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_ Approved: Pe
COMMONWEALTH OF PUERTO RI{eGetary of State
DEPARTMENT OF LABOR AND HUMAN RESOURCES

OCCUPATIONAL SAFETY AND HEALTH OFFICE m
BARBOSA AVENUE ) D “""‘A ‘

HATO REY, PUERTO RICW ...................................

RESOLUTION

I, Carlos S. Quirds, Puerto Rico Secretary of Labor and
Human Resources, pursuant to the authority conferred by Section 8
of the Puerto Rico Occupational Safety and Health Act, Act Number
16 of August 5, 1975 (29>LPRA 361 et seq.) as amended, hereby
amend the Puerto Rico Occupational Safety and Health Regulation
Number Four (Part 1910) approved on February 1st., 1978 and
amended on February 21st.;’March 16, May 8, July 18, September 8
and Octobeér 9 of 1978, adopting the Final Standard for
"Occupational Exposure to Acrylonitrile (Vinyl Cyanide)™ which
appears published in the Federal Register, Volumek43, Number 192
of October 3, 1978.

This adoption replaces the Emergency Temporary Standard
for Occupational Exposure to Acrylonitrile (Vinyl Cyanide) which
was approved on May 8, 1978 and filed with the Department of State
on May 11, 1978.

| This adoption shall be effective immediately after its

approval. P

P .
Given on this /éfé; day of ngigary of 1979.
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[4510-26]
: Title 29—Labor
CHAPTER XVil—OCCUPATIONAL

SAFETY AND HEALTH ADMINIS-
TRATION, DEPARTMENT OF LABOR

PART 1910—OCCUPATIONAL SAFETY

'AND HEALTH STANDARDS

Occupational bExposuro to
. Acrylonitrile (Vinyl Cyanide)

AGENCY: Occupational Safety and

Health Administration, Department of -

‘ Labor.
ACTION: Final standard.

SUMMARY: By this final standard,
the Occupational Safety and Health
Administration (OSHA) sets the per-
. missible limit of occupational exposure
- to acrylonitrile (AN) (also known as
vinyl cyanide) at 2 parts acrylonitrile

/

per milljon parts of air (2 ppm), as an "

8-hour time-weighted average concen-
tration (TWA), with a ceiling level of
10 .ppm for any 15-minute period
during the 8-hour day. In addition, the
standard establishes an action level of
1 ppm as an 8-hour time-weighted
average. The basis for this standard is
OSHA'’s determination that laboratory
and epidemiological data indicate that
exposure to AN presents a cancer
hazard-to workers. Provision  is - also
-made for specific exemptions from the

standard. for the processing, handling,

and use of acrylic and modacrylic
fibers, ABS/SAN resins, nitrile barrier

resins, and nitrile rubbers, when these
materi are in the form of finished
polymers, and certain other materials

containlng and/or made from AN,
This sténdard is intended to minimize
the potential for cancer among em-
ployees. exposed to AN in the work-
place. Employees protected by this
-.standard work principally in  the
chemical and plastics industries. The
standard requires that employee expo-
sures be controlled to within the per-
missible  exposure limits by engineer-
ing and work practices, supplemented
by respiratory and other protective
equipment in limited situations. The
standard also requires the measure-
ment of employee exposure, employee
training, medical surveillance, and re-
cordkeeping. The 2 ppm limit has been

set because it will provide significant

employée protection and is the lowest
level feasible for most employers af-
fected by  the standard, The final
" standard supersedes the emergency
temporary standard, which was issued
on January 17, 1978.

EFFECTIVE DATE: This standard
.will - become effective November 2,
1978. Startup dates: Installation of en-
gineering controls shall be completed

by November 2, 1980. Training pro-

.
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grams shall be instituted by January .
2, 1979. All other requirements of the

standard shall be effective November
2, 1978.

FOR FURTHER INFORMATION
CONTACT:

Mr. Gail Brinkerhoff, Office of Com-
Occupational -

pliance Programs,
Safety and Health Administration,
Third Street and Constitution

Avenue NW., Room N-3112, Wash-

ington, D.C. 202%0, telephone 202-
523-8034.

For additional copies of this regula-
tion, contact:

OSHA Office of Publications, USs.
Department of Labor, Room N-3423,

Washington, D.C. 20210, telephone:

202-523-86717.

SUPPLEMENTARY INFORMATION. .

I. BACKGROUND

PHYSICAL PR»OPERTIES', MANUFACTURE,
AND USE OF ACRYLONITRILE

Acrylonitrile (CH2=CHCN; CAS

#000107131) (AN) is a widely used .

chemical irntermediate in the manufac-
ture of acrylic fibers, synthetic rub-
bers, and plastics. Its use in the manu-

facture of a number of acrylic fibers .

and copolymer resins accounts for

‘most of the 1.5 billion pounds of AN

produced annually in the United
States. AN is a clear, -colorless (when

" pure), or yellowish liquid with a char-

acteristic odor at relatively high con-
centrations and a molecular weight of
53.06. It is very reactive and polymer-
izes violently in the presence of strong
bases. Pure AN is subject to self-poly-

merization with rapid pressure devel--

opment (the commercial product is in-
hibited and not subject to this reac-
tion), AN is a volatile (vapor pressure
83 mm Hg at 68° F), flammable liquid
with a flash point of 30° F (open cup),
is easily ignited and may release cya-

nide gases when burned, especially -

where the supply of oxygen is limited.
Its vapors are heavier than air, and
when diffused over a considerable
range of concentrations in air (3-17
percent by volume), are highly explo-
sive. S8ynonyms for AN include acry-
lon, carbacryl, cyanocethylene, fumi-
grain, 2-propenenitrile, VCN, ventox,

" and vinyl cyanide.

AN is8 produced almost exclusively
by the ammoxidation of propylene in
the presence of a catalyst. Current
producers of AN in the United States
are American Cyanamid, duPont,
Monsanto, and Vistron (SOHIO).

The major use of AN is in the pro-
duction  of acrylic and modacrylic
fibers by copolymerization with other
monomers such as methyl acrylate,
methyl methacrylate, styrene, vinyl
acetate, vinyl bromide, vinyl chloride,
or vinylidene chloride, individually or

iri ‘combination. Acrylic fibers are, by
definition of the Federal Trade Com-

“mission, fibers composed of at least 85

percent (by weight) acrylonitrile units..

* Fibers composed of at least 35 percént
“but less than 85 percent acrylonitrile

units are referred to as “modacrylic
fibers.” AN-based synthetic fibers are

used in the manufacture of apparel,
‘carpeting, blankets, draperies, and up-

holstery. Major producers of acrylic
and modacrylic fibers include Ameri-
can Cyanamid Co., Dow Badische Co.,
E. 1. du Pont de NemoUrs & Co., Ten-
nessee Eastman Co., and Monsanto
Co. In 1976, acrylic and modacrylic

‘fiber production comprised 50 percent
‘of the total AN consumption in the
United States.

The manufacture of acryllc fibers in-
volves four basic steps. First, the acry-
lonitrile must be polymerized; second,
the polymer must be dissolved in a sol-
vent to form a viscous solution which
can be forced through a spinnerette
(spinning- head); third; the polymer
must be spun into fiber; and, fourth,
the fibers must be processed, crimped,
cut, dried, and baled. The production
of acrylic fibers is done by either wet-
spinning or dry-spinning. Both meth-

-ods require that the polymer be dis-

solved or suspended in a suitable sol-
vent. The solvent used may vary from
coinpany to company.

The dissolved or suspended polymer

is extruded through the spinnerette, ..

or spinning head, which is a metal
plate with thousands of tiny holes in
it. The polymer is extruded through
the holes in the spinnerette and co-
agulated to form the fibers, The sol-
vent and excess, or residual AN mon-
omer are then removed from the
fibers. In dry-spinning, the solvent is
remoeved by hot gases. In wet-spinning,
on the other hand, the fibers are ex-
truded into another liquid bath, which
serves to remove the solvent. For both
types of spinning, the resulting fibers
must be stretched to increase their
strength, and then crimped to provide
the desired texture and facilitate pro-
cessing on textile machinery. Where

“ the wet spinning process is used, the

fibers are drawn from the coagulation
bath through various warm  water
baths to remove any remaining solvent

" before they are drawn. through the

hot water stretching bath. It is during

this stage of the wet-spinning process,

between the coagulation bath and the
hot ‘water stretch, that potential em-
ployee exposure to ‘acrylonitrile is

. greatest, since Tesidual (i.e., unreacted)

AN monomer which remains in the

fiber is being driven off along with the
solvent. :

Residual AN levels for all finished
acrylic fibers are usually well below 20
parts per million by weight, and the
fibers do not readily release their re-

-sidual AN. The polymer structures
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from which acrylic fibers are produced
contain acrylonitrile links in the form
of a long coil, In the dry, cool state,
these structures are dense or tightly
coiled. At the glass transition tempera-
ture (i.e., the temperature at which
the molecular structure opens up; ap-
proximately 180° C dry and approxi-
mately 80° C in water) the polymer un-
coils, allowing the release of anything
being held in that coil (e.g., residual
monomer or water). Since the fiber
has a great affinity for water and
water tends to extract the residual
AN, removal of residual AN at the wet
glass-transition temperature is fairly
complete. As the fibers are normally
washed at this temperature during
processing, little residual AN remains
in the final product. Because polymers
such as acrylic fibers, which contain
long sequences of AN units, tend to cy-
clize (i.e., form chains of six-sided
rings) at temperatures above 250° Cin-
stead of reverting to their component
monomers, little, if any, acrylonitrile
exposure results from decomposition
of the fibers. :

Other major uses of AN include the
manufacture of resins, plastics, nitrile
elastomers (rubbers and latexes), and
polymer polyols as well as in the pro-
duction of other chemicals, such as
adiponitrile and acrylamide.

Acrylonitrile-baséd resins and plas-
_tics are produced from three mon-
omers, acrylonitrile, butadiene, 'and
styrene, and have a wide range of uses.
They can be processed in many differ-
ent ways into a variety of fabricated
products. In the manutacture of ABS
resins, butadiene and styrene are first
copolymerized to form a “spine” or
base polymer. Styrene and acryloni-
trile chains are then grafted onto this
base polymer. In a separate operation,
acrylonitrile and styrene are copoly-
merized to form a resin, and this resin
is then mixed with the grafted poly-
mer to produce a latex. The latex is
then fNocculated (formed into clumps),
filtered, washed, and dried.

Potential exposure to acrylonitrile
oceurs at many points during the ABS
resin manufacturing process. This op-
eration involves the conveyance of AN
monomer from storage tanks to var-
jous process areas and necessarily in-
cludes many valves, gaskets, pipes,
sampling points, and other areas
where AN may be released, either
from leaks in the equipment or from
the opening of the system, as during
sampling. In addition, the blending,
flocculation, and drying areas are po-
tential areas of exposure, because the
mechanical and heat processing of the
polymer latex causes residual AN in
the polymer to be released. Since sus-
pension and solution polymerization
processes involving latex or slurry usu-
ally result in relatively high levels of
residual AN, the processing of the
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polymer can result in a substantial re-
lease of AN.

The manufacture of nitrile rubber
from acrylonitrile and butadiene also
involves the processing of latex and
slurry, and therefore, includes similar
areas of potential exposure to AN
monomer. In addition, the polymeriza-
tion process for the production of ni-
trile rubber results in higher employee
exposures (both actual and potential),
since the polymerization process is not
complete when the contents of the re-
actor, called the “charge,” are trans-
ferred to the blowdown tank. The
latex, therefore, contains a consider-
able amount of residual monomer
when it is moved from the blowdown
tank to the distillation tank for
“steam-stripping” to remove residual
monomer. Even after stripping, the
latex contains enough AN monomer to
cause high exposures in the processing
areas, and subsequently in the wash-
ing and drying areas.

Besides the major uses discussed
above, AN is also used in the manufac-
ture of latexes for use in paints, adhe-
sives, and industrial coatings, as well
as in the manufacture of chemical in-
termediates for dyes and other prod-
ucts. i

It is estimated that 5,130 employees
are currently exposed to acrylonitrile;
of these 1,050 are in AN production,
1,250 in acrylic fiber production, 850 in
npitrile elastomer manufacture, 1,900 in
ABS/SAN resin manufacture, and 80
in polyol production (EX. 15).

I1. PERTINENT LEGAL AUTHORITY

The primary purpose of the Act is to
assure, so far as possible, safe and
healthful working conditions for every
working man and woman. One means
prescribed by Congress to achieve this
goal is the authority vested in the Sec-
retary of Labor to set mandatory
safety and health standards.

Occupational safety and health
standards provide notice of the requi-
site conduct or exposure level and pro-
vide a basis for assuring the existence
of safe and healthful workplaces. The
Act provides that:

The Secretary, in promulgating standards
dealing with toxic materials or harmful
physical agents under this subsection, shall
set the standard which most adequately as-
sures, to the extent feasible, on the basis of
the best available evidence, that no employ-
ee will suffer material impairment of health
or functional capacity even if such employ-
eehasregulnexposuretothehmrddeﬂt
with by such a standard for the period of
his working life. Development of standards
shall be based upon
research, demonstrations, experiments, and
such other information as may be appropri-
ate. In addition to the attainment of the
highest degree of health and safety protec-
tion for the employee, other considerations
ghall be the latest available scientific data
in the field, the feasibility of the standards,
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and experience gained under this and other
health and safety laws (Section B8(LX5)).

Sections 2(b) (5) and (6), 20, 21, and
24 of the Act reflect Congress recogni-
tion that conclusive medical or scien-
tific evidence, including causative fac-
tors, epidemiological studies or dose-
response data, may not exist for many
toxic materials or harmful physical
agents. Nevertheless, standards cannot
be postponed because definitive medi-
cal or scientific evidence is not cur-
rently available. Indeed, standards
need only be supported by the best
available evidence. The legisiative his-
tory makes it clear that “it is not in-
tended that the Secretary be para-
lyzed by debate surrounding diverse
medical opinion.” House Committee
on Education and Labor, Report No.
91-1291, 91st Cong., 2d session, p. 18
(1970). This congressional judgment is
supported by the courts which have
reviewed standards promulgated under
the Act. In sustaining the standard for
occupational exposure to vinyl chlo-
ride (20 CFR 1910.1017), the US.
Court of Appeals for the Second Cir-
cuit stated that “it remains the duty
of the Secretary to act to protect the
working man, and to act even in cir-
cumstances where existing methodolo-
gy or research is deficient.” Society of
the Plastics Industry, Inc. v. Occupa-
tional Safety and Health Adminisira-
tion, 509 F. 2d 1301 (2d Cir,, 1975),
cert. denied, 421 U.S. 992 (1975).

A similar rationale was applied by
the U.S. Court of Appeals for the Dis-
trict of Columbia Circuit in reviewing
the standard for occupational expo-
sure to asbestos (20 CFR 1910.1001).
The Court stated that:

Some of the questions involved in the pro-
mulgation of these standards are on the
frontiers of scientific knowledge, and conse-
quently as to them insufficient data is pres-
ently availalble to make a fully informed
factual determination. Decision-making
must in that circumstance depend to 2
greater extent upon policy judgments and
less upon purely factual judgments.

Industrial Union Department, AFL-
CIO v. Hodgson, 499 F. 2d 467, 474
(C.A.D.C. 1974).

In setting standards, the Secretary is
expressly required to consider the fea-
sibility of the proposed standards.
Senate Committee on ILabor and
Public Welfare, S. Rept. No. 91-1282,
91st Cong., 2d sess., p. 58 (1970). Nev-
ertheless, considerations of technologi-
cal feasibility are not limited to de-
vices already developed and in use.
Standards may require improvements
in existing technologies or require the
development of new technology. Soci-
ety of the Plastics Industry, Inc. v. Oc-
cupational Safety and Health Admin-
istration, supra, at 1309: American
Iron and Steel Institute v. OSHA, No.
76-2358 (3d Cir., 3/28/78).

mmmquo.m—w;suv.ocm.a:.tm
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Where appropriate, the standards
are required to include provisions for
labels or other forms of warning to ap-
prise employees of hazards, suitable
protective equipment, control proce-
dures, monitoring and measuring of
employee exposure, employee access
to the results of monitoring, and ap-
propriate medical examinations. More-
over, where a standard prescribes
medical examinations or other tests,
théy must be- made available at no cost
to the employees (Section 6(b)(7)).
Standards may also pPrescribe record-
keeping requirements where necessary
or appropriate for enforcement of the

~Act or for developing information re-
garding occupational accidents and ill-
nesses (Section 8(c)).

II1. HISTORY OF THE REGULATION

Prior to the issuance of the Emer-
gency Temporary Standard (ETS) in
1978, occupational exposure to AN was
limited by OSHA to an 8-hour time-
weighted average of 20 ppm (or ap-
proximately 45 mg/m? as was found
in table Z-1 of 29 CFR 1910.1000. The
20 ppm standard was not based on the
carcinogenicity of AN, but was based
on its high acute toxicity and its simi-
larity to hydrogen cyanide. ‘

In March 1977, the Manufacturing
Chemists Association (MCA) informed
" OSHA of the interim results after 1
. year of a planned 2-year study being
conducted by Dow Chemical Co.’s lab-
oratories on the chronic toxicity of in-

- gestion of acrylonitrile by rats. Sacri-
fices of some of the animals after 1
year showed the development nf var-
fous tumors, including central nervous
system (CNS) and ear canal tumors,
ampong the treated animals, but not
among the controls. The tumors were
found in animals exposed to 100 and
300 ppm, respectively, in their drink-
ing water. Later reports from MCA, in
April , 1977, indicated that similar
tumors had been found in the lowest
exposure group in the test, 35 ppm,
and that findings after 1 year of a con-
tinuing 2-year study of inhalation of
AN by rats noted “‘comparable” CNS
_ tumors in animals inhaling 80 ppm

AN. ~
- In May 1977, E. 1. du Pont de Ne-
“mours & Co., Inc. (du Pont) informed
OSHA of the preliminary results of an
epidemiological study demonstrating
an excess of cancer among workers ex-
posed to acrylonitrile in a du Pont tex-
tile fibers plant in Camden, 8.C. Al-
though du Pont stressed the prelimi-
nary nature of these findings, the
company did state that when consid-
ered in light of the recent animal
tests, “[they] raise serious suspicion
that it [acrylonitrile] may be a human
carcinogen.” s

On June 29, 1977, OSHA published a
request for information on acryloni-
trile in the FEDERAL REGISTER (42 FR

‘ '
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33043) and again on July 5, 1977 (42
FR 34326). In this document, OSHA
discussed the new information that
had been received from MCA and du

Pont, and requested. specific informa- .

tion on various issues relating to occu-
pational exposure to AN. Interested
persons were requested to furnish in-
formation by July 29, 1977.

OSHA received 25 replies to the re-
quest for information, many of which
contained considerable data and tech-
nical details on the manufacture and
use of acrylonitrile, areas of potential

.employee exposure, and other relevant

material.

Shortly after OSHA’s request for in-
formation appeared in the. FEDERAL
REGISTER, on July 1, 1977, the National
Institute of Occupational Safety and
Health (NIOSH), issued a “Current In-
telligence Bulletin” on acrylonitrile,
outlining the -information received
from MCA and du Pont, discussing the
other toxic effects of AN exposure,
and recommending interim industrial
hygiene practices to be implemented
in the workplace to help reduce occu-
pational exposure to acrylonitrile.

On September 29, 1977, NIOSH pro-
vided recommendations for a revised
standard for AN. A permissible expo-
sure level of 4 ppm AN in air as deter-
mined by a 4-hour sample collected at
a rate of 0.2 liter/minute was suggest-
ed. This recommendation was based on
what NIOSH considered to be the ana-
lytical limits of the air measurement
technique at that time.

A NIOSH communication dated De-
cember 7, 1977 said that

(a)lthough the preliminary results-of the du
Pont epidemiologic study are inconclusive
by themselves, * * * when viewed in light of
the preliminary rat data -the conclusion
with regard to acrylonitrile is clear—the
chemical must be viewed as a proven animal
carcinogen and suspect ‘human carcinogen.

‘To do otherwise would be to place the

health of exposed workers in jeopardy until
more conclusive evidence ultimately sur-
faces.

On January 17, 1978, after a review
of the available data, OSHA issued an
emergency temporary standard (ETS)
for occupational exposure to acryloni-
trile (43 FR 2586). As discussed more
fully in the preamble to the ETS, the
emergency standard was based upon

"the Assistant Secretary’s determina-

tion that exposure to AN posed a
grave danger to humans. The ETS es-

- tablished permissible exposure limits

of 2 ppm as an 8-hour time weighted
average, with a ceiling limit of 10.ppm
as averaged over any 15-minute period
during the 8-hour workshift. The ETS
allowed considerable flexibility in con-
trol techniques, permitting the em-
ployer to implement any practicable
combination of engineering, work
practices, and respiratory protective
devices during the 6-month etfective
period of the ETS. .

In the same issue of the FEDERAL
REGISTER, OSHA published a proposed
permanent standard for occupational
exposure to AN (43 FR 2608). The pro-
posal. contained additional provisions
which OSHA believed to be more ap-
propriate to a permanent regulation
than those presented in the ETS. In
addition, the proposal set forth three
alternative sets of permissible expo-
sure limits for  consideration: 2 ppm
TWA with a 10 ppm ceiling; 1 ppm
TWA with a 5 ppm ceiling;. and 0.2
ppm TWA with a1 ppm ceiling. A
period for receipt of written'comments
was established, to extend through
February 21, 1978, to consider the pro-
posed permanent standard. .

In the preamble to the proposal;
OSHA requested public comments, in-
formation, and evidence on -all issues
raised in the proposal. . .

On February 24, 1978 (43 FR 7669);

'OSHA published a notice of availabil-

ity of an economic and technological
impact assessment which had been
prepared for the Agency by Enviro
Control, Inc., of Rockville, Md. (ECI).
As noted in the preamble to the pro-
posal, this assessment was developed
in accordance with Executive Orders
11821 (39 FR 41501) and 11949 (42 FR
1017). The ECI document examined
the three alternative sets of exposure
limits contained in the proposed
standard. The comment period was ex-
tended to March 21, 1978, for the re-
ceipt of written comments solely on
the ECI report. In addition, partici-
pants at the hearing were given addi-
tional time to submit their testimony -

“and documentary evidence on that

report. :
The informal rulemaking hearing
was convened by Administrative Law
Judge Randolph Mason on March 21,
1978, pursuant to- notice and section
6(b)(3) of the Act (29 U.8.C. 665(bX3)).
The hearing. lasted through April 4,
1978. Post-hearing submissions of data
requested by parties at the hearing
were received through April 19, 1978.
Post-hearing - comments and briefs
were received through May 19, 1978.
The entire record, including over 160
exhibits and approximately 1,300 tran-
script pages and errata, was certified
by the presiding administrative law
judge on August 18, 1978, in accord-

ance with 29 CFR 1911.17. Copies of

materials in the record, as well as an

index of the record, may be obtained

from the OSHA Docket Office, Room
86212, U.8. Department of Labor, 3d
Street and Constitution Avenue NW.,
Washington, D.C. 20210. ’

The final standard on occupational
exposure to acrylonitrile is based on a
full consideration of-the entire record
of this proceeding, including materials
discussed or relied on in the ETS and
proposal, the récord of the informal
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hearing, and all written comments and
exhibits received.

IV. HeEALTH EFFecTS OF EXPOSURE 'ro
ACRYLONITRILE

Information regarding the acute
toxic effects of acrylonitrile (AN) on
both animals and humans is extensive,
and was discussed at length in the pre-
amble to OSHA’s Emergency Tempo-
rary Standard (ETS) for AN and will
not be repeated here (42 FR 2586).
While the toxic effects of AN have
long been recognized, data demon-
strating its carcinogenicity have only
recently become available.

- CARCINOGENICITY

Cancer is one of society’s most
dreaded diseases. It is generally an ir-
reversible process whereby abnormal
cells may invade and/or destroy sur-
rounding tissue and if left untreated,
culminates in the death of such tissue
and ultimately in the death of the or-
ganism. Although progress has been
made in the early detection of cancer,
and in some cases its effective “cure”,
much remains to be learned about the
mechanism of cancer induction and
the various causative factors involved
in carcinogenesis. However, in recent
years research has demonstrated that
exposure to certain chemicals in the
environment and the workplace is
among the important causes of cancer.

While cancer manifests itself in a va-

riety of forms, certain characteristics
are generally common to occupational
cancer. One of these is the long latent
period between initiation of the ear-
cinogenic response and clinically visi-
ble evidence of the disease. Another
characteristic is that once the initial
carcinogenic events have been trig-
gered, the disease continués to pro-
gress even in-the absence of continued
exposure.
. Based upon a careful review of evi-
dence contained in the record, OSHA
concludes that acrylonitrile poses a
carcinogenic risk to workers. This con-
clusion is derived from the results of
experimental studies which ~have
shown excess incidences of tumor for-
mation in AN-exposed animals and is
supplemented by indications of a
cancer excess among workers exposed
to AN. Moreover, AN has also been
shown to be capable of inducing muta-
tions (permanent, transmissible
changes in the genetic material), an
effect which .has been observed for
other cancer-causing chemicals.

OSHA's determination as to the car-
cinogenicity of AN is supported by the
findings of other governmental agen-
cles and scientific organizations. Based
on the results of industry-sponsored
animal studies, the National Cancer
Institute’s carcinogenicity testing pro-
gram has “recognized acrylonitrile as
carcinogenic to experimental animals

RULES AND REGULATIONS

and has discontinued its plans to fur-
ther test the compound as a potential
carcinogen” (Ex. 21).

The International _Agency for
Cancer Research (IARC) of the World
Health Organization has = recently
stated in a draft report:

¢ * * the data [from interim animal studies]
indicate that acrylonitrile is carcinogenic to
rats, producing tumours of the forestomach,
brain and Zymbal glands. Acrylonitrile is
also embryotoxic, teratogenic [causes fetal
malformations], and mutageriic {causes mu-
tations} (Ex. 23). -

The IARC went on to say:

* ** combined evidence from human and ex-
perimental data, plus that of the positive
mutagenic activity of acrylonitrile, indicate
that while confirmatory evidence from ex-
perimental animals and humans is desirable,
acrylonitrile should be regarded as if it were
carcinogenic to humans (Ex. 23).

In testimony prepared for this rule-
making, the National Institute for Oc-
cupational - Safety and Health
(NIOSH) concluded:

AN has been shown to be a chemical car-
cinogen on the basis of animal experiments.

- The interim results which we have reviewed

are significant (Ex. 42).
NIOSH also stated:

The results from the experimental animal
studies have been reinforced by the du Pont
mortality study of workers exposed to AN
* * * Though incomplete, the results strong-
ly suggest that AN is carcinogenic in man
(Ex. 42).

The Food and Drug Administration
(FDA), in banning the use of plastic
containers made with acrylonitrile
concluded that:

* * * acrylonitrile is a frank teratogen in the
rat, a tumorigen [an agent capable of caus-
ing tumors] and probale [sic] carcinogen in
the rat, a possible carcinogen in man ang a
mutagen in several test systems (Ex.
6:(174)).

Pinally, several industry participants
also submitted statements to the
record regarding the carcinogenicity
of AN. Monsanto stated that:

“* * * it is prudent to reduce the TLV
[threshold limit value) since it has been es-
tablished that AN is an experimental car-
cinogen” (Ex. 11:(27)).

Du Pont, in referring to the prelimi-
nary results of their epidemlologlc
study, said:

* * ¢ these findings, when considered togeth-
er with the results of the animal tests which
were reported previously, raise a serious sus-
picion that it may be a human carcinogen
(Ex..14:(71)).

The determination that AN is a
cancer-causing chemical was the basis
for OSHA’s issuance of the ETS for
AN early this year. The evidence on
which this finding was based included
the results of experimental animal
studies and human epidemiology. This
evidence was the focus of much testi-
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mony during the subsequent public
hearing for this rulemaking. The
major scientific issues raised relevant
to this subject are summarized below.

1. Evidence in animals. The use of
animal data as a predictor of human
response to environmental carcinogens
is widely accepted in the scientific
community (cf, Tr. 565; 614; Exs. 5:(14-
22); 40; 42; 98; 109; 110). OSHA has
relied upon experimental evidence in
this manner in several previous rule-
makings on carcinogens. Available
animal data on acrylonitrile clearly in-
dicates the potential for carcmogemc
effects in humans.

In March 1977 the Dow Chemical
Co. laboratories informed OSHA of
the results after 12 months of a 2-year
rat ingestion study of acrylonitrile
(Ex. 5:(3)). This investigation (hereaf-
ter referred to as the “Drinking
Water” study), sponsored by the Man-
ufacturing Chemists Association
(MCA), was designed to assess the
chronic toxicity and potential carcino-
genicity of AN. This report showed an
increased incidence of tumors of the
stomach, ' central nervous system
(CNS) and Zymbal gland of the ear
canal in rats receiving 100 and 300
ppm acrylonitrile in their drinking
water and sacrificed after 12 months.
A letter from MCA dated April 11,
1977 supplemented this information
with notice of a subsequent report
from Dow which stated:

® * ¢ at the 12-month interim sacrifice on 10
rats per sex per dose level gross and micro-
scopic pathologic changes of -a tumorous
nature were detected with greater frequen-
¢y in the 100 and 300 ppm AN groups com-
pared to the 35 ppm AN and control groups;

" and tumors in the stomach, central nervous

system (CNS) and Zymbal gland of the ear
canal region were found with increased fre-
quency in rats ingesting 100 or 300 ppm AN
and were considered treatment-related (Ex.
5:(1)).

It was noted that on April 7, the in-
vestigator had reported that the same
type of CNS tumors as seen in the
groups of rats receiving doses of 100
and 300 ppm had been found in two
rats at 35 ppm, the lowest ingestion
level under test (Ex. 5:(1)).

The CNS. tumors seen at all test
levels of this study. were microglioma,
primarily of the bra.in and one of the
spinal cord.

In his review of the results of this
study, Dr. Cipriano. Cueto, Jr., an emi-
nent toxicologist and scientist who is
currently Acting Chief of the Toxicol-
ogy Branch of the Carcinogenesis’
Testing Program in the Division of
Cancer Cause and Prevention at the
National Cancer -Institute (NCI) and
Chairman of both NCI's Experimental

‘Design Group and Data Evaluation

Group, said:

‘The study is appropriately designed to de-
termine the potential carcinogenicity of
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acrylonitrile (AN) as well as to assess other
possible chronic toxic effects of the com-
pound in rats (Ex. 21).

Dr. Cueto noted that the results of
histopathologic examination of tissues
of the sacrificed animals indicate that
a trend of specific tumor induction ap-
pears to already be developing; and
added:

The presence and incidence of microglio-
mas, although not statistically significant at
this time, are considered, because of their
rare spontaneous occurrence, as biologically
highly important in implicating acryloni-
trile as carcinogenic to Sprague-Dawley rats
of both sexes.

The incidence of squamous cell papillomas

- observed in the stomach of both female and
male rats receiving acrylonitrile are statisti-
cally significant as compared to controls.
Further support of the possible tumorigenic
effect of acrylonitrile is the fact that those
lesions also are spontaneously rare in rats.

Based on-the findings described above, the
National Cancer Institute, . Carcinogenesis
Testing Program has recognized acryloni-
trile as carcinogenic to experimental ani-
mals and has discontinued its plans to fur-
ther test the compound as a potential car-
cmogen (Ex. 21; Tr. 213; 258-261).

" During testlmony at OSHA’s hear-
ing, Dr. Cueto stated that the MCA
12-month interim data had appeared
at approximately the time that the
NCI had been involved in conducting
its prechronic studies as a precursor to
the then-proposed long-term chronic
studies on acrylonitrile, the purpose of
which was to assay for its carcinogenic
potential, After an evaluation of the
MCA data, the decision was made to
discontinue those studies (Ex. 21; Tr.
213-214). Dr. Cueto said that this deci-
sion had been made because the NCI
considered the MCA studies to be well-
designed for the purposes of cardino-
gen bioassay and had already shown
the substance to be a carcinogen on
the basis of the interim test results as
reported after 1 year (Tr. 258-261).
Asked if it was the normal policy of
the National Cancer Institute to draw
conclusions on carcinogenicity based
on interim results from animal bioas-
says, Ceuto responded: ‘“* * * Yes, we
do make these evaluations on shorter
terms’ (Tr. 260-261). When asked if he

“would have continued the MCA stud-

ies after 1 year if he had been running
them, to see what the final results
were, he replied that he, too, would
have continued the tests, but added:

* * * That doesn’'t mean that the data
after 12 months was not [sic} the type of
data that I would sit on. And that’s exactly
what they did also, they didn’t sit on it. And
the reason they didn’t sit on it is because

they know that that’s important data, in .

terms of risk (Tr. 262),

Dr. Cueto went on to say that the
International Agency for Cancer Re-
search (IARC) of the World Health
Organization, during their most recent
meeting in Lyons, France, had evaluat-
ed the same and other data available
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to them relevant to the issue of AN
carcinogenicity, and had supported
the NCI finding (Tr. 213). In their
draft report, the IARC stated:

Acrylonitrile was tested in rats by oral ad-
ministration and inhalation exposure. Al-
though full results of the study were not
available, the data indicated that acryloni-
trile is carcinogenic to rats; producing
tumors of the forestomach, brain, and
zymbal glands. Acrylonitrile is also embryo-
toxic, teratogenic, and mutagemc (Tr. 213;
Exs. 23; 24).

Another 2-year study sponsored by
MCA and being conducted by Dow in-
volves the inhalation exposure of rats
to acrylonitrile. In this study, an unre-
ported number of male and female
‘rats have been exposed to 0, 20, and 80
ppm acrylonitrile for 6 hours per day,
5 days per week (EX. 5:(1)). After the
first year of the study, 13 rats per sex,
per dose level were sacrificed, and the
following preliminary results were re-
ported by MCA:

(1) Microscopic evaluation of tissues from
these rats exposed to 80 ppm AN for 1 year
revealed the presence of tumors in the CNS
of three animals;

(2) These (CNS) tumors are comparable to
those reported in the ingestion study;

(3) Upon gross examination of the other
rats from the 2-year inhalation study, an in-
creased incidence of ear canal tumors and
mammary region masses was detected at the
80 ppm AN level;

(4) In the animals exposed to 20 ppm AN
there was an apparent increase in the sub-
cutaneous masses of the mammary region;
and

(5) No ear canal or CNS tumors were ob-
served at this (20 ppm) dose level (Ex. 5:(1)).

In a more recent letter to the Assist-
ant Secretary dated February 22, 1978,
notification was given by MCA of the
termination of this 2-year inhalation
study and their receipt of a report
from Dow giving information on this
study. In this report Dow stated that:

Exposures of Sprague-Dawley rats to 80 or
20 ppm acrylonitrile were terminated on
January 18, 1978.

Findings available to date from this study
include:

" (a) The preliminary findings of the
tumors from gross pathologic examination
of all animals, and;

(b) The microscopic pathologic findings in
the central nervous system of a majority of
the animals exposed to acrylonitrile. Micro-
scopic examination of central nervous
system tissue from control animals has not
as yet been completed (EX. 14:(64)),

Although all of the data had not yet
been accumulated, Dow noted that:

Based on the gross pathologic examina-
tion of the rats exposed to 80 ppm acryloni-
trile, there was an increase in the incidence
of tumors of the ear canal gland in males
and females, of the gastrointestinal tract in
males and in the subcutaneous mammary
region in females. Preliminary results of the
microscopic examination of the central ner-
vous system tissue from the rats exposed to

80 ppm confirméd the presence of brain
tumors previously reported.

In addition, Dow stated:

” Based on the gross pathologic examina-
tion of rats exposed to 20 ppm acrylonitrile
there was an increase in the incidence of
subcutaneous mammary region tumors in
the female rats. Microscopic examination of
the central nervous system tissue from the
rats exposed to 20 ppm has revealed a
higher incidence of brain tumors when com-
pared to historic control data (Ex. 14:(64)).

In their evaluation of this informa-
tion, Dow said:

Interpretation of data from this study
must await the complete evaluation of the
findings of the microscopic examination of
all tissues from the control and a¢rmonitrile
exposed animals (EX. 14:(64)).

Dr. Robert Squire, a pathologist/on-
cologist, who was formerly Associate
Chief of the Experimental Pathology
Branch and head of its Tumor Pathol-
ogy Section in the carcinogenesis pro-
gram as well as former Acting Director
of the NCI carcinogen bioassay pro-
gram, also reviewed the MCA data on
acrylonitrile. In his prepared testlmo-
ny, Dr. Squire stated that:

The conclusions. can clearly be drawn that
acrylonitrile is carcinogenic under the con-
ditions of this experiment. There is definite
indication that malignant neoplasms of the:
central nervous system were induced at all
dose levels by the oral route and at the 80
ppm level in the inhalation study. Benign
gastric neoplasms, and preneoplastic epithe-
lial alterations in the stomach are also
clearly treatment related.

Although the malignant ear neoplasms
and the mammary neoplasms occurred with
low incidence in the initial report of interim

‘observations, their numbers still exceeded .

that in the controls, and that expected ac-
cording to historic observations. A tentative
conclusion must be that these are also treat-
ment related.

Statistical analysis is less than conclusive
when dealing with small numbers of ani-
mals and preliminary observations, and in
fact, not essential when interpreting the sig-
nificance of these unusual findings (Ex. 28).

Most importantly, Dr. Squire stated
that since the time his statement had
been submitted he had had the oppor-
tunity to examine selected slides from -
the drinking water study, and had
found that the tumors seen had been
qualitatively distinctly different from
those seen in control rats of any
strain. He commented that this evi-
dence was almost as compelling as the
numbers that were seen (Tr. 542).

Three other board certified patholo-
gists, . Drs. David Groth, .Choudari
Kommineni, and Ralph Yodaiken, all
currently with NIOSH, also examined
the rat-tissue sections prepared by
Dow and reviewed the results of the
MCA studies. Their reports were
transmitted to OSHA in a NIOSH
memorandum dated December .7,.1977.
In his report, Dr. Yodaiken stated:
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Despite the small number of animals (10
per group) examined thus far, the results
are both statistically and biologically signifi-
cant. Acrylonitrile appears to be responsible

- for malignant change occurring in theé ¢en- -

tral nervous system; the ceruminous glands
of the ear canal, far in excess of any sponta-

_ neous tumor incidence; and possibly for the .
of mammary, gland’

early appearance
tumors. The papillomata of the stomach
must be considered both directly related to
the ingestion of the acrylonitrile and pre-
malignant (Ex, 5:(13)).

In their report, Drs. Groth and
Kommineni conclude that “acryloni-
trile is a carcinogen in rats" (EX.
5:(13)).

Several industry participants con-
tend that the MCA data constitute in-
terim data which are ‘‘too.incomplete
to form the basis for any conclusion”
and that “the complete analysis of re-
sults - should be forthcoming within
the near future” (Exs. 146; 148; 155).
While MCA has indicated that this
data will eventually be made available,
there has been no-clear indication as
to when this data can be expected to
be fully analyzed and reported. In this
regard it must be noted that at the

public hearing, Mr. Grover Wrenn, Di- "

rector of Health Standards Programs
for OSHA stated:

We have had for some time an indication
of the projected time frames of the Dow
study being done for MCA. It is my under-
standing that the periods of exposure.are
done, the pathology is being performed, and
I think it is reasonable to anticipate that
the reports will be available during  the
period of this rulemaking, althdugh I don’t
have an indication of a prec1se report date
(Tr. 36).

At the hearing, Dr. Kenneth Bur-
gess, of the styrene plastics division of
. Dow Chemical, was asked if he could
provide any information on the status
of the final results of the MCA study.
Dr. Burgess replied that while he had
not been involved with that study in
- the last 6 months, he did know that
the animals had been sacrificed some
time in January and work had begun
on the pathology Dr. Burgess noted
that “* **itisa very long and tedlous
_process”,

Alllcansaylsthat.lamsuretheyare
very diligently pursuing it. As to time, I am
not even sure that Dr. Gehring or Dr.
Norris would be ahle to give us the exact
tin;e It will be, I am sure, some months (Tr
811)

Vistron noted later that they had
been advised that there would be no
additional interim report of the MCA
-findings, that all the animals had been
sacrificed and that the “final results
will be out sometime this summer”
(Tr. 1096). )

As no testimony was presented by
MCA at the hearing and since no in-
dustry witness was available to specifi-
cally address this issue, OSHA made a
formal request st the hearing that in-

dustry make an effort to obtain that
data (Tr. 1054). OSHA made. further
inquiry into the: availability. of this
data informally with MCA subsequent
to the hearing. This, too, yielded no
additional information. As of this writ-
ing, no final report has been recewed
by OSHA.

‘Although the results of the longer
term portion of these studies are clear-
ly of interest and importance, the in-
terim data cannot be-ignored. Several
highly qualified scientists of wide ex-
perience in oncology, pathology, toxi-
cology and cancer research have re-
viewed the results of MCA’s interim
report of their drinking water. study
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and havé stated that this data is itself

of great significance, particularly in
the context of all other available data.
Furthermore, as previously noted,
these scientists have conecluded, 'as
have some industry participants, that
AN is a carcinogen.

Dr. Squire stated during testimony,
that while he has been generally op-
posed to analysis of interim observa-
tions in amma,l experiments, he has
found that: -

e Ohserva.tlons in this study are well
out of line with expected observations even
after a'lifetime, much less at 1 year of-age,
and in my view they provide very convincing
evidence: of the carcinogenic effect (Tr. 543).

This point was discussed in greater
detail by Dr. Squire in his prehea.rmg
statement.

Interim or preliminary data is not. custom-
arily considered appropriate for carcinogen-
ic  evaluation, since the more common
tumors which occur with variable incidence
in test animals may produce false pogitwe

trends which are not supported by final ob-.

servations. .
However, pa.rtxcula.rly in the case of brain

- and stomach tumors of this type, immediate

concern is warranted by the interim obser-
vations. These are rare tumors which do not
occur in any rat strain at any age at inci-
dences comparable to those observed in this
experiment. Experience in laboratory
animal oncology, plus the recent observa-
tions of additional tumors in remaining
treated animals indicates that the evidence
for earcinogenic effect will undoubtedly

‘become more eoncluswe as the experiments

progress (Ex. 28).

Industry has questioned.the finding
of biological (rather than statistical)
significance of the MCA data based on
the rare occurrence of the tumors seen
(Ex.  146). During testimony, Dr.
Squire said that spontaneous tumors
of the brain and stomach are rare in
all stzains of rats at any age, having a
spontaneous incidence of 1 percent or
less (cf. Exs. 21; 35; 42; 45-51; Trs. 226-
237;. 541; 551-553; 562). Dr. -Squire
noted that:

©* %< The power of the’ statisucal test is

_very small when dealing with animal groups

of this size,* * * There are other statistical
tools for looking at t.his type of data (Tr.
541-542). -
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Statistical-analysis supportive of this

‘point was:submitted to the record by

Dr.- Cueto: He  determined what the
probability was that the observation
of -a heretofore “rare” .tumor was, in
actuality; due to chance. Dr., Cueto
said that as regards a rare tumor (.e.,
one whlch appears it a site which does
not very commonly respond to chemi-:-
cals;  doés ‘not ‘have d history of a sig-
nificant - iijeidence’ of “:spontaneous..
tumors, énd therefore’ cannot be ade:
quately supported by the most usually
relied .upon statistical analyses), “one
must narrow the focus ~and. use more
finely adapted calculations. which can
show whether this rare tumor was
likely to be dueto chance or to other
causes.. He said that such calculation
had shewn that the incidence of CNS
tumors: in the males (2 animals with
tumors out of 10 examined in the
drinking water study) at the 100 parts
per  million concentratlon gave a P
value of 0.0003, “* * * a very small
probability. (3 in 10,000) that this is
due only. to chance” (Tr 236-239; EX.
23). .

Other 51gn1f1cant research into the
carcinogenicity of AN includes studies
recently reported.in a European jour-
nal (Ex. 13), This work was conducted
by Professor Cesare Maltoni, a noted
research scientist. currently with the
Institute .of. Oncology and Tumor
Centre in Bologne, Italy. The project,
supported. .by ‘the  European . Study
Group for AN, ‘iihcludes "experiments
designed’ to ‘study’ the long-term ‘ef-
fects of AN on rats. Two studies de-
signed to test the chronic effects of
AN are discussed: One.is an inhalation
study, while the other involves the ad-
ministration of. AN by gavage (stom-
ach tube). o :

In the mhalatton study, 30 Sprague-
Dawley rats of each sex were grouped
according to treatment and exposed to
either 0, 5, 10, 20, or 40 ppm of AN, 4
hours a day, 5 days a week for 52
weeks. The rats then went without
treatment until their natural deaths,
at. which time complete autopsy was
performed on all animals. Several
tumor types were observed in this ex-
periment. Those reported with -great-
est-frequency: were mammary tumors,
Zymbal gland carcinomas, foresto-
mach :papillomas, and acanthomas
(squamous cell ca.;‘cmomas) encephal-
fe (brain) tumors, skin carcinomas, and
uterine:carcinomas.

Dr.” Harry Plotnick, a toxicologlst
and research pharmacologist testify-
ing for NIOSH, also .commented on
the interim data from MCA. During
testimony, -he noted that the interim
sacrifice protocol .used by Dow in the
drinking water study was a valid ex-
perimental - design.. to  look at the
course of .development of tumorogene-
sis (Tr. 690).. He. said that a study of
this sort-should .be run for 18 months
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or longer for completeness but that “1)?"" tempora.ry‘ conirol animals in this :

siknificant results arise before that
time  they still are significant no
matter how long the study runs” (Tr.
691). This point is addressed further in
a paper published in 1977 by Drs. Saf-
fiotti and Page of the carcinogenesis
program at the National Cancer Insti-
tute in which they state theé policy of
the Institute on the issue of timing
and extent of reporting carcinogenesis
bioassays, Drs. Saffiotti and Page state
that!

Delaying public notification of highly sus-

- picious findings until a final, detailed report

is published, may delay preventive actions

that could protect exposed populations
- from unnecessary risks (Ex, 110).

OSHA agrees, and has therefore de-
termined that despite their interim
and preliminary nature, these data in
conjunction with all other available
- data present clear and convineing evi-
dence of the carcinogenicity of acry-
lonitrile. g

Dr. Maltoni noted that the 3 ence-
phalic tumors observed in this study

were found in the animals treated at, ‘

the highest doses (40 and 20 ppm).
In the gavage study, only one dose (5
mg/kg body weight) was administered

to the AN-treated animals. Acryloni-

trile in olive oil was given to 40 Spra-

gue-Dawley rats of each sex and ad- -

ministed by stomach tube at the rate
of once each day, 3 days/week for 52
weeks. Another groups of rats, ¢onsist-
ing of 82 females and 77 males, was
given olive oil alone by the same route,
and in the same quantity. These ani-
mals served as the controls and num-
bered twice as many as the treated
groups.-There were no completely un-
treated controls in this study,

The tumor types reported for the
gavage study were the same as those
reported for the inhalation study, al-
though 2 additional types of brain
tumors and no uterine carcinomas
were reported in the gavage study.

Dr. Maltoni noted that the incidence
, of tumors in the control animals in
this study was “surprisingly high”. In
an attempt to determine whether or
not this incidence of spontaneous
“tumors was within the expected range
for this tumor type, Dr. Maltoni subse-
.. quently examined the histological

‘data of 403 comparable control rats of
uncorrelated experiments. He found
13 CNS tumors of spontaneous inci-
dence in this group, a rate of 3 per-
:cent. While the 3 percent rate of spon-
taneous CNS tumors seen in Maltoni’s
- historical controls coincides with the

“incidence of all types of encephalic
tumors in his contemporary controdl
animals in the gavage study, only 0.9
peréent of his historical controls were
gliomas, the type of CNS tumor gener-
ally considered to be treatment-related
(Tr. 592). This compares to an inci-
dence of 2 percent gliomas in the con-

[y
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study. (It is interesting to note that,
though not statistically analyzed, the
‘latency period of 33 weeks before
tumor incidence in the single treated
animal which developed a glioma is ap-
proximately one-third the 93-week la-
tency observed in the three control
animals which developed gliomatous
tumors, indicating the possibility that
the dose here was responsible for a de-
crease in the latency period.) Industry
has claimed that this “partially under-
cuts” the MCA studies (Ex. 155). Dr.
-Maltoni nevertheless concludes, based
on all the results observed under the
experimental conditions used in these
studies, that AN has shown a “‘border-
line oncogenic [tumor-inducingl
effect”. He further states that:

At present our data do not make definitive
evaluations possible. On the other hand,
they point to the need of further investiga-
t{ions on the long-term effects of AN (Exs.

3. 65).

Dr, Cuéto ‘noted in his testimony

that this “borderline oncogenic effect”

which Dr. Maltoni reports, was detect-
ed using only a minimally sensitive

test. Cueto said that the number of,

dose . levels Maltoni tested in the
gavage study (only one dose level was
used), the use of some very low doses
(5 ppm and 10 ppm.in the inhalation
study), the low frequency of dosing (4
hours/day for 5 days/week in the in-
halation study and only 3 single daily
doses/week in the gavage study) and
the short duration of AN administra-
tion relative to the total duration of
the experiment in these experiments
greatly reduced their sensitivity (Tr.
263, 265). Dr. Cueto added that:

* * * Dr. Maltoni's data can be used in
terms of supporting ‘the fact that one is be-
ginning to see a chemically related effect.
He has found effects at certain sites which
others have found in a drinking water study
* * * [and] in andther inhalation study. It’s
all beginning to come together (Tr. 264).

