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List of Subjects in 29 CFR Part-1625

Adverusing, Aged. Employee benefit
plans, Equal employmient opporiunity,
Retirement.

Substantive Rules

PART 1625—AMENDED]

Therefore, it is proposed that 29 CFR
Part 1625 is amended as follows:

1. The authority citation for Part 1625
coatinues to read as follows:

Authority: 81 Stat, 802; 26 U.S.C. 821, 5
U.5.C. 301, Secretary's Order No. 10-83;
Secretory's Order No. 11-68, and sec. 2;
Reorg. Plan No. 1 0f 1978, 43 FR 18807.

2. Bection 1825.21 is udded to Subpart
B to read as fcllows:

§ 1625.21 Benefits under retirement and
pension plana—Application ot section
4()(2) of the Act.

{a) Effective date. [Reserved)|

(b} Benefits. (11 A defined contribution
plan shall not permit the cessation or
reduction of employer contributions on
the basis of the age of a participani,
whether or not the participant has
atlained the plan's normal retirement
age. For purposes of this subsection. a
target benef:t plan shall not be treated
s a defined contribution plan.

{2) In defined contricution plans and
turget benefit plans in which investment
guing ard losses and (where
uppropriate) forfeitures are atlocated 10
individual accounts. such allocations
shall be made no less favorably on the
basis of age to older employees,
including those who continue 0 work
past normal retirement age. than to
vounger employees.

(3) A defined benefit plun or target
benefit plan shall not cesse the accrual
of benefits based on the age of a
partcipant. whether or not the
parucipant has altained the plan’s
normal retirement age. With respect to
all employees. the pian must credit:

{i] Years of service (up to the
maximum number of years specified in
the plan);

(ii) Benefit improvements under the
plan; and

{iii) Salary increases

[4) Nothing contained in this section
shall compe] the payment or accrual of
Lenetits or the making of contributions
in excess of the limitations provided in
Internal Revenue Code sertion 415.

Dated: March 27, 1987,
Clarence Thomas,
Chairman, Equal Employment Opportvaity
Commisgion, .
¥R Doc. 87-7210 Fiied 4-1-87; 8:45 am|
OILLING CODE $370-05-M

DEPARTMENT CF LABOR

dccupntlonal Safety and Health
Adminiatration

29 CFR Part 1910

{Dockel No. H-D44)

Health and Safety Standards;
Occupational Exposure to 2-
Methioxyethanot, 2-Ethoxyethanol and
Thelr Acetates

AGENCY: Occupational Safety and
Heaith Administration (0SHA), Labor.

ACTION; Advunce Notice of Proposed
Rulemaking {ANPR]}.

sSuMMARY: This notice announces tha
initiation of action by OSHA with
respect to reducing occpations)
exposure to 2-Methoxyethanol, 2-
Ethoxyethanol, 2-Methoxyethanal
Acetate and 2-Ethoxyethanol Acetate {2-
ME, 2-EE, 2-MEA, and 2-EEA,
resprctively) under seclion 6(b) of the
Oceupational Safety and Health Act of
1970 (29 U.5.C. 855(b)). This regulatory
action follows: (a) OSHA's review of
scientific studies indicating that 2-ME, 2-
EE and their acelates cause adverse
reproductive. developmental and
hematclogic effects in several animal
species, and {b} OSHA's acceplance of
the Environmental Protection Agency's
(EPA’s) referral (50 FR 413493) of these
chemicals under the authority of section
9{a) of the Toxic Substances Contral Acl
(TSCA) {15 U.S.C. 2608).

This notice summarizes information
currenily availab.e to OSHA concerning
production and use of 2-ME, 2-EE and
their acetates, health effects, estimales
of employec exposure and risk
assessments. This notice invites
interested parties to submit comments,
recommendations. data, and informaton
on several imporant issues. Based on
the infarmation expecied to be gathered
as a result of this notice, OSHA will
decide upon the appropriate aclion.

DATE: Comments in response to this
Advance Notice should be submitted by
July 31, 1987.

ADDRESS: Comments should be
submitted in quadruplicete 1o the Docket
Officer. Occupational Safety and Health
Administration, Docket No. 11-044,
Room N-3674, U.5. Department of Labor,
200 Constilution Avenue, NW..
Washinglon, DC 20210.

FOR FURTHER INFORMA FION CONTACT:
|ames F. Foster, Qccupational Sefety
and Health Administration, U.S,
Department of Labor, Dffice of
Information. Room N-3649, Washington,
DC 20210. Telephone (202) 523-8151.

SUPPLEMENTARY INFORMATION:

1. Background
1. Chemical {deniification and
Propertics

The chemicals, 2-Methoxyethanol (2-
ME), 2-Methoxyethanol acetate {2-
MEA;, 2-Ethexyethanol |2-EE)]. and 2-
Ethoxyethanol acelate {2-EEA) are
members of a class of chemicais known
as othylene glycol éthers which are, in
turn, memibers of a broader tluss of

_chemicals:Xnown as glycal ethers. [n

this document the term ethylene glycol
ethers.will Tefer \o 2ME, 2-MEA 2-ER
and 2-EEA. The term glyeal ethers will
refer to these as well as other glycol
ethers. The respective Chemical
Abstrac:s Service [CAS) Registry
numbers for the subjecl ethylene glycol
ethers are 108-86—4. 110-48-6, 110-60-5,
and 111-15-9. All four compounds are
completely miscible with water and
many organic solvents. At room
temperature and atmospheric pressure,
these compounds ere colorless liquids
that are highly reactive in the presence
of strong nxidizers: 2-MEA and 2-EEA
are also highly reaclive in the presence
of nitrates and strong acids.
Decomposition products during
combustion or fire include toxic gases
and vapors such as carbon moroxide.

