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DEPARTMENT OF LABOR

Occupational Szfety and Health
Administratiorn

[29 CFR Part 1910 )
{Dorket No. H-005]

QCCUPATIONAL EXPOSURE TO
BERYLLIUM

Notice of Proposed Rulémaking

Pursuant to sections 6(b) and 8(c) of
the Occupational Safety and Health Act
of 1970 (“the Act") (84 Sint. 1593, 155D
24 U.B.C. 635, 657}, and Title 29, Code of
Fedsral Rogulations (CFRY, Part 1811
it is proposed w amend Pert iS10 of
20 CFE by deleting the prescht stondord
for peryilium ¢.11d beryllium conpoands
contained in § 1210.1000, Takie 23—.., and
by adding a new occupauon‘xl salety
and heailth standard for exposure {o

peryllivm as § 1910.1026. This standard |

wolld apply to sll employments in all
industries covered by tho Act, including
Ygemeral industry,” construction, and
meritime. In addition, pursuant to sec-
tion 4(b) (2) of {he Act (34 Siat. 1583,
29 U.B.C. 653}, i the new stanhdard, wlien
promuigated, is determined to be more
effective than corresponding standards
new applicable to the maritime and con-
struction industries contained in Sub-
part B of Part 1910, Parts 1815, 1916,

181%, 1818, and 1926 of 29 CFR, the now .

beryllisvun sfandard will supersede the
corresponding maritime and construc-
tion standsrds for exposwre to beryilium.
ADpropriate  conforming amendments
will be made in Subpart B of Pare 1910,
and gmerdments to delete Lhe super-

. secied standards will be made in 29 CFR

1625855 and In smu!zu sectmm of arts
1915-1018.

The zecompanying docuraent is a pro-
posed standard issued purssant to sec-
tions 6(b} and Bied of the Act. The
ngency reguests the submission of writ-
wen comnients, data, gnd arguments from
interesied perzons on a variety of issues
cddressed or implicit in the proposal.
In addition to filing written. comments,
interested persons may alse file written
objections to the proposal and reguest an
infermal heaving on the propmal and
attendant issues. - .

The propased new standard redices
Lhe current permissikle empioyee ¢3p30-
sure for an 8-hour time-weightod aver-
age conecentration, based on a 40-hour
work weelk, to 1.0 micromrom of beryllium
per cubic meter of aiv (1.0 pg/m'), scts
a 5 microgram per cubic meter of air
5 aeim®y ceiling limit for cxposures to
airborne concentrations of berylium,
climinates the peak concentration level
and proposes a dermal exposure limit,

The proposal also provides for regu-
iated areas, employes eXposure measuye-
ments, methods of compliance, personal
equipment  and clething,
training, signs and labeis, medical sur-
vellianee, and recordleeping. B

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

1, The selection of the time-weighted
average and celling limits, and the tech-

nolagical feasibility_of compliance with

F011uBY.
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the permissible exposule Umit of 1.0
Lt, Tint

OSHA' reculatory decision, based
1'11 nely on dnimal data, to treat Bperyi-
livin as a substance thai poses a Cﬂr-
cinogenie risk to man,

3. Whether human evidence sugfrestq
that bervllium €XPOSUIe Causes cancer
inman.

4, The provisions for, amongz other
ihings, regulated areas, employee expg-
sure measurements, compliance proce-
dures. medical surveiliznce, yproteclive
ouipment end clothing, hygiene facil-
ities, ang recordkecping,

3. The appronriatencss ol Lhe recolrd- |

keemng and shinilar requirements as ap-
plied 1o smal employvers and thiose with
transient workforces,

£, The determination as to what enl-

‘Ployment. profection can or should be

afforded workers who are removed from
helr present jobs ams 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. BACKGROUKD -

A, General, Beryllium, an extremely
light metal, is widely distributed geo-
graphically. ™ Becauze of its many
unicpue properties, such as high strangth-
to-welight ratio, resistance to corrosion,
and extreme hardness coupled with duc-
tifity. it has eome to be used extensively
in industry, especizlly a5 an alloy. Be-
rydivm and its compoundds are suited for
a wide varieiy of user, including among
athers, the manufaztire of  ceramic
parts, houszheld applianeces electric cir-
cuitry, elecirical measuring fnstruments,
thermal contings, cwiteli-gear and weld-
Ing anparatus. It also is used in the aelo-
sparce and nucleal industries in the
manufacture of inertial guidanee sys-
tems, rociet maotor parts and fuels, air-
craft birake systems, gryroscopes, heat
slrizids, and moderator reflectors.’- @

Dxposures to dusts and fumes contain-
iny berylivm may ocour in hoth large
seale processing plants and In gmall
plants which perform operations such
as melting, casting, grinding, drilling and
machining.' However, exposures. are not
imited to oindustvinl operations coun-
cerned with the productisn and manu-
{acture of beryilium preducts.

Poor industrial lhouzekeeping, main-
tenanee, and clean up operglions in
plants wlhere berviium piroducis are
manuinctured or wsed may expose ein-
plovees handling beryllium as well as
dizperse it inio other employee work
areas. Also mointenance of processing
coguipment containing berylliom may be
a source of cmployees exposule, especially
i operations such o5 welding,. hurnmg,
or cutting © are involved.

The first major wse of beryllium in the-

United States was in the production of
flyorescent and 1eon lamp tubes, How-
ever, after the discovery of an epidemic

Nore! Notes and references contained in
part VII of uhe introductory mpaterial,

of beryllim disease among workers in
this industry, use of berslium phosphors
for these products was completely dis-
continued by the early 1930's”
Donicstic production of beryl, the prin-
eipal bervllium-containing ove of com-
mereial importance, was approximately .
500 tons in 18530, Domestlc production
has remained relntively constant as con-
trasted  with  domestis  consumplion
which, in 1969, reached 3,500 tons and is
expected to reach 20,000 tons by the yesr
2209, A sarvey canductzd by the United
Sratrs Public Health Service in 1970 es-
linanted 1nsn 30,004 persons in the work
force could have poteutinl exposure ta
duzt or fMmmes coninining beryllium. i
. Hiztory of Reguiation. Although the
incidonez of oceunational disease 2sso-

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-
veleped slowly. One reason for the lack
of data on the subject was the unavail-
ability of sensitive sopalytical methods

- {for mensuving trace smoubfs of beryl-
_ lium. However, as it was known that the

incigence of beryllium related disease
wos increasing, a meeting was held In
Saranac Lake, New York in 1947 to re-
view the entire beryllium prohlem.”®
The information gained from this €th
Earanac Symposium, coupled with re-
search and recommendations of Elsen-
bed and his co-workers,” " published in
1948 ond 1879, provided the basis for t_he
United States Atomic Energy Commis-
sion Coniroel Requirements, established
in 1240, Besed on his.own investigations,
Fisenbud recommended a maximum per-
micsihle peak exposure limit of 23 #g/m”

for eontrol of wewte beryllium disease.™ -

Attempts by Eisenbud to establish a
ievel for centrol of chrowic exposure 1o
barviliwn for the AEC proved maore difii-
cuit. Eisenbud * commented in 1961 that
“There was not then, nor is there today,
any substantial body of environmental
information that cowld be corvelated
witih clindieal reparts of occupational
beryiiiosis, and sueh data as do exist are
puzeling.” Lacking empirical data for
establishment of a limit for chronic ex-
postre, Eisenbud and Machle artived ag
a fizure of 2.0 x«g/m, based on informa-
tion on animsls and man gained from
the Saranse Sympesium, and by analog
with industrial air limits for such toxic

“heavy mietals as mercury, cadmium and

thalium.™ )
T 1849, on the recommendation of an
2d hoo womnmitice, the AEBC adopted

Fisenbud's limits for exposure to beryi-

Lum in the workplace and added require-
ments for air levels in neighborhoods in
the vicinily of plants handling peryllium
compounds, In sumnary, the AEC levels
permitied a datly average conceniration
of 2.0 pg/m’ with the provision that no
persont be exposaed to beryllium {n excess
of 253 pg/ny'. These exposure limifs were
adopted by all AEC instdllallons

andling beryvilium, and were binding on
all AEC contractors involved in the
handling of beryllium.

In 1859, the American Conference of
Govemmental Industrial Hygiemsts also

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

In 1956, The American Industrial Hy-
giene Assogiation published a Hypgienie
Guide in which it also recommended the
AELC exposure levels.’™ I 1863, however,
the World Health Organizalion, in a
joint statement with the International
Labor Organization,™ recommended a
permissible level for bervlium and its
compounds as 1.0 1o 2.0 wg/m®

The present Qeeupational Safety and

. Health Administration (O8HA) stand-
ard for beryilium, found in 29 CI'R
1810.1000, Table 2-2, was adopted from
the American Natlonal Stiandards In-
stitute's (ANSD Z37.28-1970 standard,
“Acceptable Concentrations of Berylli-
um and Beryllium Comupounds.” The
present GSHA standard presceribes an 8-
hour time-weiphted average of 2.0 uz/m?
with a ceiling eoncentration of 5.0 ug/
m®. In addition, fhe present standard
allows a peak concentration above.- the
accepiable ceiling concentration for an
8 hour shilt of 25 up/m®, for a maximum
duraticn of 30 minutes,

XI. OccUPATIONAL HEALTH IMPLICATIONS
OF BERYLLIUM

Toxie effects of beryllium and its com-
pounds o humans occur in both acute
and chronle forms. Tepper, Hardy angd
Chambhberlin? characterized acuie heryl-
lium diseases as “those beryllium-
induced disease patterns of less than one

- year's nabural duration.’” The zanie an-
thors deserlbed chronie berylliwn disease
as o patlern of more than 1 year's du-
ratlon. In addition. it has been suggested
that bhervllium may be involved in the
production of cancer.

A. Acule effects. Acute effects on the
skin and eye area include contact derma-
titis, bers)livum uleers and various ocular
cffects. Abscesses and uleerations ccour
as a result of ervstal implantation of
soluble or insoluble beryilium materials
in cutaneous areas previously injured
as a resull of cuts or abrasions. Ocular
effects may occur either as a result of
& “splash burn' wilich causes inflamma-
tion of the conjunctiva, or in association

with contaet dermatitis® Berylllum
splashes may also result in corneal
burns? :

_Beryllium-induced acute respiratory
effects range Irom & mild inflammation
of the nasal mucous membranes and
mharynz, o tracheobronchial invoives
ment and severe chemical pneumonitis.
Recovery is generally rapid, rangine from
1 io & weeks for mild cases, Bowever, T~
covery Irom acitle prieumonitis may be
prolonged and severe cases may become
fatal? :

B. Chronic Beryllivwm Discase (Beryi-
tioszis), The clinical nature of chronie
beryllinm disense differs from the acute
- in thaif the former is often separated by

& period of years from tlhie time of beryl-
Jlium exposure. A pumber of case his-

tories have revealed A delay ranging from

5-10 years between the Imst beryilium

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 iliness is characterized as
beineg a systemic disease, prolonged in
duration and commonly preavessive in
sevority despite cessation of exposure?

Chronic beryllium disense resulls from
inhalation of beryllium particulates. its
most familiar symptom. Iz pneumonitis,
with its accompanying ctugh, chest
pain and general weakness.! Pulmonary
dysfunction and systemic eifects, such as
heart enlargement, leading to cardiac
failure; enlargements of the liver and
epleen; cyanosis; and the appearance
of kidney stones also echaracierize the
chronic illness.”

The Beryllivm Case Beplstry was in-
stituted in 1952 at the MMzssachusetts
General Hospitnl to provide a central
source of information for cases of diag-
nosed acule 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 bervliium phos-
phors by the fluorescent lamp indus-
try.” ¥ Prior (o 1849, exposure levels had
heent extremely high in oll facets of in-
dustry, For example, a 1946 survey of a

" peryllium plant by Laskin, Turner and

Stockinger? indicated beryllium dust
concentrations of 110 to 533 xg/m’ dur-
ing the beryllium fumace coke removal
aperation. Also, Zielinski ® reported levels
of 11,330 to 43,300 pg/m%in a beryllium
alloy plant, '

Afler 1849,  however, envirenmental
exposure levels were markedly re-
dueed.”™ ¥ Breslin and Harris * siated
in a 1958 report that beryllivm air con-
centrations in one Ohio extraction plant
operated by the AEC were recorded af
2.0 ag/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 eg/m’ or
less for sites such as beryllium fabrica-
tion and machine shops.

