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ACTION: Section © Report to the
Occupatiional Safety and Health
Administration (OSHA).

SUMMARY: This natice describes EPA's
intended action with reapect ta the
manufacture ang vse of 2-
methoxyethanol, 2-ethéxyethenal and
their acetates {2-ME. 2-EE, 2-MEA, 2-
EEA, respectively). These four
chemicals are pari of a class of
chemicals known as glycol ethers. Their
respective Chemical Abstract Service
Registry Numbers are 109-85-4, 101-80-
5. 110-49-6, and 111-15-9. EPA has
reasonable basis to conclude that the
rigk of infury to worker health from
exposure to these glycol ether during
their manufacture and during processing
and use is unreasonable and this risk
may be prevented or reduced to a
sulficient extent by action taken by
OSHA under the Occupational Safety
and Health Act (OSHAct). Accordingly.
EPA is using this Faderal Register notice
us a reporl to OSHA under gection Bfa}
of the Toxic Substances Control Act
(TSCA). 15 L1.S.C, 2608{a). and OSHA -
consegquently is required to respond tg
EPA within 180 days of the publication
of this notice in the Federa! Register.

FOR FURTHER INFORMATION CONTACT:
Edward A. Klein, Director, TSCA
Assistance Office (T8-799}, Office of
.Toxic Substances, Environmental
Protection Agency, Rm. E-543, 401 M St,
SW, Washington, DC 20460, Toll free:
(800-424-5065), In Washington, DC:
(554-1404), Outside USA: Operator-
(202-554-1404).

SUPPLEMENTARY INFORMATION:
1. Background

2-Methoxyethanol, 2-methoxyethanol
acetale, 2-ethoxyethansl, end 2-
ethoxyethanol acetate [2-ME, 2-MEA 2-
EE, 2-EEA, respestively) are chemicals
preduced el a rele of approximately 320
million pounds per year. They are uged
a8 solvents to produce such industrial
nrodects as paints and coatings,
cleaners, inks end adhesives. Other
industrial uses are as jet fuet additives,
chemical intermediates, in printed
circuit board and semicoaducior
manufacture, and pharmaceuticat
synthesis. They are also used in paints,
coatings, cleaners, inks, lacquer
thinners, and photographic developers.
Half of the annual preduction of 2-ME ig

208,000 workers ta either 2EE or 2-EEA
at lovels that EPA believes prosent an
unreascnable risk from la
developmaental or effocts. -
in an Advance Nptice of Proposad
Rulemaking (ANFR) publishad in the
Federal Register of Jacuary 24, 1984 (48
FR.2821), EPA determined, based on -
animal studies, that adverse .
reproductive and developmental effects
are agsociated with these glycal ethers
at concentrations ta which humans may
be exposed. EPA &lsg announced [ts
intent to start a regulatory investigation
unde: the authority 0 TSCA to reduce
exposure to these glycol ethers. In order

“to aastst EPA in its regulatory

investigation, the Agency sought
comments and avalilable data on {1} tha
extent and nature of exposure; {2)
substitutes for these glycol ethers; {3)
the econcnaic impact of altemnative
means of regulating these glycol sthers;
(4) ways to control exposure; and {5) the
toxicity of these glycol ethers.

‘Twanty organizations responded to
the ANPR. Most manufacturers and
usérs of these glycol ethers feilt that
regulation is unnecessary and that a ban
would be harmiul {circuil board '
manufacturers said that a ban would be
disastrous}, and that at any rate,
because exposure is primarily 1o

. workers the problem {8 OSHA's. The

manufacturers of potential substitutes
see no technical impediment {o vsing
their solvenls in place of the subject
glycol ethers except for some elec'ronic
applications, The Environmenlét
Defense Fund {EDF), the only non-
industrial respondent, felt thet the gly col
ethers should elther be restricted or
banned.

Algo on Januery 24, 1984, EPA sent i%s
"Preregulatory Assessment of 2-
Methoxyethanol, 2-Ethoxyethanol and
Their Acetates” Lo scientisis in business,
academia, labor tnions, and public .
interest groups asking for their
comments on the Agenty’'s preliminary
assessment of glycol ethers’ risk.

Many comments on the analysis of the
deta were received, The reviewers
found the assesament generally credible,
although there was considerable
comment on thz Agency's use of
quantitative methods, The Agency has
revised its agsessment to reflect the
commenls raceived,

Following the issuance of the ANPR,
the Agency continued its reyulatory

forms of exposure controls in the .
workplace.

As a result of the information
submittted in response to the ANPR and
other information developed by EPA, the
Agency has determined that a
workplace standard of the same type as
the current DSHA, standard [permissible
exposure limits, passibly combined with
englneering controls, work practices end
personsl protective equipment] can
reduce risk to a sufficient extent for

' workplace settings where these glycol

ethera are either used, manufactured,
formulated or processed. OSHA hes

. authority to promulgate and enforce this

type of standard: therefore, EPA,
pursuant 1o aection 9{a) of TSCA. ia
submitting to OSHA a repart on the
rigks of occupational uses of these

glycol ethers,
EPA’s investigation of rigks to
- gonsumers has led the Agency to

conclude the current information will

not sepport an unreasonabie rigk finding -
for consumer use. EPA will continue to
consult with the Consumer Product
Safety Commission pursugnt to section
9(d) of TSCA to resalve cutstanding
issues, particularly the presence of these
glycol ethers in cansumer products.

il. Authority
TSCA pravides EPA with broad

-authority to assess and regulate

chemicel substances in the environment,
in the workplace, and in commercial
products. Under section 6(a) of TSCA,
EPA is authorized to impose regulatory
controls if the Agency finds that there is
a reasonable besis to conclude that the
manufacture, processing, distribution in
commerce, use, or disposal of a
chemical substance presents or will
present an unreasonable risk of injurv ta
human health or the environment.

To determine whether a rigk 15
unreasenable, EPA balances thz
probability that harm will oceur from
the chemical substence under
consideration against the social and
econamic costs of placing restrictions on
the chemlcal. Specifically, as stated in
section 6[¢) of TSCA, this conclusion
incorporates considetation of:

1. The effects of the chemical
substance on health or the environment.

2. The mognitude of human or
environmental exaosure lo the chemical
substance.
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3, The benefits of the chemical
substance for various uses.

4. The availability of substitutes for
such uses,

5. The reasonably ascerlainable
eccnomic cansequences of regulation,
after consideration of the effect on the
national ecanomy, smal} business,
technologicsl innovation, the
environment, and public health,

- The Agency realizes that no single
mathematical formula can be used to
evaluate unreasanable risk, since the
amaount 2nd patare of the information
will differ in each case. Instead, EPA
applies a case-by-case approach,
weighing quantitative informaticn with
qualilative faciors, and applying
generlly acceplad principles of
responsible public health administration
and prudent public policy.

