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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 799
{OPTS-420128; TSH-FRL 2815-5b]

identification of Specific Chemical
Substance and Mixture Testing

Requirements; Disthyienetriamine .

AGENCY: Environmental Protection
Agency (EPA).

AcToN: Final rule.

SUMMARY: This rule establishes testing
requirements under section 4(a) of the
Toxic Substances Control Act (TSCA)
for manufacturers and processors of
diethylenetriamine (DETA: CAS No.
111-40-0) consisting of (1) oral
subchronic (80-day]) toxicity in at least
one mammalian species, {2) dermal
absorption in the saame mammalian
species used for the subchronic testing,
{3) chemical fate under aerobic
conditions, and (4) mutagenicity
(including tests for both gene mutations
and chromosomal aberrations). This
Phase 1 final test rule constitutes EPA's
final decision concerning the testing
needs for DETA as recommended by the
Interagency Testing Committee for all
effects except carcinogenicity.
Elsewhere in this issue of the Federal
Register. EPA is proposing under section
4{a) of TSCA that DETA be tested in
chronic oncogenicity bioassays, if this
substance exhibits positive results in ..
certain of the mutagenicity tests
required in this final rule.
OATES: In accordance with 40 CFR 23.5
(50 FR 7271), this rule shall be
promuigated for purposes of judicial
review at 1:00 p.m. eastern daylight time
on June 6, 1985. This rule shall become
effective on July 8, 1985. .

- FOR FURTHER INFORMATION CONTACT:

Edward A. Klein, Directoe, TSCA

- Assistance Office {T$~-799), Office of
To:chubatanmRm.E-mmMSt-. -

SW., Washington, D.C. 20480. Toll F;
{800-424-8065). In Washington, D.C.: -
(554-1404). Outside the USA: (Operator-
202-354~1404].

SUPPLEMENTARY INFORMATION: In the
Federal Register of April 29, 1982 (¢7 FR
183886}, EPA issued a proposed rule
under section 4(a) of TSCA to require
testing of DETA for a variety of health
effects and for chemical fate under both
aerobic and anaerobic conditions.
Today, under section 4{a) of TSCA, EPA
is promulgating a final Phase [ test rule
requiring health effects testing and

chemical fate testing {under aerobic
conditions only) for DETA.
L Introduction

‘This notice is part of the overall
implementation of section 4 of the Toxic
Substances Control Act {TSCA, Pub. L.
94469, 90 Stat. 2003 et seq.. 15 US.C.
2801 et seq.) which contains authority
for EPA to require development of data

relevant to assessing the risks to health

and the environment posed by exposure
to particular chemical substances or
mixtures.

Under section 4(a)(1) of TSCA., EPA
must require testing of a chemical
substance to develop healith or
environmental data if the Administrator
finds that:

(A) (i) the mnuhcmn, dutnbutxon in commerce, proc-

essing, use, or

chemical substance or mixture, or that

n& combination of mcb camuu, may present an unreasonable
of injury to health or the environment,

(ii} thers are insufficient dats and.

rience upon which the

effects of such manufacture, distribution in commerce; processing,
n3e, or disposal of such substance or mixture or of any combins-’
tion of such activities on health or t.ﬁcuvxmnmem ¢an reason-

ably be determined or predicted, an

and
m) _testing of such substance or mixture with respect to such

to develop such data; or

(B) {i) a chemical substance or mxxture is or will be produced
bstantial quantities, and (I) it enters or may reasonsabiy be

umcxiated to enter the environment in
ere is or may be significant or substantial human exposure

(II) t
substance or mixture,

tial quantities or

(u) there are insufficient data and experience upon which the
effects of the manufacture, distribution in commerce, proceming,

use, or disposd

1 of such substance or mixture or of any combina-

tion of such activities on heaith or the environment can reason-

ably be determined or predicted, and

iii) testing of such substance-or misture with m to such

sffects is necessary to develop such datse

For a more complete understanding of
the statutory section 4 findings, the

" reader is directed to the Agency’s first

proposed test rule package
{chioromethane and chlorinated

- benzenes, published July 18, 1980 {45 FR

48510)] and to the second package
{dichloromethane, nitrobenzene. and
1.1,1-trichioroethane, published junas &,
1961 (46 FR 30300)] for m-depth
discussions of the general issues
applicable to this action. -

1L Background
A Profile .

DETA. CAS No. 111-40-0. is an
alkaline, hygroscopic, viscous liquid.
The estimated annual production of:
Dm'Amlmmngedﬁ'omzstoaz’
million pounds. The primary uses of
DETA are for the production of paper
wet-strength resins, epoxy-curing
agents, cheiating agents, lubricating oil
and fuel additives, surfactants, and
corrosion inhibitors. DETA also has a
minor use as a decontaminant for

in detail in the Agency's =
Diethylenetriamine Support Doculnenl.
which is available from the TSCA .
Assistance Office at the address given

above, DETA reacts with CO. in the ai
to form carbamates which precipitate
‘from solution. For this reason, DETA is
manufactured in an essentiaily closed
system and is transported under a
nitrogen atmosphere. Due to DETA's

‘reactivity with air and to the condition

used during its processing, the Agency
concludes that it is unlikely that
significant emissions of DETA to the
atmosphere will occur. On the other
hand. EPA believes that significant
releases of DETA to water will occur
during manufacturing and processing
operations. EPA believes that
occupational exposure to DETA
{primarily by the dermal route) occurs
during manufacturing, storage. transp

ing, and clean-up activities, &1
that the-most likely source of consum
exposure to DETA consists of dermal
contact with epoxy-resin products
containing the substance as a curing
agent.

. - B.ITC Recommendations
military chemical agents. As discussed '

The Interagency Testing Committe
(ITC), organized under section 4(e) o!

- the Toxic Substances Control Act

{TSCA), included DETA in its Eighth

A . Repon t.n.the Administrator of EPA ¢

- -
= m—
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April 24, 1981, published in the Fadesal
Register of May 22, 1963 (48 FR 28133).
The ITC designated DETA as a priority
chemical and recommended that it be
tested for health effects. s include
chronic effects. reproductive effacta, and
teratogenicity. The ITC based ita
designation of DETA on the substance’s
known biclogical effects. the reported
productien in excess. of 10 million
pounds per year. and the National
Occupational Hazard Survey (Ref. 1)
estimates that 63,000 wockers are.
potentiaily expossd to DETA.

C. Propossx’ Rule

. EPA issued a proposed rule
in the Pecaral Registar of A z:.rsaz

(47?R1m)h%

1. Test qummc The

The EPA huedill testing
requirements on the ty of section
4(a)(1)(A) of TSCA.

2. Findingz The Agexy !nnd that the
man

e
dispo DETA may
unreasonable risk of m;&ymﬁ:humn

healith, due ta sebchronic and motagenic
effects. for the following reesons:

a. There are existing dets whick
indicate a potential buman heelthy
,h?fzmtmm.ﬁwuhm&&m
effects. .

b. EPA believes that persens are

exposed o DETA in the workpiser, in
using conssmer products, end s & resmi
of release of DETA into the

DETA, and -lnnguim is zecessuxy
w0 develop such date.
In sddition, EPA Hﬁtﬁn

mansfacture, use. and
disposah of
unreasomable fisk 10 dumas
to%ﬁamwm
nitrosamine derivative of DETA, for the
following reasons:

d. Many A-aitrosamines have bees .
shown to be carcinogenic. These are
existing data which indicate a
- theoretical potential for the conversion
of DETA & & A-nitzosamine in the
enviroament and thet may be
exposed to-this N-aitresamine as a
resuld of the release of DETA o the
enviranment.

e. The data see imanificient to predict
themduﬂ-m

. that

- //-

resulting from DETA release to the

" enviroument, and chemical fate testing

{under both aerobic and anaerobic -
conditions) is needed tc develop luch
data.

3. Differences from ITC's
?ecammndaﬂw& EP: i.x the propooed rule
or DETA. the alse
reasons why the Agency's &
testing requirements for Dﬂhdiﬂmd
from the [EC recommends tions ios the
substance, as followx

a The Ageney proposad subchrenic
testing rathee than full-lifstime cheonic
studies because the Ageacy believes
conduacied N

may bessed as sursagetes for the
lifetines stadies to characiartew all
effects other tham. oy and
certain other age-related effects. The -
available data provided no sound basis

for supension e DETA's ability to cavss
effocts.

T EPA die for
EPA did not se testi
repreductive “‘P_'P; _'%E
becaume, in ﬁe% the
available duts ) dic not
suggest & i affects.

The analysis and findimg on which the

above determinations were based are
presented inn the Diethylenetriamine
Support Document, wirich is available
from the Office of Toxic Substances’

- TSCA Assistance Office. The ITC's

recommendatians snd EPA’s proposed
::.llﬁng requiremexts sre surmuarized
ow:

PR
e
ne—ng

_1,

ethylensamines (such as
ethylenediemine and
triethylensietramine) be nud vy
surrogate fos DETA

b. What should bc used for
the chemical fate tasting of DETA simed
at quantifying the extent of the
biologieal {or chemical) transformation
of DETA 0 an N-mitrosamine derivative
of DETA by nicnaanum pFesent in
water, sewage., and seil?

¢. Because of difficultias involved in
quantitating the dess of DETA. thet .
animals would sessive in dermal

subchronic (90-day] stadies of DETA. is-

not the Agency's choice of the oral route
of exposuse for the required subchronis
studies appropriate?

d. Although the Agency is specifying
the oral route of exposure for the
required sabchronic {(90-day) testing of -
DETA, rntg; Ag::fy is primarily
conce s
this chemical; would it. t%ﬁ be
necessary to require the performance of
a dermal abaneption study of DETA to
provide dats peeded to evahmte the
risks posed by g:mal exposases?

related effects that wouid be obssrved

in fullifetfime touicity westing, except for

those efleets requising long latency
periods?

D. New

Pro R

The propesed rele for DETA (@ FR
1838& Aprl 29, 7982} indicated thet. if
interestad parties d sm
opportenity for comments on fhe
proposed rele, thew e Agency would
hold # meeting on this rele in
Washington. D.C.. on July 13, 1982. Since
no requests were received by the EPA
{::- thr:h mga of oral cummenet on

s o g;f
meeting between
the Unicnr Carbide Cbrponnan md
members of the scientific staff of the
Office of Toxic Substances of EPA wes
held on September 10, 1982, to dfscuss
mutagenicity studies of DETA (Ref. 3}
performed for that masrafactarer, wiich
are discussed in detail in Unft L. F.

1. Industry Comments. The Dow
Chemicai Company and the Union
Carbide Corporation submitted the
following additional relevant studies to
the Agency together with these frms’
comments, datad June 25, 1582, on the
proposed test ruls for DETA:

a. Structural and Biological Activity
Relationships Between Ethylenediamine
and Diethylenetriamine {included
preliminary absarption, distibution,
metabolism, and pharmacokinetics
studiass of C-radiolabelled DETA and
ethylenediamine fellowing oral or
endotracheal administration to male
rats].

b. A brief description nf studies
perfomed by Dow Chemical Company to
determine if & A-nitrosamine derivative
of DETA would form in an sgueous ia
vitro chemical model system.

