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DEPARTMENT OF LABOR

Occupational Safety and Health
Administration

[ 29 CFR Part 1810 ]
| Docket No. H-005]

OCCUPATIONAL EXPOSURL TO
BERYLLIUM .

Notice of Proposed Rulemaking

Pursuant to sections 6(b) and 8(c) of
the Occupational Safety and Health Act
of 1970 (“the Act”) (84 Stat. 1593, 1559
29 U.8.C. 655, 657), and Title 29. Cede of
Federal Regulations (CFRY, Part 1911,
it is proposed to amend Part 1510 of
29 CFR by deleting the present stancdard
for beryllium and beryllium comnpounds
contained in § 1910.1000, Table Z-2, and
by adding a new occupational safety
and health standard for exposure to
beryllium as § 1910.1026. This standard
would apply to all employments in all
industries covered by tho Act, including
“general industry,” construction, and
maritime. In addition, pursuant to sec-
tion 4(b) (2) of the Act (84 Stat. 1582
29 U.S.C. 653}, if the new standard, when
promulgated, is determined to be more
effective than corresponding standards
now applicable to the maritime and con-
struction industries contained in Sub-
part B of Part 1910, Parts 1915, 1916,
1917, 1918, and 1926 of 29 CFR, the new
beryllium standard will supersede the
cotresponding maritime and construc-
tion standards for exposure to beryilium.
Appropriate conforming amendments
will be made in Subpart B of Part 1910,
and amendments to delete ithe  super-

, secied standards will be made in 29 CFR

1626.55 and in smulal sectxons of Parts
1915-1918.

The accompanying document is a pro-
posed standard issued pursuant to sec-
tions 6(h) and 8(c) of the Act. The
ngency requests the submission of writ-
ien comments, data, and arguments from
interested persons on a variety of issues
addressed or implicit in the proposal.
In addition to filing written_comments,
interested persons may also file written
objections to the proposal and request an
informal hesring on the pmposal and
attendant issues..

The proposed new stand.nd redices
the current permissikle empioyee expo-
sure for an 8-hour time-weighted aver-
age concentration, based on a 40-hour
work week, to 1.0 microgram of bervilium
per cubic meter of air (1.0 pg/m?), sets
a 5 microgram per cubic meter of air
5 wg/m’) ceiling limit for cxposures to
airborne concentrations of beryllium,
eliminates the peak concentration level
and proposes a dermal exposure limit.

The proposal also provides for regu-
lated areas, employee exposure measure-
ments, methods of compliance, personal

-protective eguipment and clething,

training, signs and labels, medical sur-
veillance, and recordkecping, :

The issues raised in the proposal in-
ciude, among others, the following:

1. The selection of the time-weighted
average and ceiling limits, and the tech-
nological feasibility of compliance with
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the permissible exposure limit of 1.0
ug Tt

2. OSHA's regulatory decision, based
largely on animal data, to treat beryl-
lium as a substance that poses a car-
cinogenic risk to man.

3. Whether human evidence sug"ests
that beryllium exposure causes cancer
inman,

4. The provisions for, among “other
things, regulated areas, employee expe-
sure measurements, compliance proce-
dures, medical surveillance, proteciive
eguipment and clothing, hygiene facil-
ities. and recerdkeeping.

5. The appropriateness of the record- |

keeping and similar requirements as ap-
plied to small empleyers and those with
transient workforces.

€. The determination as to \\hat em-
ployment. protection can or should be
afforded workers who are removed from
thelr present jobs as a result of the
medical surveillance program.

7. The environmental and -inflation-
ary impacts of the proposal.

8. The determination of the appro-
priate sampling method to be used for
determining compliance. .

I. BACKGROUND -

A. General. Beryllium. an extr emels
light metal, is widely distributed geo-
graphically."  Because of its many
unigue properties, such as high strength-
to-weight ratio, resistance to corrosion,
and extreme hardness coupled with duc-
tility. it has eome to be used extensively
in industry, especinlly as an alloy. Be-

ryilium and its compounds are suited for

a wide variety cf usecs, including among
athers, the manufacture of ceramic
parts, househeld appliances electric cir-
cuitry, electrical measuring instruments,
thermal coatinus. switehi-gear and weld-
ing apparatus. It also is used in the aero-
space and nuclear industries in the
manufacture of inertial guidance sys-
tems, rocket motor parts and fuels, air-
craft brake systems, gyroscopes, heat
shizlds, and moderator reflectors. #
Ixposures to dusts and fumes contain-
inz beryvllium may occur in both large
scale processing plants and in small

. plants which perform operations such

as melting, casting, grinding, drilling and
machining.! However, exposures.are not
limited to industrizl operations con-
cerncd with the production and manu-
facture of beryllium preducts.

Poor indusirial housekeeping, main-
tenance, and clean up operations in
plants where Dberyviiium products are
manufactured or used may expose en-
plovees handling beryllium as well as
disperse it into other employee work
areas. Also maintenance of processing
equipment containing beryllium may be
a source of cmployee exposure, especially
if operations such as welding, burning,
or cutting © are involved.

The first major use of beryllium in the-
United States was in the production of

fiuorescent and neon lamp tubes. How-
ever, after the discovery of an epidemic

Note: Notes and references contained in
part VII of the introductory material.

of teryllium disease among workers in
this incdustry, use of beryllium phosphors
for these products was completely dis-
continued by the early 1950's.°
Domestic production of beryl, the prin-
cipal bervllium-containing ore of com-
mercial importance, was approximately .
500 tons in 1950. Domestic production
sas remained relatively constant as con-
trasted with domesti: consumption
which, in 1869, reached 8,500 tons and is
expected to reach 20,000 tons by the year
2200, A survey conducted by the United
s Public Health Service in 1970 es-
timazted thai 30,000 persons in the work
force could have potentml exposure to
dust or fumes containing bervllium.?
B. Hisiory of Regulation. Although the
incidence of occunational disease asso-
ciated with beryllium use has been rec-

ognized since the early 1940's, evidence-

recarding the cause and effect relation-
ships between beryllium and disease de-
veloped slowly. One reasqn for the lack
of data on the subject was the unavail-
ability of sensitive analytical methods

- for measuring trace amounts of beryl-
_ lium. However, as it was known that the

incidence of beryllium related disease
was increasing, a meeting was ‘held in
Saranac Lake, New York in 1947 to re-
view the entire beryllium problem.™

The information gained from this 6th
Saranac Svmposium, coupled with re-
search and recommendations of Eisen-
bud and his co-workers,” ' published in
1948 and 1979, provided the basis for the
United States Atomic Energy Commis-
sion Contrel Requirements, established
in 1249, Based on his.own investigations,
Fisenbud recommended a maximum per-
micsible peak exposure limit of 25 #g/m®
for control of ucute beryllium disease.”

Attempts by Eisenbud to establish a
1evel for control of chronie exposure to
beryllium for the AEC proved more difii-
cult. Fisenbud * commented in 1961 that
“There was not then, nor is there today,
any substantial body of environmental
information that could be correlated
withh clinical reports of occupational
peryiliosis, and such data as do exist are
puzziing.” Lacking empirical data for
establishment of a limit for chronic ex-
posure, Eisenbud and Machle arrived at
a fizure of 2.0 ug/m’ based on informa-
ticn on animals and man gained from
thie Saranac Svmpesium, and by analogy
with industrial air limits for such tox:c
heavy metals as mercury, cadmium and
thallium.”

I 1949; on the recommendation of an
ad hoc commitiee, the AEC adopted

Eisenbud’s limits for exposutre to beryl-

lium in the workplace and added require-
ments for air levels in neighborhoods in
the vicinity of plants handiing beryllium
compounds. In summary, the AEC levels
permitted a dzily average concentration
of 2.0 ug/m® with the provision that no
p‘exson be exposed to beryllium in excess
of 25 pg/m". These exposure limits were
adopted by all AEC installations
handling beryllium, and were binding on
all AEC contractors involved in the
handling of beryllium.

In 1959, the American Conference of _
Govemmental Industrial Hyg:enxsts also

i
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adopted an eight-hour time-weighted
average limit of 2.0 pg/m** This level
has not been changed since then.”

In 1956, The American Industrial Hy-
giene Association published a Hygienic
Guide in which it also recommended the
AEC exposure levels.* In 1969, however,
the World Healthh Organization, in a
joint statement with the International
Labor Organization,” recommended a
permissible level for beryllium and its
compounds as 1.0 {0 2.0 ug/m®.

The present Occupational Safety and

. Health Administration (OSHA) stand-
ard for beryllium, found in 29 CFR
1910.1000, Table Z-2, was adopted from
the American National Standards In-
stitute's (ANSI) 237.29-1970 standard,
“Acceptable Concentrations of Berylli~
um and Berylliun Compounds.” The
present OSHA standard prescribes an 8-
hour time-weighted average of 2.0 uz/m?
with a ceiling concentration of 5.0 ug/
m?® In addition, the present standard
allows a peak concentration above the
acceplable ceiling concentration for an
8 hour shift of 25 ug/m®, for a maximum
duration of 30 minutes,

II. OCCUPATIONAL HEALTH IMPLICATIONS
OF BERYLLIUM

Toxic effects of beryllium and its com-
pounds on humans occur in both acute
and chronic forms. Tepper, Hardy and
Chamberlin* characterized acute beryl-
lium diseases as “those beryllium-
induced disease patterns of less than one
year’s natural duration.” The sanie au-
thors described chronic beryllium disease
as a patlern of more than 1 year’s du-
ration. In addition, it has been suggested
that beryllium may be involved in the
production of cancer.

A. Acute effects. Acute effects on the
skin and eye area include contact derma-
titis, beryllium ulcers and various ocular
cffects. Abscesses and ulcerations cccur
as a result of crystal implantation of
soluble or insoluble beryllium materials
in cutaneous areas previously injured
as a result of culs or abrasions. Ocular
effects may occur either as a result of
8 “splash burn” which causes inflamma-
tion of the conjunctiva, or in association
with contact dermatitis® Beryllium
splashes may also result in corneal
burns!

_Beryllium-induced acute respiratory
effects range from & mild inflammation
of the nasal mucous membranes and
nharynx, to tracheobronchial involve-
ment and severe chemical pneumonitis.
"Recovery is generally rapid, ranging from
1 to 6 weeks for mild cases. However, re-
covery Irom acufe pneumonitis may be
prolonged and severe cases may become
fatal? .

B. Chronic Beryllium Disease (Beryl-
liosis), The clinical nature of chronic
beryllium disease differs from the acute
- in that the former is often separated by
a period of years from the time of beryl-
Jlium exposure. A number of case his-
tories have revealed a delay ranging from
5-10 years beitween the last beryliium
exposure and the appearance of detect-
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able evidence of disease, and in some
cases a delay of 20 years or more.*® Fur-
ther, chronic illness is characterized as
being a systemic disease, prolonged in
duration and commonly progressive in
severity despite cessation of exposure.”