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

-been sugegesied that new cases continue

to emerge for two reasons, First, because
of the long latency period hetween beryl-
lium exposure and the development of
chironic  heryliium disease, new cases
conbinue to be reported involving work-
ers exposed hefore the 1948 limits were
adopied. However, titis does neot account
1ot all the new cozes added, & recent re-
port on the Registry Hasan and Keze-
mi* of cases of chronie heryllium dis-
ease reported sinee 1966 produced 76
such new case histories. While approxi-
mately 40 of these cases involved work-
ers with exposures before 1840, it ap-
pears that at least 36 were first exposed
to beryllium subsequent to 1949, The Di-
rector of the Reglstry has also indicated
that the incidence of eonfirmed beryl-
linm disease is confinuing even though
the Registry's file may not include all
cases of the disense resulting from beryl-
lium exposure,
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Second, becauss beryllium has come
to he used In many diverse types of prod-
ucts and processes, it is suggzested that
beryliium disease conilnues to occur
among the employee population as a
result of exposures exceeding the per-
missible limits dud to inndequate enpi-
neering and work practice controls, en-
gineering contrel fallures, improper use
of respirators and, in some cases, lack of
awareness of the degree of hazard in-
volved in employes exposure® ®

Hasan and Kazemi * (1874) found that
of the 38 patients exposed to beryllium
alter 1549, 29 or 81 percent have a his--
tory of handiing, grinding or machining
beryllium metal and alloys in the air-
craft mdustry, electronics and the man-
ufacture of muclear reactors, NI0SH, In
referring to some of these new cases,
stated: “Of interest is that recent cases
are ozeurring not only in smelting and
extraction operations, but also in afloy

- end ceramiecs operations where contami-

nant control reportedly has heen quite
suceceassful.”

C. Careinogenic Effects —(1) General
Congiderations: In the case of beryllium,
we are dealing withh a substance that
poses a range of health risks to the work-~
ing population. These include the threat.
of cancer, as well as agute and chronic
toxicological effecls. In considering the
controversial issus of carcinogenicity,
OBHA is relyving upon leading seientific
principles gnd opinions believed to reflect
the research conclusions of-international
catieer experts. In such an inguiry, 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-
feects. In man, the- latency period for
chemlical carcinogens may well be as long
as 20, 30 or more years. Analogous pe-
riods exist for fest animals. This means
that the disease may undergo.a long de-
velopment before a fumor is actually de-
tected. At that point, it hias reached a
stage where removal of the worker from
the workplace may be of no avail and
where treatment may be extremely diffi-
cult, if not futile. Prudent policy would
therefore seemn to indicate thaf cvery
reasgnable measure should be taken 1o
climinate human exposure to chemieal
compouids 8s soon as taeir carcinogeic
nature is identified. .

hy The Variebifity in Individugl Sus-
cepiibility in Relation to the Concept of
a Threshold. Cancer development mav be
influenced by =uch factors as the differ-
ing susceptibility of various hody crgans,
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, 1t
may be concluded that certain groups in
the working population, such as those
already biclogically compromised, may be
more susceptible than other groups.

17, 19¥5
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e} A “Threshald” Limit. Because of

the variability of individual response to

carcinogens and other factors, the con-
cept of & “no effzct” or "ihreshold level”
a2y have little real siguificance on the

“basis of existing knowledge. While such

a level, below which gxposure to o car-
cinogen does nob cause cancer, may con-
ceivably exist for any one individual,
other individuzis in the working pomila-
tion may have cancer induced by doses
50 low 23 to be eflectively zero. This is
not to say that ressarchers wiil never
find a thyesheoid leve] {or o carcinogenic
substance, bub. it does menn that the
thresheld concept for corcinowens is at
present more a maticr of responsible
rerulatory palicy than mattey of o pre-
cize, scientific determinaiion.

() Identifiection of Carcinogons. A
earcinegenis agent may be identified
cither by experiments with Ilzhoratory

. animals exposed to an agent or by prop-
erly condueled epidemioluzical studies. .

While epidemiological studies are valu-
able i general, the overwheiming logical
and ethieal considerations of not using
humans as test subjects to defermine the
carcinogenic potentinl of & compound
has led to relichee upon animal testing
in the Iaboratory. Moreover, olten severe
rellability problems cxist which further
reduces the value of such epidemialogical
studies.

{11 Aceeplability of Animal Testing.
The use of animal test data to nid in the
formulation of puklic policy has long
been supported by community and offi-
cial agoucies such as XIOSH, the United
States Eouvironmental Protection Azency,
the National Cancer Institute, the World
Health Organizaticn, and the National
Academy of Sciences.

Animal festing is partieularly appro-
priate with respect to cancer because the
relatively short life span of test animals
allows for testing -for the entire latency
period for twmnor deveiopment and be-
cause of our relatively well-defined un-
derstanding of the pathological develop-
ment of tumers in mice, rats, and certain
other mammalian species, Moreover, lhis
reliance on animal testing is subporied
by the fact that, at least at this time, all
chemical substances or mixtures that
have been proved carcinogenic by diract
chservation i1 man liave also been shown
to be carcinogenic 1n test animals, with
ihe possible exceplion of arsenic. Thus,
laboratory animals provide a relinhle and
acconbed means of evalualing the potan-
tial carcinogenicity of chemical agents
in man. )

i1y Animol or Orgon-Swpecificfiy. 1L
has been sugrested that some earcing-

gens are animal or organ specific. How-"

ever, in. a recent survey by Dr. Tomatis
of 58 chemicals known to produce liver
tizmors in mice, 40 also induced tumors
1n a varlety of other organs in the same
specles. Purthier, Dr. Tomatis found that
chemically indueced tumors in one species
need not appear in thie same orgzin in
other species. Thus, a carcinogen which
induces liver tumors in mice might, for
example, produce mammary caneers in
rats and lung tumors in men, However,
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where the available human epidemiolog-
ical dals indicate induction of eancer
in a sporific orgnn, and where the apimal
daina clearly demonsirates the develop-
mept of cancer in the same orzan from
the same substzlce, the extrapolation
from the anibmal fcsts to man is even
more compelling and justifiable.

{e) Conclusion, Thess theoretical con-
cepis hiave & Learing on the gucstions of
liow bervilinmm exuvosure should be treat-
ed 25 w0 man and whether theye is or
iz not a thresiinid level of carcinocenic
effect.

T pravious rusmesking procesdings,
03X3A has considerad thase issies and
determined that in the absence of evi-
dence to estab 2 safe level ou the

2sis of prasent knowledge, employen ex-
‘posura must ke reduced s low as {ensi-
o rSEee the preaimmbiss to the carcinonen
standards, S8 CTR 1513.1003-1016 (39
FR 3733 and the vinyl ehlovides stand-
ard, 29 CFR 1910.1017 (39 ¥R 35802)).
See alse the preamble to the proposed
coke oven standzrd (40 FR 32268) .

QSHA believas that in selting prudent
puniic policy as to how to dzal with sub-
stances ihat give nositive results for ean-
cer in tesi animals, recognition must be
given to the fact that an animal carcing-
gen, as a matter of sclence or resecrch,
may be different from a positive proven
carcinesen o man, Neverbacizss, we do

‘not know that they are different, and no

data are available that would so prove.

Thereiore;, OSHA helieves that, as to
any suhstanee, o valid cercinogenic re-
zetion in test animals must be colisidered
sufiicient, without oliicr -cireumstances
unique to that substance, 1o describe the
test compound as o carcinogen io the
test species and thus a potential cargino-
genic hazard to inan.

We welccme all views and comments on
these subiects 25 well as the other issues
raisod by the proposal.

(21 Eridence of Beryllmm C’armno-
gendoity—iaY Animal Studies. In the
course of Q3HA's investigations,
found that beryllium compounds have
been réported to readily produce malig-
nant tumors in laboratory enimals, For
example, berylliwm sulfate and beryl ore
were found to produce lung twmors in
rats following inlalation. Berylliuwm ox-
ide and beryilium sulfate produce lung
cancer in monkeys following inira-
bronchial implanistion or inhalation.
Zine beryllium silicate, beryllium nietal,
eiid bevyvilivin phosphale prodiuce one
tumars in rabbits follpwing intravenous
ndminiztration. The following is o sume-
mary of several relevant syudies of
Beryllittn coveinopenesis in animals,

{a) Pulmonary Concer in  Experi-
mentel Animals by Inhalation, Schepers
ct al. (3937~ reperted the induction
ef malirnant pulmenary neoplasms in
rats exposed to an aerescl of beryllium
suilfate at an average dose level of 35
pE/m’ for periods of up io slx months,
and thereafter observed without treat-
ment for periods of vp to 18 months,

. Reeves ef al. (1967 ™ exposed 75 male
and 73 [emale rals coutinuously to the
inhalation of beryiiivm sulfate serosol at
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o mean concentration of 34 wz/m’ for
periads of up to 58 weeks. Sample ani-
mals were killed at 4-weclk intervals
during the Gé-week exposure peried, and
also aiter the end of trentment until the
82nd weeir of agze, From the 40th week
onwards, Reeves reported that alveolar
adenocarcinomas began (o be found and
tumers of this type were seen in all of
43 rats killed affer the 56th week of ex-
posure, No lung fumors were reporied
-ta have developed in 150 unexposed con-
trol rats,

Wazner et al, (1568 ™ exposed rats,
mnnkers and hamsiers for 6 howrs per
dav, 5 davs per week to an adngspigre
containing 15 mez/m™ of bertrandite or

2131 pre dust. The atmospheric conven-
frationy in terms of berylMum 1TZed woere
210 po/nY and 620 ap/ms, vespectively.
Aftor 17 months, 18 out of Lhe 19 rais
expossd to beryl ove ab levels of 620
pg Besm® had developed pulmonary
tumors of various {ypes, Luinig changaes,
including granulomatous lesions, but no
iumors, were segen in rats exposed to
Lertrandite dust. Monkeys and ham-
sters did not exhibit pre-neoplastic or
neopiastic lesions as a result of exposure
{o either ore,

Schepers (1864)° found & 3-mm diame-
ter neoplasm In a feinale mankey of ithe

Mucacts muilatta species that died 82

days afier the last of 10 dally exposures
(6 hours per day) to an aerosocl of heryl-
livm phosphate (BeHP0O,) at a conceu-
tration of 10,556 ag per cubie ineter, The
menkey was one of 20 females of the same
species exposed variously to beryliium
suifate, beryllium fluoride or beryllium
phosphate. Most of the monkeys died or
were killed early in the experiment,
Chemical pnewrnonitis was a common
cause of death. The author could not rule
out the possibility that the tumor was
snontaneous in origin.

In 1966, Stokinger et al. reperfed upon
eryllivin induced pulmonary canceyr in
rats as found by Vorwald in varicus stud-
ies. Stokinger stated that:

Frimary pulmonary cancer appeared as early
as B motiths after completlon of the (ntra-
tracheal infection and after 8 months of
tnhalntlon, T hours daily, 5 days a weck, The
incidence of the cancer was almost 1007 ln g
Iarge number of rats that hed swvived 18
months of daily expositre to beryllium sul-
fate aerosol, Bt a coneentration averaping
either 42 or 21 xg/m of chamber alr. Even
at the very low concentration af 2.8 ,oan,
wileh {ngicentally approaches the maxzinium
allpwahle cconecntration’ of beryliiam  for
Irman subjceis, a substantlal number (13
of 217 of rats developed pulmonary cancer.
ulmonary eancer had never Deen diccovered
in tucusands of rats of many different str2ins
that for purpoe;es of control had lived In
elean afr.