Dr. Cueto reiterated that these CNS
tumors are rare, stating that:

*** 1 am relying on the fact that all of
the studies that I have looked at that have
indicated central nervous systemi (tumors]
and one involves * * * over 7,000 animals,
did not find but a matter of about one per-
cent tumors, which means that the. prob-.
ability of picking from a very small sample
and finding central nervous (system
tumorsl is very low * * ¢ because it is a very
uncommon tumor (Tr. 232-233).

In his paper, Dr. Maltoni states that
“to our knowledge, there is no system-
‘atic research on the spontaneols inci-

~dence of central nervous system
tumors in experimental rodents” (EX.
13). In referring to this statement, Dr.

Squire said that while “* * * that may -

be true in the European community, it
certainly is not true in the United
States” (Tr. 588). In addition to the
reasons mentioned by Dr. Cueto, Dr.

Squire thought that the results of
Maltoni’'s experiments were not con-
trary to the MCA studies for several
other reasons. He said that of the
types of brain tumors observed in the -
controls in Maltoni’s gavage study, the -
gliomas (the type generally considered
to be treatment-related) showed a 2
percent incidence in the controls after
2 years. Comparing this to an inci-
dence of gliomas ranging from 10 per-
cent to 40 percent in the MCA study
after just 1 year, he said further em-
phasizes the importance of the MCA’s
findings: :

* * * gne cannot dismiss the decreased la-
tency [shown] by one year vs. two years and
an increased incidence averaging about 20
percent vs, an incidence of 2 percent (Tr.
£92).

Dr. Plotnick noted during the hear-
ing that Dr. Maltoni had concluded
from his studies of AN that there was
a suggestion of carcinogenicity. Plot-
nick said that this determination was

-made despite the poor design of these

tests as a bioassay for a carcinogen.’
He, too, pointed to the short exposure
times in Soth tests, the noncontinuous
exposure regimen in the gavage study,
and the total duration of the test of
only 52 weeks followed by a period of
nontreatment for an additional 52 (or
more) weeks, noting that normally,
carcinogen bioassays are run for 18
months or longer. (Tr. 682-683). While
the experimental design of these stud-
ies significantly reduces their sensitiv-
ity and limits their usefulness in ad-
dressing the issue of AN’s carcinogen-
icity, OSHA finds that the Maltoni
studies, when viewed in the context of
the Dow reports, provide additional
supportive evidence of the ability of
AN to induce cancer in animals.
Industry has further objected to the
use of historical eontrol data to sup-
port statements regarding the rare
spontaneous incidence of the brain
and stomach tumors reported.  Vistron
noted that “comparison to control
groups in the MCA studies yielded sta-
tistical significance for .only one
tumor—the benign papilloma’”, argu-
ing that “* * * [i]t is not scientifically
legitimate to attribute significance to
the other tumors by comparison to
spontaneous tumor incidence [i.e. his-
torical controls)” (ExX. 146). Dr. Cueto
stated during testimony, however, that
when observing the incidence of
tumors, comparisons must be made
with historical data to establish a ba-
seline for determining what the. ex-
pected results would be in the control
animals. The purpose of such compari-
son he said, was to determine whether
the controls were indeed responding as

" controls and to thereby check the ac-

curacy of the results to be certain the
experiment was conducted properly
(Tr. 232; 234-235).
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Vistron has argued. that while Dr.

Squire noted a spontaneous tumor in-
cidence _for central -nervous - system
tumors of less than 1 percent, Dr. Mal-
toni had reported a 3 percent sponta-
neous incidence of CNS tumors in his
controls (Ex. 146). Dr. Maltoni, howev-
er, noted in his paper that he thought
the 3 percent incidence of spontaneous
CNS tumors seen in the control ani-
mals in his gavage study was “surpris-
ingly” high and used historical con-
trols in a manner similzr to that dis-
cussed by Dr. Cueto Maltoni had,
therefore, checked the historical spon-
taneous incidence of the tumors at his
own laboratory and had found an his-
torical spontaneous incidence of 3 per-
cent for all CNS tumors and 0.9 per-
cent for glioma (Ex. 13). (Interesting-
ly, Dow also.compared the incidence
of brain tumors they had found in ani-
mals exposed to 20 ppm AN (inhala-
tion) to historical control data (EX.
14:(64)).)
It is apparent that in the evaluation
of experimental test results, historical
data is necessary to establish the con-
text in which such-results are viewed.
This is accomplished either indirectly,
by virtue of the investigator’s own
past experience, or directly, by litera-
ture search. The use of historical data
relative to the studies in question in
this proceeding is clearly valid.

Industry - participants, noting the
benign nature of the stomach tumors
seen at increased incidences in the AN
treatment groups in both the Dow and

-Maltoni -studies, have guestioned the
extrapolation of  these findings to
human health risk. Vistron has stated
that “malignant tumors in humans do
not arise from benign tumors; instead
they -arise de novo” (EX. 146). This,
-however, is a matter of speculation,
While experimental animals can be se-
rially sacrificed and routinely checked
for the development of tumors which
can thus be traced from the benign to
. the malignant, human cancers are 3 -
quently first diagnosed when they

in fact, already malignant. It is impos-
sible to know, in many cases, whether
that malignancy had an otherwise in-
nocuous and benign beginning or arose
“de novo”. This is illustrated by Dr.
Woodward’s statement at the hearing
that:

In man at least, it is apparent and unfor-
tunate that a cerebral hemisphere glioma-
tus-tumor, and this is the common site for
gliomatos tumors, may obtain considerable
size before any symptomatology or [clinicall
findings occur (Tr. 1089).

Dr. Yodaiken testified that polyps of
the. gall bladder, stomach; .colon, and
larynx are all precancerous lesions:in
man, and that in-animals, papillomas
are known to be followed by the devel-

- . opment -of malignant squamous. :cell

cancer when theskin is painted with a
carcinogen. . He. concluded that

“ * * * [plapillomas under experimen-
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- tal and under human conditions. do in

fact .tend to become mahgna.nt in cer-
tain circumstances” (Tr. 1085), :

Dr. Squire observed that although
the stomach tumors seen in-the drink-
ing water study were lesions of hyper-
keratosis and benign:-papillomas, these
are - characteristic - of the early -re-
sponse of ‘the stomach to carcinogens,
occurring with very low spontaneous
incidence in this organ, and are clearly
treatment-related (Tr. '542)." As noted
earlier, .the three pathologlsts from
NIOSH, who also examined:the. slides
from the drinking water study, 'con-
cluded, as Dr. Squire did, that the
stomach papillomas must be consid-
ered premalignant lesions.

In .questioning the  validity of ex-
trapolating animal data to humans, in-
dustry argues further that “the fores-
tomach of the rodent has no anatomi-
cal counterpart in man” (Ex. 92). It is
important to note that carcinogens are
not necessarily ‘organ-specific (chloro-
form for example, induces hepatic.car-
cinoma in mice ‘and kidney carcinoma
in rats and benzidine, which causes-he-
patic carcinoma in rats, induces blad-
der carcinoma in man). In particular,
AN has, in fact, been shown to attack
a variety of primary sites in animals
with- a similar lack of site-specificity
being implicated in man (Exs. 5:(1);
5:(5); 5:(13); 42). Furthermore, the ma-
lignancy here relates to the cellular

composition of the affected organ -

rather than te the structural configu-
ration of the organ. The stomach pa-
pilloma under discussion occurred “in
the non-glandular portion of the stom-
ach  (in the squamous  epithelium)
which is, in fact, the same as the epi-
thelium of the esophagus in man (Tr.
1086). (In this regard, it is interesting
to note that a 6-month oral toxicity
study using dogs resulted in early le-
sions of esophageal tissue in those ani-
mals administered 300 or 200 ppm AN
in their drinking water (Ex. 11:(12A)).

These points aside, the matter of
benign tumors as precancerous lesions
in man is not what is at issue here.
The argument raised by industry par-

‘ticipants must be separated into its

two component parts. The first facet
of the argument deals with the signifi-
cance of benign tumors in expenmen- .
tal animals in determining the carcino-
genicity of certain substances, While

there is some debate as to the signifi-

cance of benign tumors which may
arise in humans, the stomach papillo-
mas in question in the animal studies

are. “‘tumorigenic lesions * * * of sig-

nificant concern, as they are the kind

that generally tend to be precancer-

ous” (Ex. 6:(175 at G/86)). The second
facet of mdustry s argument relates to

whether .a finding of animal carcino-

genicity .can be reliably extrapolated"
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to human risk. In his testimony, Dr
Squlre stated that '

I thmk wecan, say that all ammal carcino-

.gens, -unless there -is. evidence to the con-

trary, must be considered as potential car-
cinogens .. .. in some humans * * *
[q]uahtatively ‘ohe can'say that unless ‘one
has’ specific evidence ‘to'the contrary,-that
we ‘have ‘to -assume- it is potentially acar-
cmogen in another a.mmal or specles {Tr.
565); ‘ ;

Several chronic-and subacute studies
have been c1ted by Monsarito” as evi-
dence that a “no effect” level of more

than 2 mg/kg/day (approx1mately 20

ppm) exists for exposure to AN (Ex.
11:(27)). A§ discussed below, this state-
ment is not supported by the evidence
cited. Among the reports on which
Monsanto basés ‘its ‘contention 'is" a
study conducted in the late 1950’s by

“Svirbely and Floyd in-which AN was

administeréd to CFW' rats in -their
drinking water over a two-year period.
The authors. reported no significant
pronounced. effects in-the organs and
bone marrow smears of:-these animals
(Ex. 5:(25)). Monsanto has claimed
that this report indicates a no-effect
level of 50.ppm for exposure to AN
(Ex. 11:(27)). Because, to our ‘knowl-
edge,. the data for. these studies has
never .been fully reported, an assess-

ment. of the. results is unreliable at

best, and in light of recent findings by
Dow/MCA; no such conclusion can be
validly drawn from this report.
Monsanto has: further claimed that
an early chronic: toxicity study con-
ducted in 1947 at the George Washing-
ton University by Tullar established a
“no-effect” level of 33 ppm in rats (EX.

“11:(27)). Although this 2-year feeding

study -was: not ‘specifically -designed:to
investigate.the - potential ~carcinogen-
icity of ‘AAN; four of the test rats devel-
oped - tumor-like  growths... No _such
growths ‘were found in the control ani-
mals, nor were any: similargrowths
found in the approximately 400 other

‘rats ‘from the ‘same -stock. or:even:-in
“the breeding ‘stock from which these
‘animals ‘were taken. In this regard, the

FDA ‘has suggested that: the Tullar
study’ “adds ' significance to ‘recent
fmdings ‘of AN s tumorogenicity” (Ex

“6:(174)),

In arguing for the exxstence of a
“no-effect” level for AN, ‘Motisanto
also references ‘the ‘findings™ of two
1975 Dow studies (as distinet from the

‘chironic studies conducted by Dow and

described in’detail éarlier in'this docu-
ment) in which ‘AN’ was administered-

in the drinking water of experimental . »
‘a,nimals for relatlvely short periods of

time:

“One is' a’ 90 day drinking water study
in which" concentrations of- 500, 210,
85, 35 or 0 ppm AN were incorporated

in the drinking water of male and
female rats (Ex. 11:(12B)
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In the second study 4 male and 4
female beagle dogs/dose were given
drinking water containing 100, 200 and
300 ppm of AN daily for 6 months (Ex.
11:(12A). .

Neither of these 2 Dow studies was
designed to assess the long-term
chronic toxicity of AN. To claim a gen-
eral no-effect level on the basis of
short-term exposures such as these,
particularly when dealing with a sub-
stance which has been shown to pro-
duce cancer in animals, and to claim
further that these are specifically
“chronic animal tests for carcinogen-
icity,” is scientifically unsound (Ex.
11:(27N.

In their final discussion of the toxi-
cology data presented, Monsanto con-
cedes that:

Some of the toxicology studies discussed
earlier do not have a dirett bearing on the
question of whether or not AN produces a
tumorigenic or carcinogenic response in ani-
mals. They are cited. to illustrate that the
toxicology of AN has been studied in consid-
erable detail (Ex. 11:(27T).

It must be clarified here that while

the acute, short-term toxic effects of

AN may have been studied extensive-
ly, research into the chronic effects of
this substance has been very limited.
1t is for this very reason, particularly
when it is noted that long-term effects
of exposure to AN appear to be affect-
ing the very systems in which effects
have been noted in these acute toxic-
ity tests, that the long-term results
become increasingly important, As
more data is accumulated, the need to

. minimize human exposure to AN be-
comes more apparent. The establish-
ment of a so-called “safe level” of
human exposure to AN is not possible
when serious effects are being report-

“ed at increasingly lower dosage levels.

The manufacturers also -point to

Maltoni’s research on AN . as suggest-
ing a no-effect level of approximately
2 mg/kg/day (Exs. 11:(27); 148) OSHA
has discussed Maltoni’s work at length
earlier in this document. For reasons
already stated and in light of the
short exposure times, the non-continu-
ous exposure regimen (in the Gavage

- study) and the, short duration of the

tests, OSHA views these studies as

wholly insufficient to determine a no-
effect level for AN.

- During his testimony, Dr. Cueto ad-
dressed the issue of no-effect levels, or
thresholds. He said that thresholds
cannot be said to be established by

,merely noting the lack of a response.
He said:

* * ¢ there [are]l many ways you don't get..

a response. One of the ways is to havé too
few animals * * * The sensitivity of a test
depends primarily on the number of ani-
mals that you use (Tr. 249).

He also stated:
1 think there are thresholds for every end
point * * * the difficulty is In establishing
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them * * * [and] whatever the endpoint we
are talking about, the thresholds may be
different. So consequently the problem is
that (while] thresholds do exist, establish-
ing them is difficult; if you establish them,
they are probably not meaningful in the
real world (Tr. 239-240).

Dr, Edward Sowinski, Industrial
Toxicologist for the Chemical Division
of Uniroyal, Inc., similarly stated,
during testimony that

At this time, there is no scientific evidence
available from either the MCA studies or
duPont’s epidemiology studies which indi-
cate a safe level of exposure to acrylonitrile.
A safe level may exist but there is presently
;nsaufficient data to identify such a level (Tr.

78).

Even if such no-effect levels for ex-

posure to carcinogens could be estab-

. lished for animals, the validity of ex-
trapolating such levels to man or even
from one carcinogen to another for
the same species would be highly ques-
tionable, at best,

The Assistant Secretary has ad-
dressed the issue of safe levels in pre-
vious rulemskings and has determined
that based on the best available scien-
tific evidence, no safe level for expo-
sure to a carcinogen can be established
at present (cf. Carcinogens, 39 FR
3758; Vinyl Chlcride, 39 FR 35892;
Coke Oven Emissions, 41 FR 46742;
Arsenic, 43 FR 19584).

Another argument raised in support
of the concept of a safe level for expo-
sure to AN is based on the results of
experiments concerning the metabo-
lism of AN (Exs. 11:(12I); 2:(11A)).
While OSHA recognizes that biologi-
cal systems may utilize alternative

- metabolic pathways differentially in
response to a variety of conditions, the
results of the metabolic studies on AN
which have been submitted to the
record -cannot be interpreted as evi-
dence of a threshold for the carcino-
genic effects of AN. The potentially
wide variation in the metabolic re-
sponse over time, along with-the long
latency periods associated with the
carcinogenic response and the lack of
definitive knowledge regarding many
of the mechanisms of action involved

. in this response, make any conclusions
regarding the metabolism of AN as
based on short-term exposures,  of
questionable value when applied to
the results ob ed from clironic ex-
posures. More importantly, the mecha-
nism by which AN induces cancer is
unknown; AN itself could be the active
agent responsible for the transforma-
tion of normal cells into cancerous

ones, or intermediates aloug known (or -

as yet unknown) alternative pathways
may be involved.

The complexity of carcinogenesis,

including the long latency period in-

volved and the multitude of conditions

relating to individual sensitivities to
_carcinogens make it difficult at this

point in time, to demonstrate that ex-
posure to any specified quantity of AN
is sdfe. Because these uncertainties
remain unresolved, and in view of
OSHA's obligation to protect workers,

‘we must conclude that no safe level

for exposure to AN can be said to exist
at this time. s

2. Evidence in Humans, In May
1977, E. 1. du Pont de Nemours and
Co., Inc. (du Pont) made available to
OSHA the preliminary results of an
epidemiologic study of du Pont work-
ers at the company’'s textile fibers
plant in Camden, 8.C. (Ex. 5:(5)). The
study indicated excess cancer inci-
dence and cancer mortality as.com-
pared with company and national ex-
perience.

The study cohort consisted of 1343

male employees who were determined
to have had potential for exposure to
AN at some time during the years 1950
to 1967. The morbidity or mortality
status through 1975 was reported for
854 employees who began working in
the polymerization area of the plant
between 1950 and 1967 and who were
still actively employed by, or had re-
tired from, the company. Four hun-
dred eighty-nine employees, or 368 per-
cent of the defined study cohort, were
workers who had either been laid off
or had quit employment with the com-
pany, and whose vital status was un-
known (du Pont is currently attempt-
ing to trace these employees) (EXs.
5:(5); 102).

One of the most striking observa-
tions of this report was that among
the 470 male employees who had
begun working in the polymerization
area of the plant between 1950 and
1955 and who were either still actively
employed by, or had retired from the
company, there was an observed inci-
dence of 16 cancer cases among the
active employees, as compared with an
expected number of 5.8 (based on com-
pany rates) or 6.9 (based on national
rates). The differences between ob-
sefved and expected cases were statis-
tiically significant. The data presented
show a higher frequency of lung and
intestinal cancer. However, as du Pont
noted, these tumor types alone are not
entirely responsible for the significant
excess of cancer seen in the cohort. In
addition, all cases of cancer found
were reported to have occurred among
those employees who were first ex-
posed to AN between 1956 and 1952,

Du Pont also reported that mortal-
ity data for this group (i.e. those first"
exposed between 1950 and 1952)
showed 8 cancer deaths, as opposed to
4.0 (company rates) or 5.1 (national
rates for white males in 1970) expect-
ed. These differences were also statis-
tically significant.

The report did not include informa-
tion as to the levels to which employ-
ees were exposed, and no directed cor-
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relation between specific levels of ex-
posure and the increased incidence of
cancer in this cohort was reported. Be-
cause little or no data is available on
employee exposures to AN during this
early period, du Pont attempted to
group the potential exposure severities
at their Camden plant by job classifi-
cation. This classification was de-
scribed as having been based on the
recollections of a committee of man-
agement personnel who had been pres-
ent at the Camden plant during the
1950-52 period and who purportedly
had intimate knowledge of the work-
site and employees. As no past moni-
toring data was available on which to
base them, these ratings were com-
pletely subjective, and du Pont noted
that:

* *+ + jt is quite possible for careful em-
ployees to have “low” exposure though as-
signed to “high” jobs and careless employ-
ees to have “high” exposures though as-
signed to “low” jobs (Ex. 102).

In fact, it is interesting to note that
the listing of exposure information-as
related to the severity code used
(where “severity 3" is the classifica-
tion with the least potentjal for expo-
sure for AN), shows that a ‘‘sizable
number of persons with only level 3 se-
verity of exposure developed cancer”
(Ex. 5:(5)).

Due to the lack of objective sam-
pling data and the subjective nature of
the alternative methods used for esti-
mating these exposures, any dose-re-
sponse relationship which might be
defined for this cohort remains largely
a matter of speculation and cannot be
accurately derived from the available
human data. In any case, even if such
a relationship were to be demonstrat-
ed, this would not necessarily establish
the level which actually induced the
cancers observed.

In their analysis of the du Pont
teport, NIOSH has stated:

It is interesting to note that, in addition
to these two specific sites (lung and intes-
tine) cancer of eight additional sites (pros-
tate, lymphosarcoma, Hodgkins, (penis),
thyroid, nasopharynx, bladder, and pancre-
as) occurred among the workers in this
cohort. As pointed out by the investigator,
this nonspecificity of tumor site is reflected
in animal studies in which acrylonitrile was
ingested or inhaled. ~

Interpretation of these results is severely
limited by two major factors:

(1) The vital status of a large proportion
(36 percent) of the cohort has not yet been
determined, and

'(2) Complete work histories have not been
obtained to provide informétion on’ expo-
sure to substances other than acrylonitrile.

Despite these limitations which
others have also noted in this proceed-
ing, NIOSH concludes that:

*+ * ¢ the excess of lung cancer and cancer
of the large intestine in both the morbidity
and mortality analysis is clearly suggestive
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of a cancer problem among acrylonitrile
workers (Ex. 5:(13)).

NIOSH and others have further sug-
gested the possibility that exposure of
the du Pont employees to other toxic,
and perhaps carcinogenic materials
may contribute to the observed cancer

excess, however, du Pont has stated -

that: “* * * the issue of other expo-
sures in addition to acrylonitrile was
considered at the time the epidemiolo-
gic study was done” (Exs. 5:(13); 118).

The possibility that these workers
were exposed to asbestos has been
noted by several participants as an im-
portant factor to consider in view of
the almost universal use of this sub-
stance in chemical plants (Exs. 92; 93;
106). NIOSH addresses this point in
their posthearing comment, noting
that:

* * * asbestos is not mentioned on this (du
Pont’s) list of (other) exposures (common to
the cohort); nor did Camden plant person-
nel address asbestos as a common exposure
for this cohort when questioned about any
other carcinogenic compounds during a
NIOSH walk-through survey conducted
March 2, 1978. Furthermore, the study re-
ported no cases of asbestosis among the
cohort members (Ex. 141).

It must also be noted here that ex-
posure to asbestos w’ould be expected
to have been the same for all workers
in the plant including those who were
not exposed to AN. If asbestos were re-
sponsible for the lung cancers seen in
this cohort, one would expect to find a

comparable excess of cancers in work-

ers who were not in the AN cohort, as
well. Such an excess was not reported
by du Pont. :

Du Pont’s preliminary report did not
include smoking histories of the
cohort, but: a followup report con-

tained information on the smoking -

histories of eight persons in the cohort
who had died of lung cancer. Six of
these were in the 20-year latency
group and two were not (Ex. 102). One
industry participant has claimed that
“smoking is the most likely cause of
the excess lung cancers at the du Pont
plant” (EXx. 146). While this is certain-
ly possible, it is purely conjectural, as
there is presently no information on
the smoking histories of those workers
in similar exposure categories and jobs
who did not contract lung cancer.
Proper evaluation of the effect of
smoking on the incidence of lung
cancer in this study must include the
smoking histories of all members of
the cohort. )

The other exposures reported by du
Pont to have been common to the
cohort include methyl acrylate and di-
methylformamide (DMF). No data ad-
dressing the carcinogenic potential of
methyl acrylate was submitted to the
record and du Ponft has noted that
while DMF is a toxic chemical, their
research, as well as a thorough review
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of the literature on this substance (in-
cluding NIOSH data) indicates that
DMF is neither a mutagen nor a car-
cinogen (Ex. 106, 108, 93). OSHA con-
cludes, on the basis of information
submitted by du Pont, that exposure
to these chemicals does not provide
sufficient evidence to alter the finding
of the carcinogenic potential of AN as
indicated by the excess cancers seen in
this cohort.*

OSHA recognizes that in this, as in
all epidemiologic studies, exposures to
other chemicals must be carefully as-
sessed. The complexities of carcino-
genesis are such that the possibility
always exists that other substances
may have in some way contributed to
the development of cancer in the ex-
posed individuals. The multitude of
known factors, as well as the many re-
maining unknown aspects of the car-
cinogenic response, must all be consid-
ered in the interpretation of such
studies. It is for this reason that
animal bioassays and other laboratory
research play an important role in the
evaluation of human data, and that
conclusions as to the carcinogenicity
of a.compound must be based on the
record as a whole.

Another issue relevant to interpreta-
tion of the du Pont study was raised
by Dr. Lamm, on behalf of both Vis-

tron and Borg-Warner. Dr. Lamm has

taken note of the deficit of cancer
cases observed in that portion of the

“du Pont cohort exposed to AN “within

the 20 years following initial expo-
sure” (Exs. 97; 129). In addressing this
point, NIOSH has stated that:

* * * gt least three possible factors could

have contributed to this situation:
" (1) The “healthy worker effect” whereby
the population under study is biased toward
excluding workers who are sick or otherwise
unable to work; -

(2) The recognition of the long latenc
period (20 to 40 years) required between ini-
tial exposure to a carcinogen and conse-
quent clinically evident cancer in the
worker;

(3) The fact that the vital status of one-
third (484) of the population is still not
available. All of these factors probably con-
tributed to seeing less cancer in those work-
ers with fewer than 20 years of latency (Ex.
141).

In addition, Dr. Lamm makes note of
the fact that the author of the du
Pont study has suggested that:

* * * reanalysis of the data to consider in-
cidence potential only during time of du
Pont employment may alleviate this anom-
aly (i.e. the observed deficit of cancer cases)
(Ex. 129).

While this deficit in cancers ob-
served in the group whose exposure
began after 1953 is certainly of inter-
est, the excess of cancers seen in work-
ers who do exceed the 20-year latency
must nevertheless be viewed as a seri-
ous indication of an increased risk of
cancer for those exposed to acryloni-
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trile. Du Pont's epidemiologist has
stated that:

Based .on these preliminary findings, it
can be eoncluded that persons exposed to
AN at the textile fibers plant in Camden,
S.C., are .at greater” risk of developing
cancer, as compared with company, nation-
al, and regional experience (Ex. 5:(5)).

OSHA recognizes that due to its pre-
liminary nature, and the inherent un-
certainties generally associated with
retrospective epidemiologic investiga-
tions, the du Pont study contains sev-
eral unanswered questions. However,
the Agency has carefully assessed this
study and has concluded that the re-
sults presented support the finding of
carcinogenicity for: AN as observed in
the animal studies described above.

Another epidemiologic study has
been more recently submitted to the
record by the United Rubber, Cork, Li-
noleum & Plastic Workers of America
(URW). This study, done for the B. F.
Goodrich Co. and the URW by Dr.
Monson, of the Harvard School of
Public Health, is a retrospective epide-
miologic study of cancer morbidity
and mortality among B, F. Goodrich
workers, including some with acryloni-
trile exposure (Exs. 67; 163). The re-
sults of this study showed that among
white male union members who had at
some time worked in an AN polymer-
ization area and/or an area in which
polymerized AN was used, there was a
slight overall excess of malignant neo-
plasms, although fewer deaths from
all causes were observed as ¢compared
to those expected. An excess of lung
cancers (7T observed/4.4 erpected
deaths), genitourinary cancers (2 ob-
served/1.6 expected deaths and 6 ob-
served/3.1 expected incidences), and
Hodgkin’s disease (2 observed/0.3 ex-

. pected deaths) are reported, although
data supportive of these findings are
not clearly presented. No excess of in-
testinal cancers was said to have been
observed in this cohort.

In concluding his report Dr. Monson
states:

Given the excess occurrence (of cancers)
in these departments and in spite of the

_ difficulty in determing the reason for the

excess, prudence is called for with respect to

current conditions. To the extent that men

currently working in these departments are

. exposed to AN and other chemicals, expo-
sure should be reduced (Ex. 163).

While there are differences between
the tumor sites seen in Monson’s study
" as compared to the du Pont report,
the incidence of a wide variety of pri-
mary tumor sites observed in both
-studies is itself suggestivé of some
commonality, particularly in view of
the animal data in which a similar sys-
temic earcinogenic response was ob-
served. However, the Monson cohort

was known to have been exposed to-

many substances other than AN which
are themselves implicated in the devel-
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opment of excess cancers of various
sites. o

Because of the preponderance of
other exposures among the members
of this cohort, and because the excess
cancers seen cannot be adequately cor-
related with- AN exposure in this
cohort, it is OSHA’s conclusion that
the Monson study, in its present form,
adds little to the evaluation of AN as a
carcinogen in humans.

3. Mutagenicity. Chemicals which
cause mutafions in bacteria have been
shown to be generally capable of caus-
ing cancer in experimental animals,
and chemicals which are carcinogenic
to animals are also generally regarded
as potential human carcinogens (EX.
109; 5:(14)-5:(22)).

The = detection of carcinogens
through mutagenicity testing has been
shown to be 85 to 90 percent accurate
in the Salmonelila typhimurium assay
as described by Joyce McCann et al.
(Exs. 5:/(14); 5:(15)} These authors
have shown that the Salmonella/mi-
crosome mutagenicity test has been
sufficiently developed and validated to
be used as a rapid screening method
for the -detection of mutagens as
‘animal carcinogens and as a comple-
ment to long-term animal testing for
the detection of potential human car-
cinogens (Ex. 5:(14)). Another assay
procedure with S.. cerevisae has been
shown to be about 60 percent accurate
in the detection of those carcinogens
which increase the rate of mitotic re-
combination (Ex. 5:(16)). Although

"these test systems are not 100 percent

accurate and neither a positive nor a
negative response absolutely proves a
chemical to be hazardous or nonhazar-
dous to humans, the use of both assay
procedures significantly’ enhances the
probability. of detecting potenua.lly
hazardous chemicals.

Several researchers, employmg a va-
riety of methods, have investigated
the mutagenic potential of acryloni-
trile. Because it' is both highly toxie
and highly volatile, special precau-
tions have been shown to be necessary
when designing experiments to assay
for the mutagenicity of AN, When this
has been done, test results have con-
sistently shown AN to be mutagenic.

Highly reproducible and statistically

significant positive results were report- .

ed by Venitt, Bushell, and Osborne
when, by modifying their technique,

they were able to test for the muta-.

genicity of AN at levels which mini-
mized the toxic effects of this chemi-
cal. Importantly, the authors demon-
strated that the toxic effect on the
mutation rate was dose-dependent.
Previous tests for mutagenicity at
levels 20 to 40 times that used in these
tests, while reproducible and statisti-
cally significant, “were characterized
only 85 “weak” and “reliably demon-
_Strable only within a narrow range of

doses.” At lower doses the toxic effects
were minimized (Ex. 5:(19)). By utiliz-
ing an exposure chamber to reduce -
the evaporation of AN and to facilitate
the control of the exposure atmo-
sphere, Milvy and Wolff reported that
AN produced mutations in three sepa- °
rate tester strains of Salmonella typhi-
murium at low atmospheric concentra-
tions with exposures as low as 57 ppm
resulting in mutagenic effects (Ex.
5:(17N.

More confirmatory evidence of the
mutgenicity of AN was provided by
Venitt et al. in experiments utilizing a
factor described by McCann et al.
which increases microbial sensitivity
to the mutagenic effects of chemicals
and was thought by the authors to be
likely to enhance the mutagenic ef-
fects of AN. As expected, AN was more
mutagenic in this system (Ex. 5:(19);
5:(22)). . -

Industry participants have pointed

to evidence of negative findings re-

garding the mutagenicity of AN (cf.
BEx. 11:27)). Two studies done -on six
different strains of Salmonella which
used neither the fluctuation test nor
the- exposure chamber methods
showed no activity at all (Exs. 5:(16);
5:(24)). A NIOSH memorandum dated
December 9, 1977, from Dr. Taylor to
the NIOSH mutagenicity task force
members which was submitted to the
OSHA hearing record by Vistron (Ex.
137), noted that acrylonitrile was one
of several substances previously -con-
sidered positive and subsequently
found negative for mutagenic acitivity
in the Ames test as carried out on four
tester strains of Salmonella typhimur-
ium. This is not surprising in view of -
the variability of test results seen in
tests in which the toxicity and volatil-
ity of AN are not. adequately con-
trolled for. )

The wide variation of test results re-
ported in the area of mutagenicity
would appear.to be closely_related to
the differences in the laboratory
methods used and to the high volatil-

ity and toxicity of AN. Available evi-

dence indicates that the tests which
gave negative results were done under

~experimental conditions which made

no adjustments for these factors.
Without repetition under appropriate-
ly controlled conditions, these experi-
ments cannot be considered as evi-
dence that is non-mutagenic.

The manufacturers have stated that

“there is no evidence supportive of a

connection between human health and
bacterial mutagenicity, and that “at:
tempts to indict AN as a carcinogen on
the basis of mutagenicity, test results
are tenuous at best” (Exs. 11:27);
11:(18); 11:¢13); 146). However, the
FDA, in their initial decision regarding
acrylonitrile copolymers, said: :

The present data raises certain implica-
tions of adverse effects of acrylonitrile. The
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microbial system screening for animal car-
cinogenicity has produced several clear,
highly reproducible positive findings, with
negative results occurring only when a tech-
nique meant to overcome the problems of
toxicity or volatility of AN was not utilized.

In this situation, with the same number of -

studies finding positive results as those find-

ing negative results, it would be improper to

discount the positive findings. This view re-
sults in a strong implication of acrylonitrile
being a carcinogen in higher animal systems
(Ex, 6:(173)).

This view was upheld in the FDA’s
final decision on this matter and

OSHA concurs (EX. 6:(174)). The sta-:

tistically significant and reproducible
positive results in microbial studies ap-
propriately designed to minimize the
effects of AN’s volatility and toxicity
cannot be discounted, and must be
viewed as suggestive of a carcinogenic
effect in animals. OSHA recognizes
that such evidence, in and of itself,
cannot be regarded as definitive proof
of the carcinogenic nature of AN.
However, OSHA must view these data
in light of the high percentage of ac-
_curacy associated with predicting
animal carcinogenicity by such tests,
and as a part of the entire record,
which to date has continued to sup-
port the finding that AN is an animal
carcinogen. .

4. -Teratogenicity. The effects of
acrylonitrile ingested by - pregnant
rats, on embryonal and fetal develop-
ment have also been recently studied
in an attempt to further define the
extent to which AN can affect biologi-
cal systems.

In an evaluation of the teratologic
effects of AN, Murray, et al. reported
fetal malformations as well as evi-
dence of embrytoxicity (Ex. 5:(4)).
Doses of 0, 10, 25 and 65 mg AN/kg/
day were given to pregnant Sprague-
Dawley rats by gavage on days 6-15 of
gestation. The highest dose-level was
significantly maternally toxic and pro-

“duced increases in a variety of malfor-
mations among the fetuses in addition
to evidence of embryotoxicity. The
next lowest dose, 26 mg AN/kg/day,
produced less maternal toxicity and a
low incidence of the same signs of em-
bryotoxicity and fetal malformations.
Despite the short exposure period,
this dose resulted in erosion, ulcer-
ation and a thickening of the non-
_glandular epithelium of the stomach
in the dams (ExS8. 5:(25); 28). No evi-
dence of maternal toxicity or effects
on the developing embryos or fetuses
was apparent at the lowest dose of AN
administered (10 mg AN/kg/day). The
possibility that maternal toxicity was
‘the sole cause of the malformations
seen in this study is discounted by the
authors.

In reproduction studies of a series of
nitriles, including AN, Svirbely and
Floyd gave groups of Holtzman strain
Sprague-Dawley rats 10, 100 and 500
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ppm of the individual nitriles in their
drinking water (EX. 5:(25)). Data from
two first-generation litters showed de-
creases in the indices of fertility, ges-
tation and viability in the group given
the highest dose of AN. Growth retar-
dation was also 'seen in the offspring
of this high-dose group and, in addi-
tion, a progressive muscular weakness
in hind limbs of the females at the 500
ppm dose developed unexpectedly 16-
19 weeks after the weaning of the
second litter. (While this study was to
be continued through three genera-
tions, the data for the succeeding two
generations were not made available.)

Monsanto has noted that it is con-
ducting a 3-generation reproduction
study involving rats receiving 100 and
500 ppm of AN in their drinking water
“to determine whether the paralysis
described earlier [in the Svirbely and
Floyd study]l was reproducible” (EX.
11:(27)). Monsanto stated that
“(f)emales held for 20 weeks after
casting of their scond litters have not
shown signs of hind leg paralysis” (Ex.
11:(27)). Valid comparison of these
studies is not possible at this time,
however, since neither the strain of
rat nor the test protocol used by Mon-
santo was reported.

OSHA concludes that based on avail-
able data, AN is teratogenic in the rat.
Available experimental -eviderice nei-
ther establishes a level of safety nor
allows for the adequate determination
of a safe level for human exposure. In -
his evaluation of this data, Dr. Yodai-
ken of NIOSH, has drawn attention to
the “possibility that intrauterine.in-
sults to the developing embryo may
only manifest clinically in the offspr-
ing long after birth” (Ex. 42). In light
of the carcinogenic effects of AN, any
“safe” levels which might be proposed

for the teratogenic effects of AN

would, in any case, be irrelevant, since
it is OSHA'’s view that current scientif-
ic knowledge precludes the establish-
ment of safe levels for all carcinogens,
including AN. :

In fact, the FDA has reached a simi-
lar conclusion in-its deliberations in-
volving acrylonitrile: :

It appears from an evaluation of the testi-
mony and evidence presented in this pro-
ceeding that a finding of safety for AN at
this time would be premature and unwar-
ranted, particularly in view of the severe ir-
reversible effects which have been poten-
tially attributed to AN. This is so, despite
the fact that such a determination might
well have been possible were the adverse ef-
fects of AN limited to acute toxicity (Ex.
6:(1730N.

Based on the above and on the
record as a whole, OSHA concludes
that acrylonitrile poses a carcinogenic
risk to workers and that, in the ab-
sence of a demonstrated safe level, em-
ployee exposure should be reduced to
the lowest level feasible.
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V. PERM1SSIBLE EXPOSURE LIMIT '

The final standard establishes a per-
missible exposure limit (PEL) of 2
parts per million (ppm) averaged over

_an 8-hour period. This represents the

lowest level which OSHA believes is
generally feasible. In determining the
appropriate PEL, OSHA relies on the
record of the proceeding and on policy
considerations which lead the Agency
to conclude that in dealing with a car-
cinogen or other toxic substances for
which no safe level of exposure has
been demonstrated, the permissible
exposure limit must be set at the
lowest level feasible. Such a determi-
nation is, in our judgment, justified by
the nature of the hazard being dealt
with, and by the intent of the Act.

The Assistant Secretary has deter-
mined that acrylonitrile is a proven
animal carcinogen and that it must be
regulated as a human carcinogen. No
data is available to demonstrate the
existence of a “safe” level of exposure
to acrylonitrile. In the absence of a
demonstrated safe level, and because
of the irreversibility and long latency
period for cancer, OSHA must con-
clude that, for regulatory purposes, no
safe level exists. An erroneous deter-
mination that a threshold does, in
fact, exist would lead to an irreversible
and fatal illness. This would be incon-
sistent with OSHA's statutory respon-
sibility to set a level which will assure
that no employee will suffer material
impairment of health.

This statutory responsibility = also
mandates that the level that is set
must be feasible. The record indicates
that everi the most totally enclosed

~ processes have the potential for leaks

and spills of AN, and that certain poly-
merization processes are not amenable
to total enclosure. Industry has recog-
nized, and the record clearly reflects,
that 2 ppm is the lowest level which
generally can be achieved primarily by
use of engineering and work practice
controls in most polymerization oper-
ations and other areas in which AN is
used. .

" OSHA recognizes that the setting of
a permissible exposure limit for AN in-
volves a careful balancing of the rele-
vant factors noted above. OSHA has
determined that 2 ppm is the exposure
limit which most adequately assures,

_to the extent feasible, that employees

exposed to AN will be protected. It is
incontrovertible that a PEL of 2 ppm
can be achieved almost entirely
through engineering and work prac-
tice controls in the large majority of
AN operations, ranging from the man-
ufacturing of the monomer through
polymerization. As was recognized in
the preamble to the proposal, howev-
er, there are certain operations which,
by their very nature, will require the

"use of respirators. Such operations,

which include the cleaning of prefloc
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from the interior of reactors and cer-

tain other maintenance and cleanup.

activities, do not generally involve ex-
posures for the full 8-hour workshift.
It is apparent that activities of this
nature would necessitate respirator
usage in any event, due to the often
unknown concentrations of AN that
are involved.

The scientific and policy determina-
tions underlying the regulation of AN
as a carcinogen were discussed at
length in the preamble to the ETS and
were the subject of considerable com-
ment in the course of this rulemaking
as previously discussed. These deter-
minations are consistent with other
OSHA regulatory actions for carcino-
gens which have been taken after con-
siderable scientific debate. For exam-
ple, see the preambles to OSHA’s car-
cinogen standard, applicable to 14 se-
lected substances, 29 CFR 1910.1003-
1910.1016 (39 FR 3758) aff’d, Synthetic
Organic  Chemical Manufacturers
Assn. v. Brennan, 503 F. 2d 1155 (3d
Cir., 1974) and 506 F. 2d 385 (3d Cir.,
1974); the vinyl chloride standard, 29
CFR 19101017 (39 FR 35892), aff’'d,
The Society of the Plastics Industry v.
OSHA, 509 F. 2d 1301 (2d Cir., 1975),

cert. den., 421 U.S. 992 (1975); the coke

ovens emissions proposal (40 FR 32268
(1975)) and final standard, 29 CFR
1910.1029 (41 FR 46742 (1976)), aff'd,
American Iron and Steel Institute v.
OSHA4, No. 76-2358 (3d Cir., 3/28/78);
the DBCP emergency temporary
standard, 29 CFR 1910.1044 (42 FR
45536 (1977)), and final standard (43
FR 11514 (1978)), and the inorganic
arsenic standard, 29 CFR 1910.1018 (43
FR 19584 (1978)). See also OSHA’s
proposed generic cancer policy, which
was published-in the FEDERAL REGISTER
on October 4, 1977 (42 FR 54148).

The preamble to the proposal dis-
cussed three alternative PEL's which
were being considered as the “lowest
level feasible”: 2 ppm, 1 ppm, and 0.2
ppm. The basis for the choice of 2
ppm in the ETS was the general agree-
ment among industry personnel that 2
ppm could be met in virtually all fa-
cilities through a combination of engi-
neering controls, work practices, and
respirators. Whereas the ETS permit-
ted any practicable combination of
these control methods to be " used
during the 6-month period of the ETS,
it was necessary to determine what
level could be reached in most oper-
ations through engineering and work
practices alone for purposes of the
permanent -standard. Several compa-
nies have indicated in written com-
ments, and others have noted in their
testimony, that they have either
reached 2 ppm or expect to reach 2
ppm within several months in most of
their operations through engineering
controls (Ex. 11:(14); 11:(25); 92).
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The exposure limits in this standard
are based upon what can be achieved
by the affected industries taken as a
whole, using available technology or
technology - looming on today’s hori-
zon. The alternatives to this approach
have been considered in the context of
the AN rulemaking. As will be dis-
cussed, there is considerable variabil-
ity among AN manufacturing and pro-
cessing facilities as to their capabilities
of reducing AN exposures. The differ-
ences between operations primarily in-
volve the methods of processing AN
and its various polymers, the types of
materials being produced, and the
physical properties of both -the mon-
omer and polymers during processing.

Difficulties which may arise for indi-
vidual operations or processes in par-
ticular plants will be considered at the
compliance level, which is specifically
oriented.to consider problems at indi-
vidual locations.

The feasibility determination as to 2
ppm standard is based upon analysis
of the affected industries taken as a
whole. One alternative to this course
might have been to establish the
lowest feasible level for each AN facili-
ty on a case-by-case basis. This ap-
proach would be extremely difficult to
implement. It would strain limited
agency manpower Tesources and re-
strict the Agency's efforts to deal with
important health areas other than
AN, .

Another regulatory approach, not
far removed from a plant-by-plant ap-
proach, would involve setting different
permissible exposure limits for each
respective sector of the AN industry.
The rationale for this alternative
would involve a recognition that some
sectors are capable of reaching lower
exposure limits than are others. Al-
though this alternative has some
merit, OSHA has decided not to imple-
ment it for the AN standard for sever-
al reasons. Pirst, as the ECI report
makes clear, the AN industry encom-
passes a relatively small number of
companies and plants. Establishment
of different exposure limits within
such a small industry would result in a
standard which was almost on a plant-
by-plant basis. Second, the administra-

tive difficulties of compliance with’

such a fragmented standard would be
great, particularly for those companies
having facilities in more than one in-
dustry sector. Third, the Agency itself
would have serious problems in admin-
istering and enforcing a standard of
this type. The AN industry is already
well-defined, and further splitting of
the industry for the purposes of set-

ting different exposure limits would

not be in line with efficient and pro-
tective regulation of occupational ex-
posure to AN. ) i

A third approach, one which was at

least hinted at by industry questioning

at the hearing, would be to base the
determination of feasibility on a worst
case basis, that is, those situations
where the PEL is most difficult to
meet. This alternative is also unaccep-
table. It would allow most workers to
be exposed to exposure levels much
higher than could generally  be
achieved through engineering and
work practices throughout the indus-
try. These workers would thus be sub-
jected to an increased risk of cancer
due to their added exposure to AN.

A fourth alternative would be the
converse of the third alternative,
basing the lowest level feasible on
what could be achieved by the most
advanced facility with the least exten-
sive exposure problems. This approach
would undoubtedly require widespread
full-time respirator usage by most em-
ployees, since the majority of plants
could not achieve such 2 low limit for
most employees. Because of problems
inherent in respirator usage (see sec-
tion on respiratory protection), this al-
ternative is not acceptable over the
long run, although in given circum-
stances respirators may be necessary
to provide health protection.

OSHA has determined that in regu-
lating occupational exposure to AN, as
has been the case in other standards,
the PEL should be set at the lowest
level achievable through engineering
controls and work practices in the ma-
jority of locations, using available
technology or technology looming on
today’s horizon. This approach is in-
tended to provide maximum protec-
tion without excessively heavy respira-
tor use.

OSHA has determined that 2 ppm is
the lowest level feasible for the AN in-
dustry as a whole. This determination
is based upon available engineering
controls and those controls which can
be adopted from other uses or which
can reasonably be expected to be de-

- veloped.

Not surprisingly, the AN industry
has itself looked to vinyl chloride (VC
or VCM) control technology as & pri-
mary source for the control of AN in
the workplace. The production proc-
esses for the two monomers, as well as
for many of their respective polymer
products, are strikingly similar. In ad-
dition, AN users and producers, in de-
veloping plans to lower employee ex-
posures to AN during the past year,
have shown the ability to select appro-
priate control measures to apply at
critical emission points of their pro-
duction facilities. Many of these con-
trols were developed. from the vinyl
chloride “arsenal,” but as the NIOSH-
ECI report makes clear, there is noth-
ing novel or unique about their appli-
cation for AN (Ex. 141). The data sub-
mitted by the industry itself makes
clear that the companies are both

aware of most of the VC technology
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and capable of making it work in their
facilities (Ex. 92; 86). )

1t is highly significant that the AN
industry has itself clearly recognized
vinyl chloride technology as the logi-
cal point of reference for engineering
controls. Schroy of Monsanto, testify-
ing for the Society of the Plastics In-
dustry (SPI), concluded that a 2 ppm
standard was technically feasible
based primarily on the control tech-
nologies from the vinyl chloride indus-
try, (Tr. 798): .

I believe * * * that the technology which
has been developed for VCM has to be con-
verted because of the difference in physical
properties to AN technology. That is in a
judgment a minimal amount * * * The con-
version of the VCM technology would be
n(x)inimal to.the AN, yes, at the two ppm (TT.
805). .

A reliance on “transferred” vinyl
chloride technology for control of AN
reflects a phenomenon which arises
often in the context of the control of
toxic substances by - engineering
means. In the case of acrylonitrile,
until early 1977, there was never
either an incentive or a perceived need

" to reduce exposures to the one to two
ppm range. Indeed, the previous
standard of 20 ppm had been achieved
almost universally in all operations in-
volving AN. Further control of AN was
not a primary engineering concern.
However, with the development of the
evidence of AN’s carcinogenicity, it
became necessary to examine methods
of control which could be used for a
material which had been thought to
be “satisfactorily controlled.” The ob-
vious place to look, as the companies
themselves have done, was to the tech-
nology” developed for control of an-
other monomer, vinyl chloride.

As OSHA recognizes, there are clear
differences between AN and VC which
make it impossible to apply unmodi-
fied VC technology to all processes
using AN. However, these differences
do not, as some would argue, render
the technology totally non-transfer-
able. The record reflects countless
aress of production and use of AN in
which VC technology has been both
explored and implemented. Still other
areas display sufficient similarity of
machinery, process, or source of mon-
omer release to make the application
of VC control worthwhile in the AN
context. Even companies with little or
no background in vinyl chloride con-
trol have been able to apply VC engi-
neering advances to their operations
involving AN (cf. Ex. 82). .

It has also been contended that even
if control technology is implemented,

the employer will not be able to deter-

mine whether the operation will meet
the PEL until after installation. This

is the case, it should be noted, with -

practically all engineering controls,
whether they be for containing a car-
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cinogen or for controlling any other
workplace contaminant. There can be,
at best, a reasonable expectation that
any ‘type of control ‘will accomplish &
set reduction in exposure. With few
exceptions, such a reasonable expecta-
tion has been established for the AN
industry to reach a 2 ppm PEL for
most opérations, through reddily avail-
able or readily adaptable technology
(Exs. 11:(27); 88; 89; 92). -

The need for adaptation and modifi-
cation of VC technology has been dis-
cussed at length by several witnesses
at the hearing, as well as by NIOSH
and Enviro Control (ECI), in docu-
ments submitted to the record. Howev-
er, it must be recognized that the very
existence of this technology is a giant
step forward in controlling AN.