Chronic beryllium disease results from
inhalation of beryllium particulates. Its
most familiar symptom.is pneumonitis,
with its accompanying ccugh, chest
pain and general weakness.! Pulmonary
dysfunction and systemic effects, such as
heart enlargement, leading to cardiac
failure; enlargements of the liver and
spleen; cyanosis; and the appearance
of kidney stones also characierize the
chronic illness.®

The Beryllium Case Registry was in-
stituted in 1952 at the Massachusetts
General Hospital to provide a central
source of information for cases of diag-
nosed acute and chronic bervilium dis-
ease. By 1974, 853 cases of the disease
were on record at the Registry.™

Annually reported Registry cases de-
creased considerably following discon-
tinuance of the use of beryllium phos-
phors by the fluorescent lamp indus-
try.” ** Prior to 1949, exposure levels had
been extremely high in all facets of in-
dustry. For example, & 1946 survey of a

" beryllium plant by Laskin, Turner and

Stockinger® indicated berylium dust
concentrations of 110 to 533 ug/m* dur-
ing the beryllium furmace coke removal
operation. Also, Zielinski ® reported levels
of 11,330 to 43,300 «g/m®-in a beryllium
alloy plant.

Afler 1949, "however, environmental
exposure levels were markedly re-
duced.’™ * ¥ Breslin and Harris *° stated
in a 1958 report that beryllium air con-
centrations in one Ohio extraction plant
operated by the AEC were recorded at
2.0 ug/m® or less during most of a seven
vear period. Surveys by Breslin and
Harris™ and by Mitchell and Hyatt™
reported concentrations of 0.1 ug/m?® or
less for sites such. as beryllium fabrica-
tion and machine shops.

Despite these great reductions in
beryllium exposure levels, an average
of 10-12 new cases of beryllium disease
have consistently been added to the
Registry each year since 19627 % It has

-been suggested that new cases continue

to emerge for two reasons. First, because
of the long latency period between beryl-
lium exposure and the development of
clironic beryllium disease, new cases
continue to be reported involving work-
ers exposed before the 1949 limits were
adopted, However, this does not account
for all the new cases added. A recent re~
port on the Registry Hasan and Kaze-
mi® of cases of chronic beryllium dis-
ease reported since 1966 produced 76
such new case histories. While approxi-
mately 40 of these cases involved work-
ers with exposures before 1948, it ap-
pears that at least 36 were first exposed
to beryllium subsequent to 1949. The Di-
rector of the Registry has also indicated
that the incidence of confirmed beryl-
lium disease is continuing even though
the Registry’s file may not include all
cases of the disease resulting from beryl-
lium exposure,
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Second, because beryllium has come
to be used in many diverse types of prod-
ucts and processes, it is suggested that
beryllium disease continues to occur
among the employee population as a
result of ‘exposures exceeding the per-
missible limits dué to inadequate engi-
neering and work practice controls, en-
gineering control failures, improper use
of respirators and, in some cases, lack of
awareness of the degree of hazard in-
volved in employee exposure.” ®

Hasan and Kazemi ® (1974) found that
of the 36 patients exposed to beryliium
after 1949, 29 or 81 percent have a his--
tory of handling, grinding or machining
beryllium metal and alloys in the air-
craft industry, clectronics and the man-
ufacture of nuclear reactors. NIOSH, in
referring to some of these new cases,
stated: “Of interest is that recent cases
are occurring not only in smelting and
extraction operations, but also in alloy

- and ceramics operations where contami-

nant control reportedly has been quite
successful.”

C. Carcinogenic Effects.—-(1) General
Considerations: In the case of beryllium,
we are dealing with a substance that
poses a range of health risks to the work-
ing population. These include the threat.
of cancer, as well as acute and chronic
toxicological effects. In considering the
controversial issue of carcinogenicity,
OSHA is relying upon leading scientific
principles gnd opinions believed to retlect
the research conclusions of-international
cancer experts. In such an inquiry, we
recognize that we are operating on the
frontiers of knowledge. We rely however,
unon what we believe to be the best avail-
able evidence and interpretations and are
prepared to modify our views if new evi-
dence or future scientific advances show
we are in error.

(a) The Latency of Carcinogenic Ef-
fects. In man, the latency period for
chemical carcinogens may well be as long
as 20, 30 or more years. Analogous pe-
riods exist for test animals., This means
that the disease may undergo.a long de-
velopment before a tumor is actually de-
tected. At that point, it has reached a
stage where removal of the worker from
the workplace may be of no avail and
where treatment may be extremely giffi-
cult, if not futile. Prudent policy would
therefore seem to indicate that every
reasonable measure should be taken to
eliminate human exposure to chemical
compounds as soon as their carcinogenic
nature is identified.

(b)Y The Variabdility in Individuual Sus-
ceptibility in Relation to the Concent of
a Threshold. Cancer development may be
influenced by such factors as the differ-
ing susceptibility of various body organs.
Further, in animal studies it has been
found that individual variability in re-
sponse to carcinogens is great, depending
upon such factors as age, sex hormonal
status, diet, and genetic factors. Thus, it
may be concluded that certain groups in
the working population, such as those
already biclogically compromised, may be
more susceptible than other groups.

17, 1975
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(c) A “Threshold” Limit. Because of
the variability of individual response to
carcinogens and other factors, the con-
cept of a “no effect” or “threshold level”
may have little real significance on the
basis of existing knowledge. While such
a level, below which exposure to o car-
cinogen does nct cause cancer, may con-
ceivably exist for any one individual,
other individuals in the working popula-
tion may have cancer induced by doses
so low as to be cflectively zero. This is
not to say that researchers wiil never
find a threshold level for a carcinogenic
substance, but it dees mean that the
threshold concept for carcinogens is at
present more a matter of responsible
regulatory policy than matter ci a pre-
cise, scientific detzrmination.

(@) Ideatification of Carcinogons. A
carcinegenic agent may hbe identified
either by experiments with laboratovy

~animals exposed to an agent or by prop-

erly conducted epidemiological studies.
‘While epidemiological studies are valu-
able in general, the overwhelming legical
and ethical considerations of not using
humans as test subjects to determine the
carcinogenic potential of a compound
has led to reliance upon animal testing
in the laboratory. Moreover, often severe
reliability problems exist which further
reduces the value of such epidemiological
studies.

(1) Acceptability of Animal Testing.
The use of animal test data to aid in the
formulation of public policy has long
been supported by community and offi-
cial agencies such as NIOSH, the United
States Environmental Protection Agency,

the National Cancer Institute, the World -

Health Organizaticn, and the National
Academy of Sciences.

Animal testing is particularly appro-
priate with respect to cancer because the
relatively short life span of test animals
allows for testing for the entire iztency
period for tumor development and be-
cause of our relatively well-defined un-
derstanding of the pathological develop-
ment of tumors in mice, rats, and certain
other mammalian species. Morsover, this
reliance on animal testing is supported
by the fact that, at least at this time, all
chemical. substances or mixtures that
have been proved carcinogenic by direct
observation in man have also been shown
to be carcinogenic in test animals, with
the possible exception of arsenic. Thus,
labomtoly animals provide a reliable and
accapnted means of evaluating the poten-
tial carcinogenicity of chemical agents
in man, )

(i) Animel or QOrgan-Specificity. 1t
has been suggested that some carcino-
gens are animal or organ specific. How~
ever, in a recent survey by Dr. Tomatis
of 58 chemicals known to produce liver
tumors in mice, 40 also induced tumors
in a variety of other organs in the same
species. Further, Dr. Tomatis found that
chemically induced fumors in one species
need not appear in the same organ in
other species. Thus, a carcinogen which
induces liver tumors in mice might, for
example, produce mammary cancers in
rats and lung tumors in men. However,
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where the available human epidemiolog-
ical data indicate induction of cancer
in a specific organ, and where the animal
data clearly demonsirates the develop-
ment of cancer in the same organ from
the same substance, the extrapolation
from the animal tests to man is even
more compelling and justifiable.

(e) Conclusion. These theoretical con-
cepts have a bearing on the guestions of
how beryllium exposure should be treat-
ed as to man and whether there is or
is not a threshold level of carcinogenic
effect.

In previous rulemeaking nroceedings,
O3HA has considerad these issues and
determined that in the absence of evi-
dence to estabiishh 2 safe level on the
basis of present knowledge, employen ex-
“posure must be reduced as low as feasi-
ble (See the preambiszss to the carcinogen
standards, 29 CFR 1910.1003-1016 (39
FR 3753) and the vinyl chiloride stand-
ard, 29 CFR 1910.1017 (39 FR 35892)).
See also the preamble to the proposed
coke oven standard (40 FR 32268) .

CSHA believes that in setting prudent
public policy as to how to deal with sub-
stances that give positive results for can-
cer in test animals, recognition must be
given to the fact that an animal carcino-
gen, as 2 matter of science or research,
may be different from s positive proven
carcinozen to man. Nevertheless, we do
not know that they are different, and no
data are available that would so prove.

Therefore; OSHA believes that, as to
any substance, a valid carcinogenic re-
action in test animals must be considered
sufficient, without other -circumstances
unique to that substance, to describe the
test compouand as a carcinogen to the
test species and thus a potential carcino-
genic hazard to man.

We welcome all views and comments on
these subjects as well as the other issues
raised by the proposal.

(2) Evidence of BerJleum Carcmo-
genicity— () Animal Studies. In the
course of OSHA's investigations,
found that beryllium compounds have
been reported to readily produce malig-
nant tumors in laboratory animals. For
example, beryllium sulfate and beryl ore
were found to produce lung tumors in
rats following inhalation. Beryllium ox-
ide and beryilium sulfate produce lung
cancer in monkeys following intra-
bronchial implantation or inhalation.
Zine beryllium silicate, berylliinm metal,

and beryilium phesphate produce hone
Lumom in rabbits following intravenous
adniinistration. The following is a sum-
mary of several relevant studies of
beryliitm carcinogenesis in animals,

(a) Pulmonary Cancer in Ezxperi-
mental Animals by Inhalation. Schepers
ct al. (1957) “ reported the induction
of malignant pulimonary neoplasms in
rats exposed to an aerosol of beryllium
sulfate at an average dose level of 35
wg/m’ for periods of up to six months,
and thereafter observed without treat-
ment for periods of up to 18 months.

- Reeves et al. (1967) * exposed 75 male
and 75 female rats continuously to the
inhalation of beryllium sulfate aerosol at
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a mean concentration of 34 npg/m® for
periods of up to 56 weeks. S“mple ani-
mals were killed at 4-week intervals
during the 56-week exposure period, and
also after the end of treatment until the
82nd week of age. From the 40th week
onwards, Reeves reported that alveolar
adenocarcinomas began to be found and
tumors of this type were seen in all of
43 rats killed after the 56th weck of ex-
posure. No lung tumors were reported
-to have developed in 150 unexposed con-
trol rats,

Wagner et al. (1569)  exposed rats,
monkeys and hamste;s for & hours per
day, 5 days per weck to an aimosphere
containing 15 mv’m of bertrandite or
seryl cre dust. The atmospherie concen-
trotions in terms of beryllium (Ee) were
210 rg/nyY and 620 pg/m’, vespectively.
Aftcr 17 menths, 18 out of the 19 rats
xposzd to beryl ore at levels of 620
ug Be/m*® had developed pulmonary

tumors of various types. Lung changes,

including granulomatous lesions, but no
tumors, were seen in rats exposed to
bertrandite dust. Monkeys and ham-
sters did not exhibit pre-neoplastic or
neoplastic lesions as a result of exposure
to cither ore.

