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DEPARTMENT OF LABOR

Occupntional Safety and Health
Administration

[ 29 CFR Part 19101
[Docket Mo, H-D05)

OCCUPATIONAL EXPOSU Rr TO
BERYLLIUM

Motice of Propased Rulemaking

Pursuant to sections 6ib} and 87c) of

the Occupational Safety and Health Act
of 1979 (“the Act™) 84 Stat. 1593, 165D,
%0 [1.5.C. 653, 627), and Title 29, Code of
Fedoval Kesulations (CFRY, Porl 1811,
it iz proposed fo nmond Part 18910 of
29 CFY by deleting tlie present slondard
for peryilivm and beryvllium eompounds
contained in § 1914.1920, Table Z-?, and
by adding a new occupational safely
and health standard for exposute to
beryllivm as § 1910,1026. This standard
would auply to all employments in all
industries covered by th.o Act, including
“general industry,” construction, and
maritime, In addition, pursuant te sec-
tlonn 4(h) (2) of the Act (B4 Siat. 1532,
29 U, B8.C. 653), I the new standard, when
promulgated, is defermined to be more
effective than corresponding standards
now applicable to the maritime and con-
struction industries contained in Sub-
part B of Part 1910, Parts 1915, 1816,
1817, 1918, and 1926 of 25 CFR, tlwe new
belylhum standard will superseds. the
corresponding maritime and construe-
ticnt standards for exposure o heryliinm.
Arpronriate  conforming  amendments
will be made in Subpart B of Bart 1910,
and amendments to delete thesuper-
,seged standards will be made in 29 CFR
1026.95 and ik similar sectmm of Paris
14915-1918,

The accompanying docurent is a pro-
posed standard jssued pursuant to see-
tions 6th) ard 8¢e) of the Act, The
ceency requests the submission of writ-
ten comments, data, and arguments from
interested persous on a varicky of issues
addressad ov implicit in the proposal,
Ir addition fo filing wrilten_ecomments,
interested persons may aleo file wiilten
obizctions to the proposal and request an

informal hearing on the proposs\l and

attendant issues,

The praposed 1ew stm]dard redices
the current permissikle egmpioves exco-
sure Ier en §-hour time-weighted aver-
age conceniration, hased on a 40-hour
work week, 1o 1.0 microgernm of beryllinm
par cubic meter of air 3.0 wo/mr, scts
o 5 mx('m ram per cubic meter of air
B ousme) cul nE lmit for cuposures ta
airthorme concontrations of beryilium,
eliminates the peak concentration lsvel
and proposes a devmal exposure limif.

The proposal alsp- provides for. regu-
lated areas, employee exposlire measura-
ments, meliods of compliatce, personal
proieciive eguipment apd  clething,
iraining, signs and labeis, medical sur-
vellianee, and recordkeeping. -

The issues raised in the propozal in-
cludle, among others, the following:

1. The sglection of the time-weizghted
average and ceiling mits, and the tech-
nological feasihility of compilence with
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trne permissible exposure limit of 1.0
ug. T

2, D8HA's regulatory decision, based
Iargely on animal data, (o {reat beryi-
livm as a substance thag poses & c'&r-
cinegenic yisi to man.

2. Whether human evidence sw*"cstq
that beryllium EXPOSUIe CAUSEs cancer
inman.

4. The provisions for,

among other

things. regulated areas, employee expo-.

sure measurements, compliance proce-
dures. medical survelllanee, proteclive
cotipment snd clothing, hyeiene facil-
mr_n, and recordkerpin

Tue appropriatentss of 1he recolrd-
L\,ocw i angd shmilory reguirements as an-
plied 1o smali employers and Lhose with
iransient workiorees,

g, The determination as to \\hat eI~
ployment. protection can or should be
afforded workers who are removed {rom
thejr present joks as a result of the
medical surveillance program.

T. The environmental and -inflation-
vy impacts of the proposal.

8. The determinztion of the appro-
printe sampling method to be used for
determining eomypliance. .

1. BACKGROUXD -

A. Genrergl. Beryllium, an extremely
lightt metal,” is widely distributed geo-
graphiesdy " ® Because of its many
unigue properties, such as high strength-
to-welght ratlo, resistance to cortosion,
and extreme hordness coupled with duc-
tility. it has come to be used extensively
in industry, especinily as an alloy. Be-
ryllivin and its compounds are suited fov
a wide variely of uses, ineluding among
otherz. lhe manufacture of ceramic
parss, houszheld applinnees electric cir-
cuiii'y, glecirical measuring instruments,
tnrermaal coatings, -senr and weld-
ing agparaing 18 alee is used in the aero-
space and nuclear indusirvies in the
manwfacture of inertinl guidance sys-
tems, rocket motor parts and fuels, atr-
craft biake systems, gyroscopes, heaf
ids, and moderatoy reflectors” ®

Uxnposures to dusés and Iames contain-
inz beryllium may occur in both large
spale progessing plants and in email
plants whiein perform operations such
as melting, casting, grinding, drilling and
maciiniung? I'To.‘\'e\el expopsures ole not
Lrwiited 19 jedustricl opreraticns  con-
cerned with the production aund manu-
{actnre of peryilium products.

Poor Indosivial housekeeping, main-
tenance, and clean up operabions in
plands  where bhervliiyo produects are
manufocuured or used mMay EexXpose 2in-
Plovees handling beryvlium as well as
digperse it into other emplovee work
arens, Also maintenance of processing
eguipment containing berylliun may be
o source ol emaployee exposure, especially
if uperat‘ons such as welding, buriting,
or cutting © ave involved.

Zaltily

The first miajor use of beryllium in the-
Thited States was in the production of

fluorescent and neon lamp iubes. How-
ever, alter the discovery of an epidemic

Nors: Notes and references conlained in
part VI of tho pulroductory mratertal
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of vervilinm disease among workers In
thiz industry, use of haryllium phosphors
Tor tlizer products wiag completely dis-
continued by the early 1930's.°
Domicstic production of beryl, the prin-
cival bervilium-containing ore of com-
mereial imbortance, was approximately
500 tons in 1950. Domestic production
nas yemaeined relntively consiant as con-
rasted wihth  domesti:  consumption
which, in i%68, reached §500 tons and Is
expected to Teach 20,000 tons by the year
2009, A srvey eonducted by the United
: Eralth Service in 1870 es-
s 30,000 persens in the work
nrea cau-a have potential expcsurc Lo
dust or tuntes containing beryllium.’?
13, ifigiary of Regulation. Although the
dunes m ocewational disease asso-
e with bervilivum use has been rec-

ognized since the early 1940's, evidence-

recarding the cause and effect relation-
shins between beryllinm and disease de-
veloped slowly, One reason for the lack
of ¢data on the subject was the unavail-
ability of sensitive analytical methods
“for mensuring trace amounts of beryl-

_ linm. However, a5 it was known that the

incidence of beryllium related disease
was inereasing, a meeting was held In
@nratize Lake, New York in 1947 to ve-
view ihe entire beryiliom problem.™
T‘I v information gained from this §ih
aretae Svmposzium, coupled with re-
smrch and recoemmencdations of Eisen-
bud and hiz co-workers,® " published in
1048 and 120, provided the basis for the
Inited States Atomic Energy Commis-
cion Conirel Recuirements, established
jn 1040, Gased on his.own investigations,
Hizenbud recommended a maximum per-
missible peak exposure Umit of 25 sg/m’
for conirol ol aeufe heryllium disease.™
Attempts by Eizenhud to establish a
Yov contral of efironic exposure to
1lium for the AEC proved more difii-
cizlr. Eisentbud ¥ commented in 1961 that
~There was nob then, nar is there today,
any subslantial bhody of environmental
informalion that could he correlated
with clinieal reparts of occupational
werylicsis, and such data as do exist are
puzziing.” Lacking empirical data for
estabiishment of & limit for ehronic ex-
posuze, Eisenbud and Machle arvived at
a firkre of 2.0 pgm’, based on informa-
tion1 en animals aind man gained from
the Szraree Symposium, and by analogy
N indusirin! air limits for such toxic

heavy melals ag mercury, cadmium and’

thniune

in 1843, on the 1acom'nendatlon of an
ad hoo conunittee, the ARC adopted
Tisenbud’s limits for exposure to heryl-
luny in the woarkplace and added require-
ments for 2ir levels in neighborhoods in
the viciuity of plants handling beryliium
compounds. In sumunary, the AEC levels
permitied a daily average concentration
of 2.0 pg/m* with the provision that no
person be exposed to beryllium in excess
of 25 «g/m" These exposure limits were
adopted Dby all AEC installations
hondling beryllium, and were binding on
a1l AERC contractors involved in the
handling of beryliium.

In 1959, the American Conference of |

Governtnental Industrial Hygienists also

e
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adopted an eight-howr time-weighted
average Hmit of 2.0 pg/m*™ This level
has not been changed sinee then. ¥

In 1336, The Ameriean Industrial Hy
giene Association published a Hrygienic
Guide in which it also recommended the
AEC exposure levels.” In 1963, however,
the World Health Crganization, in a
jeint statement with the International
Labhor Organization,” recommended a
pertnissible level for beryllium and its
compounds as 1.0 to 2.0 wg/m'.

The present Ozeupational Safety and
Heallh Administration (OSHA) stand-
ard for beryliitm, found in 29 CIR
1914.1000, Tabie -2, was adopted {rom
the American National Standards In-
stitute’s (ANSD 237.29-1970 standard,
“Acceptable Ceoncentrations of Beryli-
um and Bervlibum Compounas." The
present OSHA standard prescribes an 8-
hour time-welghted average of 2.0 uz/m®
witht a celiing concentration of 548 ug/
m. In addition, the present standard
allows & peak conecentration above the
acceptable ceiling concentration for an
& hour shift of 25 ug/ny®, for a maximum
duration of 30 minutes.

IT. QUCUPATIONAL HEALTH IMPLICATIONS
' OF BERVLLIUM

Toxic eflects of beryllivum and its com-
pounds on humans occur in both acute
and chronie forms, Tepper, Hardy and
Chamberlin® characterized acute beryl-
lum diseases as ‘“those  berylliun-
induced disease patterns of less than one
- vear’s natural duration.” The =ame au-
thors described chwonic heryllium disense
as o pattern of more than 1 vear's du-
ration. In addition. it has been sugeestad
that beryllium may be involved in the
production of cancer,

A, deuie effects. Acute effects on the
skin and eye arca include contact derma-
titis, beryliiwm ulcers and various ocular
effects. Abscesses and ulcerations ccour
as a restlt of crystal implantation of
soluble or insoluble bervllivm materials
In cutianeous arcas previously injured
2s a resulf of cuts or abrasions. Qcular
effects may occur either as a result of
& “splash burn™ which causes inflamnma-
tion of the conjunciiva, or in association
with contaet  dermatitis®  Beryllium
splashes may also result in corneal
barns? ‘

Beryllium-induced acufe respiratory
effects range {rom a mild inflammation
of the nasal mureous membranes and
pharynx, to  trachieobronchinl involve-
ment and severe chicmical pneumonitis,
‘Recovery is cenerally ranid, ranzing frem
1 to & weeks for mild cases. However, re-
covery from acule pheumonitis may be
pbrolonged and severe cases may become
fatplt® :

E. Chronic Beryllizm Disease (Berul-
liosisy. The eclinical nature of clironie
beryllium disease differs from the acute
- in that the former is oiten separated hy
a period of years from the time of beryl-
Jllum exposure. A number of ease his-
tories have revealed 2 delay ranging from
&-10 wvears between the last beryiium

exposure and the appearance of detect-
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able evidence of disease, and in some
cases a delay of 20 years or more.™® Fur-
ther, chronic illness is characterized as
being a syslemic disease, prolonged in
duration and commonly prosressive in
soverity despite cessation of exposure”

Chronie beryliiun: disepse resutis from
inhalation of bervliium particulates. Its
most familiar sympfom. i3 pneumonitis,
with its accompanying cough, chest
painn and general weakness." Pulmonary
dysfunclion and systemic effects, such as
heart enlargement, leading to cardiac
fnilure; enlargements of the liver and
spleer; cranosis; and the appearance
of kidney stones also characierize the
chironie 1iness.®

The Beryllivm Case Registry was in-
stituted in 19532 at the hIassachusetts
General Hospital to provide a ecentral
source of information for cases of diag-
nosed acute and chronie beryilium dis-
case.” By 1074, 863 cases of ihe disease
were on record at the Registry.*

Annually reported Registry cases de-
creased considerably following discon-
tinuance of the use of berylium phos-
phors by the fAuorescent lamp indus-
try. ¥ Prior to 1949, exposure levels had
been extremely hizh in all facets of in-
dusiry. For example, o 1946 survey of a

“beryliium plant by Imskin, Turner and

Stockinger? indicated bervHinm dust
concentrations of 110 to 533 ag/m’ dur-
ing the barylium furnace coke removal
operation, Also. Zielinski ® reported levels
of 11,330 to 43,300 pg/m" in a beryllinm
allow plant. )
CAfler 1949, however, envirohmental
exposure  levels were merkedly re-
duced.™ ™~ Breslin and Harrvis™ stated
in a 1958 report 1hat Lervliium air con-
centrations in one Ohio extraction plant
operated by the AEC were recovded at
2.0 pe/m* or less during most of 8 seven
vear period. Surveys by Breslin uand
Haorris™ and by Mitehell and Hyatt™
reported concentrations of 0.1 zg/m® or
less for sites such as beryllium fabrica-
tion and machine shops.