2. Section &(d} Sebmicsion: June 24,
1983. In a TSCA section 8(d] submission
on DETA recaived by the Agency an.
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June 24. 1983, Union Carbide
Corporation included the following -
additional relevant reports: -

a. Pharmacokinetics and Metabolism
of Diethylenetriamine in the Rat.(A
compiete report of preliminary studies in
Item 1.a2.).

b. Diethylenetriamine-Commercial
Dermal Carcinogenesis Study in Male
C3H/He] Mice.

¢. Diethylenetriamine-High Purity

: DematCardnosenm Studyinm .

C3H/Hej Mice: - -

3. Additional Sec&ou dd)&abmmiau
March 22, 1964, In:a TSCA section 8(d)
submission on DETA received by the -
Agency on March 22, 1984, Union
Carbide Corporation included the
following report and associated
document: .

a. Summary of Explontory Tests at
BRRC (Bushy Run Research Center}
with the CHO/HGPRT (Chinese hamster
ovary cells/hypoxanthine-guanine
phosphoribosyitransferase locus) Test
System.

b. A memorandum to Mr. D.L.
Heywood.. Union Carbide Corporation.
from Dr. Ronaid S. Slesinski, Bushy Run
Research Center, describing how the
results of the above study relate to
various EPA guidelines and U.S. EPA
Gene-Tox Program reports on this assay
system.

Items 1.a. and-2.a. have been judged
by the Agency as insufficient evidence
that toxicity data for ethylenediamine
can substitute for the required toxicity
testing of DETA (see discussion in Unit
. A.).

4. EPA Review of Submitted Bioassay .
Data. The Agency has carefully
reviewed the two dermal
carcinogenicity bioassays of DETA
(DETA-Commercial and DETA-High
Purity) submitted by the Union Carbide
Corporation (Items 2.b. and 2.c.}, to
determine if these studies were
performed in a manner which would
negate the need for oral subchronic (80-
day) testing of DETA. The Agency has
concluded that these studies.are '
inadequate to negate the need for oral

mbchmmcmﬂnchnhefonwmg ya

reaso

a.ln both of the submitted studies,
only male mice were used; thus, sex-
related differences in response to DETA
administration could not be

inves a
ﬂ%oth studies, only a :inslc

dosage level of DETA was employed;
thus, no dose-response relationships
with respect to DETA-related effects

could be investigated.
¢. The Agency is requiring
comprehensive histopathological

examination of tissues in the required

. oral subchronic (90-day) testing of

DETA: both of the submitted studies
::’o;nmn only very Hmited histological

The Agency has reviawed the data on
DETA contained in Items 3.a. and 3.b.,
and has used these data in reaching
conclusions regarding the ability of
DETA to induce specific locus mutations

" (at ths hypoxan

phosphoribosyl-transferase locus) in
Chinese hamster ovary cslls (see
discussion in Unit IILF.). In addition, the
Agency has reviewed the information on
DETA contained in Item 1.b., and has

concluded that these dats do notnegate -
- the nacessity for chemical fate testing of
" DETA to determins if an N-nitrosamine

derivative of this substance could be
formed under environmental conditions
(see discussion in Unit [ILE.).

As‘l‘he comments rewvg by the
ency in response to the proposed test
ruie for DETA wers from the affected

lndustry and trade association sources.
The major issues identified durm?w
comment period are discussed be

A. Appropriateness of Using Andoguc
Data to Assess DETA's Toxicity

One of the major issues for which the
Agency requested public comment in the
proposed test rule for DETA is the
appropriateness of using available
toxicological information on
ethylenediamine (EDA) and
triethylenetetramine (TETA), proposed
structural analogues of DETA. as a
substitute for test data on DETA itself to
assess the potential toxicological
hazards posed by DETA. The two major
manufacturers of DETA in the United
States, the Dow Chemical Company
(Dow} and the Union Carbide
Corporation (Union Carbide), submitted

the only comments addressing this issue.

These manufacturers believe that EDA
is a close structural analogue of DETA;

stating that DETA may be regarded as

the dimer of EDA, that both
substances contain two primary amino
groups, while DETA (but not EDA) aiso
contains a secondary aming group. Dow
and Union Carbide belizve that the
chemical behavior of both DETA and
EDA will be dominated by the pmeneo
of the two terminal primary amino

groups in the substances. Furthermore,
these firms point out that the physical
properties which influencs vior in
biological systems are aiso similar for

- the two substances: both are completely

soluble in water, both form basic
aqueous solutions, both are relatively
nonvolatile, and both are low with
respect to molecular weight. These

manufactarers believe that, becauss of -
- these similar chemical and physical - .

ﬁ;opemn. these two substances are
ely to be bandled similarly in
biclogical systems.

Dow and Union Carbide submitted t
resuits obtained from studies using '*C
radiolabelled DETA and EDA and
aimed at determining the excretion

ttern, the tissue distribution. and the

lood-level pharmacokinetics of the
radioactivity observed foilowing the
oral or endotracheal administration of
these radiolabelled compounds to
Fischer 344 rats. Int addition, the urinar
radioactivity obtained following the
edministration of radiolabelled DETA
and EDA to rats was characterized by
jon-exchange chromatographic methoc
Dow and Union Carbids interpret the
results of these studies as indicating tt
DETA and EDA have the same genera
pattern of disposition in rats, and that
DETA and its metabolites are more
rapidly eliminated from rats than EDA

- and its metabolites. These firms

submitted to the Agency the results of
both a 7-day range-finding feeding stu
in rats of the dihydrochloride.of EDA..
and the results of a 3-month subacute
{eeding study of EDA dihydrochlaride
rats, and believe that an extensive. .
toxicity testing program for DETA .
should be delayed until the results of
further toxicological testing.on EDA .
become available.

The Agency must disagree with the
major manufacturers of DETA that th
proposed toxicity testing of this.
substance should await further
information regarding the toxic effect
of EDA. While DETA and EDA are
similar in that they both possess two
primary amino they are vasth
different with respect to the fact that
DETA also possesses s secondary .
amino group, while EDA does not..
Substances having secondary amino-
groups are well known to be much m
susceptible to stable N-nitrosamine
formation than substances possessin,
only primary amino groups. Other, as
yet unknown, differences with respec
the production of toxic metabolites =
also exist for substances containing

groups.
In addition, studies submitted by

these manufacturers do not, in fact,

demonstrats that the metabolites

. . produced by rats from DETA and ET

are the same, since the radioactive
metabolites appearing in the urine

- following the administration of the t

radiolabelled substances have been
compared only by ion-exchange colu
chromatographic techniques which, |
themseives, do not allow structurel

* ... identifications. Even this comparisoi
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flawed by the fact that different elution
systems were employed in the column -
chromatography of the radioactivity
found in the urine of rats treated with
radiolabelled DETA or EDA, making
comparisons of radioactive metabolites
by their column elution volumes: .
impossible. In addition..the column
chromatographic profile for the
radioactivity found in the urine of rats .
treated with radiolabelled DETA :
contains at least seven radioaetfv!ﬁped(

- fractions, while the-co!

rrespon
chromatographic proﬁle for the--
radioactivity found in the urine ofnu

. treated with radiolabelled EDA M

only three radioactive peak fractions. -
‘This fact may well indicate that DETA
is. in fact, metabolized differently than
EDA by the rat. In any case, the data
from these studies do not indicate that

_ the metabolites produced from DETA

following oral or endotracheal
administration to Fischer 344 rats.are
the same as those produced under the
same conditions from EDA. Even if data
were available to demonstrate that the
metabolites derived from EDA were
identical to those derived from DETA,
the Agency could not accept

" toxicological dataon EDA as & ‘= .
. substitute for the testing of DETA itself,

bec&x :.herefil cnrred ntly no- ::cepted
me ogy for determining the -
potencies expected for DETA fer the
health effects of cancern from analogue
data available for EDA or other
potential analogues.

On the basis of radioactivity alene
(saying nothing about the chemical
structures actually containing the
radioactivity), the metabolism studies in
the rat submitted by Union Carbide and
Dow indicate that both DETA and EDA
are readily absorbed via the oral and
endotracheal routes, distributed
throughout the body, and excretad
primarily in the urine and feces. These
data also indicate that DETA and its
metabolites are eliminated from the
body at a faster rate than EDA and its
metabolites, and, in addition. that DETA
and/or its metubolités are retained to &

‘lesser degree than KDA and/or its .
metabolites in body tissues. - . S

‘In summaiy, the-underlying
mechanisms responsible for the. ‘toxic
effects noted by Fujino (Ref.2),. .

arily in the livers. kidneys, and
m of Wistar rats receiving chronic

“trestment with DETA via the dermal or

subcutaneous routes. are as yet .
unknown. The Agency has no evidence
to indicate that the matabolites.. . .
produced from DETA by rats (which
may be.responsible for some or all of the
observed taxic effects of this substance)
are the same metabolites as those

produced from EDA by rats. In addition. .

even if data were available to
demonstrate that identical metabolites
were produced from both DETA and
EDA by rats, analogue data available
for EDA cannot currently be used to
arrive at expected potencies of DETA
for the health effects of concern.
Therefore, based on the above
considerations, the Agency has
concluded that it would be .
inappropriate to utilize the toxicity dats
available for EDA (or other proposed
structural analogues of DETA, such as

. TETA} to assess the pot

toxicological hazards posed by DE'I'A. .
and that testing of DETA itself is .

necessary. .
B. Appropriateness of Subchronic
Rather than Chronic Testing of DETA

Another issue for which the Agency
requested comments in the proposed
test rule for DETA is the
appropriateness of a 90-day subchronic
test duration rather than a full-lifetime
chronic test duration for the proposed
toxicity testing of DETA. The major
manufacturers of DETA in the United .
States, Dow and Union Carbide,
submitted the only comments on this
issue. The position of these - * -
manufacturers is that an oral 96-day
subchronic study of DETA will suffice to
provide adequate information on all
systemio toxic effects which would be
observed for the substance in an oral -
full-lifetime chronic study of this
substancs, with the exception of
carcinogenic effects. The Agency also
believes that, in general, a properly
conducted 90-day study, including
comprehensive histopathology, can be
used as a surrogate for the full-lifetime
chronic study with respect to the-
detection of chemical-related health
effects, except for those requiring long
latency periods, such as carcinogenicity.
Therefore, the Agency.is requiring
subchronic (90-day) testing in the final
Phase [ test rule for DETA, inlien ot‘fullo
lifetime chronic testing.

