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OCCUPATIONAL EXPOSURE TO 
EERY LLI UM 

Notice of Proposed Rulemakifig 

Pursuant to sections 6(b) and 8!c! of 
t.he Occupational Sxfety and Ecalth Act 
of 1970 c"the Act") (84  Stat. 1593. 159: 
29 U.S.C. 655, 657) ,  and Tit.12 23. Codr of 
Federal Regulations (CFR!, I-'::!'t 1911, 
i t  is proposcd tu miend Part  i 9 i O  of 

for beryllium and bcryliium coin;,o~~cds 
coiitaiiicd in 5 1910,1000, Table 2-2, and 
by adding a new accupational safcty 
and health standard for exp3sure to  
beryllium as 1910.1026. This standard 
rrould apply to all einploynieiits in all 
industries covered by t h d  Act, including 
"general industry," construction, and 
maritime. In addition, pursuant to sec- 
tion 4(b) (2) of the Act (84 Stat. 1592, 
29 U.S.C. 6 5 3 ) ,  if the new stanciard, n4ien 
promulgated, is determined to be more 
effective than correspoiidiiig standards 
now applicable to the maritime and coii- 
struclion industries contained in Sub- 
part E of Part 1910, Parts 1915, 19 iF ,  
1917, 1918, and 192G of 29 CZR, the new 
beryllium standard will supersede the 
corresponding maritime and construc- 
tica standards for exposure to beryllium. 
Appropriate conforming amendments 
11-ill be made in Subpart 13 of Part 1910, 
and amcni.rnents to cieletc the ,super- 

. secied standards will be macle in  29 CFR 

29 CFEL 1 , ~  dcleti11~ the pr~selit, 5tXi~:2rti 

1926.55 and in similar sections of Far& 
1 O15-1918. 

The ~.ccompan:~ing d o c w x n t  is a pro- 
posed standard issued pursuant t o  sec- 
tions 6(b)  and 8(cJ of the Act. The 
::gelicy requests the submission of w i t -  
ten comnicnts, data, 2nd arguments from 
interesled persons on a variety of issues 
addressed or implicit in the proposal. 
In  nddi tion to filin:: written- con:nients, 
interested persoiis inay also file written 
objzctions t.0 the proposal and request a n  
informal hearing on the ,proposal and 
attcxdnnt issues.. . 

The proposed new standard rcduces 
t h e  currec t wrinissible empioyee c:;!:o- 
sure for tn 8-hour l~inie-~eit.litcd aver- 
age  concencration, b w x l  on a .',O-liour 
work week. to  1.0 niicrogrnm of beryllium 
per cubic meter of air (1.0 ,rg/m I ,  sets 
a 5 microgram per ciibic nieter of air 
( 5  p g , ' : ~ ' )  ceiling limit for C:il>oSUreS to 
n:rborne concectrations of berylliaa, 
eliminetes the peak conccntration level 
and proposes a dermal exposure limit. 

The proposal also prorides for  regu- 
lated nrcas. employee exposure measure- 
ments, methods of compliance, personal 
protective eqaipment and clothing, 
training, signs and labeis, medical sur- 
veillance, and recordkeeping. 

The issues raised in  the propo>al iii- 
clude. a m m g  others, the following: 

1. The selection of the time-weighted 
average and ceiling limits, and the tech- 
nological feasiSi1it.y of compliance with 
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the  pe~niissible exposure limit of 1.0 

2. OSH.43 regulatory decision. based 
largely on nniinal data, to treat bcry1- 
lium as a substance that  poses a car- 
cinogenic risk to man. 

3.  Whether human evidence suggests 
that  beryllium exposure causes c a x e r  
i:i inan. 

4. The provisions fcr. anion;: other 
thfiigs, regulated areas, einployee expc- 
sure measurements, compliance prcce- 
dures. niedic::l survciilance, protective 
c:iujpniciit mid clothing, hygieiic facil- 

ug. 'I2 :. 

N e d  to sma!i enplcyers m d  those n.itli 
traiisient ivorkiorces. 

8 .  The determination as to rrhat em- 
ployment. protection c.211 or Should be 
afrorded workers who are removed from 
thejr present jobs as a result of the 
medic21 surveillance program. 

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

8. The determination of the  appro- 
Plinte sampling method to  be used for 
de teriniiiing compiiance. 

I. EACKGROUXD - 
A. Genei-al. Beryllium. a n  extremely 

light metsl, is widely distributed geo- 
sraphica!!y.', '' Because of its many 
uilique properties, such as high strength- 
to-\?eight ratio, resistaiice to corrosion, 
8-nd extreme hardness coupled with duc- 
tility. it  has come to be used extensively 
in industry, especi2lly 2s a11 alloy. Ee- 
rviliuin and its ccmpouncls are suitcd for 
a ~ i c l c  variety ci uses, including ;zniong 
otll<.i's. the n:nnufncture of ceramic 
parts. ho*azhe!ci zpgliances electric cir- 
cuitry, elcctrical ineasui.ing instruments, 
thmiinl coatiii:cs. z .<itck-zear a11d ~re ld-  
ina ai)pi?raLus. I t  alzo is used in th!: nero- 
space and nuclear icdustries in the 
mnnufncturc of iiiertisl suiciancc sys- 
tens ,  rocket motor parts and fuels. Rir- 

f t  brafie systems, gvroscopes. heat 
:ds. and moderato.;- reflectors.'- 
x ~ o s u r c s  to  dusts ami fumes contain- 

in2 beryllium may occur in both large 
scale processing plants and in small 
plank which perform operations such 
as meltin&. casting, grinding, drilling and 
machining.' Hoii-ever. exposures Cre not 
1;:xiicti t o  ixdustricl opcratioiis coii- 
cerncd x i th  the production and manu- 
fnciitre of beryllium prcducts. 

Poor intiustrial housekeeping. niain- 
tcnance, and clean up operations in 
p1:iiits where beryliiuii ixoducts are 
n~ai i~fnc tured  or used may expose ein- 
ployees handling beryllium as well as 
disperse it into other employee work 
areas. Also maintenance of processing 
equip:nent containing berylliuni may be 
a source of employee exposure, especially 
ii operations such as melding, burning, 
or cutting a are involved. 

The first major use of beryllium in the 
Viiited Ststes K R S  in the product,ion of 
fiuoresceiic and neon la!np tubes. Horn- 
ever. after the discovery of nii epidemic 

KOTE: h'otes and refcrences contaliied in 
part VI1 of tnc introductory niatcrinl. 

of kery%um disease among worke1.s in 
this i:iP.stq-, use of b?ryllium phosphors 
for these products was completely dis- 
continueci by t.he early 1050's.c 

Domestic protiuction of beryl, the prip- 
ci:nl ber~llium-contaiiiinf ore of coin- 
mexinl importance, was approximately 
500 tons in 1950. Domestic production 
has rcmcined relztively constant as con- 
m s t e d  rriih domest;; consumption , 

which. in  i959, reached 3,500 tons and is 
expecteti to reach 20,000 tons by the year 
L'"3J. A surv=;' c%idcct?d by the Unitcd 

€Zcaltli Service in 1970 es- 
S3.CCr; persons in the work 

1:nm potential exposure to 
diist or f u::ie$ contnining beryllium.' 

B. fii?:a;-?/ of XigrtZntion. Althougli the 
i!xidcnce of occu!'ational disease PSSO- 
ciat,cd ITitl? berglliuln use has been rec- 
ognized since the early 1940%. evidence- 
rezarcing the cause and effect relation- 
shiys between beryllium wad disease de- 
velolxd slo*~ly. One reasqn for the lack 
of data on the subject was the  unavail- 
ability of seiisitive analytical methods 
for menswing trace aniounts of beryl- 
linin. Hon:cver. as it was known that  the 
incic!mce of bcryllium related disease 
5-as increasing, a meeting was.held in 
S x z n z c  Lnke, New Pork in 1947 to re- 
view the entire bergl!ium problem." 

The information gained from this 6th 
Ezranzc Symposium, coupled with re- 
search and recommendations of Eisen- 
bud and his C O - W O ~ ~ C ~ S , ~ '  " published in 
19-18 2nd 1929, provided the basis for the 
United States Atainic Energy Commis- 
sion Coiiircl Eequirements, established 
in 1349. Scscci on his.,own investigatiolts, 
r.i,e::bud recommended a maxinium per- 
mizsib!e pea4 esposure limit of 25 Ug'ni' 
for control oi ucitfe beryllium disease.'" 

,\ttem:>tj b;. Eiseilhud to establish R 
:!:ye: io? control of ciit-oiiic exposure to 
bsylliani for the AEC proved niore difli- 
calt. Exenbud '; commented in  1961 that 
"Thci'e i m s  not then, nor is there today, 
any substantial body of environmental 
iriformation that  could be correlated 
n'ith ciinical reports of occupatioiial 
ber:;;liosis. and such data as do exist are 
puzzling." Lacking empirical data for 

' 

establishment of a limit for chronic ex- 
p3sui'e, Eisenbud and Machle arrived a t  
a fi:ure of 2.0 pg.,/m', based on informa- 
tic:] e:i animals and man gaiiied from 

Snrnixc S:.~mposium. and by analogy 
1 industrinl air limit,s for such toxic 

hen\:; metals as mercury, cadmium ar.d 
t h l l i ~ i x . ' ~ '  

111 1919, on the'recornmel~dation of a n  
a d  hoc coniniittec, the AZC adopted 
Eisenbud's limits for exposure to beryl- 
linin in the rorkplace and added require- 
ments for air levels i n  neighborhoods in 
the vicinitz of plants handling beryllium 
corr.pounds. In summary, the AEC levels 
permitted a deily average concentration 
of 2.0 r g / m '  with the provision that no 
person be exposed to beryllium h excess 
of 25 pg/'m". These exposure limits were 
adopted by all AEC instkllations 
h3ndling beryllium, and were bindine on 
all AEC contractors involved' in  the 
handling of beryllium. 

Governmental Industrial Hygienists also 
'"7 . . .  

' 

', 

71.- 

. 

In 1959, the American Conference Of . 
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adopted an eight-hour time-weighted 
average limit of 2.0 pg/m’.” This level 
has not beell changed since then.” 