Schepers (1864) ™ found a 3-mm diame-
ter neoplasm in a female monkey of the

Macacus mulatia species that died 82.

days afier the last of 10 daily exposures
(6 hours per day) to an aerosol of beryl-
lium phosphate (BeHPO.,) at a concen-
tration of 10,556 pg per cubic meter. The
monkey was one of 20 females of the same
species exposed variously to beryliium
sulfate, beryllium fluoride or beryllium
phosphate. Most of the monkeys died or
were killed early in the experiment.
Chemical pneumonitis was a common
cause of death. The author could not rule
out the possibility that the tumor was
spontaneous in origin.

In 1966, Stokinger et al. reperted upon
beryllium induced pulmonary cancer in
rats as found by Vorwald in various stud-
ies. Stokinger stated that:

Primary pulmonary cancer appeared as early
as & months after completion of the intra-
tracheal injection and after 9 months of
inhalation, 7 hours daily, § days a week. The
incidence of the cancer was almost 10075 in a
large number of rats that had survived 18
months of daily exposure to beryllium sul-
fate aerosol, at a concentration averaging
either 42 or 21 xg/m of chamber air. Even
at the very low concentration of 2.8 ,g/m,
which incidentzelly approaches the maxinmum
allowable concentration of beryliium  for
juman subjects, a substantial number (13
of 21) of rats deveioped pulmonary cancer,
Pulnionary cahcer had never been discovercd
in thousands of rats of many difierent strains
‘that for purposes of control had lived in
_clean air.

In 1968, Vorwald et al.™ gave each of
the 20 young Rhesus monkeys a single
intrabronchial and/or bronchomural im-
plantation of pure beryllium oxide (5%
suspension in physiological saline). They
exposed an additional 10 monkeys inter-
mittently, over a prolonged period, to an
atmospheric concentration of beryilium
sulfate aerosol of 35 ug/m° During the
first 8 years of the study, three of the
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such other information as may be appro-
vriate. In addition to the attalnment of the
highost degree of health and safety protec-
tlou for the employee, other considerations
shell be the latest avallable sclentific data
i the field, the feasibility of the standards,
and experience gained under this and other
Liealch and safety laws. [Section 6{b)(5)].

Sections 2(b) (5) and (6), 20, 21, 22,
and 24 of the Act reflect Congress’ rec-
cgnition that conclusive medical or sci-
entific evidence including causative
factors, epidemiological studies or dose-
response data may not exist for many
toxic materials or harmful physical
agents. Nevertheless, standards cannot
be postponed because definitive medical
or scientific evidence is not currently
availeble, Indeed, while final standsrds
are based on the best available evidence,
the legislative history makes it clear that
“it is not intended that the Secretary
be paralyzed by debate surrounding di-

-verse medical opinion.” [House Commit-

tee on Education and Labor, Report No.
91-1291, 91st Cong., 2d Session, p. 18
(1970).1 This Congressional judgment
is supported by the courts which have
reviewed siandards promulgated under
the Act. In sustaining the standard for
occupational exposure to vinyl chloride
(29 CFR 1910.1017), the U.S. Court of
Appeals for the Second Circuit stated
that “It remains the duty of the Secre-
tary to act to protect the working man,
and to act even in circumstances where
existing methodology or research is de-
ficient.” [“Soclety of Plastics Ihdustry,
Inc. v. Occupational Safety and Health
Administration,” 509 F, 2d 1301, 1308
(2d Cir, 1973), cert denied ____U.S. ...
85 S.Ct. 1998, 44 L. Ed.2d 482 (1975).]

A similar rationale was applied by -

the U.S. Court of Appeals for the Dis-
trict of Columbia in . reviewing the
standard for occupational exposure to
asbestos (29 CFR 1910.1001). The Court
stated that

some of the questions involved 'in the pto-
mulgation of these standards are on the
Irontiers of sclentific knowledge, and con-
sequently as to them insufficlent data is
presently available to make a fully informed
factual determination. Declsion making
must in that circumstance depend to a

© greater extent upon policy judgments and

less upon purely factual analysis.

[“Industrial Union Department, AFL-—
CIO v Hodgson,” 499 F. 2d 467, 474 (D.C.
Cir. 1974 .3

In setting standards, the Secretary is
expressly required to consider the feasi-
bility of the proposed standards. Senate
Comm. on Labor and Public Welfare,
S.Rep. No. 91-1282, 91st Cong., 2d Scss.
58 (19%0). Nevertheless, considerations
of technological feasibility are not lim-
ited to devices already developed and
in use. Standards may require improve-
ments in existing technologies or require
the development of new technology.
{“Society of Plastics Industry, Inc. v
Occupational Safety and Health Admin-
istration,” 509 F. 2d at 1309.]

Where appropriate, the standards are
required to include provisions for labels
or other forms of warning to apprise em-

el . /"
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ployees of hazards, suitable protective
equipment, control procedures, monitor-
ing and measuring of employee exposure,
employes access to the results of moni-
toring, and appropriate medical exami-
nations; moreover where a standard pre-
scribes medical examinations or other
tests, they must be made available at no
cost to the employee [(Section 6(b)
(7)) 1. Standards may also prescribe rec-
ordkeeping requirements. where neces-
sary or appropriate for enforcement of
the Act or for developing information
regarding occupational accidents and
illnesses (Section 8(c)).

V. THE PROPOSAL

In the development of this proposal,
thre Occupational Safety and Health Ad-
ministration (OSXA) has considered
recommendations contained in the doc-
ument “Criteria for a Recommended
Standard . . . Occupational Exposure to
Bervllium"” which was developed for the
Secretary of Labor by the National Insti-
tute for Occupational Safety and Health
(NIOSH), Department of Health, Edu-
cation, and Welfare. Further, OSHA has
reviewed and considered the Atomic En-
ergy Commission Control Requirements
for beryllium exposure“®* ¥ * g5 well
as numerous reference works and jour-
nal articles. '

The following discussion analyzes the
significant issues of the proposed stand-
ard for occupational exposure to beryl-
lium and its compounds:

A, Scope and Application. The pro-
posed standard would apply to all work-
places in all industries, including con-
struction and maritime as well as “gen-
eral industry, where beryllium or any of
its compounds or alloys, is produced, re-
leased, packaged, repackaged, stored,
handled, used or transported, and over
which OSHA has jurisdiction,

B. Ezxposure Limits. The proposed
standard includes reguirements address-
ing the hazards associated with inhala-
tion of beryllium and dermal and eyve
contact with beryliium,

(1Y Permissible Exposure Limits. In
setting a permissible exposure limit for
beryllium, OSHA recognizes that many
of the matters considered in this pro-
posal are controversial and that, at best,
gaps exist in the available scientific evi~
dence. OSHA believes that in this case
we are dealing with a substance that
causes chronic disease and perhaps
cancer. ‘

As to chronic beryllium disease, we are
dealing with a latency period in man
which by its very nature makes more dif-
ficult the setting of a safe standard in-
sofar as beryllium is concerned. What we
do know is that 10-12 new cases of diag-
nosed chironie berylllum disease are
added to the Beryllium Registry each
yvear. Whether these cases result from
exposures higher than the present 2 ug/
m* standard is unknown, Nor do we know
what margin of safety, if any, might ex-
ist as to the present standard and its re-
lationship to the working populace.

However, this decision in the proposal

as to an appropriate level is not made
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without sound support. Here we are deal-
ing with a substance that is carcinogenic
in test animals at levels comparable to
exposure levels suggestive of cancer in
man. Based on the best available evi-
dence, we do not know whether “safe”
levels or “no effect” levels exist for a
carcinogen and, if so, what they may be.
Therefore, attempts to control levels are
compromises between the best medical
and scientific evidence on the one hand
and practical considerations of techno-
logical and economic feasibility on the
other.

It is not possible at this time to state
nrecizely hiow low berylliun exposures
can b2 maintained in all cases through
engineering controls, bug it is clear tlint
many employers have successfully
achicved control to levels well below the
present standard for many years. Based
on data from AEC in the period 1950-
1961, when concerted efforts were made
to reduce concentrations, NIOSH found
that the established level of 2 ug/m?®
could be met, and that, though uniform
.control was not attained throughout a
plant, -the survey data showed that af
one time or another nearly every job
category was within permissible limits.*
In one Ohio extraction plant exposure .
levels were recorded at or below 2 ug/m® -
over a seven year period. Williams, in .
1961, presented . results of surveys of
beryllium exposures in 15 plants of vari-
ous types which indicate that exposures
were effectively controlled to well helow
the current standard in the preponder-
ance of cases,

In view of the information presently
available to OSHA, including the above,
it appears reasonable to consider a re-
duction in the permissible exposure limit
to 1 pg/m’. We hope that comments
submitted concerning this proposal will
assist OSHA in its final determination of
this issue.

(2) Dermal and eye exposure limil.
Numerous studies of both human and
animal responses to beryllium and its
compounds have shown the substance,
upon contact, to be capable of producing
skin irritation, dermadtitis, and ulcera-
tions and inflammation of the conjunc-
tiva, and corneal burns. For this reason
the proposed standard would not allow -
employers to expose employees to skin
or eye contact with bulk forms of beryl-
lium (see definition of “bulk forms” in
the proposed standard). .

C. Action Level. The proposed standard
does not prescribe an action level, below
the TWA, at which certain measures
such as monitoring and medical surveil-
lance must generally be initiated and
below which no monitoring or medical
surveiliance need be conducted. The con-
cept of an-action level provides, statis-
tically, a means by which the employer
may assure himself that his employees
will not be exposed to a substance over
the permissible exposure level. Where,
however, a permissible exposure level is
not a “safe” level but rather a level pred- -
icated upon feasibility, every justification
appears to exist to require certain pro-

'
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tective measures such as monitoring if

. there is any exposure to the substance.
This would ke true in the case ¢f a car-
cinogen, where a “threshold” or “no ef-
fect” level may not or does not exist.
Accordingly, the proposal requires that
monitoring be instituted at any level of
exposure.

D. Measurement of Exposure. The
employer would be required te monitor
the exposure of all employees exposed to
airborne concentrations or to bulk forms
beryllium. In conducting the monitoring

of employee exposure the employver’
should be certain that such monitoring -

reflects employee exposure conditions
over the entire work day.

In establishments having more than
one work operation involving the use of
beryilium, monitoring must be per-
formed for each operation and each type
of employee exposure.

Where measurement indicates levels
of exposure to be above the permissible
exposure limit, emplovers are required
to monitor monthly. Otherwise, monitor~
ing shall be done quarterly,

When any employee may be exposed
by skin contact to bulk forms of beryl-
lium, the employer must provide af-
fected emplovees with protective cloth-
ing impermeable to the bersllium-
containing material being handled.