On the basis of the data on the
record, OSHA agrees with NIOSH’s
statement as to the current state of
engineering technology for control of
AN:

The technology either exists or can rea-
sonably be developed to meet the proposed
2 ppm standard in most processes most of
the time through engineering controls.

The technology does not exist to retrofit
most existing AN processes to meet the pro-
posed 0.2 ppm standard through engineer-
ing controls.

No one, either in industry or Government,
knows the precise extent to which compli-
ance with the proposed 1 ppm standard is
possible through the use of engineering con-
trols. With the noted exceptions of polymer

stripping, there is no information to suggest .

that acrylonitrile would be more difficult to
control than vinyl chloride. However, con-
trol of vinyl chloride at 1 ppm is a difficult
engineering challenge, and should not be
taken lightly. The use of respiratory protec-
tion is still required on occasion in all vinyl
chloride plants (Ex. 141).

The feasibility of a 2 ppm standard
has been clearly acknowledged by the
primary users and manufacturers of
AN and AN-based materials, both in
their written submissions and in their
testimony at the hearing. Coverage of
the final standard runs almost exclu-
sively to these companies, which rep-
resent the largest chemical, plastics,
and rubber manufacturers in this
country. ’

In his statement at the hearing, Har-.

ding of SPI said:

Industry will * * * request that the permit-
ted exposure level be set at 2 ppm, with an
action level of 1 ppm both on an 8-hour
TWA, and a 15 minute ceiling limit of 10
ppm. This level is regarded by the jndustry
as technologically and economically “feasi-
ble” (EX. 72).

Chappelear of Monsanto, afteria de-
scription of the ABS/SAN process and
comparison with PVC, concluded that:

Attainment of the 2 ppm PEL/10 ppm
ceiling is feasible given sufficient time and
significant expenditure of money. Techrol-
ogy to fully achieve lower levels is not de-
fined for the total industry (EX. T4).
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Davis of Goodyear stated that, on
the basis of an internal Goodyear
study on nitrile elastomer manufactur-
ing, '

It has been determined that compliance
with a 2 ppm permissible exposure limit can
be achieved through implementation of
available technology. While it can be
achieved, compliance will be costly. It is
generally considered to be technologically
and economically feasible for Goodyear’s fa-
cilities using AN (Ex. 89).

Burgess of Dow Chemical noted that most
of our plants are already in the two to one
(ppm) range. That, of course is on a TWA
basis. On an excursion basis we are still
having some problems and are meeting
some excursion situations by the use of res-
pirators (Tr. 899-900).

du Pont has determined that:

With the exception of maintenance work,
emergencies, and a few identifiable oper-
ations where it is necessary to augment en-
gineering controls by personal respiratory
protection, it is feasible to control employee
exposure to 2 ppm 8-hour TWA and 10 ppm
15 minute ceiling. This is done principally
by the use of exhaust ventilation, improved
process containment and changes in job pro-
cedures (Ex. 11:(14)).

Vistron noted that in mid-1977, they
had beguh an engineering plan to
lower employee exposures to 2 ppm or
lower (Ex. 92). When asked why they
had looked at 2 ppm specifically,
Brinkley of Vistron responded:

We believeld] that 2 parts per million was
probably a workable number and it was fea-
sible; and being realists, we also believeld]
that we would have to reduce the current
exposures (Tr. 1124). . '

_ Engineering modifications specified
in Vistron’s 2 ppm engineering plan
were expected to be completed by Sep-

" tember 1978 (EX. 92).

Ceiling Limit. The final -standard
provides for a ceiling limit of 10 ppm
as averaged over any 15-minute period
during the workshift. The ceiling sup-
plements the TWA exposure limit by
restricting the number and extent of
short-term higher exposures to AN
which are permitted within the TWA.

Under a time-weighted average limit
alone, an employee could potentially
be exposed to brief periods of extreme-
ly high exposures to AN without ex-
ceeding the TWA. The high acute tox-
jeity of AN, combined with the un-
known chronic effects of short term
high exposures to AN, make the inclu-
sion of a ceiling limit a prudent action.

OSHA recognizes that the controls
necessary to reach the 2 ppm TWA
will, of necessity, reduce the number
and extent of excursions above the .
ceiling limit. This is particularly true
where an employee’s TWA does not in-
volve 8 continuous hours of low level
exposure, but rather, shorter periods
of higher levels of exposure. There are
many such exposure situations in the
AN industry. OSHA believes that any
additional compliance burden imposed -
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by the ceiling limit will be mitigated
by the acknowledged need to limit ex-
cursions in meeting the TWA.

- Monsanto has contended that there
should be no ceiling limit in the final
standard, because ceilings are primar-
ily designed to protect against acute
exposure and not chronic toxicity (Ex.
156). However, OSHA has determined
that the nature of exposure. patterns
in the industry, the many points of po-
tential release of AN in the workplace,
and the potential for high short-term
exposures make a limitation of excur-
sions. within the TWA necessary to
protect employees.

VI. EXEMPTIONS

Because of the presence of residual
acrylonitrile monomer in virtually all
AN-baséd polymers, it has been neces-
sary to consider the potential for ex-
posure of employees who process
acrylic fibers, ABS resins, and other
materials into finished parts and.prod-
ucts.

The low level of residual AN in
acrylic fibers, once they are crimped
and cut, as well as the degree to which
the AN is bound up in the polymer,
makes the handling of acrylic fibers
an unlikely source of acrylonitrile ex-
posure. In order to release the residual
AN from the dried fibers, it is neces-
sary to heat them to their glass-transi-
tion temperatures, which would discol-
or and spoil the product. In addition,
even if such temperatures were to be
reached, the low amounts of residual
AN which are present in the fibers
(less than 20 ppm, from data submit- -
ted to the record) would not be expect-
ed to result in significant AN expo-
-sures.

Where the intermediate product is a
polymer Ilatex or seolution, as with
polymer polyols, there is a possibility
of AN exposure of employees involved
in the processing of that product into
a final product. For example, where
the product is processed by heat or
pressure, as is done in polyurethane
foam fabrication, residual AN mon-
omer in the polymer may be driven
off. If the stripping of monomer from

“the polymer before it is packaged for
further processing is incomplete, there
may be sufficient monomer left in the
polymer to result in substantial expo-
sures of employees handling it in sub-
sequent processing operations.

The wide use of ABS resins in plas-
tics manufacture provides a major po-
tential source of employee exposure to
AN. ABS resins are extremely versatile
polymers, and they may be processed
into finished products by almost any
of the generally recognized thermo-
plastic conversion processes, such as
injection molding, extrusion, and
other basic thermoforming tech-
niques. ABS plastics can also be me-
chanically formed into products by
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blow-molding or cold stamping of
sheet plastic for example.

Besides being used ‘alone to make
fabricated products, ABS resins can be
combined  with other resins, such as
PVC in various ratios, to produce
products with wide-ranging qualities
and capabilities.

Thermoplastic processing of ABS
resins involves heating or melting of
the polymer, followed by injection
into a mold, extrusion of ABS into
sheet or pipe, thermoforming of ex-
truded ABS sheet plastic into prod-
ucts, or comparable processes. The
processing of finished ABS resins into

fabricated products does not appear to:

constitute a significant source of AN
exposure,

Due to the nature of the polymer
chains and grafts in ABS plastics,
when they are heated to temperatures

well in excess of their melting points, .

the polymers tend to revert to their
component monomers or ‘“depolymer-
ize.” This phenomenon would likely
occur only because of an accident or
abnormal situation, such as the over-
heating of an extrusion head. The
available data indicates, however, that
the resulting potential for employee
exposure to released AN is remote (Ex.
156).

In the proposal, OSHA recognized
that the potential for exposure to AN
in the workplace extended to a multi-
tude of workplaces, . including many
small fabricators, extruders, and other
downstream processors of materials
containing or made from AN. It was
felt that extending the AN standard
that far would be burdensome to both

‘industry and OSHA, and would not be

reasonable in light of the degree of ex-
posure involved. Therefore, the pro-
posed standard contained three alter-
native conditiens by which a proces-
sor, user, or handler of PAN could be
exempted from the standard. The con-
cept of exemption for downstream em-
ployers was widely supported by wit-
nesses appearing at the hearing. The
exemption provisions themselves were
the subject of considerable discussion
as to scope of coverage and the clarity
of the language.

Although there was no number in-
cluded in the proposal, OSHA pro-
posed that one condition for exemp-
tion be based upon a given level of re-
sidual AN in a given polymer. ‘It was
hoped that industry would be able to
supply data to correlate the amount of
residual AN with the air concentra-
tions of AN which would result when
the polymer was processed. This hope
was only partially fulfilled. Several
companies did supply data on release

-of residual AN during processing, but

there was no way to establish a defi-
nite correlation between residual AN
content and release of that AN into

the workplace. Recommendations for

“permissible” amounts of residual AN
ranged from 20 ppm to 1,500 ppm and
above (Exs. 151; 162; 156; 160). It

became clear that the wide range of

polymers made from AN varied greatly
as to their propensity to release their
residual AN during processing. There-
fore, OSHA determined that it would
not be appropriate to include an ex-
emption provision in the final stand-
ard based solely on resxdual AN con-
tent.
Although

little information was

"~ available at the time of the proposal

concerning levels of AN in processing
operations, various companies have
since supplied test data for the record
during the course of this rulemaking.
This data has enabled OSHA to make
determinations on the extent and
scope of the exemptions from the AN
standard.

The available test data indicates
that there is no way, at present, to de-
termine the extent of release of AN
from PAN solely on the basis of resid-
ual monomer content. A number of
other factors are involved, such as the
method of processing, and the tem-
peratures, and pressures applied to the
polymer during processing. Although,
as expected, polymers with high con-
centrations of residual AN (over 1,000
ppm) generally result in higher air
levels when processed, there is no con-
sistent relationship that can be estab-
lished.

OSHA believes, nonetheless, that
the available data in the record do
support an exemption from the stand-
ard for all handling, use, and process-
ing of finished ABS, SAN, and nitrile
barrier resins. Testing conducted by
Monsanto on resins containing as
much as 1,000 to 2,000 ppm residual
AN indicates that the processing of
these materials results in 8-hour TWA
exposures well below 1 ppm (Ex. 156).
Similar testing by Dow has resulted in
consistent findings (Ex. 160). Data
submitted by Vistron at the hearing
also showed extremely low air concen-
trations during processing of nitrile
barrier resins (EX. 92).

The -downstream monitoring data
available in the record also justifies
exemption from the standard for ABS,
SAN, and nitrile barrier resins. The re-
sults of air sampling performed .in the
workplaces of extruders and other pro-
cessors of ABS/SAN plastic materials

clearly show air concentrations of AN

to be well below 1 ppm (Exs. 156; 135;
Tr. 855).

Dow Chemical reports that they
have continued their monitoring of
ABS/SAN fabricators and have not
yet found 8-hour TWA exposures
above 0.2 ppm (Ex. 160). They also
note a study by the State of Michigan
which reports no detectable AN in an
ABS fabrication facility (0.1 limit of
detection) (cf. Tr. 892-894; Ex. 160).
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_The Society of the Plastics Industry

(SPI) reports that they have gathered
data showing exposures ranging from
“none detectable” to just less than 0.2
ppm in polymer processing operations
(EX. 148). Although SPI did not supply
the actual data, their findings are con-
sistent with the other data available in
the record. .

OSHA has determined that the ex-
posures in ABS/SAN fabricating and
processing operations are sufficiently
low to -justify their total exemption
from the standard. The AN exposures
in these operations, as reflected in the
data supplied to the record, are well
below 1 ppm even for resins with resid-
ual AN levels as high as 1,600-2,000
ppm. Therefore, we find that there is
no need to limit the general fabrica-
tion exemption for these materials by .
tying it to a specific residual AN limit.

Nitrile rubber is, essentially, the
same material as the rubber phase en-
"~ countered in ABS resin manufactur-
ing. The materials produced in nitrile
rubber manufacturing will usually be
in one of three forms: latex (liquid),
bale, or slab (both solid), The difficul-
ty involved in handling latexes is dis-
cussed at length elsewhere in this sec-
tion. Insofar as bale and slab rubber
are concerned, however, there is noth-.
ing to indicate that the handling of
these dried materials in. the form of
finished polymers should present any
greater potential for “exposure
than finished resins or plastics. There-
fore, solid nitrile rubber is included in
the list of exempted materials in para-
graph (a)(2)X(1) of the standard.

There is considerable data in the
~record to indicate that acrylic fibers,
after they are dried, no longer pose a
significant risk of AN exposure. The
comments and testimony of fiber man-
ufactures show that residual AN levels
in acrylic and modacrylic fibers are ex-
tremély low, and that the potential for
release of the residual AN is remote
(Exs. 11:(14); 149; 11:(27)). This was
recognized by OSHA in the preamble
to the ETS (43 FR at 2588), and it was
assumed at the time that the exemp-
tion provisions of paragraph (aX2)(iy
would cover fibers. However, the ob-
jective data requirement in the pro-
posal has caused great concern for
users of the fibers. ‘

In particular, apparel manufacturers
stated that it was unclear who had to
maintain the records of objective data
to support thé exemption (Ex, 11:
(24)). In their view, since they were
using a “product made from PAN,”
- albeit three steps removed from the
manufacture of the fibers, the stand-
ard would redquire them to keep rec-
ords. OSHA agrees that such a re-
quirement would not be reasonable
and has clarified the standard accord-
ingly. A specific exemption is included
in the standard for acrylic fibers as
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finished polymers (after the drying

stage of the manufacturing process).
The most difficult area to deal with
in the context of exemption from the

_standard is the processing, handling,

and use of latexes and other liquid
mixtures. It is clear in the record that
“latex” is a very broad term which can
refer to the polymer at several stages
of manufacturing. The “latex” which
carries the highest potential for AN
exposures in the workplace is the so-
called “polymer intermediate” latex.
This latex is essentially an active part
of the polymerization process, and is a
major source of exposures in the man-
ufacture of ABS and SAN resins and

nitrile elastomers, regardless of manu- -
-facturing process used. It is undisput-

ed that this polymer intermediate,
which releases AN monomer through-
out its movement through the.process,
must be regulated by the AN standard.

“There are also latexes which are the

final products of the polymerization
process. These latexes, which are basi-
cally solid polymer dissolved or sus-
pended in water or other solvent, may
or may not present a serious AN expo-
sure potential. Union Carbide submit-
ted valuable data on its latex products,
which are used in paints, adhesives,
and textile coatings (Ex. 151).

At the hearing Dr. Burgess of Dow
stated that, on the basis of tests of
latex containing 20 ppm residual AN,
latex in general should be exempted
from the AN standard (Tr. 895). How-
ever, he was unable to discuss the re-
lease of AN by latexes containing
higher concentrations of residual AN

than those tested by Dow (Tr. 901).

The Union Carbide material submitted

-as posthearing data shows a wide
‘range of -airborne concentrations of

AN during the formulation and use of
paints, industrial coatipgs, and adhe-
sives made from acrylic latexes (EX.

'151). Union Carbide’s conclusions as to

exemptions of those latexes and prod-

ucts varied greatly with residual AN’

content as well as the use(s) of such
products and latexes.

It is our view that the kind of data
supplied by Dr. Burgess would repre-
sent the necessary “objective data” to
support exemptions for the materials
tested by Dow, on an individual per-
formance basis. Similarly, the data
supplied by Union Carbide on their
latex products which all contain less
than 10 ppm residual AN, exemplifies
the type of data which could support
an exemption. - :

It is notable, however, the Unlon.

Carbide tested latexes containing far
higher residual AN levels than do the
company’s products. Ironically, then,

whereas the data would support ex-

emption of Union Carbide’s latex
products, they also show why “latex”
as such cannot be granted a wholesale
exemption, or- an exemption based
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solely on residual content, from' the
standard. L

The Union Carbide data graphically
illustrate why there can be no- general
exemption for all AN-based latexes
similar to the one included for ABS/
SAN resins and for acrylic fibers. The ’
data reveal, both a greater potential
for the release of residual AN by la-
texes and a greater likelihood of
higher concentrations of AN in the
workplace air as a result.- As Union
Carbide has pointed out, the effects of
ventilation are crucial to the reduction

of AN levels during the use of AN- . .

based latex. In addition, products for-
mulated from latexes take many
forms, and contain varying concentra-
tions of materials.

There are no data to indicate that
the residual concentrations of AN in
the Union Carbide latexes are typical
of all acrylic latexes in either amount
or propensity for release. Similarly,
the formulator of paints and other
‘materials utilizing the latex may pro-
duce widely divergent potential expo-
sures by varying the latex content of
his products. Other than the Union
Carbide submission, there is little data
available for OSHA to use to compare
the many available latexes and latex
products in these particulars.

We anticipate that most latex pro-
ducers will be capable of providing
data to support exemption of their
products under paragraph (a)2)(ii) of
the standard. However, it is not possi-
ble for OSHA at this time, to establish
a broad brush exemption for all latex,
based solely upon the Union Carbide
submission. As with all other products
made from or containing AN, latexes
and other liquid mixtures can: be
exempted from  the requirements of
the standard under the performance
language in (a)(2)(1). AN

Indeed, Wheeler, in his cover letter
to the new data, recognized this likeli-
hood:

Union  Carbide Corp. believes that the
scope and application of the Proposed Per-
manent Standard be limited through ex-

_ emption of users and formulators from the

Standard where objective data indicates
there is minimal effect on employee safety.
We also recognize the difficulties in making
such an exemption apply to all forms and
compositions of polyacrylonitrile. =~ We,
therefore, strongly recommend that the
statement * * * ((a}2Xi) of the Proposed
Standard) be retained, the standard to pro-
vide for unknown applications and future
technological changes.. Such statement
should be in addition to any specific exemp-
tion or exemptions OSHA wishes to grant
(Ex. 161). . s

In order for OSHA to exempt latex
as such from the final standard, it
would be necessary to set residual AN .
limits for each category of latex usage.
As the Union Carbide data makes
clear, the many intermediate and end
uses of latexes would render this an

.
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impossible task from an administrative
and enforcement standpoint. It is far
more useful, in our view, to treat the
latex problem through a performance
requirement and not through setting
detailed specifications for residual
content.

The difficulties encountered in
granting a general exemption for la-
texes also arise in the context of poly-
mer polyols, and, presumedly, other
liguid mixtures. In brief, although
many polymer polyols would be ex-
pected to qualify for exemption under

“'the performance - requirements of
(a)(2)(ii), it is not possible to exempt
all such materials based upon the data
_availgble to us. Union Carbide has pro-
vided data on processing and use of
polymer polyols which indicate that
most of these materials will not re-
lease airborne concentrations of AN
above 1 ppm under expected condi-
tions of use, processing, and handling
(Ex. 152). However, the data do not in-
dicate a clear correlation between re-
sidual AN content and resulting air
concentrations. Further, the data indi-
cate that certain polyols will, in fact,
release AN well above 1 ppm. As is the
case with latexes, we are confident
that most polymer polyols wiil be able
to meet the provisions for exemption
under the performance requirements
in (a)(2)(ii).

The exemption provisions are in-
tended to relieve all employers who
use, process, or handle the materials
listed in paragraph (a)(2)(i) from obli-
gations under the standard. The ex-
emption applies, further, to products
fabricated from these materials.

With regard to our discussion of “la-
texes,” it is noted that certain types of
latex are no more than finely divided
solid polymer suspended in water.
“Such a latex on air drying releases no
measurable acrylonitrile” (Ex. 11:(13)).
It is clear that if the solid polymer
would be exempt under paragraph
(a)(2)(i), then a latex made from that
solid polymer would be exempt, as
well. :

The second basis for exemption in-
cluded in the proposal would have set
an arbitrary limit of residual AN for
exemption of AN-based materials from
the standard. As has been discussed in
great detail, the exemption provisions
as revised render such an arbitrary
limitation unnecessary. In addition,
there has not been any clear correla-
tion established between residual AN

content and air concentrations during -

processing.

The third basis for exemption, as
proposed, provided that if materials
made from PAN other than latexes
and other liquid mixtures, were not
heated or melted, such materials
would be exempted from the standard.
- Several parties to the proceeding have
suggested changes to this section SPI,
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in particular, has recommended that
the ‘“heated or melted” language be
clarified in terms of temperature, spe-
cifically 170° F. This temperature, as
was discussed at the hearing, repre-
sents the boiling point of AN (Ex. 148,
Tr. 754). We recognize that processing
operations which involve heating and/
or melting of polymer generally re-
quire temperatures well in excess of
170° F. Therefore, we believe that 170°
F is a reasonable upper bound for
exempting the handling of AN-based
solid materials. This change has been
incorporated into the final standard.

The data in the record, however,
clearly indicates that certain latexes
and liquid mixtures will release their
residual AN when they are processed
at room temperature, such as during
the application of industrial coatings,
paints, and adhesives (Ex. 151; 152). As
noted earlier, the standard provides
that latexes and other liquids made
from or containing AN can still be
exempted from the AN standard
under the performance language in
(a)(2)(ii), though they are not includ-
ed within paragraph (a)}2)i) or
(a)(2){ii).

The “heating or melting” provision
of the proposal was primarily designed
to permit exemption of the transpor-
tation, handling, and mechanical pro-
cessing (stamping, etc.) of solid plas-
tics, resins, rubbers, and other materi-
als containing or made from AN. In
addition to the materials to be
exempted - specifically by
paragraph(a)(2)i), there may be other
materials developed in the future from
AN for which the “heating or melting”
provisions might be appropriate.
Therefore, with the one change noted
above, the third basis for exemption
from the .proposal is carried forward to
the final standard as paragraph
(a)(2)(iii). golid materials are exempt-
ed from the standard, if they will not
be heated above 170° F, because there
is no data to indicate that residual AN
in these materials is either released in
significant amounts or absorbed
through the skin from solid resins,
plastics, or rubbers.

The proposed performance exemp-
tion, which required that a material
not ‘“‘release AN resulting in air con-
centrations exceeding 1 ppm”, has
caused considerable confusion. What
is meant by this capabiliy of release is
an 8-hour TWA of 1 ppm, rather than
an instantaneous release. Were this to
be an “instantaneous release,” it
would be doubtful whether many poly-
mers would be able to meet this re-
quirement, particularly in the head-
space of storage tanks and drums. In
addition, OSHA’s primary concern is
the employee’s potential exposure
during the workshift. This concern is
more directly reflected by an 8-hour
TWA exposure potential. The stand-

ard has been amended to include the .
8-hour time frame for AN release in
the performance exemption, para-
graph (a)(2)(i). , o

It should be noted that materials.
which qualify for exemption from the
standard are exempted from the
entire standard, including the protec-
tive clothing, labeling, and training
provisions. The only obligation of an
employer operating under the exemp-
tion is to maintain the records of the
objective data which serve as the basis
for the exemption.

Under the ETS, many persons ex-
pressed. concern about the showing
that was required for the *“perform-
ance - exemption” provided in para-
graph (aX2)(i). In particular, they
wanted to know how far away from
the material did the measurements of
“release” have to be taken, and what
conditions represented the ‘“‘expected
conditions of handling, processing, and
use which would cause the greatest
possible release.” Some of the manu-
facturers were uncertain as to whether
they could provide adequate data
along these lines due to the wide vari-
ability of downstream workplaces and
processing conditions. )

By including a performance-based
exemption provision, OSHA has incor-
porated a broad, flexible means for an
employer to be relieved of obligations
under the standard. If a downstream
employer can show that his processing
operations are within the parameters
which the manufacturer used in his
testing, he can rely on that testing
data for exemption'from the standard.
Conversely, if the testing conditions
used are less stringent than those en-
countered by the employer, that em-
ployer cannot rely upon data from
that testing to support his exemption.

In this regard, there is no need for
specifying that measurements of air
concentrations be taken at a certain
distance form the test-material. OSHA
recognizes that employee exposure
conditions can vary greatly between
plants, even though they may be using
the same materials. All that the stand-
ard requires is for the tester to specify
the conditions of the testing, such as
the temperature of heating, time of
heating, distance of sampling probe
from the surface of the material being
tested, and the like. The duty is on the
employer relying upon that data.to
show that his operating and exposure
conditions are within the conditions of
the testing. »

Perhaps the most variable aspect of
downstream operations is the amount
of ventilafton present in the individual
plant. In most cases, the higher the
rate of ventilation in the workplace,
the lower the potential for AN expo-
sure.

A manufacturér of a material made
from AN cannot anticipate all possible
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' to resins and rubbers as well as acrylic

workplace conditions to be encoun-
tered in the further processing of his
material. However, in developing data
on the release of AN from his materi-
al, he can provide useful data by per-
forming his testing on a  worst-case
basis, without any ventilation to dilute
. the AN emissions. By doing so, and by
specifying the other parameters of his
testing procedure, the manufacturer
can demonstrate the propensity of his
materials to release their AN. A down-
stream employer who receives data
from this testing must then analyze
his workplace conditions to determine
if he can reasonably rely upon that
data for exemption from the standard.
If testing without ventilation demon-
strated for example, that at 6 inches
from the material surface, release of
AN was nondetectable, . that data
would support exemption of virtually
any conceivable downstream operation
involving that material. Therefore,
“.testing without ventilation would
serve as a starting point, and might
itself generate enough data to provide
exemption for numerous processors.

It must be emphasized that the ex-
emption provisions apply only in situa-
tions where an employee’s AN expo-
sure potential is limited to release
from exempted materials. In order to
claim exemption from the standard,
the employer is required to demon-
strate that all of the AN-based materi-
als to which an employee is exposed
are exempted under paragraph (aX2).
When an employee is exposed to both
exempted materials and nonexempted
materials, as would occur in many
polymerization facilities, the employer
would be obligated to take action to

- protect the employee from exposure
to AN, as provided in the standard.

“PAN.” A major issue in this rule-
making has involved whether “PAN,”
or polyacrylonitrile itself, should be
considered a source of AN exposure
under the AN standard. As noted in
the exemption section in detail, the
data submitted at the hearing and in
posthearing comments indicate clearly
that most PAN does not release its re-
sidual AN easily, and that where re-.
lease does occur, the resulting air con--
centrations are well below the action
level.

The major source of AN in the mon-
omer . and polymer manufacturing
processes, other than liquid AN itself,
ifs the material passing through the
polymerization process, This partially
polymerized material, referred to as
polymer intermediate, contains consid-
erable residual AN, which it continues
to release throughout polymerization.
As the data in the record makes clear,
once this material completes the poly-
merization process and is dried, both
its residual AN levels and its propensi-
'ty to release airborne concentrations
of AN are extremely low. This refers

level
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fibers. Because, as a general matter,
«PAN” per se is not the problem,
there is no need to explicitly refer to
PAN anywhere - in the standard.
Rather, the term “liquid AN” has been
defined, for the purposes of the stand-
ard, to refer to both the liqguid mon-
omer and the polymer intermediate in
the polymerization process.

1t should be noted that some PAN

. materials may, nonetheless, be subject

to the standard if they are not specifi-
cally exempted in (aX2Xi) or if they
do not meet the performance condi-
tions spelled out in (a)}2) (i) -or (iii).
OSHA has determined that the stand-
ard should provide for either inclusion
or exemption of new and different
products made from AN or containing
AN which may be developed in the
future.

In the final standard, OSHA at-
tempts to remove many of the ambigu-
jties and uncertainties which arose
under the ETS. One of these areas in-
volves the prohibition against skin and
eye contact with “liquid AN and
PAN.” There is no data to indicate
that skin contact with finished poly-
mers, whether they be resins, latexes,

-or fibers, will result in skin absorption

of AN. Even during the processing of
those polymers which may release
their residual AN above the action
as airborne concentrations,
OSHA is not aware of any skin absorp-
tion problem. However, it is likewise
clear that the handling of AN itself, as
well as polymer intermediates pro-
duced during the polymerization proc-

ess, does carry with it a significant -

skin exposure potential. OSHA be-
lieves that it is necessary to guard
against any skin or eye contact with
these liquid monomeric and intermedi-
ate polymeric materials, and has clari-
tied the standard to reflect this point.

The terms “liquid AN and PAN” led
to some confusion under the ETS in
the context of skin exposure. There
was considerable concern that the
standard prohibited any skin contact
with solid PAN, such as resins and
rubbers, since the term “PAN” did not
appear to be qualified by the term
“liquid.” The skin contact prohibition
deals solely with the liquid phase.
Therefore, the manual handling of
resins and other solid PAN materials is
not prohibited under the AN standard.

A further point of contention con-
cerned the phrase “products made
from PAN,” in the exemption provi-
sions. It was argued that the exemp-
tion should also cover PAN itself, as
well as materials made from or con-
taining AN which might not qualify as
PAN, such as acrylamide. These mate-
rials would also be exempted from the
standard if they met the specified con-
ditions for exemption. OSHA agrees
that it should be the performance of
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the materials in question that deter-
mines whether or not such materials
are to be exempted from the standard.
The final standard reflects this expan-
sion- of the scope of the exemption
provisions. :

VII. FEASIBILITY

In setting standards for toxic sub-
stances, the Secretary is required to
give due regard to the question of fea-
sibility. Section 6(b)}5) of the Act
mandates that the Secretary shall set
the standard which most adequately
assures employees’ safety and health
“to the extent feasible, on the basis of
the best available evidence.” Addition-
ally, in the development of occupa-
tional safety and health standards
«considerations shall be the latest
available scientific data in the field,
the feasibility of the standards, and
experience gained under this and
other health and safety laws.”

Accordingly, OSHA analyzes both
the economic and technological feasi-
bility of proposed standards. OSHA
makes such analyses available to the
public for comment and testimony
during the course ‘of the rulemaking.
Interested parties are given the oppor-
tunity to testify on the economic and
technological impact of proposed
standards at the informal rulemaking
hearing, and to submit additional in-
formation on the issue of feasibility.

In developing a standard for expo-
sure to acryfonitrile, OSHA has evalu-
ated both the economic and techno-
logical feasibility of the proposal on
the basis of the entire rulemaking
record, including the information de-
veloped by ECI and submiitals by the
public. On the basis of the best availa-
ble evidence, therefore, OSHA has de-
termined, as explained in detail below,
that the permanent standard is both
economically and technologically fea-
sible.

Only one substantial study was per-
formed as to the economic and techno-
logical considerations of the proposed
AN standard. This study, which was
performed by Enviro Control, Inc.

" (ECI of Rockville, Md.), was contract-

ed for by OSHA, and considered the
feasibility of the three alternative sets
of permissible exposure limits con-
tained in the proposal (EX. 15). Repre-
sentatives of ECI participated at. the
hearing and were subjected to ques-
tioning by other parties to the pro-
ceeding. In addition, feasibility was ex-
pressly considered in other testimony
at the hearing. *

1. Technological = considerations.
Upon reviéwing all the data, com-
ments, and testimony in the record,
OSHA concludes that the achievement
of the permissible exposure limits es-
tablished in the final acrylonitrile
standard is technologically feasible.
This determination reflects the nearly
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universal agreement by the affected
companies, as well as the conclusions
of ECI, that existing technology and
modifications of existing technology
will be capable of reducing exposures
in most operations .to below the PEL.
The record indicates clearly that the
operations which are the easiest to
control, in most cases, are the AN
manufacturing facilities. The manu-
facture of AN is essentially a closed
process, as opposed to the more open
manufacturing processes found in
polymerization facilities. It is well rec-
ognized that the most effective way to
limit exposures to toxic and carcino-
genic materials in the workplace is to
_assure that the materials are enclosed
in the system as much as possible. The
primary sources of exposure in the AN
manufacturing process are leaks and
spills from pumps, seals, valves, and
other breaches of the closed system.
In addition, there is potential for ex-
posure to AN in the tank farm and
storage areas, as well as in mainte-
nance operations whenever the closed
system must be opened for cleaning or
repairs.

Many of the controls developed for
vinyl chloride can be applied and/or
adapted for use with acrylonitrile. In
particular, those controls- which con-
tain ‘the monomer within the closed
system, such as double mechanical
seals, can be used with AN.

There is nothing about the physical
qualities of AN which would make it
more difficult to contain within a
closed system than VC (Ex. 143). The
physical properties of AN which differ
substantially from VC (e.g., lower
vapor pressure, presence as a liquid.
rather than a vapor at room tempera-
ture and greater solubility in water)
are relevant insofar as cleaning up
spills and detecting leaks are con-
cerned, but should be of slight impor-
tance from the containment perspec-
tive,

Even when the question of leaks and
spills does arise, however, the differ-
ence in physical properties does not
necessarily make AN more difficult to
clean up. Parties at the hearing con-
tended that because VC escapes from

"a leak as a vapor, it is rapidly dis-
persed, and that when the leak is de-
tected, a portable ventilation unit will
control it without the need for respira-
tors during repairs. They argued that
AN, which leaks as a liquid, would drip
or pour into the workplace, thus re-
sulting in more persistent elevated
concentrations of AN vapor. In addi-
tion, it 'was noted that AN spills would
require both ventilation and respira- |
tors to be used during the cleaning
progcess, and such use would be more
prolonged because of the slower vapor-
ization of the AN (Exs. 74, 76, 92).

However, not all of the consequences
of the different properties of AN and

‘the washing,
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VC are in the direction of making AN
more difficult to control. Unlike leaks
of VC monomer, which must be detect-
ed by a monitoring system, leaks of
AN can often be detected by visual in-
spection of working surfaces, in a con-
scientious leak detection program. In
addition, since AN is a water-soluble
liquid, spills can be washed down with
water into the process sewer or dispos-
al system, thus limiting the time of ex-
posure to vapors in the workplace (Tr.
1170). Respirator usage during cleanup
would, therefore, be for shorter peri-
ods of time than has been indicated.
The washing down of spills of AN has
long been an established practice in
the industry, owing to AN’s solubility
and biodegradability (Ex. 92).

The leakage of AN from the closed
system in the manufacturing process
is often unpredictable, since seals,
valves, and other equipment are capa-
ble of failing without notice. In addi-
tion, some employees involved in

‘maintenance operations and cleaning

of portions of closed systems will inevi-
tably have potential for . exposure
above both the TWA and ceiling
limits, We recognize, therefore, that a
limited amount of respirator usage
would be necessary in AN manufactur-
ing facilities regardless of the permis-
sible - exposure limits selected - by
OSHA. Respirators will also be neces-
sary in certain operations in tank
farms and loading facilities. OSHA is
confident that, with the exception of

fugitive emissions and inherently haz- .

ardous operations, the AN manufac-
turing sector can comply with a 2-ppm
TWA and 10-ppm ceiling limit,

through engineering and work prac-

tice controls.

The record of this proceeding indi-
cates that of all elements of the affect-
ed industry, AN manufacturers are the
furthest along in the development of

‘controls for 2 ppm. Their facilities do

not have to deal with the complexities
of the polymerization process or
unique properties of the materials con-
tained therein. It is easier to maintain
an enclosed system for monomer pro-
duction than for polymer production.
This point is readily acknowledged by
the affected employers (cf. Ex. 11:(14);
Tr. 1160). AN exposure in the manu-
facturing process (other than during
maintenance operations) tends to
result from fugitive emissions from
valves, pumps, seals, and the like. In
addition, since many facilities are lo-
cated outdoors, there is considerable
dilution of these fugitive emissions by
winds and air currents.

In the manufacture of acrylic and
modacrylic fibers, AN is released
during the polymerization and during
hot stretching, and
drying of the fibers. The finished
fibers, as has been noted do not repre-
sent a significant AN exposure poten-

tial, Most of the residual AN in the
polymer is driven off during the man-
ufacturing process.

The record indicates that fiber pro-
duction is already operating generally
in the 2-ppm range. There are occa-
sional operations, such as maintenance
and reactor cleaning, for which respi-
rators are necessary in order to meet
the permissible exposure limits (Ex.
11:(14); 11:(12)).

The most difficult compliance situa-
tion under the AN standard involves
the manufacture of ABS and SAN
resins, and nitrile elastomers. There
are several reasons why control of AN
in these operations is expected to be a
more complex matter. First, the
nature of the manufacturing process
requires there to be a great deal of
access to the product during polymer-
ization. The product has a tendency to
congeal on the inside of the reactor
and other vessels in the polymeriza-
tion process. The material must be re-
moved manually at irregualr intervals
in order to avoid clogging the process.
Connected .with the access require-
ment is the relatively high residual
AN content of the material being po-
lyermized, which is released through-
out the polymerization process.

Stripping of residual AN from these
materials is a far more complicated
task than stripping vinyl chloride
from PVC for several reasons. Since
AN is much more soluble in water
than is VC, it is more difficult to drive
off from the liquid polymer intermedi-
ate. In order to drive off a comparable
amount of AN, it would be necessary
tq use considerably more steam and/or
vacuum than would be used for VC. In
addition, the material to be stripped is,
in the case of AN, much more sensitive
as to its physical properties. The use
of the amounts of steam and/or
vacuum that would be needed to strip-
AN effectively from resin and elas-
tomer intermediates would badly de-
grade the product and alter or destroy
its physical properties. In addition, the
polymer intermediates, when stripped,
have a disquieting tendency to coagu-
late, or “flocculate,” prematurely,
even during the actual stripping, thus
obstructing the manufacturing proc-
ess.

Exposures to AN can occur through-
out the ABS/SAN and nitrile elas-
tomer manufacturing processes. Since
the intermediate polymer latexes re-
lease their AN throughout the manu-
facturing process, from the monomer
reaction vessels through the floccula-
tion tank area, until after drying.

Exposures in the ABS/SAN and ni-
trile elastomer industry are the high-
est of the affected industry sectors, on
a TWA basis. Exposures ranging up to
20 ppm have been reported by one ni-
trile rubber manufacturer, mostly in
the flocculation tank area (Tr. 985;
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999; Ex. 161). Whereas a number of -

other job positions might involve the
employee being in the exposure areas
for a small part of the day, the floccu-
lation area requires frequent monitor-
ing of the operation by the employee.

Many plastics and rubbers made
from AN, are produced by “emulsion”
or ‘“suspension” polymerization. In
these processes, the polymer is sus-
pended in a water-based latex or other

liquid solution. The suspended poly-.

mer has a tendency to agglomerate,
forming viscous solidifying material
-called prefloc. Prefloc can clog up the
manufacturing process, and must be
removed periodically from reactors
and other vessels (Tr. 762). '

It should be noted that two major
manufacturers of nitrile elastomers
have testified that they could comply
with a 2 ppm PEL in most of their op-
erations, with one of them venturing
that, with some exceptions, 1 ppm
might be feasible (Tr. 978; 1020; EX.
88; 89).

Some more advanced companies in
the AN industry have expressed a
degree of optimism as to the techno-
logical feasibility of levels lower than
2 ppm. Dow Chemical, which is al-
ready operating generally below 2 ppm
noted that “We believe that levels of
0.2 ppm, and 1 ppm are technological-
ly attainable, but would require sig-
nificant costs and years of effort” (Ex.
11:(25); 2:(21)). Monsanto noted that
they expect:

With reasonable confidence to be able to
achieve the 2/10 goals (2 ppm TWA, 10 ppm
ceilingl * * * acro3s all our manufacturing
operations which include AN monomer,
fiber intermediates and finished goods, and
plastics intermediates and finished products
facilities. The completion schedule for these
engineering projects may extend over a
period of more than 2 years (Ex. 11:(27)).

Even further, Monsanto predicts
that this engineering program may
result in exposure levels near 1 ppm
TWA and 5 ppm ceiling in a number of
process areas. In addition, they antici-
pate being able to define additional

engineering solutions to meet a 1/5,

standard (1 ppm TWA, § ppm ceiling),
_based on the results of their current
engineering program, for most of their
facilities. Implementation of 1/5 solu-
tions, they noted, would take 2 or 3
years beyond the period for comple-

tion of their 2 ppm engineering pro-

‘gram (Ex. 11:(27)).

Enviro Céntrol, Inc. (ECI), the con-
tractor for the economic and techno-
logical impact assessment of the pro-
posed standard, concluded that “engi-
neering controls will be technological-
ly feasible for compliance under Sce-
nario A (2 ppm TWA/10 ppm ceiling)
in all segments except in periodic
maintenance operations” (Ex. 15). In
their report, ECI also determined that
1 ppm would be technologically feasi-
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ble except for periodic maintenance
operations and tank farm and loading
areas, whereas 0.2 ppm could probably
be achieved through totally -enclosed
processes with the use of chemical

cleaners not yet developed, but in any

event not for AN production or for
tank farms, loading areas, or periodic
maintenance operations. New plants
were determined to be necessary for
ABS/SAN and nitrile rubber manufac-
turing operations to meet the 0.2 ppm
standard. :

At the hearing, Dr. Bochinski of ECI
expressed confidence that 2 ppm was
technologically feasible (Tr.  324).
However, on questioning, he admitted
to great uncertainty as to the report’s
conclusions of industry’s abilities to
meet a standard below 2 ppm. In par-
ticular, the 0.2 ppm scenario was most
doubtful becasue of difficulty of strip-
ping monomer from polymer latex and
the need for chemical cleaners to re-
place the manual cleaning of reactors
(Tr. 324; 331-2). (The stripping prob-

lem also arises under the 1 ppm sce-

nario, as discussed below.) There are,
at present, no known chemical clean-
ers which can remove the prefloc and
other materials from -reactor walls

without damaging the reactor lining .

or other components. (It should be
noted that many AN-based plastics
and rubbers are valued primarily be-
cause of their resistance to the types
of chemicals and solvents that would
be used as chemical cleaners.)

Even if such chemical cleaners were
to be developed, ECI determined that
new plant facilities would be required
for resin and elastomer operations teo

“meet a 0.2 standard. It is clear that a

PEL of 0.2 ppm cannot be considered
feasible, based upon either presently
available technology or that technol-
ogy which looms on the horizon.

The greatest amount of attention in
this rulemaking was given to the ques-
tion of which of the other two alterna-
tive proposed PEL’s, 2 ppm or 1 ppm,
was the “lowest level feasible.,” Where-
as the capability to meet 0.2 ppm has
been shown to be speculative, at best,
the 1 ppm and 2 ppm PEL’s are sub-
ject to more detailed scrutiny.

At the hearing, ECI expressed con-
cern over the feasibility of the high
rates of ventilation (30-40 changes per
hour) that their report stated.would
be necessary to achieve a 1 ppm stand-
ard (Tr. 300; 312). In addition, there
was serious concern about whether the
industry could develop means of strip-
ping residual monomer from polymers

‘to reduce exposure during polymeriza-

tion. In response to a question from

McCleary of Uniroyal, as to the tech-.

nical feasibility of 1 ppm as opposed to
2 ppm, for nitrile elastomers, Bo-
chinski replied: o

* ** well, whenever you start stripping
more, say at 2 ppm, my impression was they

could get by without additional stripping.
There was some additional stripping pro-
posed at the one ppm level, in addition to
get to the one level. And any additional
stripping, the preducer runs a risk of * * *
In certain cases, certain products, my under-
standing was that with low molecular
weight latexes and other kinds that you are
not able to strip very much because then
you destroy your product quality and it’s
unacceptable in the marketplace. Your op-
tions are closed. You have to do something
else (Tr. 326).

Bochinski concluded that the strip-
ping problem would be even greater
for ABS resins than for nitrile rubber,
because the intermediate latex tends
to coagulate to a greater degree within
the process vessel (Tr. 328).

The difficulty of stripping AN from
polymers is well-documented. It re-
sults from a combination of factors:
the nature of the polymer latex, the
relatively low vapor pressure of AN as
compared to VC, and AN's relatively
high solubility in water (resulting in
its tendency to remain in a water solu-
tion, emulsion, or suspension). Indeed,
NIOSH has concluded that the strip-
ping problem is the primary barrier to
engineering control of AN to the 1
ppm level (Ex. 141).

In addition to stripping difficulties,
the control of polymerization oper-
ations to 1 ppm is also limited by the
degree to which these operations can
be enclésed. Particularly in the case of
resing and elastomers, the intermedi-
ate latexes and other polymer inter-
mediates have a tendency to agglomer-
ate. It is necessary for the system to
be accessible in order for an employee
to remove blockages of such materials
from the process (Tr. 762). This re-
sults in higher potential exposures to
employees in these areas, since the po-
lymerizing materials are releasing re-
sidual quantities of AN as they pass
through the process. As noted above,
stripping of this residual AN at an
early stage in the process is severly .
limited. ‘

The effort necessary for compliance
with the 2 ppm AN standard will not
be insignificant. However, it should be
recognized that the AN industry isin a
much more advantageous position as
to available control technology than
was the VC industry at the time of the
vinyl chloride standard. The vinyl
chloride industry ‘did not at that time
have a comprehensive body of control
technology from which to draw. The
AN industry on the other hand, has
the benefit of 3 years or intensive and
largely successful technological devel-
opment for controlling VC. It is clear-
1y not necessary for such technology.
to be totally transferable to the AN
context in order to-be beneficial in de-
veloping controls for AN. In this case,
however, as the record demonstrates,
many of the engineering controls in
use for VC can, in fact, be applied to
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AN. Many companies in the AN indus-
try, including some without any expe-
rience in dealing with vinyl. chloride,
have implemented or are presently im-
plementing sich controls as double
mechanical seals, closed-loop sampling
systems, and portable ventilation sys-
tems. It is noteworthy that an expert
witness testifying on behalf of both
Monsanto and the SPI, stated that
vinyl chloride technology with mini-
mal modifications would enable the in-
dustry to reach a 2 ppm standard (Ex.
16, 86).

In a paper presented at the Ameri-
can Industrial Hygiene Conference in
May, 1978, Schoultz, Gideon, and Bo-
chinski concluded;

PVC and PAN processes and emission
sources are of sufficient similarity to allow &
significant level of transfer of control tech-
nology information. It is estimated that,
except for certain operations (i.e., vessel
cleaning), where sophisticated, long-term
controls are required, excessive AN expo-
sures in PAN plants can be reduced within
acceptable levels as demonstrated in*PVC
Plants (Ex. 143).

It is recognized that the engineering
controls implemented to meet a 2 ppm
standard will often result in exposures
at or below 1 ppm (Ex. 92; 11:(27).
The ability to reach 1 ppm does not,
however, extend uniformly across the
entire AN industry.  In particular, it
must be noted that the greates num-
bers of exposed employees are to be
found in those sectors in which the
prospects of reaching 1 ppm are the
most remote, primarily in plastics and
Tubber manufacturing. This appears to
be a function of the degree of process
enclosure and automation that can be
achieved in the various industry sec-
tors. Whereas monomer manufactur-
ing involves essentially a closed
system, for example, nitrile rubber
production requires a far greater
amount of access to the material being
processed.

Our determination as to the infeasi-
bility of a'1 ppm standard rests not on
the economits, but rather, on the
technology of engineering controls for
AN and AN-based materials. As will be
discussed below, many of these com-
pounds possess physical properties
which render them even more difficult
to control through implementation’
and modification of existing methods
of stripping or process enclosure than
was the case with vinyl chloride.

Chapter 4 of the ECI report dealt
with the issue of technological feasi-
bility of the three proposed sets of
permissible exposure limits. ECI relied
upon an examination of the effective-
ness of proposed engineering controls
in similar process applications involv-
ing vinyl chloride monomer, as well as
discussions with AN industry officials,
in their feasibility determinations.
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The control methods listed in table
4-1 of the ECI report represent the
contractor’s findings as to the neces-
sary technology for reaching each of
the proposed PEL’s. In OSHA’s view,
“technological feasibility” ' extends
well beyond the limited definition em-
ployed by ECI in their assessment of
the AN proposal. Nonetheless, on the
basis of the Agency’s own examination
of the available technology and tech-
nology on the horizon, OSHA has de-
termined that many of the control
methods which would be necessary to
achieve employee exposures below 2

‘Ppm cannot be considered to be tech-

nologically feasible. In particular,
these would include the need for con-
siderable additional stripping of resins
and elastomers, the development of
chemical cleaners for reactors, and the
use of extremely high rates of air flow
in ventilation (30-40 air changes per
hour), appear to fall into this catego-
ry.

Ma.ny of the controls prescribed by
ECI in their report, however, have
been readily acknowledged to be ap-
propriate methods of limiting AN ex-
posure in the workplace. Such controls
are, essentially designed either to en-
close the processing operations more
completely or to ventilate those areas
in which further enclosure is not feasi-
ble. The use of ventilation becomes
necessary when the materials being
processed cannot be effectively en-
closed, and wherever ready access to
the processing machinery is required.

Double mechanical seals around
pump or agitator drive shafts can be
used effectively to isolate process lig-
uids. These seals are pressurized with
an inert liquid which will leak through
before any process liquids can escape
and expose the employee.

The effectiveness of a well-main-
tained double mechanical seal in pre-
venting leaks of process liquids and
vapors is supported by the data sub-
mitted by an industry expert witness
(Ex. 76; 86). Another industry witness
noted that a double mechanical seal
“certainly would be a very adequate
seal on a pump” (Tr. 1175). He also
noted that his company is incorporat-
ing double mechanical seals “wherever

they appear to be feasible and can be.

tested and evaluated” (Tr. 1162).