In 1956, The Anerican Industrial Hy- 
giene Association publishcd a Hygienic 
Guide in  which it also recommended ihe 
AEC exposure levels.L3 In  1963, however, 
the World Health Organization, in a 
joint statement with the International 
Labor Organizntion,” recommended a 
permissible level for beryllium and its 
compounds as 1.0 to 2.0 pg/m‘. 

The present Occupational Safety and 
Health Administration (OSHA) stand- 
a rd  for beryllium, found in 39 CFR 
1910.1000, Tabie 2-2, mas adopted from 
the American National Standards In- 
stitute’s (AKSI)  237.29-1970 st.nndard, 
“Acceptable Concentrations of Uerylli- 
Urn and Bers-lliuin Compounds.” The 
present OSHA standard prescribes an 8- 
hour t.inie-rveighted average of 2.0 ug/m^ 
with a ceiling concentration of 5.0 ug/ 
m3. I n  addition, the present standard 
allows a peak concentration above the 
acceptable ceiling concentration for a n  
8 hour shift of 25 ug/m”, for a maximum 
duration of 30 minutes. 
II. OCCUPATIONAL HEALTH IMPLICATIONS 

Toxic effects of beryllium and its com- 
pounds 011 humans occur in both acute 
and chronic forms. Tepper, Hardy and 
Chamberlin ‘ Characterized acute beryl- 
lium diseases as “those beryllium- 
induced disease patterns of less than one 
year’s natural duration.” The same au- 
thors described chronic beryllium disease 
as a pattern of more than 1 year’s du- 
ration. In addition, it has been suggested 
that  beryllium may be involved in the 
production of cancer. 

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

. Beryllium-induced acute respiratory 
effects range from a mild iilflammation 
of the nasal mucoils membranes and 
jiharynx, to tmchcobronchinl involve- 
incnt and severe chctnical pneumonitis. 
Recovery is general!:; ranid. raxz$ii:e from 
1 to 6 weeks ior mild cases. Howe-;er, re- 
covery from acute pneumonitis may be 
prolonged and severe cases may become 
fatal.’,’ 

E. Cltronk Beryllicm Disease (Beryl- 
liosis). The clinical nature of chronic 
beryllium disease differs froin the acute 
in that the former is often separated by 
a period of years from the time of beryl- 
lium exposure. A number of case his- 
tories have revealed a delay ranging from 
5-10 gears between the last beryilium 
exposure and the appearance of detect- 
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able cvidence of disease, and in  some 
cases a delay of 20 years or more.‘.a Fur- 
ther, chronic illness is characterized as 
being a systemic disease, prolonged in 
duration and commonly progessive in 
severity despite cessation of exposure.‘ 

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

The Beryllium Case Registry was in- 
stituted in 1952 a t  the Massachusetts 
General Hospital t o  provirle R central 
source of information for cases of diag- 
nosed acute and chronic beryllium dis- 
ease.‘ By 1974, 853 c a ~ s  of the disease 
were on record a t  the Registry.2‘ 

Annually reported Registry cases de- 
creased considerably following discon- 
tinuance of the use of beryllium phos- 
phors by the fluorescent lamp indus- 
try.‘f14 Prior to 1949, exposure levels had 
been extremely high in a11 facets of in- 
dustry. For example, a 1946 survey of a 
beryllium plant by Laskin, Turner and 
Stockinger indicated beryllium dust 
concentrations of 110 to 533 p g / m 3  dur- 
ing the beryllium furnace coke removal 
operation. Also, Zielinski ’ reported levels 
of 11,330 to 43,300 &ma in a beryllium 
alloy plant. 

Alter 1949, ’ however, environmental 
esposure levels were markedly re- 

Brcslin and Harris ’’ stated 
in n 1958 report that  beryllium air  con- 
centrations in one Ohio extraction plant 
operated by the AEC were recorded at 
2.0 pg/m3 or less during most of a seven 
year period. Surveys by Breslin and 
Harris” and by Mitchell and Hyat t“  
reported concentrations of 0.1 &m” or 
less for sites such. as beryllium fabrica- 
tion and machine shops. 

Despite these great reduct.ions in 
beryllium exposure levels, a n  average 
of 10-12 new cases of beryllium disease 
have consistently been added to the 
Registry each year since i962.’” It has 
been suggested that  new cases continue 
to emerge for two reasons. First, because 
of the long latency period between beryl- 
lium exposure and the development of 
chronic beryllium disease, iiem cases 
coztince to be reported involving work- 
ers exposed before tne 1949 Iiinits were 
adopted. Horcever. this does not account 
f o r  all ine  112-~  cases added. A recent re- 
pwt on the  Registry Hasan and ICaze- 
mi’: of cases of chronic beryllium dis- 
ease reported since 1966 produced 76 
such new case histories. While approxi- 
mately 40 of these cases involved work- 
ers with exposures before 1949, it ap- 
pears t h a t  a t  least 36 were first exposed 
to  beryllium subsequent to 1949. The  Di- 
rector of the Registry has also indicated 
that  the incidence of confirmed beryl- 
lium disease is continuing even though 
the Registry’s file may not include all 
cases of the  akease resulting from beryl- 
lium exposure. 
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Second, because beryllium has come 
to be used in  many diverse types of prod- 
ucts and processes, it is suggested t h a t  
bervllium disease continues to occur 
among the employee population as a 
result of exposures exceeding the per- 
missible limits due to inndequate engi- 
neering and work practice controls, en- 
gineering control failures, iinpropcr use 
of respirators and, in some cases, lack of 
awareness of the degree of hazard in- 
volved in employee exposure.‘, % 

(1974) found that 
of the 36 pRtients exposed to beryllium 
after 1949, 29 or 81 percent have a, his- 
tory of handling, grinding or machining 
beryllium metal and nlloys in the air- 
c p f t  industry, clectronics and the man- 
ufacture of nuclear reactors. NIOSEI. in 
referring to some of these new cases, 
ststed: “Of interest is that  recent cases 
are occurring not. only in  smclt.ing and 
extraction operations, but also in alloy 
and ceramics operations where contami- 
nant  control reportedly has been quite 
successful.’’ 

C.  Carcinogenic E&cts.---(l) Geiiernl 
Considerations: In the case of berylliuni, 
we are dealing with a substance that 
poses a range of health risks to the work- 
ing population. These include the threat 
of cancer, as well as acute and chronic 
tosicological effects. In considering the 
controversial issue of carcinogenici ty, 
OSHA is relying upon leading scientific 
principles and opinions beljeved to reflect 
the research conclusions of intei-national 
cancer experts. In such a n  inquiry, \ye 
recognize that we are  operating on the 
frontiers of knowledge. We rely however, 
u!~on Khat we believe to be the best avail- 
able evidence and interpretations and are  
prepared to modify our views if nem evi- 
dence or future scientific advances show 
we are in  error. 

(a) The Latency of Carcinogcnic Ef- 
fects. In man, the latency period for 
chemical carcinogens may lye11 be RS long 
as  20, 30 or more years. Analogous pe- 
riods exist for test animals. This means 
tha.t the disease may undergo.a long de- 
velopment before a tumor is actually de- 
tected. At  tha t  point, it has reached a 
stage where removal of the worker from 
the  workplace may be of no  avail and 
where trea.tment may be extremely diffi- 
cult, if not futile. Prudent policy would 
therefore seem to indicate that evciy 
reasonable measure should be taken to 
eliminate human csposure to chemical 
compounds as soon as their carcinogciuc 
I;nt.ure is identified. 

(b) The Vnriabilit!, in Indiciducl Stis- 
ceptibility in Relation to thc Concept of 
a Thrcslrold. Cancer developmeiit may be 
influenced by such factors as the differ- 
ing susceptibility of various body organs, 
Further, in animal studies it has  been 
found that individual variability in re- 
sponse to carcinogens is great, depending 
upon such factors as age, sex hormonal 
status. diet, and genetic facbrs .  Thus, it 
may be concluded th@t  certain groups in 
the marking po:iulation, such as those 
already biologically compromised, may be 
more susceptible than other groups. 

Hasan and Kazemi 
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. I  (c) A “Threshold” Limit. Bezause of 

the variability of individual response to 
carcinorgens and other factors, the con- 
cept of a “no effect” or “threshold level” 
m i y  have little real significance 011 the  
basis of esist.ing knowledge. Wl!i:e such 
a level, below which esposure to a cnr- 
cinogen does not cause cancer. may con- 
ceivably exist for a n y  one individual, 
other individuals in the working popuia- 
tion may have cancer induced by doses 
so lorn as to be effectively zero, This is 
not to say .that ressarchers ~ i i l  never 
find a threshold level for n carcinogenic 
substance, but it does n,can that  t!ie 
threshold coccei)t for carcicogens is a t  
present more n matter of rssponsible 
regulatory policy than mattcr cf a pr+ 
cise, scicntif‘lc dctermiiiaiioii. 

(d) Zdcntificnticti oi Cnrcinogcns. ?, 
cnrciiioSeiiic agent :ii?.y be ic‘sntiiiec! 
either by ex i~r in ien ts  x i th  laboratory 
animals exposed to an agent or by prop- 
erly conducted epidemiological studLes. 
While epidemiological studies are valu- 
able in  general, the overwhelming logical 
and ethical considerations of not using 

. humans as tcst subjecis to determine the 
carcinogenic potential of a conigound 
has led to relisnce upon animal testing 
in t h e  laboratory. Moreover, often severe 
reliability problems exist which further 
reduces the W u e  of such epidemiological 
studies. 

ii) Acccgtubility o j  Animal Testing. 
The use of animal test data t o  aid in the 
forniulation of public policy has long 
been supported by .community and ofi-  
cia1 agciicies such as KIOSH, the United 
States Environmental Protection Agency* 
the National Cancer Institute. the World 
Health Organizaticn, and the National 
Academy of Sciences. 