If the EPA Administrator makes an
unreasanable risk finding. one or more
of several reguialory measures may be
gpplied to the extent necessary to
protecl adequately against the risk.
Those measures include: prakibiting or
limiting the mancfacture, processing or
digtribution (n commerce; labeling;
recorckeeping and testing; prohibiting or
otherwise regulating any manner or
metkod of commercial use or disposal;
requiring the revision of qualily control
procedures; and a requirement that
chemical manufacturers notify the
public of unreascnable risk associnted
with a chemical. The EPA Administratar
is required by TSCA to apply the leas!
burdensome requirement{s) to protact
adequately against such risk.

Under section 9(a){1) of TSCA, the
Administretor is required to submit a
repart to another Federal agency when

two delenninaticns are made, The first

determination is thet the Administrator
has n reasonable basis to conclude that
a chemicnl substanca or mixture
presenis or will present an unreasonable
risk of injury to health or the
environment. The sezond determination
is that the unreasanable risk may be
prevented or reduced to a sufficient
extent by action taken by ancther
Federal egency under & Pederal law not
administered by EPA. Section 9(a)(1)
provides that where the Administrator
makes lhese two determinations, EPA
mus! provide an opportunity 1o the other
Federal agency to agsess the risk
described in the report, to interpret its

* own stetutory authorities, and to initiate
an action under the Federal laws that it .
adminigiers,

Accordingly, section 8{a)(1) requires a
report requesting the other agency (1) to
determine if the risk may be prevented
or reduced to g suflicient extent by
action taken under its authority, and {2)
if s0. to issue an order declaring whether

or not the activiites described in the
report present the risk described inghe
report.

Under section 8(a){2), EPA is
prohibited from teking any action under
section 6 or 7 with respect to the risk
reported to another Federal agency
pending a response to the report from
the other Federal agency, There would
be no similar restriction on EPA for any
risks associaled with a chemical
substance or mixture that i3 not within
tha section 8(a)(1} determinations and
therefore not part of the report
submitted by EPA to the olher Federsl
agency.

The second agency may take cne of
three possible aclions set out below,
The Administrator may not take any
aclion under saction 6 ar 7 with respect
ta such rigk il the other agency either

4, Issues an "order” within the EPA
deadline, slating that the activities EPA
describad do no! present the
“unreascnable risk" EPA has attributed
to them; or

b. “Initiates™ within 90 days of its
response to EPA action {o “protect
against” the risk identified by EPA.

€. Takes no aclion within 90 days of
its response to EPA to “pratact against™
the risk identified by EPA.

On the other hand, EPA may take
further action if the ether agency either:
a. Determines that its law daes nat
authorize action 1o prevent or reduce the
unreasonab!e risk to a sufficient extent;

or

. b. Explicitly defers to EPA despite the
existence of adequate authority on it
part {unless i1s own statutery authority
precludes such action), presumably on
the ground that action by EPA is
prejerable on practical or public policy
grounds: or

¢. Does nothing, in which case EPA,
once the deadline has expired. remains
free to act as before,

11L. Findings Under Section 9(a)

In this urit, EPA discusses the
findings used ‘o suppott its decision to
refer glycol ether risks ta OSHA for
aclion. Units [ILA and B discuss the
faclors nsed to agsess the patential risks
to workers exposed to the glycol ethers.
Unit 111G is & summary of the effect of
these glycol ethers on the environmeni.
Units IILD and E are & summary of the
benelits of the continued use of the
glycol ethers and the potential
consequences of regulatory action. Units
{IL.F and G present the conclusions with
regpect ta the unreasonable risk
determination and the determination
thet the risk from these glycol ethers cen
be reduced to a sufficient extent by
OSHA.

A. The Effects of the Chomical
Substance on Heelth

2-Methoxyethanc), 2-ethoxyethanol,
and 2.ethoxyethanol acetate have been
shown 1o praduce adverse reproductive
and developmental effects in a number
of animal species at levels of exposure
well below current OSHA standards.
These adverse effects include effects on
aduit mafe testicular tissue, effects on
the embryo or fetus, end effects on the
pregnant female. 2-Methoxyethanot
acetate has been shown to produce
adverse teslicular effects al relatively
high doses. The fact that the grest
number of sludies thet heve been
conducled by many investigators in
many counliries. in severul animal
species, are n agreemenl in lerms of the
nature of the developmental and
repraductive effects that these glycol
elhers cauae, gives EPA confidence inits
ccnclusion that current exposure to
these chemicals may pose a significant
kazard lo humans.

Additicnally, data derived from
laborstory animals demonstrate that
exposure lo 2-ME may resultin a
variety of toxic hemetologic effccts,
inciuding hemolysis, one-marrow
depression, and immunosuppressior.
Adverse hematologic effects have been
geen in humans, although attributing the
cause to 2-ME i3 made somewhat
uncertain because the exposure
involved other chemicals in addition 1o
2-ME. Some hemaiologic effects seen in
enimals from exposure to 2-ME have
resulled from exposures at
concentralions lower than those that
praduced developmental and
reproductive effects. EPA's assesament
of the hematologic effec's of 2-ME are
contained ir: the urnpublished report
“Review of Hemalologic Effgct cf 2~
Methoxyethanol” (Ref. 42).

1. Animal studies. EPA relied
primarily on a namber of studies of
various animal species in its analysis of
the toxicity of these glycol ethers (Refs.
10, 17 through 22, 34 through 40, 44
through 48, 81, 69. 70, and 72 through 74),
These data from these studies upon
which EPA rolied are summarized and
analyzed ir detail in “Reproductive and
Develgpm.ental Effects Assessment of 2-
Melhoxyethanol and 2-Ethoxyethanol”
(Ref. 58). This report suramarizes these

‘studies and other studies that EPA

relied upon to support its conclusions.
The data show that 2-ME is
developmenially toxic in laboratory
animels following exposure via
inhalation, In rabbits, the most sersitive
species tasted to date, the m:nimally
toxlc embryo/fetal dose (embryo/fetal
death er resorptions) is 10 parts per
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milllon {ppm). The no observed effect
level (NEOL} s 3 ppm. 2-ME is slso
- maternally toxic {n rabbils at 50 ppm
{lhe highest dose level teated), and in
rats at 3 ppm (the lowest dosg leve!
tested), Other fetal effects, such as
skelelal and sofi tissue abnormalities,
occut at higher doest {50 ppm and
above) in rabbite and rats. ‘The expected
toxicant in 2-ME activity is .
methoxyacetic acid, which is the major
melabolite of 2-ME.
2-ME causes testicular atrophy in rats
with decessed testicular weight
following exposure-via fnhalation. The
NOEL for reduced fertility is 100 ppm. 2-
ME alsa produced testicular damage in
_the rabbit via inhatation at 100 ppm and
orally in the rat 21100 mg/kg. The
NEOLSs for these effects were 30 ppm
and 50 mg/kg, respectively.
Significantly, 2-ME caused its effects (in
the ral) after only two oral exposures at
' the lowent observed effect level (NEOL).
Al higher doses (250 mg/kg), a single
exposure resulted In testicular damage,
The data suggest that 2-ME may have a
primary effeci on the testis, 2-ME
exposure glso raduces fertitity in the
male rats al high doses.