Despite these great reductions
beryllium exposure levels, an average
of 10-12 new cases of bervilium disease

“have consistently been =added to the

Regisiry each vear since i962.7% It has

‘been suggested that new cases continue

to emerge for two reasons, frst, because
of the long latency period between beryi-
iim expozure and the development of
chironic berviliium disease, new
continuve to be reported nvolving work-
ors exposed before the 19498 limits were
adopted. However, tiis does nok account
o7 all ihe new cases added. A Tecent 1o~
port on the Reglstry Hasan ind Kaze-
mi* of cases of chronic beryllium dis
ease reported since 1966 produced T8
such new case histories. While approxi-
mately 40 of these cases involved work-

ers with exposures before 1949, it ap~- .

pears that at least 36 were first exposed
10 berviiium subseguent to 1849, The Di-
rector of the Registry has also indicated
that the incidence of confirmed beryl-
Hum disease is continuing even theough
the Registry’s file may nob include all
cases of the dizease resulting from beryl-
liurm exposure,
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Second, because beryllium has come
o be used in many diverse types of prod-
ucts and processes, it is sugzested that
beryllium disease contintes to occur
ameg the emplovee population &as a
resitlt of exposures exceeding the per-
missible limits dué to inadenquate engi-
necring and work practice controls, en~
gineering contral failures, improper usc
of respirators angd, in some cases, lack of
awareness of the degree of hazard in-
volved In employes exposure™ ®

Hasan and Kazemi = (1974) found that
of the 35 patients exposed fo beryllium
after 1249, 29 or 81 percent have a his--
tory of handling, grinding or machining
beryllium metal and alloys in the air-
craft industry, electronics and the man-
ufacture of nuelear reastors. NIOSEH, in
referring to some of these hew gases,
stated: “Of interest is Lhat recent cases
are occurring not only i smelting and
extraction operations, hut also in alloy

cand ceramics operations where contami-

nant control reportedly has been quite
suecessiul,” .

C. Carcinogenic Effects—-(1) General
Congiderations; In the case of berylliunm,
wg are dealing with & substance that
poses 8 range of health risks to {the work-
ing population. These include the threatb.
of cancer, as well as acuie and chronic
toxicological effects. In considering the
controversial issue of corcinogenicity,
OSHA ig relying upon leading scientifie
pringiples and opinions believed to reflect
the research conclusions of international
cancer experts. In such an inquiry, we
recognize that we are operating on the
frontiers of nowledge. We rvely however,
unon what we believe to be thie 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 Lgtency of Carcinegenic Ef-
fects. In man, the Iatency peried for
chemical carcinogens may well be as long
as 20, 3¢ or more years, Analogons pe-
riods exist for test animals, This means
thot the discase may undergo.a long de-
velopment before a tumeor is actually de-
tected. At that point, it has reached a
stage where removal of the worker Trofm
the workplace may be of no avail and
where freatment may be extremely difli-
cul, if not futile. Prudent policy would
tharefore seein to indicate that every
reasonable measure should be taken lo
climyinate human exposure to chemiecal
compounds as soon as thelr carcinogenic
nature is identified,

(W The Varigbility in Individuel Sus-
ceplibility in Relction to the Conecept of
¢ Threshiold, Cancer development may be
influenced by such factors as the differ-
ing susceptibility of various body organs.
Furilier, in animal studies it has been
found that individual variakility in re-
sponse to carcinogens is gveat, depending
upon such factors as age, sex hormonal
status, diet, and genetic factors, Thus, if -
may be conecluded thet certain groups in
the working population, such as those
alrveady biologically compromised, may be
more susceptible than other groups.
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{c} A "Threshold” Limit. Berause of
the varizbilily of individual response to
calcmogens and other factors, the con-
vept of & “no effect” or “threshold level”
may have little real significanece on the
basis of existing knowledpe. While such
g level, below which exposure to 4 car-
cinozen does ot calse cancer, may con-
ceivably exist for any one i*rhv dual,
other individuals in {he working popula-
tion may have vancer indneed by doses
50 low as to be effectively zero. This is
net to say that researchers will never

“find a thresheid level for o covcinogenic
substance, bub it does mezn that the
threshold coneept for earcinogens is ol
present more a matter of responsihle
regulatory policy than matler of o pre-
cise, seientific aviermingtioi.

() Identificalion of Coreinogcns, A
carcitesenic agent may  bhe identified
elither by expovimients with lahoratory

~animals expesed to an agent or by prop-
erly conducted epidemioslucical studies.
While epldemiological studies are valu-
able in general, the overwhelming logical
and ethical considerations of not using

- humans as test subjecis to delermine the
carcinogenic pofential of a commnound
has led to reliznce upon animal testing
in the laboratory, Moreover, often severe
reliability problems exist which further
reduces the value of such epidemiological
studies.

(i) Accepiability of Animel Testing.
The use of animal test data to aid in the
Tormulation of public policy has jong
been supported by community and ofl-
cial agencies such as NIOSH, the United
States Environmenlal Protection Ageney,

the National Cancer Institute, the World .

Health Organizaticn, and the National
Academy of Scisnces.

Animal testing is particularly appro-
nriate with respect to cancer because ihe
relatively short life span of test animals
allows for testing for the entire latency
period for tumor deveiopmeni and be-
cause of our refatively well-defined un-
deratanding of the pathological develop-
ment of tumois in mice, rats, and certain
other mammalian species. Moreover, Lhis
reliance on aninial tesling is supperied
by the fact that, at least at this time, all
chemical substances or mixtures that
liave been proved carcinogenic by direct
obsaervalion in man have also been shown
to be carcinggenic {11 fest animals, with
the possible exeeption of arsenie. Thus,
Iaboratory anim"l‘s provide a reliable gnd
accanied monls of evaluating the poten-
fial carcmogcnimt} of chemical agents
in man

(iiy Awimel or QOrgan-Specificity. 1L
has been suggestad that some earcino-
gcns are animal or organ specific. How-
ever, in a recent survey by Dr. Tomatis
of 58 chemicals Enown to produce liver
tumors in mice, 40 also induced tumors
in a variety of other organs in the same
species, Purther, Dy, Tomatis found that
chemically induced fumors in one species
need not appear in the same organ in
other species. Thus, a carcinogen which
Induces liver tumors i mice might, for
example, produce manvnary cancers in
rats and lung tumors in men. However,
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where the available luman epldemiolog-
ical dats indicats induction of cancer
in a specific organ, and where ilie znimal
data clearly demonstraies the develop-
ment of cancer in the same organ from
the same stbstance, the extrapolation
Iromn the animal tests to man is even
mete compelling and justifiable.

{e} Coneclusion. Thess theorctical con-
cepls have a bearing on the questions of
ow beryHium exposure should be treat-
ed a5 to man and whethor there is or
is not a threshinid level of eoveinosenic
effact.

In previous rulemzaking proceedings,
QZHA hps considers:d these issues and
deternmlined that in the sbsence of evi-
dence to estabiizh a =afe level on the
32515 of present kunwliedze, pmployen ex-

Tpesurs must ke roduced ss low as feasi-
blz rZee e preambics 1o the corcinocen
stnndards, 9 CFR 1510.1003-1016 39
FR 3753} and the vinyl chioride stand-
ard, 28 CFR 1910.1017 {39 FR 35302)),
See also the preambie to the proposed
coke oven standard (40 FE 32268).

OBHA belieyas that in setting prudent
public policy as to how to deal with sub-
stances that give positive results for ean-
cer in tesi antimals, recognition must be
given to the fact that an animal carcing-
Zen, as & matier of scierce or resezreh,
may be different from a positive proven

ceareinozen to man, Nevertheless, we do

not know that they are different, and ne
data are available that would so prove.

Tharefore; OQSHA believes
any substance, n valid carcinogenic re-
action in {esy animals must be considered
sufficient, withiout ollier -circumstances
uitique to that substavce, to deseribe the
test compound as a ecarcinogen to the
test species and thus a potentisnl carcino-
genic hazard to man.

We welecome all ¥iews and comments on
these subjects as well as the pther issues

rzised by the proposal,

(2) Epidence of Beruilnm* Carcino-
geniclipg—(a) Animal Studies. In the

course of O3HA's investigations, it was -

found that bervliium commpounds have
been reported ta readily produce malig-
nant twmors in laboratory enimals. For

example, beryllium suifate and beryl ore -

were found to produce lung tumers in
rats following inhalation. Beryllium ox-
ide and beryllium sulfate produce lung
cancer in monkevs Iollowing intra-
bronchial implantation or inhalation.
Zing beryllium silicate, beryllinm meital,
and beryilinm pncmlmtc produce Doue
tutners in rabbits {ollewing intravenous
administration. The feilowine is o su-
mary  of several relevani siudies of
beryilinm earcinogenesis in animals,
tay Pubnonary Cencer in Experi-
mental Animals by Inhalalion. S8chepers
et al. (1857 ¥ reported the induction
of mealimnant pudmonary neoplasms in
rats exposed to an msercsol of beryilium
sulfate at an average dose level of 35
pgsm* for periods of up to six months,
and thereafter obssrved without treat-
ment for periods of up to 18 months.
Reeves ef al. (1967 * exposed 75 mzale
and 73 female rats continuously to the
inhalation of beryllium sulf{ate aerosol at
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that, as {o’

a mean concentration of 34 azx/n' for
periods of up to 56 weeks, Sample ani-
mpis were killed at 4-week intervals
during the d6-week exposure period, and
also aficr the end of Lrenlment until the
82nd week of are. From the 40th week
onwirds, Resves reported that alveolar
adcnocarcinomas began to be found and
tumners of this tvpe were seen in all of
43 rais killed after the 56th weex of ex-
posure. Mo lung tamors wele reporied
-io have developed in 150 unexpoesed con-
{rol rats, -

Wagner et al, (1568 * csposed rots,
tnolikeys and hamsiers for 6 liours per
oy, b davs e wecl: to an atmosphiers
L‘Gl}';.linil]”’ 15 me/m" of bertrondite or

horyl cre dust, Tha atmoseheric congen~

irntions in terins of hevyllium (Be) weie
ELU sE/m pnd 620 pz/nd’, respectively.
Aftor 7 moenthis, 18 out of the 15 rats
expased to beryl ore st levels of 620
ey Besm® had developed pulmiouary
wumors of various types. Lantg chianges,
including granulomateus lesions, but no

{umors, were seen in rats exposed to |

hertrandite dust. Monkevs and hali-
sters did not exhibit pre-neoplastic or
neoplastic Iesions as a xesulL of exposmc
to elther ore,

Schepers (1964)% founda 3-mm ciame-
terr neoplasm in a feinale monkey of the

Maceceus mulaite species that died 82

davs aiier the last of 10 dailly exposures
(§ hrours per day) to an aerosol of beryl-
lizm phosphate (BeHPO,} st a concen-
tration of 18,556 ag per cubic mweter. The
monkey was one of 20 females of the same
speclés exposed variously to beryliium
sutlate, berylilum fuoride or beryvllium
rhosphate. Most of the monkeys died or
were killed early in the experimeunt.
Chemical prewmonitis was a comnlon
cause of death, The author could net rule
out the possibility that tha twmor was
spontaneods in origin,

In 1946, Stokinger et al, reported upon
beryilium induced pulmonary eancer in
rats as found by Vorwald in various stud-
iez, Slokinger stated that: :
Primary pulmonpry cancer appeared gs eariy

as & menths aftey completion of the intra-
trachenal Mifectiont and after ¥ months of

Anhalation, 7 hours daily, § days & week. The -

incidence of the cancer was aimost 1007 ina
large number of rats that had survived 18
months of dally exposure fo beryllium sul-
fate aerosol, af 4 concentration averaging
elther 42 or 21 pg/m of chamber sir, Even
af she very low concentration of 2.8 ,g/.m,
whivh tneldentally approaches the manhaum
wllowable ceneentraticlt of Deryllium  Tor
huwman subjecis, a substantial nwmber (13
of 211 of roats deveiopsd pulmonnry cancer,
Fuimouary ¢aticer had mever beely dizcovered
in thousands of rats of many diferent stratns
that fov purpu-,es af commi hnad Jived in
Cclean alr,

In 1946, Vorw&ld et al™ gave ench of
the 20 yourg Rhesus monkeys n single
intrabronchial and/or bronchomural im-
plantation of pure beryliium oxide (5%

 suspension in physiclogical saline), They

exposed an additional 10 monkeys inter-
mittently, over a prolenged perlod, to arl
almospheric eoncentration of beryllium
sulfate aernsol of 35 gg/m®. During the

first 8 years of the study, three of the
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monkeys exposed to bervllium oxide and
two of those exposed to beryllium sulfate
developed pulmenary eancers.