C. Appropriateness of the Omlﬂautcfor
Subchronic Testing of DETA °

In the proposad test rule for DETA,
the-Agency also requested comments on
EPA’s selection of the oral route of
exposure as the route of choice for the
req::n:drsg-g;y subchronic ut,o:duty
tes o A. Although the Agency
believes that exposures to DETA will
occur primarily by the dermal route, the

-difficulties associated with determining

the actual doses of the test substance
reoeived by the animals in-studies
utilizing this route of administration,
together with the fact that i

_ pharmacokinetics data submitted to

. -

EPA by Union Carbide indicate that _
DETA is absorbed following oral
administration. led the Agency to
conclude that the oral route of
admimstration should be required for
the subchronic testing of DETA. Only
Dow and Union Carbide commented on
this issue. These manufacturers

with the Agency that oral studies of
DETA would allow the adequate
evaluation of the systemic toxicity of
this substance without the difficuities of
determining the effective doses received
by treated animals which would arise in
dermal studies. In addition, these
manufacturers pointed cut that the-
known skin and sensitization:
potentials of DETA would likely lead to
stressful conditions in animals

DETA by the dermal route, making the
evaluation of the systemic toxicity

-observed in such studies difficult. These

difficulties would not arise in oral .

feeding studies. Therefore, the Agency is

requiring oral 90-day subckronic toxicity

g;‘_tli‘ng in the final Phase [ test male for =
Al .

D. Necessity of a Dermal Abo:puon
Study of DETA

Another issue which the Apncy -
raised for comment in the proposed test -
rule for DETA was the possible : - .
necessity of requiring s dermal
absorption study of DETA, since the
Agency is primarily concerned about
potential hazards posed by this .
substance due to exposures via ths.
dermal route. Only Dow and Union
Carbide commented on this issue, and
these manufacturers believe that such a
dermal absorption study would, indeed,
be necessary. In addition, these -
manufacturers submitted s protocol to
the Agency for a study aimed at
determining the degres of dermal
absorption of DETA in rats from data-
obtained in disposition studies of the
substance, using both intravenous and
dermal rautes of exposure. - |

Since humans are expected to be
exposed to DETA primarily by the .
dermal route, the Agency concludes that'
@ dermal absorption study of DETA is,
in fact, necessary in order to assess the
hazardspoudbyDEI’Ahythurouteol
exposure, and is, therefore, requiring
such testing in the final Phase I test rule -
for DETA in the same mammalian .
species selected for the required oral
subchronic (90-day) testing..

E. Protocols for Required Cbeuuca[ Fata
Studies of DETA -

The final issue for which: !!lt Agency

sequested comments in-its proposed test
rule for DETA invoived which protecols -

should be used for the chom‘cal-flhr
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studies the Agency is requiring for '
DETA. Since the microbial formation of
N-nitrosamipes from secondary amines
present in wates, sewegs, and soil has -
been reported by seversl investigatars .
{Refs. 5 through 7), the: Agency is
concerned that en A-pitrosamine
derivative of DETA may be formed in
these environments (especially in’
sewage trestment {acilities), may be
transpartad to waier saurces used for .

ddankma-mua. o,
-water treatment .

carcinogenic hazard te the general .
public by its. presencs in drinking water.
A closs structural ofthe .
nitrosamine derivative of DETA, A~
nitrosodisthanolamine (NDELA), is a
known animel carcinogen 8

that NDELA was formed from
diethanolamine in lakerwater and in -
sewage, and tim! at least some of this.
NDELA pmduciioa msmbehly due to
the action of microorganisms or some
other heat-labile factor. These data also

‘indicate that some of the NDELA
production was due to purely chemical
(nonbxologal) reactions. Whether the

N-airosamine derivatives of

diethanclamine o2 DETA are formed by
purely chemical or biological means has.
no bearing on the toxdc hazards pond
by the M-aitrosamins desivatives
themseives. Therefore: the Agency
proposad chemical fats testing of DBI‘A.
under both aerobic and anaerobic
conditions. to quantify the amount of the
potentially carcinogenic N-nitrosamine
derivative of DETA which might form
from DETA in water, jewage, and soil.
The Agency invited comments on
experimental protosols which might be
used for this purpose, and referred
interestsd parties to the methodalogies
reported in the studies of Yordy and
Alexander (Ref. 7). -

Comments wers recgived on this hu-
from Dow, Union Carbide, and. thc :
Chemical Manufacturery Associa
m Dow and Union Carbide bdirn

at the proposed chamsical-fate. tasting.
of DETA aimed &t datermining if a N-
nitrosamine wiil be produced frem
DETA due to saerobic or anaerobic-

_ biodegradation is unnecessary. With its
comments. Dow submitied & ducription
mpnbﬂlbed preliminary ia vitro
c.hemicnl study performed by Dow
aimed at determining if an V-
nitrosamine of DETA would form in
aqueous solution when NO, vapor was
bubbled through a 50 percent solution of
DETA in Dy0 (used for nuclear magnetic-.
resonance purposes) under serobic.
conditions. Using uitraviciet and nuclear

foagnetic resonance spectrometry, Dow

- concluded from this preliminary

experiment that almost all of the original
DETA had disappeared from the
reaction solution, but that no.
characteristic UV absorption band at
300400 nm could be detected to
indicate the presence of a nitrosamine.
Dow concluded that it is umlikely that
the N-nitrossrmine of DETA can be
produced under aerobic conditions. or, if
prduced., the M-aitrosamine of DETA
must decompose rapidly.

With respect to the anaerobic
biotransformation of DETA te an N-
nitrosamine derivative, Union Carbide -
and Dow believe this to be .
unlikely, since DETA {which is very
water solubie} wouid not be expoc:od to-
sorb (o soils and sediments baving .
anaerobic environments; lddmon.nlly.
these firms believe (citing Refs. 11 -
through 13) that any nitrites present in
such environments would be
meubohud by micmorgamm to- -

gu. thus removing a required
reactant or nitrosamine formation. )

Unian Carbide and Dow believethat
chemical fate testing for the formation of,
an N-nitrosamine derfvative of DETA Sy
microorganisms under serobic -
conditions is a far reaching research

effonwhmhhnotmthmthl:copeoh .

TSCA section 4 test rule. Thess firms
claim that no standard methodology for
determining low concentrations of -
nitrosamines in water currently exists,
and that the synthesis and
characterization of the N-nitrosarhine
derivative of DETA would be required,
prior to the development of an
analytical method far the detection of
the N-pitrosamine derivative of DETA in
water at the 1 ug/1 level. In addition,
Dow and Union Carbide believe that the
work of Yordy and Alexandar (Ref. 7) is
insufficient as a model to-use for the .
biotransformation study, since the
method does not dis between
bialogical and chemical production of N-
nitrosamines, and that anew. -
methodology would have to be
developed for studying the -
biotransformation of DETA to an A-

“nitrosamine derivative. under reai
conditions,

environmental

Union Cerbide and Dow are uncertain
as 0 whether EPA is proposing to
require qualitative or quantitative
chemical fate. tuﬁng of DETA for
de if the N-nitrosamins
derivative of DETA would be formed by
microorganisms under aerobic and
anaerobic conditions. The firms believe
that, with respect to aerobic conditions,
the preliminary in vitro chemical testing
by Dow under asrobic conditions is
sufficient to state that either aa N-

mtmf;ar:me gefnvanve of DETA does
not or. if formed. rapidly degrades.
These firms also believe that the scope
of work invoived in answering the
question in a quantitative fashion is too
great to be within the proper scope of a
TSCA section 4 test rule.

With respect to this issue, CMA
comments that EPA shoukd avoid
requiring testing under TSGA section 4
in cases. in wihich the testing
methodalogy. is not sufficiently well
developed. Specifically, CMA believes
that the chemical fate testing required in
the proposed ruls (aimed at determining
if an N-pitrosamineg is produced from
DETA by microerganisme under aerobic
or anaerobic conditions) is
inappropriate, since to ClfA's - - - -
knowledge there is mt standesd
methodology for these tests.
CMA believes.th ts from
these tests are unlikely to be sufficieatly
reliable for use-in EPA's
decisionmeking therefore, such tasting
falls outside the scope of what can b&
required under TSCA.

Certain of the comments described- -
above indicate uncertainty or confasion:
concerning the Agency's rationalefor -
the proposed chemical fate testingof
DETA, as described in the propaedm
rule for thiv substance. In-actuality, the -
Agency i concersred about the total
transformation, whether biologicator- -

pursly chemical in netwre, of DETA
present in water, sewage, or soils to-an -
N-pitrosamine derivative of the ’
substance, which the Agency views as-a
potential carcinogen and which may --
enter the drinking water swpply:.

With this clarification regarding the
Agency’s concerns about the chemical -
fate testing of DETA, EPA disagrees -
with both Dow and Union Carbide; as
well as CMA, that appropriate
methodology does not exdist. or amo!
be easily modified, for the saccessful
completion of this testing requirement. -
In addition, the Agency disagrees with

‘the manufacturers that the results of the

chemical studies performed by Dow,
aimed at determining if an - :
nitrosamine derivative of DETA couild
be formed from DETA in .
solution, obviate the need for the
proposed chemical fate testing of DETA.
Dow conciuded from thess stidies that
it is unlikely that an N-nitrosamine
derivative of DETA will form in aqueons
solgtions. ar if it does form. it will
decompose rapidiy. Based oa the brief
description of these studies which was
submitted to the Agency (no protoeal for
these studies ar final study reports were
submitted by the manufacturers), EPA
belisves that an V-nitrosamine
derivative of DETA did, im fact, fors bt

e mm e e e = = = o ————
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decomposed under the experimental
conditions employed. The fact that a N-
nitrosamine derivative of DETA can,
indeed, form in aqueous solutions is
demonstrated by the studies of Popp
(Ref. 14), in which DETA was detected
in water by chemical transformation of
this substance to a N-nitrosamine
derivative, which was.subsequently
detected by-polarography. The fact that
the N-nitrosamine derivative of DETA
proved to be unstable in Dow’s ix vitro
chemical system does not indicats that
it would necessarily be unstable under
environmental conditions. Yordy and
Alexander (Refs. 7 and 15) have shown
similarin -
chemical structure to the N-nitrosamine
derivative of DETA, N-
nitrosodiethanolamine, was
stable to degradation in some
environmental waters, especially during
the winter months, and was slowly
degraded in others, primarily due to
microbial metabolism. In addition, Tate
and Alexander (Ref. 16) demonstrated
that three aliphatic N-nitrosamines (V-
nitrosodimethylamine, M-
nitrosodiethylamine, and N-nitrosodi-n-
.propylamine}, which may be viewed as
analogues of the N-nitrosamine
derivative of DETA, were resistant to
degradation in soil, sewage, and lake
water. No degradation of these N-
nitrosamines was observed in lake
water during a 3.5-month period. Thusy
the results of Dow’s in vitro chemical
study do not, in fact, cbviate the need
for the chemical fate testing which the
Agency is requiring in the final Phase I
test rule for DETA.