Animal testing is particularly apgro- 
priai.e xith respect to cancer because the 
relatively short life span of tsst animals 
alloas for testing for the entire latency 
period for tumor development and be- 
cause of our relatively well-defined un- 
derstanding of the pzttiiological develop- 
ment of tumors in mice. rats, and certain 
other mammalian species. RIoreover. this 
reliance on aninial testing is supported 
by the fact that. a t  least a t  this time. all 
chemical substances or mixtures that  
have been proved carcinogenic by direct 
observation i n  man have also been shown 
to be carcinogenic in test aniinals, with 
the possible exception of arsenic. Thus. 
laboratory animals provide a reliable ami 
zcctyted Ii1€“1iS 01 cvalmti ig  the poten- 
tial carcinogcnicity of chemical agents 
in mail. 

iii) Axirnal or Organ-Spm’Jicit!/. It 
has been suggested that  some carcino- 
gens are  animal or organ specific. How- 
ever, in a recent survey by Dr. Tomatis 
of 58 chemicals known to produce liver 
tumors in mice, 40 aBo induced tumors 
in a variety of other oygans in  the same 
species. Further, Dr. Tomat.is found that 
chemically induced tumors in one species 
need not appear in the same organ in 
other specics. Thus, a carcinogen which 
induces liver tumors in mice might, for 
example. produce ma.mman cancers in  
rats and lung tumors in men. However, 

. 
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where the available human epidemiolog- 
ical data indicate induction of cancer 
in  n specific organ, arid where t.he ncinial 
data clearly demonstrates the develop- 
mefit of cancer in  the same o r g ~ . n  from 
the  same subst.mce, the estrapolation 
from the a n i x J l  tcsts to man is even 
inore compelling and justifiable. . 

( e )  CoiicZitsion. These theoretical con- 
cepts have a bearing on the qucstims of 
how beryllium exposure should be treat- 
ed RS to man and whether tiiere is or 
is not a thres1in:d level of carcinogenic 
effect. 

In p r e r h ~  ru1e::xkin;: Ixoceediiigs, 
red tliesc issues and 

the absenc:: of evi- 
Gelice to est?bli.i!i a safe level on t1:e 
lxsis of pr?sent knc:;-!cclge, cmp!oyce es- 

p a  zs loiv a s  fensi- 
s t2 the carcino-,e:i 

sLandards, Z Y  CFP, 1910.1003-1016 (39 
FF. 3753) and the vinyl chloride stand- 
ard, 29 CFR 1910.1017 (39 FR 35892)). 
See also the preamble to the proposed 
coke oven standard (40 FR 32268). 

OSHA believcc; that in setting prudent 
public policy as to horn to deal with sub- 
staices thzt  give positive results for cnn- 
cer in test animals. recognition must be 
given to thz fact that  2n animal carcino- 
gen, as a matter of science o r  research, 
m a y  be difZerent from R positive proven 
carcii?ogen to  man. Mererthsless. c-e do  
not know that  they  are different, and no 
data are  available that  would so prove. 

Therefore; OSHA believes t,hat, as  to 
any substance, a, valid carcinogenic re- 
action in test aniinals must be considered 
sumcient, without oUier .circumstances 
unique to thnt substance, to describe the 
test compound as a carcinogen to the 
tESt species and thus a potential carcino- 
genic hazard to man. 

Wc wlcome all views nnd conments on 
these subjects as aell as the other issues 
raised by the proposal. 
(2) Evidence of Bery l l i i~n  Carcino- 

yenicity-(a) Anintal Studies. In the 
course of OSHA’s investigations, it xas 
found that  beryllium compounds have 
been reported to readily produce malig- 
nant  tumors I n  laboratory animals. F’or 
esample, beryllium sulfate and beryl ore 
irere found to produce lung tumors in 
rats following inhalation. Beryllium ox- 
ide and beryllium sulfate produce lung 
cancer in monkeys Iollowing intra- 
bronchial implantation o r  inhalation. 
Zinc beryllium silicate, bery1:ium metal, 
and beiylliuiii p’r,os:lhnte produce koue 
tumors in rabbits f ol!owing intravenous 
ndniinistration. The iol!oi:-ing is R sun- 
mar:; of serex.1 rc1evn:it stuaies of 
bcr:;lliu:n carcii:ogeiiesis i:i animals. 

(a) Puln~onary Cancer in Exper i -  
mental Animals b y  inlialation. Schepers 
ct nl. (1957) ’’ reported the induction 
of malignant pulmonary neoplasms in 
rats exposed to a n  aerosol of beryllium 
sulfate a t  an average dose level of 35 
pg/m’ for periods of up to six months, 
and thereafter observed without treat- 
ment for  periods of UP to  18 months. 

Reeves e t  cil. (1967) I” esposed 75 male 
and 75 fc r~aIe  rats continuously to  the 
inhalation of beryllium sulfate aerosol at 

G I  

n mean concentration of 34 p ~ / : n :  for 
Periods of up to 56 weeks. Sample ani- 
innls rvere kilied a t  G-iveeic intervals 
during the 56-week exposure period. and 
also after the end of treatment until the 
82nd week of aSe. From the 40th n e e k  
onrvards, Reeves reported that  alveolnr 
adenocarcinomas began to be found anti 
tumors of this type were seen in all of 
43 rats killed after the 56th seek  of es- 
posure. Xo lung tui130rs were reported 
- to  have develope2 in 153 unexposed coii- 
trsl rats. 

?V;Vngner e t  ctl. (1069) esposed rats. 
inol;:ie>-s xiid hamsters f o r  6 hours per 
day, 5 days per we!: to a n  aimosphex 
caztJiniii2 15 nig,’nl’. of bertronciite or  
i!nr!.l c;re dust. Til? atmospheric conL‘c:~- 
ti~n~ioiis in terms of berylliun? (Et) c-ere 
219 /e.!ni’~ and 620 pg/in‘, resi?ectivcly. 
A i m  17 lnclltlis, 13 out of the :9 rats 
exp0s-d to bcryl ore zt levels of 620 
p g  Ee/m had developed pulrnoiiary 
t.uin0i-s of various types:Luiig changes, 
including granulomatous lesions, but n o  
tup-ors, were seen in rats exposed t o  , 

beztrandite dust. Monkeys and ham- 
sters did not exhibit pre-neoplastic or 
neoplastic lesions as a result of exposure 
to either ore. 

Schepers (1964)”found a 3-mm diame- 
ter neoplasm in a female monkey of the 
Xacacus niulatta species that  died 82 
days after the last of io daily exposures 
(6  hours per day) to  an aerosol of beryl- 
lium phosphate (BeHPO,) at a concen- 
tration of 10,556 p g  per cubic meter. The 
monkey %-as one of 20 females of the same 
species exposed variously to beryliium 
sulfate. beryllium fluoride or beryllium 
phosphate. Most of the monkeys died or 
w r e  killed early in the experiment. 
Chemical pneutnonitis was a common 
came of death. l l i e  author could not rule 
out the possibility that the tumor was 
spontaneous i n  origin. 

In 1966. Stokinger e t  al. repcrted upon 
Lwylliutn induced pulmonary cancer in 
rats as found by Vorrald in various stud- 
ies. Stokinger stated that: . 

Pr!mnry pulmonflry caucer nppeared as early 
as B months after completion of the  intm- 
tracheal Injectlon and after 0 months of 
lnhalatlon, 7 hours dally, 5 days a week. The 
incidence of the cancer was almost 100:; 3n a 
large number of rats that  had survived 18 
months of dally exposure to beryllium 5111- 
fate aerosol, at a concentration averaging 
either 42 or 21 r g l m  of chamber nlr. Even 
at the very low concentrcction of 2.8 !g/m, 
xh:c:i incidentally approaches the maximum 
o1loinb:e conce;ir:arici? of beryllii:ln for 
h u m a n  subjects. a substantial nu:nber (13 
of 21)  of rats clweiopcd puhoiin::; cancer. 
Pu:nioiiary cat:cer had iiercr been ciircoi 
In t!;oiisaiidT O: rnts of many dicerent sti’atlis 
that for purposes of control had lived I n  . 
clean air. 

In 1966, Vorwald et  al.” gave ench of 
the 20 young Rhesus monkeys n single 
intrabronchial and/or bronchomural im- 
plantation of pure beryllium oxide (5% 
suspension in  physiological saline). They 
exposed an additional 10 monkeys inter- 
mittently, over a prolonged period, to a n  
atmospheric concentration of beryllium 
sulfnw aerosol of 35 pg/m’. During the 
first 8 years of the studg,,three of the 

- 
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monkeys exposed t o  beryllium oxide and 
two of those exposed to beryllium sulfate 
developed pulmonary cancers. 

(b) Bone Cancm in Experimental Ani- 
mals by Intravenous Administration. 
Gardner and Heslington (1946) were the 
first of mails investigators to  report the 
induction of osteosarcomas in rabbits fol- 
lowing intravenous injection of zinc 
beryllium silicate or beryllium oxide. 
A31 of the  7 rabbits that survived 
treatment with zinc beryllium sili- 
cate for 7 months or more developed 
malignant . osteosarcomas, often with 
multiple primary sites. The administra- 
tion of 65 other different minerals in the  
same way to  rabbits produced none of 
the above effects. The compounds that  
gave negative results included zinc sili- 
cate, zinc oxide, and silicitic acid. 
In 1950, Hoagland et aLS confirmed the  

Andings of Gardner and Heslington by 
reporting 6 examples of the induction 
of osteosarcomas subsequent to intra- 
venous administration of zinc beryllium 
silicate to 1 0  rabbits. They also reported 
the induction of one tumor of the same 
type following intravenous administra- 
tion of. beryllium oxide to a total of 9 
rabbits. No tumors arose in 5 rabbits 
given a total of 1 g of beryllium phos- 
phate by t.he ear vein. 

Barnes e t  al. (1950)” induced osteo- 
sarcomas i n  rabbits through intravenous 
injection of non-radioactive zinc beryl- 
lium silicate or beryllium silicate. Earnes 
also reported induction of osteosarcomas 
in two rabbits given intravenous injec- 
tions of beryllium met,al particles. 
’ Dutra and Largent (1.C50)“ studied the 
effects. of intravenously, administered 
“highly purified beryllium oxide” and a 
“highly purified calcined phosphor com- 
prised of beryllium oxide. zinc oxide, 2nd 
silica mixed in molar ratio 1:l:l.” Four 
of the 6 rabbits treated with beryllium 
oxide, and 2 of the 3 treated with beryl- 

. lium phosphor developed osteosarcomas. 
In 1951, Dutra e t  aLO reported the oc- 

urence of a n  osteogenic sarcoma in one 
rabbit exposed by inhalation to beryl- 
lium oxide at a concentration of 6 mg/m.‘ 

The production of osteosarcomas in 
rabbits by the  intravenous injection of 
insoluble beryllium salts has also been 
r e c o r d e d ,  by Jnnes et  al. 11954, 
1956) ,u-M Araki e t  al. (1954) ,” Kelly e t  
al. (1961) ,= Yamaguchi (1963): and 
Komitowski (1968) .“ Voi-xald’ (19501w 
reported -the induction of osteosarcomas 
in rabbits by the intravenous injection 
of bcryllium phosphate. 