(b) Bone Cancer in Experimenial Ani-
mals by Intravenous Administration.
Gardner and Heslington (1946) were the
first of many investigators to report the
induction of osteosarcamas in rabbits fol-
lowing intravenous injection of zine
berylliun silicaie or beryllium oxide,
Al of the 7 rabbits that survived
treatment with zine beryllimm sili-

cate for 7 months or more developed.

malignant © osteosarcomas, often  with
- ranltipte primary sites. The administra-
{ion of 65 olher different minerals in the
same way te rabbits produced none of
the above effects. The compounds tnhat

pave nepative resnlte inelivded wine =ili-

' PROPOSED RULES

the sife of the cancer, so the causative
agent can be identified only through work
histories.”

Stoeckle et al. {(1963)™ reporied the
longterm Inllow-up of €0 selecied cuases
of chronic beryllium disease first diap-
nosed between 1944 and 1966, The na-
tare of the exposure fo berylilum varied.
At the time of the report, 18 patients had
died: 13 from eorpulmonale, 1 from res-
piratory insufficiency, 1 from cardiac
arrest, 1 from virus pneumeonia, 1 from
renal insuffclency and 1 from an un-
stated cause, It is intercsting that can-
cer had not heen cbserved in this series
ne o 1968,

Mancuse and El-Attar (1369 ™ studied
the incidence of cancer in warkers in two
senarate harvliiitm camnanies but eorld
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with recent exposure died from leuke-
mia.” The report states lurther, that the
“Tneidence of lung cancer was higher
than expected (four cases), although the

“small series dees nol allow a definitive

conclusion.” )

The American Conference of Govern-
mental Industrial Hygienists ” * in their
“Threshold Limit Values for Chemical
Substanees In Workroom Air Adopted by
ACGIH for 19'75" have included beryllivm
in the category of “Oecupational Sith-
stances Suspect of Oncomenie Poiential
for Worlers.” Beryilin was included in
this list based on “limited epidemiclogic
evidenee” and “demonstration of benign
or malignant growths in onte or more ani- -
mal species by approprigte methods.”

2 Mavalusimne Ae —a hawva nnintacd otk
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such other information es mey Ye appro-
oriate, In addition to the attaloment of the
izhpst degree of health and safety protoc-
tion Tor flie employee, other considerstinns
shell be the latest araliable sclentific dats
I the fieid, the feasibility of the standssds,
alid cxperience gained under this and other
healeh and safety laws. [Sectlon G{b) (5)].

Sections 2¢b) (3) and (63, 20, 21, 22,
and 24 of the Act reflect Congress' rec-
cgnition that conclusive medical or sgi-
enfific  evidence including causative
factors, epidemiological studies or dose-
response data may not exist for many
toxie materials or harmful phesicpl
agents. Neveriheless, standards cannot
e postponed because definitive modiea!
ar scientifie evidence is not currently
availeble. Indeed. while final standards

-are based on iiie best available evidence,
the legislative history makes it clear that
“it is not intended that the Secretary
be paralyzed by debate surrounding di-

-verse medical opinion.” [(House Commit-
tee on Education and Labor, Report No,
21-1291, 8l1st Cong., 2d Session, p. 18
(1870),1 This Copgressional judgment
is supported by the courts which have
reviewed siandards promulgated under
the Act. In sustaining the standard for
occupational exposure to vinyl chloride
125 CFR 1813.1017), the US. Court of
Appeals for the Second Circuit stated
that "It remains the duty of the Secre-
tary to act to proiect the working man,
and to act even in circumsiances where
existing methodology or research is de-

fictent,” [‘Scciety of Plastics Indysiry,

Ine. v, Gecupaticnal Safety and Health '

Administration,” 509 7. 2d 1301, 1308
(2d Cir. 1873), cert denicd _.__ 1.5

© 95 8.0t 1998, 44 L. Ed.2d 4B2 (1975} .]
A similar rationale was appiled by .

the U.S. Court of Appeals for the Dis-
trict of Columhbia in . reviewing the
standard for occupational exposure to
ashestos (29 CFR 19101001}, The Court
stated Lthat

some of the guestions involved in the pro-
mulgation of these standards are on the
frondiers of sclentific knowledge, and con-
sequently as 1o them insuffclent datan is
presently avallable to make s fully informed
Tactual determinetion. Decislon  meking
.must i that elreumstance depend Lo a
grenter extent upon policy judgments and
lega upon porely factual analysis,

{“Industrial Union . Department AFL—'

C10 v Hodgsen,” 409 F. 2d 467, 474 (n.C,
Cir. 19741.1

In setting standards, the Sec_retary is
expressly required to consider tha fensi-
hility of the proposed standards. Senate
Comm. on Labor and Public Welfare,
S Repn, No. 91-1282, 91st Cong., 24 Sess,
58 (19703, MNevertheless, considerations
of technological feasibility are not lHm-
ited to devices already developed and
in use. Standards may require improve-
ments in existing technologies or require
the development ©f new technolopy.
[“Society of Plasties Industry, Ing, v
Occupational Szfety and Health Admin-
istration,” 509 F. 2d at 1304.1 .

Where appropriate, the standards are
reguired to inchude provisions for labels

or other forms of warning to apprise em-~

' PROPOSED RULES

plovees of hazards, suitable protective
eguipment, control procedures, mcnitor-
ing und measuring of employee exposure,
employFes access to the results of moni-
torintz, ang appropriate medical exami~
nations; moreover where a standard pre-
scribes medical examinations or other
tests, they musi be made avajlable at no
cost 0 the employee [(Section 6(h)
{71} 1. Standards may also prescribe rec~
ordkeeping reguirements where neces-
sary or appropriate for enforcement of
the Act or for developing information
regarding occupational aecidents and
hesses (Section 8(g) ).

V. TiE FPrOPosaL

in the development of this proposal,
the Goeunational Safety and IHerlth Ad-
ministration (OSIA) has considered
recommendations contained in the doc-
ument “Criterin {or a Recommended
Standard . . . Cecupaiional Bxposure to
Beryilium™ which was developed for the
Secretary of Laboer by the National Insti-
tute for Occupational Safety and Health
(NIOSH), Department of Health, Edu-
cation, and Wellare, Further, OSHA has
reviewed and considered the Atomic En-
ergy Commission Control Requirements
for beryllium exposure ™ » 1% % # gg well
as numercus reference works and Jour—
nal articles.

The following discussion analyzes the
significant issues of the pronosed stand-
ard for pecupational exposure to beryl-
livm and its compounds:

A. Scope and Application. The pro-

posed standard would apply fo all work-|.

places in all industries, including con-
struction and maritime as well as “gen-
eral industry, wiere beryliittn or any of
its compounds or alloys, is produced, re-
leased, packaged, repackaged, stored,
handled, used or transported, and over
which OSHA has jurisdiction.

B. Egrpesure Limits, The proposed
standard includes veguirements address-
ing the hazards associated with inhala-
tion of beryllium and dermnl and eve
contact with beryliinm.

{1} Permnissible Exposure L:mzts In
setting a permissible exposure limit for
beryiliumm, OSHA recognizes that many
of the matiers considered in this pro-
posal are controversial and that, at best,
gaps exist in the available scientific evi-
dence, OSHA believes that in this case
we are dealing with a substance ihat
causes chronic disease :md pcrhaps
Canger.

As to ¢hronic beryllium disease, we are

dealing with a latency period in. man
which by its very nature makes mova dif-
fieult the seiting of a safe standard in-

sofar as beryllium is concerned. What we

do know Is that 10-12 new cases of diag-
nosed chronic berylliuin dissase are
pdded to the Beryhlum Registry each
year. Whether these cases result Irom
exposures higher than the present 4 g/
m- standard is unknown. Nor do we know
what margin of salety, if any, might ex-
jst 8§ to the present stendard and its re-
1atienship to the working populace.

However, this decision in the proposal

"as to an appropriate level is not made
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without sound support, Here we are deal-
ing with & substance that is carcinogenie
in fest animals at levels comparable to
expusure levels suggesiive of cancer in
man, Based on the best avallable evi-
dence, we do uot knoew whether “zafe”
levels or “no effect” levels exist for a
carcinegen and, if so, what they may he,
Therefare, attempts to control levels are
compromises between the best medical
and scientific evidence on the one hand
and practical considerations of techno-
lpgical and economie feasibility on the
other.

It Is not possible at this time to state
mrecizely bow iow berylilum exposures
cun be maintained in all cases through
enoineering conircls, but it is elear tlmt
many  employers  have  suceessfully

achieved control to levels well helow the

present standard for many years. Based
on data from AEC In the period 1850-—

- 1861, when eoncerted efforts were made

to reduce cancentrations, NIOSH found
-that the established level of 2. pg/m®
could be met, and that, though uniform

.eontrol was not attained throughout a

plant, the survey data showed that at
one time or another nearly every job
category was within permissible limits.®
Iin one Ohisc extraciion plant exposure

levels were recorded af or below 2 wg/m’ -

aver » seven vear period? Wilinms, in

1961, presented  results of surveys of

Leryllium exposures in 15 plants of vari-

ous types wirch indicate that exposures

were effectively controlled to well below
the curreni standard in the prenondem -,
ance of cases,

In view of the information” preaently
available to OSHA, including the above;
it apperrs reasonable to consider a re-
duction in the permissible exposure Hmit
to 1 xg/mh We hope that cominents
submitted concerning this proposal will
assist OSHA in its final determination of
this izsge. .

(2y Dermal gnd eye exposure Hmit,
Numercus studies of both humean and
anftnal respenses o beryllium and its
comtpounds have shown the substance,
upon contact, to be capable of producing
gkin irritation, dermadtitls, and ulcera-
tions and inflammation of the conjunc-
tiva, and corneal burns. Fqr this reason
the proposed standard would not allow
emplayers to expose employees {o skin
or eve contact with bulk forms of beryl-
lium {sece defirnition of “bulk forms” i
the proposed standard). -

C. Action Level. ‘The proposed stand'nd
does not preseribe an action level, below
the TWA, at which certain measures
such as menitoring and medical surveil-
jance must generally be initiated and
pelow which no monitoring or medical
surveiliance need be conducted, The con-
cept of an-action level provides, statis.
tically, a means by which the employer
may assure himself that his employees
will not be exposed to a substance over
the permissible exposure level. Where,
hewover, a permissible exposure level is
not & “safe” level but rather a level pred- -
icated upon feasibillty, every justification
appears to exist to reguire cerfain pro-

]
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tective measures such as mondioring if

_there is eny exposure to the substance,
This would be trie in the case of a car-
cinogen, where a “tlhireshold” or *no ef-
feet” loevel may not or does uwnl exist.
Accordingly, the proposal reqguires that
monitoring be instituted al any level of
exposure.

D. Measurement of Ezxposure. The
employer would be reguired fo monitor
the exposure of all cmplovees exposed to
airborne eoncentyations or ta hulk forms
beryllium. In conducting the monitoring

of employec cxposure the emplover
thould be coriain that such menitoring-

reflects employee cuposure cenditions
over the entire work day,

In establishments having more than
one work opelalion inveiving the use of
beryllium, monitoring must be per-
formed for each operntion and cach tyne
of employee exposure.

Where measurement indicates levels
of exposure to be above the permissible
exposure 1imit, emplovers ave required
to manitor nmntth Otherwize, momtor-
ing shall he done quarierly,

Wihen any emploves may be exposzed
by skin contact to bulk forms of beryl-
lium, the cmployver must provide af-
fected employees with pretective cloth-

‘Ing  impermeable to the beryllimm-
containing material being handied.