E. Methods of Measurcment. The pro-
posal would require that exposure meas-
urentents refiect the actual exposure
conditions for each employvee. INo spec-
ification is made for the location of the
samples token. Thus, the employer may
choose to perform either personal,
breathing zone. or general air samples,
provided that the method chosen gives
an accurate indication of the employee’s
exposures. Further, any appropriate
combinaticn of long-term or short-term
samples would be acceptable. However,
the proposal requires that all exposure
measurements be calzsulated on an eight-
hour time-weighted average basis, with
the exception of the ceiling concentra-
tion measurements. The sampling meth-

od must collect both respirable and non-.

respirable particles for analysis. Sam-
plers which separate the collected ma-
terial into size fractions are useful in
indicating the relative particle size of
the beryllium, but are of no value in
assessing compliance with permissible
limits, as these limits are based on the
total sirborne concentration't

The proposal requires that the ge-
curacy of the sampling msthod have
a confidence level of 937:. The ter:
“accuracy” refers to the difference be-
tween the measured vaite and the true
concentration. It allows for both the
random variation of the method (its
precision) and the difference hetween
the average result from the method and
the true value (bias of the method). For
beryliium, the required accuracy for
concentration at or above 1.0 pg/m?® is
pius or minus 25% at a 95% confidence
“level. This means that out of a long
series of measurements, 95% must be
within 259% of the true valuec.
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F. Methods of Compliance. The pro-
posed standard would require the em-
ployer to immediately institute engineer-
ing controls to reduce emplovee ex-
posures to or below the permissible limits
cxcept in situations where such controls
are infeasible. Further, in situations
whera the engineering controls that can
e instituted immediately will not reduce
exposures to the time-weighted average
limit, they must nonetheless be used to
reduce exposures to the lowest practi-
cable level, and be supplemented by the
use of work practice contrels. Where
path envincering controls and work
practice controls are insufficient to re-
duce exposure to the permissible limits,
they must nonctheless be used to reduce

xposures to the lowest practicable level.
Where both engineering controls and
work practice contrels are insufiicient to
reduce expesure to the permissible limits,
the use of personal protective devices,
such as respirators, would be required.
In addition, a program must be estab-
‘lished and implemented to reduce ex-
posures {0 within the permissible ex-
posure limits or to the greatest extent
feasible, solely by means of engineering
controls. Written plans for this program
must be developed and be furnished upon
request for examination and copyving to
representatives of the Secretary and the
Director. These plans must be reviewed
and updated periodically to reflect the
current stotus of exposure control.

Engineering controls are the preferred
means of compliance because they reduce
exposure hagzards in the work place en-
vircnment by removing the airborne con-
taminants. Engineering controls may in-
ciude the installation of local exhaust
ventilation or the modification of a proc-
ess 0 as to reduce emission of the con-
taminant into the work place. When
mechanical ventilation is used for engi-
neering control, checks of air system ef-
ficieney, such as capture velocity, duct
velocity or static pressure must he made
at least every 3 months. These checks are
necessary to assure that the primary
control system (mechanical ventilation)
is functioning effectively at all times.

When engineering controls prove to be
infeasible or inadequate. wark practice
controls become the preferred means of
compliance. Work practice controls in-
clude such items as the use of vacuum
cleaniers or water-spray cleaning meth-
ods, instenad of compressed oir, Howeaver,
work practiice centrols ave effective only
when strong supervisory control is main-
tained. R

Respirators are the least satisfactory
nicans of control hocause of certain dif-
ficultizs inherent in their use. Respira-
tors are capable of providing good pro-
tection only if they are properly salected
for the concentrations of airborne con-
taminants present, properly fitted to the
employee, worn by the employee, and
replaced when they have ceased to pro-
vide protection. While it is theoretically
possible for all of these conditions to be
met, it is more often the case that they
are nct, and as consequence, the pro-
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tection of emnpiovees by respirators is
not always effective.

G. Reautated Area. The proposal re-
cuires that reculated areas be estab-
lished, that access be limited to author-
ized persons. and that a roster of per-
sons authorized to enter be made weekly

-and maintained for at least 40 years or

for the duraticn of the employment plus

.20 years, whichever is lcnger., One pur-

pose of establishing regulated areas is to

-limit the exnosure to as few employvees

as pessible. The burden on the employer
is considered to be minimal since the pro-
visions reguire the employer inerely to
identify and control such areas.

H. Housekeeping and Waste Dispos-
¢l. Removal and prevention of accumu-
lations of beryllium dust deposits on all
surfaces in the workplace are important
aspects in the control of air contami-
nants. To easure that beryllium dusts
and particles are not.reintroduced into
the workplace air, the proposal prohibits
dry sweeping or the use of compressed air
for cleaning of floors and other sur-
faces where beryvllium dust is found.

Vacuuming and water-spray methods
for dust removal are both safe and ade-
guate provided the practices outlined in

- the proposal also calls for periodic clean-

ing of dust coilection systems, i.e. ducts,
filters. etc., to reduce dust accumulations
which may create a fire hazard.

Tor disposal of bervllium wastes,
ceraps, equipment or debris, the proposal
would require that such materials be col-
lected and disposed of in sealed bags or
other closed containers which will pre-
vent dispersion of the beryllium outszide
of the bag or container.

I. Mcdical Surveiilance. As dizcussed
in Section II of this Notice, the toxic
effects of overexposure to beryllium take
many forms including perhaps cancer.
Further, since the symptoms of chronic
bervllium disease are often similar to
those of other respiratory diseases, the
real cause of the symptoms has often
been incorrectly diagnosed as tuberculo-
sis, sarcoidosis, etc. To diagnose a case
of caneer or chronic beryllium disease re-
quires supporiive evidence of x-ray find-
ings, immunclogical tests, pulmonary
function tests, and the establishment of
beryllium exposure by finding beryllium
in urine or tissue or by strong epidemia-
Iogical evidence of exposure. To differen-
tinte beryllivm disease from other respi-
retory ailments. the rhysician must eval-
uate the entire clinical picture.®

Ter Lervliium workers, evidenre of
keryllium in the urine or tissues would
not sutomatically indicate that they are
suffering from beryllium disease, unless
other evidence such as x-rays or pul-
monary {unction tests indicate that such
findings are probably an indication of
the disease. For this reason, employees
who work with beryllium should undergo
medical screening so that indications of
overexposure are detected as early as
possible. OSHA has proposed medical
surveillance requirements for employers
having employees exposed to airborne
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concentrations of bervllium above the
TWA or ceiling limit. The purpose of the
requirements is to ensure, to the extent
possible, that early symptoms of cancer
or beryllium disease are properly di-
agnosed and appropriate measures taken.

The proposed standard requires that a
comprehensive medical and work history
be taken at the time of initial assignment
or upen institution of medical surveil-
lance for any emiployee assigned to a reg-
ulated area. A medical examination in-
cluding at least a 14 X 17 posterior-an-
terior chest x-ray; pulmonary function
tests. including foreed vital capacity: 2
baseline weight determination and a skin
examination, must also be made avzail-
able to empioyecs.

In a June 5, 1974, letter to OSIEA. Dr.
Homayoun Kazemi,*! Chief, Pulmonary
Unit, Massachusetts General Hospital,
recommended that tests of arterial blood
gas or carbon monoxide diffusing capac-
ity of the lung be made at least every
three to five years for individuals work-
ing with beryllium. Dr. Kazemi stated
that early interstitial lung disease may
not appear as an abnormality .on the
chest x-ray or by measurements of forced
vital capacity until the disease is in an
advanced stage. Other experts agree that
measurements of arterial blood gas or
carbon monoxide diffusing capacity are
more sensitive detectors of lung disease,
but feel that it is technically infeasible
for employers to have this test adminis-
tered on a large scale. For this reason,
OSHA has not included this test as part
of the proposed medical surveillance re-
quirements. However, the test is sug-
gested in the Appendix C medical guide-
lines when tects of forced vital capacity
are abnermal or the phvsician feels such
an examination would be necessary.

Although the propo:al specifies the
types of medical tests and examinations
to be given affected empldyees. the em-
ployer may allow the examining physi-
cian to use other tyvpes of medical exam-
inations. provided they can give at least
equal assurance of detecting the medical
conditions pertinent to protecting em-
ployees from the health hazards asso-
ciated with beryllium exposure. The
employer may accept such alternative
medical examinations if the employver
obtains a statement from the physician
setting forth the alternative medical ex-
aminations and the rationale for their
substituticn.

The employer must provide the exam-
ining physician with a copy of the stand-
ard for beryvllium, including appendices;
a description of the employee's duties; a
description of any personal protective
equipment used by the employee; the re-
sults of the employee’s exposure meas-
urement; and an estimate of the levels
to which the employee will be exposed.
The employer must also provide any
available employee medical history in-
formation requested by the physician.

Following the medical examination,
the employer must obitain g written opin-
ion fromn the examining phyvsician stating
whether the employee has any medical
condition that would place him at in-
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creased risk to his health, or that would
be aggravated by exposure to bervlium.
The physician’s opinion must state any
recommended limitations upon the em-
ployee's exposure or upon the employ-
ee’s use of protective equipment and res-
pirators. Also, the opinion must state
that the employee has been informed of
any medical conditions which reauire
further examination or treatment, al-
though the written opinion must not con«
tain specific findings or diagnoses un-
related to the employee’s exposure to
Beryllium. The empioyver must provide a
copy of the phrsician's written opinion
to eachi emplioree.

If, based on the physician’s opinion,
the empiorver determines that exposure
of an employee to berylliium would ma-
terially impair the emplovee's healih, it
is the responsibility of the employer to
remove the employee from exposure.

The employer must inform each em-
ployee who refuses required medical ex-
aminations of the possible health conse~
quences of such refuvsal and the em-
ployee must sign a statement indicating
an understanding of the risk involved
in the refusal to be examined. The intent
of this requirement is to encourage em-
ployees to take medical examinations. It
is felt that a clear understanding of the
necessity of medical examinations to
minimize potential health consequences
will encourage employees to accept the
medical surveillance program.

J. Emplonece Injormalion and Train-
ing. Information and training are es-
sential for the protection of employees
because an employvee can do much to pro-~
tect himself if he is informed of the
nature of the hazards in his work place.
To bhe effective, an employee education
system must apprise the employee of the
specific hazards assoziated with his work
environment, For this reason, the em-
ployer would be required to inform each
employee assigned to regulated areas of
the nature of beryllium-related health
problems, the necessity for exposure con-
trol and the medical and industrial hy-
giernie monitoring programs. Further the
empiloyee must ke instructed to report
promptly the development of symptoms
or conditions which could be attributed
to overexposwre to bervllium.

K. Recordlceping. The proposed
standard would require the emplever to
keen written recovds of the fcllowing:
measurements of emplovee exposure;
tests of mechauical ventilation system
efliciency (where such systems are used
for engineering control); annual train-
ing aud information sessions; authorized
personnel rosters; medical examinations
and pre-placement histories.

Since symptoms of chronic beryllium
disease often do not appear for many
years after the last exposure to beryl-
limun, records of exposure measurements
and medical examinations should be re-
talned for a period of years, even after
the employee ceases to work in the beryl-
lium  industry. For this reason, the
recordkeeping provisions of thie proposal
require the employer to retain these
records for at least 40 years, or for the
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duration of employment plus 20 years,
whichever is longer.

OSHA is aware that certain provisions
of this proposal, such as medical surveil-
lance and the extended retention period
for exposure measurement and medical
monitoring records may pose special
problems to some employers, especially
thosz who have smeall numbers of em-
plovees, operate with non-fixed places of
employnient, or use workforces which are
highly transient in nature. .