Available dala also show that 2-EE is
developmentally toxic in laboratory
anlmals. The NEOL for these effects is
50 ppm in both the rabbit and the rat
following exposure via Inhalation. Fatal
cfiects occur al the highest dose testad
in gach specios {175 ppin in the rabbit,
250 ppm in the rat). 2-EE ia maternally
toxic in rats at 250 ppr. Complete
maternal data in rabbits are not
available at present. 2-EF is also
developmentally {oxic following dermal
exposure. Doses totaling 1.0 nil/day
caused resorptions and visceral and
skeletal abnormalities in rats. These
effects were noted iu the presence of
maternal toxcity; they nevertheless
indicate that derme! exposure to 2-EE
presents a health hazard. Lastly, 2-EE
caused behavioral and neurochemical
changes in ratl offspring at 100 ppm.

2-FE has been aKown to ceuse
testicular damage In the rat at oral
doses of 500 mg/kg and higher, with 250
tag/kg being the NEOL, 2-EE was
testicularly toxic in the rabbit via
ichalation at concentrations of 400 ppm,
elthough other toxic effects also
occurred at this level.

‘Available developmental toxicity data
on 2-EEA, 2-ME and methoxyacetic
acid, an well as metabolism data on 2~
ME, indicate that 2-MEA and 2-FEA are
expected to show similar profiles of
developmental and répraductive toxicity
as 2-ME and 2-EE, gince all four
chemicals are metaholized to an
alkouyacetic acid. Such an acid,
methoxyacetic acid, has shown to cause

both eeproductive and developmental
effegly similnr to the parent compound.
EPA haa considered whai exposure
times are necessary 1o canse
developmental effects from ure to
these glycol ethera, The availsble data
indicate the developmental afiscts can
be caused by short teros exposures to 2-
ME and 2-EE. The shortest exposure
tested for 2-ME, single oral doses, has
been shown to cavse 1 and
testicular effects, Tha Agéncy is unable,
kowever, to eslimaie the level of
Inhalation exposure that would result in
adverse effects over a short term
(defined as leas than 8 hours). :
All of these substances are believed
to be rapidly absorbed the skin

* into the blood, thus causing the same

effecis as oral doses. Measurements
made on excised places of human skin
show extremely rapid absorption of
these glycol ethers. The rates obssrved
are 1.6 ip 2.6 milligrams quare
centimster per hour [msf:;lvhr} for 2-
ME, 0.8 mg/cm®/hr for 2-EE, and 0.8 mg/
cm?/hr for 2-EEA {Rei.14).

2, Human studies, EPA is not aware of
any studies of the toxicity of these
glycol ethera th humans {hat bave
examined developmental or
reproductive effecta,

B. Human Exposure and Risk .

. 1. Exposure sources—a. Monufacture.
Workers involved in manufacturing
these glycol ethers are potentially
exposed at several places in the
manufacturing plant. The highest
potentlal exposure occurs at packeg:ng
and drum filling locations, while all
other locatians are typically well
controlled {closed systems, ventilated,
gic.). Inhalation exposure at
manufacturing plants ranges from 0.1 to
4.2 ppm. At a typicel plant, EPA
estimates 30 workern would be involved
in these operationg for fess than 8 hours
per day on a daily basis. There is also a
high potential for dermal contact
whenever container filling is not done
automatically. However, most container
filling is done automalically, ventilation
is normaily used, and protsctive
egquipment {s narmally worn (Ref. 80).

b. Processing. Glycol ethers are
formulaled in products under & much
wider variety of canditions than those
found in manufacturing plants.
(Formulation of glycol ethers inlo
products after their manufacture is
cansidered “processing” under sec. 3 of
TSCA.) In most cases, products are
formulated under tightly controlled
conditions (closad system, ventilation)
where exposures are very low {non-
detectable to less than 5 ppm.) However,
some amall quantity formulations of
peints or other coatings are processed in
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open vessels where mean exposures can
range up to 10 ppm. The potential for
dermal conlact in those s{tvations cen
be quite high. In a typical plant, 20
workers are involved for less than 8
hours per day on a daily basis. Most
eatablishments attempt to control :
expasures through the use of ventilation
and personalprotective equipment.

¢. Usas. During the use of most glycol
ether-containing products, the object Is
to evaporale the glycol ethers and other
solvents from the coating, Ink or cleaned
surface, This evaporation results in a
high potential for both dermal and
inhalation exposure ta glycot ethers.

i. Trade users, There are many
preducts that may contain these
subsiances used In a variety of trades.
Prominent among these are inks used ic
printing, peints, varnishes, stains,
lacquers, peint removers, and cleaning
solvents used by woodworkers,
painters, furniture finishers, and metal
workers, and autn pelnts used in body
shops. The inhalation exposures are
Known from observations made by
NIOSH and OSHA to be at the level of 9
to 50 ppm for an 8-hour time-weightad
average [TWA) {approximately 3 ppm
average).

A typlcal casa is the application of
finishing or refinishing coatings on
automabiles. Inhalalion exposure levels
may range from non-detectable to as
high as 85 ppm. There fs also a high
potential for dermal contact. Workers
are typically coating automobiles for 4
hours per day, 3 to 5 days a week. Moat
large shops control exposure through the
use of ventilated spray booths and
prolective equipment. Smal! shops may
not have this apparatus; frequenlly it is
not well used or maintained {Ref. 47A).

ii. Industrial users. Industrial users
are manufacturing establiskments that
apply glycol ether-conteining paints and
other coalings to products such as
auiomobiles, appliances and furniture of
use glycol ether-containing cleaners to

-clean a variety of machinery and work

surfaces. This group also includes semi.
conductor menufacturers who coat
silicon wafers with photoresists. Most
establishments altempt to controt
exposures through apray hooths,
exhaust hoods, general ventilation and
personal protective equipment. Where
glyeol ether-containing cleaning
products are used, the potential for
dermal contact can be high,

ili. Consumer Uses. These glycol
ethers are known to have been widely
used In consumer products. However,
because of wholesale switching to
substilute solvents by EPA has not been
able to identify manufecturers who
currently use these glycol ethers in their
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conswmer products. Consequently,
consumer gxposure is irrelevant to the
unreascnable risk finding conlained in
this report.

