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(OPTS—42064; FRL-2808-6] - - AcTIon: Notice.

~ 1,2-Dibromo-4-(1,2- SUMMARY: This notice is EPA's response
Dibromoethyl)Cyc!ohex'ane; Response 5 4, Interagency Testing Committee's
to the-interagency Testing Committee (ITC) designation of 1,2-dibromg-4-{1.2-
. . : ibromoethyl)cyclohexane
z:;gyv:(g:iomgntal Protection - ?tetrabromoethylcyclohekane or TBEC.
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CAS No. 3322-93-8) for priority
consideration for heaith effects. |
chemical fate. and ecological effects
testing. EPA is not initiating rulemaking
at-this timé under section 4(a) of the
Toxic Substance Control Act {TSCA] to
require any testing of TBEC because
EPA's analysis of data obtained under
TSCA indicates that few people ars
exposed to TBEC and then at very low
levels, that little if any TBEC is released
to the environment, and that existing
data do not suggest potential adverse

effects from exposure to TBEC given the’

low exposures that are expected.
FOR FURTHER INFORMATION CONTACT:
Edward A. Klein, Director, TSCA
Assistance Office (TS-799), Office of
Toxic Substances. Environmental
Protection Agency, Rm. E-343. 401 M
St.. SW., Washington. D.C. 20460,
Toll free: (800~324-9065),
In Washington. D.C.: (551-1404), .
Outside the USA: (Operator-202-35+
1304).
SUPPLEMENTARY INFORMATION: EPA is
not initiating rulemaking at this time
under section 4(a} of TSCA to require
health effects. chemical fate. or :
ecological effects testing of TBEC as
desiznated by the [TC in its Fourteenth
Report.

1. Background

Section 4(e) of TSCA (Pub. L. 94369,
a0 Stat. 2003 ez seq.: 15 U.S.C. 2601 et

from production and use are likely o
resuit in envifonmental exgosure.”
including releases to the aquatic
environment. :

The ITC recommended the following
ecological effects tests for TBEC: (1)
Acute and chronic texicity to fish,
aquatic invertebrates, and algae: and {2}
bioconcentration. The ITC's rationaie
for ecological effects testing of TBEC
was that releases to the aquatic
environment from producton and use of
TBEC are likely. Athough no data were
found. the ITC stated that TBEC may be
highly toxic to aguatic organisms and
may bioconcentrate substantially. A

- _gimilar compound. 1.2-dichloro-4-(1.2-

seq.) established the [TC to recommend

to EPA a list of chemicals to receive
priority consideration for testing under .
section 4(a) of TSCA. . -

The ITC designated TBEC for priority
consideration-in its Fourteesth Report”

published in the Federal Register of May"

29. 1984 (49 FR 22389). This notice ™ - -

- constitutes EPA’s respanse to the [IC's

designation of TBEC. = -

The ITC recommended the fdl}ov'ir.iné g

dichloroethyljcyclohexane, adversely
affected trout and bluegills after1 hour
of exposure at 5 parts per million (ppm).

Under section 4(a){1) of TSCA. the -
Administrator shall by rule require
testing of a chemical substanca to
develop appropriate test data if the
Agency finds that:

(A)(i) the manufacture, distribution in
commerce. processing, use. or disposal of a
chemicai substance or mixture, or that any
combination of such activities, may present
an unreasonabte risk of injury to heaith or the
environment, - T :

(i) there are insufficient data and .
exgerience upon which the effects of such

. manufacture. distribution in commerce.
processing. use, or disposal of such substance
or mixture or of any combination of such
activities on health or the environment can .
reasonably be determined or predicted. and

(iii} testing of such substance or mixture

with respect to such effects is necessary to
deveiop such data: or .- .
-* (BJ(i) & chemical substance or mixture is or
will be preduced in substantial quantities.
and (1) it enters or may reasonably be
anticipated to eater the environment in
substantial quantities ot (1)there is or may

_be significant or substantial humaz exposure:
to such substance or mixture, - . - °
- - (ii} there are sufficient data and experience
upon which the effects of the manufacture.

- health effects tests for TBEC: (1) .-~ .. - . o . : )
_Toxicokinetics; (2) subchronic studies - distributian in commerce. processing, use: or

"toxicity studies. including oncogenicity

if it is determined that therejs -*~ -~ =
substantial exposure to the compound. :
The ITC's rationale for health effects. .

testing was that TBEC is structurally
related to ethylene dibromide (EDB). a

in several species. The-[TCalso - -
expected releases from productiarand

- use to result in human exposure:

The ITC recommended the following

chemical fate tests-for TBEC: (1) Water

- solubility: (2).octanol-water partition
coefficient; (3) soil mobility; arid {4) ~
persistence. The [TC's rationale for ~,°

. chemical fate testing was that releases .