E. Methods of RMeasurcment. 'The pro-
posal would require that expasure meas—
urements refiect the actus! extosure
conditions for each emplover, Mo spec-
ification is made -for the loration of the
samplies taken, Thus, the employer may
choose (o perform  either personal,
breaihing zone, or genaral air samples,

provided that the method chozen gives -

an accurabe indication of the emploves's
exposures. Furiher, any appronriate
combinatien of long-ierm or short-term
samples would be accepiabic. Howevear,
the proposal reguires that all exposure
measuremcents ke caleculated on an cizhi-
hour time-weighted average basis, with
the exception of the celline concentra-
tian measurements, The sampling meth-
od must collect both respirable and non-
respirpble particles for analysis. Sam-
plers which separate the collected ma-
terial into size fractions are useful In
CIndicating the relafive particle size of
the berylMium, hut are of no value in
assessing compliance with permissible
Yimits, as these limits are based on the
total mirborne concentration.'®
The prepesal requires thot the ac-
curacy of the sampling mecihed have
a confidence level of 9374, The term
“accurpey’ refeors to ths difference he-
tween the measured vaiue #nd the true
congentration. It allows for hoth the
rendoem variation of the method (its
precision] and the difference between
the avernge result from the method and
the true value (bias of the method}. For
berylium, ihe reguired accuracy for
concentration at or above 1.0 pg/m’ is
phis or minus 256 at 1 95% confidence
izvel. This means that out of a Ieng
series of measurements, 5% must be
within 25% of Lhe trus vaiue.

PROPOSED RULES

F. Mefhods of Complignce, The pro-

cposed standard would reguire the eme-

ployer {o Immediately institute engineep-
inz controls to reduce employee ex-
nosures Lo or below the permissible lmits
exeept in sifuations where such ceonirols
are infeasible. Farther, iun situations
whera the enpgitiesring controls that can
Le instilufed immediately will not reduce
exposures to the time-weighted average
limiy, they must nonetheless be used fo
reduce exposures to the lowest practi-
cabla level, and be supplementied by the
usz of work practice controls. Where
both  eieingering controls and  work
proctice conirols are inzulficlent 1o re-
dure expeosure to the pormissible limits,
they musi nonctheless be vsed to reduce
exposyres to the lawest precticable level.
WWhere both eungineoring conirols and
work jnaetice contrels are insuficient to
reduce exposure to the permissible limits,
the use of personal protective devices,
such. as respirators, would be required.
In addition, & program must be estab-

‘lished and implemented fo reduce ex-
posures (o within the parmissible ex-

posure limits or to the greatest extent
feasible, solely by means of engineering

controls. Written plans for this program -

must be develoned and be furnished upon
request for examination and copyving fo
representatives of the Secretary and the
Director. These plang must be reviewed

and updated periodically io reflect the

current status of exnosure control.
Bngineering contrpls are the preferred

means of eonplianee beeause they reduce

expasure haznrds in the work place en-

virgnprent by removing Lhe airborne con- .

taminants, Engineering controls meay in-
ciude the installation of local exhaust
ventitation or the modification of a proe-
€35 40 as to reduce emission of the con-
tamingnt into the work »place. When
mechanical veniilation is used for engi-
neering control, checks of air system ef-
ficieney, such as capture velocity, duct
velacity or static pressure must be made
at least every 3 months, These checks are
necessary to assure that the primary
control system {mechanical ventilation)
is functioning effectively at all times.
Whean engineering eontrels prove ta he
infeasible or inadeouate, work practice

contrals become the preferred means of |

compliance. Work practice controls in-
clude such Hens as the uze of vacurm
cleatera or wover-skvay cleaning mesth-
ods, Pistesd of compressed air. Howoyer,
work practice cenfrels are effective only
when strong supervizory eonirel is main-
toimed.

Despirators arc the leask muc,ammy
means of cantrol hecavse of certain dif-
fieulties Inherent in their use. Respira-~
tors are capahle of providing zood pro-
tection only if they are properly selected
for the concentrations of airborne con-
taminants present, properly fitted to the

emiployes, wornt hy (he employee, and.

replaced when they have eeased to pro-
vide protection. While It is theoretically
possikle for all of these conditions to be
met, 1§ is more often the case that they
are nef, and a3 conseguence, the pro-
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tection of empiovees by respirators is
not always eficeiive,

. Regulated Areg. The proposal re-
auires that regulated arens be estnb-
lished, that access be limited to author-
ized persons, snd that g roster of per-
sons authorized to enter be made weekly

-and maintained for at least 40 years or
- for the duration of the employmenrt pius
.20 years, whichever is lenger. One pur-

pose of estallishing regulated areas is fo
limis the exposure to 25 few employees
a3 possible. The burden on the empioyer
is considered to be minimal since the pro-
visions rveguire the eryiocrver mescly to
identify and control such aveas.

H. Nouzekeeping and Wasle Dispos-
al. Removal and prevertion of acowmnu-
lations of bervilium dust deposits on all
suriaces in thie workpines ars jraporiont
asp2cts 'in the contral of alr contami-
nants. To ensure that beryllium dusts
and particles are not.reintroduced into
the workplace gir, the proposal prohibits

ary sweeping or the use of compressed air,
“for cleaning of floors and other sur-

faces where beryllium dust is found.
Vacuuming and water-spray methods

for dust removal are both safe and ade-

quate provided the practices outlined in

 the proposal also calls for periodic clean-

ing ol dust collection systems, Le. duets,
filtters, ete., to reduce dust accumulations
which may create & five hazard,

For digposal of hervllium wastes,
‘seraps, enuipment or debris, the propesal
wonid require that such materials be col-
lecied and disposed of in sealed bags or
other closed contaivers which will pre-
vent dispersion of the beryllinm ouizide
of the bag or container.

I. Medical Surveillgnce. As dizcussad
in Section II of this Ngtice, the toxie
effects of overexposure to beryvilium take
many forms including perhaps cancer.
Further, since the symptoms of chronic
bervllium disease are often sgimilar to
those of other respiratory diseases, the
raal cause of the syvmptoms has often
Leesn incorrectly dlagnosed as tuberculo-
sis, sargoidosis, eic, To dingnose a cass
of eancer or chronic beryllium dizease re-
quires supportive evidance of x-ray find-
ings, Immunelogical fests, pulmonary
function tests, and the esfablishment of

beryllium exposure by finding beryiliumr

In urine or tissue or by strong epidemio-
logiral evidenee of expasnre. To éifferan-
tiafte beryllivm disease from other respi-
ratory aillments, the rhysician must eval-

“uate the entire clinical picture®

Tor Loryvilium workers, evidens
Eorvilinm in the urine or iissues \«mud
not autpmatically indicate titat they are
suffering from berylltum dizease, unless
other evidence such as x-rays or. pul-
monary function tests indicate that such
findings are probably an indication of
the disezse. For this reason. employees
whao work with beryllium should underzo
medical sereening so that indications of
pyeresposure ale detected as early as
possible. OSHA has proposed medical
surveillanee renuirements for emivoyers
having emplovees exposed te airborne
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coneentrations of berrlilum above the
TWA or ceiling limit. The purpwose of the
requirerments is to ensure, to the extent
pussibie, that early symptoms of cancer
or bervlilum disease are properly di-
agncsed and appropriate measures token,

The provosed standard reguires that a
comprehensive medical and work history
be tulen af the time of initial assipnment
o et institition of medical =urveil-
Iatee for any employvee assizned to a rep-
ulated area. A medical examination in-
1y at least a 14 X 197 nosterior-an-
citesl x- 178 ‘L]‘.lDI‘.ILlJ {function
inm Im-c'e:". vife: papocity: o
it determingiion and a skin
~ROTY . must flso be made avail-
ante 1o em 1oy e0s,

In g June 5, 1974, letier to O3SHA, .
Homayoun Karzemi®! Chief, Pulmonary
Unit. Massachusetts General Hospital,
recommended that fests of arterial blood
gas or carken monoxide diffusing capaec-
ity of the lung be made at lenst every
three to five vears for individuals work-
ing with bervllium. Dr. Kazemi stated
that eavly interztitial lupe disease may
not appear &3 an abinormality .on the
chirest x-ray or by measurements of forced
vital capaciiy until the disease is iy an
advanced stage. Other experts agree that
measurements of arterisl blood gas or
carbon monoxide ditfusing capacity are
moyra sensitive deteciors of lung disesse,
hut feel that it is technieally infeasihle
Ior emplovers to have this test adminis-
tered o & large scale, For this reason,
OSHA has nos included this test as part
ol tho proposed medical surveillances re-
quirements. However., the test is sug-
gested B the Appendix C medical guide-
lines witen: tects of forvced vita) ecapacity
are ahnermal or tie thivsiclan feals sueh
an examination would be necessary.

Alilvsugh the prcpo:nl sweecifies {e
tvpes of medicsl tests and examinations
to be given affected empldvees. the em-
plorer may allow the examining phrsi-
cioh to uze other tvpes of medieal exam-
inations, provided they can give at least
equal assurance of detecting the medical
eonditions pertinent tn protecting em-
plovees from the health Liazards asso-
ciated with beryllium exposure, The
emplover may asceept such alternative
niedical examinations if the emplover
ohiaius o statement from the physiclan
sotling foarch the alternative mcdical cx-
aninaiions and the rationsle for their
subkstituiion,

The emplover must nrovide the exam-
iling paysician with a covy of the stand-
ard for berylium, inchidine appendices;
a description of the emplovee's duties; a
descrbntion of any personal profective
enuipment uzed by the employes: the re-
sults of the employee’s pXposurs meas-
urement; and an estimate of the levels
oy which the emplovee will be exposed,
The cmplover must alse provide ahy
available employee medical history in-
formation requested by the physician.

Following the medical examination,
ithe employer must olitain a written opin-
lon: fromn the examining physician stating
whetiier the employee has any medical
condition thabt would place him at in-
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creased risk to his health, or that wonld
bhe apgravated by exposure to bersllium.
The phwsician's opinion mmmst stale any
recomutiendsd Hmibtstions upon the om-
ploree's exbosure or upon fhe emplay-
eg's use of protactive equinpment and res-
pirators, Also, the opinion must siate
that the emplovee has been informed of
any medieal conditions which remdite
further exomination or treatment, al-
thaush the writlen opinion must not con-
tain specific findings or digencses un-
related to the emplovee's exposure to
Leyvilittn, The cmplosaer must provide a
copry of the phyeisianrs writien opinien
o eneh Ll‘.['l‘:l’

I, based on the physician’s opinion,
he empiorer deternungs that exposure
of unr emplsyee to Bervlilium would mu-
terially impair the employeg's healih, it
is the responsibility of the employer to
rernove Lhe employes Irom exposure,

The employer must inform each em-
plovee wha refuses required medical ex-
aminations of the possible health consa-
quences of such refvsal and the em-~
Movee must sign a statement indicating
an understanding of the risk involved
in the refusal to be examined, The intent
of this requirement is to encourage em-
Dleyees to fake medical examinations. It
is felt that a clear undersianding of the
neeessity of medical examinations to
minimize potential health econsequences
will encourare employees to avcept the
medical surveillance prozram.

J. Emplorcs Informalion and Troin-
g, Infarmation and training are es-
sential for the prolection of empioyees
because an employes ean do much to pro-
tect himself if he iz informed of the
nature of the harards I his work plaee,
To he ellective, an emplovee cducation
system maust apprise the emplovee of the
sppecific harerds ssanciniod with s work
environment, For s reasem, the eme
ployer would be required to infolm each
employee assimied to vepulated areas of
the nature of bervlliom-related healih
problems, the necessity for exposure cohi-

Strel and the medieal and industrial hy-

giene maonifcring programs. FFurther the
employes must ke insiructed to report
pramptly the development of symptoms
or conditions which could be attnbuted
to oversxposure to beryliium.

K. Recordiceplig. The propozed
stondard would reguire the emplover to
keen written recovds of the following:
mensuremants  of emploves exnnaure;
tests of mrechapieal ventilation system
eificiency (wiere zuch systems nre used
for cneineering controly; annual train-
ing and informaticn sessions; autharized
persiingl rosters; medical examingtions
and pre-placement historics.

Sinee symptoms of clironic berzllinm
disease oflen do not appear for many
yvears after the last exposure to beryl-
lium. records of exposure measurcments
and meadical examinations should be re-
tatned for a period of vears, even after
the employvee ceases to work in the beryl-
linm  indwstry. For this reason, the
recordierping provisions of the proposal
require the empioyer to refain these
records {or at least 40 years, or for the
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duaratien of employment plus 20 vears,
vhichever is lonper,

QSHA is awore that eertain provisions
of fiiis proposal, surh as medical surveil-
Ianee and thoe extended retention period
for exnosure measureinent and medical
moniitoring records may pose special
problems to some employers, especially
those who have small numbers of em-
nlorees, aperate with non-fixed plaees of
em»niovinent, or use workforces which are
highly transient in nature,

This awnreness has been e-<1areas.ed by
tha Department of Lobor in o statement
supbmitied te the Howvge Sub-Commitiee
o Envireamendal Proeblems Alfceting
Bmall Business on 26 June 15735, as fol-
LR

it has Decerme increasingly evident that

the combined body of Federal regulations im-

poses a substantiial, and, to =ome extent, un-

necessary  burden upen emplayers, . partle-

ularly thoge aho run small businesses, While

most of these requirements serve a necessary

and tselul purpaase, a definite potentisl exlsts
for duplication, econflicting standnrds, and

inappropriate recordikeeping  requirements.