In 1968, Vorwald ef al™ gave each of
the 26 young Rhesus monkeys s single
intrabronchial and/or hrenchomural im-
plantation of pure berylium oxide (5%
suspension in physiclogical saline) . They
exposed an additional 10 monkeys inter-
mittentiy, over a prolonped pericd, to an
atmospheric concentration of Leryilium
sulfate aerosol of 35 ag/m°. During the
first 8 vears of the study, three of the
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monkeys exposed to beryliium oxide and
two of those exposed to beryilium sulfate
developed pultnonary cancers.

(b) Bone Cancer in Experimentioal Ani-
suels by . Inidrgvenous Administrotion,
Gardner and Heslington (1546) were the
Tirst of many investigators to report the
inductiom of osteosarcomas in rabbits fol-
lIowing intravenous Injection of zine
beryllium silicafe or bervliium oxide.
All of the 7 rabbits that survived
treatment with zinc beryilium sili-
cate for 7 months or more developed
malignant * osteosarcomas, often  with

" PROPOSED RULES

the site of the ecancer, 5o the causative
agent can be identified only through work
histories,”

Stoeckle et al. (19693 reported the
longterm follow-up of 60 selected cases
of chronie beryilium disease first diag-
nosed between 1944 and 1966. The na-
tare of the exposure to beryllium varied.
At the time of the report, 18 patients had
died: 13 from corpulmonsals, 1 from res-
piratory insufficiency, 1 from cardiac
arrest, 1 fromn virus pneumenia, 1 {rom
renal insufficlency and 1 from an un-
stated cause. It is interesting that cane

48817

with recent exposure died from leuke-
miz." The report states Jurther, that the
“Incidence of lung cancer was hipher
than expected (four cases}, aithough the
small series dees not allow a delinitive
conclusion,” -

The American Conference of Governi~
mental Industrial Hygienists ¥ ™ in their
“Threshold Limit Values for Chemical
Substances in Workroom Air Adopted by
ACGIH for 1975 have included bervllium
in the category of “Occupational SEub-
stances Suspect of Oncogenic Poiential
for Waorkers.” Bervllinm was included in
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such other Infermation as mey De appro-
wriate, Io addition to the attainment of the
hizhost dezree of health and safety protec-
o Tor the ewmployee, oiber considerations
shell be the latest available sclentifc dats
ir. the ficld, the feasibility of the standards,
and eXxperience gained under this snd other

healvh and safety laws. [Sectlon 6{h)(3)].

Fections 2(by (3) and (6), 20, 21, 22,
and 24 of the Act reflect Congress’ rec-
cgnifion that conclusive medical or sci-
entifle  evidence including causative
faciors, epidemiological studies or dose-
response cdata may not exist for many
toxic materials or harmful phvsical
ggents. Neveriheless, standards eannot
be postpored beesuse definitive medieal
or scientific evidence is not currently
availeble. Indeed, while final standards
&re based on the best available evidence,
the lezistative bstory makes it clear that
“it is not intended that the Secretary
be paraiyzed by debate surrounding di-

-verse medical opinion.” [House Commit-

tee on Education and Labor, Report No.
81-1291, 91st Cong., 2d Session, p. 18
(1970).1 This Congressional judgment
is supported by the courts which have
reviewed standards promulgated under
the Act. In sustaining the standard for
occupational exposure to vinyl chloride
(29 CFR 1910.1017), the U.8, Court of
Appeals for the Second Cireuit stated
that “It remains the duty of the Secre-
tary to act to protect the working man,
and te act even in circumstances where
existing methodology or researci: is de-
ficient.” [“Soclety of Plastics Ihdustry,
Ine. v. Occupational SBafety and Health
Adminisiration,” 509 F, 2d 1301, 1308
(2d Cir, 1995y, cert denfed .___US, __._
85 S.CL 1963, 44 L. Td.2d 4B2 (197503

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'

seme of the questlons invelved 'in the pro-
mulgation of these standards ave on the
Irontiers of sctentlfic knowledpe, and con-
sequently a3 to them insufiiclent data is
presently svailable to make a fully informed
factunl  determination. Declslon making
muel in that clrcuwmstance depend to a

© gremter exteut wupon policy judpments nng

less upon purely factual analysis,

[“Industrinl Union Deparfment, AFL—
CIO v Hodgsorn,"” 499 ¥, 2d 467, 474 (D.C.
Cir, 18741 .5

In setting standards, the Secretary is
expressly reguired to consider tha fensi-
bility of the proposed standards. Senate
Comm. on Labor and Public Welfare,
S Rep. No, 91-1282, 9ist Cong., 2d Soss,
58 (1870). Nevertheless, considerations
of technological feasibility are net lim-
ited to devices already developed and
in use. Standards may require improve-
ments in existing technologies or require
the development of new techmnology.
{“Bociety of Plasties Industry, Inc. v
Occupational Safety and Health Admin-
isiration,” 509 F. 2d 8% 13097 -

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

- i
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plovees of hazards, suitable protective
equipment, control procedures, moniter-
Ing and measuring of employee cxposure,
emplores aecess Lo the results of moni-
toring, and sppropriafe medics] exami-
nations; moereover where a standard pre-
scribes medical examinations or other
tests, they musi be made available gt no
cost fo the employee [{Section &(b}
(733 ), Standards may alse pressribe ree-
ordkesping reguirements . wihere neces-
sary or appropriate for enforcement of
the Act or for develeping information

regarding occunationn] accidents and

iilngsses (Section 8ied)),
V. THE ProrosaL

In the development of this proposal,
the Ozcupationnl Safety and Health Ad-
ministretion (OSIIA) has considered
recommendations contained in the doc-
ument “Criterin for a Recommended
Standard . . . Occupational Exposure o
Bervllivm” which was developed for the
Seeretary of Labor by the Nationsal Insti-
tute for Oceupational Safety and Health
(NIOSH), Department of Health, Edu-
cation, and Welfare. Purther, OSHA has
reviewed and considered the Atomic En-
ergy Commissicn Control Requirements
for Bervilium exposure b * ¥ ¥ g5 well
85 numersos reference works ahd jour-
nal articles. : '

The following discussion analyzes the
significant issues of the propoesed stand-
ard for occupational exposure to boryl-
lium and its compounds;

A, Scope and Application. The pro-
posed standard would apply to all work-
places it &ll industries, ineluding con-
struction and maritime as woli as “gen-
eral industry, where berylluun or any of
its compounds or alloys, is produced, re-
leased, packaged, repackagoed, stored,
handled, used or transported, angd over
which OSIIA has jurisdiclion,

B. Ezxposure Limits. The proposed
standard includes reguirements address-
ing the hazards assecianted with inhala-
tion of beryllium and dermal ond eve
contaet with berylium.

(1} Permissivle Exposure Limifs. 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 evis
dence. OBHA believes that in $this case
we are dealing with a substanhce that
causes chropic disease and perhaps
cancer. -

As to chironie beryllium disease, we arg
dealing with a latency period in. man
which by its very nature makes more dif-
ficult tlwe setting of a safe standard in-
sofay as beryllium is concerned. What we
do know is that 10-12 new cases of diag-
nesed  ehronde  beryllium  diseasg are
added to the Belyilium Registry each
year. Whether these cases result from
exposures higher than the present 2 pg/
m* standard is unknown, Nor do we know
what margin of safaty, it any, might ex-
ist as to the present standerd and its re-
lationship to the working populace,

However, this decision in the proposal

&5 to an anpropriate level is not made
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without sound support. Here we are deal-
ing with a substance thaf is carcinogenie
in test animals at levels comparable to
exposure levels suggestive of cancer in
man. Based on the best avallable evi-
dence, we do not know whether “safe”
levels or “no efect” levels exist for a
carcinogen and, if so, what they may be.
Therefore, attempts to contro! levels are
compromise; between the best medieal
und seientifie evidenee on the one hand
and practival considerations of techno-
logical and economic feasibility on the
other,

I s not possible af this time to state
precizely oy iow heryvlliuny exposures
con b2 maintained iy all cases through
engrineering controls, butb it is clepr tlicd
many  emplovers  have suecessfuliy
achicved control to levels well below the
present standard for many years, Based
on data from AEC in the period 1850-
1861, when eoncerted efforts were made
to reduce concentrations, NIOSH found
that the established Ievel of 2 pg/m?®
could be met, and thet, though uniferm
.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 Ohls extraction plant exposure .

levels were recorded at or below 2 pg/m? ° -

ovel a seven year period.! Williams, in
1961, presented - results of surveys of
beryilium exposules I 13 plants of vari-
ous types which indicate that exposules
were effectively controlled fo well helow
the current standard in the preponder-
ance of cases,

In view of the information presently
available to OSHA, including the above,
if appears reasoncble to consider o re-
duction in the permissible exposure limik
te 1 pp/m'. We hope that comments
submitted coneerning this proposal will
aszist QSHA In its final determination of
this jssue,

() Dermal and eye exposure Hmit,
Nwnerous studies of both human and
anlmal responses to bheryllium and its
compounds have shown the subsiance,
upon contact. to be capable of producing
skin irritation, dermatitls, and ulcera-
tions and inflammation of the conjunc-
tiva, and corneal bums, For this reason
the preposed standard would nof allow -
employvers to expose employess to skin
or eye contact with bulk forms of beryl-
lium {(see definition of “bulk forms” in
the proposed standard). . o

C. Aciion Lepel. The proposed standard
does not prescribe an action level, belovw
the TWA4, at which certain measures
such as monitoring and medical sarveil-
lance must generally be inifiated and
below which no monltoring or medical
survetliance need be conducted. The con-
cept of an-actlon level provides, statis-
tizally, o 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 g “safe” level but rather a level pred- -
icated upon feasibility, every justifleation
appeats to exist to require certain pro-

1
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tective measures such as moenitoring if

C there is any cxposwre to the sebstance.
This would ke true in the case of & car-
cinogen, where a “threshold” or ‘1o ef-
fect” lovel may not or does 1ot exist,
Accordingly, the propesal] requires that
monitoring be instituted at-any level of
exXnosure,

D. Measurement of Exrposure., The
emplayer would bhe required to monitor
the exposure of all emmployees exposed to
airbornte concentrations or to bulk forms
bervllium. In conducting tiie monitoring
of emplovee c¢xposure the

reflects employee exposure cohditions
over the entive work day,

In establishments having more {han
one work operution invelving the use of
heryllium, monitoring must be per-
formed for ench operation and each tyve
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 gquarierly.