2-ME. chemicel forimula
CH;OCH:CH.OH. has a molecuisr
weight of 76.1, a hoiling point al 760mm
Hg of 124 °C, a vapor pressure at 20 °C
of 6mm Hg, a flash point of 42 °C and
possesses a mid con-residual ocor with
odor threshold waring nroperties
arour.d 60 ppm. 2-MEA, chemicy
formuis CHyCOOCH.OCH.., has a
moleculsr weight of 138, 2 builing point
of 145 °C. a vapor pressure of 2mm Hg. o
flash point of 44 °C and possesses a mild
elther-like odor with an edor threshold at
approximately 50 ppm. 2-EE. chemical
formula CG:HsOCH:CH: O, has u
molecular weight of 901, a bolng poim
of 135 °C, a vapor pressure of 4mm i1, o
flash point of 49 °C and possesses a
sweetish ador that is slight at low
concentrations and strong at high
concentrations, 2-EEA has a chemical
formula CoHsOCH,CHOCOCH,, a
molecular weight of 132, a boiling point
of 156 "C. a vapcor pressure of 2mm Hg, a
flash point of 47 °C and possesses a m:ld
non-residual odor witk odor threshold
warning properties at appraximately 100
2pn.

2. Production ond Use

Ethylene glycol cthers are produced
by the reaction of ethylere oxide and an
aleohel. The lype of ethylene glycol
ether is delermined by the type of
alcohol employed. Methyl alcohol
produces ethylene glyce: monomethyl
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ether (2-MF) and elhyl alcohol produces
ethytene glycol moncethy!l ether {2-EE).
The corresponding acelates, 2-MEA and
2-EEA, are produced by reacting 2-ME
and 2-EE with acetic acid.

Over 420 million pourids of the four
substances were produced in the U.S. in
1081, with domestic consumption
accounting for approximately 80%.
Approximale 1981 consumption in the
United Stales for each substance was:
90 million pounds of 2-ME, 170 million
pounds of 2-EE, three miilion pounds of
2-MEA, and 160 million pounds of 2-
EEA.

Domestic congumpion of these
chemicals falls into five major
categories: chemice! intermediates,
industrial coatings, industrial solvents,
solvents and coatings used in irade
industriss, and jet fuel additives: The
major chemical intermediate use is in
the production of the glycol ether
acetates, 2-MEA and 2-EEA. Another
chemicyl inlermediate application is in
the production of plasticizers. industrinl
coating vse intludes finishes for cars,
trucks, heavy equipment, appliances.
melal furniture, stee] sheet and metal
cans. Electric circuit baard manufucture,
semiconductor manufacture,
phatographic applications. textite dyeing
and various industriel cleaning solvents
are among the many industrial solvent
application. The major trade industry
uses are in commercial printing as
solvents and as components of inks, und
in auta refinishing and muaintenance
peinting. Glycal ethers are used in jet
fuels to prevent freezing. Military uses
dominate this catepory. However, small
private planes represenl a small porticn
of the total use.

3. History of the Standard

OSHA's current Permissible Exposure
Limits (PELs) for 2.ME, 2-MEA, 2-EE and
2-EEA are 25 ppm, 25 ppm. 200 ppm, and
100 ppm. respectively. All are time
weighted averages {TWAs} for an 8-hour
workshift 125 CFR 1910.1000 Table Z-1).
In the Z-1 Table. 2-ME, 2-MEA, 2.EE
and 2-EEA are listed under the names
Methyl Celtlosolve, Methyl Celloso.ve
Acelate, 2-Ethoxyethanol and 2-
Ethoxyetbyl Acetate, respectively. The
OSHA standards bear a skin nalatign,
indicating the potential contribution to
the overall exposure by the cutaneous
roule, including mueous membranes and
eye, either by airborne or more
particudarty, by direct gontact with the
substance.

Tke current standards were adopled
in 1971 pursuant to section 6fa) of the
Occupational Safety and Health Act of
1970{28 U.5.C. 655). The source of these
standards was the American Ccnference
of Governmental Hygienists {ACGIH)

and they are based primarily on blzod.
kidney, liver and centra! nervous system
toxicity.

Privale fitrag, under section e} of
TSCA, subniitted the resulis of animal
studies ta EPA indicating that inhalation
and dermal exposure to low leve!s of 2-
ME and 2-EE may posee & serious risk of
fetotoxic affecis and a risk of ndverse
reproductive effects in males. As a
result of the testicular effects observed
in animal studies, the ACGIH, in its
notice of Intended Changes (for 1982),
proposed TWAS of 5 ppm for 2-ME, 2-EE
and their acetates which were
subsequently adopled in 1984. Likewise,
MIOSH published, on May 2, 1983, a
Current Intelligence Bul'etin
recommending that 2-ME and 2-EE te
regarded in the workplace as having the
polential to cause adverse reproductive
effects in male and femaie Workers {Ex.
5-001).

On January 24, 1984, EPA published
an Advance Notice of Proposed
Rulemaking (ANPR) (49 FR 2921) int
which it determined thas adverse
reproductive and developmental effects
are associated with these glycol ethers
at concentrations to which humans may
be exposed. As a result of information
received in response to the ANPR and
other information developed by EPA.
EPA determircd thal the risks
associated with exposure to 2-ME, 2.EE
and their acelates may be reduced to a
sufficient extent by action taken under
the GSH Act. Following these findings,
EPA, in accordance with section 9{a) of
TSCA. on May 20, 1886, referred 2-ME,
2-EE. and their acetates to OSHA to give
this Agency an opportunity to regulaie
the chemicals under the OSH Act (51 FR
18488). EPA requested OSHA lo
datermine whether the risks described
in the EPA report may be prevented cr
reduced 10 a sufficient extent by aclion
taken under the OSH Act. If such a
determination was made, then OSHA
was requesied o igsue an order
declaring whe'her the manufacture and
use described in the EPA report present
the risk therein described. EPA
requesied OSHA to respond within 180
days.

On December 11, 1986, OSHA
publisked a notice (51 FR 42257)
responding ta the EPA referral report by
making & prelimir.ary determination that
a revised OSHA standard limiting
otcupational expaosure to 2-ME, 2-EE
and their acetales coul? prevent or
reduce the risks due to exposure 10 &
sufficient extent and that such a risk
kad been accurately described by EPA
inn the report.

With this notice, OSHA is initialing
action within the meaning of seciior. 9(a)
af TSCA.

[1. Health Effects

The effects of exposure to the
ethylene glycol ethers on 1he
reproductive system anc on fetal
development have been stud.ed in
several an:mal gpecies. The resunts
uniformly show deve.opmental 1oxiity,
including increases in the incidences of
felal maiformations and resorptions, and
testicuiar damage. Studies have also
shown adverse hematologic effec:s and
adverse behavioral eflecis in sifspring.
Data are limited on mutagenicity and
potential carcinogenicity. A gummiry cf
OSN3 prenminary review of fhe
experimentzl studies is presented
below.