Two alternatives to double mechani-
cal seals which were listed by ECI in-
cluded “canned pumps” (totally en-
closed pumps with no seals which can
leak), and relocation of process equip-
ment to provide for gravity flow. ECI’s
concerns as to the feasibility of these
alternatives were echoed by industry
(EX. 92). “Canned pumps” can be dam-
aged if process liquids contain solid
particles, and relocation of equipment
may not be possible given existing con-
figurations and the need for the rede-
sign and movement of pipes.

The control of AN in tank farms and
loading facilities was found by ECI to
be feasible for the 2 ppm scenario, but
would be likely to require respiratory
protection at lower levels. The tech-
nology recommended by ECI for these
areas involved quick disconnects on
pipes and hoses, movable local exhaust
ventilation, vapor recovery systems,
and the redesign of the work station
to avoid extended use of awkward or
heavy hoses or pipes by employees in
the area.

ECI concluded that seals on pumps,
valves, and gaskets would have to be
properly maintained in order not to
leak process liquids and vapors into
the workplace. Such seals would re-
quire proper design and materials to
avoid premature deterioration of the
seal, whereas proper maintenance pro-
cedures and intervals would be neces-
sary to assure protection. This conclu-
sion was supported by the data on fu-
gitive emissions submitted by Schroy
(Ex. 76).

Sample collection from the process
stream could be enclosed and provided
with local exhaust ventilation, with
the flow-through from the sample
container being vented into the waste
collection system. One company has
reported the installation of closed cir-
cuit sampling valves as part of its plan
to alleviate this problem (Ex. 92; Tr.
1127).

Many maintenance activities, such
as reactor cleaning and “breaking”
contaminated flanges, will probably
require the use of respiratory protec-
tion, in any event. The use of remotely
activated “blinds” can make “break-
ing” the flange unnecessary by -allow-
ing “blinds” to be inserted into the
system without the employee having
to contact the process contaminants.

Ventilation was determined to be
necessary for those processes which
are not readily enclosed, such as emul-
sion and suspension polymerization.
ECI recommended air flow rates of as
much as 30 to 40 air changes per hour,
in order to reach the 1 ppm and 0.2
ppm levels. At the hearing, the ECI
panel noted that such high ventilation
rates might not be sufficiently feasible
(Tr. 442). .

ECI determined that two additional
control methods (i.e. increased . strip-
ping and chemical cleaning of reac-
tors) would be necessary for the indus-
try to meet either a 1 ppm or an 0.2
ppm PEL. The record reflects that the
technology to implement these control
methods does not presently exist, and
cannot be said to be “on the horizon.”

The technology for stripping residu-
al monomer from polymers is the main
area of vinyl chloride technology
which cannot be transferred to any
appreciable degree to the control of
acrylonitrile.. As noted earlier, the
limits of stripping residual monomer
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from such materials as ABS resins and
nitrile elastomers during the polymer-
ization process represents the most
significant difference in controlling
acrylonitrile as opposed to vinyl chlo-
ride (Tr. 618; Ex. 141). The earlier in

the process that residual monomer can -

be removed from a product, the lower
is the potential at later points in the
process for release of and exposure to
that residual monomer.

Stripping of residual -monomer from
vinyl chloride (PVC) is relatively
straightforward. PVC itself is highly
resistant to the temperatures and
other stresses inherent in the strip-
ping process.  The removal of residual
vinyl chloride requires relatively little
steam or vacuum, because of VCM’s
high vapor pressure. The physical
properties of both AN and its polymer
products make the stripping of residu-
al monomer a much more difficult
prospect. i

Many of the polymer intermediates
produced from AN are highly tem-
perature-  and pressure-sensitive (Tr.
762). When subjected to the stripping
process, these materials will often co-
agulate in the stripper, forming in es-
sence, their final products at a prema-
ture stage. In addition to clogging the
polymerization process, this can result
in unacceptable changes in the physi-
cal properties of the final products.

The vapor pressure of AN is, as
noted earlier, considerably lower than
that of VCM. This factor, combined
with the relative affinity of AN for
water makes it considerably more dif-
‘ficult to remove residual AN from
water-based polymer solutions, suspen-
sions, or emulsions. Even if the poly-
mer were to remain stable throughout
the stripping, the process would re-
quire far more steam or vacuum for re-
moval of AN than would be used for
VCM.

The relative sensitiv1ty of ABS and
SAN polymer intermediates to strip-
ping is also a function of the presence
of monomer and polymer in a solution
or emulsion. In SAN polymerization,
the polymer and monomer are in one
phase, and that phase increases in vis-
cosity as the polymer content in-
creases. ABS polymerization has this
same problem, but adds a
phase (AN-butadiene) which makes
the mixture even more viscous. This

“can readily be distinguished from PVC
manufacturing. PVC is insoluble in
VEM, and precipitates out during the

" polymerization. This property makes

the removal of residual VCM from

PVC easier than removal of the more

soluble AN from ABS/SAN suspen-

sions or emulsions (EX. 74).

ECI concluded that no additional
stripping beyond that being performed
at present would be required t0 meet a
. 2 ppm standard. However, insofar as
additional stripping would be neces-

-

rubber -
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sary to reach the proposed 1 ppm and ‘

0.2 ppm exposure limits in many poly-
merization processes, particularly in
the manufacturing of nitrile elas-
tomers, these lower limits cannot be
considered feasible.

The. use of chemical cleaners to re-
place manual cleaning of reactors in
the polymerization processes would
also be necessary for compliance with
the lower exposure limits. Chemical
cleaning would make it unnecessary
for employees to enter reactors.. As
noted by ECI, there are, at present, no
known chemical cleaners which will
work effectively in the ABS/SAN.or
nitrile elastomer manufacturing proc-
ess (Tr. 331-2; 998a; 1121). The essen-
tial difficulty here is two-fold: first,
the polymer materials which must be
cleaned out of the reactors are prized
for their resistance to the very types
of chemicals which would be used to
clean reactors and, second, there are
no known chemical cleaners which will
work on these caked-on materials
without also damaging or destroying
the linings or other elements of the re-
actors themselves (Tr. 368; 434). Reli-
ance upon chemical cleaning would

- not, therefore, be considered to be fea-

sible.

In summary, the ECI report sup-
ports OSHA'’s conclusion that a 2 ppm
TWA with a 10 ppm- 15 minute ceiling
is technologically feasible for the af-
fected industries, but that a lower
standard cannot be considered feasible
for the reasons noted.

Essential to an evaluation of the ECI
report is an understanding of the rela-
tionship between its various sections.
The cost estimates contained in sec-

" tion 5 of the report do not, in any way,

reflect ECI's own engineering assess-
ment of technological feasibility and
the technology needed to meet each of
the proposed limits. The cost figures
for each industry sector were extrapo-
lated by ECI using the cost data that
they obtained from the affected com-
panies. Except for the data contained
in the supplement to the report, none
of the cost estimates reflected any in-

dependent engineering judgment by

ECL. Dr. Bochinski of ECI, in response
to questioning, noted that: “I did not

prepare the costs. I got the costs from.

industry” (Tr. 441).

The reason that this distinction be-
comes paramount is because of the ef-
forts made by questioners at the hear-
ing to merge the two sections of the
report.. It cannot be stressed too
strongly that the cost estimates re-

- ported by ECI represent what the

companies themselves felt they would
need to meet the proposed levels. The
cost estimates did not represent a de-
tailed listing of the numbers and costs
of the engineering controls and capital

equipment that ECI felt would be nec-

essary for compliance.
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The costs submitted to ECI and in-
cluded in the report, therefore, were
indications of what the companies,
‘and not ECI, felt would be needed to

_control exposures. As noted at various

points in the record, various compa-
nies did not always agree with ECI as
to what would be necessary (Tr. 485;
495-500). Dr. Bochinski clearly noted
that the companies do not all have to
employ the same control techniques
(Tr. 479). Questioning by industry as
to variability in control techniques, .
therefore, served only to elucidate this
point. i
In one instance at the hearing, a list
of engineering changes and controls
submitted by one producer was re-
viewed by ECI. Dr. Bochinski deter-
mined that in his judgment, there
were certain items that should have
been included that were not on the list
(Tr. 495-499). This does not indicate,
however, that the control methods as
listed would not achieve the desired

" lowering of exposures.

Indeed, the company in question had
stated that its planned engineering
controls, which presumedly includes
the list referred to above, were expect-
ed to reduce most operations to 2 ppm
or less, when completed (by October

' '1978) (Ex. 922; Tr. 1135).

2. Economic considerations. In set-
ting standards for toxic substances,
the Secretary is required by section
6(b)(5) of the Act to give due regard to
the question of feasibility. Section
6(b)(5) mandates that final standards
be set which most adequately assure
employee safety and health “to the
extent feasible, on the basis of the
best available evidence,” and further
requires that, in the development of
occupational safety and health stand-
ards, “considerations shall be the
latest available scientific data in the
field, the feasibility of the standards,
and experience gained under this and

other health and safety laws.” While .

the precise meaning of feasibility is
not clear from the Act, it is OSHA’s
view that the term may include the
economic ramifications of require-
ments imposed by standards. The ‘de-
termination that OSHA has the au-
thority to consider economic feasibil-
ity factors in developing standards has
been endorsed by the courts. Industri-
al Union Dept. AFL-CIO v. Hodgson,
499 P. 2d 467 (C.AD.C,, 1974);, AFL-
CIO v. Brennan, 530 F. 2d 109 (C.A. 3,
1975). As pointed out by the D.C. Cir-
cuit Court of Appeals, Congress did
not intend the Secretary to promul-
gate standards which drive eritire in-
dustries or large numbers of employ-
ers out of business. On the other
hand, “standards may be economically
feasible even though, from the stand-
point of employers, they are financial-
ly burdensome and affect profit mar-
gins adversely.” Further, the court
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said, the concept of economic feasibil-
ity does not “necessarily guarantee
the continued existence of individual
employers” Industrial Union Depart-
ment, AFL-CIO v. Hodgson, suprad, at -
page 478.

In accordance with the Secretary’s
position, it has long been OSHA'’s
practice to analyze the economic feasi-
bility of proposed standards where sig-
nificant economic impact on employ-
ers covered by the proposals seems
likely, to make such analysis available
to affected parties for comment and
subsequent hearing prior to issuance
of final rules, and to invite the submis-
sion of other information on the eco-
nomic impact and feasibility of pro-
posed standards. In developing a final
standard, therefore, OSHA evaluates
the economic feasibility of the final-
standard on the basis of the informa-

" tion developed by its own studies of
the proposal and submissions by the
public during rulemaking.

To assess the economic feasibility of
the proposed standard for acryloni-
trile, OSHA undertook a detailed
study of  the proposal’s economic
impact on various affected industries.
This study was conducted for OSHA
by Enviro Control, Ine. (ECI) (Ex. 15;
15A). The ECI study has provided
basic economic data for the evaluation
of the economic impact of the perma-
nent AN standard on the major affect--
ed industries. Additional information
for this purpose was obtained through
OSHA'’s analysis of all other economic
data, comments, arguments, and testi-
mony submitted at the AN hearing, in
prehearing comments, and in posth-
earing comments and briefs. On the
basis of the best available evidence,
therefore, OSHA has determined, as
discussed in detail below, that the per-

-manent AN standard is. economically
feasible for the affected industries.

‘The économic impact statement was
prepared in accordance with Executive
Order 11949 (42 FR 1017), as noted in
the preamble to the proposed stand-
ard (43 FR 2612). A notice of its avail-
ability was published in the FEDERAL
REGISTER on February 24, 1978 (43 FR

~ 71669). Therefore, OSHA has not per-

formed a separate regulatory analysis
pursuant to Executive Order 12044 (43
FR 12661, March 24, 1978), which was-
issued over 2 months after the pro-
posed standard was published (cf. De-
partment of Labor Response to Execu-
tive Order No. 12044, Improving Gov-
ernment Regulations, 43 FR 22915,
May 26, 1978). ) -

The economic and technological as-
sessment prepared by ECI (Ex. 15) was
published-on February 21, 1978, and a
supplement was made available at the
hearing, on March 22 (Ex. 15A). Op-
portunity was given to interested par-
ties to comment on and to testify con-
cerning the contents of the report. In
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addition, representatives of ECI were
available at the hearing to respond to
questioning concerning their findings

as to the economic and technological

feasibility of the proposed AN stand-
ard. o

In the case of the proposed standard
on acrylonitrile, three sets of permissi-
ble exposure limits were expressly in-
cluded for consideration: 2 ppm TWA/
10 ppm ceiling; 1 ppm TWA/5 ppm
ceiling; and 0.2 ppm TWA/1 ppm ceil-
ing. We have already discussed
OSHA’s determination that, on the
basis of the record, the 1 ppm and 0.2
bpm alternatives are not considered to
be technologically feasible. Therefore,
detailed discussion of the economic im-
pacts of the AN standard will concen-
trate on the 2 ppm standard which
OSHA has determined to be techno-
logically feasible for the affected in-
dustries.

It is abundantly clear on the record
that the final AN standard will in no
way threaten the viability of the acry-
lonitrile industry. The companies to be
affected by the staridard are not small,
marginal companies, but, rather, in-
clude the largest chemical, plastics,
and rubber manufacturers in the

country. The estimated costs of com-

pliance with the standard, even if ac-
curate, are insignificant by comparison
to the total sales and assets of the af-
fected companies,

In addition, OSHA has assured,
through the broad exemption provi-
sions, that the standard applies almost
exclusively to these primary users and
manufacturers of acrylonitrile. Down-
stream processors and fabricators of
products from AN-based materials

- will, for the most part, be exempted
‘from the requirements .of the stand-

ard.
A major contention of industry wit-

_nesses, particularly those representing

polymer 'producers, involved the fail-
ure of the ECI report to analyze the
economic impact. of the proposed
standard on “downstream” employers.
For the most part, these employers
are engaged in the fabrication of parts
and finished products from AN-based

. polymers. :

At the time of the report, there was
little data available, either to OSHA
or to ECI, upon which to base an as-
sessment of the effects of the proposal
on downstream employers. ECI chose
to assume that the exemption provi-
sions of the proposal would serve to
exempt most downstream employers
from the scope of the standard. )

The impact of a 2 ppm standard,
particularly when coupled with the
more detailed exemption provisions in
paragraph (a)(2), on downstream em-
ployers is minimal. The list of materi-

-als exempted from coverage by para-

graph (aX2)(i) represents most of the
materials made from AN _which will be

processed, handled, or used by a down-
stream employer.

Based upon a thorough review of the
record, OSHA has determined that a 2
ppm standard is both technologically
and economically feasible for the af-
fected industries. The standard pro-
vides sufficient lead time (2 years) for
companies to complete the installation
of engineering controls to achieve
compliance with the permissible expo-
sure limits. The record demonstrates
that many employers in the AN indus-
try, including representatives from

‘each of the various sectors within the

industry, are either already in compli-
ance with 2 ppm for many of their op-
erations, or are in the process of im-
plementing controls to achieve that
end.

The main area in which costs are ex-
pected to be significant is the installa-
tion of engineering controls. Other
areas of concern, such as respiratory
protection and protective clothing re-
quirements, were addressed at the
time the ETS was issued. It was, at
that time, determined that there was
sufficient quantities of protective
equipment available for compliance
with the ETS, and that the require-
ments were feasible for the affected
employers. Because the scope of the
ETS was broader than that of the
final standard, OSHA anticipates that
all employers to be covered by the
standard were also operating under
the ETS. Thus, the feasibility determi-
nation from the ETS applies for provi-
sions appearing in both the ETS and
final standard. The cost estimates pre-
pared by ECI include the-costs of res-
pirators, protective clothing, and other
materials to be required by the final
standard.

Costs of Compliance. The greatest
economic impact from the final stand-
ard is expected to fall upon the manu-
facturers of ABS and SAN resins and
nitrile. elastomers. However, even for
this sector, the anticipated costs of
compliance will be well within their
capabilities. A lesser impact within the

‘maJjor sectors affected is expected for

the manufacturers of AN monomer,
acrylic fibers, and polyols.

The total estimated costs of compli-
ance with the final AN standard, as
determined” by Enviro Control, Inc.,
are presented in table A below. These
estimates reflect the data developed
by ECI in their report, as supplement-
ed by data received at the hearing and
in post-hearing comments. ECI has ex-
pressly incorporated the cost data sup- -
plied -by SPI in revising their final
costs for the ABS/SAN sector. As will
be noted in detail below, OSHA be-
lieves that the SPI cost figures sub-
stantially overstate the anticipated im-
pacts of the standard on the ABS/
SAN manufacturers., However, in the
interest of providing an upper boiund
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estimate of the impacts of the AN
standard, table A includes the SPI

data. It is clear that the estimated-

costs of compliance with 'a 2 ppm

standard will be well within the capa-.

bilities -of the affected companies.

TABLE A.—Revised ECI Costs of Compliance
by Industry: 2 PPM Standard

{in millions]

Capi- Total

Sector tal O & M annua-
lized

AN monomer.... .. $14.4 . $0.6  $2.99
Acrylic fibers.... 22.4 23 5.69
ABS/SAN resins 56.8 74 16.79
Nitrile rubber... ' 1.1 3.45
Polyols 3 .59

Total industry.........eee 1096 117 29.51

An essential limitation of the ex-
trapolation process used by ECI in de-
veloping industry-wide cost estimates
is the inherent assumption that all

. plants within an industry sector are at
the same stage of development in con-
trolling AN exposures. The effects of
this assumption on the overall cost es-

timates depend upon the degree to .

which the sample plant is representa-
tive of the industry sector as a whole,

If the sample plant is more advanced

than most, then the cost estimates
based on the sample plant can be ex-
pected to understate the total compli-
ance costs. On the other hand, if the
sample plant lags behind most of the
plants in the sector in controlling ex-
posures, then the overall cost esti-
mates can be expected to be overstat-
ed.

The ECI report does not lean con-
sistently toward either of these alter-
natives. For example, ECI’s cost esti-
mates for the acrylic fiber manufac-
turers are based on data from a com-
pany which employs “solution poly-
merization”. as its process. More of the
U.S. fiber production capacity, howev-
er, involves ‘suspension polymeriza-
tion,” which is more difficult to con-
trol (Tr. 417-418). On the basis of that
factor alone, the ECI estimates for the
fiber production sector might be ex-
pected to be on the low side. However,
on the other hand, the largest produc-
er of acrylic fibers has reported that
its controls for AN are further ad-
vanced than the sample plant appears
to be (Ex. 11:(14)). This would indicate
that the extrapolation of costs from
the sample plant to the entire indus-
try sector would result in the.cost esti-
mates being overstated..

The variability of this aspect of the
report was recognized by ECI at the
hearing. When asked whether he felt
the cost estimates were. understated,
Dr. Bochinski replied, “Maybe in the
-0.2 level we might have understated.
In some cases, 1 ppm and 2 ppm in
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some segments; maybe not * * * It is a
mix” (Tr. 384).

Another difficulty with the ECI ex-
trapolatioh technique involves their
use of a “typical plant” within each in-
dustry sector. The typical plant was
determined on the basis of total
annual production. The use of the
“typical plant” was necessary to deter-
mine the costs of other elements of
compliance besides engineering and
work practice controls. These addition-
al elements, such as respirators and
monitoring equipment, were deter-
mined on a cost per plant basis using
standardized costs for the equipment
and estimated rate of usage.

ECI' calculated the total costs of
compliance for each major industry
sector at each of the proposed alterna-
tive sets of permissible exposure
limits. Cost estimates were supplied to
ECI by various companies within the
industry sectors affected by the stand-
ard. These estimates were then used to
determine the compliance costs of a
“typical -plant” within each sector,
based upon ‘annual production in
potinds. The typical plant costs were
then extrapolated to the whole indus-
try sector level on the basis of tota.l
annual production.

ECI’s data base was limited to that
data which the companies contacted
were willing' to provide to them. As
noted at the hearing, except for the
information in the supplement to the
report ECI took the cost data as they
received it, without independently re-
viewing it for proper engineering or
accounting (Ex. 15A; Tr. 509). In addi-
tion,
within all of the major industry sec-
tors. Considerable data was received
for the nitrile elastomer sector, but no
data on ABS manufacturing was sup-

_plied to ECI until the supplement was
prepared. In determining the costs of
compliance for the ABS sector, then,
ECI used the nitrile elastomer cost fig-
ures (based on & 30 million pound
plant) and extrapolated them to the
ABS ‘“typical plant” (figured at 200
million pounds) on the basis of simi-
larity of process and process controls.

The ECI method of extrapolation
relied exclusively on companies within
each industry sector to supply what
they estimated to be the costs of com-

pliance for each of the three proposed,

exposure limits. ECI performed no in-
dependent engineering assessment of

the data received from these compa-

nies. The data from the sampled com-
panies represented what the engineer-
ing departments of those companies
determined necessary for compliance.
There is no clear way to determine
what specific cogt items were included
in each company’s data. It must be as-
sumed, however, that the ‘engineers
engaged in providing the data were
not ‘solely concerned with hardware.

data was not received from:
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In developing engineering plans and
estimates, the areas of downtime, lost
production, and other consequences of
the engineering changes are of great
importance to the planner, particular-
ly where these changes would necessi-
tate nearly total shutdowns of plants
or of individual production lines. An
engineer would be expected, as a
matter. of course, to include projected
costs of downtime and lost production
in his estimates for a particular engi-
neering job (cf., Tr. 1272-73).

OSHA recognizes, however, that
there may be instances in which these
“indirect” costs are either too specula-
tive or otherwise incapable of being
quantified. It is sighificant that the
companies supplying cost data to the
record during the rulemaking proceed-
ing were most reticent about assigning
numbers to these types of costs. One
company stated that a 1-day shutdown
of their facilities would cost $250,000
(Ex. 92). It was noted at the hearing,
however, that the company already
carries out periodic turnaround ef-
forts, for which it does shut down fa-
cilities. . During these planned shut-
downs, an.engineering expert for the
compan& agreed that many different
engineering changes could be made in
addition to the programed mainte-
nance activities during the shutdown
period (Tr. 1129). The $250,000 figure,
then, would not be due exclusively to
the implementation of engineering
controls, but would be attributable to
a number of different functions within
the facility.

The type of cost to be incurred di-
rectly determines the planner’s ability
to estimate its magnitude; some cost
items are basic and must be assessed in
connection with the engineering plan, -
whereas others may only be roughly
projected, but are not at all reducible
to dollar figures. The form in which
the sampled companies in- each sector
supplied their data to ECI leaves the
question open as to how much of
either type of cost was included in
their calculations. It must be assumed,

- lacking any information to the con-
trary, that the costs submitted by the
companies. reflected what their engi-

" neering departments determined to be
necessary for compliance with the al-
ternative proposed - exposure - limits.
This necessarily would include those
elements customarily assessed in engi-
neering plans, while excluding those
elements which could not be projected
in dollar figures. Nonetheless, even if
this assumption were erroneous, the
question of downtime costs would not
detract from the Agency’'s determina-
tion that the standard is economically
feasible for the affected industry.

OSHA is satisfied that the data con-
tained in the ECI report clearly dem-
onstrates the feasibility of a 2 ppm
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standard for all of the major industry
sectors evaluated in the report.

AN Manufacturing. There is no ques-
tion that a 2 ppm standard is economi-
cally feasible for the AN manufactur-
ing sector. As has been stated
throughout the record, AN manufac-
turing is essentially a closed process,
with the greatest potential for expo-
sures arising from fugitive emissions,
leaks and spills, and during reactor
cleaning and other maintenace oper-
ations. The companies have  already
developed engineering plans desjgned
to tighten up their processes and limit
poinits of process emissions into the
workplace. The compliance costs for

this sector of the AN industry should

pose no serious economic impact on
the four affected companies, which to-
gether produce 1.5 billion pounds of
AN monomer per year.

The ECI cost estimates in the report
for the AN manufactuing sector were
obtained solely through a review of
thé OSHA rulemaking record. Until
Vistron supplied additional data for
the 2 ppm level (which ECI incorpo-
rated into the supplement to the

report), the only data employed by

ECI was from the du Pont and Mon-
santo submissions to the record. )

The du Pont and Monsanto data as.

submitted were not broken down by
product, but contained cost estimates
for the respective companies’ total
AN-related operations. ECI took the
data and attempted to split the costs
up according to product. As will be
noted; the efforts in this regard were
not properly performed for the Mon-
santo data, resulting in cost estimates
which were too high for the AN-manu-
facturing sector.

ECI assumed that the Monsanto
data ($34 million incremental costs for
‘reaching 2 ppm) covered the costs for

their AN manufacturing and acrylic

fiber manufacturing facilities only.
However, as was noted at the hearing
(Tr. 348), the costs supplied for Mon-
santo were for all of their operations,
including their ABS manufacturing fa-
cilities. Therefore, ECI's figures for
Monsanto’s AN and fiber production
. are overstated. This is particularly evi-

dent in light of the fact that control of.

* ABS manufacturing is expected to in-
volve higher costs than controls -for
monomer or fiber production.

ECI averaged the du Pont costs with
the Monsanto costs to obtain an aver-
age cost to apply to the AN manufac-
turing sector. Insofar as the Monsanto
costs were improperly determined, the

ECI estimates for this sector are clear-

ly erroneous on the high side.

“The difficulty with relying upon a”
“typical plant” in the context of mon-
- omer manufacturing is that there are
only four companies which are in the
industry, and no company has more
than two plants. Any extrapolation
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from a “typical plant”, therefore, will
be limited by the total number of
plants and the determination that any
one plant is “typical” of such a small
number.,

After the initial ECI report was pub-
lished, Vistron later supplied cost esti-
mates for a 2 ppm standard for their

‘monomer production facilities. ECI in-

corporated this data into their supple-
ment and noted that the results were
consistent with their previous figures
for this mdustry sector (Ex. 15A; Tr.
511).

Acrylic fibers. ECI's estimates for
the acrylic fiber industry were based
exclusively on data received from Dow
Badische: This data was scaled to the
level of the “typical plant” and was
extrapolated from there to the total
acrylic fiber sector.

The difficulty with assessing the ac-
curacy of the cost estimates for acrylic
fiber manufacturing stems from two
countervailing factors. The first con-
cerns the type of manufacturing proc-
esses used in the sampled plant and in
the -overall industry, whereas the
second has to do with the current ex-
posure and compliance conditions in
the various companies in the industy.
- The Dow Badische facility which
supplied data to ECI produces acrylic
fibers by means of “solution polymer-

ization.” Solution polymerization in-.

volves the formation of polymer in a
solvent, and the spinning of fibers di-
rectly from this solution. This method
of production is not the most widely
used means of manufacturing acrylic
fibers. Most fiber production in the
United States (over two-thirds, by one
company estimate) involves ‘“suspen-
sion polymerization” (Ex. 156). Sus-

_pension polymerizatfon involves a for-

mation of polymer in water. The poly-
mer if filtered, washed, and dried, at
which- point the dried polymer is
either stored for usage or taken imme-
diately to be dissolved in a solvent and
spun directly into fibers. In suspension
polymerization, it is necessary to open
up the process in order to isolate dried
polymer. Because this system is much
less totally enclosed than a solution
polymerization process, it is more
costly to reduce employee exposures
at a suspensior polymerization facili-
ty. .

ECI acknowledged at the hearing
that suspension polymerization facili-
ties will cost more to control than so-
lution polymerization facilities (Tr.
417-418). Since a solution polymeriza-
tion plant was the source of the data
used to estimate costs for the entire
fiber sector, it is clear that this factor
would result in an understatement of
the total compliance costs. (It should
be noted that other fiber companies
had the opportunity to submit cost
data to ECI, but did not .do so.) It is
not possible to determine with any

degree of certainty how much the
total costs would be understated. The
data submitted by otheér fiber produc-
ers to the record would indicate that
the difference would in no way consti-
tute an economic burden to the affect-
ed industries.

A countervailing consideration in
evaluating the cost estimates for this
sector is the degree of compliance
which already exists among fiber pro-
ducers. At least two producers of
acrylic fibers have reported that most
of their operations are already operat-
ing at between 1.and 2 ppm on a day-
to-day basis (Ex. 11:(14); 11:(10)), Since
the total number of producers in the
industry sector is not large, one would
expect that ECI's estimates would be
overstated insofar as they do not con-
sider the advanced state of exposure
control within this sector.

The 2 ppm standard is, without
question, economically feasible for the
acrylic fiber industry. Most producers
are well along the way to compliance
solely by means of engineering and °
work practice controls in most of their
operations. The cost estimates sup-
plied by ECI ‘indicate that the compli-
ance costs should not cause the affect-
ed employers undue difficulty. In addi-
tion, ECY’s cost estimates undoubtedly
include items and activities which
most, if not all, of the producers have
already implemented in their facilities.

ABS/SAN Resins—Nitrile Elas-
tomers. The extrapolation procedure
employed by ECI t0 determine compli-
ance costs for the ABS/SAN sector
and the nitrile elastomer sector of the
AN_industry has been strongly chal-
lenged by various parties to the pro-
ceeding. The points of contention pri-
marily involve the following: The aver-
aging of the costs for two nitrile
rubber manufacturers which submit-
ted data to ECI; the use of the nitrile
elastomer costs to estimate the costs

_for the ABS/SAN sector; the formula

used by ECI to extrapolate from ni-
trile elastomers to ABS/SAN resins;
the size of the “typical plant” within
the ABS/SAN sector; and the question
of “return on investment”.

ECI determined that the typical ni-
trile elastomer plant produces 30 mil-
lion pounds per year. This figure has
not been seriously questioned. The
cost estimate for this “typical plant”
were determined by averaging cost
data received from two producers, Un-
iroyal and BF Goodrich. The cost data
from these companies were widely di-
vergent, leading some to conclude that
an averaging of these figures would be
of questionable validity in estimating
total costs for the sector. The aver-.
aged cost data were scaled by ECI to
the level of the 30 million pound
“typical plant”.

Data received after the ECI report

was published have indicated that the
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initial estimates in the report may not

be very far off the mark for the nitrile
elastomer manufacturers. Cost figures
received from Reichhold Chemicals
(Ex. 15A) and Goodyear (Ex. 89) are
relatively consistent with the initial
ECI estimates for this industry sector.
The Reichhold data, when extrapolat-
ed to the level of the “typical plant”
(30 million pounds per year), revealed
cost estimates for capital investment
to be $1.2 million for the 2 ppm stand-
ard. The Goodyear estimates of capi-
tal requirements for their production
facilities, involving capacity of 31 mil-
lion pounds (1976), were approximate-
ly $2.8 million for 2 ppm. :

The findings as to estimated costs
for the nitrile elastomer sector reflect
the greater amount of data available
to ECI on this sector in Ppreparing
their report. Nitrile elastomer produc-
tion provided the largest number of
plant estimates of all of the sectors
sampled for the report (Tr. 508).

On the basis of their in-house assess-
ment of the alternative proposed expo-
sure limits, Goodyear concluded that 2
ppm was both economically and tech-
nologically feasible for their manufac-
turing facilities (and that even 1 ppm
would be fedsible) (Ex. 89). There is no

reason to believe that the impacts of a-
2 ppm standard on the other nitrile

rubber manufacturers should be much
more severe from an economic stand-
point.

In summary, then, the avanable data
on the nitrile elastomer industry indi-
cate that a 2 ppm standard is both
technologically and economically fea-
sible for that sector. -

ECI determined that the manufac-
turing process and the points of AN
emission were sufficiently similar be-
tween nitrile elastomers and. ABS/
SAN resins -to allow the control costs
for nitrile manufacturing to be ex-
trapolated to ABS/SAN manufactur-
ing. This determination received con-
siderable criticism from parties to the
proceeding. Exposure conditions, it
was contended, tend to be higher and
more variagble in nitrile elastomers. In

addition, the “typical” nitrile plant is-

much smaller than ABS/SAN plant,

and may  involve different types of-

control problems.

In the supplement to their report
(Exh. -15A), ECI included data which
had been supplied by an ABS/SAN
‘resin producer for the 2 ppm standard.
The revised total cost for the entire
sector (ABS/SAN) differed from the
cost figures in the February 21 report-
ed by only 2.5 percent. -

The size of the “typical plant” in the
ABS/SAN sector was determined by
ECI to be 200 million pounds/year.
The capital costs for the typical plant,
based upon the nitrile extrapolation,
‘were $6.8 million at 2 ppm. The capital
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costs based upon the later data from
an ABS facility for 2 ppm were- esti-
mated to be $3.7 million.

ECI's extrapolation using the ABS

.plant data resulted in a much lower

total capital cost for the ABS/SAN in-
dustry sector for the 2 ppm standard

than did the extrapolation from nitrile -

elastomers. However, the estimates for
operating. costs (labor, materials, and
utilities) - from the ABS plant were
considerably higher.

The main source of controversy con-
cerning the cost figures: for the ABS/
SAN industry centered around the size
of the “typical plant” selected by ECI.
ECI determined that on the basis of
their knowledge at the time, a 200 mil-
lion pound per year plant was typical
of the overall industry. However, in
their posthearing comment, SPI indi-
cated that the actual “typical” plant
was closer to 62.5 million pounds per
year (Ex. 148). Although SPI statéd

. that this was the resuilt of a survey of

their member companies, there was no
detailed explanation of why their de-
scription of a “typical” plant differed
from that of ECI, nor was there a dis-
cussion of how they made their deter-
mination. .

- The method that ECI employed to
scale the costs of the “typical plant”
up to the entire industry sector in-
volved the use of an engineering for-
mula: Cost of equipment M=(Cost of
equ_ipment N)

Cost for plant ¥ =

(Cost for plant N) [Capac1ty of plant MJO .65
Capacity of.plant W .

"This formula allows for “economic
scale”; for example, equipment costs
for a 100 million pound plant will be
less than twice the costs for a 50 mil-
lion pound plant, even though produc-
tion capacity is twice as much.

The plant (ABS/SAN) which sup-
plied data to ECI produces 150 million
pounds of resins per year. To estimate
the cost for the “typical plant” with
annual production capacity of 200 mil-
lion pounds (according to ECI), the
formula was employed as follows:

Costs for 200 mi]lidn b, plant =

(Cost for 150 million 'Ib p1ant)

(209 million)
X [(rﬂ':“'rn%—:)}

=(Cost for 150 million 1b. plant) (1.21)

Thus, one can see that although the
typical plant is % larger than the sam-
pled plant, its capital costs are only 21
percent higher, using the formula.

Using SPI's determinations of the
“typical plant” (only. 62.5 million
pounds/year instead of 200 million),
the formula works the other way. Al-
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though the “typical plant” is only %
as large as the ‘“sampled plant” in this
case, its capital costs will be more than
half as much as the larger plant.
Therefore, an extrapolation to the
whole industry sector on the basis of
the smaller typical plant will, in this
case, result in a much higher overall

- capital cost. In addition, the other ele-

ments which are necessary in all
plants, regardless of size, will increase
in total costs because there are more
plants to consider.

SPI's calculations of the costs for
their 62.5 million pound “typical-
plant”, using the ECI formula, result
in a capital investment of $2.56 mil-
lion. That figure, when extrapolated
to the entire industry sector, results in
a total capital cost for the ABS/SAN
sector of roughly twice the figure ar-
rived at by ECI. -

ECI's estimate of the size of the
“typical plant” was based upon their
experience and engineering judgment.
SPI's estimate was based on a survey

‘of its membership of the industry.

OSHA is unable to ascertan, with any
degree of certainty, which approach is
more-aocurate, nor is such a determi-
nation really necessary. OSHA has in-
corportated the higher estimate to es-
tablish an upper bound of costs of

‘compliance for the ABS/SAN sector.

We believe that this treatment of the
available data provides an adequate
basis for evaluating the économic
impact of the standard.

Another major issue which arose
concerning ECI’s cost estimates, not
only for ABS/SAN resins but for the
entire report, was the treatment of the
concept of “return on. investment
(ROI.” It was contended by several
parties that the ECI cost estimates did
not incorportate a return on invest-
ment as part of the overall costs of
compliance with the standard (Ex. 76;
Tr. 304; 393-4). It was argued that a
failure to include an amount for ROI
would result in an overestimate of the
industry’s ability to pass through costs
to consumers.as price increases. SPI,

" in the cost tables in their posthearing

comment, chose to include an addi-
tional cost to represent the purported-
ly omitted figure for ROI, based on
their assumption that such a cost was
not incorporated in the ECI estimates
(Ex. 148).

The record makes clear, however,
that ECI did, indeed, include the con-
cept of return on investment in devel-
oping their report. Dr. Henry Beale, a
economist ‘with Chase Econometrics,
testified for ECI as to the handling of
economic factors in the report. When
questioned as to whether ROI was in-
cluded in the capital cost estimates,
Dr. Beale responded in the affirma-
tive:
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There is implicitly a 10:percent rate of
return on investment involved in that the
expenditures, the capital costs are based on
an assumed useful life of 10 years recouped
at the 10 percent rate * * * basically is (the
same thing as ROI) (Tr. 302).

Therefore, SPI, in choosing to factor
an additional 10 percent ROI into
their calculations, has incorrectly as-
sumed that no ROI was included in
the ECI report. The additional 10 per-
cent results in double-counting, and
serves only to inflate both the total
compliance costs and, consequently,
the impacts of the standard on prices
and competition for ABS materials.

SPT’s estimates of the effects of the
standard on competition are open to-
question on several counts. First, as
noted ‘above, the erroneous -inclusion
of an additional 10 percent ROI serves
to inflate SPI’s estimates of the stand-
ard’s impact on ABS prices. By artifi-
cially inflating the total compliance
costs, this element also increases the
price increases which are necessary to
cover those costs. Second, as noted
earlier, there is no way.for OSHA to
verify whether SPI's “typical plant”
estimate i{s more accurate tham ECI's
estimate. )

To the extent that SPI's typical
plant may be smaller than warranted,
the compliance costs other than capi-
tal will be inflated, since ‘many of
these costs are based upon a cost per
plant basis. .

Finally, the SPI cost estimates, as do
the ECI cost estimates, necessarily
assume that the plant supplying the
cost data is about average for the in-
dustry. There-is every reason to be-
lieve that many companies, including
some within the ABS/SAN sector, are
well along the way in planning and
achieving reductions of employee ex-
posures to below 2 ppm. To the extent
that companies have already installed
or are already implementing require-
ments of the standard, the increment-
al costs of compliance will be that

much lower. At least one producer of

ABS/SAN resins already maintains
most of its operations below 2 ppm
(Tr. 899-900). )

Even if the SPI cost estimates were
to be accurate, the economic impact of
‘the AN standard on the ABS/SAN
sector should be well within the capa-
bilities of the affected employers. The
ABS/SAN market is one of the most
buoyant of all products made from
AN, and the demand for ABS and SAN
resins is expected to grow considerably
in the future.

Polyols. Polymer polyol production
represented the smallest industry
sector investigated by ECI in develop-~
ihg their report. Based upon data re-
ceived by one producer, ECI estimated
that the “typical” polyol plant has a
production capacity of 53.3 million

- pounds per year. The ECI estimate of
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the total investment needed to achieve
s 2 ppm standard was $1.6 million for

_the polyol production sector. The an-

nualized compliance costs were esti-
mated to be approximately $0.6 mil-
lion per year.

Downstream employers. As discussed

in the exemptions section, OSHA be-
lieves that the final standard will ef-
fectively limit coverage to those em-
ployers with the greatest potential for
exposure to AN in the workplace. As
was the case with the ETS, we antici
pate that most downstream employers
will be exempted from coverage. A de-
termined effort has been made to clar-

ify the exemption provisions and

broaden their scope where warranted
by the evidence.

Economic impacts. After estimating
the costs of compliance with the pro-
posed standard, ECI assessed the ef-
fects of these costs on economic indi-
cators as related to the affected indus-
tries. The impacts on critical materi-
als, market - structure, productivity,
employment, energy, and prices were
examined for each of the major seg-
ments of the AN industry. The meth-
odology employed In the analysis of
these impacts was described at length
in the report, and will be discussed
here only insofar as major issues were
raised during the rulemaking.

Criticdl materials. ECI determined
that critical materials impact was not
relevant for AN or AN-derived materi-

als, since none of these materials are
currently listed on the Department of -

Commerce’s list of strategic and criti-
cal materials.  They also determined
that there would be no indirect effects
on critical materials due to product
substitution as a result of the stand-
ard. . ’

Market. structurve. ECI concluded
that it would be most uniikely that
the costs of compliance with the pro-
posed AN standard would have any
significant impacts on market struc-

‘ture at the four-digit [sic] industry,

level for any of the industry sectors
studied. Most of the sectors are al-
ready highly concentrated. The four
firm concentration ratios range from
91 for ABS/SAN resins to 100 for acry-
lonitrile monomer production. The
only major exceptions to this conclu-
sion would be, in ECI’s view, if one or
more firms in the nitrile elastomer in-
dustry were to cease production, or if
compliance costs for the ABS/SAN in-
dustry were to substantially eliminate
possibilities for entry into this growing
area by new firms. ECI determined
that at the 2-ppm level, the costs

‘would not be sufficienitly large to

cause either of these two eventualities

to eccur. :
“‘Productivity. ECI calculated the ag-

gregate labor costs of the proposed 2-

. ppm standard to be $3,557,000 annual-

ly. Based on a work force of 5,130, the

averake loss of labor productivity for
the entire AN industry was estimated
to be 2.89 percent. :
- For the 2-ppm standard, output was
estimated to decrease by less than 4
percent with ‘several sectors, such as
AN monomer and polyol production,
having reductions in output below 2
percent. : .
Initial capital .costs of compliance
were estimated to be 27.2 percent of
annual investment for AN production,
as compared with 6 percent for po-
lyols, and 48.3 percent for fibers. How-
ever, these costs were estimated to be
as high as 139.1 percent of annual in-
vestment “for ABS/SAN resins, and
554.4 percent for nitrile elastomers.
ECI concluded that for AN, polyols,
and fibers, the cost of compliance at 2
ppm  would not have a significant
impact on output. Even for ABS/SAN

resins, ECI estimated that the growth

prospects -of the industry were suffi-
ciently great to make the costs of com-
pliance unlikely to produce any major
reduction in output. The one area of
concern to ECI at the 2-ppm level in-
volved the nitrile elastomer sector.
However, additional data submitted to
the record by two major producers. in
this sector (Uniroyal and Goodyear)
indicates that a 2-ppm standard is con-
sidered by them to be feasible, and is
not expected to have the serious con-
sequences projected by ECI (Exs. 88;
89).

Employment. At the 2-ppm standard,
ECI anticipated that relatively small

changes in output will occur, so that

few, if any, workers will be laid off.
Any workers that are displaced are ex-
pected to be reabsorbed through
transfers to other jobs in their compa-
nies.

Energy. ECI projected that for the 2-
ppm standard, energy consumption -
would increase for the industry by
62,535 barrels of oil per year. or 173
barrels per day. .

As ECI noted, even if these amounts
were quadrupled, they would be insig-
nificant on a daily basis in comparison
to the total energy consumption of the
affected industry sectors (Tr. 444).

At the hearing, ECI was questioned
concerning the energy costs contained
in their report (Tr. 442-444). It was
contended that these overall costs did
not include the energy requirements
for the high rates of ventilation which
ECI felt would be needed for compli-
ance (Ex, 76).- )

ECI did acknowledge that they did
not include the additional energy costs
from ventilation as a separate element
of their total energy cost estimates.
However, this is not to say that such
additional costs were omitted from the
report."As we noted in our earlier dis-
cussion of costs, ECI's cost estimates
were based solely upon data supplied
to them by companies within each
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sector. ECI did not apply independent.

engineering judgment to the compa-
nies’ estimates, nor did they break
these estimates down by lne  items
needed for compliance. Therefore,

ECI's own determination of what was

needed to reach 2 ppm was not reflect-
ed in the costs received from the var-
“ious companies. If a company deter-
mined that ventilation was necessary,
then it included ventilation costs in its
estimates. Moreover, if a company fac-
tored ventilation costs into its esti-
mates, it must, therefore, also have
factored in the operating and mainte-
nance (O. & M.) costs of such ventila-
tion. These costs would be expected to

include the energy costs of operating‘
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the equipment. Therefore, energy
costs would be included in the O. & M.
costs.for each sector, based on ECI's
extrapolations of the data as received.

Prices. Based upon their estimates of
the compliance costs of the proposed
2-ppm standard, ECI calculated the
cost per pound of product output for
each - industry sector in the  study.
Using that cost per pound, ECI then
calculated a maximum passthrough of
costs, using a markup factor of 0.94.
Finally, the estimated price increase
was supplemented by the amount of
compliance costs from AN manufac-
ture which would be passed through
to the AN users. The following table
represents ECI's calculations as de-
scribed above:

Product Compliance, cost Costs (percent of Percent increase

per pound (cents) price)
AN monomer 0.20 0.74 0.70
Acrylic fibers 92 1.48 1.84
AEN/SAN resins 21.25 °1.25 22.05 32.98 22.156 3.08
Nitrile rubber. - 1.89 2.82 2.93
Polyols .18 .30 .36

10.94 markup and AN pass-on costs.
2ECI estimates from report.
SECI estimates incorporating SPI cost data

The table makes clear that based
upon the cost estimates developed by
ECI, the price impacts of the proposed
AN standard of 2-ppm are all less than
3.1 percent, even when the SPI cost
data is incorporated. »

As was noted in the earlier discus-
sion of costs, SPI recalculated the
costs .of compliance from the ECI data
using a smaller “typical plant” (deter-

mined on the basis of a “survey” of its

members), and adding a 10-percent
“return on investment” (ROI) figured
on an-aftertax basis. Even assuming
for the moment that the smaller
“typical plant” was more accurate
than that determined by ECI, we have
serious difficulties in accepting the ad-
ditional amount included for ROI,
both in concept and in amount. As Dr.
Beale made clear at the hearing, ROI
was considered in the cost figures de-
veloped by ECI in their report. There-
fore, the very inclusion by SPI of an
additional element of ROI represents
double-countinig. In addition, the use
of 10 percent after taxes is not a
proper application in this context.

To the extent, then, that the SPI es-
timates include a double amount of
return on- investment, one can con-
clude that the resulting cost estimates,

together with the projected impacts .

on prices of ABS/SAN products and
materials, are considerably overstated.

Even if the overstated SPI cost fig-
ures for comphance capital were ac-
cepted, their own estimates demon-

strate that the compliance cost to

-reach the 2-ppm level in a “typical

plant” would only represent 11 per-
cent of the total capital of a new typi-
cal ABS plant (Ex. 148). It is clear that
to the extent that the SPI figures are
overstated, the projected impacts of
the standard will also be overstated,
particularly as to SPI's dire projection
for the ABS pipe mdustry ’
Nonengineering 'costs. The major
thrust of the economic impact assess-
ment was directed at evaluating the
impacts and costs of engineering con-
trois to reach the permissible exposure
limits. However, the other elements of
the proposal, such as medical exami-
nations, respiratory protection pro-
grams, and monitoring have also been
examined. OSHA has determined,
both from the ECI report and on the
basis of the companies’ submissions to
the record, that virtually all of the af-
fected employers have both the facili-
ties and the resources necessary to im-
plement these other provisions. Most
of the affected companies have had:
medical surveillance programs for
many years, and should have no diffi-
culty in providing the medical exami-
nations called for by the final stand-
ard. In addition, OSHA had deter-
mined at the time of the ETS that
there were then sufficient respirators,
sampling pumps, and other materials
available for compliance. Since the
scope of the final standard is, if any-
thing, narrower than that of the ETS,

-
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it is clear that the findings of feasibil-
ity carry forward to the final stand-
ard.

As discussed in the exemption sec-
tion, OSHA believes that the final
standard will effectively limit coverage
to those employers with the greatest
potential for exposure to AN in the
workplace. As was the case with the
ETS, we anticipate that most down-
stream employers will be exempted
form coverage. A determined effort
has been made to clarify the exemp-
tion provisions and broaden  their
scope where warranted by the evi-
dence.

ECI did not focus on downstream
employers in their analysis of the
costs and economic impacts of the pro-
posal. They apparently assumed that
the exemption would be as wide-rang-
ing as OSHA intended it to be. In addi-

tion, ECI indicated that at the time -

they prepared their report, there was
little or no data available on down-
town exposures. The information sup-
plied by the various companies during
the course of the rulemaking has indi-
cated that downstream operations do
not, for the most part, represent a sig-
nificant source of potential for AN ex-
posure. Therefore, the omission of cov-
erage by ECI of downstream impacts is
not expected to affect the overall cost
esitmates for the affected industries.