The Agency disagrees with the
manufacturers’ contention that no
methodology is currently available for
determining low concentrations of an N-
nitrosamine derivative of DETA in
walter. and hr:fm thmd ﬁx'mn£ o to (I;:?. )
polarographic method of Popp 14),
the details of which are unpublished, but
which is based (Ref. 17) on the
published atudies of the polarographic
detaction of various N-nitrosamines by
Dahmen of a/: (Ref. 18) and Chang and
Harrington (Ref. 19). Although Popp

(Ref. 14} had demonstrated that an V-

nitrosamine of DETA can, in fact, be -

detected by polarographic techniques,

. the Agency is aware that contaminants -

t in the enviranmental samples to

be utilized in the chemical fate studies

of DETA may present difficulties with

- respect to:the polarographic detection of

an N-nitrosamine derivative of DETA in

. these samples. Shouid this prove to be

the case, however; the Agency notes

that the thin-layer chromatographic

. detection systems which. Yordy and
Alexander (Refs. 7 and 15) bave - .

s

developed for separating

- diethanolamine (a close structural
analogue of DETA) from N-
nitrosodiethanolamine (a close
structural analogue of the N-nitrosamine
derivative of DETA), and for detecting
N-nitrosodiethanolamine in gqueous
solutions at a detection level of 1
nanogram/ml {1 ppb); should be
adaptable for use with DETA and its V-

nitrosamine derivative. These thin-layer

chromatographic methods have proven
to be resistant to interference by.
contaminants present in envimnmentd
samples used for chemical fate studies -
of diethanolamine. In addition, the
Agency notes that several investigators
(Refs. 20 and 21} have published
comprehensive procedures for the
detection and quantitation of a variety
af N-nitrosamines in contaminant-

containing environmental samples,
which should easily be adaptable for
use with respect to the N-nitrosamine
derivative of DETA.

With respect to the chemical fate .
testing of DETA under anaerobic -
conditions, the Agency is aware that
denitrification of the nitrites present in
the mmbmenvironmmt. thus .

a necessary reactant for the
formation of an N-nitrosamine -
derivative of DETA, may, indeed, occur.
On the other hand, the presence of
heavy metals or certain pesticides in the
anaerobic environment may inhibit the
denitrification process (Refs. 22 through
24) so that a N-nitrosamine derivative of
DETA may still form. In addition, Bollag
et al. (Ref. 25) have shown that
unfavorable environmental growth
conditions, related to temperature. pH,
nitrite or nitrate concentrations, led to
the accumulation of nitrite, conditiofis
conducive to the formation of the M-
nitrosamine derivative of DETA, under
anaerobic conditions in isolated cultures
of soil bacteria. Thus, the N-nitrosamine
derivative of DETA might well be
produced from DETA even under
anaerobic conditions. However, the
Agency believes that the production of

. the N-nitrosamine of DETA observed in
- chemical fate testing of DETA under

aerobic conditions would represent the
upper bound for production of this
derivative under less favorable
anaerobic conditions. In addition, EPA
believes that most waste water

" containing DETA would be subjected to

sewage treatment processes containing
at least one aerobic step {more
favorable to N-nitrosamine formation)

_before release into waters which might

be used for the production of drinking
water, and that for treatment processes
involving both anaerobic and sercbic
steps, or anaercbic steps only, an upper-

bound approxﬁnaﬁon for the production
of the N-nitrosamine derivative of DETA

. from DETA could be made by summing

the expected derivative production at all
steps and assuming aerobic conditions
at all steps. For these reasons. the
Agency will now require the chemical -
fate testing of DETA only under aerobic
conditions in the final Phase [ test rule -
for this substance.

In contrast.to the manufacturers of
DETA., the Agency believes that the

" methodolegies described in the studies’

of Yaordy and Alexander (Refs. 7 and 15}

" and of Popp (Ref. 14} and the references

upon which his polarographic method is
based (Refs. 18 and 19) do, in fact,
together with other studies (Refs. 16, 20
and 21), constitute a sufficient model for
the chemical fate studies proposed by
EPA for DETA and are capable of
distingnishing between the chemical and
biological production of an N-
nitrosamine derivative of DETA. The )
latter point is now, however, moot, since
the Agency has clarified its position that
concern actually exists for the total !
production (both chemical and.
biological) of an N-nitrosamine .
derivative of DETA rather than' iuluhn =
biological portian of the total,

production.

In summary, thcAgencyueonﬂnuing

"to require quantitative chemical fate_

testing of DETA, using environmental
samples of lake water, sewage. and soil -
under aerobic conditions, in the final
Phase I test rule for this chemical
substance, and believes that adequate
published methodologies are available -
which, with minor modifications, will

‘permit the completion of this required )
testing in a timely fashion. without the -

expenditure of undue time and effort. .
F. Necessity for Mutagenicity Testing of
DETA ' - S -

Many additional comments were
received on the proposed TSCA section
4 test rule for DETA in subject areas
other than the five major issues which
the Agency raised for public comment in -
that rule. Comments were received from
the major manufacturers of DETA in this’
country, Dow and Union Carbide, on the
gene mutation and cytogenetics.
required in the proposed test rule for
DETA. These manufacturers believe that
there is convincing evidence to
demonstrate that DETA does not have
mutagenic potential in bacterial or
mammalian cell systems, and. therefore,
they feel that the requirement for gene
mutation and cytogenetics testing
should be deleted in the final Phase l
test rule for DETA.

The evidence to which theu
manufacturers are referring consists-of



'
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the results of mutagenicity testing,

sponsored either by, Dow.ar by Union
Carbide, which were subaitted to the.
Agency by. theag manulacturers prios to
the publication of the tesfrule -
for DETA, and which are. fore.
discussed in the Agency's

“Diethylenetriamine Support Document”
for that proposed. iest rule. As described
in the support document, the submitted
studies consist of: (1) mutagesicity
testing performgd by Litton Bionetics for
Dow using the Ames Salmonella/ -
Microsome Plate Test and.5 strains of
Salmaonelia typhimurium, as well as the

" D4 strain of Saccharomyces cerevisiae.

with and withdut metabolic activation
(Ref. 4}, and (2) the following tests
performed by Bushy Run Research
Center for Union Carbide {Rel. 3) for
each of three samples of DETA (DETA-
high purity; DETA-commercial; and
DETA-hearts cut): (a) Aa in vitro assay
for specific locus mutaﬂnn {at the
hypoxan
phonphonbosyltransfarm locus) in
Chinese hamster ovary (CHO]) cells
{with and without metabolic activation);
(b) an in vitro assay for sister-chromatid
exchange (SCE) in CHO cells (with and
without metabolic activation); and (c) an
in vitro assay of the ability of the test
substances to induce unscheduled
deoxyribonucleic acid (DNA) synthesis
(UDS) in primary cultures of rat liver
cells. EPA notes that only two.of these
test procedures, the Ames Sa/morella/
Microsome Plate Test and the specific
locus mutation test in CHO cells, are
tests for gene mutation per se. The tests
for SCE in CHO cells and for UDS in
primary cultures of rat liver cells are
useful ay' indicators of genetic damage,
but they do not substitute for assays of
gene mutation per se. and they do not
address the ability of the test chemicals -
to induce chromosomal aberrations
{cytogenic effects). No cytogenicity lest
data are currently available for DETA.
DETA was recently tested in the
Ames Salmonaila/Microsome Plate Test

Ames Solmonello/Microsome Plate Test
was used with 8 typiimurium strains
TA-1535, TA-1537, TA-1538, TA-88. and
TA-100. DETA was also tested in this
system with the D4 strain of the yeast,
Saccharomyces cerevisice. DETA was

tested over concentrations ranging from -

0.01 to 10.0 ul per plate, both with and
without the addition of a liver
microsomal enzyme preparation
obtained froa. the livers of Aroclor-
pretreated rats. The highest dose lested
in this study, 10.0 ul per plate,
representing 9.5 mg of DETA, was
selected because it produced toxicity.
which was not clearly described. in S
cerevisige. Litton Bionetics (Raf. ¢)
reporied that DETA was negative in all
test systems, both with and without
metabalic activation, and conclud.d that
DETA was non-mutagenic under the
conditions of the testa. -

The essential agreement of the
negative results obtained by the lesting
of DETA in the Ames Salmonella/
Microsome Plate Test by the National
Toxicology Program (Ref. 26} and by
Litton Bionetics {Ref. 4) calls into
question the earlier repart by
Hedenstedt (Ref. 27) that DETA xmght
have demonstrated a direct mutagenic
effect in this test system. Hedenstedt
{Ref. 27) tested DETA in the Ames
Salmonella/Microsome Plate Test using
Saimonella typhimurium strains TA-
1535 and TA~100. both with and without
the addition of liver microsomal enzyme
preparations obtained from the livers of
rats pretreated with Clophen AS0. a
polychiorinated biphenyl mixture
similar to Aroclor. DETA demonstrated
a direct mutagenic effect in this test
system, which was not affected by the
presence or absence of the metabolic
activation system. However, the DETA
used for the tests was found to be
contaminated with unidentified
impurities, which the suthor believed
might be alkylating agents. The author
concluded that DETA, or some

unidentified alkylating impurities in the

by the Environmental lhhgenuu Test DETA sample tested, may posea
Development Program..a part of mutagenic and carcinogenic

National Toxicology-Program. and.tlu .~ Based on evidence from the studies
investigators concluded-that DETA gave- conducted by the National Toxicology
negativa test results in Saimonnella Program {Ref. 28) and by Litton

typhimurium straing TA-88, TA~100,
TA~1535, and TA-1537, with or without
metabolic activation by liver
microsomal enzyme preparations
obtained from Aroclor-pretreated rats or
bamstars. DETA was tested in a series

ing from 33.0 pg
10 10,000 ug per plate 26). These
results sssentially agree with those:
observed in a study perfmnsd by haon
Bionetics for the Dow Chemical

vanyMG).hwm

Bionetics (Ref, 4), the Agency concludes

e et e e e e

(strains TA-1535, TA-1537, TA-1538,
TA-98. and TA~100), as well as in the
yeast, Saccharomyces cerevisige {strain

- D4). under the conditions of the Ames /n

vitro assay. On the other hand. the
Agency must point out that it does not
regard these negative findings with
respect to DETA’s non-mutagenicity. to a
single bacterium and a single yeast as
representative of DETA's complete
mutagenic potential. In aorder to
adequadely assess the compiete
mutagenic potential of DETA, further
gene mutation and cytogenicity testing
will be required.

Since the time when the mutagenicity
studies performed on DETA for Union
Carbide Corporation (Ref 3) were |
discussed in the Technical Support .
Docemsnt for the proposed test rule on
DETA. the Agency has audited, during.
February 28 to March 2, 1982, the Bushy
Run Research Center in Expart,
Peansyivania, where these studies were
performed. Therefore, the Agency's
current conclusiona with regard to these
studies were reached following an.

‘examination of the actual raw daia for

these nu.d;u at the test facility,.. - ..
scientific discussions between selé

who performed the tests at the facility
.and EPA stafl, as well as EPA review .
and evaluation of the submitted study

reports.