A. Absorption and Metabolism

Ethylene giycol ethers ave readily
agbsorbed following erul. dermal or
ichalation exposure. Meagarentents
made on excised human skin show an
extremely rapid absorption of 2-ML, 2.
EE and 2-EEA [Ex. 4-115). After 2-ME
and 2-EE are taken inta the bady  thay
are metabolized to methoxyaceliv acid
and ethoxyaceljc acid, respectively, by
aleohol and acetaldehyde
dehydrogenases. The acetate esters, 2.
MEA and 2-EEA, sre glso metabolized
to the sume atkoucetic acids ag their
parent compounds. Current evidence
suggests that the scid metabalites of
these glycol ethers may be the nctual
taxicanis [Exg, 4-10H, 4-133 and 4-142).

B Reprodactive and Beveluprearnd
Effects

Studies of inhalation exposures v 2-
ME snd 2-EE have shown that these
exposires produce adverse reproductive
and deveiopmenital effects in several
aniznal species. A reproduciive elfect
refers Lo alteraticns in the repraductive
or sexual functioning of the aault [rem
sexuil maturation through adul:hocd
{e.g. impotence or infertility}.
Developmental eflects tefor v ulverse
effects on the developing organ.sm thal
may result from toxic exposures o
witker parent prior o conception, during
prenatal develop:nent, ar postratawly to
the time of sexyal maturation (e.8..
death. structural abnormality, or

. functional deficiency of the developing

organism). The effects observed from
exposure ta 2-ME and 2-EE include
testizular damage. reduced fertil:ty.
maternal toxicity and developmentit
abnormalities of the fetus.

Available duta show that 2-ME is
developmentaliy texic in rabbils und
rats exposed by izhalation (Ex. 40420,
Fetotoxic effec:s {embryo/fetal drath or
resorplions) were observed afler
exposures of 10 ppm in rabbits and 50
pEm in razs. The No Observed Effent
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Levels (NOELs} were 3 ppm and 10 ppm,
respectively. Other fetal effects such as
skzletal and sof) tissue abnormelities
occurred at higher doses of 50 ppm and
above in rats and rabbits. In addition,
fetotoxic effects were observed i mice
after inhalatian exposure to 2-ME at 50
ppm (Ex. 4-108). The NOEL was 10 ppm.
In & ong-dose behavioral study,
neurochemical imbalences and -
behavioral changes in rat offspring were
ohserved after maternal or paternal
exposures of 25 ppm 2-ME (Ex. 4-136).

Testicular damage was observed in
rats and rabbits after inhalation
expasures to 2-MFE {(Ex. 4-045). At 100
ppm, degenerative changes occurred in
the germinal epithelium of rabbit
testicles, The NOEL was 30 ppm. In the
ral, decreased lesticular weight and
testicudar epithelial degeneration were
ohserved at 300 ppm, and the NOEL was
1Y ppm, Testicular damage was also
vbserved in a study -in rabbits exposed
orelly to 100 mgfka/day {Ex.4-110).In
particular in this study, a one-time
exposure of 250 mg/kg resulted in
testicular damage, These resulis are
verified by the findings of a cross-
gectional study of men engaged in the
production of 2-ME, where workers with
the highest potential exposures
exhibited decreases in-testicular size,
when compared to urrexposed controls
(Ex. 5-002}. ’

2-EE has been shown o be
developmentally toxic in laboralory
animala aftér inhalation exposure, In
rabbits (Ex. 4-039), fetal skeletal
abrormalities were observed at 175
ppm. In rata {Ex. 4-038) exposed al 250
ppm. the fetal effects inéluded
decreased mean live weight, increased
resorptions and Inereased exfernal and
skelelal effects. The NOEL in both
speciea was 50 ppm. [n addition, 2-EE
has algo been shown 1o be
devetopmentally toxic after dermal
exposure in the rat (Ex. 4-121): doses
totaling 1 ml/day caused resorptions
and visceral and skeletal abnormalities,
In behavioral testing of offspring,
separate maternal and palernal
exposures to 2-EE both resulled in
neuroloxic effects, including impaired
neuramuscular ability and
neurochemical imbclances in the brain
(Ex. 4-138).

Testicular damage was observed in
raobits after inhalation of 2-EE (Ex. 4
108) at exposures of 400 ppm: decreases
in testicular weight and degeneration of
seminiferous tubules were observed.
Thte NOEL wus 100 ppm. Rats similarly
expesed did not exhibit any adverse
reproductive effects (Ex. 4-103}. Thus, in
rats in this atudy, the NOEL was
measured at 400 ppm. A recent human

study has ovaluated the semen quality
of men exposed to 2-EF during the
preparation of ceramic shells in metat
casting (Ex, 5-003). Workers exposed by
inkalation to 2-EE st airborne levels
ranging from non detectahle to 33.8 ppm
exhibited a decrense in average sperm
count compared Lo the counts of in-plant
controls.

2-MEA and 2-EEA are expected 1o
show developmental and reproductive
toxicity similar ta their parent -
compounds 2-ME and 2-EE. This ia
based on the fact that sach glycol ether .
and its acetate are metabolized {o the
same acid metabolite {methoxyacetic:
acid and ethoxyacetic acid,.
respectively) and the fact that the
metabolite ia believed to be toxic. Por
example, dala suggesl that 2-ME,
thraugh ite metabolite methoxyacetic
acid, has an adverse effect on the testis
{Ex. 4-133). Intraperitoneal injections of
methoxyacetic acid have induced
devaelopmental toxicity, lending support
to the idea that methoxyacetic acid is
the active agent (Ex. 4-102). Because 2~
EE {s metabolized in a manner similar to
which 2-ME is meiabolized. 2-EE's
metaboelite, ethoxyacetie acid, is also
believad 1o be a toxic agent.