VIII1. BENEFITS

’ The legislative history and language
of the Occupational Safety and Health
Act, as distinguished fronr some other
environmental health and safety legis-

" lation, clearly indicate that Congress.

has already arrived at a judgment con-
cerning the  balancing of cost and
benefit, with the result that worker
safety and health are to be heavily fa-
vored. over the economic burdens of
compliance, Specifically, section
6(b)(5) of the Act provides:

The Secretary, in promulgating standards
dealing with toxic materials or harmful
physical agents under this subsection, shall
set the standard which most adequately as-
sures, to the extent feasible, on the basis of
the best available evidence, that no employ-
ee will suffer material impairment of health
or functional capacity even if such employ-
ee has regular exposure to the hazard dealt
with by such standard for the period of his
working life. Development of standards
under this subsection shall be based upon
research, demonstrations, experiments, and
such other information as may be appropri-
ate. In addition to the attainment of the
highests degree of health and safety protec-
tion for the employee, other considerations
shall be the latest available scientific data
in the field, the feasibility of the standards,
and experience gained under this and other

health and safety laws. .
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Thus, while feasibility is an appro-
priate consideration, the Secretary is
directed to set standards which -attain
“the highest degree of heaith and
safety protection for the employee
= & &

This does not mean, however, that a
systematic evaluation of costs and
benefits is not to be encouraged within
the limits of the estimation tech-
niques. In considering the issue of fea-
sibility in. this rulemaking, as in
others, OSHA has carefully evaluated
the cost of compliance which may be
incurred by the affected employers
and their ability to comply. Addition-
‘ally, OSHA believes that a standard
for a substance which has been found
to pose a cancer risk to workers, in
this case acrylonitrile, must assure
maximum benefit (i.e., prevention of
serious illness or death) constrained
only by the limits of feasibility.

Acrylonitrile has been found to
cause cancer in laboratory animals,
and has been linked with excess inci-
dence of cancer in employees. No ade-
quate scientific basic exists, however,
to determine a quantitative dose-re-
sponse relationship at the lower levels
of ‘AN exposures necessary to reduce

the risk as much as is feasible. The un-.

certainty in both the actual magnitude
of expected cancers and in the theory
of extrapolation from existing data to

the exposure level set in this standard .

places the estimation of benefits on
. “the frontiers of scientific knowledge.”
While the actual estimation of the
_number of cancers to be prevented is
highly uncertain, the evidence indi-
cates that the number is likely to be
appreciable. A dose-response relation-
ship, that is, a lower incidence of
~ excess cancer at lower levels of expo-
sure, is likely to exist at lower as well
as higher levels of exposures to AN.
Therefore, reduction in exposure to
lower levels is accompanied by a re-
duced risk, even though a precise
quantitative relationship cannot be es-
tablished.
In general, widespread employee ex-
posure to acrylonitrile did not begin
until the 1950°’s. In view of the latency

period usually associated with the in-

duction of gancer, significant reduc-
tions in mortality and morbidity may
not be seen in the AN industry for
many years after this standard is ef-
fective. However, unless exposures are
reduced now, OSHA believes that em-
ployees exposed to AN will be at in-
creased risk of cancer for many years
to come. ‘

In light of the uricertainties connect-

ed with risk determination and ex-
trapolation from animal studies and
human epidemiology, OSHA believes
that it is required by the statutory
‘mandate to adopt a highly protective
posture in considering the evidence for
health benefits.
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Parties to this proceeding have at-
tempted to use the du Pont epidemi-
ological data to indicate both the mag-
nitude of the risk and the hypotheti-
cal “cost per worker protected” under
the alternative sets of permissible ex-

posure limits in the proposal (Ex. 92; .

146). Where the health effectiveness
of alternative approaches is extremely
uncertain and likely to vary from situ-
ation to situation, OSHA believes it is

_appropriate to adopt the compliance

strategy which provides the greatest
certainty of worker protection within
bounds of feasibility, even if the ap-
proach carries with it greater econom-
ic burdens for the affected employers.
The issue of whether traditional
“risk assessments” should be -per-
formed has been discussed at great
length in this proceeding. Perhaps the
most accurate discussion of the uncer-
tainties surrounding the regulation of
acrylonitrile was presented by Dr.
Henry Beale, testifying for ECI, in re-
sponse to a question concerning
OSHA'’s policy determinations:

If you recall (Dr. Cueto’s) testimony, most
of it was centered around the issue of deter-
mining that acrylonitrile was a carcinogen;
that is, simply establishing it.

He alluded to the possibility also of devel-
oping risk factors, dose/response relation-
ships and.so forth. These, in terms of the
materials that I have seen, have not been
developed for acrylonitrile.

Now, I would draw a distinction between,
in a slightly technical sense, the term “risk”
and the term “uncertainty.” Risk is a situa-
tion of known probabilities. It is like if you
were a.bridge player and you were a good
bridge player. You may be able to get a
count on a-suit that is out against you and
know after playing nine rounds that it

. breaks four to one. And you have to finesse

for the queen. You know the odds are four
to one which person to finesse. Okay? That
is risk.

If you do not have information, you just
don’t know what the probabilities are, you
are operating under uncertainty. And to use
the bridge player analogy, getting a count
on a suit is a fairly sophisticated operation.
A bridgé player who is just a beginner would
guess, and he might even not finesse for the
queen.

That is uncertainty. The situation which

prevails in terms of acrylonitrile is @ situd-

tion of uncertainty. We do not krow what
the risk situation is. Thal sort of precludes
any additional attempts at quaniifying fur-
ther benefits * * * (Tr. 421-422) (emphasis
added). .

OSHA'’s experience with assessments
of the impacts of health regulations
has demonstrated to us the futility of
applying traditional cost-benefit anal-
ysis and methodology to the work-
place health context. The basic as-
sumptions of such approaches are
always subject to serious questioning,
and the change in one variable can
result in major changes in the overall
assessment. The analysis performed
by Dr. James Miller for Vistron dem-
onstrates cléarly the limjtations and

weaknesses of both the assumptions
and the results of such assessments.

Miller relied upon the du Pont epi-
demiological study as his source for
data on cancer risk for employees ex-
posed to AN. His first assumption was
that the du Pont cohort was exposed
to 20 ppm. This assumption, which is
the-touchstone of his later use of the
“linear model,” is severely flawed. It
must first be noted that the du Pont
Company itself has been unable to
provide significant data on the expo-
sure of its cohort. Miller’'s 20 ppm as-
sumption was based not on informa-
tion from du Pont, but, rather, on
what another company (Monsanto)
blindly estimated the cohort’s expo-
sures to be. Using the 20 ppm figure as
a starting point for an evaluation of
risk, therefore, is highly questionable.

The 20 ppm assumption is also un-
supported by the data on AN expo-
sures which is available in the record.
Industry officials have frequently re-
ferred to the high acute toxicity of AN
in describing the reasons for their
early activity in instituting control
measures in AN manufacturing and
polymerization operations. Indeed, ex-
posures . have generhlly been well
below the previous 20 ppm standard
for many years. Twenty ppm is not far
below the level at which acute toxic
effects are noted. The companies have
always recognized that AN is a danger-
ous chemical, even before evidence of
its carcinogenicity became available. If
a person could detect AN by odor (be-
tween 13 and 19 ppm), that was a sign
to leave the exposure area. Because
AN exposure is, in this range, self-
limiting, it is most unlikely that em-
ployees were exposed to TWA’s as
high as 20 ppm. (Vistron’s assertion
that the industry standard in the
early 1950’s was 50 ppm is unsupport-

. ed and, in any event, does not serve as

evidence of the actual exposures at
that time). Therefore, Miller’s use of
20 ppm as an established exposure for
the du Pont cohort is highly question-
able on this ground, as well. '

The impacts of the 20 ppm assump-
tion on Miller’s risk estimates become
apparent when one reviews the “linear
model” which was used in the assess-
ment. As Miller acknowledged on ques-
tioning, if the actual exposures from -
the du Pont study were, in fact, 10
rather than 20 ppm, the line between
the starting point and the origin
would change in slope. He stated:

(T)he reduction in risk per unit reduction
in exposure would be twice that I have as-
sumed. So it would mean that the cost fig-
ures per one reduction and by one chance in
one thousand would be cut in half (Tr.

. 1278-79).

This acknowledgment by Miller is
highly significant, particularly as it re-
lates to the basic conclusions of his
study. Even using his 20 ppm assump-
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tion, Miller did conclude that a case
could be made for a 2 ppm standard
(Tr. 1270). If, as noted above, a more
reasonable 10 ppm assumption was

substituted, a case would be estab-
lished for an even lower standard,

purely on health grounds.

Taking Miller’s study as it sta.nds we
also believe that such an assessment
ignores the element of externalities,
The costs of illness and death due to
occupational exposures to carcinogens
are only partially absorbed at present
by the industries involved. Employees
and former.employees must presently
suffer most of the costs and losses re-
sulting from occupationally induced
cancer. The standard for AN will
reduce mortality and morbidity among
workers, thus relieving them of these
costs. In essence, then, the affected

- companies are being called upon to in-
ternalize the types of costs which they
had previously been able to external-
ize. To the extent that the costs of ill-
ness and death related to workplace
exposures would have been incurred,
the costs of protecting employees from
occupational diseases do not represent
new costs to be borne, but, rather, sub-
stitute costs. Further, the costs of en-
gineering controls may, in many cases,
be expected to cover more than one
generation: of employees in- a given
worksite.

The “linear model” is a useful _tool
only in those situations where one can
demonstrate a true dose-response rela-
tionship for an exposed population.
This requires, by definition, a showing
of a known effect/no effect level. For
AN, we have ‘no data to indicate at
what ‘point “this: level is reached. In

this regard, if the cancers in the du

Pont study. are traced directly to AN
exposure, it is impossible to determine
at what level of exposure these can-
cers were actually induced. We cannot
rule out the possibility that employees
with higher exposures did not, in fact,
have their cancers induced by lower
concentrations of AN.

In the case of the acrylonitrile
standard, the evidence in the record

overwhelmingly demonstrates that the -

costs of compliance with a 2 ppm
standard will not- be overly burden-
some to industry. Having:determined
that the benefits of the standard are
likely to be appreciable, OSHA is not
obligated to carry out further exer-
cises towards more precise calculations
of benefits which would not signifi-
cantly clarify the ultimate decision.

OSHA has, in the past, attempted to
obtain a more detailed quantification
of benefits to be attained under pro-
posed standards. -Previous: efforts in
this direction as an aid to decision-
making have not been fruitful (41 FR
. 46742), and have provided little, if any,
assistance in setting final health
standards.
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In summary, then, OSHA is-promul-

gating this final standard .in.light of
the specific. mandate provided by sec-

tion . 6(b)(5) of the-Act: to provide the

greatest protection for employees,

with consideration being given.to the

latest available scientific data, feaslbll-
ity, and experience under the Act.

IX. ENVIRONMENTAL IMPACT e
Asssssm:m' o o

In the preamble to the. proposed
standard (43 -FR-2608), OSHA stated
that it had made a tentative determi-
nation that the AN standard would
have no significant environmental

_impaet, and that preparation of an-en-

vironmental: impact statement (EIS)
was not required. At that time, -we so-
licited comments and data on this de-
termination and information relevant
to the issue of whether significant en-
vironmental impacts could be antici-
pated. Written .comments were re-
ceived from several participants in the
rulemaking proceeding in response to
the proposal (1-5).

The basic argument presented by.all
of the comments. was.that OSHA had
erred in not preparing an EIS, because
environmental impacts would occur as
a result -of the proposed regulation.
The companies referred to general
areas of impact, such.-as increased
water usage,. increased production of
waste water, increased air emissions,
and changes in solid waste disposal,
However, no specific examples or data
quantifying the extent of these poten-
tial impacts were provided to support
the contention that sigmfrcant lm-
pacts would occur.

‘In making the initial determinatlon
that the proposal would result in no
significant- .-.environmental. impacts,
OSHA relied on the information avail-
able at the:time, which indicated that
the standard would have little, if any,
impact on the current levels-of air and
water pollution, and minor impact on
waste disposal practices.

Since the proposal was published we
have reevaluated our determination
not to prepare an EIS. Although we
still maintain that the impact on the
environment as a result of this stand-
ard will be insignificant and that an
EIS is not required, we are endeavor-
ing to present a discussion of the areas
which could potentially be affected to
any noticeable degree. The control
methods which will be used to limit

employee exposure to acrylonitrile are

more completely discussed in the sec-

. tion dealing with technological feasi-

bility of the standard. The following is
an assessment of the environmental
impact potential of the standard for
occupational exposure to AN.

1. The proposed action was designed
to control occupational exposure to

acrylonitrile. Only the workplace. envi-.

ronment of 43 plants and the approxi-
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mately..5,130. exposed -gmployees..in-
volved in AN monomer:; ; tlon~
processing, and use. will be- di.rectly af-
fected by the standard. The nature. of
this effect. has been dxscussed in detail
above. The general physmal or natural
enviranment -external- to the--,werk,
place will not be s1gn1flca,ntl,y -affeated
by:.the proposed. action, in:that em-
ployers’: efforts. to -comply .with; the
standard will not significantly:-alter
current:levels of environmental emis-
sions.from the affected industries.; .- -
~The foHowing: paragraphs ;outline
the  major  +AN :: industry-> segments:
which will be affected by the standard,
in somewhat less detail than the dis-
cussions of technology :and- feasibility
elsewhere in this preanmble»Edch seg-
ment will be reviewed as to the major
sources of employee’ exposure to ‘AN,
ways in which such exposures may be
controlled, and how control ‘of:: expo-
sures may impact the general envwon-
ment,

AN Monomer Production. Employee
exposures to AN in the monomer pro-
duction segment of ‘the ‘industry occur
as a result of product sampling’ actm-
ties,  process leaks, ‘accidental ‘spills,
storage and transport of AN’ monorner
and fugltlve emissions. Methods whlch
will be used by employers to reduCe’
employee exposures 1nclude the’ foI-
lowing: more: complete enclosure ‘of

systems to prevent release on AN mto
employee work areas, »the use of ex-
haust or dilution ventilation' in af’reas
where leaks cannot bé elumnateoL or
where system enclosure is 1mpract1cal
use of improved seals and
control employee egip'os’re‘
during normal operatxons and p, (s duct
samplmg, and immediate wa.shdoWn of
AN spills to prevent the generation of
persistent high concentrations of AN
vapor in the workplace. | -