Bushy Run Rasearch Center has
conducted iz vitro mutagenicity studies
of the ability of three samples of DETA
(DETA-high purity; DETA-commerciak
and DETA-liearts cut} to induce specific
locus mutations in Chinese
ovary (CHO) celis (Ref. 3). In the
presence or absence of a microsomal

* liver enzyme preparation from Aroclor

1254-pretreated male rats (S~ fraction),
the three samples.of DETA were tested
in this in vitro system at concentrations
ranging from 1.25x 10 ~2 perceant to

40 x 10" 2 percent. The investigators
concluded that none of the three
samples of DETA produced specific
locus mutations in CHO ceils under the
experimental conditions employed, witl
or without metabolic activation by $-9
faction. The Agency agrees with this. .
conclusion, and has, therefors,
determined that no further in vitro gene
mutation testing is required for DETA.

that the positive results observed in the  However, as discussed below, the
study by Hedenstedt (Ref. 27} were Agency is requiring in vivo gene
probably dite to the unidentified mutation testing of DETA in this final
impurities detected in the sample of Phase I test rule.
DETA used for testing,. Bushy Run Research Center has
Based on the data contained inthe -  conducted in vitro studies of the ability
Litton study (Ref 4), as well as the data  of three samples of DETA.(DETA-high
. presented in the NTP study (Ref. 28), the  purity; DETA-commercial: and DETA-
Agency cancludes that DETA bhas been . hearts.cut) to induce sister-chromatid
demonstrated to be nonmutagenic.in the.  exchanges [SCE] in Chinese hamater -
bacterium, Solmassllo fyphimutug . . ovary (CHO) colh.both the pressnc

A
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and absence of a microsomal liver
enzyme preparation (S-9 fraction)
obtained from the Mvers of Aroclor 1254-

treated rats (Ref. 3], In the absence of S- .

9 fraction, a statistically significant
increase in SCE was observed far both
DETA-high purity and DETA-
commercial at the highest dosage level
tested {20.0%10™* percent) and a
similarly statistically significant
increase was cbserved for DETA-hearts
cut at the second highest dosage level
tested (10.0X10°* percent) under the
same conditions. An elsvaiad incidence
of SCE was obsarved at a8 DETA-Learts
cut concantration of 20X 10™? percent,
but the increass was not. siatistically
significant. In the presence of S-8
fraction, a statistically significant .
increase of SCE was seen oniy for the.
DETA-hearts cut samgie at a dosage
level of 1.25 X 10~ percent.

Dow and Union Carbide contend that
these resuilts are not indicative of &
positive resporse beczuse they occr at
single dosage levels and no dowe- '
response reiationships can be
demonstrated. The Agency does not
agree with this contention. The OTS test

guideline for the in vitro SCE assay (Ref.

28) states: “There are several criteria for
determining a positive result. one of
which is a statistically significant dose-
related increase in the mumber of SCE's.
Another criterion may be based upon
detection of a reproducible and
statistically significant positive response
for at least one of the test substance
concentrations.” Since Slesinski e¢ a/.

. {Ref. 3) performed only one experiment
for each of three DETA samples in the
absence of the metabolic activation
system for SCE in CHO cells, as well as
one experiment for each sample in the
presence of the metabolic activation
system, nothing can be said regarding
the exact reproducibility of the four -
statistically significant positive results
which occurred at single dosage levels.
However, since statistically signi
increases of SCE were observedin
separate experiments with the three .
DETA samples in the absence of S-8

fraction at concentrations ranging from” g

10.0X 10™* percent to 20.0% 10~ * percent,
the Agency concludes that DETA
(constituting the major fraction of all
three samples tested) bas exhibited &
positive response in this in vitro system.
Therefore, no further in vitro testing of
DETA for SCE in mammalian cells is
necessary, but. as discussed below. the
Agency is requiring /n vivo gene-.
mutation testing of BETA in Drosaphila
melanaogaster, based, in part, on DETA's
positive response g the in viio test for
SCE in- CHO caiis. S

With respect to the studies by
Slesinski ef ol (Ref 3} on the ability of
three samples of DETA (DETA-high
purity;: DETA-commercial: and DETA-
hearts cut} to induce unscheduled DNA
synthesis (UDS] in primary cultures of

-rat hepatocytes, the range of doses

tested was inappropriately selected.
This dose range was selacted on the
basis of toxic effects elicited by DETA
in CHO cells in the course of studies of
the ability of DETA to elicit specific
locus mutations in these cells. The dose.
range selected for UDS testing should
have been selected on the basisof -
DETA's toxicity to the primary cultures
of rat hepatocytes used for the UDS
studies, not on the toxicity cbserved for
DETA in CHO cells. In addition, there is
no indication in the results presented for
the UDS studies that the highest dose of
DETA tested {10.0X107* percent) was, in
fact, toxic to the primary
hepatocytes used for this test, as is
recommended in both the OTS test
guideline (Ref. 28) and the Gene-Tox
Work Group report on this assay (Rel
29}). Nonetheless, statistically significant
increases in UDS were observ
with DETA-high purity and DETA-
hearts cut at concentrations of
0.01 X102 percent and 0.3 10" * percent
{based on DNA-bound radioactivity).
but neither sample of DETA elicited
statistically significantly elevated UDS
at a concentration of 0.1 X107 percent.
DETA-high purity induced an elevated
UDS at 0.1 10" % percent, but the
increase was not statistically significant.
No significant effects were observed for
DETA-commercial in this test system.
The Ageacy disagrees with Dow and
Union Carbide that, because the
statistically significant positive resposes
in the UDS assays of DETA could not
clearly be shown to be dose-related, the
responses observed were not truly
positive. The OTS test guideline for the
in vitro UDS test (Ref. 28] contains a
statement to the effect that a :
reproducible, statistically significant
response with respect to UDS for at
least one dosage ievel may be an .
indication of a positive response in this
test system. No attempt was made by
Slesinski e¢ a/. (Ref. 3} to verify the
reproducibility of the results of the UDS
studies. However, because two of the
three DETA samples {DETA-high purity
and DETA-hearis cut) each gave
statistically significant positive
responses with respect to UDS in
separate experiments at concentrations
of 0.01 X10™* percent and 0.3x107*
percent, the Agency belisves-that DETA
must be regarded as an in viiro inducer
of UDS in rat hepatocytes. The fact that

-DETA-commercial (which is less pure -

- ade

cultures of rat -

than either DETA-hearts cut or DETA-
high purity) failed to give a statistically-
significant elevation of UDS in this test
system may be related to inhibitory
effects of impurities present in this
sample of DETA. The conclusion that
DETA elicits UDS in primary cultures of
rat hepatocytes, together with the
conclusion that DETA induces SCE in
CHO cells cultured in vitro, indicate that
DETA should be tested for its ability to
induce i vive gene mutations in
Drosophila melanogaster. as disgussed
below. - _ .

in summary, the Agency cannot
ely assess the mutagenic
potential of DETA with the information
currently available. DETA has been
shown (Refs. 4and 28} to be- -
nonmutagenis to five strains of the .
bacterium, Sa/moneila typhimsrium.
and to the D4 strain of the yeast,
Saccharomyees cerevisige. under the
conditions of the Ames Saimoneila/
Microsome Plate Test. In additior,

studies exist {Ref. 3) which indicate that

DETA does net-induce specifie locus
mutations in Chinese hamster ovary
{CHO) ceils, but does induce‘sister- -

chromatid exchange {SCE) in CHOcells;

and does induce unscheduled DNA
synthesis {UDS) in primary cultures of
rat hepatocytes. On the other hand, the
Agency notes that no cytogenicity test™
data are currently available for DETA.

- The Agency believes thatthem__le
ibited in

responses which DETA has e

the SCE and UDS mutagenicity assays
indicate that this substance may pose an
unreasonable risk of both gene
mutations and chromosomal
aberrations, notwithstanding the
negative results exhibited by this
substance in /i1 vitrv gene mutation
assays in bacteria, yeast, and

mammalian ceils in culture. Therefore, -

the Agency is requiring both in vive
gene mutation and /n vitro and in viva
cytogenicity testing of DETA in the final
Phase [ test rule for this substance.

The Agency is requiring that DETA be
tested for in vivo gene mutation effects,
utilizing the.sex-linked recassive lethai
assay in Drosophila melanogaster. If the
results are negative for DETA in the test
in Drosophila, no further in vivo gene
mutation testing is required. If the
results are positive for DETA in the
Drosophila system, then the Agency is
requiring that DETA be tested in the
mouse specific locus assay. Guidelines
for all of these test procedures have .
been published by the Office of Toxic
Substances (Ref 28). EPA is also
requiring that DETA be tested for its-

- ability to induce both in vitro.and in -
" vivo chromosomal aberrations, using the

A
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test sequences outlined m Umt lV.B of
this final Phase | test rule.” - °

The general sequencesof ﬁered tests
usuaily empioyed by EPA in assessing
the mutagenic (both gene mutation and.
cytogenetic) potential of chemical
substances. portions of which are
required in this final Pirase I test rule for
DETA [see Unit IV.B.}, have been
previously described in proposed test
rules issued by the Agency for mesityl
oxide (48 FR 30699}, cresols (48 FR -
31812), and ethyltoluenes, i
trimethylbenzenes, and Cy arom8tic
hydrocarbon fraction (43 FR 23088}, and
are more completely deseribed in the
final Phase I test rule for C, aromatic
hydrocarbon fraction (50 FR 20662: May
17, 1985). Although these general test
sequences are usually employed, the
Agency ultimately specifies the required
mutagenicity test for each specific
chemical substance on a case-by-case
basis. With respect to gene mutation
testing, if a substance tests negatively in
the gene mutation assay in Sa/monella.
it is then tested in the specific locus
mutation assay. in mammalian cells in
culture. If the substance tests negatively
in the latter assay, then no further gene
mutation testing is required (in the
absence of other positive mutagenicity
test data). If the substance tests
positively in either the Sa/monella assay
or the specific locus mutation assay in
mammalian cells in culture, then it is
tested in the sex-linked recessive lethal
assay in Drosophila. i the substance
yields positive results in the Drosophila
assay, then it is tested in the mouse
specific locus assay. Negative results in
sither the Drosophiia assay or the
mouse specific locus assay indicate no
further requirements for gene mutahon
testing.

DETA tested negatively, both with
and without metabelic activation, in -
Ames assays using both Sa/monella
typhimurium and Saccharomyces
cerevisiae, and also tested negatively in

- a specific locus mutation assay in

Chinese hamster ovary cells in cuiture.
DETA would, therefore, normaslly not be
subject, in the absence of other positive

. mutagenicity test data, t0 & requirement

for further gene mutation testing.
However, as previously discussed, the
Agency has concluded that DETA
induces sister-chromatid exchanges

" (SCE) in Chinese hantster ovary.cells in

culture and induces unscheduled DNA
synthesis (UDS) in primary cultures of

" rat hepatocytes. The positive results

displayed by DETA in these latter two'

- assays indicate to the Agency that-
‘DETA should reenter the tiered test

sequence for gene mutation testing at
the second-tier level, the sex-linked

recessive lethal assay in Drosophiia,
and this requirement is contained in the
final Phase I test rule for DETA.

With respect to cytogenicity testing, if
a substance gives a negative response in
an in vitro cytogenetics assay, it is then
tested in an in vivo cytogenetics assay.
If the substance exhibits a negative .
response in the latter assay system, then
no further cytogenicity testing is

. required. If a substance exhibits a

positive response in either the i vitro or
in vivo cytogenetics assay, then the
substance is tested i the dominant
lethal assay. A positive response in the
dominant lethal assay indicates that the
substance should be tested in the -
heritable translocation assay. A ’
negative response in either of the latter
two assays indicates thst no further
cytogenicity testing is required for the
substance. Since no cytogenicity test
data are available for DETA. the final
Phase | test rule for this substance
requires that DETA be tested in
accordance with the tiered testing
sequences for both /r vitro and in vivo
cytogenetics. as described above. The
Agency's responses to comments on the
tiered testing sequences for gene )
mutation testing and for cytogenetics °
testing may be found in the final Phasel
test rule for the Cy aromatic
hydrocarbon fraction (50'FR 20862).