When any employes may he exposed
by skin contact to butk forms of beryl-
lium, the empioyer must provide af-
fected employees with protective cloth-
ing impermeaikle to the beryllium-
containing material being handled,

E, Mcthods of Measurement. The pro-
rosal would require thet expostre meas-
urements reflect the actusl exposure
conditions for each employee. No spec-
ifiention is made for the loeation of the
samples taken. Thus, the emplover may
choosz to perform either personal,
breathing zone. or general air samples,
provided that the method chosen gives
an accurate indication of the emplovee's
exposures, Further, any apnropriate
combinaticn of lang-terin or shovi-term
samples would be acceptaije. However,
the propesal requives that all exposure
measurements ke calzulated on an eight-
hour time-weighted avevage hasis, with
the exception of the celling concentra-
tion meastrements, The sampling meth-

od must collest both respirable and non- .

respirable particles for analysis. Sam-
plers which separale the collected ma-
terial into size fractions are useful in
indicating the relative particle size of
the beryllium, but are of no value in
_asgessing compliance with permissihle
limits, as these limifs are based en the
total sirborne concentration.t®

The preposal reaquires tho: the ge-
curaey of the sampling mesthod have
8 confidence level of 037, The torm
“gecuracy” refers o the difference be-
woeen the mensured vaiue and the true
concentration. It sllows for both the
random variation of the method (its
precisiony and the difference belwesn
the average vesult from the methiod and
the true value (bias of the method). For
beryllium, the required accuracy for
concentration at or above 1.0 pg/m® s
pius or minus 256 at & 85% confidence
“level. This means that out of o long
csgries of measyremerds, 5% must be
within 25 of the true value.
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should be certain that such menitoring:
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F. Methods of Complignee. The pro-
poesed standard would reguire the em-
ployer to immediately institule enzineers
ing controis to reduce employee ex-
poslires to or below the permissible limits
cxeept in situotions where such controls
are infeasible. Iartheér, in situations
whers the engitteering confrols that can
e instituted immediately will not redoce
exposures to the time-weighted average
limit, they must nonstheless be used to
redice exposures {o the lowest practi-
coble level, and be sunplemenfed by the
use of work practice coniroels. Where
oath envincering controls and work
preciice contreis are insuflicfent to re-
duce exposurg to the pormissible limits,
tiey must nonetheless be used to reduree
exposures to the Jowest practicable level
Where both engineeving conirols and
work mactics contrels are insuiidclent to
reduce expasure to the permissible limits,
the use of personal protective devices,
such as respirators, would be reguirved.
In addition, & program must be estab-
‘lished and implemented to reduce ex-
posuras to within the permissiple ex-
pasure limits or to the greatest extent
{easible, solely by means of enginecering
controls, Written plans for vhis program
must be developed and be furnished upon
regiest for examinntion and copying to
ranresentarives of the Secretary and the
Iirector, These pians must be reviewed
and updated pericdically to reflect ithe
evrrent stoetus of exposure control.

Frrinzering eontrols are the preferred
menns of complinnee beeauze they reduce
exposyre hazards in the work place en-
vircmment by removing ihe airborie con-
tominants, Engitcering controls may in-
clude the installation of local exhaust
ventilation ¢r the modifieation of a prac-
ess &0 25 to reduce emission of the con-
taminant into the work place, When
mechanieal ventilation is used for enwri-
neering econtrel, cheecks of air system ef-
ficieney, such as capture velocity, duct
velocily or static pressure muast be made
a2t lenst every 3 months. These checks are
neceseaty to assure that the primary
control system (mechanical ventllolion)
is functioning effeclively at all times.

When engineering conirols prove to be
infeasible or inadequate. work practice
controls become the preferred means of
compliance, Wark praciice conirols in-
clude such items gs the use of vasuum
clzaners or waier-spray clezning meth-
ods, instend of compresszd ofr, Howover,
woirlh praviize conteels are effeclive only
wlhisn strong supervizory controd 1s main-
tainod, .

Raspirarors ave the lepsi salisfnetory
nizans of cdntral boeauss of certain dif-
ficultizg inherent in their use. Respira-
tors are capable of providing good pro-
tection only if they are properly selected
for the concentrations of airborne con-
taminants present, propeariy fitted to the
cemployee, wolmt by the employee, and
replaced wien (hey have ceased to pro-
vide nrotection. While it is theoreticaliy
passible for all of these conditions to e
met, it is meore often the case that they
are net, aand 8s conseguence, the npro-
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tection of emviovees by respirators is
not always effective.

G. Renulnted Arsa. The proposal re-
guires that rezulatzd arveaz be osinb-
lished, that access be limited to author-
ired persons, and that & roster of per-
sons authorized to enter be made weekly

-and maintained for at least 40 years or
- for the duration of the employment pius
20 years, whichever iz lenger, One puay-

pose of establishing resulated areas is to

-t the exnosure 1o as few employees

as possible. The burden on the employer
is ronsidered to be minimal sinee the pro-
vizsions regquire bhe employer mervely fo
idantify and control such areas,

H. Housekreeping and Waste Dispos-
al, Removal and nrevention of accwmu-
lations of bervllium dusi deposits o all
surfarces in 2 workplacs are jmporiant
aspeets in the control of air contamii-
nants, To ensurve that beryllivin dusis
and particles are nhot_reintroduced into
thie workplace alr, the proposal prohiibits
dry sweeping or the use of compressed air
fer cleaning of Acors and other sur-
faees whiere bervllium dust {s found.

Vacuuming and wafer-spray metnods
for dust removal are hoth sale and ade-
guate providad the practices outlined in

- the proposal alse calls for periodic clean-

ing of dust collection systems, Le. ducts,
{illers. ete,, to reduce dust accumulations
which may create a fire hazard.

Tor disposal af hervllium  wastes,
seraps, equipment or debris, the proposal
would reauire that such matarials be col-
leeted and dizposed of In secled bags or
other closed containers which will pre-
vent dispersion of the heryilinm outzide
of the hag or container,

I. Modieal Surveillumee. As diseussad
in Seetion II of this Notice, the taxic
eflects of overexposure o beryllinm take
many forms inecluding perhaps cancer,
Further, since the symptoms of chronic
pervllinin dizease are often similar to
those of other respiratory diseases, the
real cause of the symptoms has offen
heen incorrectly diaznosed as fuberculo-
sls, spreoidosis, ete, To diaghoess 2 case
of cancar or chronic beryllium disease re-
quires supporiive evidence of x-ray find-
ings, immunological tests, pulimonary
funection tests, and the establishment of
beryliium exposure by finding beryllium
in urine or tizsue or by strong epidemio-
Ingical evidence of exposure. To differen-
tinte Deryilivm diseaze from other respi-
rotory nilmeants. the rhyvsicion mnss eval-
uate the entire clinical picture®

For Lovvliium workers, evidenoe ol

rerviliim 1n the urine or tissues would
ot sutomaticaliy indicate that thev are
suflerine from beryllium disease, unless
other evidence such as x-rays or pul-
monary function tesis indicnte that such
findings are probably an indicalion of
the disezse. For this reason, employees
who work with beryllinm should underzo
medical sereening so that indications of
overexposure are delected as early as
passible. OEHA has proposed medical
sarveillance requirements for emvloyers
having employees exposcd to airborne
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conecentrations of beryllium above the
TWA or ceiling limit. The purpose of the
reguivements is to ensure, to the extant
possible, that early symptoms of cancer
or beryllium disease are properly di-
agnosed and sppropriate measyres 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 surveii-
lance for any employes assigned to a reg-
ulated area. A medieal examination in-~
cluciiir at Ieast a 14 X 17 posterior-an-
terior ehest w-1ray; pulmonary function
tests, inelucine foresd vitsl eanociiv: n
baszline weight deferminstion and a skin
examination, must also be made aveil-
ablie o empioveos.

In a June 5, 1974, letter to QEI2A. Dr,
Homayoun Karzemi,®! Chief, Pulmanary
Unit. Mussachusetts General Haospital,
recammended that tests of arterlal blood
gas or carbon monoxide diffusing capac-
ity of the lung be made at least every
three to five years for individuals wark-
ing with beryllinm. Dr. Eazemi stated
thot early interctitial lung disease may
not appear as an abnormality on the
chest x-ray or by measurements of forced
vital ecapacity until the disease is i an
advanced stape, Qther experis agree that
meagsurements of arterial blood gas or
carbon monoxide diffusing capacity arve
more sensitive defectors of lung disease,
but feel that it is technieally infessihle
for embloyers to have this test adminis-
tered on a large scale. For this reason,
G5HA has nos included this test as part
of the pronosed medical surveillance re-
quirements. However, the test is sus-
gested i the Appendix € madical puide-
Ines whon tests of foreed vital cappcits
are abicrmal or the phvsician {eels such
an examination would be necessary.

Afthongh the propozcl specifies the
tvpes of medical fests apd examinations
to be given affected einpldvees, the em-
ployer may allew the examining physi-
cian to use other tvpes of medical exam-
inations. provided they can give at leaszt
equal assuranee of detecting thie medical
conditions pertinent to protecting em-
ployees from the health hazards asso-
clated with bervilium exposzure. The
emplover may acecept such alternative
medical examinations If the emplover
obtalus a statemont from the physisian
setling forth the aiternative medical ex-
aminations and the rationgle for thelr
substitution.

The emiplover must provide the exam-
iuing physician with a covy of the stand-
ard for barvllium, Including appendices;
a deseription of the omiployee's dutieg) a
descerition of any personal protective
equipment used by tiie employee; the re-
sults of the emploves’s exposure meas-
urement; and an estlmate of the levels
to which the employee will he expozed.
The employer must also provide any
available employee medical history in-
formation requested by the physician.

Followlng the medical examination,
the emiplorer must obtzin & written opin-
ion frotn the examining physician stating
whether the employee has any medical
condition that would place him at in-
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creased risk fo his health, or that would
be aggravated by exposure to bervlliam.
The physieinn’s opinton must state any
rezommended limitations upon the em-
ployee's exnosure or upon the emnploy-
ee's use of prolective eguipment and res-
pirators. Alse, the opinlon must state
that the employee has been infermed of
any medieal conditions which require
further examination or treatment, ai-
though tiie written opinion must not col«
tain specific findings or diaghoses un-
related to the cmploves's exposure to
Leryliitn. The empicsyer must provide a
copy 0l the phrsician's wiitten opinion
Lo exch emnioyrae,

If, based on the physician’s opinion,
e employer Geteri thnt exposure
ol a1 emplayes o bervlium would ina-
terially impair the emplovee's healih, it
is the responsibility of the employer to
remove the employee from exposure.

The emplover must inform each em-
ployvee who refuses requived medieal ex-
aminations of the possible health conse-
guences of =uch refusal and the em-
pioyee must sign a statement indicating
an understanding of the risk involved
I the refusal to be examined. The intent
of this requirernent is to eheottare em-
ployees to take medical examinations. It
iz felt that a clear undersianding of the
nhecessity of medical examinations to
minimize potential health consequences
will encourage emplovees to accept the
redical surveillance program.

J. Employee Information and Train-
ing. Informaticn and training are es-
sential for the prolection of employees
because an emploves can do much {o pro-
fect himeself i he is infortned of the
nature of the haravds in his work place.
To he elfective, an employvee edueation
systam must apurise the employee of the
grecific herards prrnnd

inted with higwerk
environment, For this reason, the en-
ployer would be required to inform each
cmployeo assigned to repuluted areas of
the nature of beryiium-relsted health
probiems, the necessity for expasure con-
trol and the medical and industrial hy-
gierie monitoring programs. Further the
cmployee must be instructed to report
rrompily the development of symptoms
or conditions which could be attriputed
1o overexposurs to beryllium.

¥, Recordleepiity, The nropozed
stondard would reguire the emplever to
keen written records of the Iollowing:
meazarcinents  of emiployes  exposure;
tests of meehanieal ventilation system
elilclency iwitere such sysiems are used
for engineering controll ; annual train-
ing snd information sessions; authorized
personnel rosters; medical examinations
and me-plecement histories,

Sinee symptorns of chronle beryilium
disease offen do not appear for many
years after the lasi exposure f{o beryl-
lium, 1r'ecords of exposure mensuremernts
and medical examinetions should be re-
tained for a period of years, even after
the emplovee ceases to work in the beryl-
liun industry, Tor this reason, the
recordkeoping provisions of the proposal
reguive the embployer to refain these
records for at lenst 40 years, or for the
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duration of employment plus 26 years,
whichever is longer,

OSHA is aware that certain provisions
of tlis proposal, such as mediesl survell~
Iznce end the extended retention period
for exposure measurement and medical
monitoring  records may pose special
problems to some emplovers, especially
thost who have small numbers of em-
ployees, operate with non-fixed places of
employment, or use workforces which are
highly transient In nature. .