Most, if not all, “of these gontrol
methods are already m use to some

~~~~

facilities operatmg
State, The standard will result snmply
in more agressive control of employee
exposures than has been the estab-
lished practice to date. "The ' control
methods will not result in an 1ncrease
in the amount of AN released to the
ambient air, and, in: fact, may reduce
the current levels. of emissions some-
what. Such a reduction would result
from* the .improved control. of leaks
and other fugitive emission, sources .
which presently expose employees and
which inevitably reach the,‘extepal ern-
vironment. This reduction. of,,expo-
sures may be highly mgmflcant msofar
as the health: of. employees is con-
cerned, although the total, amount of
AN involved would, be very. sma,ll on.an
absolute scale. The total reductxon in
pounds of AN released to. the environ-
ment would, be expected; ﬁtherefore to
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be insignificant in terms of overall en-
vironmental impact.

Washdowms of spills into process
sewers to preveni employee exposure
to AN is already a common practice.
Thus, no significant increase in the
amount of water used for thls purpose
is anticipated.

In addition, washing down of liquid
AN serves to remove AN which would
otherwise vaporize into the air. Thus,
whereas there might be an increase in
the amount of AN into process waste
water, there would also be a corre-
sponding decrease in emissions into

the air. .
* ‘Treatment or disposal of conta.mi-
nated waste water is already being ac-
complished by one of two methods
(biodegradation or deep-well injection)
at all five AN monomer production fa-
_ cilities. The OSHA standard for con-

trol of employee exposure will not
affect the waste water treatment
methods currently practiced by the in-
dustry, nor will it result in higher
levels of AN in the environment.

Acrylic Fiber Production. Exposure
of employees in acrylic fiber produc-
tion ‘occurs when the monomer is
being transferred from storage tanks
to the reactors, during the extrusion
of the fibers, and during the stretch-
ing, washing, and drying phases of the
fiber production process. The latter
operations result in continuous release
of residual monomer to the ambient
air and into process water, as well as
into employee work aress.

Methods which will be used by em-
ployers to control worker exposure to
AN include eliminating and control-

ling fugitive emissions at tank farm,-

loading, storage, and reaction a.rea.s,
ventilation of mononier storage, sam:

" pling, and fiber production areas; and
enclosure of extmsion, stretching,

washing, and dfying operations. As

with the monomer production indus-
try, spills and leaks of AN would be
washed with water into process sewers
for treatment and disposal.

None of the exposure control meth-
ods cited above will result in an in-
. crease in the release of AN into the

-environment. It should be noted that
the amounts of residual AN present in
the fibers and released during process-
ing are very small. Thus, although
these small amounts are important
from the standpoint of employee pro-

tection, controis will not involve re--

moval of vast quantities of AN from
the general environment. Further, the
" industry has chemical sewers already
instalied for the disposal of process
wastes and spilled - materials, . and,
therefore, the washdown practices
used for control of exposures should
not affect waste water disposal prac-
tices already in effect.

ABS/SAN resin production. Employ-
ees in the ABS/SAN resin manufac-

- sector,
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turing sector are exposed to AN pri-
marily from latexes containing residu-
al and unreacted AN monomer which
are transported throughout the manu-
facturing process. The highest poten-
tisl exposures occur around the floccu-
lation tanks, but other major exposure
areas include the filtering, washing,
and drying processes. As with acrylic
fiber production, exposures may also
occur wheh AN monomer is trans-
ferred to or from storage tanks and re-
action vessels. Methods which will be
used to control employee exposures in-
clude additional enclosure of processes
or operations, ventilation of storage

and process areas, washdown of spills, -

and control of leaks {0 prevent expo-
sure to fugitive emissions. Further, ad-
ditional stripping of monoemer from in-
termediate polymer materials may be

‘necessary.

The only control method which has
the potential for increasing the total
amount of AN released into the envi-
ronment is stripping. The additional
amounts of monomer that can be
stripped from the intermediate poly-
mers are greatly limited by two fac-
tors, however. First, some stripping is
already being carried on by ABS/SAN
producers; thus, the remaining
amounts of residual AN are relatively
small. Second, extensive stripping,
beyond what is presently being done,
can result in degration of the final
product, as noted in the discussion of
technological feasibility elsewhere in
this preamble. Where additional strip-
ping may be feasible, the amount of
AN released from the ABS/SAN mate-
rials is expected to be significant only
from an employee exposure stand-

‘point (i.é. employee exposures. will be

reduced), and will not result in large
quantities of AN being released into
the general human environment.
Stripping is usually performed at an
early stage in the polymerization proc-
ess. The r n that a company strips

-its polymer products is to assure that
residual monomer is not released to
~expose employees during later stages

in the. process. It can be assufned,
therefore, that much of the monomer
which is driven off by stripping would
otherwise have been released by the

_polymer at some point during manu-

facturing. To this extent, stripping
does not increase the total amount of

AN released into the environment, but

rather, removes at an early stage con-

" _centrations of AN which would have

been released in any event.

None of the control methods is ex-
pected to result in an increase in the
amount of AN released to the general
environment - from the ABS/SAN
Conversely, although the
amounts of AN to be controlled by the
additional engineering methods may
be significant from the standpoint of
employee heslth, they. do not consti-

tute a major decrease in the total
amount of AN relea.sed into the envi-
ronment,

Nilrile elastomer production. Em-
ployee exposures occur throughout
the entire processing operation for ni-
‘trile elastomer manufacture, including
the polymerization, coagulation, and
washing/drying operations. Further,
exposures can occur at AN monomer
storage and transfer points. Emissions
to the general environment presently
arise’ from these same emission
sources.

Methods which will be used by em-
ployers to control employee exposures
include the same procedures to be em-
ployed in the ABS/SAN industry, as
noted above. Similarly, the nitrile elas-
tomer sector has also implemented
controls to some extent, as have the
other industry sectors. Some stripping
is already being performed, and fur-
ther stripping is limited by the same
factors present in t.he ABS/SAN in-
dustry.

The controls envisioned for nitrile

" elastomer production are not expected

to result in any significant environ-
mental impacts.

2. At the time that the proposal was
published, it was thought that much
additional stripping might be feasible
for employers in achieving exposure
limits below 2 ppm. As we have noted
in our discussion of technological fea-
sibility, we have since determined that
the type of stripping necessary in the
ABS/SAN and nitrile elastomer indus- -
tries to reach a 1 ppm exposure limit
cannot presently be considered feasi-
ble. The reasons for this determina-
tion were twofold. First, the materials
to be stripped have a tendency to co-
agulate prematurely, and can severely
clog the process machinery when fur-
ther stripping is attempted. Second,
stripping which extends much further

-than present practices can result in
severe degradation of the product.

Comments have been received con-
cerning the increased use of stripping,
stating that such stripping would re-
lease more AN, into the ambient air
" and water, creating an adverse envi-
ronmental impact. In addition to the
reasons expressed with regard to the
individual industry sectors, we believe
that there are two other bases for our "
determiniation that there will be no
adverse environmental impact from
stripping. First, the amounts of residu-
al AN contained in resins and elas-
tomers are usually less than 1 percent
by weight. Thus, any amount ‘which
can be stripped would be, quantitative-
1y, very small, and, therefore, enviren-
mentally insignificant. In addition, of
the small amount released, it is as-
sumed that at least some of it would
have been released at some later stage
of the process if not for the stripping.
Second, it is likely -that employers.
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would make efforts to recover and re-
cycle the stripped AN monomer if the
amounts were sufficient to make recy-
cling feasible. .

3. Several commenters have stated
that the proposed standard’s require-
ments for waste disposal would resuit
in a complicated change to current
waste disposal practices, and, thus, an
adverse environmental impact. No sup-
porting data on this subject were pro-
vided in support of this position, how-
ever. .

OSHA does not believe that the pro-
posed standard, if implemented as
written, would significantly increase
the amount of solid waste for disposal
by AN affected employers, nor would
ultimate disposal of AN-contaminated
waste be significantly affected. The
sole purpose behind the proposed re-

. quirement to inclose AN wastes was to

eliminate uncontrolled employee eon-
tact with AN, Provided that employees
charged with further handling of
waste materials were properly protect-
ed, the standard included no specific
requirements for methods of disposal
once the waste materials were pack-
aged. ,

As noted elsewhere in this preamble,
we have revised the waste ‘disposal
provisions for the final standard re-
moving the requirements for placing

"AN and PAN waste in closed contain-

ers. The reasons for this change are
not based upon any adverse environ-
mental impact, but rest upon two basic
determinations as to the risk of em-
ployee exposure posed by these mate-

rials. “PAN scrap,” in and of itself, .

does not constitute a source of AN ex-
posure unless it contains sufficient re-
sidual AN. In addition, packaging of
materials containing AN can result in
a high concentration of AN within the
container, thus posing a greater poten-
tial for -exposure of employees han-
dling the packages for disposal or fur-
ther treatment. The waste disposal
provisions as revised require decon-
tamination by water washdown, venti-
lation, or other nieans, before disposal.
The revised provisions incorporate
continued use of established methods
of handling and treating waste materi-
als, while minimizing the risk of AN
exposure among employees and other
persons handling the materials. Be-

_cause established methods currently
in use are to be continued, the waste

disposal section of the final standard
does not result in any increased re-
lease of AN into the environment.

4. One area of concern to some com-
menters involved the fact that the En-
vironmental Protection Agency (EPA)
was studying emissions from the AN
monomer production industry. It was
contended that this indicated a com-
munity health problem with AN, and
that OSHA was remiss in not prepar-
ing an EIS to discuss the proposal’s
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impact on this problem. It is true that
EPA has conducted extensive studies
of air and water emissions from AN
production facilities (6,7,8). These
studies were prompted by the fact
that AN is one of the highest volume
organic intermediates produoced in this
country. Because of the sise of the
production operations involved and

the known toxicity of AN, EPA has
been examining the extent of pollut- .

ant release into the environment from
AN monomer manufacturing facilities.

Findings published by EPA and re-
ferred to in the preambie to the pro-
posal have indicated that a number of
hazardous air and water pollutants are
emitted from AN manufacturing, such

. a8 carbon monoxide, hydrocarbons, ni-
trogen oxides, and sulfur oxides, but
that the actual amounts of AN emit-
ted (the only substance to be regulat-
ed under the OSHA proposal) are rela-
tively small. EPA is attempting to de-
velop standards and control methods
to limit ‘overall exposures to the high
volume pollutants contained in the AN
industry emissions. ‘

As an example, EPA has found that
unconfrolled ground level concentra-
tions from AN manufacturing reach
their highest levels in the product
storage areas (tank farms). The high-
est uncontrolled emissions of AN re-
corded in these areas were less than
0.1 ppm in 24 hours. This level was de-
termined using the assumption that
all sources were continuous when, in
fact, the actual emissions from storage
tank areas are intermittent and prob-
ably lower than the 0.1 ppm level. All
other point sources of AN emissions
are considerably lower than those
from the storage area.

5. The use of 2ngineering methods
such as exhaust or dilution ventilation
will require the increased use of
energy in certain segments of the AN
industry. Projected energy increases
were estimated by Enviro Control,
Inc., in the technology assessment and
economic impact statement it pre-
pared for OSHA in February 1978. Ac-
cording to. this document, annual
energy increase (in terms of barrels of
No. 6 fuel oil) would be approximately:
131, 323 for the 2 ppm alternative
PEL, 222, 150 for the 1 ppm alterna-
tive and 312, 591 for the 0.2 ppm alter-
native PEL,. :

It was argued by industry represen-
tatives that 'the figures for the 1 ppm
and 0.2 ppm lévels were underestimat-
ed, because compliance by means of di-
lution ventilation would require more
than 40 changes of room air per hour
and the Enviro figures did not account
for this. Enviro stated that it felt that
achievement of compliance by such
methods would be impractical and un-

-workable so it did not estimate the

* costs associated with such.
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It is not anticipated that the in-
crease in energy consumption as a
result -of this standard will result in .

» significant environmental impacts.

Conclusions. Examination of the en-

vironmental impact potential of the

proposed standard for control of occu-
pational exposure to AN indicate that

‘the effects of the proposal oni the gen-
eral human environment will not be =

significant, and preparation of an envi- -
ronmental impact statement is not re-

" 'quired.

REFERENCES: ENVIRONMENTAL IMPACT o

1. Ex. 11:(27).

2. Ex 160.

3. Exs. 11:(18); 155.

4. Ex. 11:(13).

5. Exs, 11:(22); 71, s

6. Horn, D. A. and T. W. Hughes. Source
Assessment: Acrylonitrile Manufacture (Air
Emissions). Monsanto Research Corp. EPA-,
600/2-76-032. - Environmental Protection
Agency. March 1977, 98 pp. L

7. Schwartz, W. A, F. B. Higgins, Jr.,, J. A.
Lee, R. Newirth, and J..'W. Pervier. Engi-
neering and cost Study ‘of Air Pollution
Control for the Petrochemical Industry,
Vol. 2: Acrylonitrile Manufacture. Houdry
Division, Air Products and Chemicals, Inc.,
EPA-450/3-73-006-b, - Environmental 'Pro-
tection Agency, February 1975. -

8. Lowenbach, W. 'and J, Schiesinger. -
Acrylonitrile Manufacture: Pollutant Pre-
diction and Abatement. Mitre Technical

‘Report MTR-7752, prepared under Contract ..

No. 68-01-3188 with the Environmental Pro-
tection Agency, February 1978. )

SUMMARY AND EXPLANATION OF THE

" STANDARD = i

The . following sections discuss the
individual requirements of the AN
standard. The sections include an
analysis of the record evidence and
the policy considerations underlying
the decisions as to the various provi-
sions of the standard. As discussed in

-the PEL section above, the final stand-

ard sets a permissible exposure limit
for acrylonitrile of 2 ppm as an 8-hour
TWA, with a ceiling limit of 10 ppm as
measured over any 15-minute period
during the workshift, Engineering con-
trols and work practices are required
where necessary to reach the PEL, and
written compliance plans. must be de-
veloped. Engineering controls must be
in place by November 2, 1980, or 2
years from the effective date of the
standard. Other portions of the stand-
ard including those on respirators, .
protective clothing, hygiene facilities,
exposure monitoring, and the exemp-.
tion provisions have been revised and’
clarified as described in detail below. ..

The language of the standard and.
the order of the various provisions is
consistent with the drafting in other
recent OSHA health standards, such
as the benzene final standard (43 FR
5913) and the arsenic final standard
(43 FR 19584). OSHA believes that a
similar style should be followed from
standard to standard in order to lead
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to uniformity of interpretation of sim-
ilar provisions. Section 6(b)5) of the
Act states that health standards shall
also be based on “experience gained
under this and other health and safety
laws.” )

Scope and application: Paragraph
(a). This standard applies generally to
all occupational exposures to acryloni-
trile (AN). Some of the industry sec-
tors where significant. exposures to AN
may occur are in the manufacturing of
AN monomer, the production of acryl-
ic/modacrylic fibers, and in the poly-
merization of AN with other mon-
omers to produce resins, elastomers,
and other materials. It should be

. noted, however, that not all work-
places where AN may be found will be
subject to the AN standard. OSHA has
determined that the standard should
be focused towards those workplaces
in which there is the greatest poten-
tial for AN exposure. This would in-
volve primarily the manufacturers of
AN, the manufacturers of. acrylic and
modacrylic fibers, and producers of
ABS and SAN  resins, nitrile elas-
tomers, polymer polyols, and other AN
based polymers and materials. In a
limited number of cases, downstream
processing, handling, and use of cer-
tain materials made from or contain-
ing AN will be covered by the stand-
ard.

The exemption provisions of the
final standard contain both a listing of

materials which are exempted, and
two performance bases upon which
materials not specifically listed can be
exempted. The e_xemptions as drafted
differ markedly in several respects

from those in the proposal. A detailed
discussion of the changes that have .

been made and the rationale for these
changes are contained elsewhere in
the preamble to this standard."

The first exemption provision, para-

graph (a)X(2Xi), lists a number of “fin-
ished polymers’”™ which are to be
exempted from the AN standard. This
listing reflects the data received in the
record which shows the minimal po-
tential for AN exposure to employees
during further processing, use and
handling of these materials. The term
“finished polymers” is not defined in
.the standard. This is because it is not
possible to state as a general matter
the area of the manufacturing at
which each polymer listed becomes
“finished.” In most cases, this involves
a drying step, after which the poly-
mers are packaged and/or stored. At
this point, the polymers are no longer

- being “manufactured.” Further han-

dling, including shipping, processing
and. use, of the finished polymers, is
exempt from the standard.

As is the. case with most polymers,
which contain ‘someé amounts of resid-
ual monomer, some of the AN based
polymers on the exempted list may re-
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lease monomer into the headspace at
the top of their storage vessels. When
the vessels are opened, the monomer
escapes, with the potential of exposing
employees to AN. OSHA recognizes
that this can and will occur. However,

the resultant low level exposures are-

transient and do not represent a sig-
nificant source of exposure. (It should
be noted that other materials not
listed in paragraph (a)}2Xi) may ex-
hibit this phenomenon as well. If the
materials would otherwise qualify for
exemption under the performance cri-

teria in (a)(2Xii) for TWA exposures,

the headspace release will not affect
their exemption.)

Paragraph (a)(2Xii) carries forward,
with minor modifications, the per-
formance criteria provided in para-
graph (a)2)i) of the proposal. The
criteria are applicable to all materials
made from and/or containing AN.
This clarifies a prohlem area from the
ETS and proposal, which referred only
to “products fabricated from PAN.”
OSHA'’s interpretation of the ETS has
been that PAN itself and other materi-
als made from AN should be allowed
an exemption if they meet the per-

. formance criteria for AN release.

" The criteria for exemption under
paragraph (a)(2)Xii) involve the provid-
ing of and reasonable reliance on ob-
jective data showing the following:
that the material is not capable of re-
leasing AN resulting in airborne con-
centrations exceeding 1 ppm (as an 8-
hour TWA) under the expected condi-
tions of processing, handling and use
which will eause the greatest possible
release. OSHA anticipates that the
manufacturer of the material will be
in the best position to test his prod-
ucts and supply the necessary objec-
tive data. i

The “1 ppm release” referred to in
the exemption as proposed meant an
8-hour time-weighted average under
expected - conditions involving the
greatest possible release of AN. The
Agency has interpreted the ETS in

_ this 'manner, and is revising the final

standard to refer explicitly to an 8-
hour TWA.

The third exemption provision, para-
graph (a)2Xiii); exempts the han-
dling, use, and processing of solid ma-
terials made from and/or containing

AN if they are not heated above 170° -

F. This is changed from the proposal
to set a temperature limit instead of
the term ‘“heating or melting.” This
provision - is included primarily to
cover future products made from AN,
since most solid materials are already
exempted by the listing in paragraph
(a)2X1). The term “solid materials” is
meant to clarify that the exemption

(paragraph (2)(2)(iii))- does not apply.

to liguid AN, as defined in the stand-
ard. - B

Action level. The proposal contained
alternative action levels of 1 ppm, 0.5
ppm, and 0.1 ppm, corresponding to
the three alternative PEL’s of 2, 1 and
0.2 ppm, respectively. The action level
triggers the monitoring and medical
surveillance requirements of the pro-
posal. The final standard sets an
action level of 1 ppm, in accordance
with the 2 ppm PEL.

The record contains little negative
comment on the action level concept.
Most comments received were directed
at the various PEL's, and addressed
the action level primarily from the
measurement and monitoring stand-
point (Exs. 92; 11:(14)).

In the absence of a demonstrated
safe level of exposure for a carcinogen,
OSHA has consistently required that
employee exposure be limited to the
maximum extent feasible by the use of
engineering controls and work prac-
tices. OSHA believes that it is also ap-
propriate_-to begin someé protectwe ac-
tions under the standard prior to ex-
ceeding the PEL. The action level
serves such a purpose. Another pur-
pose of the action level is to help to re-
lieve the burden on employers by pro-
viding a cut off point for many of the
required compliance activities under
the standard.

From a pure health viewpoint, it
would not be unreasonable to require
some action to be taken wherever em-
ployees may. be exposed to a carcino-
gen. However, this approach would be
unduly burdensone both to the affect-
ed employers and to the Agency.
Nonetheless, the standard necessarily

will encompass some employers whose .

employees are exposed below the PEL.
We expect that the exemption provi-
sions will greatly limit this group of
employers. Where they are covered,
such employers are required to per- -
form initial monitoring to determine
the extent of their employees’ AN ex-
posures. If, on the basis of the initial
monitoring results, an employee’s ex-
posure is below the action level; the
employer may discontinue monitoring
and all other compliance activities for
that employee except for training and
labeling. The action level concept thus
provides an objective means for an em-
ployer to determine what further ac-
tions are required for compliance with
the standard.

The statistical basis for determining
the action level has been discussed in
connection = with several proposed
OSHA standards (see, for example,
“Proposed Standard for Trichloroeth-
ylene” (Oct. 20, 1975, 40 FR 49032)).
In brief, although -all measurements
on a given day may fall below the per-
missible exposure limit, some possibil-
ity exists that on unmeasured days,
the employee’s actual exposure may
exceed the permissible limit. Indeed,
as various parties have noted, the ex-
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posures in the AN industry can vary

widely from day to day. Where expo-
sure measurements are above one-half
of the permissible exposure limit, i.e.,
the action level, the employer cannot
reasonably be confident that his em-
ployees may not be overexposed.
(Leidel, N.A. et al., “Exposure Mea-
surement Action Level and Occupa-
tional Environmental Variability,”
DHEW, PHS, DCD, NIOSH, DLCK
(August 1975)). Therefore, requiring
periodic employee exposure measure-
ments to begin at the action level pro-
vides the employer with a reasonable
degree of confidence in the results of
his measurement program.
Definitions: Paragraph (b). For the
purposes of the final standard, “decon-
. tamination” means treatment of liquid
AN waste, protective clothing, work
- surfaces, and other areas, usually by
means of ventilation or water wash-
downs, to assure that the materials or
surfaces no longer release AN above 1
ppm. Unlike the exemption provisions,
the decontamination provisions deal
with actual release of AN from a leak,
spill, or other source of liquid AN,
rather than with the potential for re-
lease from a material during process-
ing. Testing to assure nonrelease from

a decontaminated area, therefore, may.

be performed by an area sample, pro-
vided that the probe is placed at least
as close as any employee would get to
the point of AN release. .

The term “emergency”, as used in
the proposal, covered any release of
AN above the ceiling limit. The
breadth of this definition would have
required the employer to implement
the emergency procedures and notify
the OSHA area office whenever the

. oeiling was exceeded. As was noted by

several commentators, such a require-
ment would apply to many situations
which could not truly be deemed as
“emergencies” (Exs. 92; 149). In addi-
_tion, we recognize that this would tend
to lessen the employee’s awareness of
true emergency conditions if and when
they did occur.

“Emergency” has been redefmed as
in the vinyl chloride standard, to refer
to a “massive release’” of AN. The em-
ployer is best able to determine if an
emergency exists in his facilities. His
central obligation under the standard,
which is to limit employees’ exposures
to AN, is, therefore, supplemented by
the requirement to take further action
when emergency situations arise.

The proposal defined “polyacryloni-
trile,” or “PAN” for the purposes of
the standard, as homopolymers or co-
polymers made from AN except for
materials exempted under paragraph
(a)2).

This proposed definition of “PAN"
has been deleted from the final stand-
ard for several reasons. The standard
was and is intended to protect employ-
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ees from exposure to AN monomer.
There is nothing to indicate that po-
lyacrylonitrile itself is harmful, other
than through its release of residual
quantities of AN. In addition, the defi-
nition of “PAN”, as proposed, led to
some confusion under the ETS.
Whereas the proposed standard was to
apply only to PAN as limited in the
definition (not to all generic polyacry-
lonitrile materials), some persons
thought that references to “PAN”
throughout the proposed standard
meant all polyacrylonitrile materials,
regardless of potential for AN release
and exposure,

The standard has been revised to
read solely in terms of “AN” and
“liquid AN.” As noted in the discussion
of the scope of the standard, the pro-
cessing, use and handling of most
“PAN" materials have been expressly
exempted from the standard. The per-
formance exemption has also been
modified accordingly, to allow materi-
als made from or containing AN to be
exempted if they meet the conditions
set forth in paragraph (a)X2X)ii). The
use of the phrase “products fabricated
from PAN,” as contained in the pro-
posed exemption was too restrictive,
since it did not, on its face, appear to
allow PAN itself or other materials
made from or containing AN to quali-
fy for exemption.

A new definition for “11qu1d AN” has
been added to the final standard. This
definition is intended to assure that
all intermediate products of the poly-
merization process are covered by the
standard. The definition also provides
a differentiation between intermediate
latexes and other liquid polymer inter-

' mediates created in ABS/SAN and ni-

trile rubber manufacturing, and final
product latexes. Whereas final prod-
uct latexes may present an AN inhala-
tion problem in some. cases, there is
nothing to indicate that they also pose
a significant potential for skin expo-
sure to AN. The skin and eye contact
provisions, along with the concomitant
protective clothing and equipment
provisions, have therefore been draft-
ed in terms of “liquid AN” monomer
and polymer intermecdiates.

Exposure monitoring and measure-
ment: Paragraph (e). The standard re-
quires each employer who has a place
of employment where there is expo-
sure to AN as the result of the em-
ployer's activities (except where
exempted under paragraph (a)(2)) to
monitor his employees’ exposure to
AN, and to determine an empioyee’s
exposure over an 8-hour period with-
out regard to the use of respiratory
protection. Section 6(b)(7) of the Act
(29 U.S.C. 655) mandates that any
standard promulgated under section

6(b) shall, where appropriate, provide

for monitoring or measuring employee
exposure at such locations and inter-
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vals, and in such manner, as may be
necessary for the protection of em-
ployees.

There are various reasons which
make. it appropriate for employers to
measure employee exposure to AN.
First, exposure monitoring informs
the employer as to whether he is.

meeting his legal obligation to- keep .-

employee exposures below the permis-
sible exposure limit. Second, exposure
monitoring evaluates the effectiveness
of the installation of engineering and
work practice controls and informs the
employer as to whether additional
controls need to be instituted. Third,
exposure monitoring is necessary in
order to determine whether respira- -
tory protection is required at all, and
if so, which respirator is to be selected.

Fourth, section 8(c)(3) of the Act (29 -
U.S.C. 657) requires employers to
notify promptly any employee who
has been or is being exposed to toxic
materials or harmful physical agents
at levels which exceed those pre- .-
scribed by an applicable occupational
safety or health standard, and. to
inform such employee of the correc-
tive!  action being taken. Exposure
‘monitoring is necessary in order to de-
termine whether employees are being
.exposed to AN at levels exceeding that
prescribed by this standard and there-
fore must be notified as required by
the Act. Finally, the results of expo-
sure monitoring are part of the infor-
mation which must be supplied to the
physician.

The need to conduct exposure moni-
toring was generally accepted by par-
ticipants in the rulemaking proceed-
ing. A major point of contention cen-
tered on thé available methods of sam-
pling and analysis, as discussed below.
In addition, several employers noted
that they already conducted monitor-
ing on a more frequent basis than the
monthly and quarterly periods includ-
ed in the proposal (Exs. 11:(25),
11:(27)). They contended, however,
that the standard should only require
employee notification of the: required
qurterly or monthly monitoring. The
wording of the proposal, in their view,
would have required the employer to
notify the employee of any additional
monitoring results that he might have
as a result of more frequent monitor- -
ing. It was argued that to Jéquire noti- -
fication of extra monitoring results
would discourage employers from ‘con-
ducting. more. frequent monitoring
than that required by the standard.-

Section 8(c)X(3) of the Act (29 U.S.C.
657) requires employers to notify
promptly all employees exposed above
the PEL. The final standard imple-
ments section 8(cX3) by requiring an
employer to notify each employee in
writing of the employee’s measure-
ment within 5 working days after the
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receipt of the results of any required
measurements. -

OSHA recognizes that the standard.

is intended to set only minimum moni-
toring requirements for employers. It
is reasonable, then, that the standard
should only requitre the notification to
employees when monitoring required
by the standard is carried out. Addi-
tional actions by the employer in mon-
itoring exposures, while certainly en-
cpuraged by OSHA, are not required
by the standard, and direct notifica-
tion need not be given to employees.

‘The standard requires that measure-

ments be made by monitoring which is
representative of each employee’s ex-
posure to AN -over and 8-hour period
without regard to respiratory protec-
tion. Exposure measurements for each
individual employee would, certainly,
be an indication of that employee’s ex-
posure. However, this may be unneces-
sarily burdensome in some instances.
Monitoring: which can be shown to be
representative of an employee’s expo-
sure would provide the necessary in-
formation and in many instances
would require fewer samples. This is
particularly true in manufacturing of

AN and other 24-hour eontinnous,

processes.
The proposal required monitormg

- monthly for employees exposed above
the permissible exposure limit and
.quarterly for employees exposed be-
‘tween the action level and the PEL. As
noted above, many employers have in-
dicated that they perform monitoring
on a more frequent basis. It is evident
that the higher the frequency of mea-
surement, the higher the accuracy of
the employee’s exposure profile. The
gpanies involved with the manufac-

ng and polymerizing of AN indicat-

ed little, if any, disagreement with the
monitoring frequency in the proposal.

. OSHA has carried forward these pro-
visions to the final standard. We be-
lieve that in the industries affected by
this standard, monthly and quarterly
monitoring will reflect employee expo-

sure with sufficient accuraey to assure .

that suitable precautions will be taken

a8 needed to protect employees trom )

exposure to AN.

Industry representatives have con-
centrated much of their criticism on
what they have contended to be the

lack of a method of sampling and anal- -

ysis for AN in the range of 1 ppm and
‘below which will meet the

and precision requirements. set Iorth
in the proposed standard. This issue
was brought to the surface by the
original NIOSH recommendations in
September 1977 (Ex. 65). In those rec-
.ommendations, NIOSH stated :that
OSHA should issue a 4 ppm standard,
based upon what they characterized as
the -limitations of existing sampling
and analytical methods:for AN. As we
pointed out at length in the preamble

RULES AND REGULATIONS

to the ETS. OSHA was rhost con-
cerned about this situation, particular-
1y in light of the industry recommen-

“dations at that time that the standard

be set as low as 2 ppm. Therefore, test-
ing was performed at the OSHA Ana-
lytical Laboratory in Salt Lake City,
Utah, to determine whether NIOSH
method S-156, which was the method
used under the existing 20 ppm stand-
ard, could also be used in sampling
lower concentrations (see appendix D).

The test results clearly showed that
S-156 could be used for sampling: and
analysis below 1 ppm with sufficient
accuracy (Exs. 18; 18A). Testing was
performed in the présence of high hu-
midity (85 percent) and other mon-
omers, such as styrene and butadiene,
to determine whether these elements
had any detrimental effect on the
sampling and analysis. The effects of
these factors was negligible. The Di-
rector of the OSHA Laboratory, Floyd
Madsen, appeared at the rulemaking
hearing and was questioned at length
by industry representatives concerning
his testing procedures and results. In
addition, representatives of SPI were
permitted to visit the Laboratory after
the hearing, in order to talk with Mr.
Madsen -further concerning sampling
and analysis, in response to a direct re-
quest at the hearing by both SPI and
Vistron. Although such a visit did,
indeed, go beyond what is required of

-the Agency during informal rulemak-

ing, OSHA determined that it was, in
this limited circumstance, anh appropri-
ate gesture toward developing a com-
plete record on the sampling issue.

. Laboratory testing has also been
performed by NIOSH at their labora-
tories in Cincinnati, also involving
method 8-156. Data submitted to the
record by Dr. Judd Posner of NIOSH

“also demonstrated that AN could be

sampled and analysed below ‘1 ppm
with accuracy (Exs. 43; 66). Since this
data was submitted guring the course
of the hearing, Dr. Posner invited in-
terested persons at the hearing to
submit questions to him in writing,. to
which he would reply during the post-
hearing comment period. It is impor-
tant to note that no such questions
were received. A complete write-up of
the - analytical method and sampling
technique used by NIOSH is available
in the record (see appendix D). In es-
sence,- it sets forth the same method

utflized by the OSHA Laboratory,

with the major exceptions being: the
use of a- different desorbing solvent

-and the use of flame jonization with-
‘out the nitrogen phosphorus detector,

OSHA does not require that any one
specific method of sampling and anal-
ysis be used for compliance with the
monitoring provisions of the standard.
This provision is set .forth in perform-
ance language, and permits the use of
any method which meets the accuracy

. ’ i

and precision requirements set forth

therein. The testing that OSHA has
performed, supplemented by the
NIOSH data, serves to demonstrate
that there is at least one method avail-
able which meets those requirements.
We are fully aware that there are
many other methods in use through-
out industry to sample for AN, as well
as ‘methods which are in varying
stages of development. Such methods
include the use of porous polymer
tubes instead of charcoal tubes for col-
lecting the sample, gas bags, badge-
type dosimeters, and the use of porta-

ble and fixed-point sampling devices = .

and systems, Considerable data has
been submitf,’ed to the record by many
companies concerning their experience
with these methods. By demonstrating
the availability and effectiveness of S-
156 as modified, we do not intend to
short-circuit - any of ‘the efforts by
these companies to develop their own
monitoring procedures, some of which
may prove to be even more accurate.
Industry representatives have
argued that it is essential for a method
to be “field validated” in order to be

- used for compliance with the AN

standard (Exs. 75; 83). Yet it should be
noted that such representatives have

‘also stated that the range of field con-

ditions that may be encountered in.

. the AN industry is so wide and vari-

able that it would be necessary to
“field validate” a method in each indi-
vidual workplace in order to show that
it was, indeed, a workable method

-across the board (Tr. 933). It is evident

that no single analytical method will
work in every imaginable workplace
situation, either for AN or for most

‘any other organic vapor. In addition,

it is also clear that whatever method

- an- employer may choose to use to

monitor for AN, he must validate it
for use in his particular plant. The
need for such individual validation was
espoused by industry representatives
(Tr. 933).

The method of “field validation”
proposed by Dr. Ward of Monsanto
presents an interesting approach
which shows promise (Ex. 138). How-
ever, there is nothing to indicate that
a method is or has been in use in the
past to “field validate”” sampling meth-
ods for AN or.other organic vapors. In
addition, Dr. Posner of NIOSH has
submitted an analysis of Dr. Ward’s
validation method which points up
that it, too, is not without pitfalls in
its implementation (Ex. 140). There is

. no single accepted method of “field

validating” - & sampling method to
obtain data which will support its use
under all workplace conditions. :

A detailed exposition of the range of
avallable methods of sampling and
analysis for AN was contained in the
written comments submitted by Mon-
santo (Ex. 11:(27)). Table A contains a
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listing of five methods which were
either validated by Monsanto (field
and/or laboratory validation) or, in
the case of the gasbags, showed a de-
tection limit below 1 ppm. The field
validation was, presumedly, carried
out under the protocol submitted by
Ward (Ex. 136). Although Monsanto
reported difficulty in using NIOSH
method S-156, it is clear that they
have been able to develop or apply
other methoeds of sampling and analy-
sis to their many and varied oper-
ations. :

Monsanto, in their written com-
ments, discussed the various problems
that they had experienced with
NIOSH method S-156 (Ex. 11:27)).
They noted that the only charcoal lot
which had shown satisfactory results
“was lot 107. This point was noted by
Madsen in his testimony (Tr. 132). In
dealing with the problems of sample

“breakthrough” reported by various

compantes, including Borg-Warner
(Ex. 83), Monsanto noted that some

companies are using two larger char-

coal tubes, containing up to 1,000 mg.,
in series; to replace the 150-mg. tubes
generally used. They have concluded,
however, that there is no evidence of
any effect of humidity or temperature
at low AN burden.

Monsanto noted that charcoal tube
methods can be used for AN at concen-
trations below 2 ppm even where AN

recovery (with methanol or carbon di-
sulfide) falls below 75 percent by de-
veloping a “working curve,” in lieu of
the NIOSH protocol. They empha-
sized that appropriate validation tech-
niques:are necessary for the use of all
monitoring procedures in the work-
place setting, whether charcoal tubes
or other means of sampling are used.
They have chosen to rely upon alter-
native systems, such as porous poly-
mer adsorption/thermal desorption,
since they consider them to be less
subject to the types of variables associ-
ated with charcoal-based systems.

As was noted by Madsen in his testi-
mony at the hearing, Monsanto con-
curs that the use of a nitrogen-specific
gas chromatographic (GC) detector
has the potential of enhancing the de-
tection limit of all of the methods
listed in the table by a factor of 10
(Ex. 11:(27)). It is also important to
note that other methods which in-
volve gas chromatographic analysis,
have this same potential.

Monsanto has also reported -using
both the Century OVA 128 and Cen-
tury flare tubes at levels well below 1
ppm, noting only that “the methods

are claimed to be selective.” Century

Systems testified independently that
their instrumentation was capable of
measuring AN at concentrations well
below 1 ppm as an 8-hour TWA (Tr.
873-874).
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-1.

2.

3.

4,

5.

TABLE B:

RULES AND REGULATIONS ,
ADDITIONAL METHODS OF MONITORING AND ANALYSIS

“FOR AN BELOW 1 PPM

(Adapted from Monsanto comments (Exhibit 11:(27)))

Method

Monsanto:
Poropak-N

Modified
NIOSH
P&CAM 127

NIOSH
P&CAM 127

Passive Dosimatry

Gas sample bags

Adsorption/Desorption/

‘Validation:

KnaTXSIS

Poropak N
(porous Therma1 GC
polymer)/

1 to 2%

Charcoal Acetone in Gc‘

Charcoal/CSp/GC

Abcor R /Acetone / GC
Gashadge/in CSp/

- Gas bag/GC

‘within & 2

concentration, detection

Timits

field validated down to
0.1 ppm; detection limit
approaching 0.02 ppm for
a 3-liter air sample.

field validated at
levels above 0.08 ppm
std. devs.
for a TWAg.

laboratory and field

validated at and above
0.2 ppm for  a TNAS,

Reported loss of AN wnan
desorbed sample is

stored over time.

1aboratory'va1idated>0.94

ppm; field tested at
0.8-3.8 ppm by reference
. to method no. 2 above.

Detection limit of

ca a 2.5 cc. gas sample.
Reported memory effects
at low AN levels.
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Monsanto was confident that “the
charcoal tube or passive dosimeter
methods could be practiced by down-
stream processors with some guidance
from trained professional” (Ex.
11:(27)). The record reflects that the

employers covered by this standard.

possess considerably more technical
capability in this-area than down-
stream employers would be expected
to have. The broadening of the exemp-
tion provisions will limit the scope of
the standard to those companies best
able to provide an effective monitoring
program which will- produce meaning-
ful resulis.

Companies such as Goodyear, Dow
Badische, and Dow Chemical have

" submitted details of the sampling and
analytical methods that they have
found valid for use in their respective

- operation (Exs. 138; 11:(17); 11:(25).
Still others have installed continuous
monitoring systems which provide
area measurements of airborne AN
concentrations (Exs. 11:(10); 11:(8)). -

As the record makes clear, there are
a number of adequate methods availa-
ble for sampling and analysis of AN
concentrations at and below 1 ppm.
OSHA recognizes that one method
may not work under all workplace con-
ditions due to such .variables as tem-

perature, humidity, and other unique -

factors. Regardless of the method se-
lected, an employer must validate the
method that he intends to use under

the conditions present in the particu-

lar workplace to assure himself that it
will be sufficiently accurate. It is for

this reason that the monitoring accu- -

racy and precision required by the
standard are stated in performance

terms. The OSHA and NIOSH meth- -

ods of monitoring employee exposures
are included as an appendix to the
final standard as a means of assisting
the employer in the selection of an ap-
propriate method for his workplace.

It was also contended that because
neither the OSHA nor the NIOSH
variations of method S8-158 had been
“field validated” under all workplace
insults and exposure conditions, they
could not serve as reference methods.
This assertion totally misconstrues the
true purpose of a so-called “reference
method,” The applicability -of any
“reference method” was described
most wcurately at the hearing by Dr.
Ward: .

There is always a need for a reference
method. However, the reference method
cannot serve under all applications. It can
serve under laboratory conditions and it has
merit in that respect * * *. (Tr. 791).

OSHA and"NIOSH have both per-.

formed laboratory testing of their
variations of NIOSH method S-156
and have found the method to be a
suitable reference method for use in
the range of concentrations covered by
~ the standard (Exs. 18; 18A; 43; 66).
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The monitoring defined by the

"OSHA Laboratory involves. the use of

charcoal tubes and personal sampling
pumps, with subsequent analysis by
gas chromatograph with nitrogen
phosphorus' detector. Laboratory vali-
dation data indicates that this method
can be used with sufficient accuracy
and precision down to the 0.5-ppm
level and below. Floyd Madsen was
questioned extensively at the hearing
as to his findings by industry repre-
sentatives (Tr. 117-159). In addition,
several industry -personnel visited

. Madsen at the Laboratory during the

posthearing comment period (Ex. 142).
Neither the questioning at the hearing
nor the laboratory visit have raised
any significant questions as to Mad-
sen’s findings. -

The primary differences between
the NIOSH and OSHA variations on
S-156 are the method of desorption
(NIOSH does not use ultrasonic agita-
tion of the sample), the desorbing sol-
vent (NIOSH use 1 percent acetone in
carbon disulfide, whereas OSHA uses

methanol), and the analytical equip-.

ment (NIOSH uses flame ionization,
whereas OSHA adds a nitrogen-phos-
phorus detector).

Method S-156 and variations there-
on have been adopted and accepted for
general use in field monitoring at the
1- to 2-ppm level by several major com-
panies that manufacture and/or use
AN in their facilities. Workplace con-
ditions and other factors vary widely
among these companies (cf. Ex. 2:(22);
11:(14); 138; Tr. 1196-1199),

The standard requires that the mea-
surerients be made by monitoring
which is representative of each em-
ployee’s exposure to AN over an' 8-
hour period without regard to the use
of respiratory protection. Exposure
measuremeénts for each individual em-

ployee would, of course, be an indica- .

tion ‘of that employee’s exposure.
However, this may be unnecessarily
burdensome in some instances. Moni-
toring which is truly representative of
an employee’s exposure would provide
the necessary information and in
many instances would involve fewer
samples. :

In their testimony, the NIOSH pa.nel
expressed concern that OSHA - did not
specify a means of determining if an
exposure measurement was ‘‘repre-
sentative” of an employee’s exposure.
They believed that .this presented a
potential for actually reducing. the

protection afforded to workers ex-

posed to AN. OSHA believes that the

- gtandard should require the desired

performance, i.e., a showing of repre-
sentativeness, rather than specifying
one method for determining it. We
recognize, however, that NIOSH has
published a document outlining a sam-

pling strategy which is directed at this

problem (Ex. 14:(157)). That strategy

-tected by a respirator (Ex.

45799

is certainly one approach toward de- -
termining representatlveness of expo-
sure measurements. There are other
approaches which would be suitable,
as well. The employer has the burden
of showing, by whatever means. at his
disposal,  that his measurements are
representative of each employee’ s, ex-
posure to AN. -

The rulemaking record, a.long wlth
experience - under the ETS;" :indicate
that most  affected ‘employers :have
successfully implemented a monitor-
ing method which -gives satisfactory
results in their operations, at concen-
trations in the 1- to 2-ppm range. How-
ever, OSHA cannot ignore the difficul-
ties that various companies have re-
ported in demonstrating the required
accuracy and precision specified in
both the ETS and proposal at a (95
percent confidence level, +25 percent
at or above 2 ppm, and +35 percent
below 2 ppm) (Exs. 83; 159). We have
determined that these criteria should
be made more flexible, in order -to
assist employers: who- have encoun-
tered unique sampling ' problems.
Therefore, the final standard permits
the use of methods with accuracy and
precision at a 95-percent confidence
level, of +35 percent at or above 2

ppm, and 50 percent below 1 and 2

ppm. The difference (35 percent vs. 50
percent) reflects a recognition that ac-
curacy of monitoring decreases below
2 ppm.

The accuracy and precision require-
ments are intended to provide the em-
ployer with a degree of eonfidence in
his sampling results. As noted earlier,
monitoring is not carried out for its
own sake, but for the purposes of de-
termining what is required:for compli-
ance in a given operation. OSHA an-
ticipates that the wide range of availa-
ble methods, combined with more
flexible criteria for the method em-
ployed, will enable employers to per-
form their required monitoring with-
out serious difficulties.

The employee exposure measure-
ments are to be made without regard
to the use of respiratory protection.
One commentator took issue with this
provision, contending that the sam-
pling does not reflect the actual expo-
sure of the employee who is being pro-
149).
Whereas this statement may be true,
it overlooks the fact that exposure
monitoring is not a single-purpose ac-
tivity. It is necessary to know employ-
ee exposure levels without the use of

respiratory protection in order to
‘evaluate the effectiveness of the re-

quired engineering and work practice.
controls, -and to determine whether

additional controls must be instituted. -
In addition, monitoring is necessary to

determine which, if any, resplrator

must be Used by the employée.

- -
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AS noted by numerous participants
in this rulemaking proceeding, expo-

sure conditions vary throughout the.

day in many operations. At least one
sample is to be taken during each shift
in order to assure that exposure mea-
surements represent exposures of em-
ployees on all shifts. Employees work-
ing in the same area doing different
jobs may have different exposures.
Therefore, the standard requires sam-
pling for each job classification, as
well. The propgsed standard did not
“contain detailed procedures in this
regard. However, in order to assure ac-
curate representative monitoring of
employee exposures, OSHA has deter-

mined that the variability of expo- -

sures warrants such procedures. |

The standard requires that the ini-
tial monitoring be conducted, and the
results thereof obtained, as of the ef-
fective date of the standard. OSHA be-
lieves that this provides more than
enough time for employers to com-
plete the sampling and obtain the re-
sults. Moreover, the standard permits
employers who have monitored under
the ETS, or since January 17, 1978, to
utilize ‘these measurements for pur-
poses of complying with the initial
monitoring requirements of the final
standard. Employers who have already
monitored their employees’ exposures
within this period will, therefore, not
have to conduct initial monitoring

" unless, because of a process, control, .

or personnel change, they are required
to redetermine exposures.

. 'The final standard requires measure-
ment every 3 months for employees
exposed between the action level and
‘the TWA limit, and monthly for! em-
ployees exposed above the TWA limit.

The higher the measurement fre-

quency, the higher the accuracy of the

employee exposure profile. The selec- -

tion of an appropriate interval be-
tween monitoring efforts is judgmen-
tal. OSHA has determined that requir-
. ing monthly and quarterly monitoring
for AN exposures. will reflect employee
exposure with sufficient accuracy to
assure that suitable precautions will
be taken as needed.

‘Periodic measurement 1s appropriate
when exposures are in the 1-2 ppm
range because of the possibility that
minor changes in process, materials, or

weather conditions may raise exposure.

to above the TWA limit, and to com-

pensate for the possibility that such-

'measurements are falsely low:
~Periodic monitoring and measure-
ment are not required when initial
‘measurements are below 1 ppm. It is
unlikely, when exposures are at. this
. level, that minor fluctuations in proc-
ess, materials, or weather or measure-
ment accuracy ‘would result in false
negative readings below the TWA
limit. It would not be appropriate to
require periodic Ineasurements in

RULES AND REGULATIONS

those operations where ' exposures
would be well below the permissible
exposure limit.

The standard requires that when—
ever there- has been a production,

_process, ‘or control change which may

result in new or additional exposures
to AN, or whenever the employer has
teason to suspect an increase in em-
ployee exposure, the employer shall
repeat the required monitoring and
measurements for those employees af-
fected by such change or increase.

The redetermination procedure is

necessary to assure that the most

recent monitoring results accurately
represent the existing exposure condi-

tions. This is necessary so that the em-

ployer may take appropriate actions

such - as instituting additional engi- -

neering controls and providing appro-
priate respiratory protection.

The final standard also provides
that employers may discontinue peri-
odic monitoring for those employees
for whom two consecutive measure-
ments, taken at least 7 days apart,
show exposures to be below the action
level. Where employee exposure mea-

surements fall below the permissible

exposure limits but are at or above the
action level, the employer may alter
the monitoring schedule for those em-
ployees from monthly to quarterly
after two consecutive measurements

‘taken at least 7 days apart indicate

the reduction in levels.
Section 8(¢)(3) of the act (20 U.S.C.
657) requires employers to promptly

notify an employee who is exposed in

excess of the permissible exposure
limit. The standard requires the em-
ployer to notify each employee in writ-

ing of that employee’s mesasurement

within 5 working days after the re-
ceipt of the results of any measure-
ments required under paragraph (e).
Notification in writing need not be an

individual letter to. the employee, but

may be a notice prominently displayed
on a bulletin board or similar work-
place location.

~ OSHA has determined that the pro-
posed paragraph (eXT), requiring a
weekly survey of operations involving
liquid AN, should be deleted from the

monitoring provisions of the final

standard. The data in the record indi-

“cates that the purposes of the weekly
survey  (i.e., detection of leaks and

spills of liquid AN) can be achieved
through a less elaborate and detailed
leak detection program.

The unpredictable nature of fugitive

emissions from valves, pumps, and the:

like, makes it unlikely that a survey
performed on a weekly basis. will
detect all, or even most, of the leaks
and spills that occur in liquid AN dper-
ations. Further, such a weekly survey
would add little to the exposure moni-
toring required by the standard, in:de-
termining employee exposure to AN.

The alarm system required by para-

graph (i) of the standard will detect
AN concentrations which exceed the
ceiling limit. When an alarm is sound-
ed, the employer will have to take
action to locate the source of the re-
lease which is causing the high levels
of AN, and will then have to decon-
taminate the leak or spill area. In this
regard, the weekly survey, as pro-
posed, would be redundant.
- OSHA has determined, however,
that some form of leak detection pro-
gram should be required by the stand-
ard. The details of such a program,
however, should be left to the employ-
er, who is already under the obligation
to control employee exposures to
within the permissible exposure limits.
The leak detection program in the
final standard has been placed in the
housekeeping section of the standard,
paragraph (k).

Regulated areas and notification:
Paragraphs (d) and (). The final
standard requires the employer to es-
tablish regulated areas wherever AN
exposures exceed the PEL, and to
limit access to these areas to author-
ized persons. This requirement will
help to limit expasure to AN by pre-
venting: persons who are not author-
ized from entering areas with AN ex-
posures above. 2 ppm. It will also assist
in designating areas where precaution-
ary signs are to be posted, while also
designating areas where employees
will be subject to ‘monthly exposure
monitoring pursuant to paragraph (e).
Employees in regulated. areas willl be
prohibited from smoking and eating in
these areas, and may. be covered by
protective clothing and equipment and
hygiene requirements under other sec-
tions of the standard.

The limitation on eating,\smoking,

- and applying cosmetics in. regulated

areas is necessary to prevent unneces-
sary exposure to AN. Potential routes
of exposure to AN are ingestion, skin
absorption, and - inhalation. All" of
these routes must be limited by-OSHA
in order to protect employees from the
carcinogenic hazard posed by AN ex-
posure.

Paragraph (@) of this standa.rd re-
quires the employer- to - notify. the
OSHA Area Office within 30 days of
the establishment of regulated areas
in his. workplace. ‘This requirement is
more limited than was proposed, .in
order to concentrate on exposure con-

. ditions above the PEL. Tt enables the
"Agency to be aware of facilities where

substantial exposure to AN exists..

" Methods of compliance:: Paragraph
(9). The final standard requires that
by November 2, 1980, engineering con- -
trols and work practices be used. to
control employee exposure to acrylonl-
trile, except to the extent that the em-
ployer can show that they are not fea-
sible, .If. all feasible engineering and -
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work practice controls do not succeed
in reducing exposure below the per-
missible exposure limit, they must be
implemented and supplemented by
respiratory protection. OSHA’s experi-

ence has been that engineering con-

trols must be coupled with suitable

work practices to maximize their effec-

tiveness. Respiratory protection may
be used only during the time period
necessary -to install engineering con-
trols, where engineering controls may
be inappropriate, such as during some
maintenance . operations, or in those
cases when both engineering controls
and work practices do not succeed in
reducing exposures below the permis-
sible exposure limit. Respirators are
also to be used in emergencies.

This compliance strategy has- been
consistently OSHA'’s policy and has

.been followed in prior standards and

proposed standards. This - policy is
based upon the view that the most ef-
fective means of controlling employee
exposure is to contain emissions of
toxic substances at their source
through the use of mechanical means
comhined with work practices. This is
far more effective than reliance on the
highly variable human behavior so
critical to the successful use of respira-
tors. As discussed below, respirators
have many disadva.ntages which pre-
clude primary reliance or coreliance
on respiratory protection on an equal
basis with engineering and work prac-
tice controls. Furthermore, the burden
of reducing employee exposure should
more properly rest on the employer in
whose establishment toxic substances
are released, rather than placing the
burden of respirator use on the ex-
posed employee.

The Council on Wage and Price Sta-
bility suggested & control strategy in-
volving principal reliance on respira-
tory protection, to reduce the cost of
compliance (Ex. 27). However, the af-

fected companies themselves readily

acknowledge the many difficulties in-
herent in reliance upon respiratory
protective devices (Exs. 11:(27); 92).
These difficulties were also ‘discussed
by respirator expert Darell Bevis (Ex.
19). Because of the difficulties in ob-
taining and maintaining a proper fit
and seal of the respirator facepiece, it
is difficult to know whether the respi-
rators actually provide adequate pro-
tection. Respirdtors, by interfering
with vision, hearing, and mobility, can
cause safety problems. Some employ-

. ‘ees cannot wear respirators because of

breathing difficulties. Finally, it is not
appropriate to place the burden of
compliance -principally on the employ-
ee, as would be the case if respiratory
ptotection were the principal means of
reducing employee exposure. There-
fore, OSHA retains in the standard
the policy of principal reliance on en-

‘gineering controls and work practices,
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except In circumstances where there is
no feasible alternative to more sub-
stantial reliance on respiratory protec-
tion.

Even in situations in which engineer-
ing controls will not succeed in reduc-
ing exposure levels below the TWA
limit, it is still appropriate to require
all feasible engineering controls to be
installed, even though they would
have to be supplemented by the use of
respirators. The. engineering controls,
by minimizing the amounts of AN in
the workplace environment, will also
minimize the potential for overexpo-
sure to AN resulting from poorly fit-
ting respirators, and ‘'will usually
reduce the number of employees who
will need to wear respirators at all.

The standard places the burden on
the employer for proving or disproving
feasibility. The employer is in the best
position to gather evidence on feasibil-
ity in a particular workplace. He is
most familiar with his own production

- processes ‘and ' engineering modifica-

tions which can be made. Further, it is
the policy of the OSHA Act that em-
ployers be required to take steps to in-
vestigate the feasibility of controls
and install them as necessary.

In addition to the obligation to insti-
tute engineering and work practice
controls, except to the extent that
such controls are not feasible, the
final standard also requires that each
employer establish and implement a
plan for reducing exposures to within
the permissible exposure limits solely
by engineering and work practice con-
trols. These written plans must be fur-
nished upon request for examination .

- and copying to representatives of the

Assistant Secretary and the Director.
These plans must be reviewed and up-
dated periodically to reflect the cur-
rent status of exposure control. The
written plan is an essential part of the
compliance program, since it will en-
courage employers to implement the
necessary technology for reducing em-
ployee exposures. It also provides the
information to allow OSHA, the em-
ployers, and employees to examine the
control methods chosen and the
extent to which these planned con-
trols are -being implemented in the
workplace.

Respirators:  Paragraph (h). The
standard requires that respirators be
used only during the time period. nec-
essary to install or implement feasible
engineering and work practice con-
trols, in operations in which such con-
trols are not appropriate, such as cer-
tain maintenance operations, in work
operations in which such controls are
not feasible or are not yet sufficient to
reduce exposure to the permissible
limits, or in emergencies. These re--
strictions on the use of respirators are
consistent with the requirements of 29
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CFR 1910.1000(e) and with good indus-
trial hygiene practice.

Many comments cited problems asso-
ciated with respirators (Exs. 92;
11(27)). Respirators are to be consid-
ered secondary to the objective of
limiting emissions at the source.
Proper facial fit is essential, but due to
variations in individual factal dimen-
sions, as well as facial hair, scars, or
growths, it is difficult to maintain. Fa-
tigue and  reduced efficiency may
occur more rapidly among. workers
wearing respirators due to increased
breathing resistance, heat stress, and
reduced vision. Additional problems
include the entanglement of hoses of
air-suppliéd respirators, as well as lim-
ited mobility resulting from hose
length and bulkiness of the apparatus.
(Ex. 19).

It is clear, and generally agreed to
by the affected employers, that respi-
rators cannot generally be considered
as the primary means of employee
health protection. It is also recognized

‘by OSHA that there will be certain op-
" erations in which the use of respira-

tors will be necessary to protect em-
ployees from exposure to AN. This
aspect was recognized in the preamble
to the proposal.

OSHA has concluded that if the per-
missible exposure limit: is' exceeded,
employees must use respirators. This
is necessary in order. to provide the
maximum amount of protection avail-
able in situations where engineering
controls and work practices do not suc-
ceed in reducing exposures below per-
missible levels.

The affected .employers have indi-
cated thai they have endeavored to
determine, under the ETS, those job
positions for which respirator use will
be necessary for a large part of the
workshift, under a 2 ppm standard.
This achievement places the employ-
ers in a-position to develop a detailed
respirator program directed primarily
Items which
might be considered for such a de-
tailed program include making availa-
ble a greater variety of respirators
from which employees can choose,
having a technician fully trained in
respirator use and selection, and orga-
nizing the work so that part of the day -
can be spent in clean rooms or control
rooms where the exposure limits are
not exceeded. The nature of the work
in many monomer and polymer manu-
facturing facilities, much of which is
highly automated, lends itself to this
type of program. The employer should
also investigate the possibility for res-
piratars with microphones, should
communication on the job prove to be
a problem.

Respiratory protection also has a.
role during maintenance operations as
well as during emergency situations.
We realize that respirators may be
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needed in these types of operé;tion’s,ily
even over the long run. The standard:

is designed to control AN workplace
emissions at the source, and, thus, to

minimize the need for general use of .

respirators by employees.

In the proposal, OSHA included a
proposed table of respirators for use
with AN. The primary basis for the se-
lection and evaluation of respirators in
this table (Table I) was the NIOSH-
OSHA respirator decision logic, The
protection factors supplied in the
table were based on qualitative fit test-
ing, which involves only the facepiece-
to-face seal. (Ex. 19). In addition to
the Table, several other requirements

" for respirator usage were included in "

the proposal, concerning approval of
respirators, replacement of cartridges
and/or canisters, and cleaning of respi-
rators. e '

A number of changes have been
made from the proposed provisions,
based primarily upon the recommen-
dations of Darell Bevis, an acknowl-
edged expert in the field of respiratory
protection. These changes will be dis-
cussed below.

The, proposal specified that where
air-purifying respirators were to be
used, they would have to be approved
by "NIOSH ‘specifically for use with

AN. NIOSH has since informed OSHA -

that they will not: grant such approval