As described in detail in the final
Phase I test rule for the C, aromatic
hydrocarbon fraction (50 FR 20862), the
Agency feels that there is a consensus in
the scientific community on both the
need for, and the manner of, identifying
mammalian mutagens. and thatits *
proposed scheme for identifying these
agents ig in keeping with-those
recommended by experts in the field of

mouse specific locus test and the
heritable translocation test), EPA has
decided to utilize automatic triggers
between assays contained in lowerstier
tests, and a “presumptive automatic
trigger and opt-out” approach between
lower-tier tests and end-point tests in
this final Phase I-test ruje for DETA.
Under this approach, EPA is
promulgating & tiered testing scheme for
mutagenicity for DETA with automatic
triggers to additifonal mrutagenicity -
testing (including the two end-point *
tests). Before testing is initiated in one
or both of the end-point mutagenicity
tests, EPA will hoid a pubiic program -
review, {{ the resulits of the previous tier
tests are positive. Public participation i -
this program review will be either in the
form of written public comments or &

public meeting. Request for public

-comments or notification of a public

meeting will be published in the Federal
Register. If, after the review of public
comments, no change in the test .

""* program is deemed necessary by EPA,

testing will continue to the next test". -
without delay. EPA will provide- -

. notification to the test sponsor{

siihat -
the next tiertest-should be conducted: !f .

- the Agency believes additional testing ia

mammalian mutagenesis. Further, while: -

it is recognized that there is, as yet. no

for estimating human risk from- -
mutagenic agents, it is the Agency’'s -
view that appropriate methodologies do
exist and are usable. Therefore, the
Agency concludes that it is appropriate
at this time to obtain mutagenicity data
ot DETA with which to perform
‘estimates of mutagenic risk for this
substance for regulatory use, should
DETA prove tobe a mammnlian germ-
cell mutagen.

For reasons more fully described in-
the final Phase [ testrule forthe G -
aromatic hydrocarbon fraction (50 FR-
20682}, EPA believes that the use of
automatic triggers between the assays -
contained in the mutagenicity testing ~
scheme for DETA is appropriate;
however. in an effort to incorporate
scientific judgement pricr to the use of
the end-point mutagenicity tests (Lo, the -

- no longer warranted as & resuit of the -

earlier test results, public comment,
scientific judgment, and other . -
appropriate factors, EPA will issue a
proposed amendment to “opt-out” by - -
repealing the existing requirement and,
after consideration of public comments
on the proposed amendment, issue a -
final decision whether to rescind the
rule requirement. This approach offers
the advantage of allowing the
incorporation of scientific judgment
based on the weight of the evidence
after the initial testing tiers have been

- completed-and allowing change in test
generally accepted single methodology -

requirements to respond to specific

" chemical issues, while not significantly

delaying higher-tier tesung when it is
deemed necessary. - :
EPA'has decided not to use the public
rogram review approach between the

p
. lower-tier mutagenicity tests for the

DETA test rule. EPA beliéves the use'of -

‘automatic triggers between theses tiers is

suitable. It should be noted that this
does not exclude the public from -
requestirig modifications in the test
program. Provisions are available under

_section 21 of TSCA for the public to -

petition EPA at any time to amend a rule
under section 4. EPA's TestRule = -
Development and Exemption Procedure

" rule, published in the Fedéral Register of

October 10, 1984-(49 FR 39774}, includes-
procedures for-industry test ‘sponsors to
request modtifications to testgummus
(but not to test requirements).
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Since the time at which the proposed
test rule for DETA was published by the
Agency {47 FR 18386; April 29, 1982}, the
EPA has adopted an approach of *
requiring tiered testing sequences for
both gene mutation and cytogenetics.
testing which contain automatic triggers
for required chronic oncogenicity testing
when a chemical substance elicits
positive test results in certain of the
mutagenicity assays. The mutagenicity
testing actually required for a given

. chemical substance. as well as the .

selection of those mutagenicity assays
(if any) for which positive results will
trigger an automatic requirement for
chronic oncogenicity testing. is -
determined on a case-by-case basis.
Following careful evaluation, the
Agency has concluded that such triggers
for chronic oncogenicity testing are -
appropriate for DETA. Because the
proposed test rule for DETA contained
no requirement for oncogenicity testing.
either as an absolute requirement or as
a result-of positive test resalts in
specified required mutagenicity assays.

EPA is proposing elsewhere in this issae -

of the Federal Register under section
4{a) of TSCA. that manufsctwrersend

processors of DETA be requiredto = -

conduct chronic oncogenicity bioassays
of this chemical substance. if positive
test results are obtained for DETA in
any of the following mutagenigity assays
required for this chemical in the final
Phase | test rule for DETA: (1).The sex-
linked recessive lethal gene mutation
assay in Drosophila melanogoster. (2}
the in vitro cytogenetics assay, or (3) the
in vivo cytogenetics assay.

G. Role of Processors in the Tést.v'ng- of
DETA

Many commenis were received with _
respect to the responsibilities and
obligations of processors, both with
regard to the specific proposed test rule
for DETA and with regard to the TSCA
section 4 Test Rule and Exemption -
Procedures. in general. These comments
were considered and addressed in the
final rule on Test Rule Development and
Exemption Procediires, published in the,
Federal Register on October 10, 1984 (49

H. Requirement of Study Protocols
Rather Than General Study Plans

Another issue relating to the proposed
test rule for DETA., which was
commented upon by CMA and Allied
Corporation (Allied) is the Agency:s
intention to publish proposed study
pians submitted for DETA for public

comment and to incorporate the spacific

test protocols {appropriatety modifred as-

a result of public comments) into the
final Phase I test rule for DETA as
enforceable testing requirements. Any
modificati ‘these requirements
would require the Agency's approval
and. when appropriate, publication of
the proposed modifications-for public
comment. Comments from these firms
were considered and addressed in the
final rule on Test Rule Development and
Exemption Procedures, published in the
Federal Register on October 10. 1984 (49-
FR.39774).

L Coafidential Information Contained in
Study Protocols
Comments from Allied on the
proposed rule for DETA were received
by the Agency which raised that firm's
concern about the possible breach of the
- confidentiality of proprietary
information which might occur in Phase
1I of the test rule development process.
in general, through the negotiation and

publicatioa of detailed protocols far - .

fy

tasis-for DETA-or-for

substances which are the subjects of -
different TSCA section 4 test rules..

-Allied’s commente'we

Development and Exemption

Procedures, published in the Federal e

Register on October 10, 1984 (49 FR ;.

39774). ;:
IV. Final Test Rule for -
Diethylenetriamine -

A. Findings ;

The EPA finds that the manufacture,
processing, use, and disposal of DETAz
may present an unreasonable risk of ~
injury to human heiath due to potential

. mutagenic, oncogenie, and subchronic
effects of the substance for the reasons
presented in the proposed test rule for
DETA (47 FR 183886; April 29, 1882) and
more fully described in the support"
document prepared for that proposed ™
ruie. The finding of potential mutagenic
risk is based on the studies of Slesmski
et al. (Ref. 3}, which indicate that DEFA
induces sister-chromatid exchanges
(SCE) in CHO cells in culture and
induces unscheduled DNA synthesis
{UDS) in primary cultures of rat
hepatocytes. The finding of potential -
oncogenic risk is based on the
hypothesis that a N-nitrosamine .
derivative of DETA may be formed in

, environmental waters, soils, and

.- sewage. and may survive the treatment

of contaminated waters prior to their
use for drinking water, thus exposing the

-effects on the liver, |

re-considerwd Andr-

addressed in the final rule on Test-Rils. -~ manufacture, distribution in‘éovnmerce.

general population 40 a suspect
careinogen. ¥-Nitrosudietianolamine. a
known animal carcinogen (Refs. 8
through 10}, is formed under
environmental conditions in waters
. Chhiaining diethanolamine, a close
structural analogue of DETA {Ref. 7).
Chemical fate testing of DETA is
required to detexmina it o -
nitrosamine derivative of DETA can be
formed under enviro tal conditions.
The finding of potential.adverse health
effects as a result of subehronic or
chronic exposure to DETA is based. in
part. upon the studtesof Pefio (Ref. 2).
which indicate DETA-related adverse
ungs, and kidneys
(and. possibly, the splees and adrenals)
of rats chroaically expossd to DETA.
This finding is aiso based. in part. upon
the studies of Trubko and Teplyakova
{Ref. 30). which demeonstrate that
exposure of rabbila for 6 months to
DETA via the drinking water can result

in a significant decrease in prothrombin

activity and sigrificant increases in the

. -~ activities of sexem glutaminate-oxalate
other————garssminase and ghitaminale-pyruvate

transaminase. The Agency s .
. that there are insufficient - I
2 evperience apon which the effects-of the

processing, use, or disposal of DETA o
any combination of such activities.on
human health can reasonably be

determined or predicted. and that'testing

of DETA with respect to such effects is

-. necessary to develop such data: .- - .

B. Required Testing e

The EPA is requiri_u.g-ﬁat DETA be

- tested for oral subchronic (80-day)

. toxicity in ai least one mammalian
species. In accordance with the OTS
Heaith Effects Test Guidelines,

- published by the National Technical
Information Service (NTIS PB 82—
232984), with respect to oral subchronic
toxicity studies, testing of DETA in at
least one mammalian species will be
considered sufficient, as opposed to the
requirement for testing in at least two
mammaiian species, as presented in the-
proposed test rule for DETA.

The Agency is requiring that a dermal
absorption study be conducted with
DETA in the same mammalian species
selected for oral subchronic (90-day)
testing. ..

The-EPA is requiring that DETA be
tested for mutagenic effects, both with
gene mutation and cytogenetics testing,
and is requiring the following sequence
for this testing: .

BILLING CODE 6580-50-4
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' Testing of !ETA for Inducing In Vivo Gene Mutatiofs

L Sex-lmked _
recessive ]
lethal '———*[\bgative ——le \o further
assay in -~ _ , . testing

Drosophila

Positive - .

Mouse -
specific-
locus assay

In vitro ' " No further
Tyt~ = Nagat:ive =3 In vivo cyto- —»Negatwe . testirq
genetics: : genetics o A

assay assay

N

Posgitive Positive

; ‘ , Dominant o
lethu . * N@atlve ——.
assay

Positive
1 _
Heritable

translocation
assay
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The Office of Toxic Substances has
previously issued guidelines for all of
the test methods menhoned above (Ref.

. 28).

The Agency is aho requiring chexmcal
fate testing of DETA in environmental
samples of soil, lake water; and sewage.
under aerobic conditions, foilowing the
general methodelogy utilized by Yardy
and Alexander (Refs. 7 and 15} and Tate
and Alexander (Ref. 18). The final - -
requirement for chemical fate tésting of
DETA has changed from that appearing
in the proposed test rule for DETA in
that no ansevebic chemical fm teating
is now required. - -

C. Test Subst i

EPA is requiring that a relatively pure
grade of DETA be used as ths test
substance. A purity of at least 98
percent is specified in this rule. DETA of
this purity (DETA-High Purity) is
commercially available..