(2) Human Studies of Ber!rElium Car- 
cinogenicity. Epidemiological studies, 
several of which are  summarized below, 
have been carried out on the passibIe 
relationship between esposure to beryl- 
Uum compounds and the occurrence of 
cancer in humans. 

Stokinger (1966)” stated tha t  “to date 
no human .beryllium cancer 1u.s been 
identified, but the difficulties in  at- 
tributing a lung, or other organ, cancer 
to beryllium are  such that  the beryllium 
source could well be overlooked; chemical 
carcinogens do not eommonly remain at 

. 
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the site of the cnnccr, so the causative 
agent can be identified only through work 
histories.” 

Stoeckle e t  al. (1969)” reported the 
longterm follow-up of 60 selected cases 
of chronic beryllium disease first diag- 
nosed between 1944 and 1966. The nn- 
ture of the exposure to beryllium varied. 
At the time of the  report, 18 patients had 
died: 13 from corpulmonale, 1 from res- 
piratory jnsufticiency, 1 from cardiac 
arrest, 1 from virus pneumonia, 1 from 
renal insufficiency and 1 from an un- 
stated cause. I t  is interesting tha t  can- 
cer had not been observed in this series 
up to 1969. 

hfancuso and El-Attar (1969)” studied 
the incidence of cancer in workers in two 
separate beryllium companies but could 
not conclude that cancer at any par- 
ticular organ could be correlated with 
the worker’s exposure to beryllium. 

Mmcuso (1970) studied the relation 
of duration of employment and prior res- 
piratory illness to respiratory cancer 
among beryllium workers. Among 142 
cases of beryllium related bronchitis and 
Pneumonitis identified by De Nardi dur- 
ing 1940-1948, six deaths dne to lung 
cancer subsequently occurred, for an age- 
adjusted lung cancer mortality ra te  of 
284.3 per 100,000 population. This rate, 
contrasted with 77.7 for all white males 
employed in the same beryllium produc- 
tion facility during 1637-1948, led Man- 
cuso to conclude tha t  “prior chemical 
respiratory illness does.influence the sub- 
sequent development of lung cancer 
among bcrslliuni workers.” 

Hardy e t  aI. in  1967’ reported on the 
complicn tions of beryllium disease among 
535 individuals entered into the Beryl- 
lium Case Registry during 1952-1966. Of 
14 subjects known to have subsequently 
developed cancer in this group, three 
were diagnosed as having cancer of the 
bone. As the International Agency for - 
Research on Cancer of the World Health 
Organization has estimated that  no more 
than 0.1 and possibly only .05 cases of 
bone cancer would have been expected to 
occur among these 535 individuals, the 
observation of 3 such cases by Hardy e t  
al. may be significant. Hardy also ob- 
served that these cases of bone cancer 
occurred among a subset of approsi- 
mately. 200 individuals all of whom had 
received no steroid mcdication. The 
statement in this reviev. however, that  
‘There is n o  rrgistry evidence as yet that  
beryllium causes cancer”, is notexorthy. 

Hasan and Iiazemi ( l C ~ ’ 7 4 ) ~  reviened 
76 cases of chronic bcrrgllium disease re- 
ported to  the Ceryllium Case Registry 
since 1966. They suggested that, “Enough 
time has lapsed since the epidemics of the 
1940‘s, so that  malignancy as a compli- 
cation of exposure to bcrpllium should 
have become evident. Of the 76 cases 
reported, 7 patients died from malig- 
nancy. Cancer of the lung developed in 
four, one of whom had a broncho-alveo- 
lsr cell carcinoma. All  4 patients were 
mcn over 65 years of age, with R pro- 
longed period of high exposure prior to 
1949. A patient nlth a neighborhcod c x e  
died from a cervical cancer. Two patic?ilts 

with recent exposure died from leuke- 
mia.” The report states further, that the 
“Incidence of lung cancer was higher 
than expected (four cases), although the 
small series does not allow a definitive 
conclusion.” 

The American Conference of Govern- 
mental Industrial Hygienists ’‘ ’’ in their 
“Threshold Limit Values for Chemical 
Substances in Workroom Air Adopted by 
ACGLH for 1975” have included bcryllium 
in the category of “Occupational Sub- 
stances Suspect of Oncogenic Potential 
for Workers.“ Beryllium mas included in 
this list based on “limited epidemiologic 
evidence” and “demonstration of benign 
or malignant growths in one or more ani- 
mal species by appropriate methods.” 

3. Conclusions. As me have pointed out 
above. beryllium exposure poses a sig- 
nificant problem to the working popula- 
tion insofar as acute and chronic (other 
than cancer) effects are concerned. How- 
ever. in light of the general theories and 
OSHA’s policies concerning cancer set 
forth above, and in  light of the over- 
-whelming animal data, OSHA believes 
that  beryllium should be treated as pos- 
ing a carcinogenic threat to man. In ad- 
dition, we believe that the epidemiologi- 
cal evidence in man, while not determi- 
native in itself, is consistent with this 
conclusion. . 
‘ Additional information which may 

support or dispute these conclusions re- 
garding carcinogenic potential of beryl- 
lium and regarding the protection af-  
forded by the proposed limits, are solic- 
ited in order to provide the Secretary 
of Labor with the  best available evidence 
on which to base R determination for. the 

IV. PERTINENT LEGAL AUTHORITY 
The primary purpose of the Act is t o  

assure so far as possible safe and health- 
. ful working conditions for every working 
man and woman. One means prescribed 
by Congress to achieve this goal is the  
authority vested in the Secretary of 
Labor to set mandatory safety and 
health standards. The standards setting ’ 
process under section 6 of the Act is an 
integral par t  of an occupational safety 
and health program in that the process 
permits the participation of interested 
parties in consideration of medical d a b ,  
indqsstrial processes and other factors 
rclevnnt to the identification of hazards. 
Occupatioml safety and health stand- 
ards provide notice of the requisite con- 
duct or exposure level and provide a bnsis 
for ensuring the existence of safe and 
healthful workplaces. 

- final rule. 

The Act provides that: 
The Secretary. in promulgating standards 

deallng with toxic rgaterlals or harmful 
physical agents under this subsection, shall 
set the standard whlch most adequately as- 
sures, to the extent feaslble. on the bnsls of 
the best availnble evidence. that no em- 
ployee will suffer material Impairment of 
health or functional capacity even IK such 
employee has regular exposure to the hazard 
de31 wlth by such standard for the period 
of hls working life. Development of standards 
uuder thls subsection shall bo based upon 
research. dernonstratlons, experiments. and 

. -  
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posed standard nould apply to all work- 
places in all industries, including con- 
struction and maritime as as < c g e n -  

its corllpoullds or alloys, is pr0duce-j re- 
leased, packaged, repacltaged, 
handled, used or transported, and over 
which OSI-IA h2s jurisdiction. 

eral industry, ,,,,llere beryllimn or ally of 

s&h other information as may be appro- 
priate. In addltlon to the nttaltxment of the 
hirhost degree of health and szfetg protcc- 
tioi; ?or the employee. other consldernttolla 
shcll be the latest av8llRble scSentLflc acta 
ic the field. the feasibility of the 6tandtiTd3, 
and experience gained under this and other 
healch nud safety laws. [Section 6(b) ( s ) ] .  
. Sections 2(b) (5) and (0, 20, 21, 22, 
and  24 of the Act reflect Congress’ rec- 
canition tha t  conclusive medical or sci- 
entific evidence including causative 
factors. epidemiological studies or dose- 
response data may not exist for many 
toxic materials or harmful physical 
agents. Nevertheless, st.andards caiinot 
be postponed because definitive meciical 
or scientific evidence is not currently 
avai1eb:e. Indeed. nhile Anal standards 
a re  based on the best available evidence, 
the  1egislat.ire history makes it Clear that  
“it is not intended that  the Secretary 
be paralyzed by debate surrounding di- 

-verse medical opinion.” [House Commit- 
tee on Education and Labor, Report No. 
91-1291. 9lst Cong., 2d Session, p. 18 
(1970) .I This Congressional judgment 
is supported by the courts which have 
reviewed standards promulgated under 
the Act. In sustaining the standard for 
occupational exposure to vinyl chloride 
(29 CE’R 1910.1017), the US. Court of 
Appeals for the Second Circuit stated 
tha t  “It remains t.he duty of the Secre- 
tary to nct t o  protect the working man, 
and to act  even in  circumstances where 
existing methodology or research is de- 
ficient.” C“Society of Plastics Ihdustry, 
.Inc. v. Occupational Safety and Health 
Administration,” 509 P. 2d 1301, 1308 
(2d Cir. 1975). cert denied _ _ _ _  U.S. _ _ _ _  
95 S.Ct. 1998, 44 L. E&2d 482 (1975).1 

A similar rationale was applied by 
the US. Cocrt of Appeals for the Dis- 
trict of Columbia in revie\ying the 
standard for occupational exposure to 
aslkstos (29 CFR 1910.1001). The Court 
stated that 
some of the questions involved ‘in the pro- 
mulgation of these standards are on the 
Krontiers of sclentlAc knowledge. and con- 
sequently as to them insufficlent data is 
presently available to make a fully informed 
factual determlnatlon. Deckion mctking 
must in that circumstance depend to R 

’ venter extent upon policy judgments and 
less upon purely factual analysls. 

- [“Industrial Union Department, A F Z  
CIO v h-odgson,” 499 P. 2d 467, 474 (D.C. 
Cir. 19741.7 

In setting standards, the Secretary is 
expressly required to consider the feasi- 
bility oi  the proposed standards. Senate 
Comm. on Labor and Public Welfare, 
S.Rep. No. 91-1232, 91st Cong.. 2d Scss. 
58 (1970) . Nevertheless, considerations 
of technological feasibility are  not lim- 
ited to devices already developed and 
in use. Standards may require improve- 
ments in  existing technologies or require 
the development of new technology. 
[“Society of Plastics Industry, Inc. v 
Occupational Safety and Health Admin- 
istraLion.” 509 F. Zd at 1309.1 

Where appropriate, the standards a re  
required to include provisions for labels 
or other foivls of warning to apprise em- 

. 