This awareness has been expressed by
the Department of Lobor in a statement
supmiited to the House Sub-Committee
on Lnvironmental Probleins Affecting
Small Business on 26 June 1875, as fol-
lows:

It has become increasingly evident that
the combined body of Federal regulations im-
poses a substantial, and, to some extent, un-
necessary burden upon employers, partic-
ularly those who run small businesses. While
most of these requirements serve a necessary
and useful purpose, a definite potential exists
for duplication, conflicting standards, and
inappropriate recordkeeping requirements.
In an effort to eliminate probiems where any
exist in the Department of Labor, I have
requested my agency heads to assess the
small business impact of the laws they ad-
minister and determine what can be done
to ease the burden on the small employer,
while still assuring compliance with the
law,

Although it is clear that OSHA's first
and primary responsibility is to assure
einployees safe and healthful places of
employment, the Act and its legislative
history recognize that economic and
technolegical feasibility are legitimate
factors to be considered in the setting of
occupational safety and health stand-
ards.

In addition, the Act explicitly takes
cegnizence of its impact upon affected
small business, specifically with respect
to any recordkeeping requirements which
are imposed.

Pursuant to section 8(d: of the Act,~
OSHA is exploring methods of reducing,
to the maximum extent possible, the ad-
ministrative and economic burdens of the*
proposal’s various recordkeeping require-
ments. ,

While the proposal does not address
itself to specific alternatives, OSHA in-
vites comments concerning options which
would both provide full protection to af-~
fected employees and at the same time’
minimize the administrative and eco-
nomic burden on affected employers—
especially those with small numbers of
employecs, non-fixed workplaces, or
highly transient workforces.

A record of the tests of mechanical
ventilation system efliciency is regquired
to be maintained so that the employer
can ensure that tests of the system are
being made at the required time inter-
vals. Further, the record is useful to the
employer since the evaluation of the
data obtained in any. individual test is
needed to compare the most recent test
with previous tests to detect any trends
that may be occurring.

L. Observation of Monitoring. Section
8(c) (3) of the Act requires that em-

3
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plovers provide employees or their repre-

sentatives with the coportunity to ob--

serve monitoring of employee exnosures
to toxic materials or harmful physical
agents. In accordance with this section,
the proposed stondard contains provi-
sions for such observation. To ensure that
the right to obhserve is meaningful, ob-
servers would be entitled to receive an
explanation of the measurement proce-
dure, to observe all steps related to the
measurement procedure, and to record
the results cbtained.

The cbserver, whether an employee or
designated representative, must be pro-
vided with and is required to use any
personal protective devices required to be
worn by employecs working in the area
that is being monitored, and must com-
ply with all other applicable safety pro-
cedures.

M. Appendixes. Three appendixes have
been included in this proposal: Appendix
A, “Substance Safety Data Sheet;” Ap-
pendix B, “Substance Technical Guide-
lines;” and Appendix C, “Medical Sur-
veillance Guidelines.” It should be noted
that the appendixes have heen included
for informational purposes onty. None of
the statements contained therein should
be construed as imposing a mandatory
requirement which is not otherwise im-
posed or as negating any requirenment
which is imposed by the standard.

The information contained in Appen-
dixes A and B is intended to aid the
employer in complving with requirenients
of the standard. This information is also
to he provided to employess as vart of the
annual training and education pro-
gram.

Appendix C gives the employer a means
of providing the examining physician
with an explanation eof the potential
health effects of beryllium exposure and
nrovides information needed Ly the phy-
sician to make an accurate resulls. Ap-
of the medical examination resulis. Ap-
penrdix C also lists other types of exam-
inations, not required by the standard,
which may help the phvsician in making
an accurate determination of whether an
employee should be exposed or should
continue to be exposed to beryllium.

VI. ENVIRONMENTAL IMPACT ASSESSMENT

The National Environmental Policy
Act of 1969 (NEPA) (42 U.S.C. 4321~
4347, requires, among cther things, that
Federal agenciss 28ss
major actiens, incluaing ral zine, {o
determine whether a sisnificont impact
on the quolily ¢f the human enviren-
ment may resuit. Furthermore, 29 C&
1999.3(d» reguires that where OSXA de-
termines that an environmental impact
statement should be prepared, the deter-
mination to do so must be published in
the Federal Register. Accordingly, it is
herchy noticed that OSHA intends to

" prepare an envirdnmental impact state-

ment on the preposed standard for oc-
cupational exposure to heryllium in ac-~
cordance with the requirements of 29

. CEFR Part 1999,

Once the draft environmental impact
statement has been prepared, a copy of
it will be made available by OSHA to

®
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any member of the public who requests

an opportunity to comment on it. Any
person or agency submitting comments
on it to OSHA must at the same time
ferward five copies of the comments to
the Council on Euvironmental Quality
(CEQ), 722 Jackson Place NW., Wash-
ington, D.C. A 45-day period will be al-
lowed for the submission of comments
after the publication of the notice of
availability of the draft environmental
impact statemaent. The draft statement
will be available, where practicable, at
least 15 days prior to a public hearing
on the preposed standoard. The environ-
mental impact of the proposal would be
an appropriate issue 2t such hearing.

It appears at present that the preced-
ing preamble to the proposed standard
for occupational exposure to bervliium
adequately assesses the impact of the
proposal on the worknlace environment.
It further appears that the propcsed
standard for occupational exposure to
beryllium will have no significant effects
on the quality of the human environ-
ment external to the workplace. The pro-
posal does not increase the amount of
heryllium permitted to be released into
the ambient air, nor does the proposal
c@ll for changes of industry practice in
disposal of beryllium wastes. For these
reasons, OSHA does not anticipate any
1{101':&53(1 impact on the community con-
tiguous to establishments in which beryl-
lium is used or preduced.

Interested persons may submit com-
ments that may be helpful in preparing
the draft environmental imnact state-
ment-on the rroposed standard. A per-
gon having revelant information or data
not readily avaiable in the open litera-
ture is invited to submit it to David R.
Bell, Ofice of Standards Development,
Qccupational Safety and Health Admin-
istration, U.S. Cepartment of Labor, 200
Constitution Avenue NW., Room N3669,
Washington, D.C. 20210, by Nevember 17,
1975. Comments submitted in regard to
the proposed standard need net be re-
spbmitted. All material received on en-
virenmental impact will be available for
public inspection and copying at the
above address.
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VIII. PuBLic PARTICIPATION

Intevested persons are invited to com-
ment on the proposed standard on or
before December 16, 1975, Written data,
views and arguments must be submitted
in quadruplicate to the Docket Officer,
OSHA Technical Data Center, Docket
No., H005, Room N3620, 200 Constitution
Avenue, NNW., U.S. Department of Labor,
Washington, D.C. 20210, Written sub-
missions must clearly identify the pro-
visions of the proposed standard ad-
dressed and the position taken with
respect to each such provision, The data,
views and arguments will be available
for public inspection and copying at the
above address and will be made a part
of the record.

In addition to the comments and ob-
Jections invited above, OSHA hercbhy
solicits coniments from interested per-
sons regarding the potential inflationary
impact of the vreposed standard. Com-

ments may be directed toward any or all

of the following subjects:

(1) Cost impact on consumers, busi-
nesses, markets or Federal, state, or
local government;

(2) Effect on productivity of wage-
earners, businesses or government;

(3) Effect on competitinn;

(4) Effect on supplies of important
materials, products, or scrvices;

(5) Effcct on employment; and
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(6) Effect an energy supply or
demand.

It is OSHA's intention to prepare an
inflationary impact statement and anal-
vsis, if appropriate, or a certification
that the proposal has no substantial in-
flationary impact, at least 30 days prior
to any puhlic hearings on the proposed
standard. The potential inflationary im-
pact of the proposed standard will be an
appropriate issue at the hearings.

This procedure has been concurred in
by the Council on Wage and Price Sta-
hility in accordance with the Office of
Management and Budget Circular A-
107 (January 28, 1975), issued pursuant
to Executive Order 118”1 (39 TR 41501,
November 27, 1574) .

Pursuant to 29 CFR 1911.i11 (b) and
(¢}, interested versons may, in addition
to filing written matter as provided
above, file objections to the proposal re-
questing an informal hearing with re-
spect therecto in accordance with the
following conditions:

(1) The objections must include the
name and address of. the objector;

(2) The objections must be post-
marked on or before December 16, 1975..

(3) The objections must specify with
partfcularity the provision of the pro-
posed rule to which objection is taken,
and must state the grounds therefor;

(4) Each objection must be separately
stated and numbered; and

(6) The objectlons must be accom-
panied by a summary of the evidence -
proposed to be adduced at the requested
hearing.

The - proposed- standard will be re-
viewed after consideration of the entire
record of this proceeding, including any
oral and written data, views or argu-
ments will be modified appropriately if
the submissions so warrant.

Accordingly, pursuant to sections 6(b)
and 8(c) of the Occupaticnal Safety and.
Health Act of 1970 (84 Stat. 1593, 1599;
29 U.S.C. 635, 657), and 29 CFR Part
1911, it is hereby proposed to amend Part
1910 of Title 29 of the Code of Federal
Regulations as set forth below. :

Signed in Washington, D.C. this 10th
day of October, 1975.

JorN T, DunroP,
Secretary of Labor,

1. Table Z-2 in § 1910.1000 is proposed
to be amended by deleting the follow-
ing:

§1910.1000 [Amended]
* - " L4 *
Beryliium and beryllium compounds . . .

ug/m* . .. Sug/md . ., 25ug/m*, ., 30

minutes (Z37.29-1970)

. T B S *

2. A new § 1910.1026 is proposed to be
added to Part 1910 of Title 29 of the Code
of Federal Regulatxons, reading as fol-
lows:

§ 1910.1026 Bcryllium.

(a) Scope and application, This sec~ .
tion applies to the transportation, pro-
duction, release, packaging, repackaging,
storage, handling, or use of beryllium ex=

>
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cept that this section will not apply to
working conditions with respect to which
any other Federzl agency has exercised
statutory authority to prescribe or en-
force standards or regulations affecting
occupational safety or health hazards.

© () Definitions. “Authorized persons”
means any person aunthorized by the em-
ployer to enter a regulated area, or any
person entering such an arsa as a desig-
nated representative of employees for
the purpose of exercising the opportu-
nity to observe monitoring and measur-
ing procedutres under parazraph (d) of
this section.

“Beryllium” means elemental beryl-
lium and compounds and alioys of beryl-
lium (as elemental beryliium? that may
be released into the place of employ-
ment as particulate matter or that may
be present in the place of employment m
bulk forms.

“Bulk forms” means beryllium which
is not airborne but which poses a dermal
hazard to employees upon contact with,
of penetration of the skin. Such forms in-
clude soluble baryllium compounds or
solid forms (i.e. erystals, chips, shavings,
etc.) of soluble or insoluble beryllium
which could penetrate the skin.

“Director” means the Dlrector, Na-~
tional Institute for Occupational Safety
and Health, U.S. Department of Health,
Education, and Welfare, or his designee.

“Emergency” means any occurrence
such as, but not limited to cquipment
failure, rupture of containers, or failure
of control equipment which is likely to,
or does, result In the unexpected reclease
of beryllium in excess o the ceiling limit.

“Secretary” means the Secretary of
Labor, U.S. Department of Labor, or his
designee.