D. Persons Required to Test

Section 4(b)(3)(B) specifies that the
activities for which the Administrator
makes section 4(a) findings
(manufacture, processing, distribution,
use and/or disposal} determine who
bears the responsibility for testing.
Manufacturers are required to test if the
findings are based on manufacturing,
distribution, use, or disposal.
“Manufacture” is defined in section 3(7)
of TSCA to include “import.” Processors-
are required to test if the findings are
based on processing. distribution, use, or
disposal. :

Because industrial workers,
consumers, and the general population
may be exposed to DETA during
manufacture, processing, use and
disposal, EPA is requiring that persons
who manufacture or process or who
intend to manufacture or process this
chemical from the effective date of this
test rule to the end of the reimbursement
period be subject to the rule. The end of
the reimbursement period.will be 8
years afterthe desdline for submitting
the last final repart under the Phase I
test rule. As discussed in the Agency’s
test rule development and exemption
procedures (40 CFR Part 780), EPA -~
expects that manufacturers will conduct
testing and that processors will
ordinarily be exempted from testing.

Because TSCA contains provisions to
avoid duplicative testing, not every
person subject to this rule must
individually conduct testing. Section
4(b)(3)(A) of TSCA provides that EPA
may permit two or more manufacturers
or processors who are subject to the rule
to designate ons such personora
qualified third person to conduct the
tests and submit data on their behalf. .

Section 4(c) provides-that any person
required to test may apply to EPA for an
exemption from that requirement. EPA’s
final regulations for the issuance of
exemptions from testing requirements
are in 40 CFR Part 780. In accordance
with these regulations, any
manufacturer or processor subject to a
Phase [ test mie may submit an
application to EPA for an exemption-

: from submitting study plans and from «

cnnducﬁnglnyortﬂofﬂumu
required under such a rule. If
manufacturers perform all the required
testing, processors will be granted

- exemptions sutomatically wiﬂmuh-

having to file applications.
Manufacturers and processors who are-
subject to the tcsting requirements of .
this rule must comply with the test rule
development and exemption procedures
in 40 CFR Part 790,

EPA is not reqmnngﬁuubmamof
equivalence data as a condition for
exemption from the required testing. As
noted above, EPA is interested in
evaluating the effects attributabie to
DETA itself, and has specified a .
relatively pure grade substance for
E. Test Rule Development

Development of this test rule for
DETA will be a two-phase process. In
Phase L, this test rule is being
promuigated for DETA specifying
certain health effects and environmental
fate characteristics for which test data
are to be developed. In Phase I,
following promulgation of the Phase I
test rule, those persons subject to the
rule will be required to develop study
plans for the development of data
pertaining to the effects and
characteristics specified in the Phase I
rule. Within 30 days from the effective
date of the final Phase I test rule,
manufacturers must submit to EPA a
letter stating their intention to sponsor
testing or an application for exemption.
Test sponsors must submit their study

- plans to EPA within 80 days from the -

effective date of the Phase I test rule.

. After an opportunity for public

comment. EPA will promulgate a rule
adopting the study plans, as pmpooed or
modified, as the test standards and
schedules for DETA for the tests
required by the Phase [ rule. Testing will
also be subject to EPA's generic TSCA
GLP standards. Persons who submit the
study plans will be obligated to perform-
the tests in accordance with the test
standards and schedules developed.
Modifications to the adopted study
plags can be made anly with EPA
approval. :
Processors will not be required to
submit letters of intant, exemption

applications, and study plans, and to
conduct testing, unless manufacturers
fail to sponsor the required tests. The
basis for this decision is that -
manufacturers are expected to indirectly
pass the costs of testing on to processors
through any price increase of DETA.

F. Reporting Requirements ]
EPA is requiring that all data

- developed under this rule be reported i in

accordance with the TSCA Good-
Laboratory Practice (GLPj standards

- which were published in 40 CFR.Part

782 These ﬁnanthndardl apply to
this rule. - ]
. EPA is required by TSCA section

4(b)(1)(C) to specify the time period
* during whi

ch persons subject t0 & test
rule must submit test data. These
deadlines wiil be established in the
second phase of this rulemaking'in
which study plans are approved. The
procedures for the second phase

. nﬂemakingmdumbedmdomhﬂ

TSCA section 12(b) requwu that
persons who export or intend to export

_ to a foreign country a chemical:

substance or mixture for whichtha -
submission of data is required undaer.

- section 4, such as DEl'A..noﬁfy EPAof

such exportation or intent to export.
While the results of required testing may
not be available for some time, a notice
to the foreign government about the
export of DETA serves to alert them to
the Agency’s concern about the
substance. It gives these governments
the opportunity to request such data that
the Agency may currently possess on
the substance, plus whatever data may
become availabie as a result of testing
activities. Thus, upon the effective date
of this rule, persons who export or
intend to export DETA must submit\, .
notices to the Agency pursuant to TSCA
section 12(b)(1). For additional o
information. see 49 FR 45581 (November
19, 1964).

TSCA section 14(b) governs Agency
disclosure of ail test data submitted
pursuant to section 4 of TSCA. Upon
receipt of data required by this rule, the
Agency will publish a notice of receipt
in the Federal Register as required by
section 4(d). Test data received pursuant
to this rule will be made available for
public inspection by any person., excapt
in those cases where the Agency
determines that confidential treatment
must be accorded punuam to section
14(b) of TSCA. .

G. Enforcement Provisions

The Agency considers. failure to
comply with any aspect of a section 4
rule to be a-violation of section 15 of

A
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"'SCA. Section 15(1) oi'l'SCA makes it
" unlawful for any persen to fa
_to comply with any rule ot order issued
*“under section 4. Section 15[3] of TSCA

_makes it unlawful for any person to fail

. or refuse fo: (1] Establisk or maintain

L . secords, (2} submit reports. aStices, or

P e

“'other information, or (3} pemm access to
of copying of recoeds E%_ed

Act or sny regulation under

" TSCA.

Additionally, TSCA section 15(4)

. mekes it unlawful for any person to fail

exrefusc.fopuﬂt entry or inspestion as

““required by section 11. Sectios 11

applies to any "establishment. facifity,
ov other premises in which chemical
substances or mixtures are

" manufactured, processed. stored, or held

=+ " hefore or after their distribution in

Sova R

comamierce. . . .~ The cy considers
ltestinsfu:ﬂitytobca place where the
chemical is held or stored and,
therefore, subject to inspection

- Laboretory audi‘ts{mpecﬁons will be
“conducted periodically in accordance
with the yrocedures outlined in TSCA

secticn 11 by designated representatives
of the EPA jor the purpose of
determining compliance with the finel
rule for DETA. These inspections may
be conducled for purposes whick
include verificution that testing has -
begur, Hhat schedules are being met,
that reports accurately reflect the

- underlying raw data and interpretatione

~-  and evalastions thereof, and that the -

studies are being conducted according
- to the TSCA GLP standards ang the test
standards established in the second

" phase of this rulemaking.

EPA's authority to inspect & testing
faciltty also derives from section 4(b)(1]
of TSCA. which directs EPA to
promulgats standards for the
.. development of test data. These

" ‘standards aré defined in udianatlzm

of TSCA to include those
necessary to ssause that data developed
under testing rules are reliable and

- adequate, and such other requirements

4

as are necessary (o provide sach
assurance. Tha Agsocy maintains that
labgratory inspections are pecessary o .
provide this assurance.

Violaters of TSCA are subject to
criminal and civil iability. Persons who
submit matenany ‘misieading or false
information ie connectior with the
requirement of axry provision of this rule
may be subject to penaities calculated
-3 if they had mever submitted their
~data. Under the penaity provisies of
section 18 of TSCA. any person who
viclates section 15 conid be sebject 1o &
civil penalty of up to $25.000 per day for
each violation. Intenfional violations
could lead to the imposition of criminal

il o refuse .

- conducted a study to assess the »

P —

penalties of up to $25.000 for sach day of
viclation and imprisonment for up to -
one year. Other remedies are available

: toEPAundetuc:mm?mdl?oiTSCA.

such as s an iojunction to restrain

violations ol TSCA section 4. o

individuals as well as corporations
could be subject io enfarcemeni acticas.

Secnons 15 and 38 0f TSCA apply te . .

“any person” who viclates varioss ..

girovxma ‘of TSCA. EPA ngdl alits
scretion. md against ividesls

as well as companies themseives. In.
particular, this includes individuals wiid
report false information or who cxuse i
to be reporiad. In addition, the
submission of filse. fictitious. or
fravdunient statements is & vicietion
under 18 U.5.C. 1000 .
V. w  Anslysis of Rule

‘l‘e assess the potenw ecoRowmic
impact of this final Phase [ tzat rele.
EPA has prepared an econosdic.
evaluation that examines the costs d
the required testing and amafyzes four

market characteristics of the cheswical: A

{1) Demand sensittvity, £2) cost ...
charactevigtics, (3}indeatry strosmne,

and (4) market expectations. s

Based on a total teating cost of

$220.400 to $487,200 and an annualized -

cost of $57.116 to $128.243, the econouric
eveluation of DETA indicetes that the
potential for adverse economic effects
due to theaﬁmatcd testing costx:is !om
Tkis conclusion is based on the -~ -
followiig observations: (1} The demand
for DETA is relatively inelsstic due to -
limited potentfal for substitution in end
uses; (2} the markst expectations far
DETA are generaliy favorable: and (3]
the relative magnitude of the test cost is
mingr, i.8., an estimated 0.49 cent per

. pound in the upper bound This

represents (.31 percent of the sales price
of DETA. The economic nnnlysu
presenting these conclusions is mcluded
in the pubiic record for this rulemaking.

VL Availaiity of Tes Faciktes amed

/" Section 4(bJ(1] of TSCA requires EPA
to consider “the reasonabiy forsseeabic
availability of the facilitiesand . .-.-
personne! needed fo perform the testing
required under the rule.” Therefore, EPA.

availahility of test facilities and
persoanel to handle the additional
demand for tasting services created by
section 4 test rules and test programs
negotiated with industry in place of
rulemaking. Copies of the study,
“Chemical Testing Industzy: Profile of
Toxicological Testing,” October, 1881,
can be obtained through the NTIS under -
publication aumber PB 82-140773. -

On the basis of this study, the Agency
. believes that therz will be available west
facilities and persomnel W pesforms the
testing required in this test rule.

VIL Rulemaking Record

EPA has established a public record
for this rulemaking {docket aumbes
OPTHM} which is available for
_inspectina in the OPTS Reading Room,

,Rm. E~107, 491, M Street SW,,

" Weshington. D.C.. from & a.b- W 4 p.m.,

~}onday through Friday, except legal
Siolidays. This record incEIGaS bessc
‘informetion

tice Agency considered in

- developing this proposal, and

‘pderal Register notices.

ropriate F

.. app
ZThe Agency will supplement the record
U with qd@mal

miormation ss il is
received. The record now inciades the
foﬁowmg: :

A Suppormg Documeniction
(1) Federal Regs- notices pestaining
[ S

“ty this rule, co;

() Notice of Hinal rule on DETA.