-known carcinogen that-has been shown:
to praduce reproductive aboormalities -

PO T

-. unreasonable risk. For the section

"~ toxdcity information are consi%;r;id in. -
- making 8 sectlon 4 an © =" .volume for 1984 as confidential business

disposal of such substance or mixture or of -

ot the environment can reasonably be_ -/_-

-detarmined ar predicted. and T

-_ . (ifi] testing of such substance or mixture-~

witly respect to such effects is-aecessary to

_develop such data. -~ " R

 EPAusesa weight-of-evidence” ©
* approach in which both expasure and ...

that the chemical may presentan. . -
4(a)(1)(B){i) finding, EPA considers only
production, exposure, and release -
information to determine whether there
is substantial production. and significant
or substantial exposure, or substantial -

_ release. Thus. while EPA can require

' testing for an effect under section

including sperm morphology and vagiital - any combination of such activities.on beaith- -

cytology examination: and (3) chronic™ -

- 4{a)(1){A) only if there is a suspicion of a
hazard. under section +{zi(1}{B) EPA can
require testing whether or not there are .
-data suggesting adverse effects if the ‘
relevant production and exposure or
release criteria are met. -

For the findings under both section
4(a)(1)(A)(ii) and 4(a)(1)(B)(ii), EPA
examines toxicity and fate studies to
determine whether existing information
is adequate to reasonably determine or
predict the effects of human exposure to.
or environmental release of, the
chemical. In making the third finding,
that testing is necessary. EPA considers -
whether ongoing testing will satisfy the
information needs for the chemical and -
whether testing which the Agency might
require would be capable of developing
the necessary information. EPA's
process for determining when these
findings can be made is described in
detail in EPA's first and second N
propased test rules as published in the
Federal Register of July 18, 1980 (45 FR
48528) and June 3. 1981 (46 FR 30300}

. The section 4(a)(1)(A) finding is
discussed in 45 FR 48328, and the
section 4{a)(1)(B) finding is discussed in
46 FR 30300 o

In evaluating the ITC's testing
recommendations for TBEC. EPA

~ considered all available relevant

" i{nformation including the foilowing:
Information presented in the [TC's
report recommending testing
consideration; production volume, use.
expasure, and release information
reported by manufacturers of TBEC
under the TSCA section 8(a) Preliminary
Assessment Information Rule (40 CFR .
Part 712); and published and
unpublished data available to the
Agency.. - R

. IL Review of Available Data

Human Expasure and Enavironmental
.Release . sy
.. One company currently manufactures
_TBEC, Ethyl/Saytech in Sayreville, N]...
_.a subsidiary of Ethyl Corporation. . -
Production was about 600.000 pounds in
1982 by Chemtionics, Inc. under contract
to Saytex Corporation (an Ethyl . . .
Corporation Company) (Refs. 1 and 2]

** Ethyi Corporation has submitted ta EPA

,production volumes for 1979, 1960.1381." ‘

and 1963 and a projected production " .-
. information (Ref. 3). e L

Ethyl/Saytech reports that TBEC is

produced in a batch operation involvirng
closed reaction vessels, then dried and
packaged in an open operation (Ref. 4).
The number of workers potentially

exposed to TBEC per shift is small— -

t.hreedunng production operations and

3
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one in.:ke baghouse where packaging
occurs {Refs. 4 and 5). Exposure to. TBEC
is unlikeiy to occur during the wet phase
of its production. since ‘he types of
closed equipment used for handling
liquids normally preclude operator
contact. A higher potential for dermal
and inhalation exposure to TBEC exists-
wherr the compound is handled asa
solid (drying and packaging) rather than
as a liquid: To minimize worker
exposure during packaging, employees
are required to wear disposable -
coveralis, shoe covers, dust caps, cotton
gloves, and dust masks. The packaging
is done in a separate room within the
manufacturing facility. thereby reducing
the chance of exposure for workers it
other parts of the plant (Ref. 4). At
ambient temperatures, the maximum
airborne concentration of TBEC vapor
that can be attained is approximately. -
0.04 ppm on the basis of an estimated
vapor pressure of TBEC at 20°C of
2.83x107% torr (Ref. 6). Neither the
Occuyaiional Safety and Health
Administration (OSHA) nor the
American Conference of Governmental
Industrial Hygienists (ACGIH) has
established a standard for TBEE.

TBEC is used non-consumptively,
primarily as an additive type flame
retardant in expandable polystyrene
(EPS) beads. from which polystyrene -
bead boards are made. These bead

. boards are used for thermal insuiation in -

housing. TBEC is-also used as an -
additive type flame retardant in
extruded polystyrene foam and as a
flame retardant in an adhesive in fabric/
vinyi lamination (Ref. 3). None of the
companies that process TBEC for any of
its applicattons are manufacturers of the
chemical. : :

 During its addition to EPS beads, -

virtually no B exposure to TBEC is -

likely to occur, since Uiis process takes -

© place in 2 closed vessel (Refs. 7 and 8).

 small number of people involved in

_little patential for dermal

Routine contact would be limited to @

loading TREC inta procsass vessels. . -
Ethyl/Saytech recommzxr‘; tlgijat B b” -
protective clathing including gloves be- -
worn when handling TBEC. .. .
The production of EPS head board o
from EPS beads impregnated with1 -7,
operator lnvolvement, and hence poses

to. -
TBEC. Routine contact would be mited -

.. to loading the EPS beads into the pre—

expander feed hopper. Although TBEC .-
vapors caald conceivably be released
during various processing steps (most
notably. pre-expansion), the maximum
ambient concentration of TREC vapor -
would be limited by its saturated vapor
pressure at the ambient air temperature

G
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- treated EPS bead to be produced ] .
ing a water’

festimatad to be 0.04 2pm at 20 *C; {Ref.
6). Occupational and consumer exposure
to TBEC fram its use in polystyrene
bead board wouid be extremely low

' because TBEC impregnated in -

polystyrene would have ittle tendency
to migrate from the plastic. The low
tendency of a flame retardant to migrate
from plastics is not an incidenta] _
property: it is considered a desirable

.trait, and one criterian by which a flame

retardant is chosen (Ref. 9). -

-In other processes. such as the-
extrusion of polystyrene foam. little’
exposure ta TBEC is expected since
release of TBEC vapor at very high -
temperatures would oaly occur within
the extruder; the temperature of the
plastic would drop immediately upon
extrusion. Little exposure to TBEC is
expected to result from its adhesive use.
since application of the adhesive would
be an automated process (Ref. 10).