’ 

. 

ante of 
I n  view of the information.presently 

i t  appears reasonable to consider a re- 
citiction in the permissible exposure limit 
to’ MIma* We hope that comments 
submitted concerning this proposal will 

available to OSHA. including the above, 

i -.-. 
! ’> 
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ployees of hazards, suitable protective 
equipment, control procedures, xuonitor- 
ing and measuring of employee exposure, 
employe”. access to the results of moni- 
torl!ir:, and appr0priat.e meciical exami- 
natioiis; moreover where a standard pre- 
scribes medical examinations or other 
tests, they must be made available a t  n o  
cost to the employee I(Section 6(b) 
(7) ) 1 .  Standards niay also prescribe rec- 
ordkeeping requirements. xhere neces- 
sary or appropriate for enforcement of 
the Act or for developing information 
regarding occupational accidents and 
illnesses !Section 8(c) ). 

V. THE PEOPOSAL 
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tectire nieasures such as nionitoring if 
there is any cs~ios~i rc  to the substance. 
This would he true in t.he case cf a car- 
cinogen. where a “threshold“ or ‘‘no ef- 
fect” level may not or cioes not esist. 
Accordingly, L!e proposal requires that  
monitoring be instituted a t  any level of 
exposure. 

D. Measurement of Exposure. The 
employer would be required to monitor 
the  exposure of all employees exposed to 
airborne concentrations or to bulk forms 
beryllium. I n  conducting the monitoring 
of employec exposure t h o  employer 
shou!d be certain tha t  such monitoring 
reflects emplcyee exposure ccnditions 
over the entire work day. 

In establishments hwing  more than 
one mork operation invoiving the use of 
beryllium, monitoring must be per- 
formed for each operatioil and each type 
of employee exposure. 

Where measurement indicates levels 
of exposure to be above the permissible 

. . exposure limit., employers are  required 
to monitor monthly. Otherwise, monitor- 
in% shall be done quarterly. 

When any enii11oyee may be exposed 
by skin contact to bulk forms of beryl- 
lium, the employer must provide af- 
fected employees with protective cloth- 
ing impermeable t.o the beryllium- 
containing rnakrial being handled. 

E. Jfctlaods of Aleaxrcment. The pro- 
posal would require thzt cxposure nieas- 
urements resect the act.ual exposure 
conditions for each employee. No sgec- 
ification is mnae-for the locztion of the 
samplcs taken. Thus, the employer may 
c1ioos.- to perform either personal. 
breathing zone, or general air samples, 
provided that  the method chosen gives 
an accurate indication of the employe’ec’s 
exposures. Further, any appropriate 
combinaticn of long-term or short-term 
samples would be accep1abl.c. Roiyever, 
the proposal requires that  all exposure 
ineasurements he calculated on a n  eight- 
hour time-weighted average basis, v i t h  
the exception of the ceiling concentra- 
tion measurcments. The samplins meth- 
od must collect both respirable and non- 
respirable particles for analysis. Barn- 
plers which sqparate the collected ma- 
terial into size fractions are  useful in 
indicating the relative particle size of 
the beryllium, but are of 1-10 value in 

. . .  assessing compliance with. permissihle 
limits, as these limits are based on the 
total r.irboriie concentration.’ “ 

The pxpnsnl  rcquires that thc  ac- 
curacy of the sampling method have 
a confidence level of LIS‘:,. The t e r m  
“acc~iracy” refers to l!ie diTel.cnce be- 
twceii the acnsured value 2nd t he  true 
concentration. It allows for both the 

(h random variation of the method (its 
precision) and the difference hetme-n 
the average result from the method and 
the true value (bias of the method). For 
beryllium, the  required accuracy for 
concentration a t  or above 1.0 /:g/m> is 
plus or minus 25% a t  a 95% conficlence 
level. This meam tha t  out of a long 
series of measurement.?, 95‘; muijt be 
within 2556 of the true valuc. 

~ 

~ 
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I?. Ale f l i ods  of Compliance. The  pro- 
posed standard lvot1icl require the em- 
ployer to immediately institute cngixeer- 
ing controls to  reduce employee ex- 
posures to or below the permissible limits 
except in situations where such controls 
are  infeasible. Further, in  situations 
m h a e  the engineering controls that can 
be instituted immediately mill not reduce 
exposures to the time-weiglited average 
limit, they must nonetheless be used to 
reduce exposures to  the  lowest practi- 
cable level, and be supplemented by the 
use of work practice controls. Where 
oatti ei?ginci‘rlng controls and work 
practice controls are insufiicient to re- 
duce e:i>osure to the permissible Iiniik, 
tiicy must nonethelxs be used to reduce 
cxnoslires to the lowest practicable level. 
Wliere both engineering controls and 
work pmctice controls are insufficient t o  
reduce exposure to the permissible limits, 
the use of personal protective devices, 
such as respirators, mould be required. 
In  addition, a program must be estab- 

’lished and implemented to reduce ex- 
posures to within the permissible ex- 
posure limits or to the greatest estent 
fea.sibie, solely by means of engineering 
controls. Written plans for this program 
must be developed and be furnished upon 
request for examination and copying to 
representatives of the Secretary ar?d the 
Direct.or. These plans’ must be reviewed 
and updated periodically to reflect the 
curre:it status of exposure control. 

Engi:irering controls are the preferred 
mems of complimcc because they reduce 
exposure hazards in the work place en- 
virinmcnt by rcmoving the airborne con- 
t 0.111 hi?.>. k. Engine e ring con t r 01s ma y in - 
chide the ir~stwllatian of local exhaust 
ventilation 07 the modification of a p?oc- 
ess so as  to reduce emission of the con- 
txminant into the work place. When 
mechnnical ventilation is used for enpi- 
neering control, checks of air system ef- 
ficiency. such as capture velocity, duct 
velocity or static pressure must be made 
a t  least; every 3 months. These checks are 
necessary to asswe thnt the primary 
control system (mechanical ventilation) 
is functioning effectively a t  all times. 

When engineering controls prove to be 
infeasible or inadequate, work practice 
controls become the preferred means of 
compliavce. Work practice controls in- 
clude such itenis as the ure of vacuum 
cleariers or wter-sGxty cleaning meth- 
ods. i?iste?d of comp~~esscd air. Horvever, 
i\o!’!i p:,‘~?tic? cc:ltrols arc eGective 0111~ 
v:h~ii .st:.onrJ sliperviso:.y control is main- 
tninxi.  

Respirnrors arc thc l e x t  satisfactory 
nic?.iii: of CsiItrol t\cca\lsE of cerh in  dif- 
ficultis inherent in t!icir use. Respira- 
tors are capable of providing good pro- 
tection only if they arc properly selccted 
for the concentrations of airborne coli- 
taminants present, propqrly fitted to the 
employee, worn hy the employee, and 
replaced v h s n  they have ceased to pro- 
vide proteetioil. While i t  is theoretically 
possible for all 01 these conditions t o  be 
met, i t  is more often the case that  they 
a re  nct. aiid as conseqnence, the JJPO- 
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tect,ion of empioyees by respirators is 
not always eflective. 

G .  Rwirlated Area. The proposal re- 
quires tha t  regulat,?d areas be estab- 
lished, that  access be limited to autlior- 
ized persons, and that a roster of per- 
sons authorized ho enter be made welily 
and maintained for at  least 40 yeors or 
f w  the duration of the employment plus 
20 years, whichever is lcnser. One pur- 
pose of establishing regulated areas is to 
limit the exposure to as few employees 
P.S possible. The burden 011 the employer 
is considered to bc minimal since the pro- 
visions require the employer merely t o  
identify and control such areas. 

H. Ilousekeeping and W‘nste Dispos- 
c l .  Removal and ixeventicin of acci1ni:i- 
lations of beryllium dusL clcposits O i l  all 
surfares in the workplacn are  impor:ant 
a s p x t s  in the control of air contami- 
nants. To exsure that beryllium dusts 
and particles are not .reintroduced into 
the workplace air, the proposal prohibits 
dry sweeping or the use of compressed air 
for cleaning of floors and other sur- 
faces where 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 of dust coilection systems, i.e. ducts, 
filters, etc., to  reduce dust accuniuiations 
which may create a fire hazard. 

For disposal of beryllium wastes, 
scraps, equipment or debris, the proposal 
wou!d reguire that  such materials be col- 
lected and disposed of in sealed bags o r  
other closed containers vhich Till pre- 
vent dispersion of the beryllium out7ide 
of the bag or container. 

I. N ~ d i c n l  Szcrvciilnnce. As diecnssed 
in Section I1 of this Notice, the toxic 
effects of overexposure to beryllium take 
m m g  forms including perhaps canccr. 
Further, since the syniptoins of chronic 
beryllium disease are often similar to 
those of other respiratory diseases, the 
real cause of the symptoms has ‘often 
been incorrect.ly diagnosed as tuberculo- 
sis, sarcoidosis, etc. To diagnose a case 
of cancer or chronic beryllium disease re- 
quires supportive evidence of x-ray find- 
ings, immunological tests, pulmonary 
function Bests, and the establishment of 
beryllium exposure by finding beryllium 
in urine or tissue or by strong cpidcniio- 
logiral evidence of exposure. To  differen- 
tiate berylk!m diseas? from other rwpi- 
rztory nilmeiits, t.he rhvsicinn must eval- 
uate the entire clinical picture.= 

Tcr bcryl1iu.m workers, e ~ k l e r  
heryllilim in lhe urine or tissues 
not automatically indicate that  they are 
suffering from beryllium disease, unless 
other evidence such as x-rays or cul- 
monary function tests indiczte that such 
findicgs are  probably a n  indication of 
the disese. For this reason. emiiloyees 
who work n-ith beryllium should undergo 
medical screening so that  indications of 
overexposure are  detected as early as 
possible. OSHA has proposed medical 
si~rvcillnnce requirements for employers 
having employees exposed to airborne 
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I concentrations of beryllium above the 
TWh or ceiling limit.. The purpose of tlie 
requirements is to ensure. to the extent 
pussib1e. t!iat early symptoms of caiicer 
or beryllium disease are properly di- 
agnosed and appropriate measures taken. 