In an effort to eliminate probiems where any

exist in the Department of Lahor, T have

reguesled my ageney heads to assess the.
small business lmpnet of the laws they ad-

mninlster and determine what can be done

to ease the burden oo the small emplover,
white stlii assuring comphlisnce with the
lew,

Althpugh it Is clear that OSHA's first
and primary responsibility is to assure
einplavees safe apnd healthiul places of
empioyment, the Act and its legislative
history recogunize that economic and
techmolegical feasibility are Iegitimate
factors Lo e considered in the setting of
accunational safety and health stand-
ards.

In addition., the Act explicitly takes
anes ol its impact upen affected
small buginess, specilically with reszpect
te any recordkeeping requirements which
ave Imposed,

Pursuant to section 8(d; of the Act,
OSHA is exploring methods of reducing,
to the maximum extent possible, the ad-
ministrative and economic burdens of ghe”
proposel's various recordkeeping require-
ments. :

While the propoesal does not address
itself to specifie alternatives, OSHA in-
vites conuments concerning ontions which
woutld bothy proviae full protection to af-
fecled emplovess and at the same tine
minimize the administrative and eco-
nomie burden on affected empovers-—
especinlly those wirh small numbers of
employees, non-fixsd workplaces, or
hivhily transient woriforces.

A record of the tests of mechanical
ventilation system eliciency s reguired
to be maintained =0 that the employer
can epsure that tesis of the system are’
being made at the reguired time inter-
vals, Further, the record is useful ta the
employer since the evaluztion of the
data obtained in any individual test ls
needed to compare thte most recent test
with previous lests to detect any ftrends
that may be occurring.

L. Observation of Monitoring, Section

caoiri

B{cy {3} of the Act vequires that em-
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ployers provide employees or their repre-

sentatives with the epportunity fo ob-'

serve monitoring of employee exnosires
to toxic materials or harmiul vhysieal
agents. In accovdance wiith thig section,
tiie proposed standsard containg provi-
sions for such observalion, To ensure that
the right to observe is meaninglal, ob-

© servers would be eniitled to recelve an

explanation of {he measurement proce-
dure, o observe all steps related to the
measurenent procedure, and {0 recerd
the results chiained.

The ghserver, whether an emplaoyee or
dastrnated reprezentiative, must be pro-
vided with and iz requived {o use any
personal prolective devices reanived (o be
worn by emplorecs wwnrking o the area
that is being monitered, and must com-
nly with all olber applicable safety pro-
cadures.

M. Appendizes. Three eppendixes have
been included in this proposal: Appendix
A, “Bubstance Safety Data Shect;” Ap-
pendix B, “Substance Techunical CGuide-
lines;” and Appendix €, “Medical Sor-

~ veillange Guidelines.” 1t should Le noled

that the appendixes hove been inehaded
for informational purgozes only. Wone of
the statements contained therein shounld
be construsd as impozing a maudatory
requirement whicl is not olherwise im-
paged or as nesating any reauirement
which is imposed by the standard.

The informaticon containad in Appen-
dixes A and B is intended to oid the
cmplever in complying with roquirements
of the standard, This informgtion is glso
to be provided to empiovess as part of the
annual  training apd  equeabion pro-
gram.

Appendix O gives the cranloyer a means
of providing the examining phvsician
with an cxplanation of the potential
health efleers of bovvllinm exrosure and
provides infermation neeced by the phy-
siciatl to make an sccurate resulis. Ap-
of the medizal examination resulis. Ap-
pendix C also Hsis other tymes of exam-
inations, net required by the siandard,
which may help the phvsicien In mnking
an accurdaie determination of whether an
employes should be oxpased or should
continue to e exposcd to beryiliun,

VI. EWVIRONMENTAL IMPACT ASSESSMENT

"The Nalional Envirenmental Policy
Act of 1898B9 (WEPA) (42 U350, 4221
4347}, requires, amnong otlier things, that
Fedoral npencins nssrss 'LhT."ll rronosed
majinr solions, ineivaing ralsniebking, fe
determine whether a signiflcent impact
ot the gueliiv of ihe huoman o» ©
nment miny resuit. Fovihernigre, T G
1899.34cl) !_‘::c:unvs. thad nwiere GEXA do-
torminegs that an envirgnmenial impact
statement should be prepared, the deter-
minetion to do so must be 1" silshed in
the Foederal Register. Accoydingly, it is

* hercby noticed that OSHA iniends to
prepare an envirdumental impact state-

ment on the proposed siandard for oo~
cupational expesure to berylibam in ac-
cordance with the requirements of 29
CTR Part 1099,

Onee the drofs environnmental impact
stalement has been prehared, a conv of
it will be made avaiinble by OSHA to
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any meamber of the public who requests
an opeoviunity to comment on i, Any
person or ngency submitting comnients
on it wo ORHA must ot the same time
foerward five copies of the commenls 10
lhe Council o Eaviconmental ¢niality
DEQ), 727 Jackson Place MNWW., Wash-
ington, D.C. A 45-day period will be al-
lowed for the submission of cornments
after the publication of the notice of
availability of the drafi environmental
impact statement. The drail statement
will be available, where practicable, at
lzast 15 daxs prior 1o a public hearing
on thie proposed stenderd, The environ-
maental impact of the propnsal wonld be
an appropriate issue 0§ such hesring.

It apuears ¢ oL thot the preced-
ing nraonbis to Lhe praposed stancsrd
for eccupational exposiire to bervilium
adeguately assesgzes the impoct of the
pronesal on the workpiace environment,
It further appears that the proposed
standard for occupational exposure to
beryilivm will have no significant effecis
on the ouality of the human environ-
ment external to the workplace, The pro-
rosal does not increase the amount of
heryllium permilted to he released into
the amblent air, nor dees the proposal
call for changes of industry practice in
disposal of beryllium wastes. For these
reasons, OZHA does not anticipate any
Inereased impact on LLe comumunily con-
tiguous to establishinents in which beryl-
lium is used or produced,

Ini=resterd Lnsms may submit com-
ments that may bz helpfol in Preparing
tne draft envirenmentza! imwact state-
mert ot the proposed standard, A per-
son hoving revelant information or data
not readily available in the apen litera-
ture is invited to submit it to David R.
Bell, Glice of Siandards Development,

coupationnl Salety and Health Admin-
Istration, UGS, Depariment of Labwre, 260
Censtituiion Avenue NVW., Room N 3669,
Washington, D.0O. 20210, b\' Nevember 17,
1875, Comments subm:tted in rerard o
the propozad standard need not be re-
submitted. All material received on en-
virgnmenta) impact will be available for
puiiie inspection and copying at the
above address,

at prose

VII. NOTES ann REFERE‘WCES

The studies discussed herein represent
the primary sources upon which the pro-
nosed bervilium etondard is hased. The
nerisn fdnas not inclide nll studies
ee mnivinls vhich OSITA o
tered in the develop ment of rhis
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VIII., PupLic PARTICIPATION

Infevested persons ave invited Lo com-
ment on the preposed sinndard on ot
before December 18, 1975, Writien dats,
views and arguments must be submitied
in guadruplicate to the Docket Officer,
OSHA Technieal Doata Center, Docket
No, ¥005, Room MN3620, 200 Ceonsfitution
Avenue, N.W., T.8. Department of Labar,
Washington, DLC, 20210, Writlen sub-
misslong must clearly identify the pro-
vislons of the proposed standard ad-
cressed and the position taken with
resnect to each such provision. The data,
views and argumsents will be availahle
for public inspection end copring at the
above address and will be made g part
of Lthe record.

In addition to the comments and oh-
Jeetions invited above, OSHA hereby
splicits comments from interested per-
sons regarding the potential inflationary
tmpact of the vroposed standard, Come-
ments may be directed toward any or ail
cf the following subjects:

(1} Cost impact on conzumers, busi-

nesses, markets or Federal, state, or
local government; .

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

(3 Effect on competition;

(4) Effect on supplies of Important
materials, products, or gervices;

(5} Eiflcet ol employment; and

(6} Effect an
demand.

It is OSHA’s Intention to prepare an
Inflationary impact stateinznt and anal-
ysis, If appropriate, or a eertification
that the proposal has no substential in-
flationery impact, ai least 30 days prioy
to any public haarings on the proposed
slandard. The potential inflationary im-
pact of the proposed standard will be an
appropriate issue 2t the hearings,

This procedures has been coneurred in
by the Council on Wage and Price Sta-
Bilily in acrovdonce with the OfSice of
Mianageinent avd Bulged Clroular A-
107 dJanvary 28, 19937, issued pursuant
to Ixzeutive Order 11821 (58 FRR 41501,
Novembear 27, 1575,

Pursuant (o 28 CIFR 191111 (» and
{c), interested persons may, in addition
to filing written matter as provided
above, file ochiections to the propesal re-
questing an informal hearing with re-
speet thereto in accordance with tha
following conditions:

(1) The cobiections must include the
name and addresss of the objector;

(2) The objections must be post-

energy  supply or

marked on or beiore December 18, 1875,

{3 The objections must specify 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

(5) The objections must be accom-
panied by a summary of the svidence
proposed to be adduced at the requested
hearing,

The -proposed- standard wiil be re-
viewed aftzr consideration of the entire
record of this preceeding, including any
oral and writien data, views or argu-
ments will be modified appropriately if
the sulbxmissions so warrant,

Accordingly, pursuant to sectlons 6(b)

and &(¢) of the Ocecupaticnal Safety and.

Health Act of 1870 (84 Stat, 1693, 1554;
20 UB.C. 635, 6587), and 2% CFR Part
1811, it is hereby proposed to amend Part
1810 of Title 29 of the Code ol Federal
Regulations as set forth below, .

Signed in Washington, D.C, this 1oth
day of October, 1975,

- JouN T, DutiLop,
Secrelary of Labor,

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

8 19701000  [Amended]
¥ - L] * *

DBersllium and  bersllium  compeounds , . .
2upfm? .., Beg/mt ., bupym, L, . 30
minutes (Z37.29-1870)

L] * B B -

2. A new §1910.1026 s proposed to be
added ta Part 1910 of Title 20 of the Code

of Federal Regulat:ons, 1'ead1ng as fol-

lows:
& 19101026 Beryllium.
(a) Seope and epplication, This zec-

~tlon applies to the transportation, pro-

duction, release, packaging, repackaging,
storape, handling, or use of berylifum ex~

B
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cept that this sectlon will not apply to
working eonditions with respect {o which
any other Federal ageney has cxercised
statutory aunthority vo prescribe or en-
Ioree standards or rezulations affecting
occupational safety or health hazards.

() Definitions, “Authorized persons
means any person anihorized by the em-
ployer to enter a repulated avea, or any
person enfering such an arza as a desig-
nated representative of employees for
the purpose of exercising the onporiu-
nity to observe mpnitoring and measyr-
ing procedures under porasraph (d) of
tivs section.

“Beryllium"™ means elemental beryl-
lium and compounds and alloys of beryl-
lum (ns elemental bevyllium that may
ke released into the place of employ-
ment as particulale matler or that may
be present In the place of eployment in
bulk forms. :

“Bulk forms” means beryllium which
is not airborne but which poses a dermal
hazard to employess upon contact with,
of penetration of the skin, 8uch forms in~
clude soluble borvllium compounds or
solid forms (ie, crystals, chins, shaviags,
ete.) of soluble or insoluble beryliinm
which could penstrate the skin.

“Director” means the Dlrector, Na-
tional Institute for Qccunational Safety
and Health, U.5. Department of Eealth,
Education, and Wellare, or his designee,

“Emergency” Imsans any oOccUrrence
such as, buf not limited to eguinment
failure, rupture of containers, or failure
of eomtrol equinment which is likely o,
or does, result In the unexpected release
of beryliium in excess ol tie ceiling dimis,

“Secretary” means the Seeretary of
Labor, U.8, Department of Labor, or his
degignee,

() Erxrposure limiis—(1Y Permisgible
erposure  Hmils—() Time-weighted
average imit (TWAY., No emplovea may
he exposed to an 8-hour time-weighied
average nirborne concentration of beryi-
lium in excess of 1.0 per cubic meter of
air (1.0 1g/m®), based on a 40-hour work
weelkl.

iy Ceiling Hmit. No employee may

be exposed fo an airboime conceniration
of beryllimm In exeess of & micrograms
per cuble meter of air (5 ag/m™ as

¢ averaged over o maximum samplmg time
of 15 minutes,

(2) Dermal gnd eye exposure Hmnit. No
employvee may lxe exposed by skin or eye
contact (o bulk forms of Torybiowm,

(ely Expositre monitoring ond *m*rmtr:,
wrenl—i1y Tnitinl monitorion, Tach om-
plover who ltas o place of emwpinvineat
i wihich Dbergbiumn, s presenc shall

. monitor each such workplace and work
cperation te accurately measure if any
employee may be exposed to beryliwn
ahove the permissible exposure limits,
and detennineg if any cempleyee s ex-
posed by skin contact with bulk forms of
terglilum, &uch a determination shall
he made by monitoring which is repre-
sentative of cach employvee’s exposurs to
berylilum over an 8-hour period.