C. Hematalogic Effects

Data from laboratory enimals have
demanstrated that exposure to 2-ME
may resull in a variety of hematologic
effects tncluding hemolysis, bone
marrow depressicn, and
immunosuppression. (Exs. 4-017. 4-0428
and 4-077), The effecis observed have
resulted from exposures similar to those
procducing reproduclive or
develapmental effects. Limited data
from mouse studies suggest that 2-EE, 2-
EEA and 2-MEA may &lso produce
adverse effects on the peripheral blood.
{Ex. 4-135).

Adverse hematologic effects including
anemia, fowered white blood cell counts
and bone marrow depression have also
been obgerved in humans exposed to 2-
ME, and possibly 2-EE. Aiter dermal
exposure Lo an undetermined quantity of
2-ME, workers in an electroplating
facility exhibired bone marrow injury
and pancytopenie as well as
encephalopathy [Ex. 4-139}. Air
concentrations during the use of 2-ME
averaged 8 ppm. 2-ME had been
substituted temporarily for acetone due
to a shortage. Clinical recovery followed
cessation of exposure to 2-ME. One
death from aplastic anem:s, three cases
of bone marrow injury, and four cases
with non-specific bone marrow changes
were observed in lithograrchers exposed
dermally and by inhalation to multiple
solvents including 2-EE and dipropylene
glycol monomethyl ether {DPME] {Ex. 5-

004), However, this study is difficult to
interpret because the exposure
situations. 2-EB toncentrations and
concentrations of other chemicals were
not well characterized. Exposure
measurements were made for DPME

-only, as the autliors considered this the

most likely etiologic agent. Thus it is
uncertain whether 2-EE could be
fmplicated.

11, Risk Agsessmeni

The EPA has prepared a risk
ausessment {Ex. 3-004) for 2.ME, 2.MEA,
2-EE-and 2-FEA. This assessment
estimated human risk on the basis of the
most sensitive end point{s) observed in
the animal studies. To estimate this risk.
EPA calculated the margins of safety.
The margin of safety is defined as the
No Observed Effect Level (NOEL], in the
most sensitive species studied, divided
by the estimated human exposure level.

The NOELs for testicular toxicity
utitized by the EPA in calculating
margins of safety wers 30 ppm for 2-ME
and 100 ppmi for 2-EE, For :
developmenial toxlcity, the NOELs were
3 ppm for 2-ME and 50 ppui for 2-EE.
Because the acetates are thought e
rapidly hydrolyzae Lo acetate and glycol
ether in the body, the effects of 2-MEA
and 2-EEA were assumed to be the same
as those of 2-ME and 2-EE. respectively.
Therefore, the NOEL for each scetate
was assumed to be the same as thal for
the respective glycol ether,

Exposure daia for various segments-of
industry where glycol ethers are
produced or used were ohlained and
used to calculate margins of safety for
warker exposures in each segment. An
exposure level! with a 200-/0ld margin of
safety is considered unlikely to protduce
adverse effects in humsans. However. for
many uses of these glycal ethers, the
occupational exposure levels were 30
high that only a small or non-existent
maryin of safety would be provided fo
workers. The EPA estimated that
between 206,000 and 350,000 warkers
are exposed to these four glycol ethers
at air concentrations that provide less
than a 100-fold margin of safety, while
approximately 48,000 workers are
exposed with less than a 10-fold margin
of safety. The EPA risk assessment (Ex.
4-004) considered only inhalation
axposures; 4 risk agsessment that
accounted for absorption through the
skin of exposed workers could
congiderably increase the assessed risks
of exposure and the population at risk.

From the testicular effects observed ic
experimenial studies, it was pessible {o
further estimate the risks of human
exposure: EPA estimated that a six to
seven percent reduction in fertility could
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occur ameng males exposed to-2:ME at
levels between 1 and § ppm,
Furthermore, EPA observed that,
because hematologic effects have been
found at exposure Jevels producing
developmental effects, controlling the
risks of developmental toxicity will.also
reduce the risks of hematologic effects.

In its risk assessment, EPA has relied
primarily on a gualitative method, the
uge of g margin of sefety approach, to
estimate the risk of reproductive
hazards, Although the use of margins of
safety i8 a generally accepted
methodology, OSHA has often relied on
a more quantitative approach 1o risk
assessment in order to establish
significant risks, To date, only a few
attemplts have been made to develop
methodology to gquantitatively assess
ihe rigka sgsociated with reproductive
and developmental hazards. Therefore,
OSHA is curtently searching for
metheods to quantify these risks and the
Agency welcomes any information with
respect to this issue.

IV. Occupational Control Measuras

Currently, the primary source of
occupational exposure data is the Pedco
Environmental, Inc. (PEI) report
prepared far EPA (Ex. 4-007}. FEI based
estimates of occupational exposure on
data from GSHA and MIQSH. The
exposure data show that in most large
industries {(manufacturing, farmulation
and industrial solvent uses), the
majority of exposures are below 0.03
ppm for 2-ME and below 1 ppm for 2-EE.
Hawaever, the trade industries involved
in the application of surface coatings
and inks are characterized by higher
exposures (exposures above 3 ppm for 2-
ME and above 10 ppm for 3-EX).

The exposure data collected by PEI
were obtained from published reports,
unpublished dala maintained by OSHA
and NIOSH, and:several industry trade
groups. Most of these data represent
exposures occurring in the late 1970°s
and early 1980°s. In addition, these data
sources contained little information on
current irdustry practices with regard to
the use of engineering and work practice
controls and personal protective
equipment, QSHA is currently gaihering
additional data ta broaden and update
its data base on airborne exposure
levels and current industry practices.

The exposure data in the PEI report
are based solely on inhalation exposure
(o glycol ethers. Dermal absorption can
be a mejor contributor to the total
exposure, OSHA is currently gathering
additional exposure information,
including data on the contribution of
dermal exposure, which will permit the
Agency to develop a more accurate
profile of the current exposure situation,

OSHA's preliminary evaluaifon of
evgilable information indicaies that
expasures can be controllad by
inslituting engineering controls,
improving work practices or requiring
employees to use petsonal protective
eguipment wherever engineering
controls fail to reduce the exposure to
the desired level. The use of engineering
cantrols, such as enclosing the operation
and using local exheust ventilation,
would contribute to the reduction of
exposure levels in the workplace. Using
personal protective equipment such as
goggles, gloves, aprons and respirators
{where necessary) and substituting for
the chemical {if feasible) could also
further decrease worker exposure,

V. Technological Feasibility and
Economic Analysis

Indusgtrial Economics, Incorporated
(IEc) prepared a draft regulatory impact
analysis for EPA (Ex, 4-008] that has
asseased the cost of installing
engineering equipment to control glycol
erher exposures. They estimate that if
all workplaces. industrial and trade,
installed engineering controls and used
personal protective equipment, the
capital costs to attain a 0.1 or 0.5 ppm
exposure lavel, wotld be $88.8 million
and $42.8 million, respectively, and the
operating costs would be about $1.25
billion for either exposure level. EPA
suggeste th~* many firms, due to high
costs, will ., ' for substitution.
Therefore, assuming 8 move by firms to
substitutions, EPA estimated that the
annualized cost of revising the currem:
PELs for all workers would be $83
millior.