The proposed standard requires tha t  3 
comprehensive niedical and ~vork  history 
he tnkcn a t  the time of initial azsignment 
0:' UIWY institation of medical surveil- 
lance for a n y  einployee assigned to a reg- 
ulated area. A medical examinatioli in- 
c1uiti:i:: a t  least a 14 X 17 ! 
teriw che.;t x-r;:y; pAnion 

c1t1.~1::? fcrreci vi(?! 
w i g h t  dcturinino tion and a skin 
tion. must also be made nvzil- 

11: ;! June 5, i974,  letter to OSHA. Dr. 
Honia:;oun Kxemi.21 Chief, 1'ulinonai-y 
Unit. Maszachusetts General Hospital, 
recommended tha t  tesh  of arterial blood 
gas or carbon monoxide diffusing capac- 
ity of tlie lung be made at least every 
three t.o five years for individuals work- 
i!ig Wth bersliiuin. Dr. Kazemi stated 
that early interztitial lung disease may 
n o t  apgear as an abnormality on t.he 
chest x-ray or uy measurements of forced 
vital capacity until the disease is hi a n  
advanced stage. Otller experts agree that 
measurements of arterial blood gas or 
carbo:i monoxide diffusing cagacjty are 
more seiisitive detect.ors of l u i g  disease, 
but ice1 that it is technically infeasible 
for em!)loyers to have this test adminis- 
tered on n large scale. For this reason, 
OSHA has nos included this test as part 
oi t h e  IXO:JOSK~ medical surveillance rc- 
quirenients. Hcc-ever. the test is sug- 
gested in the .4;>;)e!idis C nieciicnl guide- 
iiiies when ie:ts of forced vital capncity 
are a h c r i n a l  or the !iiivsician ieck such 
zin exnmination w u l d  be necessary. 

Altl!oug!i the 1?r~p3f::l spccifles ti;e 
types of medical tests and examinations 
to be fiireii affccted empldyees. the em- 
1;lo:;er 1:iay a:loic t,he examinkig physi- 
cian to use other types of medical esain- 
inations. provided t,liey can give a t  least 
eqml assurance of detecting tlie medical 
conditions pertinent t3 protecting em- 
ployees from the health hazards asso- 
ciated witii beryllium exposure. The 
employer may accept 'such alternative 
iiiediczl examinations i f  the employer 
obtaiils a statement from the physician 
scil;ng fort.!i t.lie nltrmative medicnl ex- 
aminat ions aiid tile rationale for their 
sillxtiiutim. 

T h e  employer must provide the csa:n- 
iliinf: idissiciaii Iritli a copy of the stand- 
ard f o r  beryllium. including appendices: 
a description of tile employee's duties; a 
de.zcriptian of any personnl protective 
equipint'nt used by the employee: the re- 
sults of the emiiloyee's exposure meas- 
urement; and an estimate of the levels 
t o  17;hich the employee will be expored. 
The employer must also provide any 
available employee medical history in- 
form8 tion requested by the physician. 

Folloi~!n~ the medical examination, 
the employer must obtain a written opin- 
ion from the examining physician slating 
whether the employee hss any medical 
condition that  would plwe him at in- 

~ ! l ) l ~  13 e ~ l ? ; i ; o ~ e ~ r .  
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creased risk to his health. or tha t  would 
be aggravated by esposure tQ beryllium. 
Tile physicinn's opinion milst state any 
recomnicnded 1imitztio:is upon the cm- 
ployee's ex!,osure or upon the employ- 
ee's use of protective equipment and res- 
pirators. Aiso. the opinion must, state 
that  tlie employee has been informed of 
any medical conditions which require 
further e:\-a:iiin~tion or treatnicnt, a l -  
though the written opinion must not con- 
tain specific findinfis or diagnoses un- 
related to t.he employee's exposure to  
bery1liu:n. ?'he en1plc;y.r 11i11st proljdc a 
C O W  of i:ii:->iafli?'s n-rittezi opiniori 
t o  ezcii emplo::r?e. 

If, bzised on thc physicinn's opinion. 
L ~ C  c1i11~iogr.r detcrn:;;ie.i t imt  cx:i~surc 
o i  i t11 eilll>loyec to beryllium \r:o\ild ma- 
tcrially impair the emvloyce's heal:ii, it 
is the responsibility of the employer to 
remove the employee from exposure. 

The employer must inform each em- 
ployee who refuses required medicnl es- 
aminations of the possible health conse- 
quences of sucn refusal and the em- 
ployee must sign a statement indicating 
a n  understanding of the risk involved 
in the refus::l to be examined. The intent 
of this requirement is to encourage em- 
ployees to take medical examinations. It 
is felt that  a clear understanding of the 
necessity of medical examiiiations to 
minimize potential health consequences 
will encouraqe employees to accept the 
niedical surveillance program. 

J. Eniiiloitce Inforrr:a!icn nnd Trnin- 
i71g. Information a:id training are  es- 
senti31 for the prokction of employees 
because an employee c m  do much to pro- 
tect hiinse!f if  he  is informed of the 
nature of the liazarc!~ in his work place. 
To be ezective, an employee education 
system must apprise the employee of t,he 

environmwt. For this reason. the em- 
ployer would be required to  inform each 
employee assigned t.o regulated arens of 
the nature of beryllium-related liealth 
problems, the necessity for exposure con- 
troi and the medical and industrial h y -  
giene monitoring programs. Further the 
employee must I:.e instructed to report 
promptly the development of symptoms 
or conditions which could be abtributed 
tu oycrexposwe tu beryllium. 

K. RecordkepiJig.  The i i ro~osed 
s t m d a r d  r;oilld require the  cmi)ic:;er to 
keep written recoi-cis of the folloiring: 
mensurenients 0: employee exposure: 
teet.s of :i?echai~icnl ventiintion systcin 
e;ii,cie?icy (n-iierc such systems are used 
for engiiieerii:g control) : annual train- 
ing anci information sessions; autliorized 
personnel rosters; mcdical exainiuet.ions 
and pre-placement histories. 

Since symptoms of chronic beryllium 
disease often do not appear for many 
years after the last exposure to beryl- 
lium, records of exposure measuremezits 
and medical examinations should be re- 
tained for a period of.years. even after 
the employee cesscs to work in the beryl- 
limn industiy. Fo r  this reason, the 
recorcil:cepi?ic provisiom of the proposal 
require the employer t o  retain these 
records for at least 40 years, or for the 

tl 

duration of eniploynient plus 20 years, 
nhichever is longer. 

OSHA is avnre thzt certain provisions 
of this proposal, such as medical suneil- 
lance and t.he extended retention period 
f or esposure measurement and medical 
monitoring records may pose special 
problems to some employers, especially 
thosc who have small numbers of em- 
plu.vees, operate with non-lised places of 
employment, or use workforces which are 
highly transient in nature. 

This avmreness has been expressed by 
tile Eepartment of Labor in  a slaternent 
sal:niii.ied to tlie €iou.se Sub-Ccmmittee 
on Enrironmenral Pro!>leins Affecting 
Sm2ll Business on 26 June i471, as fol- 
in1;'s : 

it. 118s become incrensingly evident tliflt 
the combined body of Federnl regulations im- 
poses a substantial. and, to  some extent. un- 
necessary burdcu upon emplq-ers. partlc- 
ular!y tliosc who run small businesses. wliile 
moct of these requirements serve a necessary 
and useful purpose, a definite poteiltial exists 
for duplication. conflicting standards. and  
iiiappropr1nt.e recordkeeping requirements. 
i n  nn eflort to eliminate prob:ems where any 
exist in thc Department of Labor. I have 
reoueslcd my  ngcncy heads to assess the 
small business impact of t h e  IRWS they ad- 
minister nnd determlne what can be dono 
to ense the burden on the sniall employer, 
wliilc still assuring compliance n.1t.h the I 

ISW. 

Although it is clear tha t  OSHA's first .. 
and grimaiy responsibility is to assure 
einployees sefe aiid healthful places of 
empioyinent, the Act and its legislative 
history recogcize that  economic aiid 
teclinolcgical feasibility a re  legitimate 
fnctors to be consiciercd in  the setting of 
occupztionnl safety and health stand- 
ards. 

I n  addition, the Act explicitly takes 
.nee of its im!>sct uyon aFectzd 

snieil business, specifically with respect 
to any recordkeeping requirements Khich 
are imposed. 

OSHA is exploring methods of reducing, 
to the maximum estent possible, the ad- 
ministrative and economic burdens of the ' 
p r 0 1 ~ 0 ~ ~ 1 ' ~  various recordkeeping require- 
ments. 

While the proposal does not address 
itself to ssecific alternatives, OSHA in- 
vites corninents concerning options which 
v:culd boil1 provide fiill protection to af- 
fected employees and a t  tiie same time 
rr.inimize the ndminislsative and eco- 
nomic burden on aSected employers- 
especially those with small numbers of 
employecs. non-fixed \.:orkplaces, or 
liisiily transient n-oricforces. 

A record of the tests of mechniiica; 
ventilation system eniciency is rfguired 
to be maintained so that  the employer 
can ensure that tests of the system are  
being made a t  the required time inter- 
vals. Further, the record is useful to the 
employer since the  evaluat.ion of the 
data obtained in  any individual test is . ' 

needed to compare the most recent test 
with previous tests to det.ect any trends 
that  may be occurring. 

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

Pursuant to section 8(d; of the Act,- 

' 
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players provide employees or their repre- 
sentatives v i th  the cpportunity to ob- 
serve monitoring of employee exposures 
to toxic niaterials or harmful physical 
agents. In accordance with this section, 
the proposed stnndard contains provi- 
sions for such observation. To ensure that 
the right to obseive is nienningful, ob- 
servers would be entitled to receive a n  
explanation of the measurement proce- 
dure, to observe all steps related to the 
measurement procedure. and to record 
t h e  results cbtnined. 

The obsorrer, ivhether a n  employee or 
desiriinted representative, must be pro- 
vided with and is required to use any 
personal protective dwiccs requirecl to be 
worn by einplo~ecs \?orking in  ilie a x a  
that  is beizi:: monitoxtl, am1 nillst com- 
ply -xith 2.11 other applicable safety pro- 
cedures. 

M. Appeizdizes. Three zppendixes h a w  
been included in  this proposal: Appendix 
A, “Substance Safety Data Sheet;” A p -  
pendix F, “Subst,ance Technical Guide- 
lines;” and Appendix C ,  “M~dical  Sur- 
veillance Guidelines.” It shoukl be noted . that the appendixes hnve been inclccied 

.’ for informational purposes only. None of 
the statements contained therein should 
be construed as  imposing a. mandatory 
requireaent xyhich is not otherxisn im- 
posed or as negating any requirement 
xhich is imposed by tile standard. 