because of AN’s poor warning quali-
ties. Since AN cannot be detected by
odor ‘until concentrations reach the
13-19 ppm range, it is not possible for
the respirator wearer to detect leakage
or breakthrough within the facepiece
until he'is clearly overexpcsed. Under
- the respirator decision logic, the use of
air-purifying respirators should not be
permitted for AN, because of this
factor. However, OSHA has deter-
mined that air-purifying respirators,.

when used in a rigidly controlled pro-’

gram- of proper fitting and frequent
sorbent replacement, should be per-

mitted for protection against low con-

centrations of AN, as prescribed in
Table I of the standard. When the
protection factors in -the respirator
table are followed, organic vapor car-
tridges and canisters can provide pro-
tection for employees.

Therefore, OSHA has revised its pro-
posal to permit organic vapor . car-
tridges and.canisters to be used for
AN. These sorbent containers must be
approved by NIOSH for use with or-
ganic vapors. We must not however,
that there are humerous factors which
affect the performance of air-purify-
ing respirators, including the sorbent
material itself and the fit of the face-
piece on the wearer. Other important
factors include wearer acceptance and
training. =~ . .

Proper fit of the respirator is criti-
cal. A negative pressure-is created
within the facepiece when the wearer
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breathes. This may result in workplace
alr entering the  facepiecé: through

- gaps and leaks in the facepiece seal,

instead of passing through the sorbent
material.- Obtaining a proper fit on
each employee may require the em-
ployer to provide two or three differ-

_ ent mask styles.

The employee must be properly
trained to wear the respirator, to know
why the respirator is needed, and to
understand the limitations of the res-
pirator. An understanding of the
hazard involved is necessary to enable
the employee to take steps for his or
her own protection. The respiratory
protection program implemented by
the employer must conform to that set
forth in 29 CFR 1910.134, This provi-
sion contains basic requirements for
proper . selection,.. use, cleaning, and
maintenance of respirators.

Under § 1910.134, the employer must
check to see that the employees’ respi-
rators fit properly and that leakage is

at a minimum. A rapid simple fit test.

can be performed at the start of each
shift by each employee wearing a neg-
ative-pressure respirator. This test can
be either a positive pressure test, in
which the exhalation valve is closed:
and in which the wearer exhsles into
the facepiece to produce a positive
pressure, or a negative pressure test,
in which the inlet is closed and the
wearer inhales so that the facepiece
collapses slightly. Employees must be
trained to perform this test.

The standard requires a qualitative
fittest at the time of initial fitting and
semiannually théreafter. Isoamyl ace-
tate can be used to qualitatively test
facepiece fit. If the employee can
smell the isoamyl acetate while wear-
ing the respirator, it can be concluded

" that the particular respirator will not

provide suitable protection for that
employee. N
The proposal contained no specific

-requirement for periodic fit testing.

However, ag noted below, the issue was
raised by OSHA in the proposal as to
whether the more sophisticated quan-

" titative fit test should be generally re-

quired. We have concluded that the

periodic qualitative fit test can serve

as a preliminary screening for all res-
pirator users, to determine whether an
employee’s face-to-face piece seal is
sufficient to permit the use of respira-
tors designated in Table 1.

The standard also requires that each
employer with 10 or more employees
who must wear negative pressure res-
pirators must provide quantitative fit
testing for those employees at the
time of initial fitting and semiannual-
ly thereafter. In a quantitative fit test,
the level of leakage and degree of pro-
tection are specifically measured by
sensitive instruments. These tests are
more accurate and provide greater as-
surance that the respirator is provid-

ing proper protection to the employee.
Whereas the qualitative fit test is sub-
Jjective, relying upon the employee’s
sense of smell, the quantitative fit test
uses instrumentation inside the .face-
piece to determine the integrity of the
seal. One type of quantitative fit test

involves using a simple hood, sodium -

chloride vapor, and automated instru-
mentation. At least one such device is
commercially available at less than
$10,000. These tests can be performed
rapidly (10 to 20 minutes) and are rela-
tively easy to perform. Since the

standard will apply almost exclusively.

to monomer and polymer producers, it
is reasonable to assume that  these
large companies can obtain the equip-
ment for such testing.

OSHA requested views, arguments,
and other comments on the issue of
quantitative fit testing in the course of
this rulemaking proceeding. The use
of such testing has been endorsed by
the Z88.2 subcommittee of ANSI as
noted by Bevis in his testimony (Ex.
19). The equipment has been devel-
oped which makes quantitiative fit
testing relatively easy to carry out,
and it is universallly recognized that it
provides greater assurance of proper
protection. We believe, therefore, that
it is appropriate for employers with
significant numbers of employees
wearing negative pressure on respira-
tors to be required to provide quanti-
tative fit testing for those employees.

Under the ETS, employers were re-
quired to implement any practicable
combination of engineering, work
practices, and respiratory protective
devices to lower their employees’ AN
exposures below a 2 ppm TWA. Much
of the compliance activity under the
ETS involved the implementation of
respiratory protection programs.
Theérefore, there should be no need for
a “transition period” for the imple-
mentation of respirator programs
under the final standard. The stand-
ard requires that the employees ex-
posed above the PEL as of the effec-
tive date of the standard must be pro-
vided with and must wear appropriate
respirators in accordance with the se-
lection criteria in Table 1.

The proposal provided for the re-
placement of “filters” if an employee
reported breathing resistance. This
provision has been deleted from the
final standard. As was noted at the
hearing, organic vapor eartridges .do
not use “filters,” which are generally
used for protection against particulate

hazards (Ex. 19). The vapor hazard as-

sociated with AN in the workplace
should not present any breathing re-
sistance difficulties, since there is no
problem of clogged filters in this situa-
tion. Therefore, the requirement is not
appropriate for a regulation on AN ex-
posure. .
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Perhaps the most controversial ele-
ment of the proposed respirator.sec-
tion involved the frequency of replace-
ment of cartridges or canisters. It was
contended by many in industry that
the daily replacement of cartridges or
canisters was wasteful, particularly if
they were only used briefly during the
workshift. A system of labeling of car-
tridges, it was argued, would assure
that cartridges and canisters were re-
placed before the expiration of their
service life (Ex. 92). OSHA does not
agree with these contentions. As noted
earlier, the very use of organic vapor
cartridges and canisters for AN, which
does not have good warning proper-
ties, runs totally counter to the respi-
rator decision logic and to good indus-
trial hygiene practice. However, OSHA
has determined that it is necessary to

‘allow their use under a limited set of

circumstances, provided that that use
is very narrowly restricted. The lack of
end-of-service-life indicators for organ-
ic’ vapor cartridges used with AN
masks it is necessary for OSHA to re-
quire the replacement of the sorbent
at the completlon of each shift (Ex.
11:(16)).

It should be noted, in addition, that
even changing the sorbent container
each_shift may not assure protection.
Testing data submitted by a respirator
manufacturer and by NIOSH indicate
that some organic vapor cartridges
used for AN may not last for 8 hours,
and that they may last for only 4
hours under humid  conditions (Ex.
11:(12L); 11:(13L); 11:(14L)). This find-
ing is particularly important in the
context of this standard, since there

are numerous monomer and polymer -

production facilities which operate
under conditions of high humidity. It

is clear that where the service life of a.

cartridge or canister is less than 8
hours, that cartridge or canister may

have to be replaced again at some time
during the workshift. The standard

allows for such a situation by requir-
ing the employer to replace cartridges
or canisters before the end of their
service life or at the completion of
each shift, whichever comes first. The
employer has the obligation to ascer-
tain the service life of the cartridges
and canisters to be used in his work-
place, in order to assure that they are
replaced as required by the standard.
On the issue of frequency of replace-
ment of the cartridges Bevis stated:

I am in full support of the change of the
cartridge after each shift has ended, wheth-
er it has been, used for 15 minutesor * * * 8
hours, since it is virtually impossible to
assure how much air has beén- drawn
through that cartridge or canister or to de-
termine the specific minutes or hours of
life. The activated charcoal sorbents in the
organic vapor cartridges will sorb not only
organic vapors but also moisture, shortenlng
their service life (Ex. 19).

- On quesﬁoning,~ he elaborated on
the practice of labeling used cartridges
as an alternative to replacement each
shift:

It’s my firm opinion that when using sor-
bent-type cartridges and. canisters (,) the
most conservative approach must be taken
* * * I never recommend—in fact, I'm a cru-
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- sader .against—reuse of sorbent type car-

tridges .and’ canisters because I don’t feel
that they can safely be reused (Tr. 191).

We agree that in the limited use of
the sorbent-type air purifying respira-
tors, the most conservative approach:
must be taken in order to assure the
most protection from that device.

As noted in the proposal, the wear-
ing of a respirator can result in facial
irritation at the face seal surface. To
prevent this irritation and to minimize
the discomfort of respirator use, the
proposal would have permitted em-
ployees to periodically “wash” their
faces and respirator facepieces. This
provision has been modified in the
final standard. It was noted at the
hearing that an employee who
“washed” his respirator facepiece
might also wet the sorbent cartridge
or canister, possibly rendering it inef-
fective or less effective.. The employ-
ee’s role, it was argued, was to make
sure that he wore the facepiece prop-
erly (Tr. 193-4). We believe that the
standard should reflect these con-
cerns. The provision in the final stand-
ard has, therefore, been clarified to
allow washing of the face, but only a
wiping of the facepiece-to-face seal of
the respirator itself. Cleaning of the
active elements of the respirator
should be in the hands of a trained
person as part of a respirator program.

OSHA believes that if an employee
receives training as to the purpose of
his respirator and the proper method
of wearing it, he will be less likely to
do anything which will limit the pro-
tectiveness of the respirator program.

Emergency sitwations: Paragraph (1).
The emergency provisions are substan-
tially unchanged from those of the
proposal. However, the revised defini-
tion of the term “emergency” limits
the types and number of situations for
which a written plan will be required. -
OSHA has determined that not all in-
stances of release of AN above the ceil-
ing limit should be viewed as emergen-
cies. Only the “massive release” of AN
is termed an emergency under the
final standard. -

It should be noted that the standard
still. requires the installation of an
alarm system, to be activated by re-
leases of AN above the -ceiling. Al-

_though not an “emergency” per se as

defined in the standard, the exceeding
of the ceiling limit does necessitate
the taking of protective action to
assure that employees are not overex-
posed
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The alarm system will, in most cases,
involve the installation of a continu-
ous monitoring system which will
detect AN concentrations at the ceil-
ing limits to activate the alarm. Such
monitoring systems have already besn
installed by some companies and are
being used for generating area moni-
toring data in addition to detecting
ceiling “concentrations of AN (Exs.
11:(10); 87). ’

The need for an alarm system has
been recognized by many of the affect-
ed companies (Exs. 11:(10); 11:(14);
11:(27)). .

Protective clothing and equipment:
Paragraph (j). The standard requires
the employer to provide and assure
that employees use protective clothmg
and equipment wherever there is po-
tential for exposure to liquid AN. This
provision is considerably narrower in
scope than that in the proposal. It re-
flects the determination that solid
PAN and other finished polymers - do
not represent significant sources of
AN exposure. The new provisions re-
quire appropriate protective clothing
and equipment only for “liquid AN,”
as defined in the standard, including
polymer intermediates  produced
during the polymerization process.

The protective clothing provisions of
the proposal elicited much comment
and testimony from interested per-
sons. The detailed requirements for
providing, maintaining, and replacing
protective clothing and equipment
were criticized as not being sufficient-
ly performance:oriented. Some com-
ments noted that impermeable cloth-
ing was provided to the employee to
protect him from skin contact with
AN. Thus, when such AN-impermeable
clothing became wet with AN, there
was no need for the employee to
remove the clothing immediately, as
the proposal would have required, be-
cause there would be no skin exposure.
Dow Badische recommended that the
standard provide separate require-
ments for the handling of imperme-
able clothing, such as rubber gloves
and suits, as opposed to coveralls and
other permeable clothing (Ex. 149).

We have determined that these sug-
gestions have merit, and the final
standard incorporates appropriate
changes. Where it is likely that imper-
meable clothing has contacted’liquid
AN such clothing must be washed
down with water before being removed
by the employee. The employee may
then remove the  clothing in the
change room and proceed to shower.
The clothing must then be placed in a
regulated area and decontaminated.

A more complicated situation arises
if an employee wearing AN-permeable
clothing becomes wet with liquid AN.
Understandably, this should only
occur in accidental spills and emergen-
cies. In this situation, the employee
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shall remove the wetted clothing and
shower immediately. The clothing
shall then be placed in a regulated
area and decontaminated in the same
manner as impermeable clothing.
Clothing and equipment worn for

protection from liquid AN must, of ne- -

cessity, be impermeable to AN. The
proposal would have required replace-
ment of such clothing on.at least a
weekly basis. We have noted, however,
that the actual need to provide re-
placement varies greatly with the con-
ditions of use. We believe that the em-
ployer should be required to replace
protective clothing and equipment as
necessary to assure its protectiveness.
Whereas this does not specify a given

- interval, it does require frequent in-
spection of clothing to make sure that
it remains impermeable.

The washing down of impermeable
suits, gloves, and the like before re-
moval is intended to minimize the po-
tential of skin contact with AN. The
washdown should be sufficient to
assure that the clothing will not re-
lease AN. The employee shall, none-
theless, shower at the end of the work-
shift.

The provision for deconta.mination
of wetted protective clothing and
equipment helps to resolve-a major
area of diffichlty surrounding both
the ETS and the proposal. The pro-
posal required protective clothing to
be placed in a closed container after
use. This presented a problem of possi-

ble skin contact with and inhalation

exposure to AN by persons opening
these containers, as well as by persons
who had to handle the clothing for
- disposal or laundering. In addition, the
closing of the containers posed a po-
tential for fire or explosion due to the

volatility of the AN within the con-

tainers. The final standard deals with
these problems by ventilating and
washing down the contaminated cloth-
ing and equipment to remove their po-
tential to release AN above 1 ppm.
Many maintenance operations, par-
ticularly those involving reactor clean-

ing, involve the potential of skin con--
tact with liquid AN. The impermeable_

clothing requirements, along with res-
piratory protection requirements, are
essential to the protection of employ-
ees engaged in these operations.

.Housekeeping and waste disposal:
Paragraphs (k) and (I). The proposal
contained detailed housekeeping re-
quirements for AN and PAN. As noted
above, the final standard removes all
references to PAN, since the new defi-
nition of “liquid AN” will cover any
polymers and polymer intermediates
deémed to carry a significant skin ex-
posure potential.

Paragraph (k)X1) of the proposal re-
quired the employer to maintain work
surfaces free of “accumulations” of
AN and PAN. This paragraph has
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been sharply criticized as redundant
with the permissible exposure limits,
since the presence of even small
amounts of liquid AN on a work sur-
face would result in exposures above
the PEL (Exs. 148; 11:(13)). Other par-
ties contended that the term “accumu-
lations” needed to be defined more
brecisely. The use of wipe tests and
bulk liquid samples, it was argued,
could lead to citations for the detec-
tion of “accumulations” of “nanogram
quantities” of AN (Ex. 160).

Other provisions of the housekeep-
ing section were found by some parties
to be unnecessary and not in accord-
ance with OSHA's intention to use

performance language wherever prac--

ticable (Ex. 148). Vistron determined
that the housekeeping section restrict-
ed the use of water flushing to wash
down work surfaces. Such washing
would take advantage of the solubility
of AN in water, as well as its capacity
for biodegradation by bacteria (Exs,
92; 146). )

In light of these comments, and in
order to provide a more performance
‘oriented standard, OSHA has deter-
mined that there is no need for a de-

_tailed housekéeping section in the
final AN standard. Where there may
‘be skin or eye contact with liquid AN,
the employer. is already required to
provide impermeable protective cloth-
ing and equipment to his employees.

e detailed requirements as proposed
would appear to add little, if any, pro-
tection to that provided by the permis-
sible exposure limits. They would also
have limited the use of water wash-
downs of work surfaces, which the
final standard expressly requires in
certain circumstances, as a means of
controlling the potential for AN expo-
sures. Recommended housekeeping ac-
tivities are contamed in appendixes A
& B.

The final standard requires the em-

ployer to assure that surfaces are
maintained free of visible accumula-
tions of liquid AN. In addition, the em-
ployer must decontaminate (as defined
in paragraph (b)) areas where spills
are detected.

The housekeeping provisions have
also been revised from the proposal to
include a lead detection program for
operations involving liguid AN. OSHA
has determined that it is appropriate
to require direct action by the employ-
er to detect leaks and spills of liquid
AN which may result in employee ex-
posure. The details and frequency of

such a program are not specified in

the standard, because of the wide vari-
ation of workplace conditions and AN
sources among the affected employers.
However, the housekeeping provisions
specify that the employer must decon-
taminate those areas in which leaks
and spills are found. OSHA anticipates
that the use of real-time continuous

monitoring systems and portable de-
tection units will be used both for de-
tecting sources of AN and for deter-
mining whether an area has been de-
contaminated.

The proposal required that AN and
PAN waste materials be placed in a
closed container, labeled, and disposed
of. The employer was required to
inform those persons handling the ma-
terials of the AN content and the haz-
ards of exposure to AN. These provi-
sions drew strong comment from inter-
ested parties. It was contended that
the enclosure of these materials con-
stituted a fire and explosion hazard,
since AN might be concentrated
within . the containers. It was also
argued that the downstream handler
of the materials would face a serious
exposure potential when the container
was opened (Ex. 149).

The record clearly reflects that the
provisions in the proposal which dealt
with waste disposal are not supported
by the record. and are inappropriate
for the proper handling of AN. There-
fore, these provisions have been fre-
vised accordingly. Waste - materials
containing or = contaminated with
liquid AN are to be placed in a regulat-
ed area. The materials may then be
treated in one of two ways: They may
either be placed under ventilation, or
washed with water into the plant’s

- process waste water system. When the

materials no longer release AN in air-
borne concentrations above the action
level, they may then be disposed of in -
the normal manner (clearly, if the ma-
terial is incapable of releasing AN
above the action level, there would be
no need for the employer to carry out
this washing or ventilation step on
that material). The purpose of this
new provision is threefold: First, it re-
duces the number of employees with
potential for exposure to AN; second,
it provides a means of dispensing with
the detailed disposal and labeling re-
quirements contained in the proposal;
and, third, it provides a way for the
employer to assure that the material -
will not expose downstream handlers.

As with protective ‘clothing, many
waste materials will not release AN
above 1 ppm; even withotit the types
of treatment provided for in para-
graph (1). It is clear that the standard
does not require such t,reat.ment in
this case. .

The discussion of the revised exemp-
tion provisions of the standard makes
clear that solid polymeric materials
are not considered to be a significant

.source of AN exposure. Therefore, the

disposal of PAN scrap or debris, other
than for those materials defined under
“liquid AN,” does not require the spe-
cial treatment prescribed under para-
graph (1), The deletion of the term
“PAN” has been made in this para-
graph, accordingly.
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Hygiene facilities and practices:
Paragraph (m). The proposal refer-
enced §1910.141 and its existing re-
quirements for hygiene facilities and
. practices in all workplaces. In addi-
tion, the change room and shower fa-
cility provisions, § 1910.141 (e) and (d)
(3), respectively, were specifically in-
corporated into the standard. OSHA
believes that these provisions are par-
ticularly important where there i$ po-
tential for contact with liquid AN, and
where protective equipment and cloth-
ing may be required.

The proposed shower provisions
would have required -all  employees
“exposed to liquid AN and PAN” to
shower at the end of the work shift.
“This requirement has drawn consider-
able comment from affected employ-
ers. The term “exposure” caused con-
_siderable confusion, since it was un-
clear what constituted exposure to AN
in these circumstances (Ex. 149). It
.was suggested that the term be
changed to “contact or suspected con-

tact.” In addition, it was argued that

skin contact with PAN did not consti-
tute a significant risk of AN exposure
(Exs. 11:(14); 148). .

Several parties contended that the
requirement for a shower at the end of
a shift would not provide sufficient
protection for an employee who has
had skin contact with liquid AN. Such
employee should .be required to
shower immediately after such con-
tact, it was argued, because of the
rapid absorption of AN through the
skin (Exs. 11:(14); 149).

OSHA has determined that the
shower provisicns should be revised to
reflect the comments and data re-

ceived. The term “PAN”, as has been"

noted elsewhere, is being deleted from
this and other provisions of the stand-
ard. The list included in the definition
of “liquid AN” includes those materi-
als containing or made from AN which
would be most likely to present a sig-
nificant risk of skin exposure.to AN,

- The final ktandard contains a re-
quirement for employees who have
had or are suspected of having had
skin contact with liquid AN to shower
immediately after the contact is dis-
.covered. In addition, employees re-
quired to wear protective clothing to
prevent skin contact with liquid AN
are required to shower at the end of
the shift. These requirements recog-
nize the nature of the skin exposure
hazard, and effectively limit the need
for showers to those employees who
may have contacted liquid AN.

The Iunchroom provisions of ‘ the’

proposal have also come under close
scrutiny. OSHA has determined that
lunchroom provisions are not required
in the fina] standard for several rea-
sons. First, because the airborne
hazard involves vapor rather than par-
- ticulate, there is not a need for a fil-
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tered, positive pressure air supply in
lunchrooms (Ex. 156). Second, the
standard already prohibits eating,
drinking, and smoking, in regulated
areas. Employees are not permitted to
have food, beverages, or smoking prod:
ucts in areas above the permissible ex-
posure limits. Third, the final stand-
ard retains the requirement for em-
ployees exposed above the TWA to
wash before eating. Airborne concen-
trations above the PEL imply the con-
current possibility of skin contact with
AN. Even though the standard con-
tains a separate requirement for em-
ployees who contact liquid AN to
shower afterwards, OSHA believes
that this additional precautionary
measure is appropriate in light of the
nature of the AN exposure hazard.

Medical surveillance: Paragraph (n).
The final standard, like the ETS and
the Proposal, requires that each em-
ployer institute a medical surveillance
program for all employees who are or
will be exposed to AN at or above the
action level. OSHA finds that a medi-
cal surveillance program is both neces-
sary and appropriate to most effective-
ly. determine whether the health of
employees exposed to AN is adversely
affected by such exposure, and to de-
velop information on occupational ill-
nesses. The authority to include such
a provision in this standard is set forth
in section 6(bX7) of the Act. =

The standard requires that the
medical surveillance program provide
each covered employee with an oppor-
tunity for medical examination. All ex-
aminations and procedures are re-
quired to be performed by or under
the supervision of a licensed physician,

and provided without cost to the -em-

bloyee. While the physician will usual-
ly be selected by the employer, the
standard does not so mandate, leaving
the employer free to institute alterna-
tive procedures such as joint selection
with employee or selection by the em-
ployee. Clearly a medical examination
is most appropriately conducted by a
licensed physician. However, certain
parts of the required medical surveil-
lance program do not necessarily re-
quire a physician’s specific expertise
and may be conducted by another
person under the supervision of the
physician (Ex. 141). As mandated by
section 6(b)(7T) of the Act, the medical

-examinations and procedures required

by OSHA standards must be provided
at no cost to the employee.

The -standard requires that the
medical examination include a work
history, a medical history and a physi-
cal examination of the affected em-
bloyees. The content of the examina-
tion is based upon recommendations

-from NIOSH (Exs. 42; 41) and upon

procedures presently followed by sev-
eral companies in their clinical evalua-
tion of employees exgosed to acryloni-
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trile (Exs. 128; 149) The purpose of
these requirements is to make an ini-
tial medical assessment of each em-
ployee and to establish a baseline,
health condition against which future
changes in an employee’s health may
be compared. ..

The medical surveillance provisions
of the standard contain specific test-
ing requirements, with concentration
on the peripheral and central nervous
systems, respiratory system and gas-
trointestinal system. Based upon the
data from the du Pont and MCA stud-
ies of exposure to AN, these vital sites
must be considered to be possible
target sites for AN-induced cancer.

However, due to the lack of site- -
specificity associated with AN-induced
cancer, all systems must be examined
thoroughly (Exs. 42; 89; 92; 160).
OSHA believes that these provisions
will enable the examining physician to
detect and hopefully make possible
early treatment for any cancers which
may develop due to past exposures to
AN

The standard requires fecal occult
blood testing for workers over 40 years
of . This is a nontraumatic, nonin-
vasive procedure for the early detec-
tion of gastrointestinal disease which
is available and commonly used medi-
cally as a screening technique. OSHA
has therefore deleted the provision re-
quiring the routine proctosigmoido-
scopic examination of workers exposed
to AN. However, should the results of
the fecal occult blood testing (as well
as other medical tests or examination)
indicate that, in the judgment of the
examining physician, further testing is
necessary, such additional testing
would then be performed (cf. Exs.
14:(37); 42; TR. 704; 708; 710).' .

The standard requires that the em-
ployer provide the physician with cer-
tain information. This includes the
following: (1) A copy of the regulation;
(2) a description .of the affected em-
ployee’s duties as they relate to the
employee’s exposure; (3) the results of
the employee’s exposure monitoring;
(4) the employee’s anticipated expo-

" sure level; (5) whether any personal

protective equipment has been or will
be used; and (8) information from pre-
vious medical examinations of the af-

-fected employee which is -not pther-.

wise readily available to the physician.

The purpose of making this informa-

tion available to the physician is to aid

in the evaluation of the employee’s

health in relation to his assigned

duties and fithess to wear personal

protective equipment when required.

" The employer is required to obtain a

written opinion from the examining
physician containing the following in-

formation: (1) The results of the medi-

cal tests performed; (2) the physician’s -
opinion as to whether the. employee

has any detected medical conditions
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which would place the employee at in--

creased risk of material impairment of
health from exposure to AN; (3) any
recommended lmitations upon the
employee’s exposure to AN or upon
the use of protective clothing and
equipment, such as respirators; and (4)
a statement that the employee has
been informed by the physician of the
test results of the medical examina-
tion and of any medical conditions
which require further examination or
treatment. This written opinion must
not- reveal specific findings or diag-
noses which are unrelated to occupa-
tional exposure, A copy of the written
opinion must be provided to the af-
fected employee by the employer.

Commentors have objected to the re-
guirements for the physician’s written
opinion as unnecessary and burden-
some (Exs. 11: (25) Ex. 148; 160). They
believe the requirements should be

.limited to situations where the find-
ings are adverse (Exs. 73; 153).

These views are unacceptable to
OSHA. Since the employer has the ul-
timate responsibility to assure the pro-
tection of the worker’s health, where
the worker’s health has not been ad-
versely affected, transmittal of the
doctor’s opinion serves to inform both
patient - and . employer and provides
documentary evidence that the pre-
scribed tests were performed and eval-

. uated. The requirement that the em-
ployee be provided with a copy of the
physician’s written opinion will assure
that the employee is informed of the
results of the medical examination

~and may take any necessary or appro-
priate action. This is consistent with
those provisions of the Act which es-
tablish and implement the employee’s
right to know about occupational haz-
ards and their effects. The purpose of

requiring that specific findings: or di- -

agnoses unrelated to occupational ex-
Posure not be included in the written
opinion is to encourage employees to
submit to medical examination by re-
moving the fear that employers may
find out information about their phys-
ical condition that has no relation to
their occupational exposures.

It has been suggested that physical
examinations are not necessary for
people under 40 and in good health
(Ex. 160). This is contrary to the
intent of medical surveillance. Work-
ers under 40 may already have been
exposed to AN for 15 to 20 years. Since
the carcinogenic response may vary
widely depending to a great extent on
individual susceptibilities the long la-
tency periods. associated with carcino-
gens may also vary greatly among
those exposed to cancer-causing sub-
stances. In addition medical surveil-
lance is intended to aid in the early de-
tection of cancer and other chronic ef-
fects so. as to facilitate treatment of
these conditions.

It has been suggested that provision
be made for medical surveillance to in-
clude those employees who have a his-
tory of AN exposure but are no longer
actively working with AN (Ex. 11:(2)).
No such provision has been included in
the standard, as OSHA has deter-
mined that the inclusion of past em-
ployees in a medical surveillance pro-
gram would be unnecessarily burden-
some and administratively infeasible.
It would be extremely difficult, if not
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impossible, to determine which em- -

ployees may have been exposed to AN
and for how long, and to locate many
such employees so as to inform them
of the medical surveillance program.
In addition, where the employee has
worked for more than one employer, it
would be difficult to determine which
employer should bear the cost of such
medical surveillance. ,
Medical removal protection. Medical
removal protection was raised as an
issue in the AN proposal. This require-
ment would maintain the rate of pay,
.seniority and other rights of an em-
ployee who is transferred or removed
from his job to protect him from ma-

terial impairment of health, as a result.

of an increased health risk from expo-
sure to AN, .

OSHA’s primary goal is to assure
that no employee suffers material im-

pairment of health or functional ca-.

pacity. The Agency does not favor
- transfer or removal as an alternative
to controlling ‘the level of a toxic sub-
stance in the workplace environment.
Moreover, once full compliance with
the permissible exposure limits is
achieved by engineering controls and
work practices, the need to transfer or
remove employees from exposure to
AN should arise infrequently.

Limited evidence on this issue was
received during this proceeding. OSHA
has conducted extensive hearings on
medical removal protection in connec-
tion with the development of a stand-
ard for occupational exposure to lead.
The final lead standard, including res-
olution of the question of medical re-
moval protection, is expected to issue
shortly. Once the lead standard is
issued, OSHA will consider the extent
to which the e¢onclusions reached
therein on medical removal protection
are appropriate for acrylonitrile, and
will propose the inclusion of any ap-
propriate provisions in the AN stand-
ard.

Employee information and training:
Paragraph (0). The standard requires
the employer to provide a training
program for employees exposed to AN.
OSHA believes that an information
and training program is essential for
the protection of employees, because
an employee can do much to protect
himself if aware of the nature of the
hazards in the workplace. To be effec-
tive, an employge education system

must, at the minimum, apprise the em-
ployee of the specific hazards associat-
ed with his or her work environment.
For this reason, the employer is re-
quired to inform each employee ex-
posed to AN of the nature of the relat-
ed health problems, the necessity for
exposure control, and the medical and
industrial hygiene programs. Such an

-educational program will go far in as-

suring that employees know the facts
about AN and its proper handling.

The content of the training program
is intended to apprise the employees
of several factors: (1) The hazards to
which they are exposed; (2) the action
they can take to protect themselves,
including avoiding exposure, using res-
piratory protection and taking medical
examinations; (3) their role in reduc-
ing exposures; and (4) the contents of
this standard. Section 6(b)7) of the
Act makes it clear that these are ap-
propriate goals of an employee. train-
ing program, and the standard, there-
fore, includes such’provisions. :

The employer is also required to pro-
vide, upon request, all materials relat-
ing to the training program to the As-
sistant Secretary and the Director.
This is intended to provide an objec-
tive check of compliance with the re-
quirements of the standard.

OSHA recognizes that AN may be
one of many chemicals to which an
employee may be exposed simulta-

neously in the workplace. The educa-

tion and training requirements in this
standard contain those elements
which OSHA believes to be basic. The
format of the training and informa-
tion program is not rigid. An employer
may, if he chooses, incorporate the re-
quired information for AN into a total
program of training and education
which is to be provided to his employ-
ees (Ex. 11:(14)). .
Signs and labels: Paragraph (p). Th
requirement of the standard regarding
the posting of warning signs and affix-
ing caution labels remains primarily

‘the same as that in the proposal. The

broadening of the exemption provi-
sions of the standard will result in a
minimum of products and materials
which will be required to be labeled. In
addition, the wording of the signs for
regulated areas has been slightly
changed. These requirements are con-
sistent with section 6(b)7).of the Act, .
which prescribes the use of labels or
other appropriate forms of warning to
apprise employees of the hazards to
which they are exposed.

Signs. The standard requires the
posting of warning signs in regulated
areas. These signs are intended to sup-
plement the training which employees
are required to receive under the
standard. Even trained employees will
need to be reminded of the locations
of regulated areas and the dangers of
entering those -areas. In addition,
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other workers, such as employees of
independent maintenance contractors
who are authorized to enter particular
regulated areas, need to be warned of
the hazard and reminded to use pro-
tective equipment. OSHA believes that
both signs and training are necessary
to adequately apprise employees of
the hazards of acrylonitrile exposure.

The standard specifies the wording
of the warning signs for regulated
areas, in order to assure that the
proper warning is given to employees.
Some participants in the rulemaking
have suggested that the word
“Cancer” on the signs be replaced by
“Cancer-Suspect  Agent”, or “Toxic
Substance” (Exs, 146; 149), OSHA does
not believe that the use of the term
“Cancer Hazard” overstates the
" hazard. The reference to cancer pro-
-vides the necessary warning as to the
hazard associated with exposure to
acrylonitrile, .

It has been further suggested that
the word “Danger” be replaced by the
word “Caution”. OSHA feels that the
word “Danger” is appropriate in light
of the evidence of carcinogenicity of
acrylonitrile, Furthermore, the word
“Danger” is used to attract the atten-
tion of workers, to alert them to the
fact that they are in a hazardous area,
e, an area where the permissible ex-
posure limit is exceeded, and to em-
bhasize the importance of the message
to follow. The use of the word
“Danger” is 'consistent with recent
OSHA health standards dealing with
carcinogens.

The signs have been changed from
the proposal to read “Respirators May
Be Required,” instead of “Respirators

Required.”. The reason for this in-

volves the difference between the air
concentrations in the regulated area

and an employee’s TWA exposure..

There are many areas in which AN

concentrations exceed 2 ppm, but .
where the employee’s TWA exposures

will not exceed the permissible limits.

Such an employee would not be re-

quired to wear a respirator, even
though the proposed sign would have
indicated otherwise. The final stand-
ard has been revised to provide a more
appropriate warning to employees en-
tering the regulated area. .

Labels. ‘The ‘standard requires the
use of warning lablels on all containers
of liquid AN and materials made from
and/or containing AN which are not
exempted from the standard under
paragraph (aX2). This requirement
imposes upon the employer the obliga-
tion to assure that all such containers
within his workplace are at all times
properly labeled, in order that his em-
ployees be apprised of the hazard. .

The revision of the exemption provi-
sions in the final standard will greatly
relieve the burden of labeling of mate-
rials made from and/or containing AN.

’ !
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. Only those materials which pose a sig-

nificant . potential for “exposing em-
ployees to AN are required to be
labled under the standard.

The standard requires that the
labels remain affixed when the AN

and AN-based materials leave the em-"

ployer’s workplace. Some comments
questioned OSHA’s jurisdiction - to
impose such a requirement (Exs, 156;
11:(14); 146). The purpose of this re-
quirement is to assure that all employ-
ees, not only those of a particular em-
ployer, are apprised of the hazardous
nature of acrylonitrile exposure. It is
OSHA'’s view that informing employ-
ees of the hazards to which they are
exposed is an important element in re-
ducing occupational disease and
injury, and one of the significant pur-
poses of the Occupational Safety and
Health Act. Section 6(b)(7) of the Act,
which explicitly- provides for regula-

. tions which require the use of labels

or other appropriate forms of warning,
is broadly drawn. This section does not
limit the employer’s obligation of in-
forming employees of hazardous con-
ditions to the employer’s own employ-

ees. When an employer manufactur-.

ers, formulates, or sells a product con-
taining a toxic substance, that employ-
er is exposing not only his own em-
ployees, but also the employees of
other employers involved in handling,
transporting, or using the product.
The extent of the obligation to inform
should be commensurate with the
extent of the exposure. This is espe-
cially true where the manufacturer,
formulater, or seller will, in many

cases, be the only employer capable,

through his knowledge of the product,
of providing the information necessary
for protection of employees. A narrow-
er reading of the statutory authority
would defeat the protective purposes
of the Act by effectively preventing
the downstream employee from ob-
taining adequate information as to the
hazard. Furthermore, the use of the
labels required by the standard will

alert other employers who utilize or
handle the product and who would not.

otherwise know of the presence of
acrylonitrile in their workplace, of
their obligation te comply with the
standard, OSHA, therefore, feels that
this requirement is necessary and ap-
propriate to effectuate the purposes of
the Act.. . : :

The standard prescribes the legend
that must be.included on the label.
This is to assure that employees are
~alerted to the fact they they are han-

dling acrylonitrile and to the hazards.

involved.

The issue of labeling was of great
concern as. proposed, because’ the
number of products which potentially
might have required. lablels was sub-
stantial. The listing of exempted poly-
mer products in paragraph (a)}2)i) of
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the final standard makes it clear that
these specific products do not have to
be labeled. Other than liquid ‘AN
itself, OSHA does not anticipate that
many - products containing and/or
made for AN will require labeling:
under the final standard. This reflects -
the recognition that most AN-based .
materials in downstream workplaces -~
do not have a significant potential to
expose employees to AN during pro-
cessing use, and handling.

Recordkeeping: Paragraph (q). Sec-
tion 8(c)(3) of the Act provides for the
promulgation of regulations requiring
employers to maintain accurate rec-
ords of employee exposures to poten-
tially toxic or harmful physical agents
which are required to be monitored or
measured.

The standard provides that records
must be kept to identify the employee

‘and to accurately reflect the employ-

ee’s exposure. Specifically, it must in-
clude the following information: (a)
The names, social security numbers,
and job classifications of the employ-
ees monitored; (b) the dates, number,
duration, and results of eiach of the
samples taken, including a description
of the representative sampling proce-
dure and equipment used to determine
employee exposure where applicable;
(¢) the type of respiratory protective .
devices if any, worn by the employee;
and (d) a description of the sampling..
and analytical methods used, and evi-
dence of their accuracy. =
- The standard also requires that the
employer keep an accurate medical.
record for each employee who is-sub- .
ject to medical surveillance. Section
8(c) of the Act authorizes the promul-
gation of regulations requiring any
employer to keep such records regard-
ing the employer’s activities relating
to the Act as are necessary or appro-
priate for the enforcement of the Act
or for developing information regard-
ing the causes and prevention of occu-
pational illnesses. OSHA believes that
medical records (like exposure .-moni-
toring records) are necessary and ap-
propriate to both the enforcement of
the standard and the development of
information regarding the causes and
prevention of iliness. o
As explained above, it is necessary to
relate employees’ medical conditions
with their exposures in order to devel- .
op information regarding cause and ~
prevention. Medical records are neces:-
sary and appropriate for this purpose.
In addition, medical records are neces-
sary for the proper evaluation of an
employee’s: health. For all of these
reasons, medical records have been re-

"quired in the final standard.

The standard requires that employ- .
ees or their designated representatives
be provided access to examine and
copy records of required monitoring.
The purpose of this provision is to
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assure employees that their exposure
is being properly monitored and that
they are working in a safe and health-
ful environment. Section 8(¢)3) of the
Act explicitly provides “employees or
their representatives with an opportu-

nity to observe * *-* and to - have

access to the records thereof.”
The final standard requires that em-

ployee medical records be made availa- .

ble upon request for examination and
copying by the affected employee or
former employee, or a physician desig-
nated: by the affected employee or
former employee. The purpose of this
‘provision is to protect the employee’s
health by authorizing his designated
physician to have access to medical
records which may be useful in the di-
agnosis of illness.

The standard requires employers re-
lying upon objective data for exemp-
tion under paragraph (aX2Xii) to
maintain records of that data and of
the basis for their reliance on that
data. These records shall be main-
tained for the duration of the employ-
er’s reliance on that data for exemp-

© tion.

Observation of monitoring: Para-
graph (r). Section 8(cX3) of the Act re-
quires that employers provide employ-
ees and their representatives with the
opportunity to observe monitoring of
employee - exposures to toxic sub-
stances or harmful physical agents. In
accordance with ' this - section, the
standard contains provisions for such
observatfon of monitoring of acryloni-
trile exposures. To assure that the
right to observe is meaningful, observ-
_ers are entitled to receive an explana-
tion of the measurement procedure, to
observe: all steps related to the mea-

surement procedure, and to record the -

results obtained.

The observer, whether an employee
or a desighated representative, must
be provided with, and is required to
use, ‘any personal protective equip-

ment required to be worn by employ-

ees working in the area that is being

monitored, and must comply with all .
other applicable saiety and health

procedures. - .

Effective date: Panwraph (). The ef-
fective date of the standard is Novem-
ber 2, 1978, thirty days from publica-
tion. OSHA has determined that the
circumstances - of ~ this rulemaking
make it unnecessary to allow a longer
period of time. Under the ETS, em-
ployers were required - to = perform
many of the activities, such as initial
monitoring, respiratory protection,

and engineering control plans, which -

are to be required under the final
standard. Since the scope of the final
standard is narrower than that of the
ETS, it is anticipated that all employ-
- ers covered by the final standard were
also subject to the ETS, There should
be, therefore, no need for delay in re-
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quiring these employers to implement
the provisions of the standard. In ad-
dition, the standard permits monitor-
ing results and medical examinations
obtained under the ETS to serve as
initial monitoring and initial medical
surveillance under the final standard.
Employers are required to reduce
employee exposures to the permissible
exposiire limits solely by means of fea-
sible engineering controls and work

practices within 2 years of the effec-

tive date of the standard, or November
2, 1980. The record reflects a wide
range of present exposure situations
and capabilities: of engineering devel-
opment. Some companies have report-
ed that most of their opreations are al-
ready - below 2 ppm  (Exs. 11:(14);
11:(10); 2:(21)). One producer expects
to have engineering controls in place
shortly (Ex. 82). One major company
has predicted that the completion

~ schedule for engineering projects to

reach 2 ppm may take 2 to 3 years (Ex.
11:(27)). Other companies which have
developed plans for engineering con-

‘trols to reach 2 ppm ‘have indicated

that they will need leadtime, but have
not established any timetable for im-
plementation (Tr. 1616-1017; 978).

An SPI witness estimated that proj-
ect definition for engineering solutions

.to reach 2 ppm/10 ppm would take

about 6 months, and that implementa-
tion of those solutions would take up
to 24 additional months (Ex. 74).

OSHA has determined that a 2-year
period for installation of engineering
controls is reasonable for the AN in-
dustry as a2 whole. Although some em-
ployers will be able to complete imple-
mentation of controls well within the
2.year time frame, ©SHA believes that
certain sectors of the industry, primar-
ily resin and elastomer manufacturing,
may require the full 2 years to comply.
While employers are not required to
complete installation of engineering
controls until November 2, 1980, they
are required to develop a compliance
program which provides for comple-
tion of controls by that date, and to
follow the schedule set out in the pro-
gram. Failure to develop an adequate
program, or .failure to implement the
progressive steps set out in the pro-
gram to achieve compliance by Novem-
ber 2, 1980, will subject the employer
to citation.

Training programs are to be imple-
mented within 60 days of the effective
date of the standard. OSHA believes

that  this. should provide sufficient

lead time, particularly in light of the
training requlre;nents of the ETS.

APPENDICES
Four appendices have been included
in this permanent standard. These ap-
pendices have beern included primarily
for purposes of information. None of
the: statements contained . therein

should be construed as establishing a
mandatory requirement not otherwise
imposed by the standards, or as de-
tracting from an obligation which the
standard does impose.

“The information contained in appen-
dices A and B is designed to aid the
employer is complying with require-
ments of the standerd. The informa-
tion in appendix C primarily provides
information needed by the physician
to evaluate the results of the medical
examination. It should be noted that
paragraph (o) specifically requires
that the information contained in ap-
pendices A and B be provided to em: -
ployees as part of their information
and training program.

A new appendix D has been added to
the final standard.. This appendix
gives the details of NIOSH method S-
156, together with the NIOSH and
OSHA variations on that method, for
use in monitoring employee exposures
to acrylonitrile. Other methods of
sampling and analysis are available in
the record of the rulemaking, and may
be obtained from the OSHA Docket
Office.

The contents of the appendices have
beén revised to 'reflect changes from
the proposal. In addition, efforts have
been made to clarify those sections in
the - appendices as proposed which
were either inconsistent or unclear in
relation to the standard.

. AUTRORITY

This document was prepared under
the direction of Eula Bingham, Assist-
ant Secretary of Labor for Occupa-
tional Safety and Health, U.S, Depart-
ment of Labor, Third Street and Con-
stitution Avenue NW,, Washington,
D.C. 20210.

Accordingly, pursuant to sections
4(bX(2), 6(b), 6(c), and 8(c) of the Occu-
pational Safety and Health' Act of
1970 ¢84 Stat. 1592, 1593, 1596, 1599; 29
U.8.C. 653, 655, 657), the specific stat-
utes referred to in section 4(b)2), Sec-
retary of Labor’s Order No. 8-76 (41
FR 25059), and 29 CFR part 19811, part
1910 of title 29, Code of Federal Regu-
lations, is hereby amended by deleting

" the emergency temporary standard for

occupational exposure to acrylonitrile
at §1910.1045 and adding a new per-
manent standard for occupational ex-
posure to acrylonitrile as § 1910.1045,
and by deleting the reference to acry-
lonitrile from table Z2-1 of §1910.1000.
In addition, pursuant to section 4(bX2)
of the act, OSHA has determined that
this new standard in §1910.1045 is
more effective than the corresponding
standards now- in subpart B of part
1910, and in parts 1915, 1916, 1917,
1918, and 1926 of title 29, Code of Fed-
eral Regulations. Therefore, these cor-
responding standards are superseded
by this new § 1910.1045. This determi-
nation, and the application of the new
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standard@ to the maritime and con-
struction industries, are implemented
by revising paragraph (c) to §1910.19.

In conjunction with the publication

of the emergency temporary standard

(43 FR 2586; Jan. 17, 1978), pursuant
to sections 4(bX2), 6(c), and 8(c) of the
Act (84 Stat. 1592; 1996; 1599; 29
U.S.C. 653, 655, 657), title 29 of the
Code of Federal Regulations was
amended by adding a new paragraph
(c) to §1910.19, and by deleting the
reference to acrylonitrile from table
Z-1 of §1910.1000. The authority for
these amendments pursuant to section
6(c) of the act has expired. These
amendments are to be carried forward
in accordance with the promulgation
of the new permanent standard, as
noted above, pursuant to sections
4(bX2), 6(b), 6(c), and 8(c) of the act
(84 Stat. 1592, 1593, 1596, 1599; 29
U.8.C..653, 655, 657).

Signed at Washington, D.C., this 32d

day of September 1978. These amend-
ments are effective on November 2,
1978

' EuLa BINGHAM,
Assistant Secretary of Labor.

" Part 1910 of title 29 of the Code of
Federal Regulations is hereby amend-
ed as follows:

1. Paragraph (c) of §1910.19 is re-
vised to read as follows

§1910.19 Special provisions for air con-
taminants.

* L d L d * *

(¢) Acrylonitrile. Section 1910.1045
shall apply to the exposure of every

employee to acrylonitrile in every em- =

ployment and place of employment
covered by §§ 1910.12, 1910.13, 1910.14,
1910.15, or 1910.16, in lieu of any dif-
ferent standard on exposure to acry-

lonitrile which would otherwise be ap-

plicable by virtue of any of those sec- )

tions. .
$ 1910.1000 [Amended]

2. Section 1910.1000 is amended by
-deleting the line ‘“Acrylonitrile——
20-———45" from table Z-1 of that sec-
tion.

-3. Section 1910.1045 is revised to
read as follows:

§ 1910.1045 Acrylonitrile.

(a) Scope and application. (1) This
section applies to all occupational ex-
posures to acrylonitrile (AN), Chemi-
cal Abstracts Service Registry No.
000107131, except as provided in para-
graphs (a)(2) and (aX3) of this section.

(2) This section does not apply to ex-
posures which result solely from the
_processing, use, and handling of the
following materials:

N
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(i) ABS resins, SAN resins, nitrile
barrier resins, solid nitrile elastomers,
and acrylic and modacrylic fibers,
when these listed materials are in the
form of finished polymers, and prod-
ucts fabricated from such finished
polymers;

(ii) Materials made from and/or con-
taining AN for which objective data is
reasonably relied upon to demonstrate
that the material is not capable of re-
leasing AN in airborne concentrations
in excess of 1 ppm as an eight (8)-hour
time-weighted average, under the ex-
pected conditions of processing, use,
and handling which will cause the
greatest possible release; and

(iii) Solid materials made from and/

or containing AN which .will not be
heated above 170° F during handling,
use, or processing.

(3) An employer relying upon ex-
emption under paragraph (a)}2xii)
shall maintain records of the objective
data supporting that exemption, and

of the basis of the employer’s reliance.

on the data, as provided in paragraph

(q) of this section.

(b) Definitions. “Acrylonitrile” or

‘“AN” means acrylonitrile monomer,

chemical formula CH,=CHCN.
“Action level”

hour time-weighted average.

- “Assistant Secretary” means the As-
sistant Secretary of Labor for Occupa-
tional Safety and Health, U.S. Depatt-
ment of Labor, or designee.

“Authorized person” means any
person specifically authorized by the
employer whose duties require the
person to enter a regulated area, or
any person entering such an area as a
designated representative of employ-
ees for the purpose of exercising the
opportunity to observe monitoring
procedures under paragraph (r) of this
section.

‘Decontamination” means treat-
ment of materials and surfaces by
water washdown, ventilation, or other
megns, to assure that the materials
will not expose employees to airborne

concentrations of AN above 1 means

-the Director,” National Institute for

Occupational Safety and Health, U.S.
Department of Health, Education, and
Welfare, or designee.

“Emergency” means any occurrence-

such. as, but not limited to, equipment
failure, rupture of containers, or fail-
ure ol control equipment, which re-

e

means a concentra- -
tion ef AN of 1 ppm as an eight (8)-

sults in an unexpected massive release _

of AN.

“Liquid AN” means AN monomer in
liguid form, and liquid or semiliquid
polymer intermediates, including slur-
ries, suspensions, emulsions, and solu-
tions, produced during the polymerlza-
tion of AN,

“OSHA Area Office” means the
Area Office of the Occupational
Safety and Health Administration

45809

having jurisdiction over the geograph-
ic area where the affected workplace is
located.

(c) Permissidble a:posure limits. (1)
Inhalation. (i) Time weighted average
limit (TWA). The employer shal!
assure that no employee is exposed to
an airborne concentration of acryloni-
trile in excess of two (2) parts acrylon-
itrile per million parts of air (2 ppm)

‘as an eight (8)-hour time-weighted

average.

(ii) Ceiling limit. The employer shall
assure that no employee is exposed-to
an airborne concentration of acryloni-
trile in excess of ten (10) ppm as aver-
aged over “any fifteen (15)-minute
period during the working day.

(2) Dermal and eye erposure. The
employer shall assure that no%®mploy-
ee is exposed to skin contact or eye
contact with liquid AN.

(d) Notification of regulated areas
and emergencies. (1) Regulated areas.
Within thirty (30) days following the
establishment of a regulated area pur-
suant to paragraph (f) of this section,
the employer shall report the follow-
ing ipformation to the OSHA Area
Office:

(i) The address and location of each
establishment which has one or more
regulated areas;

(ii) The locations, within the estab-
lishment, of each regulated area;

(iii) A brief description of each proc-
ess or operation which results in em-
ployee exposure to AN in regulated
areas; and

(iv) The number of employees en-
gaged in each process or operation
within each regulated area which re-
sults in exposure to AN, and an esti-
mate of the frequency and degree of
exposure that occurs. )

Whenever there has been a signifi-
cant change in the information re-
quired to be reported by this para-
graph, the employer shall promptly
provide the new information to the
OSHA Area Office. i

(2) Emergencies. Emergencies, and
the facts obtainable at that time, shall
be reported. within seventy-two (72)
hours of the initial occurrence to the
OSHA Area Office. Upon request of
the OSHA Area Office, the employer
shall submit additional information in
writing relevant to the nature and
extent of employee exposures and
measures taken to prevent future
emergencies of a similar nature.

(e) Exposure monitoring. —(1) Gener
al. (i) Determinations of airborne ex-

posure levels shall be made from air

samples that are representative of
each employee's exposure to AN over -
an eight (8)-hour period.

(ii) For the purposes of this section,

‘employee exposure is that exposure

which would occur if the employee
were not using a respirator.
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(2) Initial monitoring. Bach employ-
er who has a place of employment in

which AN is present shall” menitor -

each such workplace and work oper-
ation to accurately determine the air-
borne concentrations of AN to which
employees may be exposed. o

(3) Freguency. (1) If the monitoring
required by this section reveals em-
ployee exposure to be below the action
level, the employer may discontinue
monitoring for that employee.

(if) If the monitoring required by
this section reveals employee exposure
to be at or sbove the action level but
below the permissible exposure limits,

the employer shall repeat siich moni- -

toring for each such employee st lasat

quarterly. The employer shall contin-

ue these quarterly measurements until
at least two consecutive measurements
taken at least seven (7) days apart, are
below the action level,"and thereafter
the employer may discontinue moni-
toring for that employee. - ..
(iil) If the monitoring required by
this section reveals employee exposure
to be in excess of the permissible expo-
sure limits, the employer shall repeat
these determinations for each such
employee at least monthly. The em-
ployer shall continue these monthly
measurements until at least two con-
secutive measurements, taken at least
seven (7) days apart, are below the
- permissible exposure limits, and there-
_after the employer shall monitor at
" least quarterly. . :
 (4) Additional monitoring, ‘'When-
ever there has been a production,
process, control, or personnel change
- which may result in new or additional
exposures to AN, or whenever the em-
ployer has any other reason to suspect
a change which may result in new or
additional exposures to AN, additional
monitoring which coinplies with this
paragraph shall be conducted.

(5) Employee notification. (1) Wlthln :

five (5) working days after ihe receipt
of the results of monitoring required

_ by.this paragraph, the employer shall
_ notify each employee in writing of the

results which represent that employ-
ee's exposure, B
(i) Whenever

the results indicste

that the representative employee ex-
" posure exceeds the permissible: expo-
sure limits, the employer shall inciude -
in the written notice a statemient that
the permissible ‘exposure lmits wers -
exceeded and a description of the cor-

‘rective action being taken to:reduce

exposure to or below the -permissible

exposure limits, :

(8) Accuracy of megsurement The
" method of measurement of employee
- exposures shall be sccurate, to a conti-

dence level of 95 percent, to within: .

plus or minus 35 perceat for conpen-
trations of AN st or abiowe th "

sible exposure limila, snud plus or
minus 50 percent for concsntrations of -
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AN below the permissible exposure
limits. A

1) Regulated areas. (1) The employ-
er “sBall astablish = regilated areas
where AN concentrations are in excess
of the perniiasfble exposure limits. .

(2) Regulated areas shall be demar-
cated and segregated from the rest of

the workplace, In any manner that’

minimizes the nuinber of persons who

will be exposed to AN. N
(3) Access to regulated areas shall be

limited to authorized persons or to

persons otherwise authorized by the.

* aot “or regulations lssued pursuant

thereto. ‘ ‘ .

(4) The employer shall ‘assure that
food or beversges are not present or
consumed, tobseco products are not
present 'or used, and cosmetics are not
applied in the regulated area. -

"(g) Methods of compliance.—(1) En-
gineering and work practice controls.
() By November 2, 1980, the employer

-shall Institute engineering and work
practice controls to reduce and main-
tain employee exposures to AN, to or
below the permissible exposure limits,

except t4 the extent that the employ- -

‘ er “estabiishes that such controls are
not feasible, :

(i) Wherever the engineering and
work practice controls which can be

instituted are not sufficient to reduce

employeé exposures to or below the
" permissible exposure limits, the ¢m-
ployer ‘shall nonetheleéss use them.to
reduce ‘exposures to the lowest levels

achievable by these controls, and shall

supplement them by the use of respi-

ratory protection which complies with -

the requirements of paragraph (h) of
this section.. S »
(2) Compliance program. (i) The em-

. ployer shall establish and implement a

written program to reduce employee
exposures to or below the permissible
exposure limits solely by means of en-
gineering and work practice controls,
a8 required by paragraph (g)(1) of this
‘section.

(A} A déscription of each operation
or m resulting in-employee expo-

" (if) Written plans for these compli-
. anos programs shall include at least

‘sure to AN above the permissible expo-

sure limits;

(B) An outline of the nature of the
engineering controls and work prac-
ticea to.be applied to the operation or
process in question; e
. () A report of the technology con- -
sidered In meeting the permissible ex-
posure limits; ' :

(D) A schedule for implementation
of engineering and work practice con--

trols for the operation or process,

which ' shall project completion no
later than November 2, 1980; and
(E) Other relevant information.

(ili) The employer shall complete
the steps set forth in the compliance
program by the dates in.the schedule.

(iv) Written plans shall be submitted
upon request to the Assistant Secre-
tary and the Director, and shall be
available at the worksite for examina-
tion and copying by the Assistant Sec-
retary, the Director, or any affected
employee or representative. .

(v) The plans required by this para-
graph shall be revised and updated at
least every &ix (8) months to reflect
the current status of the program.

(h) Respiratory protection.—(1) Gen-
‘eral, The employer shall assure that
respirators are used where required by
this section to reduce:employee expo-
sure to within the permissible expo-
sure limits.. Respirators shall be used

.{n the following circumstances:

() During the time period necessary
to install or implement feasible engi-
neering and work practice controls;

(i) In work operations, such as
maintenance and repair activities or
reactor cleaning, in which the employ-
er establishes that engineering and
work practice controls are not feasible;

(i) In work situations where feasi-
ble engineering and work practice con-
trols are not -yet sufficient to reduce
exposure to or below the permissible
exposure limits; and ST

(iv) In emergencies.

(2) Respirator selection.. (1) Where
respiratory . protection is required
under this section, the employer shall
seleclt; and t‘t)xmﬂde’ at.int'oe :ost t.c; the
employee, the appropriate type of res-
pirator from table I below, and shall
assure that the employee wears the
respirator provided. : :

7 Tams L.—Raspiratory Protection for Acrylonitrile (AN)

mﬂf“ﬂmofm

- Respirator type. -

(a7 Lags than oF equal 10 0 PPAY wenrvr (1)

Chemicsl cartridge 1
cartridge(a) and half-mask facepiece; or

mm&or with orn!.l!c vapor

‘ _(2) Bupplied atv respivator with half-mask facepiece.
() Jaen than or equal to 100 ppm or (1) Pull facepiece veadirator with (A) organic vapor cartridges,
Teaximurm use

: ‘ooneentration (MUC) of
cirtridges or. canliters, whichever ia

3

(B) drganic vapor gas mask chinwtyle, or (C) organic vapor
s mask oanister, front- of back-mounted;

(27 Bupplied alr respirator with full

. facepioce; or
y S or sl 5 4,090 Fpm gimmmw 'udx:“?n‘m;um proas
Shiins ar equal 4p 4,000 ppm ...-...... Spirator opera the ve ure
PTG b U TR mmmhnmmumh:ifmt.mmmnm
uWMmum (1) Bupplled air and suxiliary seifvontained breathing appars
, m - }mmmmhmnmmdnw S