From information on production and
use of TBFC. EPA conciudea that little if

~any TBEC is released to the,

environment during its manufacture,
processing, distribution in commerce,
use or disposal. Ethyt/Saytech reports
that it uses baghouse collectors with a
rated efficiency of 99 percent to-control
release of TBEC dust to the atmosphere
(Ref. 4). The sole-aqueous waste stream
assoctaied with the production of TBEC
is sent to a holding tank and then
distilled. After solvent recovery, still
bottoms are sent to a licensed waste
dump site (Refs: 11 and 12). All other
production wastes are disposed of in a

licensed landfill (Ref. 4.

'When EPS beads are suspended in
water prior to the addition of TBEC,
aqueous wastes may result However,
even if water were used on a once- _
through basis-at a rate of 1 |b water/1b
polystyrene, the maximum annual-
release of dissolved TBEC nationwide
dus to this process would be 80 b,

ing 60 mil%on pounds of TBEC- -

amually (Ref. 13] and as
solubility of 1 ppm (Ref 14] for TBEC.In
addition, on the basis of estimated soil-

- - adsorption coefficients fox TBEC of 1.230

and 11,900 (Refs. 15 and 186}, any TBEC
entering & municipal sewage treatment
plant should be adsorbed onto the -

- -Sludge. It is unlikely that any aqueous |
*  wastes containing TBEC would be -~ -

generated in the production of extruded:

polystryege foam, adhesives, aor bead -

board containing TBEC, . ... - ./ .
The disposal of bead baard

. impregnated with TBEC does net'.raise

EPA concerns for a number of reasons. .
Fitst. -bead board contains a relatively
low concentration of TBEC (1 percent.
w/w). Secandly, the polymer matrix is

" impreganted with TBEC, and therefore

release 'o the enviroment is expectad o
be very slow. Finally. as discussed in
Unite IL.C of this notice. TBEC wiil

. strongly adsorb to the organic matter in-
- soil. o

B. Heaith Effects’

1. Toxicokinetics. Cannon
Laboratories {Ref. 17) reported on the
pattern of excretion and the tissue
distribution of “C-TBEC in rats. Five
rats (age and sex notspecified) were

" - given daily dra! doses of “C-TBEC for

14 days. equivalent to a total 9f 1.13 mg/
kg. Two of the five rats were housad in
metabolic cages. The other thres
animals were sacrificed 7, 14, arid 30 B
days after their last dose of “C-TBEC to . -
determine the tissue distribution of the -
radiolabel. . )
Excreta data for the two rats
maintained in metabolic cages are as
follows. Of the label introduced as “C-
TBEC, between 55 and 66 percent was
recovered in the urine: 23 to 28 percent ,
was recovered in the feces. The nature
of the substance(s) containing the *C-
label in these samples was not specified.
The data also show that 0.28 percent of
the '“C was recovered as CO2. and
0.22 percent as other (unspecified) '‘C-
labeled volatiles. . o
The tissue sample concentrations of /
'C detected on study day 15 were: liver
{2.03-2.40 ppm) > kidney (1.85-2.01
ppm) > fat (0.363-0.427 ppm( > brain
(0.207-0.297 ppm)>leg muscle (0.086- )
0.98 ppm). Thirty days after tke last dose
of 'C-TBEC. the conceatrations of C
in tissue samples were reduced >77
percent: kidney (0.230 ppmj> liver
(0.153)> brain (0.055 ppm)> fat {0.032

' ppm)>leg muscle (0.019 ppm).- i

These data indicate that what TBEC i
absorbed is fairly readily excreted.

2 Acate Toxicity. In a 14-day acute
oral toxicity study in ten Sprague-
Dawley rats (S males and § females) an
LDS0 of 2220 mg/kg has been reparted
(Ref 18). - . . . - ;

In a 14-day acute dermal study in -
rabbits (5 males and 5 femnales) (Ref 19),
none of the animals died during the 14-

. "day postexposure observation period.

Slight to moderate erythema was

" observed in § of the-10 rabbits at 2 and 4

hoursafter the removal of the TBEC
sample. No-visible lesions were
observed in.any of the animals at _
necropsy. Based on these observations.

‘a dermal LDSQ of >Sg[1§g for TBEC in

rabbits was'reported. - s

The resnits of a primary skin irritation
test in six albina rabbits (sex. age and
weight not specified) have been reported
(Ret. 20). TBEC (0.5 g per area) was -

~ applied to two sites, one intact and one
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abraded. on each rabuit. The exposed
sites were observed at 23 and 72 Kours
after the removal of TBEC for signs of
irritation. Both the 24- and 72-hour
observations were negative. In this
study, TBEC (0.5 g per site) was not an
irritant to either intact or abraded skin
in rabbits. .

The results of an eye irritation study
in six rabbits {age. sex, and weight not -
specified) have been reported (Ref. 21).
TBEC (O 1 g} was instilled into one eye
of'each animal: the untreated eye of the
animal served as the control. Reactions.
to the treatment were recorded at 24, 48,
and 72 hours. An “initial reaction quite
severe” was noted for one animal
without further details. All other
observations were negative.