(¢) Exposure limits—(1) Permissible
exvosure  limits—(1) Time-weighted
average limit (TWA)Y. No employee may
be exposed to an 8-hour time-weighted
average airborne concentration of heryl-
lium in excess of 1.0 per cubic meter of
air (1.0 ug/m*, based on a 40-hour work
week. _

(i) Ceiling limift. No employee may
be exposed to an airborne concentration
of beryllium in excess of 5 micrograms
per cubic meter of air (5 ug/m®) as
averaged over a maximum sampling time
of 15 minutes.

(2) Dermal and eyve exposure limit. No
employee may he exposed by skin or eye
conlact to bulk forms of berylitum,

() Exposure monitoring and measure~
ment— (1) Initial monitoring, Lach em-
ployer who has a place of employment
in which bergllium, is present shall

. monitor each such workplace and work

operation to accurately measure if any
employee may be exposed to berylium
above the permissible exposure limitls,
and determine if any employee is ex-
posed by skin contact with bulk forms of
berylium, Such a determination shall
he made by monitoring which is repre-
sentative of each employee's exposure to
beryllium over an §-hour period.

(2) Measurcments below the permis«
_sible limit. If the measurements under
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paragraph (d) (1) of this section reveal
employee exposure, to be helow the per-
missible exposure limits the employer
shall repeat the measurements for each
employee at least quarterly.

(3) Measurements above the Permis-
sible Limils. (1) Where the measure-
ments reveal employee exposures to be
in excess of the permissible exposure
limits, the measurements required un-
der paragraph (d)(1) of this section
shall be repeated for each employee at
least monthly, The employer shall con-
tinue measurements under this para-
graph (i (3) until at least two consecu~
tive measurements are below the permis-
sible exposure limits and thereafter the
employer shall comply with paragraph
(d) (2) of this section.

(i) If exposure measurements reveal
t employee exposure 1o he above the TWA
\or the ceiling limit, the employer shall,
in addition to the regquirement in para-
graph (d) (3) (D :

(@) Inform the employee of the ex-
posure as required by paragraph () (8)
of this section;

(b) Institute control measures as re-
quired by paragraph (f) of this section;
and

{c) Provide personal protective equip-
ment and clothing as required by para-
graphs (g) and (1) of this section.

(4) Additional monitoring. Whenever
there has been a produétion process con-
tro} change which may result in new or
additional exposures, or whenever the
employer has any other reason to sus-
pect a change which may result in new
or additional exposures, or whenever the
employer has any other reason to sus-
pect a change in exposure conditions,
additional measurements in accordance
with this paragraph shall be made.

(5) Employee notification. The enm-
ployer shall individually notify in writ~
ing, within 5 working days after the
receipt of measurement results, every
employee who is found to be exposed to
beryllium above the TWA or the ceiling
‘limit. Such notification need not be
given more Irequently than once a
month. The employee shall also be noti-
fied of the corrective action being taken,
to reduce exposure to or below the per-
missible limits.

(6) Accuracy of measurcmcnt The
method of measurement shall have an
accuracy {with a confidence limit of
95¢:) of not less than plus or minus
2536, [for concentrations of beryllium
greater than or equal 1o 1.0 ug/m' Sam-
pilng of airborne cencentrations of be-
yliien o determine employvee cxpo-
sure, shail be performed by methods
which collect all airborne particles (l.e.
respirable and nonrespirable). -

7y Employce exposure. For the pur-
poses of this section, employee expo-
sure is that exposure which would occur
if the employee were not using a
resplirator.

(e) Regulated Areas. (1) A regulated
area shall be established where concen~
trations are in excess of the permissible
exposure limits,
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L2) Access to regulated areas shall be
limited to authorized persons.

(3) A weekly roster shall be made of
all persons who enter a regulated area.
"~ (f) Methods of comupliance.—~(1) En-
gineering conirols. (1) Engineering con-
trols shall he instituted immediately to
reduce exposures to or helow the permis-
sible exposure limits, except to the ex-
tent that such controls are not feasible,

(ii) A program shall be established as
soon as practicable, and implemented to
reduce exposures to ov below the per-
missible exposure limits or to the greatest
extent feasible, solely by means of en-
gineering controls.

(ii1) Written plans for such a program
shall be developed and furnished uvon
reguest {or examination and copying to
the Secretary and the Director. Such
plans shall be reviewed and revised at
least every 6 months to-reflect the cur-
rent status of the program.

(iv) When mechanical ventilation is
used to control exposure, measurements
which demonstrate the effectiveness of
the system to control the exposure, such
as capture velocity, duct velocity, or
static pressure, shall be made at leas’
every three months, Measurements of the
system’s effectiveness to control exposure
shall also be made within § days of any
change in preduction, process, or con-
trol which might result in any change in
airborne concentrations of beryllium.

(2) Work practice controls. Wherever
feasible engineering controls which can
be instituted immediately are not suf-
ficient to reduce exposures to or below
the permissible exposure limits, they
shall nonectheless be used to reduce ex-
posures to the lowest practicable level,
and shall be supplemented by work prac-
tice controls.

(3) Respirators, Where feasible engi-
neering controls and supplemental work
practice controls are insuflicient to vre-
duce exposures to or below permissible
exposure limits. they shall nonetheless be
used to reduce exposures to the lowest
practicable level and shall be supple-
mented by the use of respirators in ac-
cordance with paragraph (g) of thls sac-
tion as required.

(g) Respiratory protectzon—(l) Per-
mitted use. Where respirators are re-
quired under this section, comupliance
with the permissible exposure limit may
not be achieved by the use of respirators
except:

(i During the time pariod necessary
to install engineering controls; or

(iiy In work situations such as main-
tenance and repair activities in which
engineering controls are not feasible; or

(ii)y In work situations in which en-
gineering controls and supplemental
work practice controls are insufiicient to
reduce exposure fo or below the permis-
sible exposure limits; or

(iv) In emergencies.

(2) Respirator selection. (1) Where
respirators are required under this sec-
tion the employer shall select and pro-
vide the appropriate respirator from
Table 1 and shall ensure the employee
uses the respirator provided.
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TADLE )
RESPIRATORY PROTECTION FOR BERYLLIUM

Concentration of .
Beryllium (ug/m)% Required Respirator
Equal to or less (a) Air-purifying respi-

than 10, . - - rator equipped with

. . high-efficiency fil-
terstandgquarter-
mask or half-mask

facepiece; or (b)

Supplied air respira-

tor equipped with
half mask facepicce.

(a) Alr-purifying respi-
rater ecauippsd with
Il gh-efliciency fil-
ters! end full face-
riece; or (b) Sup-
plied-gir  respirator
ejuipped with full
faceptece; or (c)
Self-contained
breathing apparatus
equipped with full
facepicce. .

(a) Supplied-air respi-
rator cquipped with
half-mask facepicce
and operated in con-
tinuous flow mode; or
{b) Powered air puri-
fying respirator
equipped with high
efficiency filters* and
equipped with half-
mask or full face-
piece or hood.

(a) Supplied-air respi-
rator equipped with
fall facepiece, helmet,
or hood and operated
in continuous flow or
pressure - demand

Equal to or less

than B0, .

Egual to or
than 1,000,

less

. BEqual to or
than 2,000.

less

mocle,
Greater than 2,000 (a) Self -~ contained
or unknown, breathing apparatus
equipped with full

facepliece and operat-
cd in  pressure-de-
mand mode.
1NoTE: High efliclency filter-—99.97 percent
efliclent against 0.3 micron size particles.

(i1) Respirators shall be sclected from
those approved by the Mining Enforce-
ment and Safety Administration
(formerly called the Bureau of Mines)
or by the National Institute for Occu-
pational Safety and Health under the
provisions of 30 CFR Part 11.

(iii) Respirators prescribed for hicher
concentrations may be uszd for any lower
concentration,

(3) Respirater program. (1) The com-
rloyer shall irstituts o respiratory pro-
gram in accordance with § 1910.121 (),
«, (e,

() Emvlovees vho wear re:
shall be cllowed to leava work oitns to
wash the face and respirater facspiece
o prevent potential skin irritation as-
sociated with respirator use. .

(h) Dimergency situaiions—(1) Writ-
ien plan, (1) A written plan fer emer-
gency situations shall be developed for
each facility involved in a beryllium op-
eration in which there is a possibility of
an emergency. Appropriate portions of
the plan shall be implemented in the
event of an emergency.

(i1Y The plan shall specifically piro-~
vide that empioyees engaged in correct~
ing emergency conditions ehall be

~y
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-ing .and other appropriate protective-
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- equipped as required in paragraphs (g)

and (1) of this section until the emer-
gency is abated.

(iii) Employees not engaged in cor-
recting the emergency shall be restricted
from the arca and ncrmal eperations in
the affected area(s) shall not be resumed
until the emergency is abated.

(2) Alerting employecs. Where there
is the possibility of employee exposure to
beryllium in excess of the ceiling limit
due to the occurrence of an emergency,
8 gensral alarm shall be ivstalled and
maintained to promutly alert employeces
cof cuch oceurrences. '

(1y Skin protection and work cloth-
inn.-—(1) Work clothing. Where employ-
ces are exposed to airborne concentra-
dons of herrllium in excess of the
pormissible exposure limits, or are sup-
ject to skin centact with bulk forms of
beryllitan the employer shall provide and
ensure that employees wear work cloth-

equipment in accordance with this para-
raph. ’

(1) The employer shall provide each
employee with coveralls or similar full-
body work clothing, headcoverings, and
work shoes or shoe coverings. Resin-
impregnated paper or similar disposable
work clothing may be substituted for
fahric-tvne clothing.

(ii) New or laundered work_clothing
shail be provided at least daily to each
affected emplovea.

(2) Skin and ere oprotection. (i)
YWherevar empleyees are subject to skin
contact with bmik forms of beryllium,
the emplover shall provide and ensure

- that employeces wear protective gloves

impermeable {o the material handled.

(i) Additional protection such as face
shields, gozeles, and gauntlets, which
provide protection for eyes, face, neck,
arms and other exposed <kin aress, shal
be vrovided if the operation could result
in such areas having contact with bulk
forms of beryllinum,

i) Protective clothing and equip-
ment required by this paragraph shall
be supplied to each employvee daily, end
shall he maintained in accordance with
paragraph (j) of this section.

(3 Ecuipment and clothing launder-
ing and mainienance—(1) Laundering.
(i} The cmployer shall launder, main-
tain, or dispase of skin protective devices
and work clothing required by para-
2tion

inforim any
ers or cicans heryllitm
trotive aoviess ov vwori
entinlly harmiul of-
to bervilium, :

(2) "Removal and storage. (1) the em-
ployer shall ensure that emplovees re-
move contamingted work clothing only
in change reoms as required by pava-
groph Gn) (D) of this section.

(i) The employer shall ensure that no
cmyployer remeves contominated protec-
tive devices and work clething from the
change room except for thase employees
authorized to do so for the purpose of
laundering, maintenance, or disposal.

i) Beryllium-contaminated protec-
tive devices and work clothing shall be
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placed and stored in closed containers
whichh prevent dispersion of the heryl-
lium outside the container.

(iv) Containers of contaminated pro-
tective devices or work clothing which
are to be removed from change rooms
or from the work place for laundering
or disposal, or for any other reason, shall
hear lzbels in accordance with para-
graph (p) (2) of this section.

(v) Dust removal by blowing or shak-
ing of work clothing is prehibited.