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TABLE 1.—Respiratory Protection for Acrylonitrile (AN)

Concentration of AN or condition of use

Respirator type

.

(2) Self-contained breathing apparatus with full facepiece in

positive pressure mode.

(e) Firefighting

Self-contained breathing apparatus with full facepiece in posi-

tive pressure mode.

(f) Escape

(1) Any organic vapor respirator, or

(2) Any self-contained breathing apparatus.

(ii) The employer shall select respi-
rators from among those approved for
use with organic vapors by the Nation-
al Institute for Occupational Safety
and Health under-the provisions of 30
CFR part 11.

(3) Respirator program. (i) The em-
ployer shall institute a respiratory
protection program in accordance with
29 CFR 1910.134 (b), (d), (e), and (f).

- (il Where air/purifying respirators
(chemical cartridge- or canister-type)
are used, the air-purifying canister or
cartridge(s) shall be replaced prior to
the expiration of their service life or
at the completion of each shift, which-
ever occurs first. A label shall be at-
tached to the cartridge or canister to
indicate the date and time at which it
is first installed on the respirator.

(iii) Testing. Pit testing of respira-
tors shall be performed to assure that
the respirator selected provides the
protection required by table I.

(A) Qualitative fit. The employer
shall perform qualitative fit tests at
the time of initial fitting and at least
semiannually thereafter for each em-
ployee wearing respirators.

(B) Quantitative fit. Bach employer
with more than 10 employees wearing
negative pressure respirators shall per-
form quantitative fit testing at the
time of initial fitting and at least semi-
annually thereafter for each such em-
ployee.

(iv) Employees who wear respirators
shall be allowed to wash their faces

and to wipe clean the face-to-facepiece -

seals on their respirators to minimize
potential skin irritation associated
with-respirator use.

(i) Emergency situations.—(1) Writ-
ten plans. (i) A written plan for emer-
gency situations shall be developed for
each workplace where liquid AN is
present. Appropriate portions of the
plan shall be implemented in the
event of an emergency.

(ii) The plan shall specmca.lly pro-
vide that employees engaged in cor-
recting emergency conditions shall be
equipped as required in paragraph (h)
of this section until the emergency is
abated.

(i#ii) Employees not engaged in cor-
recting: the emergency shall be evacu-
ated from the area and shall not be
permitted to return until the emergen-
cy is abated.

(2) Alerting employees. Where there
is the possibility of employee exposure

to AN in excess of the ceiling limit, a
general alarm shall be installed and
used to promptly alert employees of
such occurrences.

(J) Protective clothing and equip-
ment.—(1) Provision and use. Where
eye or skin contact with liquid AN
may occur, the employer shall provide
at no cost to the employee, and assure
that employees wear, impermeable
protective clothing or other equipment
to protect any area of the body which
may come- in contact with liquid AN.
The provision of §§1910.132 and
1910.133 shall be complied with.

(2) Cleaning and replacement. (i)
The employer shall clean, launder,
maintain, or replace protective cloth-
ing and equipment required by -this
section as needed to maintain their ef-
fectiveness.

(ii) The employer shall assure that
impermeable protective clothing

which contacts or is likely to have con- -

tacted liquid AN shall be decontami-
nated before being removed by the
employee.

(iii) The employer shall a.ssure that
an employee whose nonimpermeable
clothing becomes wetted with liquid
AN shall immediately remove that

- clothing and proceed to shower. The

clothing shall be decontaminated
before it is removed from the reguiat-
ed area.

(iv) The employer shall assure that
no employee removes protective cloth-
ing or equipment from the change
room, except for those employees au-
thorized to do so for the purpose of
laundering, maintenance, or disposal.

(v) The employer shall inform any

person who launders or cleans protec-
. tive clothing or equipment of the po-

tentially harmful effects of exposure
to AN.

(k) Housekeeping. (1) All surfaces
shall be maintained free of visible ac-
cumulations of liquid AN.

(2) For operations involving liquid
AN, the employer shall institute a pro-
gram for detecting leaks and spills of
liquid AN, including regular visual in-
spections.

(3) Where spills of lxquid AN are de-
tected, the employer shall assure that
surfaces contacted by the liguid AN
are decontaminated. Employees not
engaged in decontamination activities
shall leave the area of the spill, and
shall not be permitted in the area
until decontamination is completed.
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(k) Waste disposal. AN waste, scrap,
debris, bags, containers, or equipment
shall be decontaminated before being
incorporated in the general waste dis-
posal system.

(m) Hygiene facilities and practices.
(1) Where employees are exposed to
airborne concentrations of AN above
the permissible exposure limits, or
where employees are required to wear
protective clothing or equipment pur-
suant to paragraph (j) of this section,
the facilities required by 29 CFR
1910.141, including clean change:
rooms and shower facilities, shall be
provided by the employer for the use
of those employees, and the employer
shall assure that the employees use
the facilities provided. .

(2) The employer shall assure that
employees wearing protective clothing .
or equipment for protection from skin
contact with liquid AN shall shower at
the end of the work shift.

(3) The employer shall assure that,
in the event of skin or eye exposure to
liquid AN, the affected employee shall
shower immediately to minimize the
danger of skin absorption.

(4) The employer shall assure that
employees working in the regulated
area wash thetr hands and faces prior
to eating. )

(n) Medical surveillance.—(1) Gener-
al. (i) The employer shall institute a
program of medical surveillance for
each employee who is or will be ex-
posed to AN at or above the action
level, without regard to the use of res-
pirators. The employer shall provide
each such employee with an opportu-
nity for medical examinations and
tests in accordance with this para-
graph.

(ii) The employer shall assure that
all medical examinations and proce-
dures are performed by or under the
supervision of a licensed physician,
and that they shall be provided with-
out cost to the employee.

(2) Initial examinations. At the time
of initial assignment, or upon institu-
tion of the medical surveillance pro-
gram, the employer shall provide each
affected employee an opportunity for
a2 medical examination, including at
least the following elements:

(i) A work history and medical histo-
ry with special attention to skin, respi-
ratory, and gastrointestinal systems,
and those nonspecific symptoms, such
as headache, nausea, vomiting, dizzi-
ness, weakness, or other central ner-
vous system dysfunctions that may be
associated with acute or with chronic
exposure to AN;

(ii) A complete physical examination

-giving particular attention to the pe-

ripheral and central nervous system,
gastrointestinal = system, respiratory

" system, skin, and thyroid;

(iii) A 14- by 17-inch posteroanterior
chest X-ray; and
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(iv) Further tests of the intestinal
tract, including fecal occult blood
screening, for all workers 40 years of
age or older, and for any other affect-
ed employees for whom, in the opinion
of the physician, such testing is appro-
priate.

(3) Periodic examinations. (1) The
employer shall provide the examina-
tions specified in paragraph (n)2) of
this section at least annually for all
employees specified in paragraph
-(mX1) of this section.

(ii) If an employee has not had the
examination specified in paragraph
(n)(2) of this section within 6 months
preceding termination of employment,
the employer shall make such exami-
" nation available to the employee prior
to such termination.

(4) Additional examinations. If the
employee for any reason develops
signs or symptoms which may be asso-

cated with exposure to AN, the em-

ployer shall provide an appropriate ex-
amination and emergency medical
treatment.
(5) Information provided to the phy-
sician. The employer shall provide the
“following information to the examin-
ing physician:
(i) A copy of this standard and, its
appendixes;
(ii) A description of the affected em-
ployee’s duties as they relate to the
. employee’s exposure;

(ii) The employee’s representatlve‘

exposuré level; -

(iv) The employee’s anticipated or
estimated exposure level (for preplace-
ment examinations or in cases of expo-
sure due to an emergency);

(v) A description of any personal
protective equipment used or to be
‘used; and ’ '

(vi) Information from previous medi-

cal examinations of the affected em-

ployee, which is not otherwise availa-
ble to the examining physician.

(6) Physician’s written opinion. (i)
The employer shall obtain a written
opinion from the examining physician
which shall include:

. (A) The results of the medlcal exam-
ination and tests performed;
~ (B) The physician’s opinion as to
whether the employee has any detect-
ed medical condition(s) which would
- _place the employee at an increased
risk of material impairment of the em-
‘ployee’s health from exposure to AN;

(C) Any recommended limitations
upon the employee’s exposure to AN
or upon the use of protective clothing
and equipment such as respirators;
. and (D) A statement that the employ-
ee has been informed by the physician
of the results of the medical examina-
tion and any medical conditions which
require further examination or treat-
ment.

(ii) The employer shall instruct the
physician not to reveal in the written
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opinion specific findings or diagnoses
unrelated to occupational exposure to
AN. ’

(iif) The employer shall provide a
copy of the written opinion to the af-
fected employee.

(o) Employee information and train-
ing. (1) Training program. (i) By Jan-
uary 2, 1979, the employer shall insti-
tute a training program for and assure.
the participaton of all employees ex-
posed to AN above the action level, all
employees whose exposures are main-
tained below the action level by engi-
neering and work practice controls,
and all employees subject to potential
skin or eye contact with liquid AN,

(ii) Training shall be provided at the
time of initial assignment, or upon in-
stitution of the training program, and
at least annually thereafter, and the
employer shall assure that each em-
ployee is informed of the following:

(A) The information contained in
appendixes A and B;

(B) The quantity, location, manner
of use, release, or storage of AN, and
the specific nature of operations
which could result in exposure to AN,
as well as any necessary protective
steps; ,

(C) The purpose, proper use, and
limitations of respirators and protec-
tive clothing; -

(D) The purpose and a description of

~ the medical surveillance program re-
quired by paragraph (n) of this sec-
tion;

(E) The emergency procedures de-
veloped, as required by paragraph (i)
of this section;

(F) Engineering and work practice
controls, their function, and the em-
ployee’s relationship to these controls;
and

(G) A review of this standard.

(2) Access to training materials. (i)
The employer shall make a copy of
‘this standard and its appendixes readi-
ly available to all affected employees.

(ii) The employer shall provide,
upon request, all materials relating to
the employee information and train-
ing program to the Assistant Secretary
and the Director.

(p) Signs and labels. (1) General.. (1)
The employer may use labels or signs
required by other statutes, regula-
tions, or ordinances in addition to, or
in combination with, signs and labels
required by this paragraph

(1i) The employer shall assure that
no statement appears on or near any
sign or label required by this para-
graph which contradicts or detracts
from the required sign or label.

(2) Signs. (1) The employer shall post
signs to clearly indicate all workplaces
where AN concentrations exceed the
permissible exposure limits. The signs
shall bear the following legend:

 DANGER
ACRYLONITRILE (AN)
CANCER HAZARD

AUTHORIZED PERSONNEL ONLY" -

RESPIRATORS MAY BE
REQUIRED

(li) The employer shall assure that
signs required by this paragraph are il-
luminated and cleaned as necessary so
that the legend is readily visible.

(3) Labels. (i) The employér shall
assure that precautionary labels are
affixed to all containers of liquid AN

and AN-based materials not exempted’

under paragraph (a)(2) of this stand-

‘ard, The employer shall assure that

the labels remain affixed when the
materials are sold, distributed, or oth-
erwise leave the employer’s workplace.

(ii) The employer shall assure that
the precautionary labels required by
this paragraph are readily visible and
legible. The labels shall bear the fol-
lowing legend:

DANGER

CONTAINS ACRYLONITRILE (AN)

CANCER HAZARD

" (Q) Recordkeeping. (1) Objective data
for exempted operations. (i) Where the

. .processing, use, and handling of mate-

rials made from or containing AN are
exempted . pursuant to paragraph
(a)(2) .(ii) of this section, the employer
shall establish and maintain an accu-
rate record of objective data reason-
ably relied upon in support of the ex-
emption.

(ii) This record shall include at Ieast
the following information: -

(A) The material qualifying for ex-
emption; -

‘(B) The source of the objective data;

(C) The testing protocol, results of
testing, and/or analysis of the materi-
al for the release of AN;

(D) A description of the operation
exempted and how the data supports
the exemption; and

(E) Other data relevant to the oper-
ations, materials, and processlng cov-
ered by the exemption.

(iii) The employer shall maintain
this record for the duration of the em-
ployer’s reliance upon such objective
data,

- (2) Exposure monitoring. (i) The em-
ployer shall establish and maintain an
accurate record of all monitoring re-

quired by paragraph (e) of this sec-’

tion.

(ii) This record shall include:

(A) The dates, number, duration,
and results of each of the samples
taken, including a description of the
sampling procedure used to determine
representative employee exposure;

(B) A description of the sampling

and analytical methods used and the
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data relied upon to establish that the
methods used meet the accuracy and
precision requirements of paragraph
(eX6) of this seetion:

(C) Type of respiratory protective
devices worn, if any: and )
- (D) Name, social security number,
and job classification of the employee
monitored and of all other employees
whose exposure the measurement is
intended to represent. . - S

(ili) The employer shall ‘maintain
this record for at least forty (40)

-

- years, or for the duration of employ- *

ment plus twenty (20) years, which-
" ever is longer. . i

(3) Medical surveillanee, (i) The em-
ployer shall establish and maintain an

accurate record for each employee

subject to medical surveillance as re-
g_uired by paragraph (n) of this sec-
-tion.

(il) This record shall include:

(A) A copy of the physician’s written
. Opinions; . ; :

(B) Any employee medical com-
plaints related to exposure to AN;

(C) A copy of the information pro-
vided to the physician as required by
paragraph (n)(5) of this section; and

(D) A copy of the employee’s medi-
cal and work history,

(iii) The employer shall assure that
this record be maintained for at least
forty (40) years, or for the duration of
employment plus twenty (20) years,
whichever is longer.

(4) Availability. (i) The employer -

shall make all records required to be
.maintained by this section available,
upon request, to the Assistant Secre-
tary and the Director for examination
and copying.

(ii) The employer shall make records

required by paragraph (@X1) and
(a)(2) of this section available upon re-
quest, for examination and copying, to
affected employees, former employees,
or their designated representatives.
* (iil) The employer shall make an em-
ployee’s medical records required to be
maintained by this section available
upon request, for examination and
copying, to the affected employee or
former employee, or to a physician
designated by the affected employee
-or former employee. :
. (B) Transfer of records. (i) Whenever
the employer ceases to do business,
the successor ethployer shall receive
and retain all records required to be

maintained by this section for the pre- -

scribed pertod. . o
(i) Whenever the employer ceases to

do business and there is no successor

employer to receive and retain the rec-

* ords for the prescribed period, these

records shall be transmitted to the Di-
rector, S ‘

-(1ii) At the expiration of the reten-
-tion period for the records required to
be .maintained pursuant to this sec-
tion, the employer shall notify the Di-

e l
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rector at least 3 months prior to the
disposal of the records, and  shall

transmit them to the Directoxf upon

request. :
(r) - Observation of monitoring, 1)
Employee observation. The employer

- shall provide affected employees, - or
-their  designated - representatives, an

opportunity to observe any monitoring

. of employee exposure to AN conduct-

ed pursuant to paragraph (e) of this
section. : \

(2) Observation procedures. (i)
Whenever observation of the monitor-
ing of employee exposure to AN re-
quires entry into.an area where the
use of protective clothing or equip-
ment is required, the -employer shall
provide the observer .with personal
protective clothing and equipment re-

quired to be worn by employees work-

ing in the area, assure the use of such
clothing and equipment, and require
the observer to comply with all other
applicable safety and health proce-
dures. :

(ii) Without interfering with  the
monitoring, observers shall be enti-
tled:

(A) To réceive an explanation of the
measurement procedures;

(B) To observe ‘all steps related to

the measurement of airborne concen-

trations of AN performed at the place -

of exposure; and
(C) To record the results obtained.
(s) Effective date.

‘(1) This segtion shall become effec-

tive November 2, 1978.

(2) Monitoring and medical surveil-
lance conducted since  January 17,
1978, under the provisions of the
emergency temporary standard may
be relied upon by the employer to
meet the initial monitoring and initial
medical surveillance requirements of
this section.

(3) Training programs must be im-
blemented by January 2, 1979.

(4) ‘Engineering and work practice
controls required by ‘paragraph (g) of
this section shall be implemented no
later than November 2, 1880.

- (t) Appendizes. The information con-
tained in the appendixes is not intend-
ed, by itself, to create any additional

A

obligations not otherwise imposed, or'-

to detract from any obligation. 3

APPENDIX A—SURSTANCE SAFETY DATA SHEET
’ FOR ACRYLONITRILE

. L SUBSTANCE IDENTIFICATION
A. Substance: Acrylonitrile (CH,=CHCN).

. B. Synonyms: Propenenitrile; vinyl cya-
‘nide; cyanoethylene; AN; VCN; acrylon; car-
‘bacryl; fumigrain; ventox.

C. Acrylonitrile can be found as a liquid or
vapor, and can also be found in polymer
resing, rubbers, plastics, polyols, and other

. polymers having aerylonitrile as a raw or in- -
~ termediate material, )

_D. AN is usegd in the manufacture of scryl-

ic and  modiacrylic fibers, acrylic plastics .
-and resins, speciality polymers, nitrile rub-
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bers, ‘and “other ‘organic chemicals..It has
also been used as & fumigant. B

E. Appearance and odor: Colorless to pale
yellow liquid with a pungent odor which can
only be detected at concentrations ‘above .
the permissible exposure level, in a range of '
13-19 parts ‘AN per. million parts of ajr (13- -

18 ppm). 7 ¢ . Do %
F. Permissible exposure: Exposure may -
notexceédeither: =~ Ll s
L. Two parts AN per million parts of alr(2
ppm) averaged over the 8-hour workday; or
2. Ten parts. AN per million parts of air
(10 ppm) averaged over -any- ‘15-minute .
period in the workday. . . S ; o
3. In addition, skin and e’ye,‘ contact with

liquid AN is prohibited,. . -

' _ “IL HEALTH HAZARD DATA

A. Acrylonitrile can affect your. body..if
you inhale the vapor (breathing), if it comes
in contact-with your eyes or skin, or if you
swallow it. It may enter your body through
yourskin, .. .. .. : )

B..Effects. of .overexposure; 1. Short-term
exposure; Acrylonitrile can cause eye irrita-
tion, nausea. vomiting, headache, sneezing, "

weakness, and light-headedness. At high: " -

concentrations, the effects of eXposure may

‘8o on to loss of consciousness and. death.

When acrylonitrile is held in contact with
the skin after being' absorbed into. shoe
leather or clothing, it may produce blisters
following several hours of no apparent
effect. Unless the shoes or clothing ‘are re-
moved: immediately and the ares washed,
blistering will occur. Usually there is no
pain or inflammation associated with blister

formation. .

2. Long-term  exposure: Acrylonitrile has -

been shown to cause cancer in laboratory
animals and has been associated ~with
higher incidences of cancer in humans. Re-
peated or prolonged expostire of the skin'to

‘acrylonitrile may produce irgiftati‘gm a.nd der-

matitis.” . L i

3. Reporting signs”and- symptoms: You
should inform your employer if you develop
any signs or symptoms and suspect they are
caused by exposure to acrylonitiile. o

IT1. EMERGENCY. FIRST AID PROCEDURES . -

A. Eye exposure: If .acrylonitrile gets into
your eyes, wash your eyes immediately with
large amounts of water, lifting the lower
and upper lids occasionally. Get medical at-
tention immediately. Contact lenses should
not be worn when working with this chémi-
cal Y 3

B. Skin exposure: If acrylonitrile gets on
your skin, immediately wash the ‘contami-

nated skin with water. If acrylonitrile soaks =

fhrough your clothing, especially your
shoes, remove the clothing immédiately and
wash the skin with water. If symptoms
occur after washing, get medical astention
Immediately. Thoroughly wash the clothing
before reusing. Contaminated leather shoes
or-other leather articles should be discard-
od. g

C. Inhalation: If you or any other person
breathes in large ameunts of acrylonitrile, .

move the exposed person to fresh air at . -

once. If breathing has stopped, perform ar-
tificial respiration. Keep the’ affected

berson warm and at rest. Get medical atten- ...

tion as soon as possible. . .
D. Bwallowing: When acrylonitrile has.
been swallowed, give the person large quan-

Lities of water immediately. After the water | .

has been swallowed, try to get the person to .
vomit by having him touch the back of his
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throat with his finger. Do not make an un-
conscious person vomit, Get medical atten-
tion immediately.

E. Rescue: Move the affected person from
the hazardous exposure. If the exposed
person has been overcome, notify someone
else and put into effect the established
emergency procedures. Do not become a cas-
ualty yourself. Understand your emergency
rescue procedures and know the location of
the emergency equipment before the need
arises.

F. Special first aid procedures: Pirst ald
kits containing an adequate supply (at least
two dozen) of amyl nitrite pearls, each con-
taining 0.3 ml, should be maintained at each
site where acrylcnitrile is used. When a
person is suspected of receiving an overex-
posure to acrylonitrile, immediately remove
that person from the contaminated area
using established rescue procedures. Con-
taminated clothing must be removed and
the acrylonitrile washed from the skin im-
mediately. Artificial respiration should bhe
started at once if breathing has stopped. 1f
the person is unconscious, amyl nitrite may
be used as an antidote by a properly trained
individual in accordance with _established
emergency procedures, Medical aid should
be obtained immediately.

IV. RESPIRATORS AND PROTECTIVE CLOTHING

A. Respirators: You may be required to
wear a respirator for nonroutine activites, in
emergencies, while your employer is in the
process of reducing’ acrylonitrile exposures
through engineering controls, and in areas
where engineering controls are not feasible.
1f respirators are worn, they must have &

. Mine Safety and Health Administration

(MSHA or MESA) or National Institute for -

Occupational Safety and Health (NIOSH)
label of approval for use with organic
vapors. (Older respirators may have &
Bureau of Mines approval label.) For effec-
tive protection, respirators must fit your
ticeé and head snugly. Respirators should
‘not be loosened or removed in work situa-:
tions where their use is required.

Acrylonitrile does not have a
odor except at levels above the permissible

exposure limits. Do not dépend on odor to :

warn you when a respirator cartridge or
canister is exhausted. Cartridges or canis-
ters must be changed daily or before the
end-of-service-life, whichever - comes first.
Reuse of these may allow acrylonitrile to
gradually filter through the cartridge and
cause exposures which you cannot detect by
odor. If you can smell acrylonitrile while
wearing a respirator, proceed immediately
to fresh air. If you experience difficult:
breathing while wearing a respirator, tel
your employer. : :

~B. Supplied-air suits: In some work situa-
tions, the wearing of supplied-air suits may
be necessary. Your employer must instruct
you in their proper use and operation.

C. Protective clothing: You must wear im-
pervious clothing, gloves, face shield, or
other appropriate protective clothing to pre-
vent skin contact with liguid acrylonitrile.
Where protective clothing is required, your
employer ‘is required to provide clean gar-
ments to you as necessary to assume that
the clothing protects you adequately.

Replace or repair impervious clothing
that has developed leaks. i

“Acrylonitrile should never be allowed to
remain on the skin. Clothing and shoes
- which are not impervious to acrylonitrile
should not be allowed to become contami-

detectable '
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nated with acrylonitrile, and if they do the
clothing and shoes should be promptly re-
moved and decontaminated. The clothing
should be laundered or discarded after the
AN is removed. Once acrylonitrile pene-
trates shoes or other leather articles, they
should not be worn again. :

~ D. Bye protection: You must wear splash-
proof safety goggles in areas where liquid

- aerylonitrile may contact your eyes. In addi-

tion, contact lenses should not be worn in

areas where eye contact with acrylonitrile

can occur.

V. PRECAUTIONS FOR SAFE USE, HANDLING, AND
STORAGE :

‘A. Acrylonitrﬂe is a flammable liquid, a.ndv

its vapors can easily form explosive mix-

" tures in air.

B Acrylonitrile must be stored in tightly
closed containers in a cool, well-ventilated

area, away from heat, sparks, flames, strong

oxidizers (especially bromine), strong bases,
copper, copper alloys, ammonia, and amines.

“C. Sources of ignition such as smoking and
open flames are prohibited wherever acry-
lonitrile is handled, used, or stored in a
manner that could create a potential fire or
explosion hazard. ) .

D.. You .should use non-sparking tools
when opening or closing metal containers of
acrylonitrile, and containers must be

-bonded and grounded - when pouring or

transferring liguid acrylonitrile.”

E. You must immediately remove any non-
impervious clothing that becomes wetted
with acrylonitrile, and this clothing must
not be reworn until the acrylonitrile is re-
moved from the clothing. , ‘
P, Impervious clothing wet
acrylonitrile can be easily ignited. This
clothing must be washed -down with water
before you remove it.

G. If your skin becomes wet
acrylonitrile, you must promptly and thor-
oughly wash or
detergent to remove any acrylonitrile from
your skin. . .

H. You must not keep food, beverages, or

smoking materials, nor are you permitted to
eat or smoke in regulated areas where acry-.

lonitrile concentrations are above the per-
missible exposure limits.

1. If you contact liquid acrylonitrile, you
must wash your hands thoroughly with
soap or mild detergent and water before
eating, smoking, or using toilet facilities.

J. Pire extinguishers and quick drenching

facilities must be readily available; and you

should know where they are and how to op-
erate them, ’

K. Ask your supervisor where acrylonitrile
is used in your work area and for any addi-
tional plant safety and health rules.

» VI, ACCESS TO INFORMATION

A. Each year, your employer is required to
inform you of the information contained in

-this Substance Safety Data Sheet for acry-

lonitrile. In addition, your employer must
instruct you in the proper work practices
for using acrylonitrile, emergency proce-
dures, and: the correct use of protective
equipment. .

B. Your employer is required to determine
whethe[oyou are being exposed to acryloni-
trile. You or your representative has the
right to observe employee measurements
and to record the results obtained. Your em-
ployer is required to inform you of your ex-
posure. If your employer determines that
you are being overexposed, he or she is re-

with -liquid

with liquid-

shower with soap or mild .

liquid. For example,

quired to inform you of the actions which
are being taken to reduce your exposure to
within permissible exposure limits.

C. Your employer is required to keep rec-
ords of your exposures and medical exami-
nations. These records must be kept by the

employer for at least forty (40) years or for

the period of your employment plus twenty
(20) years, whichever is longer. ’
D. Your employer is required to release
your exposure and medical records to your
physician upon your written request.

APPENDIX B—SUBSTANCE TECHNICAL
(GUIDELINES FOR ACRYLONITRILE

I. PHYSICAL AND CHEMICAL DATA

‘A. Substance identification: 1. Synonyms:
AN: VCN; vinyl  cyanide; propenenitrile;
¢yanoethylene; Acrylon; Carbacryl; Fumi-
grain; Ventox.

2. Formula: CH2=CHCN.

3. Molecular weight: 53.1.

B. Physical data: 1. Boiling point (760 mm
Hg): T1.3°C (1T1° F);

2. Specific gravity (water=1) 0.81 (at 20°
Cor 68° F); -

3. Vapor density (air=1 at bolling peint of

-acrylonitrile): 1.83;

4. Melting point: —83° C (—~117° F);

-6. Vapor pressure (@20° F): 83 mm Hg;

6. Solubility in water, percent by weight
@20°* C (68° F). 1.35; :

7. Evaporation rate (Butyl Acetate=1):
4.54; and. )

8. Appearance and odor: Colorless to pale
yellow liquid with a pungent odor at concen-
trations sabove  the permissible exposure
level. Any detectable odor of acrylonitrile
may indicate overexposure.

II. FIRE, EXPLOSION, AND REACTIVITY HAZARD
. DATA

A. Fire: 1. Flash point: —1° C (30° F)
(closed cup). )

2. Autoignition temperature: 481°
M.

3. Flammable limits air, percent
volume: Lower: 3, Upper: 17. S

4. ‘Extinguishing media: Alcohol foam,
carbon dioxide, and dry chemical.

5. Special fire-fighting procedures: Do not
use a solid stream of water, since the stream
will scatter and spread the fire. Use water to
cool containers exposed to a fire.

8. Unusual fire and -explosion hazards:
Acrylonitrile is a flammable liquid. Its
vapors can
with air. All ignition sources must be con-
trolled where acrylonitrile is handled, used,
or stored in a manner that could create a
potential fire or explosion hazard. Acryloni-
trile vapors are heavier than air ‘and may
travel along the ground and be ignited by
open flames or sparks at locations remote
from the site at which acrylonitrile is being
handled. -

7. For purposes of compliance with the re-
quirements of 29 CFR 1910.106, acryloni-
trile is classified as a class IB flammable
7,500 ppm, approxi-
mately one-fourth of the. lower flammable
iimit, would be considered to pose & poten-
tial fire and explosion hazard.

8. For purposes.of compliance with 29
CFR 1610.157, acrylonitrile is classified as'a

by

"Class B fire hazard.

9. For purpose of compliance with 20 CFR
1919.309, locations classified as hazardous
due to the presence of acrylonitrile shall be
Class I, Group D. :

B. Reactivity:
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easily form explosive mixtures.




"Acrylonitrile winl

* .

1. Conditions contributing to instability:
polymerise when hot, and
the additional heat Hberated by the poly-
merisation wmidy sause ceniainers to explode.
Pure AN may self-polymerims, with a rapid

" build-up of pressure, resulting in an explo-
Inhibitars

-~

sion hasard. are added to the

commercial product to prevent self-polymer-

ization.

2. Incompatibilitiex: Contact with strong
oxidizers. (especially bromine) and strong
bases may cause fires and explosions. Con-
tact with copper, copper alloys, ammonis,
and amines may start serious decomposi-
tion.

3. Hazsrdous decomposition products:
Toxic gases and vapors (such as hydrogen
cyanide, oxides of nitrogen, afd carbon
monoxide) may be releassd in 2 fire involv-
ing ssrylonitrile and eertain polymers made

4. Special precautions: Liquid acrylonitrile
will atteck some forms of
and coatings.

II. SPILL, LEAK, AND DISPOSAL PROCEDURRS

A. If acrylonitrile is spilled or leaked, the
following steps should be taken:

1. Remove all ignition sources.

2. The area should be evacuated at once
and re-entered only after the ares has been
thoroughly ventilated and washed down
with water.

3. If liquid acrylonttrile or polymer fnter.

mediate, collect for reclamation or absorb in
baper, vermiculite, dry sand, earth, or simi-
lar material, or wash down with water into
process sewer system. :

B. Persons not wearing protective equip-
ment should pe restricted from areas of
spills or leaks until clean-up has been com-
pleted. . o

C. Waste dispossl methods: Waste materi-
al shall be disposed of In a manner that is

vno&hnza:ﬂomtoefmployeeaorwt.hemer-

al population. Spills of acrylonitrile and
flushing of such spills shall be channeled
for appropriate treatment or collection for

disposal. They shall not be channeled di-.

rectly into the sanitary sewer aystem. In se-
lecting the method of waste dispossl, appli-
cable local, State, and Pederal regulations
should be consulted. o

IV. MONOTORING AND MEASTUREMENT
. FROCEDURES

1. Eight-hour exposure evalustion: Mea-
surements taken for the purpose of .
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!
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plastics, rubbers, -
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pasition adeorption tubes, with subsequent
chemical analysis. Sampling and analysis
may also be performed by instruments such
a8 real-time continuous monoioring systems,

P,

Appendix D lists methods of sampling and
anelysis which have been tested by NIOSH
and OSHA for use with acrylonitrile,
NIOSH and OSHA have validated modifics.
tions of NIOSH Method 8-156 (See Appen-
dix D) under laboratory conditions for con-
centrations below 1 ppm. The employer has
the obligation of selecting e monitoring
method which meets the accuracy and pre-
cision requirements of the standard under
his unique field conditions. The standard re-
quires that methods of menitoring must be

sccurate, to & 98-percent confidence level, to

+38-peroent for_concentrations of AN at or

above 2 ppm, and to +30-percent for con-

centrations below 2 ppm. In addition to the
methods described in Appendix D, there are
numerous other methods available for moni-
toring for AN in the workplace. Details on
these other methods have been submitted
by various companies to the

) r\demﬂ:h._
record, and are available at the OSHA

Docket Office.

B. Bince many of the duties relating to
employee exposure are dependent on the re-
sults of monitoring snd measuring proee-

dures, employers shall assure that the eval-

‘ustion of employee exposures & performed
by & competent industrial hygienist or other
technically qualified person.

¥. PROTECTIVE CLOTHING

Employees shall be provided with and re-
quired to wear appropriate protective cloth-
ing to prevent any possibility of akin contact
with liquid AN, Because acrylonitrile iz ab-
sorbed through the skin, it is tmportant to
prevent skin contact with liquid AN. Protec-
tive clothing shall include impermeable cov-
eralls or similar full-body. work clothing,

" gloves, head-coverings, as appropriate  to

olothing - does becomse contashinated, it _

should be promptly removed, plased in a N‘G"‘““‘m" ‘

reguisted ares for removal of the AN, and - G- Embloyers shall advise employees of all
Dot worn again umiil the AN is removed. If A'®as and operstions where exposure to
Neneme et Trom serpleniiie, oy could se

sbility of lesiher 4o absord serylonitrils and - Common operations in which exposure to
hold it against Uss skin. Sinos thave s no  Sorylonitrile Is Hkely to oceur include the -
pain associated with the blistering which following: Manufacture of the acrylonitrile ~
ey result from skin contast with liquid maonomer; aynthesls of sarylic fibers, ABS,
AN, It is sssentinl that the amploes be in-  SAN, xnd nitrlle barrier plistics snd resins,
formed bt this hasaed 50 that he or she san  Giteils , sarface. ceatings, specialty
be pretecied. " -use a8 chemical

Any protective clothing which has deval. uss as a fumigant and in the cyanoethyls-
oped leaks of is otherwise found to be defeo-  tlamof esbtom. _
tive shall be repaired or repinced. Clsan pro- 8 .
tective clething shall be provided o the em- mc—"zﬁm :
ployes 48 nesonsary to assure its pretéctive. Ournscowes TLOWITRILE :
u-.vummmuinnnnm: % ROTTR oF rIRY :

%o weat WK pwpof safety sogsies Ghare . YosTo0LONY :
$heoe s any pesellility of soryloniivile ssm- Awryloniisiie vapor is an ssphyxiant due
aoting e syes. ‘ i u;mvmhn«memme
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Vi. HOUSEKEEPING AWD HYGIENE FACILITIES

For purposes of complying with 39 CFR
1910.141, the following ftems should be emn-
phasized:

A. The'workplace should be kept clean, or-
deﬂy,lndihnnnihrymdmon.’l‘heem-_
ployer is required to ihstitute a leak and

program for operations in-
volving liquid AN in order to detect sources

B. Dry sweeping and the use of com-.
pressed air is unsafe for the cleaning of
floors and other surfaces where liquid AN
may be found. :

C. Adequate washing facilities with hot
and cold water are to be provided, and main-
tained in a manitary condition. Suitable
cleanzing agents are also to be provided to
assure the effective removal of acrylonitrile
from the skin. .

D. Change or dressing rooms with individ-

“ual clothes storage facilities must be pro-

vided to prevent the contamination of street
clothes with acrylonitrile. Because of the
hazardous

VII. MISCELIANBOUS PRECAUTIONS
A. Store acrylonitrile in tightly-closed con-

“iainers iIn a cool, well-ventilated area and

take necessary
plosion hazard.

B. High exposures to acrylonitrile can
ocsur when transferring the liquid from one
container to another.

C. Non-sparking tools must be used to
open and close metal acrylonitrile contain-
ers. These containers must be effectively
grounded and bonded prior to pouring. :

D. Rever store uninhibited acrylonitrile.

E. Acrylonitrile vapors are not inhibited.
They may form polymers and clog vents of -
storage tanks,

F. Use of supplied-air suits or other Imper--
vious coverings may be necessary to prevent -
skin contact with and provide respiratory
protection frem acrylonitrile where the con-
centration of acrylonitrile is unknown or is
above the. cefling limit. Supplied-air suits
should be selected, used, and maintained
under the immediate supervision of persons
knowledgeable in the limitations and poten-
tisl life-endangering characteristics of sup-

precautions to avoid any ex-
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systems. Animals exposed to 78 or 100 ppm
for T hours have shown signs of anoxia, in

some animaly which died at the higher level,

cyanomethemoglobin was found in 'the
blood. Two human fatalities from accidental

poisoning  have ' been  reported; one was

caused by inhalation of an unknown concen-

tration ‘of the vapor, and the other was

thought to be caused by skin'absorption or
inhalation. Most cases of intoxication from
industrial - exposure have been ‘mild, with

rapid - onset “of ‘eye irritation, -headache;

sneezing, and nausea. Weakness, ‘lighthes-
dedness, and vomiting may also oceur. Expo-
sure to high concentrations may produce
profourid - weakness, ‘asphyxia, ‘and: death.

The vapor is & severe eye irritant. Prolonged’
skin contract with the liguid may: result in~

absorption with systemic effects, and in the
formation of large blisters after a latent
period of several hours. Although there is
usually little or no pain or inflammation,
the affected skin resembles & second-degree

thermal burn. Solutions spilled on exposed

skin, or on areas covered only by a light
layer of clothing, evaporate rapidly, leaving

no irritation, or, at the most, mild transient. -
redness; Repeated spills on exposed skin

may result ‘in dermatitis due to solvent ef-
fects.

Results after 1 year of a planned 2-year
animal study on the effects of exposure to
acrylonitrile have indicated

water develop tumors of the central nervous
system. The. intérim results of this study
have been supported by a similar study
being conducted by the same laboratory, in-
volving exposure of rats by halation of
_ acrylonitrile vapor, which has shown simflar

types of tumors in animals exposed to 80 .
ppm. . S .
In addition, the preliminary results of an

epidemiological study being performed by
duPont on a. cohort of workers in their
Camden, 8.C. acrylic fiber plant indicate &
statistically significant increase in the inci-
dence of colon and lung cancers amongrem-

ployees exposed to acrylonitrile.

* {11, TGRS AND SYMPTOMS OF ACUTE
S OVEREXPOSURE ‘

Asphyxis and desth can occur from expo-

sure to high concentrations of acrylonitrile.
Symptoms of overexposure include eye irri-
tation, headache, sneezing, nauses and vom:
iting, weakness, and light-hesdedness. Pro-

longed skin contact can cause blisters on the

skin with appearance of a second-degree .
burn, but with little or no pain, Repeated .

annmtmymmmmmmu.
IV. TREATMENT OF ACUTE OVEREXFPOSURE

Remove. employee from exposure. Imme- .
distely-flush eyes with water and wash skin

with: soap or mild detergent snd water. If
AN has been swallowed, and person is. con-

scious, induce vomiting. Give artificial re-

suscitation if indicated. More severe tases,
such as those xted’ with loss of con-

sciousness, may be treated by the.intrave..
nous administration of sodium nitrite, fol--

lowed by sodium thiosulfste, although this
is not as effective for acrylonitrile poisoning
as for inorganic cyanide polsoning.

V. SURVEILLANCE ANB PREVENTIVE
-~ CORSIDERATIONS
A. As noted sbove, sxposure te- scryioni-
trile has been linkéd to increased incidence
of cancers of the colon and lung in employ-
ees of the duPont scryiic fiber plant in

that rats ingest-
ing. as little as 35 ppm in their drinking

RULES AND 'REGULATIONS

Camden, 8C. In_ ,
ing of scrylonitrile has resulted in the devel-

t:.‘ril health of employees exposed to acrylon-
itrile. - e
Most reported

ability to cause tissue anoxia and asphyxia.

longed contact. The liquid readily - pene-

trates leather, and will produce burns of the.
feet if footwear contaminated with scrylonis

trile is not removed. - - ;
It is important for the physician to

become familiar with the -operating condi-
tions in which exposure to scrylonitrile may.
occur. Those employees with skin: diseases -
may not tolerate the wearing of whatever

protective clothing may be necestary to pro-

tect them from exposure. In addition, those -
with chronic. respiratory disease” may not
tolerate  the - wearing of _negatj.lve-prensure i

respirators. SN

B.' Surveillance
histories and laboratory examinations sre
required for each employee subject to expo-
sure to acrylonitrile above the action:level.

- The ‘employer ‘must screen employees for
-history of
might place the employee at increased risk
from exposure. -

1. Central nervous system
Acute effects of exposure to acrylonitrile
generally involve ~the ' central nervous
system. Symptoms of acrylonitrile exposure
include headache, - nausea, diziness, -and

. genersl weakness. The animal studies cited

above suggest possible carcinogenic effects.

of acrylonitrile on .the central nervous
- gystem, since rats exposed by either inhala-
tion or ingestion have developed similar
CNS tumors, )
2. Respiratory disease. The du Pont data
indicate an increased risk of lung cancer
. among employees exposed to acrylonitrile.
3. Gastrointestinal disease. The du Pont
dats Indicate an increased risk of cancer of
the colon among employees exposed to acry-
lonitrile. In addition, the animal studies
show possible tumor production in the stom-’

: ac_hlunhauulnthemmtionstudy. L
4. Skin disease. Acrylonitrile can ‘cause
skin burns when prolonged skin contact

with the liquid occurs. In sddition, repeated
skin contact with the liquid can cause der-

ul The purpose of the medioal
outiined in the standard & to e

ing. Persons unusually susceptible to the &f-
r : would

ArrrNprx D.—SAMPLING AND ANALYTICAL
METHODS FOR ACRYLONITRILE | :
There are many methods available for
monitoring employee ex to scryloni-

exposures
trile. Moat of these Involve the use of char-
coal tubes sand sampling pumps, with analy-

X The essential dif-

sis hy-gia diromstograph. ,
r«mmmwmm
theludd, among others, the use of different
desorbing solvents, the use of different lots

addition, the aninfial test-
"~ ment fo
opment of cancérs of the central nervous Besl
system in rata exposed by either inhalation ~ been
or ingestion. The physician should be swire -
of the findings of these studies in evaluating

r soute effects of occupation-'-
© a] exposure to acrylonitrile are due to its Lk )  ‘been tested

) . Analytical' Laboratory’ in’ Salt ‘Lake “Ci
The ‘effects are similar to those caused by
hydrogen cyanide. Liquid acrylorniitrile can
be ‘absorbed through the skin upon pro-

and screening, Medical -

certain medical conditions which -

dﬂﬁuctton. '

tablish a baseline tor future health monitor-
. smounts if the desorption efficlency is ade
. mined over the range used

9.3 The upper limit of the range of the .
on the ‘adsorptive ca-

of charcoal, and the use of different equip: |

r'analysis of the samples. '
os’ charcoal

polymer :

arooal, considerable work has
petformed on methods using porous. .
sampling tubes and passive dosl- -
* meters. In addition, there are several porta- "’

able'on'thie open market.
This appendix contains .

methods which have been tested at OSHA

and NIOSH in’Cincinnatl. Each is a v&

ation on NIOSH ‘Method S-156, which is

details for the -

also ihcluded for reférence. This does not in*

dicate that these methods are the only ones '’

which will’ be satisfactory. There also may
5 which~'thesé ° |
methods are not sdequate, ‘due to'such fac- -

be -workplace situations 'in- Whic!

tors as high humidity. Copies of the other
methods svailable té-OSHAare available'in'

the rulemaking record, and may be obtained

from the OSHA Docket Office. These in-

clude the Union Carbide, Monsanto, Dow -

Chemical and Dow Badische methods, as-!

well as NIOSH Method P & CAM 127.
Employers who note ~problems’ with
sample - breakthrough: should. - try ..larger

charcoal tubes. Thibes of larger capacity.are

avaflable, and are often used for sampling
vinyl chloride. In addition, lower flow rates

and shorter sampling times should be bene-::

ficial in minimizing breskthrough problems.: |

Whatever method the employer chooses, |

he must sssure hiriself of the method’s ac- |

curncy-and precision under the unique con-

ditions present in his workplace. '

'NIOSH MerHoD §-156 (UNMODIFIED) S

Analyte: Acrylonitrile.’ -~ ;
Matrix: Afr, o ore i s
Procedure; Absorption on charcosl, ‘desorp-:

tion with methanol, GC. e
-1, Principle. of - the
11.1).. : -

“1.1 A xnown volume of alr ‘is drawn’

through & charcoal tube to trap the organic.
vapors present. .

12 ‘The charcoal in'the tube is trans.

ferred to.a
er, and the
nol.

13
injected into & gas chromatograph.

1.4 'The area of the resulting peak is de-
termined and compared with areas obtained
for standards, - ] : .

2. Rangepnd sensitivity. T

2.1 This method was validated over the
range of 17.5-70.0 mg/cu m at an atmos-

‘method - (Reference.

small, stoppered sample contain-..
analyte. is desorbed with metha-

An aliquot of the desorbed sample is

phieric temperature and pressure of 32 C’

and 760 mm Mg, using s 90-liter sample; -
Under the conditions of sample ‘size (20"

liters) the probable useful range of this
method is' 4.5-135 mg-cu m.. The ‘method is’

capable of = measuring’ “much smaller’
quate, Desorption efficiency must be det,

method is' dependent

eenventration, of scrylonitrile in

thie influent. (The charco oal tube ~Ons~'s’
wo seotions of activated char~ " " ra
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rated by a section of urethane foam See
section 6.2.) If a particular atmosphere is
suspected of containing.a large amount of
contaminant, -a - smaller samplmg volume
should be taken.

3. Interference. ’ h

3.1 When the amount of water in the air
is so great that condensation actually occurs
in the tube, organic vapors will not: be
trapped efficiently. Preliminary
ments using toluene indicate ‘that high hu-
midity severely decreases the breakthrough
volume,

3.2 When
known or suspected to be present in the air,
such information, including their suspected
identities, should be transmitted with the
‘sample.

3.3 1t must be emphasized that any com-

pound which has the same retention time as "

the analyte at the operating conditions de-:
scribed in this method is an'interference.
Retention - time data on a single ‘column
cannot * be considered proof of ' chemical
1dentity :

34 If the 'possibility of interference
exists;, separation conditions (column pack-
ing; temperature, etc.) mist be changed to
clrcumvent the problem.

4. Precision and accuracy.

4.1 The Coefficient of Variation (CV;)
for ‘the ‘- total  analytical and sampling

method in-the range of 17.5-70.0 mg/cu m:

was :0.073. This value. corresponds to:.a 3.3
mg/cu: m-.standard deviation at- the (previ-

ous)-OSHA standard level (20 ppm). Statisti--

cal information and details of the validation
and experimental test procedures can be
found in Reference 11.2. :

4.2 On the average the concentrations
obtained at the 20 ppm level using the over-
all sampling and analytical method were 6.0

percent. lower -than the “true” concenira-

tions. for a limited number of laboratory ex-
periments Any . difference between  the
“found” and “true” concentrations may not
represent a bias In the sampling and analyt-
ical method, -but rather a random variation
from the experimentally determined “true”
concentration, Therefore, no recovery cor-
rection should be applied to the final result
in section 10.5.

5. Advantages and disadvantages of the
method,

5.1 The sampling device is small, porta-
ble, and involves no liquids. Interferences
are minimal, and most of those which do
occur can be eliminated by altering chroma-
tographic conditions.” The tubes are -ana-
lyzed by means of a quick instrumental
method

The method can also be used for the si--

multaheous analysis of two or more sub-
stances suspected to be present in the same
sample ‘by simply changing gas chromato-
graphic conditions.:

"5.2''One disadvantage of the method is
that the ‘amount of sample -which can be
taken 'is " Hmited" by ‘the “number of ‘milli-
grams that " the tube: will hold before - over-
loading. ‘When ‘the sample value obtained
for ‘the backup section of the.charcoal tube
exceeds 25 peréent of that found on .the
front section, the- possxbility of sample: loss
exists:

5.3 F'urthermore, the precislon .of :the
method is: limited by the.reproducibility of
the pressure drop across the.tubes, This
drop will affect the flow rate and cause the
volume to-be imprecise, because the pump is
usually calibrated for one tube only..

" 6. Apparatus.

experi-,

mterferlng compounds - are,

RULES AND REGULATIONS

8.1 A calibrated personal sampling, pump'

whose flow can be determined within +5
percent. at the recommended flow rate.
(Reference 11.3).

6.2 Charcoal ‘tubes: Glass tubes with
both ehds flame ‘sealed; 7 cm'long with a 6-

mm OD. and'a 4mm I:D., containing 2 sec- -

tions of 20740 mesh activated charcoal sepa-
rated by & 2-mm portion of urethane foam;

The activated charcoals prepared:from coco--
nut shells and is fired at 600° C' prior to -

packing. Thé adsorbing section contains 100
mg of charcoal, the backup seétion 50 mg. A
3-mm portion of urethane foam is placed be-
tween the outlet end of the tube and the

backup section. A plug of silicated glass:

woo!l is placed in front of the adsorbing sec-
tion. The pressure drop across the :tube
must be less than 1-inch. of mercury ‘at.a
flow rate of 1 liter per minute.

6:3 Gas chromatograph equipped with a
flame ionization detector.

6.4 - Column_ (4-ft x %-in stainless ‘steel)
packed with 50/80 mesh Poropak, type Q.

6.5 An electronic integrator or some
other suitable method for measuring peak
areas.

6.6. Two-milliliter sample. conta.iners with

glass stopers or Teflon-lined caps. If an
automatic sample injector is used, the asso-
ciated vials may be used.

6.7 Microliter syringes: 10-microtiiter, and
other. convenient sizes . for making stand-
ards; . . M

6.8 Pipets: 1.0- ml dellvery pipets

6.9 Volumetric flask: 10-ml or convenient

sizes for making standard solutions

7. Reagenis.
".Chromatographic quahty methanol.

Acrylonitrile, reagent grade.

Hexane, reagent grade.

Purified nitrogen.

Prepurified hydrogen.

Filtered compressed air.

8 Procedure. :

8.1 Cleaning of equipment. All glassware
used: for the laboratory analysis should. be
detergent washed and thoroughly rinsed

N
0D W N

‘with tap water and.distilled water.

8.2 Calibration of personal pumps. Each
personal- pump must be calibrated with a
representative .charcoal tube in the line.
This will minimize errors associated with
uncertainties in the sample volume collect-
ed. :
8.3 “ Collection and shipping of samples.

8.3:1 Immediately before sampling, break
the ends of ‘the tube to provide an opening
at least one-half the lnternal diameter “of
the tube (2 mm).

8.3.2 The smaller section of charcoa.l is
used as a backup and should be positioned
nearest the sampling pump. -

8.3.3 'The charcoal tube should be placed
in & vertical 'direction during sampling ‘to
minimize. channeling through the charcoal.

8.3.4 ‘Air being sampled should not be
passed through any hose or tubing before
entering the charcoal tube.

8.3.5 " A'maximum sample size of 20 liters
is: recommended. Sample at a flow of:0,20
liter - per minute or less. The flow  rate
should be: krnown with ah: accuracy of at
least 5 percent. . %

8.3.6 The temperature and pressure of

‘the atmosphere being sampled should be re-

corded. If pressure reading is not available,
record the elevation.

83.7. The charcoal - tubes should be
capped with the supplied plastic caps imme-
diately - after. sampling. Under no circum-
stances should rubber caps be used.

"should bé capped a%’ soon ‘as the” solve'

which was used for sample collection \
which is subjected to exactly the* sa 1 ?
dling as the samples except thaf 1o air’ 1s )
drawn through 1t Label this asa blank . ;

same ‘container as the charee
8.4 Analyszs of samples -

tion for a.nalysxs e
scored with a file in fro t

this is adequate if the sample is agitated
casionally during this period If an autom e

added to minimize volatilization, e
8.4.3 " GC conditions. The typical” oper: t-
ing conditions for the gas chromatograp 4

to detector R i
3. 500 ml/min (50 psig) air flow to 't
tor. '

flushed with solvent several times to
the barrel and'plunger. Three miérolitérs: of
solvent are drawn-ihto -the: syringe to in-

a pocket of air to be used as a maf
needle is then immersed.in. the .
a 5’microliter aliguot is w1thdr

the tip: of the needle. .Observ
sample occupies 49—5,0 _microli‘
te

produeibility at’ least
ﬂush method. & :

8:45 Measurement ‘of ‘arés; Fhe' ai‘ea,ai
the sample peak ‘is measured by an eleekmn»
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ic integrator or some other suitable form of
area measurement, and preliminary results
are read from a standard curve prepared as
discussed below.

8.5. Determination of desorption efficien-

cy.

8.5.1 Importance of determination. The
desorption efficiency of a particular com-
pound can-vary from one laboratory to an-
other and also from one batch of charcoal
to another. Thus, it is necessary to deter-
mine at least once the percentage of the
specific compound that is removed in the
desorption process, provided the same batch
of charcoal is used. -
~ 8.5.2 Procedure for determining desorp-
tion efficiency. Activated charcoal equiva-
lent to the amount in the first section of the
sampling tube (100 mg) is measured 3
25 in, 4-mm LD. glass tube, flame sealed a{
_one end. This charcoal must be from the
same batch as that used in obtaining the
samples and can be obtained from unused
charcoal tubes. The open end is capped with
Parafilm. A known amount of hexane solu-
tion of acrylonitrile containing 0.239 g/ml is
injected directly into the activated charcoal
with a miecroliter syringe, and tube is capped
with more Parafilm. When using an auto-
matic .sample injector, the sample injector
vials, capped with Teflon-faced septa, may
be used in place of the-glass tubes.

The amount injected is equivalent to that
present in & 20-liter air sample at the select-
ed level.

Six tubes at each of three levels (0.5X, 1X,
and 2X of the standard) are prepared in this
manner-and allowed to stand for at least
overnight to assure complete adsorption of
the analyté onto the charcoal. These tubes
are referred to as the sample. A parallel
blank tube should be treated in the same

. manner except that no sample is added to it.
The sample and blank.tubes are desorbed
and analyzed in exactly the same manner as
the sampling tube described in section 8.4.

Two or three standards are prepared by
injecting the same volume of compound into
1.0 ml of methanol with the same syringe
used in the preparation of the samples.
These are analyzed with the samples.

The desorption efficiency (D.E.) equals
the average weight in mg recovered from
the tube divided by the weight in mg added
to the tube, or :

D.E. = Average weight recovered (xixg)/
. weight added (mg)

‘The desorption efficiency is dependent on
the amount of analyte eollected on the
charcoal. ‘
versus weight of analyte found. This curve
is used in section 10.4 to correct for adsorp-
tion losses.

9. Calibration and standards. -

It is convenient to express concentration
of standards in terms of mg/1.0 ml metha-
nol, becayse samplés are desorbed in this
amount of methanol. The density of the an-
alyte is used to convert mg into microliters:
for easy measurement with & microliter sy-
ringe: A series of standards, varying in con-
centration over the range of interest, is pre-
pared and analyzed under the same GC con-
.ditions and during the same time period as
the unknown samples. Curves are estab-
lished by plotting concentration in mg/1.0
ml versus peak area. .

Notk.—Since no internal standard is used
in the method, standard solutions must be
- analyzed at the same time that the sample
analysis is done. This will minimise the

into &

Plot the desorption efficiency -

effect of known day-to-day variations and
variations during the same day of the FID
response, . '

10. Calculations.

10.1' Read the weight, in mg, correspond-
ing to each peak area from the standard
curve. No volume corrections are needed, be-
cause the standard curve is based on mg/ 1.0
ml methanol and the volume of sample in-
jected is identical to the volume of the
standards injected.

RULES AND REGULATIONS

10.2 Corrections for the blank must be

made for each sample.
mg = mg sample — mg blank

Where: :
mg sample = mg found in front section of
* sample tube. :
mg sample = mg found in front section of
blank tube.

A similar procedure is followed for. the
backup sections.

10.3 Add the weights found in the front
and backup sections to get the total weight
in the sample. ’

10.4 Read the desorption efficiency from
the curve (see sec. 8.5.2) for the amount
found in the front section. Divide the total
weight by this desorption efficiency to
obtain the corrected mg/sample.

» Corrected mg/sample = Total weight/D.E.

10.5. 'The concentration of the analyte in
the air sampled can be expressed in mg/cu
m.

mg/cum = Corfected mg (section 10.4) X
1,000 (liter/cu m)/air volume sampled (liter)

10.6 Another method of expressing con-
centration is ppm. '

_ppm = mg/cu X 24.45/M.W. x 760/P x T
+ 273/208 *
Where: |

P = Pressure (mm Hg) of air sanipled,

T = Temperature (°C) of air sampled.

24.45 = Molar volume (liter/mole) at 25° C
and 760 mm Hg. :

M.W, = Molecular weight (g/mole) of ana-

760 = Standard pressure (mm Hg).

208 — Standard temperature ("K),

- 11. References.

11.1 White, L. D. et al,, “A Convenient
Optimized Method for the Analysis of Se-
lected Solvent Vapors in the Industrial At-
mosphere,” Amer. Ind. Hyg. Assoc. J., 31:225
(1970).

11.2 Documentation of NIOSH Valida-
ti:_rz Tests, NIOSH Contract No. CDC-89-
74-48. i c
~11.3 PFinal Report, NIOSH Contract
HSM-99-71-31, “Personal Sampier Pump
for Charcoal Tubes,” September 185, 1972

NIOSH lloumcnno:llsgr NIO8H MsTHOD 8-

. The NIOSH recommended method for low
levels for e is a2 modification of

scrylonitril )
method 8-156. It differs in the following re--

spects;
(1) Samples zre désorbed using 1 ml of 1
percent acetone in CS, rather than metha-

nol. L

(2). The analytical column and conditions
are: :
_ Column: 20 percent SP-1000 on 80/100 Su-
pelcoport 10 feet x % inch 8.8.

- Conditions: -
Injector temperature: 200° C.

Detector temperature: 100° C.
.Column temperature: 85° C.
Helium flow: 25 ml/min.

Air flow: 450 ml/min.
Hydrogen flow: 55 ml/min,

(3) A 2 pl injection ‘of the desorbed ana-
lyte is used.

(4) A sampling rate of 100 ml/min is rec-
ommended. )

OSHA LABORATORY Momucuxoﬁ oF NIOSH !

MeTHOD S-156

Analyte: Acrylonitrile.

Matrix: Air.

Procedure; Adsorption on charcoal, desorp-
tion with methanol, GC. §

1. Principle of the Method (Reference 1).

1.1 A known volume of alr is drawn
through a charcoal tube to trap the organic
vapors present.

1.2 The charcoal in the tube is trans-
ferred to a small, stoppered sample vial, and
the analyte is desorbed with methanol.

1.3 An aliquot of the desorbed sample is
injected into a gas chromatograph.

1.4 The area of the resulting peak is de-
termined and compared with areas obtained
for standards. ’

o Advantages and disadvantages of the
method.

2.1 The sampling device is small, porta-
ble, and involves no liquids. Interferences
are minimal, and iost of those which do

|

occur can be eliminated by altering chroma-

tographic conditions. The tubes are ana-
lyzed by means of a quick, instrumental
method. :

2.2 This méthod may not be adequate for |

the simultaneous analysis of two or more
substances. : )

2.3 The amount of sample which can be
taken is limited by the number of milli-
grams that the tube will hold before over-
loading. When the sample value obtained
for the backup section of the charcoal tube
exceeds 25 percent of that found on the
front section, the possibility of sample loss
exists. :

2.4 The precision of the method is limit-
ed by the reproducibility of the pressure
drop across the tubes. This drop will affect
the flow rate and cause the volume to-be im-
precise, because the pump is usually cali-
brated for one tube only.

3. Apparatus. '

3.1 A calibrated personal sampling pump
whose flow can be determined within +°*
percent at the recommended flow rate.

3.2 Charcoal tubes: Glass tube with both
ends flame sealed, 7 cm long with & 6-mm
O.D. and a 4-mm LD, containing 2 sections
of 20/40 mesh activated charcoal separated

charcoal, the back-up
portion of urethane foam is placed between
the outlet end of the tube and

section. A plug of sililated glass wool is

placed ‘in front of the adsorbing section.
The pressure drop across the tube muast be
less than one inch of mercury at a flow rate
of 1 liter per minute.

3.3 Gas equipped with a
nitrogen phoaphorus detector.

3.4 Column (10-ft x 1/8"-in stainiess
steel) packed with- 100/120 Supelcoport
coated with 10 percent SP 1000,
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3.5 "An. electronic integrator or some
other suitable method for measuring peak
areas. ;

3.6 Two-milliliter
Teflon-lined caps.

3.7 Microliter syringes: 10-microliter, and
other convenient sizes for making stand-
ards.

3.8 Pipets: 1.0-ml delivery pipets.

3.9 Volumetric flasks: convenient sizes
for making standard solutions.

4. Reagents.

4.1° Chromatographic qualxty methanol.

4.2 Acrylonitrile, reagent grade.

4.3 Filtered compressed air.

4.4 Purified hydrogen.

4.5 Purified helium.

§. Procedure.

5.1 Cleaning of equipment. All glassware
used for the laboratory analysis should be
properly cleahed and free of organics which
could interfere in the analysis.

5.2 Calibration of personal pumps. Each
pump must be calibrated with a representa-
tive charcoal tube in the line.

5.3 Collection and shipping of samples.

5.3.1 Immediately before sampling, break
the ends of the tube to provide an opening
at least one-half the internal diameter of
the tube (2 mm).

5.3.2 The smaller sectxon of the charcoal
is used as the backup and should be placed
nearest the sampling pump.

5.3.3 The charcoal should be placed in a

sample vials  with

vertical position during sampling to mini-

mize channeling through the charcoal.

5.3.4 Air being sampled should not be
passed through any hose or tubing before
entering the charcoal tube. .

5.3.5 A sample size of 20 liters is recom-
mended. Sample at a flow rate of approxi-
mately 0.2 liters per minute. The flow rate
should be known with an accuracy of at
least +° percent.

' 5.3.6 The temperature and pressure of
the atmosphere being sampled should be re-
corded. .

5.3.7 The charcoal tubes should be
capped with the supplied plastic caps imme-
diately after sampling. Rubber caps should
not be used.

RULES’ AND REGULATIONS

5.3.8 Submit at least one blank tube (a
charcoal tube subjected to the same han-
dling procedures, without having any air
drawn through it) with each set of samples.

5.3.9 Take necessary shipping and pack-
ing precautions' to minimize breakage of

~ samples.

5.4 Analysis of samples.

5.4.1 Preparation of samples. In prepara-
tion for analysis, each charcoal tube is
scored with a file in-front of the first sec-
tion of charcoal and broken open. The glass
wool is removed and discarded. The char-
coal in the first (larger) section is trans-
ferred to a 2-ml vial. The separating section
of foam is removed and discarded; the sec-
tion is transferred to another capped vial.
These two sections are analyzed separately.

5.4.2 Desorption of samples. Prior to
analysis, 1.0 ml of methanol is pipetted into
each sample container. Desorption should
be done for 30 minutes in an ultrasonic
bath. The sample vials are recapped as soon
as the solvent is added.

5.4.3 GC conditions. The typical operat- .

ing conditions for the gas chromatograph
are:

1. 30 ml/min (60 psig) helium carriér gas
flow. )

2. 3.0 ml/min (30 psig) hydrogen gas flow
to detector.

3. 50 ml/min (60 psig) air flow to detector.
4. 200° C injector temperature. .
5..200° C dejector temperature,

6. 100° C column temperature.

5.4.4 Injection. Solvent flush technique
or equivalent.

5.4.5 Measurement of area. The area of
the sample peak is measured by an electron-
ic integator or some other suitable form of
area measurement, and preliminary results
are read from a standard curve prepared as
discussd below.

5.5 Determination of desorption efficien-
ey.

5.5.1 Importance of determination. The
desorption efficiency of a particular com-

-pound can vary from one laboratory to an-
‘other and also from one batch of charcoal -

to another. Thus, it' is necesary to deter-
mine, at least once, the percentage of the
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specific compound that is removed in the
desorption process, provided the same batch
of charcoal is used.

5.5.2 Procedure for determining desorp-
tion efficiency. The reference portion of the
charcoal tube is removed. To the remaining
portion, amounts representing 0.5X, 1X, and
2X (X represents TLV) based on a 20 1 air
sample are injected onto several tubes at
each_level. Dilutions of acrylonitrile with
methanol are made to allow injection of
measurable quantities. These tubes are then
allowed to equilibrate at least overnight.
Following equilibration they are analyzed
following the same procedure as the sam-
ples. A curve of the desorption efficiency :

amt recovered/amt added

is plotted versus amount of analyte found.
This curve is used to correct for adsorption
losses.

6. Calibration and standards.

A series of standards, varying in concen-
tration over the range of interest, is pre-
pared and analyzed under the same GC con-
ditions and during the same time period as
the unknown samples. Curves are prepared

by plotting concentration versus peak area.

NoTeE—Since no internal standard is used
in the method, standard solutions must be
analyzed at the same time that the sample

.analysig is done. This will minimize the
effect of known day-to-day variations and
variations during the same day of the NPD
response. Multiple injections are necessary.

7. Calculations.

Read the weight, correspondlng to each
peak area from the standard curve, correct
for the blank, correct for the desorption ef-
ficiency, and make necessary air volume cor-
rections.

8. Reference. NIOSH Method S-156.

(Secs. 4, 6, 8, 84 Stat. 1592, 1593, 1596, 1599
(20 U.S.C. 653, 655, 657); Secretary of
Labor’s Order No. 8—76 (41 FR 25059); 29
CFR Part 1911.)

[FR Doc. 78-27880 Filed 9-29-78; 8:45 am]
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