2. Exposure analysis framework. This
picture of different causes and patterns
of exposure among differant people Is
the basis for dividing the exposed
population into three major populations
at risk. One population is the
manufacturing, formulating and _
proceasing workers. Their exposure is
characterized by processes where the
release of glycol ether solvents is

_controlled and engineering and other
controls are widely available. The
second population at risk are the
workers in major industries who use
products containing the solvents. Their
expasure is characterized by dissipative
use of the solvents under conditions
where exposure is prevented or
reducted through engineering controls,
special work practices and proleciive
equipment. The third population at risk
are what EPA i3 calling the trade
workers using these products. Their
exposura is characterized by dissipative
use of the producis under conditions
where there frequently {5 little or no
active removal of the vapors. The only
limitations on thelr exposure are the
relatively small amount of solvent used
and the shorter and leas consistent use
of the glycol ether-containing products,

3. Exposure levels, Data on'the
exposure levels for men and women in
trade uses, industrial uses, and glycol
ethers manufacturing, formulaling and
processing are shown in the table
“Populations al Risk" contained in this
unit: The exposure data show that in
most large Industries the majority of
exposures are relatively low {exposures
below 0.03 ppm for 2~ME and below 1
ppm for 2-EE). What EPA has defined as
trade uses, however, account for most of
the highest exposure category
{exposures above 3 ppm for 2-ME end
10 ppm for 3-EE}.

Some trades that are likely to use
these glycol ethers arg not counted in
the Agency's estimates elther because
EPA ia nol familiar with their use, or
because EPA cannot eatimate the
number of peopls in the trade.

iThe exposure data in the table
“Populations at Risk” are based solely
on inhalation exposure to these glycol
ethers, but dermal absorption will. in
many cases, be a majar contribution lo
the total exposure, and it can sasily
exceed the dose absorbed by Inhalation,

4, Risk analysis—a. Risk summary.
Based vpaon the results of animal
studies, EPA has concluded that
exposure st lavels equal to currenl
OSHA standards from the use of

_ products conlaining these substances

may cause both developmental toxicity
effects and testicalar damage in
humens. In all cases 2-EE and its
acelate are less potent in ¢ausing these
elfects then 2-ME and its acelate. EPA's
evaluation of the safety of these
substances shows that there is only a
‘smali or no margin of safety for many of
their uses.

b. Risk analysis methodology. In its
risk assessment {Ref. 78), EPA relies
primarily on the analytical methodology
of identifying the margin of safety, that
is, ihe difference between worker
exposure Jevels and the concentration
levels al which no adverss, statistically
significant effects were observed in test
animals, i.e., the NOEL. This margin,
which is equal to or some frattion of the
NOEL, is a tool commonly used in
evaluating the significance of human
toxic exposures. To assure chemical
safety, it has been standard Federal and

- slale agency practice to ostablish a

margin of 100 to allow for the possible
greater sensitivity and variability of
humana over the experimental animals,
Exposures below this level have often
been considered reasonably safe and
abovae this level as possible hazardous.
The Agency has analyzed the specifio
data on these glycol ethers and belisves
.that a margin of safety cf100 is
nacessery to ba reasonably canfident of
no humen effects. The Agency's
approach is consistent with 1is proposed
guidelines for tha health assessment of
suspect developmental toxicanis
published in the Federal Register of

November 23, 1884 {49 FR 48324). {This
margin, combined with the economic
impacis of achieving it, and other
faclors, is considered in making the
finding of unreascnable risk discussed
in Unit LILF below.)

In order to facilitale its analysis of the
effectiveness of various conlrol options,
EPA divided the exposed populations
according 10 ranges of margins of safety
that applied to each group. Specifically,
exposed worker populations wete

* divided between trade users, industrial

users, and workers in glycol ether
manufacturing, formulating, and
processing facilities. These groeps wers
then subdivided between men and _
women {apsuming 80 percent men and
20 percent women [Ref. 67) according to
exposure levels thaet were (1} over oneg-
tenth the NOEL for male or female

- effecis respectively, (2) between one-

tenth and one one-hundredih the male
or female NOEL, (3) below one one-
hundredth the male or female NOEL.

¢. Rigk levels. As the following table
entitled "Populations at Rigk” indicates,
between 206,000 and 350,000 workers
ara exposed to levels of these glycol
ethers that represent a margin of safety
of less than 100. (The upper range
assumes that none of the workers
exposed to 2~-EE and 2-EEA ere also
exposed to 2-ME and 2-MEA; the lower
range assumes that all of the workers
exposed to 2-EE and 2-EEA are also
exposed to 2-ME and 2-MEA.)

.Approximately 80 percent of these

higher risk workers are in the trade
group.

TABLE—POPULATIONS AT RISk FROM 2-EE aro 2-ME

1F0r women, Rek DOCUrS CUNng PrgRancy.

Up 10 46,000 workers are exposed to
levels that represent a margin of safety
of lesa than 10. Dermal exposures are
not accounted for since EPA has no data
for these exposurés, =~

Totd! Trade ukd Incumirial Marmn:g;d
[ L ~
: . - procestng
j 2-WME 2-EE 2-ME 2-EE 2-ME | 2-EE
{ 2-ME 2-EE
Number of ¥en ot Rak, by usa, ing Men ¥eieo 60 Percant of Exposed Popylaton

Margin of Salety jess than

| |1 NN — 2800 2520 - 288
Margin of Saloly hetwasn 10 ..

and 100, e i 113,068 154,380 12977 135,128 &3 14,157 1087
Margin ol Saisty gresr

e 100 s W B LY ] 207,772 62,807 111,978 129,920 182,172 1,700 23822

Nurmber of Women st Risk.* by use, Assuming Woman Compres 20 Percent of EWW
Margin of Safety lass han . .
JES— — 28,068 14,629 26,244 14,838 852 72

Margin of Salety betwosn 10 .

L J Ly [RRTRRRY R )30 IT074 20,143 15,244 20 1887
Margr o Sately preaies .

than 100 ; 48,587 681,325 15,701 27004 32,482 28,838 403 4,493

+2-ME and 2-EE are 1ol sdciive DICIUIE dals Incudos pecple expossd ¥ bath oh js. Data lor 2-EE inchudes 2-EZ4;
data hor 2-WE Inchicen 2-MEA

d. Uncertainties. Some of the sources
of uncertainty in estimating the risks of
testicular toxicity can be quantitatively
estimated because both the blological
site of action anc the range of human
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varlabilily have been tenlntively
.identilted.

The blologlc site of action of ‘bath
2-ME arid 2-EE on the testls appear to
be the primery germ cells. An extensiva
review by Meistrich (Rel. 32) suggests
thal It may be possible to estimate the
reduction in tha fertility of a human
population exposed {0 2-ME. Ha
calculates that, at exposures between 1
and 5 ppm, the incidence of human
infertility will increase from 15 percent
of &ll couples to 18 percent of all
coupies.