2y Megsurements below the permis-
_sible lmit, X the measuremenis under

PROPOSED RULES

paragraph (d) (3} of this sectlon reveal
emploves exposure, Lo bo below the par-
missible expostwe jlinits the employer
shall repeat the measurements for each
employee ai least quartorly.

(3} Mceasurements ghove ile Permis-
sible Limits. (i) Yhere the measure-
ments reveal employee exposures to be
in excess of ihwe permissible exposure
iimifs, the measurements required un-
der pavagraph (¢ (i) of thiz section
shall he repested for each employee at
least monthly, The amployey shall con-
titlue measurements under this pava-
granh (dr 43) until at least two consesii-
tive measareraents are below {he permis-
sble exposure limits sund thereaf{ter the
ermynoyelr shall comply with porzarvaph
(cby i2) of ¢his section,

iy If ewposure measurements reveal
Lemploven exposure 1o be above the "TWA
\or the ceiling ilmit, the employer =hall,
in addition te the requirement in para-
graph (d) (32 (1)

(ay Inform the employee of thc ex-
posure as required by parzgrapiy () (5
of this section;

{b) Instituie control measutres gs re-
quired by paragraph (f) of this section;
ond

(¢} Pravide personal protective eguip-
ment and ciothing as required hy para-
pranhs (gy and (1) of this section.

{4y Additional monitaring, Whenever
there has heen a production process con-
trol chanee which may result in new or
additional exposures, or whenever the
employer nas any other reazon to sus-
pect g change witich oy resull in rew
or additional exposures, or whenever tlie
employer has any other reason to sus-
vect a change in exposure conditions,
additional meastrerncnts in accordance
wilh this paragraph shall be made.

(51 Employee notificafion. The em-
plover shall individually notify in writ-
ing, within § working days after the

receipt of measurement results, every -

cmployee whe Is found Lo he exposed ta
beryliium above ihe TWA or the ceiling
‘Limmit. Suelr notificatlon need uot be
given more Ifrequently than onee a
menth. The empleyee shall also be noti-
fied of the corrective action being taken,
to reduce exposure lo or below fhe per-
missilie limits.

(8) Accwracy of measurement. The
method of measurancnt shall have an
eecuraey (with a confidence limit of
33¢ly ol not less thon plos or tinus
255, Jor econcentrations of beredlivm
creafer than or eoun! <o 1.0 ax/nr, Sam-
gy of airbarme cencentrations of be-
wihen 1w defernnineg cmployee cxpo-
sure, sball be performed by methods
which tollect all airborne particles ¢le.
respiralle and nenrespirable).

7y Employee evposure. For the pur-
poses of this section, emplovee expo-
sure is that exposure which would oceur
if the employee were not using 2
respirator.

() Regulnted Areas. (1} A resgulated
area zhall be estahblished where concen~
tratlons ave in excess of the permissible
exposure Mmits,
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£2) Access to regulated areas shall be
limited to authorized persons.

(3% A woeekly roster shall be mada of
all persons who oentor a regulated areq,
" {f) Methads of compliance—(1) En-
gincering controls. (1) Enginecring coni-
trols shall be instituted immedicstely o
reduce exposires to or below Lie permis-
sible exposure limits, except to the cx-
tent that sueh controls are not feasible,

(i) A progream shall be eafablished as
soon as practicable. and implemented to
reduce exposures to or below the nper-
missinle exnosure limits or to the aveatest
extent feasiiie, solely by nieans of on-
ginecaring controls,

{30 Writlen plans for such & program
shall bz develanad and furnished uvon
reguest for examination and copying 1o
the Beercvary and e Director. Surch
plang shall be revicwed and revised "at
least every 6 months to.reflect the cur-
rent status of the program.

(iv) When mechanical ventilation is
usad to control exposure, measuremsents
which demonstrate the effectiveness of
the sysiom to control the exposure, suich
as capture velocity, duet veloeity, or
static pressure. shall be made ab leass
every three months. Measurements of the
system's effectiveness to control exposive
shall also be made within 5 days of any
change in preduction, progess, or Gon-
trol which might resull in any change in
airthorne concentrations of beryilivm,

(2) Work practice controls. Wherever
feasible engineering controls which ean
be instituted immediately are nok suf-
ficlent o reduce exposures to or bhelow
the peemissible exposure lnity, they
shall nonetheless be used to reduce ex-
posures to the lowest practicable leveal,
and shall be supplemeniad by work prac-
tice controls.

{3} Respirators. Where feasible engi-
nezeringe controls and supplemenial work
praclice controls are insufficient tfo re-
duce exposures to or below bermissible
exposure limifs, they shall nonetheless be
used to reduce exposuves to ihe lowest
practicable level and shall be supple-
mented by the use of vespirators in ac-
cordance with parvagraph (g) of thirs &
tlon &s required.

(g) Respiratory pmtectm'n——(l) FPer-
mitied wuse. Whete respirators are re-
quired wunder this seection, compliance

th the permissible exposure limit may
not be achieved by the use of respirators
oxeepi:

() During the thne period nem SRATY
to install engineerineg contirols;

it In work sitvationy such as mr!.‘-n-
tenance angd xopalr setivities In whicl
engineering controls are not feasibla: ov

(iii) In worlk situations in which en-
gineering confrols and supplemental
work practice controls are insufficient to
reduce exposure o or balow the perntis-
sible exposure limits; or

(v} In emorgoncies.

(&) Respirator selcction, (O Where
respirators are required under this séc-
tiont the emplover shall select and pro-
vide the approprizie respirator rom
Tabie 1 and shall cnswie the emplayes
uses the respirator provided.
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Tamz 1 A
RESPIRATORT PROTECTION FOR BIRYLLIUM

. Coneentration of :
Beryllium (ug/m)r  Reguired Respirator
Equal io or less (a) Afr-purifving respl-

than 10. . - - rator equipped with
high-efficleney 11~
tersrtandguarter-
mask or half-mask
facepiecy; or (b
Supplied Rir respira-
tor eguipped with
half mask {aceptece.

(8} Alr-purifving respi-
rator econinped with
hlgh-eflcieney fil-
ters? and Wl face-
riece; or {(h) 2un-

~ plied-zir  respirator
eguipped  with  full
faceptece; or {c)
Self-contalned
“bresthing apparatus
equipped with full
facepiece. - .

[2) Bupplled-alr respi-
Talor egquipped with
half-mazk  facepiece
and eperated {n con-
tinuous flow mode; or

Egual to or less
than 5. .

Equu.l' o or less
than 1,008,

() Towered air puri- -

Tying respirator

. egulpped with high
efficlency filterst and
equipped with half-
mask  or full face-
pisce or hood.

[} Suppled-alr respl-
rator equipped with
fuil faceece, helmet,
ar hood and operated
in continuous flow of
prezsure - demangd

: Bqual .-to or less
than 2,000,

 mode,
Greater than 2000 (a}) Sl - contained
or uhknown. breathing apparatus
eguipped  with  fall

faceplece and operat-
ed in  pressure-de-
mand mcde.
1More: High eficleney filler-—99.07 percewnt
efficient sgainst 0.3 micren sive pariielea.

(ii} Respirators shell be seleoted from
these approved by the Mining Inforce-
ment  and  Safeiy  Adminisfration
{(formerly called tho Buresu of Mines)
or by the National Institute for Oceu-
pational Safety and Heolth under the
provisions of 30 CFR Part 11.

(71} Respirators prescilped for hicher
concenirations may be used for any lower
concentration,

3 Respirafor progrom. (iv The om-
rioyaor ghall iostitvts & respireiory oro-
gram in acecrdance with § 1912.124 (b,
Gy, (c} and (£1.

Vit Fenulavecs wheo woor _,,;- a
shrll be gllgwed in leove work oroog i
washh tie foce a2nd respirptor facapizee
0 prevent potential skin irritation ag-
socintend with respirator vse, ,

thy Emcergency situntiong—o1y Writ-
fon plun, 1) A wrilten plan for emers
gency sifuations sholl be developed {or
each facility involved in & heryllivm op-

eralion in which theie is & possibilily of

an cmergency. Apwpropriate pertions of
the wlan zhall be implementzd in the
event of an emelgency.

{31} The plon shall specifically pro-
vide that emipioyeas enpaged in correct-
ing emergency conditiuns' shell be

it
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eguipped as required In paragraphs (g)
and {i) of this section uniil the emer-
geney iz abated.

(i} Dmplovees net engaged in cor-
recting the emerpeticy shall be restricted
from the area znd acrmal operaiions in
the afected areads) shall nst be resumed
until the emergency is abated.

{2) Alerting employeecs. Where thore
s the possibility of employee exposure to
berylium in excezs of the ceiling limit
due {6 the occurrenee of an emergency,
& peneTal slarm shall be instplled and
maintained to promptly alert e"mjlm ors
of cuch geeurrences.

) Skin profection ond work clolh-
{na—{1) Wark clothiing, Where employ-
ces nre exbosed to mirvborne concentro-
t.io.ls ot heryliinm in execess of the
Jerraizsiblo exposure lmits, or are sai-
Ject 1o skin centact with buik forms of
beryllium the employer shall provide and
ensure that cmployvees wear work cloth-

-ing and other appreprizte protective -

equipment in accordance with this para-
graph,

(I} The employer saall providsz each
emplovee with caveralls or simdilar full-
bkody work clothing, headcoverings, and
work shoes or shoe coverings. Resin-
impregnated papar or similar disposshle
worlk clothing may be substituted for
fabric-tyne clothiing.

(11} New or Iaundered work elothing
shall he provided at least Saily to each
zffected employves. .

£2) Skin end  eyz  profection. (D
Wherover emiplovees are suiyject to skin
contact with buik forms of beryllinm,
the emplever shall provide and ensure

-thal cmplowees wear brateciive gloves

Imparmeable to tle material hendled.,

T (i) Additional protection such as face
shields, gorelos, and gauntleis, wlhich
provide protecstion for syes, face, neck,
arms and gther exposed shiin avens, shel
be provided 1f the operation could result
in sueh areas having contack with bulk
forms of beryllium.

(1il) Protective clothing and equip-
ment required by this pavagraph shall
he supplied to each employes daily, and
shall e maintained in aceordance with
paragraph (j) of this section.

(iv Eoubpment and clothing lounder-
ing and moinfenance~—(1) Laundering.
{iy . The cmployer shall launder, main-
tain, or disycse of skin protective devices
and wo clothing qumvcd by pera-
cynnh i) ol b

Cilr e oon
persﬂ*x \'-110 lerir
inelpad nr

inform any
5 ar cleans beryilinm
""‘11\" novieds or oL
pokentinlity lnrmiul of-
sazure to pervilinm, .

(2 " Remoral and storage. (D) the ¢m-
ployer shall ensure Lthat emmplovecs re-

move coentomingted work clothing only -

in ehanrge recms as reovired by pora-
proph (mY (1) of this section.
©(#) The employer shall ensure that no
cmplaven remmoves coniominated protec-
tive deviess and wort cinthing from. the
change yeew exesnt for those smployees
anthorized to do 50 for the purpose of
Laundering, maintensnee, or disposal.
(iii) Beryllium-contaminated protoe-
tive devices and work clothing shall be
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plaged and stored in clesed containers
which prevent dispersion of the beryl-
Jlum cutside the confainer,

{iv) Contziners of contaminaied pro-
teciive devices or work clothing wiich
are o be removed Irom change rooms
or from the work mace for laundering
ar disposzl, or for any oiher reason, shall
hear

{v) Dust removal by blowing or shak-
iny of work clothing is prehibited..

Uiy Houseleeping—I{1) Work surjaces,
iy All extlernal work surfaces shall be
aiitained free of accwnaulations of
cerelinm dust,

{11 Dy sweening end the vse of com-
pressed air for the ¢leaning of {loors and
ciher suriaces where bReryilium dust is
found iz nrohibifsd.

(iif) Where vocuuming mr-thoc.s are
selected, either portable unifs or per-
monent systems may be used,

(a) If a portable unit is selected, the
exhatst shall be attached fo the gencral
worrklace exbanst ventilation system or
collzeted within  the  vacuum  unit,
amaipped with hich effciency filters, so
ihat peryitium is not reintreduced mto
the work place 2ir; and

by} Poriable vacuwm units used to col-
leot beryllium, may niot be nsed for other
clezning purpos2s and shall pe Inbeled ns
prescriled, by parag1aph {p1(2) of this
section.