The information contained in Appcn- 
dixes A and I3 i? ixtclided to nirl lhe  
employer in complying with rcquirenients 
of tho stzn:Iard. This ii?formniion is also 
to  be provided to employees as part of the 
annual training and  eciucatioil pro- 
gram. 

Appendix C gives the employer a menm 
of prcviding the exmining physician 
with a n  explaxation of the potmtia! 
health eft‘ects of bery1l:urn e 
provides ii:for.mntion neeF.eci 
siciaii to make a n  accurate 
of the medical csaminntion rcsi1.lts. Ail- 
peiidix C also lists other tylxs  of exam- 
inatioqs, not required by the stnndsrcl. 
which may help the ph>-sizi? n in making 
a n  accurate determination of whether a n  
employee should be exposed cr should 
continue to be esposed to beryllium. 

. 

VI. ENVIROXhlENTAL INPACT ASSLSSNENT 
The National Environmental Policy 

Act of 1969 (NEPA) (42  U.S.C. 4321- 
4347), requires, ain 
Fedcr:il ncen?i-.s . m a j o r  s.cti1~1x, in?! 

1899.3 id~ rccuires t h i  n.llcie O E Z X  cic- 
terlniiies that  a n  environmental impact 
statement should be prepnred. the rleter- 
minetion to do so m:ist be l>~~!jli:hed in 
the F’etleral Rttgi-ter. kcordingly, it is 
hercby noticed that  OSHA intends to 
prepare nil envirdnmental impact stnte- 
mei:t on the prcposed standard for oc- 
Cupn~onal  esposure t o  beryl!iilni in ac- 
cordznce n.ith tlie requirements of 29 
CPR Pn:’t. 1999. 

Once the drrf  t environmrntal irnp,-,cb 
statc1:ient has been pre:mwi. a copy of 
if will be made available by 0sfI-i~ to 

., 
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any member of the public who requests 
a n  ogportunity to comment on it. Any 
person or wency submitting comments 
on it to OSRA must a t  the same time 
forward five copies of the coinments to 
the Council 01: Ehvironmentnl Quality 
(CEQ), 722 Jackson Place NW., Wash- 
ington, D.C. A 45-day period will be a!- 
lon.ed for the submission of coxnments 
afser the publication of the notice of 
availability of the draf t environmental 
impact shtement. The draft statement 
mill be avail~~ble, nhere practicable, a t  
least 15 dnys prior to n public hearing 
on t.he prc?~oxcl  stnnr i?rd.  The cnl’iron- 
me:i!ztl impact of the proposal wculd be 
ar, appropriate issue n t  such hearing. 

I t  niipcars a t  pes:c.r.t that the prccerl- 
inz ~1reainIj!e to the I>roi>oscd stanciaid 
for occu;?n:ioiinl esposure t o  bc~v!lii:ni 
adequstely assesses The impnct of the 
p r o p o ~ ~ l  on the workp:nce environment. 
It further appears that  the propcsed 
standard for occupational exposure to 
beryl!iimi will have n o  significant effects 
on the quality of the human environ- 
ment external to the workplace. The pro- 
~ o s a l  does not increase the amount of 
beryllium permitted to be released into 
the ambient air, nor does the proposal 
call f o r  ciimges of iiidustry practice in 
disposal of beryllium wastes. For these 
rcasons, OSHA does iict anticipate any 
ii:criasxi inipact on tlie conmlullity con- 
tiguous to establishments in which beryl- 
lium is used or produced. 

Interested persons may su5init com- 
nien!s t!mt may he he!pful in prepnrily:: 
the c!rnft enviroimlentol impact stnte- 
inect- on the JX‘GljOS?d staxdard. A per- 
son hnviti:: rexl9.iit in:o:inction or data 
not readily avaikble in the open litera- 
ture is invited to submit it to David I?. 
Bel!, 0,Sice cf Skndarcls I?evelopnlent, 
Occl1:>~.t.ionnl SnZcty niltl Health Acir:iin- 
istrntioii, 1J.S. I2cpartment of ~ n b o r ,  260 
CC!nstitutiGll Awnce ITIV., Room N3669, 
Vtnshin~ton, D.C. 23210, by November 17, 
1975. Conlliient;; submitted in regard t o  
the pro~iosed standard need tlot be re- 
subxitted. All material received on en- 
VirOnmentZl impact nil1 be available for 
public ii-lsuection sild copying a t  the 
above address. 
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VIII. PUBLIC PARTICIPATION 
Interested peysons a r e  invited to coin- 

ment on the proposed s tandard  on or  
before December 16, 1975. Wri t ten  data, 
views a n d  arguments  must be submit ted 
in quadruplicate to the Docket Officer. 
OSHA Technicnl D a t a  Center, Docket 
No. H005. Room N3620, 200 Coixt i tut ion 
Avenue, N.W., U.S. Department  of Labor, 
Washington,  D.C. 20210. Wri t ten  sub- 
missions must clearly idcntify the pro- 
visions of the proposed standard ad- 
dressed a n d  t h e  position taken  with 
resnect  to  each  such provision. The da ta ,  
vleivs a n d  argumr.nt.s will be available 
for  public inspection a n d  copying at t h e  
aborc  address a n d  will be made  a part 
of the record. 

In addi t ion to the comments and ob- 
jcctioiis invited abo-~c. OSHA hereby 
solicits comments from interested per- 
sons regerding the potential inflationary 
impact  of tlie proposed s tandard.  Com- 
ments may  be directed toward a n y  or all 
of the folloning subjects: 

(1) Cost impact o n  consumers, busi- 
nesses, market.s or Federal, state, or 
local government; 

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

(3)  Effect on competition: 
(4) Effect on supplies of impor tan t  

mater ia ls ,  products, or services; 
(5) Effect on employment; and 

. .  

(6)  Effect ai energy supply or 
delnand. 

It is  OSHA’s intent ion to prepare a n  
inflationary impact  stateinent and a n a l -  
ysis, if appropriate, or a certification 
t h a t  t.he groposa! has no s u b s h n t i a l  in- 
flationary impact ,  R% least 30 days prior  
to a n y  public hear ings on  the proposed 
s tnndard.  The potent ia l  inflationary im- 
pac t  of tlie proposed s tandard  will be an 
appropriate  issue a t  t h e  hearings. 

T h i s  procedure has been concurred i n  
by t h e  Council on Wage a n d  P r k e  S t a -  
hilit- in nccoxi-,ncc with the Ofice of 
iiZnii~;eixeiit slid Bui!.get Circular 21- 
107 (January 28, 19753, issued pursuant  
t o  Executive Order 11821 (39 FR 41501, 
Noyernber 27,  1374). 

Pursuznt t o  29 CFR 1911.11 (b)  and 
(c) , interested persons may.  in addi t ion 
to filing w i t t e n  matter as provided 
above, file objections to the proposal re- 
questing an informal  hear ing  with re- 
spect  thereto in accordance with the 
following conditions: 

(1) The objections must include the 
n a m e  a n d  address  of the objector; - 

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

( 3 )  The objections must specify with 
particularity t h e  provision of the pro- 
posed rule to which objection is  taken ,  
a n d  must state t h e  grounds therefor ;  

(4 )  Esch objection must be separately 
stated a n d  numbered;  and 

(5) The objections must be accom- 
panied by a sunimaiy of the evidence . 
proposed to be adduced at the requested 
hearing. 

The proposed- standard will he re- 
vierTed aftcr consideration of the ent i re  
record of 1.his proceeding, including a n y  
oral  and wri t ten dat.a. views or a rgu-  
ments will be  modified appropriately if 
the submissions so warrant. 

Accordingly. pursuant  to sections 6(b)  
and 8 ( c )  of the  Occupational Safety and. 
Heal th  Act of 1970 (84 Stat. 1593, 1599; 
29 U.S.C. G55, 657), and 29 CFR Part 
1911. it is hereby proposed to amend Part 
1910 of Title 29 of the Code of Federal 
Regulations as set f o r t h  below. 

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

JOHN T .  DUNLOP, 
Secretary of Labor. 

1. Table 2-2 i n  S 1910.1000 is proposed 
to  be amended by deleting th,e follom- 
ing: 
$1910.1000 EA&mdcdl 

Berylllum nnd beryllium compoiinds . . . 
t * * * 4 . ’  

2pg./ln’ . . . 5ugi2I3 . . . 25/rg‘//m” . . . 30 
rnillutcS (237.29-19iO) 

4. 8 4 * * -b. 

2. A new B 1910.1026 is proposed to be  
added  to Part 1910 of Title 29 of t h e  Code 
of Federal Regulations, reading as fol- 
lorrs : 
8 1910.1026 I l ery l l i~~n~ .  

(a) Scope and application. Thfs sec- 
t ion applies to the transportation, pro- 
duction, release, packaging, repackaging, 
storage, handl ing,  or use of beryllium ex- 
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’ lium and coin!>ounds and alloys of beryl- 
; limn (as elemental bei-yilium, t i i n t  m n y  
’ be released into the p1;Lcc: of eingloy- 
( ment as  particulate niatler o r  that  may 

be present in the p l x e  of employr.lent in 
bulk iornis. 

“Bulk forms” means beryllium which 

sible exposu-e limits and thcrez.fter the 
ernidoyer shall cGmply wich parezrap!i 
(dJ ( 2 1  of this section. 

, (i i)  If cuposurc measurements reveal 
employee esposurc t.o he above t h e  ‘ I T A  

\or t.iie ceiling limit, tile employer s::a~, 
in  addition to  the requirement in para- 

poses of this section, employee expo- 
sure is that  esposure which aould occur 
if tlie employee were not using a 
respirator. 

(e )  Reoidated Areas. (1) A regulated 
area shall be estxbilslied where coucen- 
tratlons a rc  in excess of the permissib12 
exposure limits, 

.(2) Access t o  regulated areas shall be 
limited to authorizcd persons. 

(3)  A weekly roster shall be made of 
all persons who eiit.cr a regulated 3rea. 

(f) Nethods  of conspliams.-(l) E n -  
gineering controls. I i) Enginecrjng con- 
trols shall be instituted iiiimedintely to  
reduce exposures to or helom the permis- 
sible exposure limits, except to the  ex- 
tent that sluch controls are  not feasible. 