The testiculsr effects of 2-EE canbe
considered to be simildr to those of

2-ME bt pccur-at approkimately
threefold higher exposure lovels. The
'NOEL for all teaticular effects e 100
ppm. This NOEL implies that exposures
above 1ppm would be considered by
EPA to'present a risk of testicular
effects or that, by the Méistrich
approach, {nfertility of couples witl
increasa 1 pestent from exposures
between b and 25 ppm of 2~-EE.

Because of a lack of data, dermal
exposure has not been accounted for in
determinating the risks. To the extent
that there is significant dermal exposure
and that exposure is not controlled, the
risks are underestimated and soms
populations may actually be expoged 1o
considerably higher levels than the
Agency has determined based on
inhalatlion data alone. A comparison of
the risks from dermel and inhalation
exposure can provide a perspective on
the amount the risks may be
underestimated. Fifteen minutes of
absorption to a hand that Is wet with
100 percent 2-ME will result In
absorption of between 260 and 455 of
2-ME. This s the equivalent of exposure
from inhalation to between 87 and 117
ppm-of 2-ME for 15 minutes. Another
comparision is that exposure to 1 ppm of
2-ME for 15 mirutes (an exposure with a
margin of safety of less than 10} is
equivalent to immersion of less than 1
sguare inch of skin for 15 minutes.'

Clearly, when no protection is used,
dermal absorption can easily exceed
inhalation exposure. This has especially
importani implications for contrelling
trade exposuzes where the nature of the
procuct, and its hazards. msy not be
known and sullable protective clothing
may not be readily available. It implies
that there is a risk from all uses where
there may be skin contact.

Additionally, while EPA has not
established a safe or acceplable {fevel of
exposure 1o 2-ME with respect to
hematologic effects, EPA believes that
there ts some risk to humans of incurring
these effects through uncontrolled
exposure ta 2-ME
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e. Conolysion, The populations at a
significant risk of raproductive and-
developmentel effects are all men and
women of childbearing age who on jobs
that may use products containing 2-ME,
2-EE and their acetates. {These
populations total-as many &s 350,000 in
numbers.} The risk s eapecially high
were there are no industrial ventilation
contrals or special protective sguipment
used.

EPA concludes that almoat all trade
users will have a significant sisk of
health effects from using these products.

C. The Effect of the Chemical Substance
on the Enviropment

2-Ethoxyethanol.and 2-

‘methoxyethano! sppear o be of only

moderate to low concern regarding their
toxicity of microorganisme and aquatic
organisma (Hefs. 50 and 51). EPA’s PRL-
1 reports (Refs. 54 and 55} also indicale
thai both 2-EE and 2-ME are
higdegradable, with Tittle of no tendency
to bioaccumulate. More limited
information on the effects of 2-EEA and
2-MEA on the environment are
contained in the unpublished EPA
reports "Chemicel Hazard Information
Profile Draft Repart, 2-Methoxyethanal
Acetate” and "Chemical Hazard
Information Profile Draft Report, 2-
Ethoxyethanol Acetate” (Refs, 52 and
53). Those repor:s indicate that 2-EEA
was mpderately blodegradable, wheress
2-MEA was slightly to moderately
biodegradable.

D. Benefits of Glycol Ethers

1. Background. These glycol ethers
have been used in commerce for over 50
years, Glycol ethers, as a family, are
unique chemicals because they coniain
bath the alcohel (—OH) and ether (—
0—} moiety in the same molecule. This
combinatian makes the glycol sthers
useful in formulations containing
organic and inorganic materials. Glycol
ethers are useful solvents for a host of
commonly used reains in the paint and
coatings indusiry, In addition, they have
relatively slow evaporation rates, which
are desirable in terms of film formation.

2. Uses, Total domestic consumption
of these glycol ethexs is approximately
320 miltion pounds {Ref. 80). Domestic
consamplion of the glycol ethers cen be
divided into industrial uses that Include
chemical intermediates, industrial
coatings, industrial solvents, and jet fuel
additives and trade uses that include
coatings and solvents used in trade
industries.

8. Industriol vses. Chemlcal
inlermediates constituie the largest
single aprlication of glyco! elhers,
accounling for 36 percent of total
domestic consumption. However, all but

one-eighth of chemical intermediate use
is directly msaociated with the
production of glycol ether acstates.
Production of 153 million pounds of 2-
EEA requires 107 millfon pounds of 2-
EE, and production of 1 million pounds
of 2-MEA requires 0.7 million pounds of
2-ME. The one-eighih of giycol ethers
used in chemica} intermediate
applications-other than acetate
production is nearly all accounied for by
tha 2-ME uged in the production of the
plasticizer di-methoxyethyl phihalate
and the aolvent ethylene glycol dimethyl
ether.

"Industrial coating formulations are the
largest-end-use category, accounting for
27 percent of damestic usage. Glycol
ethers, primarily 2-EE and its acetate,
are formulated inle a wide array of
industrial coatings. Protective finishes
for cars, trucka, heavy equipment, and
sneeol sheet are among the larges! uses of
glyca) ether-containing coatings.
Original equipment manuofacturers value
glyeol ethers for the smooth, glossy,
durable finish they impart in both low
lemperature cure coatings and high
temperature baked enamels.
Formulators value glycol ethers for their
compaiibility with s variety of resins,
their effectivensas in coupling resin
polymers with coloranis and additives.
and their miscibility with both ather
solvents and water.

Industrial solvents represent the
second largest end-use of glycol ethers,
comprising 15 percent of domaest:c
consumption. Electric circuit board
manufacture, semiconductor
manufacture, and textile dyeing sre
among the many industrial solvent
applications. Electric circuit board
manufacture is the largest single use in
this calegory, accounting far
consumption of 15 million puunds of
glycol ethers. In this application, 2-ME
serves as the carrier solvent for the
catalyst in epoxy reains appliedto a
reinforcement material [e.g., fiberglass)
during circuit board manufacture.

All {our glycol ethers are used as
solvents in cleaners in metal fabrication,
manufaciure of electrical and
mechanical machinery, and
miscellaneous applications. Glycol
ethers are combined with othar solvents
and cleaners, or spphied undiluted in
cleaning epplications. In some
Instances, the glycol sthers may be
applied manually.

‘fet fuel additives constitute the fourth
largest domestic end-use of glycol
ethers, accounting for 10 percent, or 33
meillion pounds. of tolal consumption.
One part 2-ME is added to 1.000 parts
jet fuel to prevent the fuel from freezing
in jets-witheut fuel healers, and to act as
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an antimicrobiel agent in order to
prevent clogging of fuel lines, Military
uses dominate this market. Small private
planes, such as Lear jets and Cessnas,
repraseni a small part of the total. These
additives are not employed in most
commercial aitcraft, which have in-line
heaters.

b. Trade uses. Three trade
industries—commercial printing, auto
refinishing, and maintenance pelnting—
together rapresent the third iargest
domestic end-use of glycol ethers. (All
trade uses might constitute a larger end-
user group than industrial solvents.)
Altogether they account for 13 percent
of domestic consumption. Glycol ether
usage in printing inks has beer declining
in recent years lo the extent thal in 1982
this application was estimated to
account for only 8 percent of trade
industry consumption of glycol ethers.
Three million pounds are used in
rotogravure, flexographic, letterpress,
and other printing processes. In
addition, approximately 2 million
pounds of 2-EE and 2-EEA are ueed as
cleaning solvents in the printing
industry.