(ivy Cleaning of floors and gthor con- -

teminaled surfaces may not be performed
by woshing down with & hoze, unizss a
fine spray has fivst been 1zid down,

(2) Dust eoliection systems. Periodic
cleanineg of dust collection systems, ie.
dunts, filters, ete, shail be performed to

- raduee beryllium dost puildups.

{1V Waste cisposal. Beryilum wasts,
serap, debris, bacs. containers or egnip-
ment. eohsisncd for dispo=al, shall ke
eollectzd and di=posed of in sealed bans
nr other clozsed containers which prevent
dispersion of beryllium oulside the con-
tainar.

im) Flyeiene facilities and proctices.
Where emnloyees are exposed {o 2ivborme

- coneentrations of beryllium in excess of

the permissible exposure Iimits, the fa-
cilities deseribed by this paragraph shall
he provided by the employer for the use
cf those employees and emnloyess shell
be raauiived to nse the facilitimz provided.
(13 Chanre roomns. The eranlorer ghall
providachanca reoms in ..CLO"do_nce with
§ 1910343 ie),
127 Shaware,
vided inoaecerdoneo

20,

§1910.1414¢d4)

3 Locker-shower  arrangsmeitis.

Clothes locker and shower facilities shall
Iic 50 arranaed thaithe showers serve to
gomnreate betwean poatentinlly contam-
ingicd and uncontaminated areas.
"4y Lavatory-ioilet arrongements.
Lavatory and toilet facilities which are
ted in beryilinn contaminatad areas
il e 20 arranged that no access is
cblz to an uncontaminated arven.

) Iedion] survetilancs— (1) Gengral
reqritements. (1Y Each empioyer who has
a piace of employment In which empley-
seg are, have been, or will be exposed to
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beryilium above the permissible exposure
litmit or celling limit shall institute a
“ medical survelillance program.

(i{) The program shall provide each
affected employee with an opportunity
for medica] examinations in accordance
with this paragraph.

(i) I any employez refuscs any re-
guired medical examination, the em-
ployer shall inform the emplovers of the
possible health conseguences of such re-
fusal and oblain a signed siatement from
the employee indicating that the em-
ployee undersiands the risk involved by
the refusal to be examined,

(iv} A medical expminations and
procedures shall be performed by or un~
der the supervision of o licenszed plivsi-
cian, and shail be provided during the
employee's normal working houss, with-
oub cost to Lhe emplayee.

(2) Initial examinations. At the time
of intiial assignrnent, or Upon institution
of medical surveillance, the following

- shall be performed by the physician:

. (1) A work history and g medica] his-
tory which shall inelude the presence

and degree of vespiratory symptorms, i,

breathlessness, cough, sputum produc-

tlen and wheezing; and )

(il A medical examination which
must inclnde as & minimum the {ollow-
- ing:

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

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

{£) Baseline welghti; and

(d} A skin examination. .

(3} Peripdic examinaitons, (1) Tixami-
nations specified in this paragraph shall
be performed at least annuzlly for all
empleyees specified in paragraph (n) (1)
- of this section,

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

4) Alternaiive medical eraminations,
If ihe examining physician determines
that alternative medical examinations to

“those specified in pearagraph (n) {2y of
this secfion will provide at least equal as-
surance of detecting medical conditions
pertinent to protecting (e emplovee
“from the health hazards associated with
exposure {o beryllinm, the empioyer may
aceept suen aliternotive mediont surveil-
lance examinations 2s mesting Whe ve-
quirements of this section provided that
tlte employer:

(i) Oblains a statement from lhe ex-
amining  physizian  setting forth the
alternative medical examinations and
the rationale for thelr substitution; and

{ii) Infoims each exposed emplovee of
the fact that alternsative medical exami-
nations to those required in parazraph
M2y of this sectlon are to be mede
availablae.
~ {5) Interizn examinaiions. Ea.ch col-
ployee exposed to heryiliurn due to the
occurrence of an emargency shall ke
provided the mediesl examinations pre-
scribed in paragraph ({2} of this

. section.

nierior chest

-
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{8} Information provided lo the phy-
sigian. The employer shall provide the
following informsation o the examining
physician:

{i) A copy of this regulation for beryl-
lium including Appendizes A, B, and C;

(i) A descriotion of the afectied eme
plovee's duties as they relate fo his
£XPOsure; ]

{iii} The results of ihe employee’s
exposure measurement;

(ivy A descrintion of any personnl
protective ectipment, vsed;

vy The employes’s anticipated or’es-
timated exposure level (for. preplace-
ment exanlinations or in cazes of expo-
sure due to an smergency) | and

(viy Upon reguest of tile whysieian,
information from prevlr\us nrediesl ex-
aminations of the affectad empioyee.

{0 Physician's 1;:-riitr.n opinipn, (1)

“The emplover shall obiain a wriften

opinlon from the examining physician,
contalning {he following:

(@) The physician's opinion ag to
whether the employee has any detected
medieal eondition which would place the
employee st inereased risk of material
impairment of the emplayee's health
from exposure to beryllinm, or which
woulg directly or indiveetly aggravate
any delected medical condition; and

(6 Any recommended limitations
upon the employes’s exposure to heryl-
liam and uson the use of protective
equipment and respirators; and

(cy A statomment that fhe emuvloyece
s been Informed by {he physician of
ahy medieal conditions -which require
further examination or trentiment.

{if) The written opinion shall not re-
vesl specific findings or diagnoses un-
related to exposure to beryllium,

{iii) A copy of the written opinfon
shall be pmuded to the affected
einnloves,

{(¥) If the employer determines, on
the basis of the physician’s written opin-
ion, that any employee's heaith would
be materially impaired by continued ex-
posure to beryilium, such employee shall
be withdrawn from possible exposure to
beryilivm,

{0} Employee Information and train-
fug —(1) Training program. (1) The
employer shall provide a {raining pro-
cram for ell employees assigned 10 work-
place areas where any berylifum is pro-
duced, released, packaged, repackaged,
stored, handled, or used.

{1y The wraining presram shall be
pyrovided ab the time of inftial assim-
ment, sud at Isast annuapliy thoreafter,
and zhiell include informing each em-
ployee of:

(a} The information contained in the
substance dais sheels for boryliitom,
whiciv ave contained in Appendixes A
and B; )

{4} The guantity, location, manner of
use, release or storage of beryllum and
the specific nature of oeperations which

- could resuit in exposure to bervilium at

o1 above the permicsible imits as well
as any oecessary protectlve steps;

(cy The purpose, proper uss, and lm-
itations of respiratory devices as speci-
(dy, {¢}, and (f);
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{d) The purpose and a deseription of
the medical surveillance program as re-
quired by paragraph (n) of this section
and the Information contamed in Ap-
pendix O

{} Emergency procedures as required
by paragraph {(hy of thiz section; and -

(f} A review of this standard. -

(2) Access Po fraining molerigls, (D A
copy of this standard and its appendices
shall be readily available to 2ll employees
exposad to berylium.

(ii} Al materials relating to the emn-
Moyee information and training pro-
gram zhall be wrovided upon request to
the Assistant Secrefary ond the Direclor,

) Precautionary Inhels and signs. 11D
Greneral. (1Y Labels ov signs veguired by
this paragraph may be in addifion to or
in combination with labels reguired by
other statutes, repulations or ordinances,

til) No statement shall appear on or
nealr any recuired sign, lebel or instruc- |
tion which contradicts or detracts from
the effect of any such requlred sign, label
or Insiruction,

{2y Lebels. Precautionary Iabels shall
be applied fo all containers, packages or
eqiipment containing beryllivm. The la-
bel shall provide at least the following
information:

- (1Y The
“DANGER"

(ii) The word “Beryllinm” {(may in-
clude additional wards such as alloy,
powder, product, ete.)

i A waming statement agalngh

“ing dusts or fumes,

ra-waming statement Lo avoid skin
or eye contact where guch hazards are -
vresent and to wash thoroushily atter
handling.-

(3} Signs. Entrances or access ways to
regulated areas'shall be posted with legi-
bie signs bearing the legend:

word “WARNING™ o

br

WarNING {0R IDANGER)
AUTHORIZED PERSONNE!, ONLY

Respirators and Protective Clothing
Required to be Worn in this Atea

() Recordkeeping — (1)  Erposure
measyrement, The employer shall keep
an accurate récord of all measurements
taken to monitor emplavee exposure fo
beryllinm as prescribed in pamgraph (e}
of thissection. - -

{1} This record shall include:

(a) The date of measurements;

" (b) The operation invelving exposure
ta beryllium which is beinz monitored:

{r) Sompling and aualytieal *ne*hac’s
nred 'mcl evidence of thelr acouracy:

)y Numnber, duration, and resulis of
samples toRon:

fer Type of proteclive devices worn,
if pny; and

(f3 Name and soelal securlty number
and exposure of the employee monitored,

{iiy This record shall be maintained
for at least 40 years, or fer the duration
of the smployees emploviment plus 20
vears, whichever is longer.

(2} Mechanical ventilalion incaswre-
ments, When mechanical ventilation ig
used n§s an engineering control, the em-
ployer shall maintain a- record of the
measurements demonsirating the effec-
tiveness of such ventilation as required
by paragraph (I} {1) (iv) ‘of this section.
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(i} Thisrecord shall include;

(g} Date of meogsurement;

thy Type of measurement taken; and

{e) Result of measurement,

(i1} This record shall be maintained
Tor al least two years

(3) Employee {raining. The employer
shall keep an agcurate record of all em-
ployes training reguired by paragraph
(o) of this section,

(i} This record shall include:

(¢) Dateof training;

(b} Name and soclal security  ntm-

“ber of emplavee trained; and

(e} Content or sconre of L*anmrr pro-
vided; ]

(i) This record shall he mainiained
for at least 2 years.

(&) Medieal survcitiance, The em'nloy-

er ghall keap an accuraie meoical reeord |

for cach emploree subjoct o medical
survelllance requived by parawxuph in}

of this section. -

{1) The record shall include:

(@) Physician’s written opinion;

(b} Any empioyee madical complnints
related to exposure to beryilium;

(e) A copy of the information pro-
vided lo the physiclan as reguired by
paragraph (n) (6) of this section; and

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

(i) This record shall be maintained .

for at least 40 years, or for the duration
of ermployment plus 20 years, whichever
is longer.

(5} Rasters, Rosters requ:red by para-
graph {e}{3) of this scetion shaill be
maintained for at least 40 wvears.

{6} Availebility,” (iy All records re-
guired to be maintzined by this section
shall be made available uhon regquest {o
the Secretary and the Diirector for ex-
amination and copying.

(1} Employee exposure measurement
records as required by paragiraph (g (1)
of this section shall be made available
for exemingotion and copring o em-
ployees, Tormer employees, and their
desipnated representatives.

(iif) Employee medical records re-
quired to he maintained by this section
shall be made available upon request for
examination and copying to » physiclan
designated hy the employee or former
emplayee,

(7)Y Transfer of records. (i) In the
evend the emplover ceases 1o do business,
the suceesser shixll reepive and retain
all records required to be maintained by
this szelicn.

(i In the event the emplover ceases
te do business and there is No successor
to receive .and retain his records, these
records shall he transmitied hy mail to
the DPireetor, and each employee and
former employee shall be individually
netified in writing of this transfer,

(r) Observation of monitoring. (1) Em-
ployee observation. The employer shall
five his employees or thelr representa-
tives, an oppcrtunity to observe any
measuring of their exposure to peryilium
which iz condun:ted pursuant to this sec-
tion.

..  PROPOSED RULES

{2) Observation procedures. (1) Wheon

- obzarvation of the monitoring of emi-

plorer exposure o beryRium requires en-
try into an arvea where the use of por-
sonal proteciive deviees is reguired, the
okserver shall be provided with and re-
quired fo use such equipment and shall
comply with all other applicable safoty
and llealyh pipcedures.

(iiy Without interfering with the meas-

lrement, observers shall he entitled to:

fay Receive an explanation of the
measurament progedures;

by Obzerve all steps related to the
nmeasuremond of alrpurniie concentradion
cof berylium perfocmed at fhe place of
exXpOSUre; and

(e} Record the resulis ohtnined.

i8) Dffective dete. This standard shall.
beeome eifective 30 davs follvwing pub-
lication of the {insl standard in the Feo-
ERAL REGISTF:{

(£} Stariun dafes. (1) Employee wmeas-
urement, Measurcments prescribed in
paragraph (4 of this seclion shalt be

mstituied within 3 months of the effee- .

tive date of the final standard, except
that for new production areas or opera-
ilons such measurements shall be insti-
tuted within 30 days of stariup of op-
eration.

2y edical surveillance. Medical sur-
veilinhce presericed in paragraph (n) of

this seciion shall be instituied within 3 .

monihs of the promulgetion of the final
standard.

) Anpendires. The information con-
tained in the appeidixes to § 1910.1028
iz not intended, by ilself, to cl'eate any ad-
ditional oblizntions not otherwise im-
nosed or to dekbract from any existing
ghiigation.