This awareness has been expressed by
the Department of Labor in o statement
submiited to the House Bua-Commitics
on Eovironmental Probleius Affecting
Smzll Business on 26 June 1875, as iol-
lows:

It hasx become increasingly evident thab
the combined body of Federal regulations im-
poses a substaniial, and, to some extent, un-
necessary burden upon employers, partie-
ularty those who run small businesses, While
mosd 0f these regquiremients Serve a NCCESSATY
end useful purpose, a definite potentinl exists
for duplication, conflicting stendards, and
inappropriate recordkeeping requirements.
i an effort to eliminate probiems where any
exist In the Department of Labor, T have
reguesled my agency heads o sssess the
small batsiness impnet of the laws they ad-
minjster and determine what can he done
ta ease the burden on the small employer,
while still mssuring complience with the
lzwy,

Although it is clear that OSHA's first
and primary responsibility is to assure
employees safe and hezlthiul places of
employment, the Act and its legislative
history recogrnize that eronomic and
technolozical feasihility are legitiraate
factors to be considered in the setting of
orcupationsl safety and health stand-
ards.

In addition, the Act explicitly takes
ceonizenes of its impact upon affected
small business, specifieally with respect
Lo any recordkeeping requirements which
are imposed.

Pursuant {o section Bid: of the Act, -
OSHA s 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
itsell to specific alternatives, OSEA in-
vites comments concerning options which
would hoth provids full protection to af-
feered employecs and at the same time
minimize the administrative and eco-
nomic burdenn on affected emplovers—
espeeially tlrpse withh gmall numbers of
employers, non-fixad workplaces, or
Dighily transient workforees.

A record of he tests of mechanicat
ventilation system efficiency Is required
to be maintained so that the enmployer
can ensure that tests of the system are
heing made at the required time inter-
vals. Further, the record is useful to the
employer since the evaluation of the
data obtalned in any individual test s
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-~

ey - -
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plavers provide employees or their repre-

sentatives with the cvnortunity to ob-

serve manitoring of emplovee exnosures
to toxie materials or harmful physical
agents, In accordance with ihis section,
the propased standard containg provi-
sions for such observation. To ensure that
the right to obeerve is meaningful, obh-
servers would be entitled to receive an
explanation of the measurement proce-
dure, to observe al]l steps related to the
measurement procedure, and to record
the results chiained.

The cohserver, whether an emuloyes or
designated reprezantalive, must be pro-
vided with and is required to use any
personal prolective devicos veruired to be
worn by emuplorses working in the area
ihat is being monitored, and must coml-
ply with 2ll othier npplisalfe saloty pro-
coduras.

M. Appendixes. Three cppendixes have
been included in this propesal: Appendix
A, “Substance Safety Data Sheet;” Ap-
pendix B, “Bubstance Technieal Guide-
lines;” and Apvendix C, Medical Sur-
velllance Guidelines. It should be noied
that the appendixes hove heen included
for informaticnnl purposes only. None of
the statements contained therein should
be construed as imposing o mandatory
requirement which is not otherwise im-
posed or as negating eny requirenient
which is imposed by the standard,

The information contained in Appens
dixes A and B is intended to nid the
employer in complving with roguirenents
of the stenderd. This informaoiion is nlso
to be provided to empioyess as vart of the
annual!  Araining snd education pro-
Bram.

Appendix C gives the emplojer a mesns
of providing the examiring physician
with an explanation of the rpotential
health eficets of bersllium exposuve and
provides informotion necfed by the phy-
sician to make an accurate resulis. Ap-
of the mediga) examination resuits. Ap-
pendix € also lists other types of exame-
inations, not required by the standard,
wihich nay help the physleion in making
an accurale dotermination of wihether an
employes should be exposed cor should
continue to be exposed to beryvllium,

VI. ENVIRONMEKTAL IMPACT ASSESSMIENT

The MNational Environmental Poliey
Act of 1863 (NEPAY (42 1IrS5.C 4221-
4347, vequires, among ciher things, that
Tedero]l noenciss nsscss gir or
maior aoth oE )
determizie whwether g sisnificoni imogot
o e sueiity of the loimnn evviyps-
ment may ra

wilisrmere, 20 TR
1999.30d) roauires Lo wirrrg OEHA do-
termines that an environmental impact
statement should he prepared, ihe deter-
mination o do 5o must be published in
the Federal Repister. Aeccovdingly, it is
hereby noticed that OSHA intends o
Cprepare an envirdnmental impaot state-
ment o the preposed standard for oc-
cupalional exngsure io hervllimmn in ac-
cordanre with the requirvements of 29
CFR Part 1904, .
Onee the draft environmental fmpact
statement has been prepared, nocopy of
it will be made available by OSXA to

101149).

v
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any meinber of the public who requests

an opporfunity to cormment on it Any’

1erson or azency submittine comments
an {f to OSHA must af the zame time
serward five copies of the comments o
the Couneil on Euvirenmental Quality
(CEQ), 722 Jackson Place NW., Wash-
ingron, D.C. A 45-day period will he al-
Iowed for the submission of comments
after the publication of the notice of
availability of the draft environmentat
impact stateraent. The drafl statement
will be availabile, wlere practicable, at
lzast 15 dars prlor ta o public hearineg
on the precosed standsrd. The environ-
mential impact ¢f the proposal would be
an appropriate issue =2 such hearing.

It apnears ot precent that the precad-
ing rreamble to Lhe propossd standad
for cceupational expestire o bervliiwm
adegintely assesses the impaet of the
praposal on lhe workpiace environment.
It further appears that the proposed
standerd for cccupational exposure to
beryllium will have no significant effects
on the quality of the human environ-
ment external to the workplace. The pro-
rosal does not inerease the amount of
perylilum permiited to be released into
the ambient air, nor does the proposal
cail for changes of industry practice in
disposal of berylium wastes, For these
reasons, OSHA does nct anticipate any
incleszed impact o1 the community con-
t;guot_xs to establishiments in which beryl-
lium is vsed or preduced.

Intorested persons may siubmit com-
ments that may bz helnfvl in preparing
tie draft envirenmental impact state-
mient on the proposed standawd. A per-
zon haviug revelant information or data
not readily available in the open litera-
ture is invited fo submit it to David K.
Rell, Offee of Standards Development,
Occupational Befely and Health Admin-
istration, U.5. Cepartment of Labor, 200
Constiiniion Avenue NW., Room N3669,
Washington, D.C, 20210, by Nevember 117,
15%5. Comments submitted in regard to
ihe proposed standard need net be 1e-
sgbmitlcd, All material received on en-
virenmental impact will be available for
rublie in=nection and cobying at the
above nddress.

VII, NOTES AND REFPERENGES '

The_studies discussed herein represent
the primary gonrces upon which the pro-~
Ioset berylilum stendard is bezed, The
sizn does rot ire all studies

; ' CETEA hias
relosmicnt of fhis
. g 1§
o ' ing at
the O . nbixatn Center, oam
NEEEDI, U8, Depariment of Labor, 200
Censtilution Avenue, N.W., Washington,
D.C, 20210,
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VIill, PUELIC PARTICIPATION

Intevested persons ave nviled 1o com-
ment on lhe proposed standard en of
before December 16, 1995, Written dats,
views and arguments must he submitted
in quadrumlicate to the Docket Officer,
O5HA Technieal Daia Center, Docket
No, Ho05, Room N362d, 200 Constitution
Avenue, W, U.S. Department of Labar,
Washington, D.C, 20210, Written sub-
missions must clearly ideniify the pro-
vislons of the proposed standard ad-
dresced angd the position taken with
resnect to each such provision. The data,
views and arguments will be availzble
for public inspection and copring at the
above address and will be made a part
of the record.

In addition fo the comments and ob-
ections invited above, OSHA hercby
solleits comuments from interested per-
sons regarding the poteniial inflationary
impact of the vreposed standard. Come

ments may be directed toward any or all

of the following subjects:

1y Cost Impact on consumers, busi- '

nesses, markets or Federal,
loeal government;

(27 Effect on productlvity of wage-
eatruers, buslnesses or government;

(3) Effect on competition;

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

(3} Eiffzet on employment; and

state, or
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(6) BEffect on encrgy supply  or
demand,

It 15 OSHA's infention to prepare an
inflationary impact statement and anal-
wals, if appropriate, or a certifieation
that the proposal has no substontial in-
fationary impact, at least 30 days prior
to any public hearings on the proposed
stangard. The potential inflationary im-
pact of the proposed standard will be an
appropriate issue at the hearings,

This procedure has been concurred in
br the Councll on Wasge and Price Sta-
Biity in aceordance with the Office of
MManazenient and Budget Cirenlar A-
13% (January 28, 1973), issued pursuant
to Exceuntive Qracy 11831 (30 FR 41501,
KNovember 27, 1474,

Pursuant to 29 CFRE 191111 (M) and
{er, interested persons may, in addition
to filing written matter as provided
above, file objections to the proposal re-
gqitesting an informal hearing with re-
spect theroto in accordance with the
following conditlons:

{1) The objections must include the
name and addrass of. the ohjector;

{2) The objlections must be post-

marked on or before December 16, 1975,

(3) The objections musft specily with
particularity 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 objections must be accom-

panied by a summary of the evidetce -

proposed o be adduced at the requested
hearing,

The : proposed- standard will he re-
viewed after consideration of tha 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{h)

and 3(¢) of the Qccupaticnsl Safety and.

Henlth Act of 1870 (84 Siat. 1593, 15599,
29 U.S.C. 635, 657), and 29 CF'R Park
1911, it is hereby proposed Lo emend Pard
1910 of Title 28 of the Code of Federal
Repulations as set forth below.

Signed in Washington, D.C. this 10th
day of October, 1975. .
Joux T, Duxtoe,
Secretary of Labor.

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

g 1910.1000 [Amended]

* - a * *

Bersllium  and  bheryllium  compounds . . .

Fag/1n? .. L Bagsm? L L RWegdmt L, . . 00
minutes (Z37.29-1970)
. e e B .

2. A new § 1910.1026 Is proposed to be
added to Part 19190 of Title 29 of the Code

of Federal Regulatlons, readmg as fol-

lows:
§ 1910,1026 Bcr,—llium.

{a) Scope and application, This sec-
tion applies to the transportation, pro-
duction, relense, packaging, repackaging,
storage, handling, or use of beryllium ex-

2w
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cept that this sectlon will not anply fo
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paragraph (@) (1) of tids section reveal

working conditions with respect to which employee exvosure, to be below the per-
any other Federsl agency has exercised missible exposure lmits {he employer

sfatutory authority to prescrive or en-

shall jrepezxt the measurements for each

force standards or regulations affecting employee at least guarterly.

occupational safety or health hazards.

" ({b) Definitions. “Authorized persons”
means any person 2uthorized by the em-
ployer to enter a regulated aves, or any
person entering such an araa as 4 desig-
nated representative of employvees for
the purpose of exercising the opportu-
nity to observe monitoring and measur-

(3% Measurements above the Permis-
sible Limils., (1) Where the measure-
mentys reveal employee exposures to be
in excess of the permissible exposure
lHmits, the measwrcinents reagired un-
der parvagraph (d)(1 of this section
shall be repeated for each employes ab
least menthly, The employer shall epn-

ing procadures under paragraph (d) of tiuue mensurements under this para-

this section.
“Beryillum' means elemental beryl-
linm and compounds anad alloys of beryl-

lium (as elemental berylliom) that may

be released inte the place of employ-
ment s particulnte matter or that may
he present in the place of emplovment m
bulk formis.

“Bulk forms” means beryllium which
iz not airborne but which poses n dermal
hazard to employees upon contact with,
of penetration of the skin. Such formns in-
clude seluble baryllium compounds or
solid forms (l.e. crystels, clips, shavings,
ete.) of soluble or insoluble heryllium
which could penetrate the skin., -

“Director” mweans the Dlrector, Na-

i

/

erapin Gl (3 until a4 least two consectt«
tive measuremetits are below Lhe parmis-
sible exposure limils and tlhwereafter the
empioyer shall comply witit paragraph
(b (2 of this section,

(i I esposure measurements reveal
employee eXposure 1o he above the TWA
\or the ceiling Umit, the employer shgll,
in addition to the retquirement in para-
graph (d) (3 (1)

{a) Inform the employee of the ex-
posure as reguired by paragraph (s
of this section;

(5 Instifute control measures ps re-
guired by paragraph (f) of this section;
and

(¢} Provide personal protective equip-

tional Institute for Occupational Safety ment and clothing as reguired by para-

and Henlth, U.5. Department of Health,
Education, and Welfare, or his designee.

graphs (gy and (1) of this section.
4y Additionel monitoring. Whensver

“Emergency” means any occurrence  there has heen a produétion process con-
such asg, but not limited fo equinment  trol change which may result in new or
failure, rupture of containers, or failure additional exposures, or whenever the

of control equipment which is likely to,
or does, result In the unexpected release
of beryllium in excess o2 the ceiling litnit.