Auto refinishing and maintenance
paint formulations are functiorally
similar to industrial goatings, and are
formulated by the same eompenies.
Their distinguishing characteristic is
that Lthey are applied in non-industrial
setlings. Maintenance painters apply
glycol ether-conlaining coatings to
bridges, buildings, houses, ships, and
highways.

‘3. Sutbstitutes——a, Summary. In most
cases, there are not one-for-one
replacements for these glycc) ethers.
Blends of solvents would have to be
used in order to achieve the cost/
performance properties of these glycol
ethers. The most Hkely substitutes
would be blends of solvents that contain
either the higher homologs of the
ethylene oxide derived chemicals {e.g.,
ethylene glyco! propyi ether, ethylene
glycol butyl ether), or chemicals based
on propylene oxide (e.g.. propylene
glyco! methyl ether and propylene glycol
methyl ether acetate). Other blend ™ -
componenis would be aromatics,
ketones, and eaters. Much reformulation
has been done in the area of paints and
coalings. The biggest substitution
problems would be in electronic
applications 2-ME and industrial
finishes containing 2-EEA. Coaling
manufacturers and users are cancerned
about the long-term impact of
subslitution on performance properties
such as weathering and durability, In
applicetions such as circuit board
manufacture, solvency power of the
substitute.is the key consideration.

Substitutes are available for most of the
trade uses of these glycol ethers.

b. Substitutes in glycol ether
formulating and processing-
intermediates. With respect to
intermediate use (other than glycot ether
acelate manufaciure), since giycol
ethers become consumed in the
manufacture of another chemical,
substitulion does not involve
replacement of the glycol ether by the
intermediate manufacturer but rathier
replacement of the chemical product
ftzeif at the point of end-use. For
example, another plasticizer would need
to bie employed instead of di-
methoxyethy] phthalate during vinyl
piastics production,

i. Industriel coatings. Wilhin
industrial coatings, 2-EEA represenis 80
percent of glycol ethers usage (among
the four glycol ethers). Thus, to a large
extent, replacement of these glycol
ethers in coatings would mean
substitution for 2-EEA, to & much lesser

- extenl {17 percent) substitution for 2-EE.

and 1o a minimal extent (3 percent)
substitution for 2-ME.

The glycol ethers (and other solvents)
are employed in three steps of the
coating formulation process—tesin
productian, pigmeni dispersion, and
final mixing. During resin production,
the glycol ethers act aa chain transfer
agents and therefore affect the
characteristics of the polymer formed—
ils molecular weight average and
distribution, extent of cross linking, and
number of side branches. Since the
polymer properties directly affet the
formulated coaling’ rheology (flow
properties), application properties, and
durability. replacement of glycol ethers
in this application is relatively difficult,

The second area of glycol ethers’ use
in coatings formulatior.s is for pigment
dispersion. Pigment dispersion solvents
directly affect the stability, hue, and
linting strengths of the pigment. In
addition, they affect the stabilily and
applicatiop properties of the formulated
coating. Replacement of glycol ethers as
pigment dispersion solvents is
considered to be less difficult than their
rellalacement in resin production (Ref.
77

The final glycol ether use in-coatings
formulation is as a let-down solvent
during the mixing of the resin and
pigment to produce the formulated paint.
Glycol ethers in this application
contribute to the overall solvent
properties and the effecliveness of the
coating application process. Use as a
let-down solvent is considered to be the
eagiest use in which ta replace these
glycol ethers, Although comparable
formulations can to some extent be

reformulatsd as & group, each
formulation ultimatsly requires
individual attention and testing, Because
coating formulatizns of each company
are considered trade secrats, there is
little direct sharing belween zompanies
of reformulation knowledge and
experience, Some progress has been
made in identifying potential substitules
for glycol ethers in coating formutations.

- Much of the work to date is described in

the EPA report titled “Clycol Ethers and
Acetates: Uses and Substitutes” (Ref.
77). Additional information is provided
in responses to the glycol ethers ANPR.
Industry representaiives indlcate that
substitution will be accomplished on a
case-by-case basis, and ln most
inatances will involve a mixture of
solvents.

ii. Industrial selvents. The subsltitutien
cancidates identified above have
successiully replaced the glycol ethers
in many of the industrial solvent
applications, Int other applications,
however, feasible replacements for
these glyccl ethers have not yet been
identified.

{ii. Electronics appitcations. Glycol
ethers perform a critical role in circuit
boerd manufacture, and in other
electronic applications. In the
predominant method of circuit board
manufacture, 2-ME retgins the epoxy
resin catalyst {usually dicyandiamide)
used ta cure epoxy resing in salution
throughout the production process.
Circuit board manulaciurers claim that
ey have attempted to identify a
substitute for 2-ME but have not been
successful. One manucfacturer indicates
that propylene glycol methyl ether
{PGME) has been used as a substitute
solvent In some circuls board
manufacture, occasionally in
cornjunction wilh a co-solvent such as
dimethy! formamide.

Glycol ethers are emplayed in a
number of other electronic applications.
The American Electrorics Association
had indicated that approximately 175
products used in the electronics industry
confain one or more of these glycol
ethers. Individual companiea have
indicated their use of all four glycol
ethers in semiconductor manufacture,
with 2-EEA used in the greatest
quantity.

