conducting the full range

i of ITC-recommended tests on all eight
~ - epoxides would impose a substantial
financial burden on the industry. While -

adverse economic effects are nota
barrier to requiring testing under section
4(a), these. economic assessments have -
encoyraged the Agency to examine
testing needs carefully with respect to -
this category and to seek public '
comment on the-best way to obtain
needed data while not depriving society
of the benefits of the chemicals.
Estimated comparative costs for the
testing alternatives 2,3 and 4, described

 inunit IV.B,, are indicated in Table 3.




/

% .saﬂo Sags i -

. @usWL Elzhated'coseofmuseedtnwel.

1 Cost estimated hc limited testing only, dditiomi- wstmg m: comids:ed

- in estimates, -

-zalt range mﬂmvana:iona inpzutocolsamleostsm'q testing

laberawnas.

.per year of all eight chemicals combined

{Ref. 8) and the other produces only 1.2-
epoxyhexadecane (quantity is
Confidential Business Information);

2. No major demand changes are
expecied in the next 3to 5 years. -

Testing costs would be expected to -
creste a noficeable impact on the pricing
structure of these compounds with.
resulfing effects on the marketability of

_products. These effects could range fmxn_
-a minor curtailment of production to a

compléte cessation of production of one
or more of the compounds. A
manufacturer might elect to stop

" production rather than embark on

testing (Ref, 6).
V. Issues and Alternatives

1. EPA ig soliciting e.xpoanre-related/
data and aaditional production data to
refine its analysis of the alkyl epoxides.
EPA requests the submission of more
detailed exposure information and -

‘currept production figures for the short—
- chain and long-chmn alkyl epoxides

addressed in this notice. The Agency is
particularly interested in receiving
information on the number of workers at
manufac and use sites

turing, processing, :
~actually involved with alkyl epoxides,

. expasure of v

: potenﬁalrelnn, d

3AnmalOm:deriMu|ung aISympriodand‘a 25tccstof capim.

thmmplttum.andthspoeenﬁdﬁor

lmﬂngnﬁ}rmaﬁmontherelem -

rmation products, persistence
and biocaccumulation of the‘alkyl _
epoxides addresaed in‘this notice. The
Agency will reconsider which alkyl .

. epoxides should be tested if new

production and other exposure related

data on the compounds warrant this

approach. AN
2 The Agency is mterestadm oo

iobtaxmng data on ecotoxicity and any |
additional health effects information not. .

previously snbrmtted under the section

8(d) Health und Safety Reporting Rule.

&ThsAgencynmtemtedin

: ,obtaunng information on the mdustnal
‘uses and consumer uses of the alkyl-
‘epoxides addnued

in this notice a.nd .
their possible substitutes. o
4 TheAgencyu interested in
recemng commentn on the proposed .
testing options. other testing alternauvea

. notconnderedm this notice, the choice

of tests which would comprise the
optunum testing battery, the rational for
selecting representaﬁvo chemicals for

. testing and the conclusions drawn by.

EPA from its stmcmre-acuvxty analysis.
' 5, The Agenny invites suggestions for

other testing approaches such as.
combmﬁom of the testing’ opnom. see

. unit IVB,, or other approaches which

could be employed. An example of a
combination is the appiication of the
teststo all exght of the compounds and

consumers and the -
: general public. The Agency is likewise

"TB ]

c-m.c-'n.c—u.:oc-;s' c-0, C16: 19‘ . cle
_(3) - : (sr _ (S
mnw 3 ) ‘ 8 B RN | -Notis
Sose range? 402,200—1,350, 400 102,200—360, 400 20,700~-8G,108 - | -
o késEing : LT St L
| ecomt: range?,3 104,217--349,910 26,482—93,385 .| §,364—28,755
b AOTR L . ‘ . :
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Nchon N" I(udmuM. 19066 Cnrdnogcmmtg

: any. 1978. Ths potential
ncnvity of butddiene dioxide,

‘ inogt

~1960. TSEA Section 8(d) Submission 8DHQ-

. -0978~0158. Washington, D.C.; Office of
Pesticides md'rmc Snbom-. U’.&

Protection Agmcy 'Office of Pesticides and
Toxic S’ublhncu(&ﬂﬂmal

(14) Kilbey BJ. 1974. The Analysis of a ° ‘
Dose-Rats Effects Found With a Mutagenic’
Chemical. Mutat. Res. 26(4):249-258. :

-(15) Klimezuk J. 1970. Spontaneous and
Induced Reversions of Meth 1 Mutant of

Aspergillus. Nidulans. Gcnat. Pol, 11(3-4):313-

319. :

{16} Polaknwlh R. Pntnmnt A. 1978,
Mitochondrial
Saccharomyces Carevisice., lI. Methy
Methmmesulphonate and Diepoxybutane.
Mautat. Res. §1:207-213. :
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(17) Wada MJ, Moyar JW, Hine CH,. 1979. conuidnraﬁon in the ANPR comments

. Mautagenic Action of a. Saries of Bpoxides. need not be in final form, it they: :
* Mutal, Res. 68:387-371. E ~should include fegp,al pmtocoals for

altemaﬁves rbemg considered by the
_Agency and all comments’ received in
response to that notice. ~ - )
etncee, U ' information senstdered 5 “:ﬁ"ﬁ‘;‘
’ e on consi y'the’Agency in
: 'pmmm NWW . devalopiug the decision, is available for . .
bcgmm”,m’ m"’l ; hone: mﬁm - *inspection-in the OPTS Reading Room S ' '
8:00 a.m. to 4:00 p'm., Monday “thirough L . A
“Friday{except: legal- hohdaya} in'Room R
i E~107, 403 M Street, SW., Washington,
. D.C. 20480 The Agency will supplement.
this record penodxcaﬂy with additional

: @a, mo su;t.m (15 U:S.C. 2801))

- =" under'consideration. The Agencywill . T . _ o
- ' analyze all comments, production, use - v %
- 'patterris,‘available datg, and other - :

- relevant issues raised in comments on
-~ this ANPR. The Agency will also
. consider any negotiated testingplans - -
" proposed for its review and comment.
‘Testing plans submitted for the Agency’s

relévantinformation received. =~ == - Ve R