These data indicate that TBEC does
not exhibit a high degree of acute
toxicity. _

3. Mutagericity. TBEC did not exhibit
mutagenic activity in: (1) Sa/monella -
fyphimucium, strains TA98, TA100,
TA1535 or TA1337 (Ref. 22); (2)
Safmonella typhimurium, strains TA98,
TA100. TA1535. TA1538 or
Saccharomyces cerevisiae-D4 (gene
conversion assay) (Ref. 23); or )
Salmonella typhimurium, strains TA98.
TA100. TMSSS TA1537 and TA1538 -
(Ref. 24).

Chromosomal aberration and sister
chromatid exchange studies on TBEC in
* Chinese hamster ovary cells are planned

by NTP (Ref. 25).

4. Subcvmmc Toxicity . Cannon
Laboratories. (Ref. 26) condacted a 90-
day feeding study with TBEC in rats.
Sorague-Dawley rats {15 males and 15
fernales pér dasa lavel) were fed TBEC
lo 0.01. 0.10, and 1.0 percent, {Groups I~

V. respectively))], mixed in NIH-07 rat

masir for 90 days. Doses for groups l—l’V

respectively, were approximately 0. 4.

40, and 400 mg/kg/day. The rats were -.

. given the control diet (0 percent TBEC) .

. . feeding portion of the study was

-, - heart were weighed and the relative -
" -+ argan weights calculated. The remaining’

" for 12 days before initiation of the study; -
. and from day 91 to autopsy, Which was -

- on study day 133 or.138. The acgy,

discontinued at day 90; - =%+
. _ Ouday 90, three male-and three’
female rats from.each group. were:
“sacrificed. All tissues and.organs were
examined for any gross abnormalities.™
. The-liver, both kidneys. thyroid and*:

_ animals were-sacrificed on day133° oF:
- 138, and their Ussues and organs—"- .~
" examiried for gross abnormalities. -~ -
" .. Tissue samples were obtained fromr
- all rats sacrificed on day 90,133, or 138 _
in the 0 and 1.0 percent TBEC groups
...and from those in the 0.01 and 0.10 -..
percent TBEC groups that appeared: ~ . .
abnormal at autopsy 'I'he follcmng

. respectively).w. .- . st

.- .thyroid. lipid depletion'inr adrenals, -

: subcntaneous adenocamnoma. -

tissues were fixad. stained with

Jematoxylin and eosin. and examined
using a light microscope! adrenals: bone
marrow: brain: esophagus: heart.
intestine (large or small not specified);.
kidney: liver; lung; oral mucosa:
prostate: salivary glands: spleen:
stomach: testes or ovaries: thyroid,
urinary bladder: uterus; gross lesions:
and tissue masses.

The mean body weights of the 1.0
percent TBEC-treated group were
- significantly lower than-those of the
other three groups during weeks 1-19,
Mean food consumption values.of the
rats that received the test material at the

- .'1.0 percent level were lower than the

other 3 groups for week t and higher
than the other 3 groups for weeks.8 and
14 in males, while in'females the mean -
food consumption values were lower * -
than the other 3 groups for week 1 and.
higher thar the other 3 groups for weeks

3,4, 14, and 15.

In the animals sacnficed on dav 90.
. statistically significant difference (p
values not given) were detected in males
treated with 1.0-percent TBEC. The 1.0
" percent TEBEC group mean body weight '
(416.3 g} was significantly less than that:
of the control group (522.7 g) and the
relative liver weight was significantly
greater (5.4 percent) than that of the
~control group (4.5 percent). In females
treated with 1.0 percent TBEC, the mean
absolute heart weight was significantly
less (0.94 ¢) than that of the control
group (1.17 g), and the relative liver (3.7
percent), kidney (1.08 percent) and -
thyroid (0.0097 percent) weights were .
significantly greater than those of the
control group (4.0, 0.86, and 0.0068
percent. respectively). -

For male rats treated wuh 1.0 percent.

. TBEC and sacrificed on study day 133 or -

136: the mean absolute waights of the : -
‘thyroid (0.028 g).and heart (1.58 g} and - -

the mean absalute body weight (471 g}‘ .
were significantly less than those of the

+* control groap (0.033,1.80, and 549.4 g,
.respectve]y) Na sig

difference
” was.found in tHe relative organ wexghts‘
bet:weent!mgoupandtteeon ".-
RIrLY N8 e TR i B
) Fo: female rats treated m’tb 1.0 e

© controls (0.86-and 0.0078 percent.

H.;stopathnloglc evaluation found. e
bronchopneumonia, colloid storage in.:

--dilated tubules in kidneys. or - -

_“either-the'log P or water solubility.~

" respectively, in 19, 7. 45, 8, and 2 percent

(1 animal) of the TBEC+exposed animais
examined and 14. 30. 4. 58, and 0 pe":e"
of the control group. As noted !
previously, histopathologic examinatiotn.
was performed on 4ll animals in the
control and 1.0 percent dose groups and
on only those animais from the 0.01 and ~
0.1 percent dose group judged abnormal
in the gross necropsy. The subcutaneous
adenocarcinoma occutred in one animal

"in the 0.01 percent.group. 1t {s most

likely a spontaneous tumor of a type
that has-a very high background level
75 to 95 percent) at one year of age in
the Sprague-Dawley rat. In addition,
there were sporadic incidences (24

- percent) of chronic bronchitis, .
. hemorrhagic lungs. chronic renal -

disease, and hydronepbhritis of the
kidney in the test groups. Cannon (Ref. -
- 28) reported that “no marked differences
in the rate of various histopathologic
‘anomalies” were apparent among the
-0.01, 0.10; and 1.0 percent TBEC-fed -
groups. No adverse effects were
reported on histopathological
examination of the reproductive organs.
While this study is not definitive, the -

_ unremarkable effects reported in this

study do not support & requirement for
additional heaith effects testing under
secdon i(a)(l)(A) of TSCA.