OSHA'’s preliminary evaluation of the
available information suggests that it
would be technologically and
economically feasible te implement
engineering conirols and other
proteclive measures which may be
necessary in order ta reduce the current
PEL. OSHA intends to develop a more
detailed regulatory assessment on the
feasibility of reducing the PELs.

V1. Scope of Regulation

In the past OSHA hLas typically
regulated chemicals under the 6{b)
rulemaking process by developing
hierlth standards for ore substance ata
time. However EPA, under section 8(a}
of TSCA, has referred. as a group, four
ethylene glycol ethers 10 OSHA. These
four substances have been treated us a
group by EPA, NIOSH and the ACGIH
because of their industrial, significance
[volume of production and length of
uge), their similar chemical properties
end uses, and because of the available
toxicity data for 2~ME and 2-EE, Thus,
in its response to EPA's referral and in

thia nolice, OSHA is considering these
four ethylene glycol ethers for a single
rulemaking.

However OSHA is considering
whether it may be best to treat 2-F. 2-
FE and their acetaies ag a group or to
treat each substance sepacately. There
are data which suggest that differant
PELs would be appropriate. For examp e
toxicity data have established that 2-
ME {8 a more potent reproductive thxin
than 2-EE. Thus there ir a potential tisk
differential between 2-ME and 2-EF, ard
gimilar differences beiween their
regpective acetates.

QSHA is alao considering the
posgibility of expanding the scope of its
rulemaking to cover other glycol ethers.
The glycol ethers family, of which the
ethylene glycol ethers 2-ME. 2-EE and
their acetates are a subset, contains
hundreds of compgunds, many of which
have not been tested. It is reasonable to
agssume that, based on atructural
similarities and similar metabelic
pathways, that the adverse effect of at
1zast some of these compounds may be
similar to those already tested. Some
preliminary studies being conducted by
NIOSH suggest that exposure {o some
higher order glycol ethera may present
reproduciiva risks similar to those for
ethylene glycol ethers. The industrial
and trade users who employ substituies
for 2-ME, 2-EE and their acetates to
reduce emplcyee risk from exposure to
ethylene glyco!l ethers, may choose other
glycol ethers which are potentialiy es
toxic as these four, Therefore, it may be
appropriate to include other glycol
ethers within the scope of a possible
standard.

Adopting a more generic approach to
regulaticg glycol ethers might also lead
to mare efficient rulemaking, in the past
regulating chemicals an a substance by
substance basis has invo.ved major
commitments of the Agency's time to

e

v
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. gne substance. Including more than one

substanice in a single rulemaking. where
those substances show many
similarities in their chemical properties
and uses, would enable OSHA to make
a more efficient use of its resources,
saving both time and effort which could
be utilized on standards for clher toxic
substances.

OSHA solicits information and
comments with respect to this issue.
Specifically. is a generic approach
feasible or appropriate for glycal ethers,
or should OSHA conlinue 1o regulate
substance by substance? Also if e
generic approach is feasible how might
guch an approach be implemented, given
the fact that the observea adverse
effec:s for different substances may
occur at diiferent exposure levels?

v

e

(/ 7 }
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Request for Commants

OSHA solicits information and
commenis relevant to the effects and
controls of exposure to 2-ME, 2-EE and
their acetates. OSHA is also considering
whether 1o broaden the scope of the
rulemeking to include glycol etkers other
than those referred by EPA. Thus,
OSHA is also interested in information
on other gtycol ethers. Interested parties
are invited to express opinions as ta
what provisions, including those which
sel the permissible exposure limit(s),
should be included in a revised standard
for these ethylene glycol ethers. OSHA
is specifically interested in methods,
costs, end effecdveness of control
strategies that have already been
employed to reduce exposure to 2-ME,
2-EE. and 2-MEA and 2-EEA. The
questiong below will provide specific
guidance on OSHA's request for

information. Please provide the
rationale that supports your
submissions.

Information an glycol ethers that has
already been submitted 10 EPA {Docket
No. OPT5-82030) (3 part of the OSHA
record (Docket No. H-044) and need not
be resubmitted. Comments and data
previousty submitted to OSHA remain
part of this record and likewise need not
be resubmitted.

Comments should be sent in
quadruplicate to the Docket Officer, ul
the address noted above, wheara they
will be availgble for inspection and
copying. The data recelved will be
carefully reviewed by OSHA to
determine appropriate ection.

A. Health Effects.

(1) What studies should OSHA
consider to assess potential health risks,
eapecially the reproductive and
developmental effects, of 2-ME, 2-EE, 2-
MEA, and 2-EEA?

{3) What available data, such as
medical recoras or unpublished studies
not now in the recard, should be
included in OSHA’s decision making?

{b) In light of the reproductive,
developmental, and hematotoxic effects
shown by the animal studies. what -
human data show such effects?

{c) What recent animal toxiclty data
for glycol ethera other than 2-ME, 2-EE
end their acetates exist?

(2) What dermal absorption studies
ara available and what is the exlent of
potential adverse health effects resulting
from such dermal exposure?

(3) Whet studies and other evidence
are available indicating the combined
effects of inhalation end dermal
exposires?

(4]} How should OSHA estimate the
significance of rigk al the ¢urrent
exposure levels for the 4 subject glycol
ethere?

Specifically:

(2) What mathematicel models are
most appropriate to guantify the risk of
reproductive and developmentat effects
or other adverse health effects from
exposura to glycol ethers?