2-EEA is used in pholoresist solutions
applied 1o silicen wafers during the
manufacture of semiconductors. The
photoresist is applied to the wafer, then
seiectively hardened into circuitry
images through exposure to ultraviole:
light that shines through diagrams -
contained in film, 2-EEA acisas a
solvent for the fitm-formirg materiats in
the photoresist. 2-EEA affects the ability
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to.conskruct rigldly defined chip:- margin of lafeg»for manufacture, - : during industrial use of glycol ethers
constritotion parameters:such as the processing; and ase of these glyeol alreadyhax been controlled to 5 ppm or
angies oitwalty™ wilhin the ci w8 - * below. BPA evalunted a tenth factlity, -
design; Al some ¢fforts have been 1. Conlrol thoogures. The Agency has - an‘electric circuit board manufacturer,
macle: to-replacy 2-EEA in this ~  examined e variety of control measures.  at which glycol ether exposures in the 5
application, these efforts havenot been.  to determins their technicaj and . 1o 10 ppm rangs were repofted.
successful lo date: Thuse, the banning of  economic fsasibility and their Glycol-ether usage at trade facilitiea is
2-EEA coxld have a sericas impact on effectiveness in reducing or eliminating  relatively small; their process operations
semicenductor manafactore, exposwre ta thesa glycol ethers, - ara lass-well controiled; and such -
. lv. Printing ink mvenefacture. Prin Generally, the options can be grouped in  facilities may have a smalier financial
induairy represeniatives indicate that the following categories: - basa to recover fixed compliance costs

ﬂynol sthers are used in ﬂcxogm:!hic._

tterpress, gravare; screening, an
labeling inkes and for prees cleanup. In
recent years, ink companiés have
reformuisiad away from ethera,
Potential substitutes in ink applications
include PGME, blands of PGME and
dipropylene glycol melhyl elher and
propylene glycol methylene ether
acetale. . L '

. Substilutsa for Industrial use.
Industrial uses of glycol ethers include

.tha use of industrial coalings and
industrial solvents coniaining glycol
ethera, The use of substitnie producis
will occur when the manulacturers of -
these products have successfully
reformuleted them.

d. Trads product substitutes. There
are currenjly substitute preducts for
most trade uses of thesa glycol ethers.

a. Foxicity of substitutes. With
respect to the toxicity of substitutes, the
Agency has examined the toxicity of the
most likely substitutes for these glycol

- &thers in indusirial, trade and consurcer
producls [ethylene glycol buty) ether
and its acelate, diethylene gylcol
monomethy! ether and its acetate,
propylene glycol methyl ether and its
acetale, diprapylene glycol methyl ether
and its acelate, and ethylene glycol
propylether. The analysis shows that all
have coneiderably lower toxicity (higher
NOELS) than these glycc) ethers,
Developmental and reproductive effects
either can be demonstrated only et
much higher exposura to these
sabstitutes or have not been
demonstrated at all. The Agency is -
aware that there may be some
hematalogic risks from the use of these
substitutes. EPA believes, however, that
any risks from the substitutes are iess
than thoee presented by 2-ME, 2-EE, or
their acetates and that use of substitutes
will reduce overall risks lo humans (Ref.
ae).

£, The Reasonably Ascertainable
Consaquences of Potential Regulation

This unit describes 1be regulatory
measures that could be used to conlrol
expogure lo workers. As discussed
belaw, EPA has concluded thet some
coalrol methods ate both
technologically and economically
feasible and could provide a reasonabla

a. A ban on some or all manufgcture
andyse.. . L

b, Workplace sxposure limits for some
or all manufacture and use.

<. Product concentration linits.

1. Ban on AManufacturs and Uss. EPA

eveluaiad a full phase-oat of

manufaclure and use of these glycol
elhers. Howevar, | ont responses to
the ANPR, EPA believan that certaln
manufacturers are manufacturing and
using, and can continue to manufacture
end usa, these chemicals in a menner ¢
that provides adequsate proiectian to
worker health. In view of this :
assessment, the full ban option does not
appear necessary to protect
In particular, some industries, especiatly
the electronics industry, may have
sevare probiems in cbtaining feagible
substitutes. - ’

" il Workplace Exposure Limiis, The
contro} of employee exposure to
dangerous materials Is 2 standard part
of most indusirial preduction
procedures. In addition, OSHA contrnla
the industry concen‘rations of thesa
glycol ethers in the plant atmosphere
through ‘permissible exposure limita
(PELs} at less than the following g-hour
time weighted average (TWA) levels:
2-ME: 25 ppm
2-MEA: 25 ppm
2-EE: 200 ppm.
2-EEA: 100 ppm

OSHA also requires that every
precaution ba takan to avoid skin
coentact, OSHA established the above
control tevels based on hemaiologic and
neuralogic effects, not the
developmental and reproductive effects.

A lower TWA limit of 5 ppm recently
has been recommended for ali four
glycol ethers by the American
Conference of Governmenial Industrial
Hygienists, based on developmenlal and
reproductive effects.

EPA evalunted current industrial
contro! practices for glycol ethers, end
identified additional control measures
that could reduce exposures to g
sufficient extent (Ref. 81). EPA identified
possible conirol requirements for nine
representative industrial faciiliies. In all
facilities except for ink epplication,
cieaning salvent use, and pholographic
applications, EPA found that exposura

against risk, -

. than the Iindustrial [acilities. For these

reasons, trade facilities might find it
difficult to ifwplemant cantrol equipment
measures 10 achieve reduced levels of
glycol elhera exposure. However,
product substitution is en aiternative in
such settings.

lil. Product concentration limits.
Product concentration limits were
considered by EPA not to be a vieble

" option becanss thesa glycol ethers

generally are not useful except at
concentrations (typlcelly 10 to 11X
percent] that.can produce very
significant expoaures in all encontrolled

- gellings. In addition, apecifying an
- allowable coneentration lével would be

ineffective bagause the degree of.
exposurs is cong{derahly affected by
factors other than concentration, such as
air exchange rales, temperature,
humidity, and mode of use.

2. Cost of controls.—a. complete ban,
The direct costs of a general ban
{excepting exports and jet fue) use) on
all manufaciure and use of these glyce!
ethers was estimated by calculating the
direct costs of replacing these glycol
ethars with substiiutes. The potential
costs are of two types, {1} reformulation
efforts by product formulators and, (2)
changes in formulator raw material
costs, Total reformulation coals for a
general ban would be about $300
million. The annual cost would be about
$65 million if they were amortized over
10 years {the period that the coating and
ink industries experience a nearly
complete product turnover). EPA
estimates that the annuel increase in
raw materials to be incurred under a
general ban would be about $23 million.

" b. Trade bap, The total annualized
cost of banning just the trade uses of
these glycol ethers would be about $22
million, of which $17 million would be
seformulation costs and $5 million
would be increased raw materia) costs.

c. Lower permissible exposure lmits
Jor workplace manufacturing,
processing or use. EPA also evalualed
the cost of Imposing lower permissible
exposure limiis than those OSHA now
requires for all warkplace getlings
where glycol ethers exposua mey ocour.
Each {ndustrial user faced with these
liniits can either instelt and utilize
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engineering controls and personal
prolective aquipment or switch to a
praduct that does not contain these
glycol ethers, -

Ii all workplaces—industrial and
trade—installed enginesring controls
and used personal protective equipment,
then capital costs for the control levels
evaluated are between $44.2 million.and
$88.0 million; operating costs aze high—
$1.24 to $1.25 billion.

Howevaer, an option for any firm
facing the exposure limits that provide
an adequate margin of safety would be
1o substitute away from the glycol
ethers. EPA goncluded, based on its
analysis of the cost of lower exposure
limits versus substitution, that many
firms may apt for subsitution, In two
industrial sectors, electric circuit beard
manufacture end semiconductor
fabrication, firms would be more likely
to incur the costs of controlling
exposures rather than raplace the gyleol
ethers, Congequently, the annualized
coats of revised PELs for all workera
would be $83 million (assuming the
move by many firms to substitutes].