. C..Chemical Fate

1. Water Solubd:ty and Octenol/.”
Water Partition Coefficient. A water- |
- solubility of 1.0 mg/L (1 ppm) (Ref. 14) -
and a log of the octanol/water partition -
coefficient (log P) of 4.96 for TBEC (Ref.
27) have been estimated. These
estimated properties indicate that under
equilibrium ‘¢onditions, TBEC will :
partition primarily inta the soil/
- sediment compartmeant:. -~ .

e

~+. 2. Soil mobility. The adsorpuOu .
- properties of TBEC.ta sail have not been

reported-in the available literature.

. However; using equations developed. by-. -
z Kenaga-(Ref 14j and Kenpaga.and Gonng

- (Ref. 15) a:value for the adsorption .. ="
coefficient (K, can be estimated ﬁ-on:» <

“values. EPA has calculated K- values.of

11,900 and 1,230 from a calculated log P _.

f 4.98 and an.estimated water solubxhty

; val}xe of 1.0 mg/L; respectively. T.hese' SO
- ‘adsorb-strongly to.organicmatterin stnl

“and sediment and therefore can be - .

" were s1gmﬁcanlly less than those ofthe. “considered relauvely xmmobﬂe in these_
media-(Ref. 14). . —el

. .3, Persistence. EPA is nat. awan of
any informaticn on the env-n-onmemal

. persistence of TBEC in the available. ---.

. literature. However, as discussed in Unit -
. . ILA of this notice; little if any TBEC is - -
- =-expected to be released to the..

a }'— - ‘ .
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environment as a resuit of it
manufacture, distribution in commerce,
processing, use. or disposal,

D. Environmental Effects

1. Acute Toxicity. EPA is not aware of
any information on environmental
effects of TBEC in the availabje
literature. However. a report was found
on the acute effects of the corresponding
chlorinated compound, 1.2-dichloro«4-
(1.2-dichloroethyl)cycichaxanes (BDQ),
mentioned by the [TC, and 1.2-
dibromocyclohexane {DBC) in the larval
sea lamprey Petromyzon marinus, the
rainbow trout Sa/mo gairdnersi, and
bluegill sunfish Lepom;s macrochirus

~ (Ref. 28). It a static. 24-hour screening

test conducted with 5.0 ppm DDC, two-
specimens of each species were
exposed. The test chemical had ng effect
on the lampreys but caysed unspecified
“illness" to both fish species in about 1
hour: no deaths were cbserved. In
comtrast. 5.0 ppm DBC produced ag
effect on sea ‘amprey and rainbow trout,
No testing of DBC was performed with
the bluegiil fish. .

The purpose of this study was to
creen as many chemicals as possible

- . for selective texicity to the lamprey but

- Nonetheless,

E BCF=0.25 [og P=0.70) developed by - -
" stated that i

0 a Sguficant degrae (Ref

not to the fish. The experiments utilized
only two specimens of each species, and
only one concentration of DDC and DBC
was tested. No repiicates were donqe,
Details on the methodology used for
each of the 4.346 chemicals tested were'
not reported. and “illness” wag not
deifined. Because of the above -
deficiencies. a definitive conciusiorn og
the toxicity of DDC and DBC cannot be
made. However, the data suggest that
netther DDC nor DBC was toxic to the
'sea lamprey larva, but that DDC was
toxic to hoth fish species at § ppm. -
as discussed in Unit LA of
this noice, little if any TBEC is expected
to be released 1o the environment agg .. -
result of its manufacture, distribution in- -
Commerce, processing, use, or disposal.
2 Rioconcentration. Ng datz were. .
found i the available Gteraturs on the’
bioconcentration of TBEC in food chains
and ecusystems. Using the equation flog

Veith (Ret. 29), the bioconcentration =
factor (BCF) for TBEC estimated from its
log P value is 3,280 This estimate. ~ o
indicates that TBEC may bioc}aincgn&q!e -
28)...- T «;;‘
Howeser. a3 discussedin Unit LA of --
this notice, little if any TBEC is expected. .
to be released to the environment asa - -
result of its manufacture, distribution in
commerce, processing; use. or disposal

L Decision Not To Initiate iulema.kiug g
EPA has decided not to initiate -
tulemaking at this time to require health

- vitre and in
wg}. e DRI SR
" presented in its

- the result o‘f {he compounded

effects. chemical fate or ecological
affects testing of TBEC. The ITC
‘ecommended heaith effects testing for
TBEC because it believed that TBEC
was structarally related to EDB and
releases from production and use were
expecied to resuit in human exposure.
Although there are only limited heaith
effects data on TBEC (Unit I1.B), they
suggest that TBEC is not as toxic as
EDB. :

Oral LDsos for EDB of 0.117 and 0.248 .
8/kg have been reported in female and
male rats, respectively (Ref. 30). A
dermal LDss for EDB of 0.300 g/kgin the
rabbit has been reported (Ret. 31). Rawe

-et al. (Ref. 30) reported increased weight

of kidneys. lungs: and liver and
decreased weight of testes and spleenin -
a 13-week subchronic inhalation study
with EDB in rats. Exposures were 7 -
hours per day, 5 days per week at 50
ppm. (This corresponds to an oral dose
of 57 mg/kg/day assuming 100 percent
absorption). Exposure to 25 ppm EDB for
30.5 weeks (7 hours per day. 5 days per
week] showed no adverse eifects.