{b) What approaches. other than
quantitative risk assessment, are
available for assessing reproductive or
developmental risks?

{e} 18 EPA’s use of margins of safety
an appropriete method? Why? What are
its advantages and/or disadvantages?

(d) Which siudies sheuld be used for a
quantitative risk assessment for glycol
ethers,

(e) Which health effects in which
animal species, by which route(s} of
administration and at which dose
level(s), should be serected for use?

-~

L
A
P—

~



Federal Register / Vol: 52, No. 83 / Thursday, April 2, 1987 / Proposed Rules

105891

{f} How should dose levels in
experimental animal studiea be
converted to equivalent doses for
occupationally exposad persons? How
shaould tha dose levels be expressed?

{8) What exposare duration other than
working lifetime, i.e., gestation period,
first trimester, etc., should be
incorporated into a risk assessment
model?

(h) Should corrections be made for
species to apecies extrapolation and for
combined rovtes of exposure (i.c..
dermal and inkalation)? How should
these exirapolations be done?

{i) Are there data availebla to indicate
a “dose response” effect for glycol ether
expoguare?

(i) What is the relationship between
frequency and duration of exposure to
glycol ethers and risk of reproductive
developmental effects?

(k) What quantitative methods ere
available for estimating risks other than
reproductive or developmental risks that
are associated with glycol ether
exposures [e.g., hematologicel effects,
neumloﬁical effects)?

{1) What methods are available to
measure the health risks from dermal
coniact with the glyco! ethers?

B. Permiasible exposure [inyts.

2-ME and 2-MEA have been found ta
be mors toxic than 2-FE and 2-EEA.
Therefore, it may be necessary to set
four permissible expogure limits within
one standard. The development of four
separa‘e standards may not be as
efficient as one standard for the group
be.ause of the similarities in the
arverse effects observed, because it
may be necessary to consider their
combined effects, and because expasure
data indicate that in meny workplaces
more than one of them are in use
simultaneously.

{1) Should OSHA sel 4 separate PELs
within one standard or set one PEL for
all 4 substlances?

{(2) Would compliance with limils for
these four chemicals be faciliteted by
the promulgation of a single limit for all
four chemicals, based on the hazards
associated with the most toxic chemicel
(i.e., 2-ME)?

{3) Should the glycol ethers 2-ME, 2
MEA, 2-EE, and 2-EEA be treated
separately or as a group in terms of
rulems king?

(4} Shnuﬁd OSHA take a generic
appreach 1o the regulation of the family
of glycol ethers and include other gylcol
ethers in the scope of its rulemaking?

(5) Should a revised standard for 2-
ME. 2-EE and their acetates include an
8-hour time weighted sverage. a short
term exposure limit (STEL). a ceiling
level, and an action level or some
cambination of these limits?

{8) What permisaible exposure imits
should be proposed and what health
evidence is available to support these
limits?

(7) What are the limits of detection
and accurecy of the availabla methods
of monitoring for each of the four glycol
ethers under consideration?

(8) What data support the
technological feasibility of achieving the
permissible limits under consideration
for the various job categorias?

C. Production and Cantrol Systems,

(1) What current production processes
and thelr associated engineering
caontrois are utilized.

{2) What data are there indicating the
efficiency of the currenlly employed
control techniques?

{3) 1 there any industrial process or
trade use for which engineering controla
are not adequate to contral workers’
exposure to levels at or below the
current limits?

{4) What are the potential
modifications in process or production
technologies that are available or can be
jmplemented for reducing workers
exposures?

(5) What level of exposure reduction
can be expecled from employing specific
process modifications or installing
specific engineering controla?

D. Substitution Availability.

{1) What substitutes are there for 2-
ME, 2-EE and their acetates and what
are their limitations?

(2] For any available substitule are
there studies available documenting
potential adverse health effects?

(3} Are there unique situations,
industrial gpersations or trade uses
where substitules have been determined
ta be either unavailable or infeasible to
use for controlling worker exposures?

{4) Where are there industrial uges
where substitutes can replace only a
part of 2-ME. 2-EE, 2-MEA or 2-EEA in
4 mixture?

(5} Whal is tha extent angd the impact
of such partial substitution?

(8) How efficient are substitutes as
compared to 2-ME, 2-EE and their
acetrtes in specific industrial uses?

{7} What non-chemical substitutes are
there for uses that now employ glycol
elhers?

(9) What costs are involved in
reformulating preducts or redesighing
procesaes so that substilutes can be
used.

(9) Are there improvements in
productlivity or other economic
adventages to be gained from
substituting other chemicals for glycol
ethers?

E. Protactive Equipment gnd
Respirators.

BEST COPY AVAILABLE

{1} What types of respirators are
currently being supplied by employers
for protection against glycol ethera? In
what processes?

{2) What are the costs associated with
the use of respiratory protection? In
particular, if chemical cartridges are
being vsed, how often are they
replaced?

(3) What data are available {or the
glycol ethers on breakthrough times of
orgarntic vapor-cartridges?

(4) Whai other types of prolective
equipment, such as gloves and aprons.
are currently being supplied by
employers?

(5) OSHA is aware that butyl rubber
mey provide the best 8-hour protection
against dermal contact with 2-ME, 2-FE
and their acetates and that nitrite rubber
is effective in splash (short lerm)
situatlons.

(a) Have any other materials been
tested and been found to be equally
protective?

(b) In what processes or job
categories is it curren! practice to use
protective gloves? aprons?

{c) How often must these gloves be
replaced to ensure that there is no
dermal contact with glycol ethers?

{d} Are there processes that have the
potential for dermal conluct where it is
not desirable to wear protective gloves
because their use will inlerfere with
productivity or product quality?

(e} What are the costs of these gloves
per employee per year?

[8) What is the durability or resistivily
of this protective equipmeni?

(7) Under what conditions {e.y.
exposure level, type of operation.
duration of exposure) do employers
presenily prov.de protective equipment
and respirators to their exposed
employees?

F. Exposure ond Monitoring.

(1} What proportion of the workforce
in each of the following sectors is
exposed to 2-ME, 2-EE and/or their
acetates? At whal levels?

(a) Chemical production and
intermediates?

ib) Industrial coatings and
farmulation?

{c) Ink formuation?

(d} Electronics mannfacture?

(e} Metal fabrication?