* o) Notice of proposed ruje ow BETA
(47 FR 18308,

{c) Notice co :
desigretion to d!c Pria'lty un
‘(46 FR 23158,

(d) Notice of final rule oz EPA’s TSCA
Good Laboratory Practics Standards (48
FR 53922).

(e} Notice ofﬁndmknn test rufe

Lﬂ Notice efﬁml rufe concemning data

" reimbursement (48 FR 21785].

(2) Support documents, amﬁns of

{a) Diethylenstriamine sapport
document.

{b) Economis. impact acalysis of final
test rule for DETA. -

(3) Cammunications. consisting of:

(a) Written public comwnenis.

(b} Smmuns of tedephone

contraciors’ reports.
absorption: stedy of DETA.

 Occupationsl H } Sarvey
’ Wubmgton. pCc: U&de

Education ard Welfare. 1981

(2) Fujino, M. “Experimental Studies on th
Chronic Toxieity of Diethylenetriumire in
Rats." Gradoete thesis. University of Kyusiu
Schoot of Maedicine. Departraent of Hygiene.
1978 {Tranishstext by Scieotific Transiatisn.

- Service for Dowr Chassiest

Company .-
(5) Slasixsii, RS Gaust, AW, Gaxie, -
'PJ.. and Hengler W.C. “Disthyiansttiamme ;

AL




T 3SR 85 1973,

" Nitrosodiethanolamine in Rats at Five -
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vitro Mulagenesis Studies: 3-Test Battery.”
Project reports 43-60. 43-113, acd 43-120.
Bushy Run Research Canter. 1980. (Submmed
to Union Carbide Corporetion).

(4) Litton Bionetics, Inc. "Mutagenicity.
Evaluation of B-314 (DETA) in the Ames
Salmonella/Microsome.Plats Test. Final
Report.” 1978. (Submimd to Dow Chemical
Company).

{5) Ayanabs. A. and Alexander. M.
“Transformations of Methylamines and

_ Formation of a Hazardous Producl.

Dime!hylnmoumme [ and
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VL O&.unhhry Requirements
A Execuﬂve Order 12291

Under Exscutive Order12291, EPA
must judge whether a regulation is -
“major” and therefore subject to the
requirement of a Regulatory Impact
Analysis. The regulation for this :

chemical-substance is not major bocanu

- it does not meet any of the criteris st
“'forth in section 1(b} of the Ordew. First,

“the actual annual cost of the testing

-t e v m e —— e

- thet.manufactures
- percent of the estimated annual
. domestic production of DETA. Although

prescribed for DETA is less than

$126.243 over the testing and
reimbursement period. Second. because
the cost of the required testing will be
distributed over.2 large production
volume. the rule will have only very
minor-¢éifects {less than 0.31 percent a -
year) on producers’ ¢osts or users’ prices
for this chemical. Finally. taking into
account the nature of the market for this
substance, the level-of costs invoived,
and the expected nature of the
mechanisme f{or sharing the costs of the
required testing, EPA concludes that
there will be no significant adverse
economic effects of my type as a result .

. of this rule.

This.regulstion was submitted to the
Office of Management and Budget
(OMB] for review as required by
Executive Order 12291. Any comments
from OMB to EPA. and any EPA
response to these comments, are
i:dcitxded in the pubhc record for thu

"

B. Reguiatory FlexlbthtyAc!

Under the Regulatory Flexibility Act
{15 U.S.C. 801, Pub. L. 96-354, September
19, 1980), EPA is certifying that this test
rule, if promulgated, will not have a.

" significant impact on a substantial

number of small businesses for the
following ressons: :

1.-Based on the'Economic Impact -
Analysis prepared for this ruls, there is
only.one small manufacturer of DETA
less than 0.003

no figurea are available to indicate

. whether or. not there are small

businesses which import DETA, the
total amount of DETA importad is
estimated to represant less than 1
percent of the estimated domestic
production of DETA. Thus, the
estimated number of small - :
manufacturere (including importers)
affacted by this rule will be quite small.

2. Small manufacturers and small
processors are not expected to perform
testing themselves, or to participate in
the organization of the testing effort.

3. Smail manufacturers and small
processors will experience only minor
costs, if any, in securing exemption from

_testing requirements.

4. Small menufscturers and mll :
processors ere unlikely to be affected by

: mmbunamem Fequirements.
‘ C. Paperwork Reduction Act

. The information. collection
requu-emenu contained in this rule have
been approved by the Office of

Marnagemént and Budget (OMB) under
Paperwork:

A

- the prdvumm of the
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Reduction Act of 3980 48 U.S.C. 3501 o
seg. snd have bess scaigned OMB
conirel pumber 2000-TEE

List of Subjeciz in 40 CPR Part 790
Testing. protection.

Envirasmenial
- Hazardous mawrial. Chemicals..

Dasad: May 165 1985,
J.A. Menss,
Asriotom Administrutar for Pesticides ana'
Toxic Sebstamces.

PART 799~{AMENDED]

Thersfore, 40 CFR Part 79% is gmanded
as followsr

1. The suthrosity citation for Purt 798
continues to read as follows:

Authority: 15 U.S.C. 2803, 2812, 2628,

2 By sddisng § 7292505 W resd as
folloves:

§ 790.1878

Disthylonetriaming (DETA)

{a) Identification of chemical test
substance. (1) Dixikylenstriamine (|
No. 171~40-0, alsc known as DETA}
shall be tested in accordanee with, this

part

(27 Dethrylenetrismine of at least 50
percent purity shell be used as the test
substancey in aft tests.

(b) Persons required to soim study
plans, ¢=ondu‘::ta tests and submit dotz.

shall submit letters of intent to test, .
exemption applications, and study plene
and shall conduct tests and submit dats
as speciffed in this section. Subpart A of
this part and Part 752 of tids chapter
(Test Rufe Development and Exenption
Procedures).

Apmnd the Office of ad
(c)Healtheﬁ’ean:—n) -
Mutagenric effects—Gene mxetaiion—y .
Beqmnd CA)AM
recessive i Deosophils
gé!rwuhwﬁ
A
(B) A sumos spacific locus essay ehell
hwndwmmlhnu- .
linked recassive lathal test in
Drosophila melasogaster conducied
punumtopanmph (cllmld i

preparing study placs. the OTS Haalth
Effects Test Guidelines for gene

mutation assaye published by the
National Technical Lufarmation Service

Development (OECD} Haalth Effects

Test Guidelines for it ioxicology,
as adopted by the #on
May 12, 1981, and the Pesticide
Assessment Gaidelines. publisked by
NTTS (PB 83-153¢18].

(2) Mutagenic eﬁ'ccts-a:mmmd
aberrations—{i) Required testmg tAl
An in vitro eytoganatics west shsll be
conducted with DEXA.

(B) An i vivo cytogenetics test shall

be conducted with DETA. ff the in vitro

cytogenetics test conducted e
paragraph (cH{2XI{(A} of M%
produces a negative res
(C) A deminant lethal assay shall be
conducted with DETA. if either the iz
vitre cytogenatics iest conducted
pursuamt to paragrapk fc)(m]w of this

(D) A heritable transiocation sssay
shall be conducted with DETA, ifthn
dominant lethal assay conducted
pursuant to paragraph (c}ZFEC) of this
sect:ion or the in vivo cytogenegs test
conducted te pnmn
(N o & secen
positive regnit.

(ii) Study plans. Por gaidsnce In

preparing stady plans, the OTS Health
chsomosamal

Effects Test GuideBines for
effects. published by NTIS (FB 82~
232984}, should be conssited. Additional
guidance may be obtained from the

OECD Heaith Effects Test Gu&n!l
for genetie toxicology. as adopted
OECD Council e My 12, 1953, an -!he
Pesticide Assessment Gaidelines,
published by NTIS (PB 83-153916}.

(3) Subchronrc effects—{i}
testing A ninety-day oral subchronic
toxicity test aball be conducted with
DETA in at least oo macunslian

species.
{ii) Sadypkml. Fer
prepuing %M&
Effects Test G-dehn

subchronic testing, pubhstnd by RTIS-
(PB 82-232981}, shozld be consuited.
Additiohat gridance may be obmmd
from the CECT Haalth Effects

Guidelines for cend
umw&cm&:#
May 12, 1981, and the Pesticide

N’ﬁ;“m’ Guidelines, &b’
(PB 83-153916}.
i (O}Mala

‘ bmrpubn—-m :
testing. A dermal absorption test shall

be conducted with DETA in the omme
mammalian species ysad for the oral
subchronic (90-day} test conducted
vm;mnhmnnxﬂdﬁh
section.

(ii) Stedy plans. Fer

for metabolism .tudies.v as adopted by

the OECD Councii on May 12, 1082, end
the Pesticide Assesament Guidelines,
published by NTIS (PB 83-153816}.
Additionally, the following references.
should be congulted:

(A) Fzidiman, R.L. and Maibach. HL
“Absurption of Some O'rgnmc Compounds
through the Skig in Man." |. Invest. Dermatel
54:399-404. 1970. _ :
(B) Feldman, RJ.. and Raihach. HI.
“Percutaneous Penstration of Starcids in.
Man." | [nves2 Dermasol 52:08-04. 1960.

(d} Chesmrica! fote testing—4i)
Required festing. Testing to assess A-
nitrosamine formatien. resulting from
aerobic binlogical and/or chemical
transformation. shall be conducied with
DETA using environmental sswsples of
lake weter, sewage. and

(ii) Stwdy plams. For fn
prepering study plans.
references should be consulied:

(A} Yerdy., .. 2 Alexandsr, R
“Formation af A-Nivosokiethenclamire frone
iethemolamrime iy Lake Waler and Sewepe™
]. Eaviron. Qual 10:238-Z73. 1930

(B} Yordy. k. stk Alexunder. M. "MBarubial
Metaboitam of HMMMmh

(C) Tata, RL.. H1. end Alexander. BE. °
“Stability of Nfrosemines in Ssoples of Lake
Water, mmm J- Nat. Cancer inat.
54:327-3%8. H7E

(D) Popx KCH. *Studies en the
Bi of Polyamines.” Tenvide .
Det. 14:310~311. 1977. (Transisted for EPA by
Literature Research Com;

tor EPA by Scitran).

{F) Chong, S.V. and Harvingtor. G.W.
“Determination of Dimethryinitosemine zod
Nitrosoproline by Differential Pulse

'Polnmphy Anal. Chem. 471571868,

(GI Fen. T.Y. Krull. LS. Ross. 0., Wotl.

Sdeaﬁﬁcmwﬂo.mbmhm

"Andyﬁdmﬁodch
Nitrosamines.” ln: N-Nitsoso
Scanlan. RA., and Tanaesboum.

ACS Symposium Series 174. Washingtea.
D.C.: American Chamical Society. 1981

(e) Availability of test gpidelines.
OTS Health Effects Test Guidelines
cited in this nal rule are available from
the: National Technical Information

Service, 5285 Port Roval Reeds. -
Springfield, VA 22181 (78840048583
{FR Doc. 85-12002 Pind 5-2-85% &b am}
PLLING CODE 0906-20-1