“Secretary” means the Secretaly of
Labor, U.S. Departinent of Labor, or his
desipnee.

() Exposure limils— (1Y Pormissible
erpostire  limife—{1) Time-weishited
average hnit {TWaY. No employee may
be exposed to an B-hour time-weighted
average alrborne concentration of bheryl-
linm in excess of 1.0 per cubic meter of
air {1.0 ug/m®, based on a 40-hour work
weslk.

employer has any olller reasen to sus-

nect & change which wmoy result In new -

or additional exposuras, or whenever the
employer has any other leason to sus-
pect a change in exposture conditlons,
afiditional measurements in accordance
with this paragraph shall be made.

{8y Employee notificetion. The emi-
ployer shall individuaily notily i wyit-
Ing, within 5 working days after the
receipt of measurement results, every
employes who is found to be exposed to
beryllium above the TWA or the ceiling
Junit. Such notification need not be

(i) Ceiling Hmit. No employee may given more frequently than once =
be exposed to an airborne concentration meonth, The employ ee shall also Le noti-

of beryllivm in excess of 5 micrograms
per cublc meter of air (6 ug/m"
averaged over a maximim sampling time
of 15 minutes.

fied of the corrective action being taken,

as to reduce exposure to or below the per-

missible Hmits.
(6} Adccuracy of measurement. The

{2) Dermal and eve erposure Timit. No method of measurement shall have an

employee may be exposed by skin or eye
conlact to bulk forms of vlitm,

() Exposure moniforisng and Mmeasure-
meni— i1y Initial moniloring, ¥Pach cme
nlover whe ias o place of eroployment
in which berylium, is present shall
monitor each such workplace and work
operation to accurately measure if an

employee mway be exposed io beryilium

above the vermissible exposure linits,
and determine if any employee is ex-

ifwith a confidence limib of
3370 o not Iess than plus or mines
23% [or concentrations of berylilum
groater than oy equnl 10 10 ug/m’. Sam-
uing of dlyborne concentrations of be-
¥l Lo determine employves c<po-
sure, shail be performed by methods
which collect all airborne particles fle,
respivable and nonvespirabler. -

1y Employee exposure. For the pur-
poses of this section, employee expo-

accuracy

posed by skin contact with bulk forms of sure is that exposure which would ocowr
beryliium. Buclhh a defermination shall
be made by monitoring which is repre-
sentative of each employea's exposury to

Beryiiium over an §-hour peviod.
(23 Measuremenis below the permis-

if the employee
resplrator.

(0} Requlated dreas. (1) A regulated
area shall e estabilshed where concen-
trations are in excess of the permissible

werg mnat using a

.sible Hmit. If the measurements under exposure Hmits,
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£2) Access fo remulated areas shall be
limited to authorized persons,

{3 A weekly roster shall be made of
all persons who enter a reguiated area.

{f) Meihods of compliance.—(1) En-
gineering controls, (1) Engineeving con-
trels shall be instituted immedintely to
reduce exposires to or below the permis-
sible exposure limits, except to the ex-
tent that such controls are not feasible,

(iiy A program shall be established as
soom a5 practieabls, and implemended o
redice exposures to or below the per-
missihle exposure limits or $o the greatest
extent feasibie, solely by means of an-
fineering controls,

(iit) Written plans for such a program
shall be developed and furnished uwen
reguest {or examihation and copying to
the Secrctary and ihe Direclor. Such
pians shall be reviewed and revised ‘at
least every € months to.-reflect the cur-
rent status of the program.

(iv) When mechanical ventllation is
us2d to contrel exposure, measurements
which demonstrate the effectiveness of
the systermn to control the exposure, such
as caplure wvelocity, duet wvelocity, or
static prassuve, shall be made at least
every three months, Messurements of the
system’s effectiveness to control exposure
shall also be made within 5 days of any
chanee in preduction, proeess, o1 con-
trol which might result in any change in
aitbome concentrations of berylittm,

{(2) Work practice cantrols. Wherever
feasible engincering centrols which can
be instituted imniediately are not suf-
ficient to reduce exposures {o or holow
the permissible exposure lmits, they
shiall nonetheless be used to reduce ex-
posures to the lowest practicable level,
and shall be supnlemented by work prac-
tice controls.

(3 Regpirafors, Where feasible engi-
neering controls and supplemental work
practice econtrols are insufficient to re-
duce exposures to or below permissible
exposure limite, they shall nonetheless be
u=eed £0 reduce exposurss to the lowest
practicable level and shall be supple-
mented by the usz of respirators in ac-
cordance with paragraph (g) of this g20-
{lon as required.

(Z) Respirafory protectron———(i) Per-
mitted use. Where respirators are re-
quired under this sectlon, comnliance
with the permissible exposure Nmil msy
not be achieved by the wse of vespirators
escepl:

1y During the thne paried nocassary
to install engineering controls; or

tify In work situations such 28 moin-
teranee and rapair activities in wshich
engineering conwels are not feasible; or

(il In work situstions in which en-
gineering  controls and supplemental
work practice contrels are nsufficient to
reduce exposure 1o or below {he permis-
sible exposure limits; or

(tvy In emergencies.

(2} Respirgtor selection. (1) Where
respitators are required under this séc-
tion the emplover shall select and pro-
vide the appropricte respirater from
Table 1 and shall eusure the employee
uses the resplrator provided,
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TADLE 3
RESFIRATORY TROTECTION FOR RERYLLIGIM

Concentration of

" Berypltium (ug/m)*  Reguired Respirator

Equal to or less {a) Abr-purifying vespl-
than 19, . . - rator eguipped with
. . h 1 gh-clliclency fil-
tersiandguartor-
mask or half-mask
farenlece; or (b}
Bupplied eir respira-
tor  equivped with
half masgk facepioce.

(2} Alr-purifying respi-
rator eouinped with
Il g h-efficleney  fil-
fors! and full Ince-
tiece; or (b) Sup-
plied-zir  resplrator
ejuipped  with  full
faceplece; or ()
Sell-contalned
breathing apparatus
equipped  with  full
facepicce,

(a) Supplied-air respl-
rator eguipped with
half-miazk  {facenieece
and opersted in con-
tinuens Aow mete; or
{0y Powered air puri-
I¥ing respirator
equipped with hizh
efficlency filters! and
equipped with hali-
mask ar full ifsce-
plece or hood,

{n) Supplied-alr respi-
rator eguipped with
Iull feceptece, Relmit,
or hocd and cnorated
in comtinuouws finw or
pressure - demiand

Egual to or less
than BO, .

Equal to or
than 1,000,

less

. Eq-ual' to or
than 2,000,

less

’ mode,
Greater than 3,000 (a) Sell - contnined
or unknoywn, breathing napparatus
enuipped  with fult

Tacepfere and operat-
cd  In pressure-de-
mand Inode.
I WNorer High efficieney flter—%9.97 percent
eficlent spalnst 0.3 micron size partleles,

(ii} Respiraiors chell he sclected from
tiose approved by lhe Mining Enforee-
ment  and  Salely  Administration
(formerly called the Bureau of Mines)
or by the National Institute for Oceu-
patlonal 8afely and Health under the
provisions of 30 CFR Part 11.

{iii} Respirators prescribed {or hirher
concentrations may be used for any lower
concentration.

(3 Respirginr progrom. (0 The om-
rloyer shall insticuis o opesiveiory oro-
gram I aoeordonce with § 01310 o,
telv, {2y, and (N,

tiy Finisvies v ho wear re
shell e cllowed ta loava work
wash the face and respirater fooepisce
w0 pravent pefential skin irritation as-
socinted with respirator uvse. .

thy Eotergeney sifuofions—{3% VWrit-
iea plan, () A written plan for emer-
gency situations shall be developsd for
ench facility invelved in a heryllium op-
erntion in which thiere is a poscibiliiy of
an emegrgency, Apbropriate poriions of
the plan shall be Implemeuted in the
cvent of an smergency,

(ity The plan shinll specifically pioe
vide that empioyees engaged in eorrect-
ing emergency conditions shail  be
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equipped as required in paragraphs (g)
and (1) of this section until the emer-
gency is abaled,

(ii} ¥mplovees not engaged in cor-
recting the emergency shall be restricted
from the arca and nermal operations in
the affected areads) shall not be resuined
until the emoergency is abated.

(2) Alerting employees. Where thore
is the possibility of employee exposure to
beryllivm in excess of the celling limit
due {0 the oceurrence of an emergency,
3 gensral alarm shall e installed and
malntained to promptly alert employees
of suchl otrurrenCoE. )

thy Skin proteetion and work cloth-
inge (1) Work elothing, Where empdoy-
eeE are exposed Lo civborne concentra-
tlone of kporrllium i cxeess of the

Jrermaizzible exposure limils, ar e sab-
Ject to skin contact with bulk forms of
peryliivm ihe etoployer shall provide and
ensure that emplovees wear work cloth-

‘Ing ,and other appropriate protective

cquir;n1ent in accordance with this para-
TaD. '

(i1 The empleyer shall provids each
enployee with coverxils or shnilnr full-
hody work clothing, headeoverings, and
work shoes or shoe coverings. Resin-
impreguated poper or similar disposable
work clothing may be substituted for
fahric-irne clothing,

(i) New or laundered work clolhing
shall be provided at least daily to each
affacted emploven,

121 Skin ond  eive protection. I}
TWheravar empleyees are subject to skin
eontact with bl forms of beryllinm,
{lie emnlover shall provide snd ensure

Sthab employees wear proifective ploves

imparmesile o the material handled.

© (i)Y Additional protection such as face
siriclds, gozplas, and maunslels, which
provide ptotection for oyes, face, neck,
arms aitd gther oupozed skin arens, shell
bhe provided if the operation eouvld result
in =uch areas having contact with bulk
{forms of bervllinm.

(i) Protective clothing and eguip-
ment reguired by this paragraph shall
ba zupplied to each emploves daily, and
shall ke maintained in aecordance with
poragreph (1) of this section.

(v REouipment and clothing lounder-
ing and mainienance.— (1) Loundering.
{i} The cmployer shall launder, main-
rein, or dispese of skin protective devices
and workh clething reauired by pora-
crely (4 £ this ool
a0y
ciaans beryIium
Lve devicss rv oot

ul ef-

crentioliy Jweem?
sxire to covyilium.

(2 Remorval and storage. 1) the em-
plover shall ensure that emplovees re-
mave coniomingted work elothing only
in change rooms as required by pava-
sroph (ms (1 of this section.

(1) The empleyer shall engure that no
cinsloven vemaves contominated protec-
tive Jevizes and work olnthing from the
chinnge roeom exeont for thaose smployess
authorized o do so for the purpese of
Izundering, maintenance, or disposal.

il BerylHom-contarainated protec-
tive devices and work clothing shali be
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placed and stored in closed conlainers
which prevent dispersion of the beryl-
Hum outside the confainer.

tiv} Containers of contaminated pro-
tective devices or work cloihing which
are to be removed from change roams
or from the work place for laundering
or disposal, or for any otier reason, shail
beur labels In accordance with para-
graph (P} (2) of this section,

(v} Dust removal by blowing or shak-
inz of work clothing is prohibited.

) Housekeening—il) Work surfeées.
(1) Al external work surfaces shall be
matitained free of accurnulalions of
Leryllinm dust,

iy Dry sweening rnd the use of com-
prazsed 251 for the cleaning of finors and
ciicr surfaees where baryvilium dust is
found iz proqibiied. -

(iii) Where wvaeuuming methods wre
selected, either portable units or per-
manent systems may he used.