(f] Coatings application {e.g. for
applisnces, avtomobiles machinery and
equipment)?

{9) Commercial printing?

(h} Maintenance painting?

{2} In what other industry sectore ave
workers exposed to glycol ethers? At
what levelg?

(3) What ere the job categories ir.
each cf the affected sectors in which
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workers are polentially exposed to
glycol ethers? For each job category,
please provide a brief description of the
operation.

{4y Whai is the distribution, by age
and sex, of the exposed populations in
each of the affected sectors?

(5) How many workers are exposed or
have the potential for exposure to glycol
elhers in each job category?

(8) What are the frequency, duration
and levels of exposures ta glycol ethers
for each job category? Flease include the
analytical method and type of samples
used for delermining exposure levels.

(7] What engineering controls and
types of protective equipment are
available or in use for each job category.

(8) What is the extent to which
occupational exposure in formulation or
trade uses is "mixed" L.e., invoives
exposure to more then one glycol ether
or acelate, either concurrently or
serlally? Are smployees involved in the
following procesces exposed to one or
more chemicals in the glycol ethers
family?

{a) Coatings application.

(b) Automobiie refinishing.

{c]) Maintenance painting.

{d) Print shops.

{e) Metal fubrication,

(f) Coatings application formulation.

() Ink formulation.

(9} OSHA s current method for
monitorirg glycol ethers and their
acetates is based on the use of charcoal
tubes and gas chromatographic analysis.
The limits of detection for 2-ME, 2-
MEA, 2-EF, and 2-EEA are 0.1, 0.01.
0.02. and 0.01 ppm, respectively.
Recently, silica gel and passive
dosimeters have been tested and found
to be adequate for monitoring under
some circumsiances,

{a) What other metheds are available
to monitor for 2-ME, 2-EE and their
acetates which have lower limits of
detection than current analytical
methods?

(b) What are the limitations that apply
to the use of these melthods? Please
provide details on the accuracy and
precision of the sampling me*hod, the
range and limits of deteciion, and the
method of validation of sampling and
analyses.

{c} What methods can be used to
monitor short-lerm exposures to 2-ME,
2-EE and their acetates?

(d) Can passive dosimeters or
charcoal tubes distinguish among the
glycol ethers and their acetates in
situation where there is mixed
exposure?

(10) OSHA has evidence thai suggests
that exposure ta glycol ethers may not
be insignificant among alrline and
refinery employees.

{a) Under what circumstances mighi
airline employees be expased to glycol
ether vapors.?

(b) What are the prints of employee
exposure in the blending of glycol ether
de-icing edditives into jei fuel?

(c) What are the job categories,
number of employees, and frequency
and duration of exposure among
employees invalved in the blending
process?

G. Worker Training.

(1) Describe the iraining that workera
currenily receive for the purpose of
reducing the risk associated with glycol
ethers exposure (e.g. length of course,
topice covered, frequency, and
availablilily of audio visual aids, and
written operating instructions).

(2) Is there any evidence documenting
the effectiveness of the training being
recelved by the employee (e.p.
decreased absenteeism, decreased
medicalf/insurance costs, a decreasa in
accident/iilnese rates/severity, an
increase in productivity?

(3) What are the basic elemenls which
should hie considered in developing or
revising the training given to workers
exposed to glyeol ethers in the various
industry seciors?

{4) OSHA's Hazard Commurication
standard requires that manufacturers
label their products to provide
information on hazardous material
caontained in these procducts.

(a} At whatl volume percent do labels
on products containing glycol ethers
currently identify glycol ethers as an
ingredient.

{b) What products are currently
labeled as containing glycel ethers?

H. Medical Surveiliance.

(1) What illnesses or conditions
attributable to glycol ethers have been
observed?

(2) What elements are appropriate for
inclusion in medical end clinical
examinations performed to identify
overexposed workers and/or to ingicale
the status of workers health?

{3) Are semen analyses included in
medical surveillance programs for male
workers exposed to glycol ethera;

{4} Is it current practice for
reproductive history to be given special
emphasis in the medical surveillance of
glycol ethers exposed employees? -

(5) Do employers currenily provide
specific tests or procedures as part of
medical surveillance for glycal ether
exposed employees? What is the basis
for selecting or choosing these tests or
procedures? At what frequency are
these tests performed?

[8) What are the exposure levels
encountered by workers [including their
job categories and/or job

classilications) who are covered by
medical surveillance programs?

(7} What evidence is available
indicating risk reduction due 1o
implementdtion of medical surveillance
programs?

L. Costs of Control Measures.

(1) What are the costs of
implementing engineering controls or
modifications to production and process
equipment {elther currently in place or
planned to be installed for reducing
workers’ exposures)? How much
reduction in employee exposure can be
achieved by each particular control
measure? What are the service life and
mainlenance costs for this equipmeni?

(2} In what sectors is it curreni
practlice to remove pregnant workers
from jabs invelving exposure to glycol
ethers?

(3) Whet is the cost of the personal
prolective sguipment currenily in use or
projecied for fulure use? Which
employees or job descriptions would be
required to wear what ype of
equipment? (Please indicate the type of
protective equipment as well as process
descripticns).

(4) What is the cost of the currently
employed and/or projected medical
surveillance program?

(5) What is the cost of the currently
instituted and/or projected training
program?

(8) What is the cost of the currently
employed and/or projected personnel
exposure monitoring and sampling
analyses?

(7} What values can be determined for
benefits of reduced glycol ether
exposure, such as projected reduciions
in medical treatment. insurance
premius:s, and workers ccmpensation
payments, decreased absen{eeism and
employment turnover, and increased
productivity?

). Environmentof Effects.

The National Environmental Policy
Act (NEPA} of 1969 (42 US.C. 4321, f
saq.), the Council on Environmental
Quality (CEQ) regulations (49 CFR part
1500, 43 FR 55978, Novernber 29, 1978),
and the Department of Labor (DOL)
NEPA Compliance Regulations (29 CFR
Part 11); (45 FR 51187 &¢ seq., August 1,
1980) require thet Federel agencies give
appropriate congideration to
environmental {ssues and impacts of
proposed actions significantly affecting
the quality of the human environment,
OSHA is currently collecting written
information and data on possible
environmental impacts that may occur
outside of the workplace as a direct or
indirect result of promulgation of a
revised stendard for occupational
exposure to glycol ethers. Such

s K
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information should include any negative
or positive environmental effects that.
could be expected to result from a
revised regulation. Specifically, OSHA

. requests comments and information on
the following:

(1) How might a revised regulation for
glycol ether exposure affect the
environment?