Reduced usage of these glycol ethers
will vary among the three control
options. A ban on all uses, excep!
exporis and jet fuel manufacture and
usa, would lead 1o a 280 million pound
reduction in consumption and remove
roughly 569,000 persons from any risk; a
limited ban on trede use would lead to
45 milllon pound raduction and remove
roughly 316,000 persons from any risk;
and selting new exposure limits would
reduce cosumption by 231 million
pounds and reduce tha risk to roughly
350,000 persons, based on a level that
has mergin of safely greater than 100,
The relative reduction in the use of 2~
ME representa the major difference
betlween the general ban and reduced
exposure limils. Under a new exposure
limit EPA estimaied a 19 percent
reduction in the use of 2-ME, while a
general ban would result in a 55 percent
reduction of 2-ME. (Nota that total
persons removed from risk data cannct
be obtained from the “Populations at
Risk" {abla which presents data
accerding to 2-EE/2-EEA and 2-ME/2-
MEA expnsures. These data are not
additiva because of double counting; see
ref. 80.)

F. Unreasonable Risk From 2-
Methoxyethanel, 2-Ethoxyethano), and
T.'I:oir Acetales

1. Industrial (menufacturing,
processing and use). EPA believes that
the exposure levels associated with
certain manufacture, processing,
disiribution in commerce, and uze of
tqese glyco: ethers or mixtures
~ontaining these giycol ethers present an

unreasonale risk to hwman heslth,
Approximately 200,000 industrial
workera are exposed 1o these glycol
ethers, and as many a» 4,000 of those
wotrkers are exposed 1o concentration
levels thet afford littls or no margin of
safety fram incurring effects similar to
those observed in test animals. A larger
number—32,000 to 36,000—are exposed
to concentration levels that EPA
helieves do not afford a sufficient |
margin of safety. EPA has also
concluded thet reasonable methods such
as reduced workplace PELs, controlled
work practices and protective
equipment could ba used to cantrol
exposure. The cost of instituting new
PELs, for example, for all industrial

. workers is approximately $61 million

annually.

2. Trade uzses. As many as 43,000
trade workers are exposed to
concentration levels that afford little or
no margin of safely from Incurring
effects similar to those observed in test
animals, Between 158,000 and 272,000
are exposed to concentrations levels
thal EPA believes do not afford a
sufficient margin of safely,

- Because of the high costs of
engineering controls, work practices,
and persanal protelive equipment,
occupational control standards that
would substantially reduce trate worker
rigk from glycol ether exposure may
result in trade users complying by
subatituting other products. The cost of
complete substitution would be about
822 million annually.

To put this in perspective, a typical
glycol ethers-containing paint costing
535 per galion might increase 8¢ to 8¢
per gallon as the result of switching lo a
substitute. Reduced PELs, assuming
compliance using engir.eering cantrols
and personal protective equipmen?, on
the other hand, might resull in an
increase of meny dollars per gallon.
Cessation of trade use slsa would
eliminate 97 percent of the exposure to
2-ME al levels greater than 0.1 ppm {the
limit of delection assosiated with the
exposure date) and 68 percent of the
exposure to 2~EE at lgvels greater than
0.5 ppm.

EPA believes that the estimaled cost
of substitution in trade uscs is
reasor.abie in view of the poteniial fetal
lives saved-and the sterility and other
health effects avaided. EPA believes
that there are effective subatitutes for
most if not all trade uses of these glycol
ethers,

G. Prevention of Unreasonable Risk by
OSHA

Based an the entire record develaped
during EPA's regulatory investigation,
the Agency hag determined that a

reasonable basis exists 1o conclude that
the current conditions of manufacture
and use of glycol ethers present an
unreasonable risk of injury to human
heslth, and that the risk to workera can
be prevented or reduced 1o a sufficient
extent by actions taken under the
Occupational Salely and Health Act
{OSHA. Therefore, pursuant to section
9(a) of TSCA, the Agency is issuing this
report. A respense from OSHA to the
Administrator of EPA is reguested
within 180 days of publication of this
report in the Federal Register.

IV. Report Record

EPA has established a record for this
proceeding {docket contro} number
OPTS-91407). A public version of the
record. without any confidential
buesiness information, is available to the
public in the Toxic Substances Public
Information Office, from 8 a.m. to 4 p.m,,
Mondey through Friday, except legal
holidays. The Agency alsa maintains &
record of confidential informatian that is
not a part of the public record. Tha
Public Information Office is located in
Rm. E-107, 401 M St.,, SW., Washington,
DC 20460,

The record Includes information
considered by EPA in developing this
report. EPA will supplemeni the record
with additional information as it is
received. The record now includes the
following categories of information:

1. The Federa) Register notices.

2. Support documents,

*3. Reports,
4, Memoranda and latters.

5, Documents icentified in Unit V,
“Relerences”,

V. Relarences

{11 ACGHI. American Conference of
Industrial Hygienists—Threshold Limit
Values for Chemical Substances and Physical
Agents in lhe Work Envirorment wita
Intended Changes for 1982,

{2) Andrew, F.D., Buschbom, I.L.. Cannon,
W.C., et al. Teratologic Assessment of
Etkyibenzene and 2-Ethoxyethanol. Richland,
WA: Battelle Pac:fic Northwesl Laboratories.
N1OSH Contracl No. 210-78-0037. 1961.

(3) Baumel, L., Definition of Teratogenicity
for Purpose of Section 4 of TSCA.
Memorandum to Steve Newburg-Rinn. Test
Rules Developmeni Branch, Assessment
Division, Office of Pesticides and Toxic
Substances, U.S. Environmental Protection
Agency. Washington, DC. January 12, 1983,

(4) Bzambilla, D.].. Design and
Development Branch, Exposute Evaluation
Division, Oifice of Pesticides and Toxic
Substances, U.S. Environmentel Protection
Agency, Washington, DC, 20460. Review of
Glycol Ethers Hazards Assessmenl. Intra-
agency memorendum to Myron 5. Oltley,

-Health and Environmental Review Division.

1884,
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(5) Brown, MLA., Holt, D., Webb, M. The
Teratogenicity of ) Acid in the
Ret, Toxicol. Letiers 22-03-100. 1984.

(8) CMA, Ethylens Glycal Mocoathyl Ether
(EB)Inhalaticn Teratogenlcily Study in .
Rabbits. Chemiical Marofacturers Assn.,
Washington, DC. Report No. CTL/P/?78. -
Apri! 21,108, .

(L Teestogecigly Bty in Hats. Chomice)
Teral ty rin Rats.

Manulactursts Assar., Washington, DC.
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