(@) If a portable unit is selected, the
exhaust shall be a{lached {o the genernd
wornplace exhaust ventilation system ot
collzoted  within  the vheuwm  unit,
enuipped with high efficiency filters, 5o
ithat beryliium is not reintroduced into
the work place air; end

(B) Portable vacuuwn units used to col-
lect hervllium, may not be nsed for other
cleoning putrposes and shall bo Inkeled ng
prescriled by paragraph (¢ (2) of this
section. - )

{tvy Cleaning of floors and cther oo
taminaled surfaces may not be perforn
by washing down with a bose, unlss
fine sorey has fivst heen laid down,

{2y Dust ecliection sysfems. Periodic
cleaning of dust ecllection sysisms. je.
dueis, filters, etz shinll be performed to

4

5 A

- reduce heryllium dust buildups.

th) Waste disprosal, Beryiium weste,
socrap, debrls, bags, containers or enuip-
racnt, ecnsiensd feor disposal, shall e
colleeted and disposed of i sealed bass
nr other clored containers which prevent
cispersion of beryliium oulside the con-
tainan,

fm) Hygiene facililies and proclices.
Witele emnloyees are exposed to airborneg
concentraiions of beryllium in excess of
the perntissible exposure limits, the fa-
_cilities describad by this paragraph shall .
he provided by the employer for the use
¢f {hose emplorees and emoloyess shall -
he recuived to use the facilitiss provided,

{11 Chonae rootne, The eranloyer shatl
nravide clianee reoms in oocordanes with
$1918.14% {0y,

2y Showsre. Showers ghall be pros
o i gecordoncs with § 191010140
i3, .

(%3] Locker-sfiowsy  arrangamenis.
Clothes locker and shower facilities shall
ha so prranaed thef the showers serve to
demarveste babwoen potencvially contom-
jinsied and uncontaminaled areas.

(4)  Lavatory-toilet crrangements.
Lavetory and toflet facilities which are
Inczted in heryllitnm contaminatad areas
shoall Be =o prranged that no access is
avziickle to an uneontarminated nren.

) Medieel surveillance—{(1Y General
roguiremnents. (1) Bach employer who has
a place of employinent in which cempley-
ees pre, have been, or will he exposed Lo
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beryilium ahove the permissible exposure
limiy or celling limit shall instifute a
medical survelilance program.

(1) The program shall provide each
affected emihloyes with an opportunify
for medieal examinations in accordance
with this pavagraph.

(i) ¥f any employee refuscs any re-
guired medical examination, the em-
ployer shall inform the emplovee of the
possible health conseouences of sach re-

fusal and obtain a signed staternent from

the employee indicating that the em-
ployee vdersiands the risk Involved by
the refusal to be examined,

(ivy Al miedical examinaiions and
procedures shril be performed by or un-
gder the sunervision of a Iconsed phivsi-
cian, and shall be provided during the
employes’s normal sworking hsuvs, with-

outb ecst to the emplayen.

2y Mitiel cxmuinations, At the time
of initial assigtitnent, or upon institution
of medical surveillance, the following
shall be performed by the physician:

() A work history and a medical his-
tory which shall inclunde the presence
and degree of respiratory symptoms, ie,
breathlessness, cough, sputum produe-
tion and wheezing; and

{il} A 1medica]l examination which
}nust inelude as a minimum the follow-
ng:

() A 14 ¥ 17 posterior-anterior chest
H-ray;

{6 Pulmonary function tests to in-
clude forced vitnl capacity (FVC),

{¢) Baseline weight; and

(¢} A skin examinalion. )

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

(1) Tf 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 meske such examination
available to the employee.

(4) Alternative medical examinciions,
If the examining physician delermines
that alternative medical examinations to
those specified In paragraph (n) 4 of
this section will pravide at least equal as-
surance of detecting medical conditions
pertinent to prolecting the emplovee
Irom the health hazards associated with
expozure to beryllivm, the employer msy
accept such slternotive megical serveti-
1:11}!:"3 examinetions 2s meeting the re-
nuirements of this section provided that
the employer

(i} Ontains a stotement from (e ex-
amining paysician setting fortlr the
alternative medical examinations and
the rationale for their substitution; and

(iiy Informs eacht exposed emplovea aof
the fact that alternative medical exami-
nations to those required in paragraph
MY {2} of this sectwn are o be meade
available,

{5) Inmterin examinatlions. Each em-
ployee exposed to beryllium due to the
ccourrence of an emergency shall be

- provided the medlcal examinations pre-

selibed In pamgraph ({2 of this

_ sectlon.

-

fied in § 1910.134 (b, (D), (e},

- PROPOSED RULES

{§) Information provided to the phy-
sicign, The emplover shall provide the
following information to the examining
phvsician:

{1> A copy of this regulation for hervli-
lium1 including Appendixes A, B, and C;

(1) A deseription of the aifected em-
ployee's duties as they relate to his
eXDOSUre: )

(ilijy The results of the employee's
exposure measurenient;

(ivy A description of any personsl
protective eguipment used:

(v) The emploves’s anticipated o1 es-
timated expasure level (for prepiace-
mentd examinations or in cases of expo-
sQire due to arl emergency? ; and

(vir Upon roovest of I‘ile nhysician,
information Ifrom previcus modical ex-
aminations of the affected employee.

(7Y Physician's writton opinion. )

"The employer :hall cbiain a written

opinion from the examining physician,
containing the following:
(@) The physician's opinion as to

"whether the employee has any detected

medical condition which would place the
emuplovee &t increased risk of material
impeirment of the emnloyee’s health
from exposure io beryllium, or which
would directlv or indirectly agsravate
any detected medical eondition; and

{IN Any recommendsd limitations
upor the empiovee's exnosure to beryl-
Thum atnd upon the use of protective
equipment and respirators; and

{e) A statament that the emuylovee
123 been nformed by the physician of
any medical conditions which require
furthev examination or treatment.

(1i} The written opinion shall not re-
veal specifie findings or dizghoses un-
refated to exposure to beryllium.

(ifi) A copy of the writien opinion
shall be provided to the &affceted
cmployee, '

{ivy If the employer determines, on
the hasis of the physician's written opin-
ion, that any employee’s hrealth would
he materially impaired by continued ex-
posure to beryllivum, such employee shalt
be withdrawn {rem possible exposure fo
beryltivm,

(0) Employes informuaiion and train-
ing.—(1) Training program. (1} The
employer shall provide s training pro-
gram for £ll emnloyees assigned to work-
blace daress where any heryliivm is pro-
ducad, released, packaged, repackaged,
stored, handled, ar used.

(iy The lrmdning program shall be
provided at the time of initial nssign-
ment. and af loast armueily thoveafier,
and shall incluce nforming ¢ech em-
nloyee of:

(¢} The information contained in the
substance duata sheets for berylliam,
whicii are contoined in Appendives A
and B;

(b) The cuantity, location, manner of
use, release or storapge af berylllum and
the specifie nature of operations which
could resuls in exvpastire to beryliium nb
or above the permlssible limits as well
a5 Any necessary protective steps:

{cy The purpose, proper use, and lim-
itetlons of resvivatory devices as speci-
and ()
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{1y The purpose and a description of
the medical surveillance DProgrem s re-
quired by paragraph (n} of this section
and the ipformation contained in Ap-
pendix O

{g) Emergency procedures as required
by paragraph (b)Y of this section; and -

(£ A review of this standard.

(2) Access to training matermls [$)] A
cony of this standoard and its appendices
shal] be rendily available to all employees
exposad to beryllium,

{if) All materinls releting to the emn-
ployec information and fraindng pro-
gram shall be provided upon renuest to
the Aseisiant Secretary and the Direcior,

(pY Precoutionary lobels gnd signs. (1)
Genergl. (i) Labels or signs reauired by
this paragraph may be in addition to or
in tombination with lobels required by
other statutes, vegulations or orginances,

(i) No statement shall appzar on ov
near any reguired sign, label or instruc- |
tion whicl contradicets or detracts fiom
the effect of any such required sign, lapel
or instruction,

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

(Y The
“DANGER"

{i) The word “BeryHium” (may in-
clude additions] words such as alloy,
powder, product, efo.)

(i A warning statement against
kr hviug dusts or fumes,

s A warning statement to avold skin
o eye contact where such hazards ave -
presént and {0 wash fhoroughly after
handling.

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

WanNine (or DANGER)

AUTHORTZED PERSORNEL ONLY

Fesplrators end Profective Cloihing
Hegulred to e Worn in this Arves

(¢} Recordkecping — (1) Exposure
weasurement. The employer shall keep
an accurate record of all measurements
faken to monitor emplovee exposave 1o
beryllivim as prescribed in paragraph (]
of this section.

(1) ‘This record ghall include:

fa) ‘The date of measurements;

" {b) The operation involving exposure
to bersllium which is being monitored:

() Sorimting and sualvtiesl moethods
uzed ond evidenee of thely accuracy;

(¢ Nuwmber, duration, and resuits of
sanies talen:

(¢) Type of protective devices worn,
if any; and

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

(i) This record shall be maintained
for at least- 40 years, or for the duration
of the employer’s employment plus 20
vears, whichever is longer.

(2) Mechanical ventilation measure-
sments, When mechanical ventilation is
wzed a5 an engineering contvoel, the em-
rloyer shall maintain g record of the
measurements demonstrating the sffec-
tiveness of such ventilation as reguired
by paragrapt () (1} (iv) of this section,

word “WARNING" or
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(1) This record shall inghede:

teey Date of measurement;

(b} Typrz of mensturcinent taken: and

(¢} Resultof measucement,

(i1} Thiz record shall he maintained
for at least two years.

(3y Ewmployee iraining. The emnloyor
shall keep an aceurate record of all em-
ployee fraining required by paragraph
(0} of this section.

(1) 'This record shall inciude:

(6) Dateof training;

(B} Name and scoinl seeuriiy narm-
ber of employec traised; and

{e) Content or scole of training pra-
vided;

(i) This record shsll ke mainicined
for at Icast 2 yeagrs.

(4) Medical surpcillanes. The employ-

er shall keen an accurais medical recerd

for each emplovee subject io medical
survelllance reguived by parasraph in)
‘of this sectiovn,

(i} The record shall include:

{z) Physician’s written opinien;

{g) Any empioyee madical complaints
related to exposure to beryllinm;

() A copy of the infcrination pro-
vided to the phyvsician as required by
paragraph (n) (6) of this section; and

(d) A zigned statement of any refusal
to be examined.

(ii} This record shail he maintained
for at least 40 years, or for the duration
of emplovment plus 20 years, whichever
iz lomger,

(5) Rosiers. Rosters required by para-
graph {ey(3) of this section shzll he
maintained for at least 40 vears.

(8) Avgiladilily. (i) AD rocords re-
quired to ke mainiained by this section
shall be made available upon reguest to
the Secretary and the Direcior for ex-
amination and copying,

(il} ¥mpioyee oxposure measurement
records as required by paragraph (i (1)
of this section shall he made available
for examination and coprinz to em-
ployees, former cmployees, and their
designated represeniatives.

i1y Emplores medical records re-
guired to be maintained by this section
shall be made available upon request for
examination and copying to a physiclan
designated by the emplovee ov former
employee,

Ty Transfer of recards. (H In the
cyent the employer reases o do hisiness,
the suceessor shinll reecive and retain
all records roguired to be maintained by
this seetion.

div In the event the cmnlover ceases
to do business and ibiers i3 1o sUccessor
to receive and retain his records, these
records shall he transmitted by mail to
the Director, and each emploven and
former employee shall be individually
netifled in writing of this transfer,

(r) Observalion of moniloring. (1) Em-
ployee observation. The employer shall
give his employees or their representa-
tives, an opperiunity to cbserve any
measuring of their exposure to herviiium
}:{hich fs conducted pursuans to this sec-
ion,
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(2) Observation procedures. (1) When
observation of the monitoring of em-
ployee exposure to horyllium requires en-
try into an area where the uzc of per-
sonal protective devices is required, tho
obgerver shall ke provided with and re-
quired to use such equipment and shall
comply with all other epplicabls safety
and health procedures,

(iiy Wilhout interfering with the meas-
urement, observers shall be cntitled to:

{a} Receive an explanalion of the
measbrement procedures;

() Obsavve all steps related to the
messureinent of ciriotne concentraion
of beryllium perioviaed ot the place of
exntaure; and

fe) Record the resulbs ghtained.