. [2) What is the potential direct or
indirect impact on water and aixr
pollution, energy usage, solid waste
disposal and land use.

(3) How would glycol ether substituies
{If available} aller the ambient air
quality, water quality, solid waste
disposal and land use?

K. Impact on Smoll Business Entities.

Under the Regulatory Flexibility Act
(5 U.5.C. 801 et seq.), agencies are
required {o assess the impact of
proposed and final rules on-small
enlities. I that regard, OSHA solicits
the following irformation:

{1} How many and what kind of smail
businesses or ather smail entities would
be affected by revising the standard for
2-ME, 2-FE and their acetates.

(2) Could difficulties be encountered
by small business entities when
attempting 10 comply with specific
provisions of a glyco] other regulation
covering sech areas as exposure
monitoring, expesure limits, meihods of
compliance, medical surveiilance,
respirators, protective clothing, hygiene
facilities, recordkeeping, housekeeping
information and training and labels and
signs?

(3) Could such provisions be modified
for small business entities which would
assure equivalent protection of the
health of their employees?

L. Duplication/Overlapping/
Confliciing Rules.

(1) Are there other federal regulations
which may duplicate, overlap or conflict
with an OSHA regulation concerning
glycol ethers?

(2} Are there critical federal programs
{defense, energy.} which may be
impacted by an OSHA regulation
concerning glycal ethers?

M. Financial and Economic Profile.

(1} For the producers of glycol ethers,
what are the total annual volumes and
dollar values (for the last 5 years) of
productior, shipments, inventories,
imports and exporis of 2-ME, 2-EE and
their acetates? Are thase expected to
increase or decrease in future yeers?
How much glycol ether is manufactured
by companies for their own use as a raw
maierial or product?

(2} For companies engaged in glycol
cther production, distribution and/or
use, what are the total annaal
investments categorized as replacement,

expansion, modarnization and health
and sefety prolection programs..

{3) For the last 5 years. What.are {otal
assets, stockholders equity, net worth,
fepreciation charges, debt-equity ratios
end rate of return on asseta and equily
for companies engaged in glycal sther
production, distribution and/or use?

{4) For each glycol ethers production
facility, what was the date it began
operation and how much [onger is it
expected to remain in operation?

(5) How would the balance of trade in
products produced with glycol ethers be
affected by a more stringent U.S.
occupational regulation or health
atandard for glycol ethers?

(8) What were the annnal labar
turnover rates over the last five years
for sach of the affected industry sectors?

{71 Are there any unique
characteristics in any of the affected
industry seclors (e.g., rental of capital
equipment, unique employee gkil's) that
could affect the ability to achieve
compliance with a glycol ether
standard? What are these unique
characteristics?

(8] What is the degree of market
concentration (including the role of
small business} and the approximate
number of firms in each of the affected
industry sectors?

(9) What are the availability, price
and serviceability of substitutes for
products containing 2 ME, 2-EE and
their acetates?

{10) Assuming no change in
regulation, what are the projected trends
in the use of 2-ME, 2-EE and their
acetates?

(11} If the market price of 2-ME, 2-EE
and their acetates were to increase by
1%, 5%, or 10% as a result of regulation,
whal would be the magnitude of the
impact on the production and
consumption of these glyco! ethers?

{12) How profitable are the production
processes which either produce or
consume glycol ethers? What are the
moat profitable processes in praduction?

(13) What is the gross annual
consumption of 2-ME, 2/EE and their
scetates? What is the approximate
annual coneamption of these glycal
ethers per plant?

(14) Do companies in each of the
affected industry sectors purchase
glycol ethers fram one or several
suppliers of the product? Whet is the
geographic distribution of the industry
and its customers? Where are these
suppliers located geographically with
respect to the facilities that use or
process {t?

(15) For products in which glycol
ethers are used, what portion of the cost
could be accounted for by the use of
ghycol ethers?

(18) For a firm using glycol ethers,
what -ether chemicals covered by OSHA
standards are currently used ir the
plant? How would engineering contrals
or process modificalion for glycol ethers
affect exposure to these ciher
chemicals?

Statulory Authority

This Advance Notice of Propesed
Rulemaking was prepared under the
direction of Jokn A. Pendergrass,
Assistant Secretary of Labor for
Occupationsl Safety and Health, 200
Constitetion Avenve, NW., Washinglon,
DC 20210. It is issued pursuant to
section B{b) of the Occupational Safety
and Health Ast {84 Stat, 1593: 20 US.C.
B55].

List of Subjects in 29 CFR Part 1910

Chemicals, 2-Ethoxyethanol, 2-
Ethoxyelhanol acelate, Glycol ethers, 2-
Methoxyethanol, 2-Methoxyethanol
acelate, Occupational safety and health,
Reproductive and developmental
toxicity.

‘Signed at Washington, DG, thie 25th duy of
March 1087.
John A. Perdergrass,
Assistant Secretary of Lobor.
[FR Doc. 87-7028 Filed 4-1-87; 8:45 am]
BILLING CODE 4510-26-M

DERARTMENT OF TRANSPORTATION
Coast Guard

33 CFR Part 100

[CGD3 87-09]

Regatta; Bamegat Bay Classlc, Toms
River, NJ

AGENCY: Coest Guard, DOT.
ACTION: Notice of proposed rule making.

SUMMARY: The Coast Guard is proposing
to amend the Special Local Regulations
governing the annual Barnegst Bay
Clasaic power boat race. The locaticn of
the regulated area and effective period
of the regulations are being changed
alang with carrection of the event name.
This regulation is needed to provide for
the safety of participants and spectalors
on navigable waters during the eveni.
oATE: Comments must be received on or
befare May 4, 1987,

ADDRESSES: Comments should be
mailed 1o Commander {b), Third Coast
Guard District, Governcrs stand New
York, NY 10004-5098. The commenis
and any other materials referenced in
this notice will be aviilable for
inspection and copying at the Boating