CAPPENIDIN A

SUBSTANCE SAFETY NATA SHECT
Heryllium
I. SunsTANCE ITOENTIFICATION

A, Substance Berylliivim
B. Permissible cxposure!
T 1. Afrpone. 1.0 milcrogram of beryllium

per cubis meter of alr {1.0xz/m?), time- -

weighted-averagn  (TWA)Y for an  8-hour

“workday, with s ceillng concentration limit

of bpg/m® as averaged over & maxlmumm san-
plinyg time of 15 minutes, -

2. Dermcl. SkIn contact with bulk forms of
beryllium is prohibited.

. Appenrance: Steel-graF-solid [metal)

II. HeantH Hazimp DaTa

A, Wava in whleh Berellium affecls your
bady: Berylihwm ean aileet your bhady wihen
vou hreatne in glihorae beryilium partleles,
Cezxain forms ef beryllium can alse eausg
dizeazez of Lo 5K and eyes I they contact
SULIL atreds,

B, Efiects of overexposnre: ‘ ’

1. Short-term guerezpostre: Breatning air-
Botne concentrations of heryllivm mnterialy
may eayse danage to YOUr respiratory sys-
tern, Symiptonis of overexposure may include
spasmaodic cotigh, substernal discomfort and
burning, tightness of the chest, difffienlty In
breathing upen exertion. mild nose bleeds
and irri‘*ation r.Jf nasal and bronchial
p’mmges

win contact wilh certain forms of bcry‘

ltum may csuse skin discase, Sviptoms of
skin discase include Hching and reddencd,
clevated, or ivld accumulated kesions which
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appear el the body, ecpecially the face, neck,
crms and lhands. Uleers can result from {m-
rinntation of beryllinm substances In sxin
areas praviously infured as a result of abra-
£ions, cuts, ete, Abscess and uleeration f{re-
gurently result from svch exposure.

Ere efects may occur as inflammation of
the conjunctiva in “splash bum® or in as-
saclation with coniast dermatitls, Splashes
may olap cause ecrneal buras clgsely ro-
sembling those produced by ccids and alka-

Jlies. Fluid  accwanulation and  reddening

rround  lhe ‘eve socket are  freguently
chzorved. ’

3. Lomg-verm (chranie) eorerergosure: 3
you are evorexnosad Lo berylltum for lone
s af time vewr may develop serlous res-
I)J wlory difeaze, Thils disense may not develsp
uniil maony years aifer exposure. Barly symp-
Toms and siEns niny include weakhess, oasy
ratim}amt) weloht loss, eough and chest

ITI, Em=ntENey AxD FiisT AID PROCEDUSTS

1. Skm ezpesure: 1 powders or Uguids ¢on-
taining pervlliuin eontact skin areas, im-
mediately wazh the aflected skin areas with
sonp and water to remove the berylium.

2. Eye erpasure! If n Beryllinm is splashed
into the cves, the eyes showld be Aushed im-
mediztely with waler for at least 5§ minwutes.
The jndividusl thouid then be rererred woa
pirysician. ™

3. Breaihing. Indivliduals who a.ecidentﬂlly
inhaie large amounts of Leryillumm dust or
fumes shou‘id be removed from contact with
bersiiitin  and immediately re!'erred. o 8
physician,

IV. PROTECTIVE CLOTHING AKD EQLIPMUT

A. Respirators; Rezpirators ¢can only be re-
quired for toutine use if your employer is in
the process of installing enginesring conurois
and in situations where {hese controls arc
insufiizient or cannolt feaslbly reduge ex-
posure levels o permiszible limiis, You may
Lo required to wear respirators Tor non-
roitbine activities or in emergencies if jou
are ltkely to be exposed In execsss of permis-
sible exposure 1imits, IT respirators are worh,
1hey miust Gave a Mining Enforcement ond
Safety Administration or Maotional Institute
for Decupational Safety and Heallh (NIQSH)
seal of approval. (Older rezpirators may have
& Bureau of Mines approval label), If you
experience difficuliy breathing while wearing
a respiralor, tell your employer.

B. Protective clothing, Protective clo‘t‘]ing
st be provided for you and  you must

-wear such clething to prevent berylllum from

bolng carrled outside the workplace on your
-own clothing and to protect your skin from
contacy with bergllium. )

C. Eye and fare profection: Your employer
is required io provide and Fou must wear
safety poggles 1f beryllium dust or solutions
could be splashed in vour eyes, and & face
shield if soiwtions eould be spl‘\shed on your
Tace,

V PrECAUTIONS FOR SaFE Use, HANDLING AdD
STORAGE T

Berillium snould be cleaned up.hy vae-
unming or by wel metheds, Where vou ace
subject to slrborne Leryilium particles. in
excess of the permlssible limits, you must
wenr clenn work clotiies every day and shower
at the end of each work day. Yout may not
wenr your workz clothes home, Contalners of
beryllium substances should he safely han-
died and stored to prevent breaKoge and
possible dispersion of berslHum into the sir
Ask your supervisor where beryllium ie used
in your work aren ond for any additlonsl
rlant safetly rules.

VI REGULATED .Aams

Only employees puthorized by your em-
ployer should enter 4 regulated area. -
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APPENDIX B

BUBSTANCE TECHNICAL GUIDELINES
Berylum

. T. PHYSICAL AMD CHEMICAL DATa

A, Bubstence  Identificatlon
—1. 8ynonyms! Glucinlum
2, Formule; Be
3. Be confaining materials (examples):

Bs carbonale, Be fluoride, Be slllcate, Be

hydroxlde, 132 sulfate, Be chiloride, Be oxide,

Be oxyflucride, Be copper alloys, Be nicke]
alloyy, BerFl (BeO-AI203.65102), Bertran-
dite (BedS1207(0H13), Chrysoberyl (Be
CA1204), Phenaclte {BeSi04}.

_* B. Physical Data {BeryIlium Rietal)
- 1. Boeiling Polont (760 mm Hzy: 2970 C
2, Specific pravity ¢ 25C: 185
3. Aleliing Point: 1283 C
4. Splubllity in water: Insoluble
5. Vapor Pressure 7 1810 C! 7.6 mum Hy
6. Appearance {Metsl) @ Sleel-gray-solid

II. ¥mE, EXPLOSION, AND REACTIVITT DATA.

Locatlons where very fine dusts or powders
of Berylium may be bresent are considered
Claes IT Group E for the purpose of conform-
ing to the requirements of 29 CFR 1910.309.

III SPILn oR LEAK EROCEGIMES

A. Steps to be taken if subsiance is re-
" leased or spilled: Clean-up crews are required

to wear profectlyve cloibing end approptiate

resplratory protection. Vacuum clean-up pro-
cedures are recommended although  wef
methods rre atceptable. B, Persons not wear-
ing profective equipment and not invelved in
clean-up operations should be restricted from
arens of epiily until clean-up has been com-
pleted, €, Wastie Disposal Method: Bervllinm
waste and scrap should b recycied st buried,

IV. MONITORING AND MEABUREMENT
PROCEDURE

Morsurements teken for the purpose ol
determining exposure under this section are

1011512

" PRGPOSED RULES .

Qest taken such that the syerage B-hour ex-
posure roay be delermingd from & slngle sam-
rlz or two (2) 4-hour samples, Short time
‘interval samples (up to 30 minutes) may also
be uszd to determine nverage erbosure level 1f
& minimum of five (8) medsuréments are
ieken In a rangdom mnanner gver the work
shift. Hendomy sampling menns that ahy
portion of the work shift has the same chance
of being sampled gs any other. The arithmetic
average of sl such randon samples taken
on one (I) work shift is an estimmte 0f an
work shift. The short-term Interval ssmples
ghould alse be used to ensure, that no ex-
pasares above Sppsmt are oocurring. Sampies
of the work environment mav be taken on
fitters or other media that are capable of
trapping all stspended dusts, mists, or {fumes
that congnin beryillum,

V. MISCELLANEOUS PRECAUTIONS

A. Employess expozed fbove porrissible
limits must wear clean cloihes each day and
shower at the end of each day's work, Work
clothes may Lot De worn home.

E. All conteminated clothipg including
imporvious preteciive clothing shouid be
washed under controlled conditions. The em-
plover must informm the launderer of work
clothing contaminated with beryliinm, of the
hazardous properties of beryliuwm.

C. Employers are required to advise affected
employeea of a1l plant aress aawl operations
where exposure to beryllluam, could occur.

AppENDIX O
MERICAL STRVELLLANCE GUINELINES
Berylium

I. Roufr of enkry. Inhalation,

II. Toxicology. The health hazsrd is high,
BEreathing berylllum ecan bring sbout acute
nid chrotie diserses of the respiratory tract,
Skln eonfact wiin some forms of bery!illum
may cauze dermatitls, Implantation of beryl-
ltum metal or contemination of aw abragion,
superiieial laceration, or dermatitlc ares with

_crystals of soluble heryilhwm salts may result
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in uleeration. Conjunciivitls and assoelated
periorbils!l edema may accompany contact
dermatitia or may oceur separately. Also be-
ryllium is suspected of hinving carcihogenlc
potential in huemans,

ILI. Symptoms and slgns. Svmopioms of
skin disease include itching and reddened,
elevated, or fntd accumulated lcuions. Imi-
planiation of peryillum in the skin can cause
ahscess and ulceration, Bye effccta insluds
finld accumulatlon and reddenlng arguned
tho eye sockef, - -

Respiratory symptoms include spasmodic
cough, substernal discomfort and burning,
tighiness of the chest, difilevity in brestling
wpol exertion, weakness, easy fatigabilily,
weitzht lo=z, mild nose bleeds and irrivatlon
of nasal snid bronchlal passapes.

IV. Survelllance and preventive examina-
tions. A. Freplacement. Routite medieal his-
tories and physical exominations are required
for each employoes exposed to beryilium. In
addition te ihe inedleal history, a complets
physicol examination shall bs glven thai -
shell include 53 & mintmum the following!

8. 14 x 17 posteriov-snterior chesy X-tay:

b. Pulmonary function tests to include

“forced vital capacity (FVO):**

. Welrht determination; and

d, Examineatlon of the skin,

B, Perlodic Examinations: The ahovs ex-
aminations are to he given at least annually,
to each employ¢a subject fo exposurs in
beryillum, L o )
(Secs. 4, 6, B, 84 Sint. 1502, 1553, 1588 (29
UA.C. 653, 655, 657) eand 20 COFR Pari 1011}

|FR Doe.75-27591 Flled 19-14-75;12;20 pm]

#+1f pulmmonary function tests show s de-
creass in forced vital capacity {FVO}, a deler-
minatlion of the arterial blcod gss or ¢arbon
menexide diusing capaelty of the lung
should be mate, .



NOTICE TO FEDERAL REGISTER READERSG

As part of its continuing program ta improve the quality of the daily FEDERAL REGISTER and CODE OF
FEDERAL REGULATIONS, the Office of the Federal Register s soliciting the views of interested persons on the
effectiveness of individual Federal Register documents and on regutations contained in the CODE QF FEDERAL
REGULATIONS.

Our goal is twofold:

First—to make sach degurnent pubtished in the FEDERAL REGISTER easily understandﬁb[e thus making

. compliance sasier, more efficient, and less costly; and

Secend—-to identify and correct any existing Federal regulations which are obisolete, unnecessarily wordy,
or unclearly stated. -

We believe this effort is consistent with the objectives stated by President Ford in his October 8th speech on
the economy in which he announced 'a joint effort by the Congress, the executive branch and the private sector to
identify and eliminate exist]ng Federal rules and regulations that increase costs to the consumer without any good
reason in today's economic climate.”

The Cffice of the Federal Register welcomes your commenis and suggestions, The survey blank helow is
provided for that purpose. All comments received will be maintained in a public docket and will be available for
inspection in the Office of the Federal Register to any interesied persons or agencies. Comments which point out
the need for substantive changes in existing regulations also will be forwarded to the responsible agency. -

I. For the following rcasons 1 found it difficult to understand the document from
' in column , page - of the issuc of the
T M SR T

¥eperat Rucister:

only technical language was wsed; [ documeni contained long and diffieult sentences;
preamble did not contain a clear and concise explanation of the document’s purpose;
other (explain)

0ood

}
|
|
|
|

I. I believe that thc requirement(s) contamcd in:

A. The document from o in column . page __ ofthe
{ageney)

_issue of the FeneraL Recister, or

(ddte}
B. Section{s) of Title: of the Covz oF FEbERAL REGULATIONS
imposc(s) an: [ unnecessary; [ unreasonable; [ impractical; or [ obsolete

requirement on those persons subject to that regulation.
My reasons are:

Please mail to: _ _ .Na.me and address (optional)’

Office of the Federal Reglstm

National Archives and Records Scrvice
General Services Administration
Washington, I0.C.. 20108

1611543