(k) Housekeeping——(1) Work surjaces.
(1) All external work surfaces shall be
maintained free ef accwmnulations of
kervllium dust,

(il) Dry sweening ond the use of com-
pressed 2ir for the cleaning of floors and
ciher swriaces whers beryillium dust is
found is nrohibvited.

(iii) Where vacuuming methods ore
selected, either portable units or per-
manent systems may be used.

(a) If a portable unit is sslected, the
exhaust shall be attached to the general
worrplace exhaust ventilation system ot
collected  within the vacuum unit,
equipped with high efficiency filters, so
that heryllium is not reintrcduced into
the work place air; and

(b) Portable vacuum units used to col-
Ject beryllium, may rot be 1sed for other
cleaning purposss and shall be Ixbeled ns
prescribed by paragraph (p)(2) of this
section. -

(iv) Cleaning of floors and cther con- -
taminated surfaces may not be performed
by washing down with a hose. unless a
fine spray has first heen laid down.

(2) Dust coliection systems. Periodic
cleaning of dust collection systems. ie.
ducts, filters, etc. shall be performed to

- reduce beryllium dust buildups.

(1) Waste disposal. Beryllium wasta,
scrap, debris, bags, containers or equip-
ment, consigned fer disposal, shall te
collected and disposed of in sealed bass
or other closed containers which rrevent
dispersion of beryllium oulside the cou-
tainer.

(m) Hygicne facililies and practices.
Where employees are exposed to airborne
concentrations of beryllinum in excess of
the permissible exposure limits, the fo-
.cilities describad by this paragraph shall
be provided by the employer for the use
cf those emplovees and emnloyees shall
be required to use the facilitiss provided.

(1y Channe roomns. The emnlover shall
provide changs reoms in accordancs with
§1918.14%¢e).

(2) Shouwere.
vid in cccordonce wita §

3. .

(3) Locker-showey  arrangements.
Clothes locker and shower facilities shall
he so arrangad that the showers serve to
demarcate bebween potentially contam-
inzted and uncontaminated areas.

4)  Lavatory-toilet arrangements.
Lavatory and toilet facilities which are
located in beryllium contaminatad areas
shnil be so arranged that no access is
avziinkle to an uncontaminated area.

m) licdical surveillance—{(1} Genearal
requiremnents. (i) Each employer who has
2 place of employment in which employ-
ees are, have been, or will be exposed to

Shovers ghall he pro-
1510.1410)
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beryllium above the permissible exposure
limit or ceiling limit shall institute a
medical survelilance program.

(i1) The program shall provide each
affected employes with an opportunity
for medical examinations in accordance
with this paragraph.

(ii) ¥ any employee refuses any re-
guired medical examination, the em-
ployer shall inform the employee of the
possible health conseguences of such re~
fusal and obtain a signed statement from

‘the employee indicating that the em-

ployee waderstands the risk involved by
the refusal to be examined,.

(iv) All medical examinations and
procedures shall be performed by or un-
der the supervision of a licensed physi~
cian, and shall be provided during the
employee’s normal working hours, with-
out cost to the employee.

(2) Initial examinations. At the time
of initial assignment, or upon institution
of medical surveillance, the following
shall be performed by the physician:

() A work history and a medical his~

~ tory which shall include the presence

and degree of respiratory symptoms, i.e.,
breathlessness, cough, sputum produc-
tion and wheezing; and

(ii) A medical examination which
must inciude as a minimum the follow-
ing:

(a) A 14 x 17 posterior-anterior chest
X-ray;

(b) Pulmonary function tests to in-
clude forced vital capacity (FVC);

(¢) Baseline weight; and

(d) A skin examination, )

(3) Periodic examinations. (i) Exami-
nations specified in this paragraph shall
be performed at least annually for all
empleyees specified in paragraph (n) (1)
of this section.

(ii) If an employee has not had the
examinations prescribed in paragraph
(n) (2) of this section within 3 months of
his termination of employment, the em-
ployer shall make such examination
available to the employee.

(4) Alternative medical examinations.
If the examining physician determines
that alternative medical examinations to
those specified in paragraph (m)(2) of
this section will provide at least equal as-
surance of detecting medical conditions
pertinent to protecting the employee
from the health hazards associated with
exposure to beryllium, the employer may
accept such zlternative medical surveil-
lance examinations os meeting the re-
quirements of this section provided that
the employer:

(i) Obtains a statement from the ex-
amining pnysician seotting forth the
alternative medical examinations and
the rationale for their substitution; and

(i) Informs each exposed emplovee of
the fact that alternative medical exami-
nations to those required in paragraph
(n) (2) of this section are to be made
available.

(5) Interim examinations. Each em-
ployee exposed to berylliuin due to the
occurrence of an emergency shall be
provided the medical examinations pre-
scribed in pmavraph (n)(2) of this
section.

.
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(8) Information provided to the phy-
sician, The employer shall provide the
following information to the examining
physician:

(i) A copy of this reculation for heryl-
lium including Appendixes A, B, and C;

(i) A descrintion of the aifected em-
ployee's duties as they relate to his
exposure; )

(iii) The results of the employee's
exposure measurement;

(iv) A description of any personal
protective equipment used;

(v) The employez’s anticipated or’es-
timated exposure level (for preplace-
ment examinations or in cases of expo-
sure due to an emergency) ; and

(vi? Upon reauest of the physician,
information from previous medical ex-
aminations of the affectad employee.

() Physician’s written opinion. ()

“The employer shall obtain a writien

opinion from the examining physician,
cantaining the following:

(a) The physician’s opinion as to
whether the employee has any detected
medical condition which would place the
employee at increased risk of material
impairment of the employee’s health
from exposure to beryllium, or which
would directly or indirectly aggravate
any detected medical condition; and

() Any recommended limitations
upon the emnloyee's exposure to beryl-
lum and upon the use of protective
equipment and respirators; and

(c) A statement that the emvployee
has been informed by the physician of
any medical conditions which require
further examination or treatment.

(i) The written opinion shall not re-
veal specific findings or diagnoses un-
related to exposure to beryllium

(iii) A copy of the written opinion
shall be provided to the affected
employee, )

(iIv) If the embloyer determines, on
the basis of the physician’s written opin-
ion, that any employee's health would
be materially impaired by continued ex-
posure to beryllium, such employee shall
be withdrawn from possible exposure to
beryllinm,

(0} Employee informuation and train-
ing.—() Training program. (1) The
employer shiall provide a training pro-
gram for all employees assigned to work-
place areas where any beryliium is pro-
duced, released, packaged, repackaged,
stored, handled, or used.

(iiy The iraining program shall be
provided at the time ef initiaf assign-
ment, and at least annuaily thereafter,
and shall include informing cach em-
ployce of:

(@) The information contained in the
substance data sheets for beryllium,
which are contained in Appendixes A
and B;

(b) The quantity, location, manner of
use, release or storage of kerylllum and
the specific nature of operations which
could result in exvosure to beryllium ab
or above the permissible limits as well
as any necessary protective steps;

(¢ The purpose, proper use, and lim-
itations of respiratory davices as speci-

fied in § 1910.134 (), (d), (e}, and () ;
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() The purpose and & description of
the medical surveillance program as re-
quired by paragraph (n) of this section
and the information contained in Ap-
pendix C;

{e) Emergency procedures as required
by paragraph (h).of this section; and -

(/) A review of this standard.

(2) Access to training materials. () A
copy of this standard and its appendices
shall be readily available to all employees
exposed to beryllium.

(ii) All materials relating to the em-
ployee -information and training pro-
gram shall be provided upon request{ to
the Assistant Secretary and the Director.

(n) Precoutionary labels and signs. (1)
General. (1) Labels or signs required by
this paragraph may be in addition to or
in combination with labels required by
other statutes, regulations or ordinances.

(ii) No statement shall appear on or
near any required sign, label or instruc- |
tion which contradicts or detracts from
the effect of any such required sign, label
or instruction.

(2) Lebels. Precautionary labels shall
be applied to all containers, packages or
equipment containing beryllium. The la-
bel shall provide at least the following
information:

(1) The
“DANGER”

(i) The word “Beryllium” (may in-
clude additional words such as alloy,
vowder, product, ete.)

(i) A warmning statement against
br- "ing dusts or fumes,

. A warning statement to avoid skin
or eye contact where such hazards are -
present and to wash thoroughly after
handling.

(3) Signs. Entrances or access ways to
regulated areas shall be posted with legi~
ble signs bearing the legend:

WARNING (OR DANGER)

AUTHORIZED PERSONNEL ONLY

Respirators and Protective Clothing
Requlired to be Worn in this Avea

(@) Recordkeeping — (1) Exposure
measurement. The employer shall keep
an accurate record of all measurements
taken to monitor employee exposure to
beryllium as prescribed in par: agraph (d)
of this section.

(1) This record shall include:

(@) The date of measurements;

" (b) The opseration involving exposure
to beryllium which is being moniforad:

(¢) Sumnling and avnalvtical methods
used and evidence of their accuracy;

() Nuwmber, duration, and results of
samples taken;

{¢y Type of protective devices worn,
if any; and

(/) Name and social security number
and cxposure of the employee monitored.

(il This record shall be maintained
for at least 40 years, or for the duration
of the employee’s employment, plus 20
years, whichever is longer.

(2) Mechanical ventilation measure-
ments. When mechanical ventilation is
uzed as an engineering contyrol, the em-
ployer shall maintain a record of the
measurements demonstrating the effec-
tiveness of such ventilabion as required
by paragraph (f) (1) (iv) of this section.

word “WARNING” or
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(1) This record shall include:

() Date of measurement;

(b) Type of measurement taken; and

(e} Result of measurement.

(1) This record shall be maintained
for al least two years.

(3) Ewmployee training. The employer
shall keep an accurate record of all em-
ployee trainingz required by paragraph
(0) of this section.

(1) This record shall include:

(@) Date of training

(b) Name and sccial security .num-
ber of employee trained; and

(¢} Content or scope of traininz pro-~
vided;

(ii) This record
for at least 2 years.

(4) Medical surveillance. The employ-
er shall keep an accurate medical record
for each emplorese subject to medical
surveillance required by paragraph (n)
of this section.

(1) The record shall include:

(a) Physician’s written opinion;

(b) Any empioyee madical complaints
related to exposure to beryllium;

() A copy of the infermation pro-
vided to the physician as required by
pavagraph () (6) of this section; and

(d) A signed statement of any refusal
to he examined.

(ii) This record shall he maintained
for at least 40 years, or for the duration
of employment plus 20 years, whichever
islonger.

(5) Rosters. Rosters required by para-
graph (e){(3) of this scction shall be
maintained for at least 40 years.

(6) Availebility, (1) Al records re-
quired to be maintained by this section
shall be made available upon reguest to
the Secretary and the Director for ex-
amination and copying.

(ii) Employee exposure measurement
records as required by paragraph (g) (1)
of this section shall be made available
for examination and copying to em-
ployees, former employees, and their
designated representatives.

(iil) Employee medical records re-
quired to be maintained by this section
shall be made available upon request for
examination and copying to a physician
designated by the employee or former
employee,

(Y Transfer of records. (i) In the
cvent the emvployer ceases to do business,
the successcer shall receive and retain
all records rcquired to be maintained by
this section.

(iiy In the event the emwvlover ceases
to do business and ihere is no suceessor
to receive.and retain his records, these
records shall be transmitted by mail to
the Director, and each cmployee and
former employee shall be individually
notified in writing of this transfer.