The Qccupational Safety and Health
Adminisuation (OSHA) in support of its
proposal to lower the permissible
exposure limjt (PEL) for EDB 1001 ppm’.
(Ref. 32) has summarized the health
effects data on EDB. Reproductive:
effects of EDB in severa] animal species
bave been clearly established., .
specifically in early stages of sperm
development. A series of male
reproductive studies was carried out in
buils Refs. 33 through 41). Reproductive
impairment, as measgred by decreased
sperm density and motility and speam
abnormalites, was found after two
weeks of exposure to 2 or 4 mg/kg EDB .
in the diet. =

The matagenic effects of EDB have:
been reriewed in detajl by NIOSH (Ref.
39} Rarnag (Reg. 40}, IARC (Ref. 41), -
and EPA (Ref 42). Mutagenic effects -
have been detected in 2 variety.of in
viva systems including

)

SR

On the basis of the scientific evidence
proposal to lower the —-
PEI.ofEDBthJ.pmnCRzL&)OSHA :
at i “believes t:hztEgB iza
potent animal carcinogen. ED produces
tumors at the site-of direct contact and . )
=i sites remote from the sitz gf .3~

-- OSHA sated in jis
that it “believes that
heaith of empioyass

risks.fromr
© carcinogenicity, mutagenicity, -
Spermatotoxicity, teratogenicity, and
damage ta the kidneys_ liver, spleen,”

Tespiratory tract, central nervous
system, drcylatory system, skin and .

eves. Thersfore. the totaiity af the

adverse health effects associated with
exposure o EDB warrant the reduction
in the PEL t0 0.10 parts per million.”

Even if TBEC were as toxic as EDB. a
compound with far broader human _
éxposure. expected exposure ieveis (o
TBEC are already below the proposed
OSHA 8-hour time-weighted average
(TWA) permissible exposure.limit {PEL)
for EDB of 0.10 ppm (Ref. 32). Because
few people.are exposed to TBEC and at
expected exposure levels below 0.10
ppm and because consumer exposure tg
TBEC is expected to be negligible. EPA -
conciudes that health effects testing for
TBEC is not warragted.

The ITC recommended chemical fate
and ecotoxicity testing of TBEC because
it believed that the production and uses
of TBEC made environmental exposure
likely, including releases to the aquatic
environment. However, EDA concludes
that, on the basis of information
presented in Unit ILA of this notice,
there is neither sufficient environmental
release to support TSCA section
4(a)(1)(A) or 4(a)(1)(B) findings for
chemical fate and ecological effects -
testing of TBEC nor existing ecotcxicity
data to support a TSCA section
4(a)(1)(A) finding that TBEC may
present an unreasonable risk to the
environment.

IV. Public Record .
EPA has establshed a public record

-for this degision not to test under

Section 4 of TSCA (docket number
OPTS-42084). The record inciudes the

- . fallowing information:

A. Supporting Documentation

- (1) Federal Register notice eontaining
the ITC Report designating 1.2-dibromo-
4-(1.2-dibromoethy) cyclohexane to the -
Priority List. ' - - .

(2} Communications consisting of -

(a] Written public and intra-agency or
interagency memoraada and comments.
." (b) Summaries of telephone

conversations. - T

- {c) Summaries of meetings.
* (3) Repacts~—pubiished and
unpublished factual materials, indud'h;g_

cpntmctorsf reports.
B. References. ..

" (1) Memiorandum from Gearge £ Parris,

Dynamac Corporation. Rockville, MD to

CA. Interagency T ing Cq ittes. - -
Production and use of 12-dibromo-4-{1.2- .
dibromoethyl)-cyclohexane, PIR-327. .
November 10. 1982 .

{2] USEPA. Fourteenth report of the [TC to
the Administrator, receipt of report and :
request for comments, 49 FR 22389, May 29,
1984.

A
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1 Etzvi Corporauan. Batba Roug&...i.
Le"‘nrsuunl‘?d’ ta Office of Pesticides and.
Toxie:Sadstances. .5 Environmerntat
Protection Agency. Washinetom DE.
Informancn needs for LIdi bromo—f—ﬂ.z—
dibromoethvi)-cyclobenane. Confdenaal
Business [nformadion- Augiist 17 1984 .

(4) Dynamac Corcporation. Reckuille, MO
Letter from W. W. Berry to Martin Crief.
Eavirommental Protection gency..
Wasiringron. D€, witr mformation addemdum
& om [R-327. r.2-dibromonefz2 -
dibromoediyl eyeioheane agached. farraary
27. 1982,

(ShEthwl Cerpomuon.htoz&augp A
Answers to quesdons subaritted by Tiom
Rosenthal. Dynamae Carparation. Rockville
MD. August 17, 1984

{8 Dymamar Carporation. Rockyille. MD.
TBEC exposure caiculations. Aagust”, 1984

(7] Scirwarz. R. A firmrenior}, Cosden
Technmibgy. ne (assignee). Foamuble
polymemst!nnegamda LS. Pacens
4.389.495.