(s) Effective dofe, This standard shet]
bzoome cifestive 30 goyvs lO]IO\.\..ng, Bub-
lirntion of tiwe fnal standard in the Fen-
ERAL REDGISTER,

(5 Startup dafes. (1) Employee meqs-
urement, Measurements prescribed in
parzgraph (d) of lhis section shall be
instituted within 5 months of the effec-
tive date of lhe finnl standard, except
that for new produrtion areas or opera-
tions such measurements shall he insti-
tuied within 30 days of startup of op~
eration,

(2) Medical surveiliance. Medical -
velidanee yreosorioed i paragraph () of

“this section shall be instituted within 3 -

imonlhs of the promnulgation of the final
stondard.

() Anvzudires. The nformation con-
tained in the appendixes to § 1910.1025
is not intsnded, by itself, to cveate any ad-
ditional oblizations not othwerwise im-
nozed or to debract from any existing
okblgation,

CAPFENMIN A

SUDSTANCE SAFETY DATA SHEET
Beryliilum
I, SyBsTANCE IDEINTIFICATION

A, Bubstance Beryliimm

B, Permiszible exposure:

1, Airbone. 1.0 microgram of beryliium
per cuble mater of alr (1.0pg/m®), time-
weighted-average  (TWa) for an 8-hour
workday, with & celling concentration limit
of GaEfm? a3 averared over 4 meximum sam-
pling time of 15 minutes, -

2, Dermal. Skin contact with bulk Torms of
berylilum 15 prohlbited,

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

IT, IToavTiH Hakarp DaTa

A Wavs in which pervlliven afects vour
body: Leryilintn can aifzet vour bDody when
you hreathe in air l)o, ns bc vilinm 'p‘lrL'!'lES

I3, Ef*{.cts of Overcxposure:
1. Short-term overegposure: Breathing aire
borne concentraiions of hervllium rntervints

may cause danace 1o vour respiratory sys-
tenl. Symploms of overggposure may inclade
spasmodic cough, subsiernal discomTort and
burning, tlghtness of the echest, difficulty In
Treathing upeot cexertion. mild neose bleeds
sud  rrltation of mDasal ond  broncehilal
p:msages

win nomtact with certain formms of bcryl-
lium may czire skin disease, Syimptoms of
skin disease include itching and reddensd,
clevated, or fuld aceumulated lesions which
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appexr on the bodr, copesially the face, ncel,
oring and handa, Uleers ean result from fm-
pmnlatiml of berylunr substances In skin
a3 previeusly infured as a result of ehra-
rlmas cuts, ote. Abscesa and uleerstion fro-
fuently result from sveh _conostre,

Ere edects may otcur a5 inflammation of
the conjunciiva ia “splash bBurn” or In as-
sorintion with contack dermatitis. Snlazhes
may #lso canse coraeal burns ecicsely re-
seubiing ihese produced by acids and alka-
ies, Tluwid  actumulntion aod  reddening
cround  the eye secket are  frequently
chzerved,

8. Long-Term (olivonie) oreverposurer I
you ave overexpossd to Dervilivim for long
verings G0 Lime you o moy develop sericus rez-
piratory diseaze. This diseace may tios develop
Ll mony venrs alter exposure. Barly syinp-
toms and sinng moy include weakness, m,«y
ratizability, welsiit loss, couglh and cliesk
Ak,

ITI, BaensExcy axe Finsr A Procrpuass

1. 3kin expesure: 1 nowders or ligulds con-
taining berylivm eontact s=kitt areas, -
mediately wash the aflected skin areps »iih
sonp and witer to remerve the beryilunm,

2. Eye erposyre! 1f a beryltium Is splashed
intto the eves, the eves should be Aushad im-
mediately with wafer for at least & minutes,
The individual shouid then be referred to o
physiclan.

3. Breathing: Individuals who necidentally
inhale large amounts of beryilium dust or
fumes should be removed from contact with
heryllium and Iimmediately referred o a3
nhvsickan.

IV. PrROTECTIVE CLOTHING A¥D EquisMEnt

A, Respirators! Respirators ean only be re-
qliived Tor routine nse if your employer is in
the protess of installing enginesring controls
and in aituaiions where theze controls rye
insutlizient or cannot leasibly reduce ex-
posure levels to permissible Nmifs, You may
be reguired to wenr resplrators for noun-
renitine petlvities or In emerpgenecles 1 you
are likely to be exposed in excoss of permis-
sible exposuve limits, If respirators are worn,
iney must have a Mining Enforcement and
Safety Admintstration or Notional Instizute
for Occupational Safety and Health {NIOSH)
zeal of approval, {Cider resplrators niay have
B Bureau ¢f Mines approval labell, II yon
experience difliculiy bresthine while wearing
a resplrator, tell your employsy.

B. Proieclive clothivg, Protective clothing
must Po provided for you and you must

~wear sucli elothing to prevent berrllium from

baing ¢arried cutside the workplace on your

ow clothing and to protect your skin froin

contact with beryllium,

C. Eye and foee protection: Your emgloyer
iz required to provide snd you must wear
safety goggles 1f beryllium dust or selutions
could be splasned in your eves, and a Iace
shield 1f solutlnm couid be *nlwuhod on your
inge,

V. PReCATTIONS FOR SArE Uss, HamplINg A
' ETTRAGE )
Berpyllium should he cleaned up by vac-

tundng or by wel methods, Where vou gre

subject Lo alrborne berylliun particles. in
excess of the permlssible limits, you must
wenr clean work clothes svery doy and shower
at the end of each work day, You may not
wiasr your works clothes home, Contalners of
beryllium substances should be safely hon-
died and stored to prevent breakage and
possible dispersion of beryilivm into the gir,

Ask your supervisor where beryllivm {s used

in your work aréa ond for any additlonal

plant safety rules,

VI REGULATER AREag

Culy ciaployees nuthorized by your em-
Poyer shouid enter & regulated area.
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APPENDIX B

SUBSTANCE TECHNICAL GUIPELINES
Beryllium

I. PHYSICAL AND CHEMICAL Data

A. Substance Identifieation
=1, Syrnonyoms: Cluclnium
2, Formula: Be
3. Be confialning mafterials {examples):

Be carponnte, Be fluorlde, Be sliicate, Be

hydroxide, Be sulfate, Be chioride, Be oxide, -

Be oxyHuoride, Be copper alloys, Be nickel
glloys, Beryl (Bed Al203.63102), Bertran-
dite (Beddi205{0OHIR), Chrysoberyl (Be
Al1204). Phenacite {Bedild).

© B. Physical Data {Beryllium Motal)

1, Bolling Polnt (7C0 mam Ha): 2970 C

2. Spesifle grovify «» 25 C: 1.85

3. Melting Point; 1283 C

4. Solubliity in water: Insoluble

5. Vapor Pressure ¢ 1910 C: 7.6 mm Hyp
€, Appearance (Metal) ! Stesl-gray-solld

II. Fire, EXPLOSION, AND REACTIVITY Data.

Locations where very fine dusts or powders
of Berylllunm tnay be present are considered
Class II Group E for the purpose of conform-
ing to the regulrements of 28 CFR 1210.308.

ITI. SrLn OR LEAK PHOCEDURES

A, Steps fo be taken if substance iy re.
leased or spilled: Clesn-up trews are required
to wear protectlve clothing and appropriste
respiratory protection, Vacuum clean-up pro-
cedures are recommended although wel
methods are atceptable. B. Persons not wenr-
ing profecilve eyguipment and not involved in
clean-up operatlions should be restricted from
arcas of gpills until elean-up has been com-
pletad. C, Waste Disposil afethod: BerylHum
waste and scrap should be recyeled or buried,

IV. MOKITORING AND MEASUSREMENT
PROCRDURE

Messurements taken for the purpose of
determining exposure under $his section are

7 PROPOSED RULES

beat taken guch thed the averaze 8-hour ex-
Pposure moy be determined from a slngle sam-
pla or two () 4-hour samples. Short time
interval samples (up 1o 30 minutes) may also
be usad to determine sverage exposira lovel 1
8 minbmum of five (5] measurzmenis are
tzken in a random meanmer aver the work
shift, Rendom sampling eals that eny
portlen of the work shift has the same chance
of eing sampled as any other. Tho arithmetle
average of nll such randem samples thken
on one (1) work shift iz an estlmate of an
work shift. The short-terin Interval seniples
should nlso be used fo ensura that no ox-
posures nbove Gep/m® are ccourring. Samples
of the work environment mey be iaken on
filters or other medin that are capable of
trapping =1t susnended dusts, misks, or fumes
that cotitain beryiliun,

V. MISCELLANEOUS PRECACTIONS

A, Emplovess exposed above pernissible
1tmits must wear clesu cloihes each day and
shower a8 the end of each day's wotk. Work
ciothe: may not be worn home,

B. All contaminated glothing Including
impervious proteciive clothing should be
washed under controlled conditions. The em-
plover must informa the launderer of work
clothing contaminated with berylllum, of the
hazardous properties of beryllium,

. Bmplovers are reguired to advlse aflected
employees of wll plant areas and operations
where exposure to berylltum, eould oceur.

ArPENDIX O
MEDICAL STRVEILLANCE GUIDELINES
Bersllium

I. Boute of entry. Inhalation.

I, Toxicology, The health hazard 1s high.
Hreathing berylium can bring aboui acute
and chronie diseases of Lhe reéspiratory tract.
Skln eontact with some forms of bergillum
may cause dermatitis, Implaniation of beryl-
flum metal or contamination of an abraslon,
superflelal laceratlon, or dermatitic area with

_erysials of soluble bervlllum salts may result
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in wleerstlon. Conjunctivitls and associated
periorbital edema may aceerapany contack
dermatitis or may occur separately, Also be-
ryliium Is suspected ol having carcionogenic
potentlal In huwmans.

o1, Symptoms and slgns, Symptoms of
skin disease include itching and reddencd,
elevated, or Auld accumulated lesions., Im-
Mantstion of berrlllitm in the skin can cause
ahseess and wlceration. Eve effects include
fluid accumulatlion and reddening sround
the eyo socket, . -

Respiratory symptoms include spasmodic
eough, substernal discomfort and burning,
tizhiness of the chest, difflenity io breathing
upon oxeriicn, weskness, easy fatizability,
welzht loss, mild nose hleeds and irritatlon
of pasal and bronchlal passapges,

IV, Burveillance and preventive examina-
tlens, A, Preplacement. Routinge medical his-
torles and physleal examlnations are required
for caeh employes sxposed o berpllium, In
addition to the medical history, a complete
physlenl examination shall be given that -
shall lnclude a5 a minimum the following:

a. 11 % 17 posterior-anterior chesi X-ray;

b, Puimonary function fests to Include
forced wital capacity (FVC):**

¢. Weight determinatlon; and

d. Examlination of the skin,

B, Periodle Examinations: The above ex-
rminatlons are to be given at least annually,
%0 erch employee subject to exposurs 1o
bersliivm. S

{Sees, 4, 6, 8, 84 Stat. 1592, 1583, 1559 (29
U.5.0. 653, 625, 657) and 28 CFR Perf 1911}

1¥E Doc 78370591 Filed 19-14-75;12:20 pin]

971 pultnonary function tests show a de-
crease 1 forced vital capacity (FVC), » deter-
minallon of the arterial blood gas or carbon
monexide diffusing zapacity of the lung
shouid be made.