(r) Observation of monitoring. (1) Em-
ployee observation. The employer shall
give his employees or their representa-
tives, an opportunity to observe any
measuring of their exposure to beryilium
which is conducted pursuant to this sec-
tion.

shall be maintained
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(2) Observation procedures. (i) When
observation of the monitoring of em-
bloyec exposure to beryllium requires en-
try into an arca where the use of per-
sonal protective devices is required, the
otserver shail ke provided with and re-
quired to use such equipment and shall
comply with all other applicable safety

nd health procedures.

(i) Without interfering with the meas-
urement, observers shall be entitled to:

(@) Receive aon explanation of the
measurement procedures;

(b) Observe all steps related to the
measureiment of o ne concentradon
of beryllium periormed at the place of
exposure; and

(¢) Record the results chiained.

(s) Ejective date. This standard shall
ive 30 days fellowing pub-
lication of thie final standard in the Fep-
ERAL REGISTER.

(t) Startup dates. (1) Employee meas-~
uremenit. Measurements prescribed in
paragraph (d) of this section shall be
instituted within 3 months of the effec-
tive date of the fincl standard, except
that for new production areas or opera-
tions such measurements shall be insti-
tuted within 30 days of startup of op-
eration.

{2) Medical surveillance. Medieal sur-
veillance preserived in paragraph (n) of

* this section shall be instituted within 3 -

months of the promulgation of the final
standard.
(W} Apnendires. The information con-
tained in the appendixes to § 1910.1026
is not intended, by itself, to create any ad-

* ditional obligations not otherwise im-

nosed or to detract from any existing
okligation.
-APPENDIX A
SUBSTANCE SAFETY DATA SHEET
Beryllium
1. SUBSTANCE IDENTIFICATION

A. Substance Beryllium

B. Permissible exposure:

1. Airbone. 1.0 microgram of beryllium
per cubic meter of air (1.0pg/m?), time-
weighted-average (TWa) for an  8-hour
workday, with a ceiling concentration limit
of Sug/m? as averaged over a maximum sam-
pling time of 15 minutes. .

2. Dermal. SKin contact with bulk forms of
beryllium is prohibifed.

C. Appearance: Steel-gray-solid (metal)

II. HeALTii HAZARD DATA

A, Wayvs in which bervliium alfects vour
body: Beryllium can ailect your body when
vou breathe in airborne beryilium particles.
Cemnin fovms ef beoryilium can also cause
diseases of thie skin and eyes if they coutact
such areas.

B. Effects of overexposure:

1. Short-term overezposure: Breathing afir-
borne concentrations of heryllium materials
may cause damage to your respiratory sys-
tem. Symptoms of overexposure may include
spasmodic cough, substernal discomfort and
burning, tightness of the chest, difficulty in
breathlng upon exertion. mild nose bleeds

and irritation of mnasal and bronchial
passages.

Skin contact with certain forms of bcryl-
lium may cause skin disease. Symptoms of
skin disease include itching and reddened,
elevated, or fluld accumulated lesions which
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appear on the body, especially the face, neck,
arms and hands. Ulcers can result from im-
piantation of beryllium substances In skin
areas previously injured as a result of ebra-
sions, cuts, ete. Abscess and ulceration fre-
quently result from such._expcsure.

Eye eflects may occur a3 inflammation of
the conjunctiva in “splash burn” or in as-
sociation with contact dermatitis. Splashes
may also cause corneal burns closely re-
sembling those produced by acids and alka-

(lies. Tluid accumulation and reddening
around the ‘eye sccket are frequently
cozerved.

2. Leong-term (chronic) overcrposure: If
you ave overexposed to Deryilium for long
nerieds of {ime yow may develop serious res-
piratory disease. This disease may not develop
until many vears arter exposure. Early symp-
toms and signs may include weakness, ensy

fatizability, weight loss, cough and chest
pain.
III. EMERGENCY AND FinsT A1D PROCEDURES

1. Skin ezposure: If powders or liquids con-
taining beryllium contact skin areas, im-
medaiately wash the affected skin areas with
soap and water to remove the beryllium,

2. Eye crposure: If a beryllium is splashed
into the ecyes, the eyes should be fiushed im-
medietely with water for at least 5 minutes,
The individual shouid then be referred to a
physician.

3. Breathing: Individuals who accidentally
inhale large amounts of beryilium dust or
fumes should be removed from contact with
beryliium and immedlately referred to a
physician.

IV. PROTECTIVE CLOTHING AND EQUIPMENT

A. Respirators: Respirators can only be re-
quired Tfor routine use if your employer is in
the process of installing engineering controls
and In situations where these contirols ore
insufficient or cannot feasibly reduce ex-
posure levels to permissible limits, You may
be reguired to wear respirators for non-
routine activities or in emergencies if you
are likely to be exposed in excess of permis-
sible exposure limits, If respirators are worn,
they must have a Mining Enforcement and
Safety Administration or National Institute
for Occupational Safety and Health {NIOSH)
seal of approval, (Older respirators may have
& Bureau of Mines approval label). If you
experience difficulty breathing while wearing
a respirator, tell your employer.

B. Protective clothing. Protective clothing
must be provided for you and you must

-wear such clothing to prevent beryllium from

being carried outside the workplace on your
own clothing and to protect your skin from
contact with beryllium.

C. Eye and face protection: Your employer
is required to provide and you must wear
safety goggles if beryllium dust or solutions
could be splashed in your eyes, and a face
shield if solutlonc could be svlﬁshed on your
face,

V PRECAUTIONS FOR SAFE Usz, HANDLING AND
STORAGE

Beryllium should be cleaned up by vac-
uvuming or by wet methods, Where you are
subject to airborne beryllium particles. in
excess of the permissible limits, you must
wear clean work clothes every day and shower
at the end of each work day. You may not
wear your work clothes home, Containers of
beryllium substances should be safely han-
died and stored to prevent breakage and
possible dispersion of beryllium into the air.
Ask your supervisor where beryllium is used
in your work area and for any additional
plant safety rules,

Vi. REGULATED AREAS

Only employees authorized by your em-
ployer should enter & regulated area.
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APPENDIX B
SUBSTANCE TECHNICAL GUIDELINES
Beryllium

I. PHYSICAL AND CHEMICAL DaATA

A. Substance Identification
-1, Synonyms: Glucinium

2. Formula: Be

3. Be containing materials (examples)

Be carbonate, Be fluoride, Be sllicate, Be

nydroxide, Be sulfate, Be chloride, Be oxide, -

Be oxyfluoride, Be copper alloys, Be nickel
slloys, Beryl (BeO.A1203.65102), Bertran-
dite (Bea31207(0OH12), Chrysoberyl (Be
A1204). Phenacite (BeSi04).

© B, Physical Data (Beryllium Metal)

. Boiling Point (7€0 mm Hg): 2070 C

. Specific gravity 72 26 C: 1.85

. Melting Point: 1283 C

. Solubllity in water: Insoluble

. Vapor Pressure ¢ 1816 C: 7.6 mm Hg
. Appearance (Metal) : Steel-gray-solid

O i (O BD bt

II. FiRE, EXPLOSION, AND REACTIVITY DATA

Locatjons where very fine dusts or powders
of Beryllium may be present are considered
Class II Group E for the purpose of conform-
ing to the requirements of 29 CFR 1910.309,

III. SPrLL OR LEAK PROCEDURES

A. Steps to be taken if substance is re-
leased or spilled: Clean-~-up crews are required
to wear protective clothing and appropriate
respiratory protection, Vacuum clean-up pro-
cedures are recommended although wet
methods are acceptable. B, Persons not wear-
ing protective equipment and not involved in
clean-up operations should be restricted from
arcas of spills until clean-up has been com-
pleted. C, Waste Disposal Method: Beryllium
waste and scrap should be recycled or buried.

IV. MONITORING AND MEASUREMENT
PROCEDURE

Measurements taken for the purpose of
determining exposure under thiy section are

" PROPOSED RULES .

best taken such that the average 8-hour ex-
posure may be determined from a single sam-
ple or two (2) 4-hour samples. Short time
interval samples (up to 30 minutes) may also
be usad to determine average exposure level if
8 minimum of flve (5) measurements are
taken in a random manner over the work
shift. Random sampling means that any
portion of the work shift has the same chance
of being sampled as any other. The arithmetic
average of all such random samples taken
on one (1) work shift is an estimate of an
work shift. The short-term interval samples
shouwld also be used to ensure that no ex-
posures above 5pg/m® are occurring. Samples
of the work environment mey he taken on
filters or other media that are capable of
trapping all suspended dusts, mists, or fumes
that contain beryilium.

V. MISCELLANEOUS PRECAUTIONS

A. Employees exposed above permissible
limits must wear clean cloibes each day and
shower at the end of each day's work. Work
clothes may not be worn home,

B. All contaminated clothing including
impervious protective clothing should be
washed under controlled conditions. The em-
ployer must inforrm the launderer of work
clothing contaminated with beryllium, of the
hazardous properties of keryllium.

C. Employers are required to advise affected
employees of all plant areas and operations
where exposure to beryllium could occur.

APPENDIX C
MEDICAL SURVEILLANCE GUIDELINES
Beryllium

I. Route of entry. Inhalation.

II, Toxicology. The health hazard is high.
Breathing beryllium can bring about acute
and chronic diseases of the respiratory tract.
Skin contact with some forms of beryllium
may cause dermatitis. Immplantation of beryl-

Iium metal or contamination of an abrasion,
superficlal laceration, or dermatitic area with

_crystals of soluble beryllium salts may result
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in ulcerstion. Conjunctivitls and associated
periorbital edema may accompany contack
dermatitis or may oceur separately. Also be-
ryllium is suspected of having carcinogenic
potential in humans., -

I, Symptoms and signs. Symptoms of
skin disease include itching and reddened,
elevated, or fiuld accumulated lesions. Im-~
plantation of beryllium in the skin can cause
abscess and ulceration. Eye effects include
fluld accumulation and reddening around
the eye socket.

Respiratory symptoms include spa.smodic
cough, substernal discomfort end bdburning,
tightness of the chest, difficulty in breathing
upon exerticn, weakness, easy fatigability,
weight loss, mild nose bleeds and irritatlon
of nasal and bronchial passages.

1V. Surveillance and preventive examina-
tions. A. Preplacement, Routine medical his-
torles and physteal examinations are required
for each employes exposed to beryiiium. In
addition to the medical history, a complete
physical examination shall be given that -
shall include as a minimum the following:

2. 14 x 17 posterior-anterior chest X-ray:

b. Pulmonary function tests to include
‘forced vital capacity (FVC);**

¢c. Weight determlnation; and

d. Examination of the skin,

B. Periodic Examinations: The above ex-
aminations are to be given at least annually,
to each employee subject to exposure to
beryliium.

(Secs. 4, 6, 8, 84 Stat. 1592, 1503, 1599 (29
U.5.C. 653, 655, 657) and 29 CFR Part 1911)

1FR Doc.75-27991 Filed 10-14-75;12:20 pm]

*+If pulmonary function tesis show a de-
crease in forced vital capacity (FVC), a deter~
mination of the arterial blood gas or carbon
monoxide diffusing capsacity of the lung
should be made,
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