(8) Innes. Iams.Ethl.Co:poraunn.Bam
Rouge. LA. Personal communication with
John Harris. Office of Toxic Substances. U.S.
Environmentat Protectforr Agency:.
Wagtingron. DC. Auxgust 24, 1964.

'9) Modern Plastiés. Plasuscope: better
bromides. safer ‘nams pace FR advances
61(5¥1214 1984,

(10) innes. James. Ethuf Corperstioa.Baton
Rouge. LA. Personal communications with
John Hasris. Qffice of Pesticides and Toxic -
Substances, U.S. Environmentat Prateciton
Agency. Waskringtore. DC. August 27, 198¢

(11} Makfimskw Eaverne. Ethyt/Savteeh
Sayrewmile. N}. Pessonad commurricaton with
Jonn Hams, Office of Pesticiiss. and Texi=
Substances. LS. Envizoranental Protaction
Agency, Washington. DC. August 24. 1984,

{12) Dynamac Carporation. Rackville. MD.
Letter from Ann Engelkemeir to Laverne M
Makfingsky. E&\d‘/Ssyrm‘r. Sayreviile, VT
September 12 1984,

{13} Engefhemeir Xnn. Dynemas . -
Corpomatine Rockvilie. MIR ‘Cﬁlea.hacru:
Thegreticadl Muaximmms Eoss of TBEC. |
Dissolved i Wastewates Som Evapoﬂ:nm
of TBEC.inta Besds daAquecus. _
Suspensing.’” September 27,1984, - g :

(74} Dynamac Corporation. Rockville, MIJ.

“Estimation of Water Sodabilfty-af 'FBtCtt
. 25°C" Qctaber 5. 1984,
(15) Kenaga, E. £ “Predicted- < ~2300i—.
Bnoconmma%&ﬁwm ~ 3
- Coefficienta of Pestiodes and Othey v ..
Chemicals.” Ecotaxicol Enmon. SaL
1980. e FFTE
(m]Kenaga.E.EandC.A.LGonng :
“Refafenship Betweer
Sorption. Octanot-Wates |
. Concentratfon of mmakfn!hﬂ'.‘m

Spec. Tech. Publ. STP; 702.78-71% 198 5 ==
" (17) Cannon Laboratories, Iuc.. “Excretion
and Tissue Distributinem of “C-RW 41784

~

Corparafion. Tulsa. OK, fuly 17. 197&« -

Submitted to: Office of Pesticides and Toxic -

Subat; U.S. Envir tak Pretection:
Agency. Washington. DC by Ethyl
Corporauon. Baton Rouge LA. August 17,
1984.
(13} Pharmakum: Research Internatioral,

. lnc. mﬂx—&l‘ommw Smdy uxRa(s €.

- 1968

Daysl™ PH gnz-E-Oc-;-sl_Semm..BC' 162
Lot Na. 14-1482E Qctaber 15, 1981 Submutted
to: Office: of Pesticides and Toxic Substances.
U.S. Egvirommentad Protection -'&ggncv-
Washington. DC. by Bthy! Corporation. Baton
LA August1Z 198% -
JB{ Fraxmakon Resesrch ntermaticnal

Inc. “Acute Dermal Toxieity Text o Rahiite.”

PH 22-005-8L Sautech BCL182. Las Nex 1 -
1487E. Qctaber 13. 1981. Submritted ta: Qffice
of Pesticides and Toxic Substaness, ! Us
Envirornmentaf Protection Agency,
Washimgtarm BE, by Byt Corparation: Bamtx
Reuge LA Rugwsey”, 1G24 .
1208 WARE loxEinte. oo, P:marwShc
frritacienr BEL~482 GR-2-23A." WARFE Na._
0102052 Madison. WL October 2& 1978,
Submitted tas Office o Pesricides and Toxic
Subsances. U.S. Eavironmental Protectian
Agenq Washington. DC, by BXSy{ :
Corporation, Baton Rouge.m August17,

(23) WARF kstitnte. Inc. “Eye iritasion:
qoxsz -

T 1984
" BCL-462. GR-3-234." EARF Na.

Madison, Wk Octebas 78 1970 Submitted: toe
Qffice af Pesticides and Taxic Substances.
U.S. Environmental Protection Agency.
Washingtan. DC, by Ethyl Corporation. Baton
Rouge. LA August 177 1984

(22} Weisbarger, E K. TSTA Interagerrcy
'EesnngCamnntlze -Memorandum fo-B:

m);l.man Blon&r:. Ing ° Muagemry .
Evalvation of RW 4144~1." Final report. LBl
Project No. 20838. Submitted to: Cities
Service Company: Tulsa. OK Octaber, 1977.

Submitted ta: QOffiee of Deaticides and Toxie .

Substances. U'S Environmental Protection
Agency.-Wasirmagrore DC. by Ethyt
Corporation. Bacon. Rauge LA August 27,
1984,

(28} Cannom l.abmlm: “Evalnation
of the Mutagenic Potential of 1062—82-SB iy
the Ama&lmmeﬂdﬂmmu Plate Tesh®
Laboratory Na. SE-8321. Qcmber 22, 1929,

Submizeed tx Office afPeaticides and Taxic. -

Substances. U.S. Invronmentf Pratection
Agency, Wasimingtog: DC. by Sthyt -
Corporation, Baton Raage. LA -ngust 17

~ Tl ime _;_

Resnits Report. Resalts.and Status: .

Program),
- Informafion on Al NTP Chemicals Produced -
from NTP Chemtrack System. ‘Iovembez T. .

l1g84. . - - i

~.{28) Cannon Libonumes. Inc "Mneq-&;

. Feeding Swdy im Rats Exshrating Chies =

A

Aanl’eg;m.? C.LH.anelL&
Ha(is’and' M. A, Smil. “Toxicity of €346

mtuwmnmd’m;;_»
of:

" Fiale and YAIdlfe Service, US.
Interfon Washington. DC. Speciak seiensific

: report Fishezies. Xa. 207 XMarch 1952, "

(2 Veith. GD. . D2 PDefoe snd EW. -
Bergsteds. “daowugad:mmtmgthe

e -

(2} Jordan, F.. NTP (NamnaLTomdag* T

Servica Compound RW-4-178A."" Labaratory " - ;
',No.aB-clszSnbmmed'to:GhaSemce S

Bioconcenmration Facior of Cremicais in
Fish." [. Fisk Res. Board Can. 36:1040-1048.
1959, ,

{20) Rowe, V.X.. H.C. Spenger D.5%
McCollister: and EM. Adams. “Toxfeiry of
ELherne !J!bromd! Determined orr

(31) NIOSH. Etharre.1.2-dibromo. Regx’stry-
of Toxig Effects of Chemicak Substagcess
1981-2, Vel [L NIQSH Pub. =83-10%-

Cincionati, Ghia. 222 1983

(321 QSHA. Qceupatianal. expasure ta

. ethylene dibromide natice of proposed:

rulemraking. 48 FR 45958, Qcetaber 7. 19683,
(33) Amir. D: and R.. Volcani “Effectof
dietary ethylenme ditromide orr bull semen.”
Natare 200:99-100. 1965.
(3% Azmiw, X and R. Yolcan? "meer‘fect of
dietary ethylene dibromide on the testesof

. bulis.” Fertility and Starility 18344, 1967

(35) Amir, D. “The sites af the spermicidal
action of ethylene dibromide in budls." [
Reprod. Fertil. 35:519~25. Exhibit 422 1973,

(3B Admir. D. “Thdividuaf and: age:
differences in the spermicidat effectof
ethylaoe dibsomide in bulls.™ k Reprod. Fertilt
44:561-65, 1975.

{37) Amir. D. and U. Lavon. "Changes in

* total nitrogen, lipoproteins and amino acids

in epididymai and ejscutated spermatozoa of
bulls reated oraily with ethylene dibromice.”
I Reprod Fert. 2273 1978:

(383 Amie. [ canuﬂtp‘ﬁm%@w
“DNA and protein changes in the:
spermatozoa of bulls treated. arally with
elhylmedxbrmmde— ]. Reprod: Fert 51:453..
1977.

{39) Naumihsﬂutwn fnzmuxpaucnat
Sefery afd Hegith. Criteris for a

recommended standard * * ~Occupetionall

expomure tv ethylene: ibromude. DHEW
(\103&}?@:@;;&&%2::. Exiihit 4—£
1877. (

Ranoug. UL “Genotoxie tﬁe:t: of 1.2
d.tl(::?moethucud 1.2-dichiorcethane™ -
Mutat. Res 78(3}:289-295. 1980..

.- (41} IARC Ethylene Difiromide ln: LARC

monogmph: on the evaluation.of the. L
earcinogenic risk of chemicaly ¥ man: «ome

-7 fumigents. de-herbiciles 2. £ e.ud?.s-?

" chiucinared dibenzudioxine and sl

. miscellanenes ndmscind chemicais. Vol TS, .

" World Hdhoman.h;m. Em..\ B

DC. September 27- 198%:
-(n}ﬁm&!‘ﬂnd&e&naﬁ A

s Pmppmg, {I»'uu"ﬂd'gmunagmu!y o

'investigations by the bost medited assay; an&

the donréramt ledraf test on mice.] BioL.

Zentralbh 9% 311-23 (Ger) 1972 : -
'(4S) Buselmaier; W., G. Rohrbarn. and 2. -

" Propping: Comparanve investgations on the
1’ mutageaicity of pesticices i mammalias test
-syuu.'n. Mntat. Res. zzs-za 197%. .
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{46) Brem. H.. A.3. Stein. ang HS »
Rosenkranz. “T he mutagenic; ty and DNA-
modifying effect of haloaikanes Cancer Res.
34:2576=79. 1974,

'(47) McCann, I E Choi. E. Yamasaki. and
B.N. Ames. “Detection of carcinogens ag
mutagens i the Salmoneila/microsome test;
assay of 300 chemicals.” Proq, Nat. Acad. Sci.
(Washington. D.C) 72:5135-5139. 1975.

This record includes basic information
considered by the Agency in developing
this notice, and is available from 8 a.m.
to 4 p.m. Monday through Friday except
legal holidays, in the OPTS Reading
Room. Rm. E~107, 401 M St., Sw.,
Washington, D.C. 20460, The Agency
will supplement the record perigdically

. with additional relevant information
received.

Authority: 15 U.S.C. 2503,

Dated: April 23, 198s.

]J.A. Moore, ~—

Assistant .{dminisfratar‘."or Pesucides cnd
Toxic Substances.
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