(ii) A program shall be established as  
soon as  practicable. and implemented to  
reduce exposures to or below t.he per- 
niissijile espssure limits or to  the  greatest 
ext.ent feasible, solely by means of en- 
gineerlng controls. 

(Si) WritLen plans for.sucli a pro~;ram 
shall be developed acd furnished u:)on 
request for esRininacion and copyin:: l o  
the Secrctnry and t!ie Director. Such 
plans shall be revienwl and revised ‘at 
least every 6 months to.reflect the cur- 
rent status of the program. 

(iv) When mechanical ventilation is 
uszd to control exposure, measurements 
which demomtrate t.he effectiveness of 
the system t.o control the exposure, such 
as capture velocity, duct velocity, or 
static pressure, shall be macle at leas: 
every three !nontlis. Measurements of the 
system‘s effectiveness to  control exposure 
shall also be made vichin 5 days of any 
change in production. process, n r  0011- 
trol ahich might result in any change in  
airborne concentrations of beryllium. 

(2) Work practice controls. Wherever 
feasible engineering controls r h i c h  can 
be instituted immediately are not suf- 
ficimt to reduce exposures to or b?\oiv 
th.e permissible csposure limits, they 
shall nonetheless be used to reduce ex- 
posures to the lowest practicable level, 
and shall be sup!deniented by work D:’T,c- 
tice controls. 

( 3 )  Eespirators. Where feasiblc enqi- 
neering controls an6 supplemental work 
practice controls are insufficient to re- 
duce exposures t o  or below perniissiDle 
exposure limits. they shall nonetheless be 
used t o  reduce exposures to  the lowest 
practicable level and shall be supple- 
mented by the use of respirators in ac- 
cordance with paragraph ( g )  of this SBC- 
tion as required. 

(g) Respiratory ~rotec t ior t - ( l )  Pcr- 
mitted use. Where respirat.ors m e  re- 
quired under this section, compliance 
with the permissible esposure limit may 
not be achieved by the use of respirators 
cscept : 

( i j  During t h e  time gxiod  necessary 
to install engineering controls; or 

(ii! In r o r k  sitt!:ttiOlis s u c h  2s n a i t i -  
te!:anse and repair wtivities in v;i?ich 
engineering concrols mc not feasible: or 

(iii) In work situations in which en- 
gineering controls and supplemental 
work practice controls are insuKicient to 
reduce exposure to or below the permis- 
sible exposure limits: or 

(iv) In emergencies. 
(2) Eespirator selection. (i) Where 

respirators are required under this sec- 
tion the cmploger shall sclcct and pro- 
vide the appropricta respirator from 
Tab;@ 1 and shall ~ I ~ S U I ~  the einployet 
wm the respirator provided. 
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Tna~s 1 . equipped as required in paragraphs ( g )  p1;tced and stored in closed containers 
and (i) of t.hkj section until the  emer- which prevent dispersion of the bend- 
gency is abaLed. liuni outside the container. 

(iii) %mp!cyees not engaged in cor- ( iv)  Containers of contamina.ted pro- 
rect.ing the cinergency shall be restricted tective devices or work c10thi;y which 

to Or lees (a) Nr-PurifYiW resPi- from the arc% 2nd normal operations in are to he removcd from change rooms 
equipped with the  affectcd a reah)  shall not be resumed or from the n7ork place for laundering 

or disposal, or for any other reason, shall h i g h-eaciency fil- ters l ll a e r- until the  emergency is abated. 
mask or (21 Alerting employees. Where there hear labels in accordance with para- 

Supplied air respira- (v) Dust removal by blowing or shak- 
tor equlnped with due to  t h e  occurrence of a n  emergency, iiiz of work clothing is prohibited.. 
half m=sk fnccpiccc. n generd zlarm shall be installed 2nd tk )  Hozisekcepi?:g-(l) Work surfaces. 

Equal to or less (a) Aivurifyi:ig respi- (i) All est.ernr.1 work surfaces shall be 
msii;taincd free cf accutnulstions of 

~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ y  fp,::I ber::llin?i dust. 
piece: or zz.;~.-(lj Tl7or.k cloth . Vkere emplo>-- (ii) Dr:j srccpiiig a d  lhc use of coni- 
plled-nir resnirntor ees s re  exposed to  orne concexrii- pi'es:ed air for the  cleaning of floors and 
equipped With full tioiis of heryliium excess of the cihcr surfaces \There beryllium clust is 
f a  c e p i e c e; or (c)  .i2err;lissiblc csp-su:'e limits, or nre sub- 
S e I f  - c o n  t a i 11 e ject t.o skin contnct with buik forms of (iii) Where vzcuuming methods 3re 
breathing aPParatUs bcryl!ium the cinployer shall provide and selected. either portable units or per- 
equipped "lth e n s u e  t,hat cmployees wear work cloth- incncnt systems may beused. iacepiece. (a) I f  a portable unit is selected, the 
lRtor cquipped W i t h  equipinent in accordance with this para- exhaust shall be attached t~ the general 
half-mask facepiece graph. w-or;r::lace exhaust ventilation system or 
and operated in  con- (i) The employer shall provide each coll?rted within the vacuum ucit. 
tinuous flow mode: or employee wit.!i coveralls or similar full- eauipped with high eEciency filters, ss 
(b)  Powered air Puri- . body wor!i clothing, headcoverings. and tha t  beryllium is riot reintroduced into 
'ying e sp a O r  work shoes or shoe coverings. Resin- the vork place air; and 
equipped with "lgh impregnated pnpcr or similar disposable tb) Portable Yacuum units used to col- emclency filters 1 and 
equipped half- work clothing may be substituted for lect berg'lliuxn, may not be nsed for other 
mnsk or frill fabric-t;pe clothing. c k m i n g  pui-pos?s and shall be !abcltd RS 
piece or hood. (i i)  New or Iaundei-ed work. clothing prescribed by paragraph (p) (2) of this 

khan 2.000. rntor equipped Nith zffectecl employee. ( iv)  Clcming of floors and c t h s  con- 
fncepiece, !-iclnlet,. (3)  ski!^ c!nd egc protection. (i) tsminated surfaces mag not be perfornicd 

Or hood and Yhercv?r e:iip:cyees are subject to skin b y  Fashing dovn with a hose. unless a 
in continuous flow or 
pre;sure - d e  contact wiih b ~ i k  fmns of beryllium, fine spray has first been laid doiw. 
mode. the emuloper shall provide and ensure ( 3 )  Dust coliection systems. Periodic 

Greater than 2,000 (a )  Self - contnjncd . that  anplcyccs \war protective gloves c1canin.y of dust collection systems. i.e. 
or unknown. breathing appnratuy ilmixr.meahle 10 the nlnteri31 hendlcd. dccts. filters, et:. sha!l be performed to 

equipped wlth full (ii) iidditioiizl protectio:i such as face , rec!uce beryllium dust buildups. 
f*ceplece and operat- shields, po:glcs, nnd gauntlets. x h i c i i  (1) waste disposnl. Beryllium ws t s ,  

in pres.urc-de- Provi:',e protection for eyes, face, neck, scrap. debris, bargs. cont,a.iners or eauip- 
mnnd mode. a r m  a r d  other m i m e d  skin arers, sh.11 n ~ c n t .  consigned fcr disposal, shall be  

be provided if the operati011 could rESlilt co!Iected ancl disposed of in sealed bn::s 
eff;.cient against 0.3 micron size parricks. in such arcns haring contact with bulk or  other c1os.d colltainers ahich prevent 

dispersion of beryllium outside thz coil- forms Of herylli"m. 
tIlose aparoved by the Enforce- (5) Protect,ive clothing and C W ~ P -  tainer. 

and Safety Adnlillijtratlon ment rcauirzd by this paragraph shall (m) Hygiene facilities and practices. 
(formcTly cnllcd of Mines) be sul:Dlied to each em-PloYee daiIy, and Where employees arc exposed to airborne 
or by the National Illstitutc for occu- sh-11 he  maintajned in accordance with concentrations of beryllium in excess of 
pational Safety alld Henlth un8.r the p2ragrT.l'h ( j )  Of this section- the permissible exposure limit,s. the  fa- 
provisions of 30 CFR Part 11. 

hirller ing und ?~zctiizteiza~tce.-(l) Laundering. be provided by the eiiiployer for the use 
' , . conce~ltrat~ons may be UsEd for lolrer ( i)  .The criiployer shall launder, main- cf thosc emp!oyees and employe?s shall ' 

concentration. tain, or d i ssxe  of skin protective devices be required to use the facilities provided. 
and ~ o r k  clothing rcguired by Prra-  (1) Chnz.ne T O T J ~ S .  The cmg!o:ycr shall 
,....,. al.'r.-i ,.T (.i) GI t!ii: xct icn.  prj~-:(ie c!iav~c rco111s iii ~cco:.~?.!.IIco, w i t h  

.ti;,+> fiq*:jc:s c y  ]-:cy-.: 1 :.cco:.:l:::icc riirli ; 19:0.1-11 (cl'  

tile Tesl:irato,, fzccpi,2cc fncts ~i ~ I . ; ~ ~ L W C  t o  bcrg;llium. ( 3 )  Lacker-siioxm arrnngt.meizt.s. 
10 p r ~ ~ ~ e ~ t  potel1tjal skin irritaticll ss- Clothes locker and shower facilities shall 

player shnll ensure that  employees re- ke so nrrnnged tha.t the  showers .serve to  socinted 'mith respirator '::e. , 
( h )  E ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~  sjpd::tinns--(l)  it- move contn:ninzted ~ o r k  c!othinZ on!y. dcm?.rco,te bet;v;con potcniixlly c o n t m -  

tc;l p[ccn. t i )  p, written plan icr  e:ncr- in chaiige rooms RS reqxirctl by para- iiietcd end unco?itnminated B ~ E & ? s .  
gency sitilaticns sh~] l  be rJcve]opcd for g'r."-1311 (-m) (1) of this SeCt,iOn. ' (4) Lamtory-toilet cirraiivemc??ts. 
each facility involved in a beryllium op- (ii) The cmploger shall ensnre that no Lamtory and tci!et facilities v:hich nre  
erntion in  which there is B pos-,ibjlity of cmpjoyec rcmovs contaminated protec- Icc~tecl in beryi!iu:n contaminzt.?d areas 
a n  c;?1crgeilcy. Apprcpriate rortioi;s of t.i:.c devices end work cicthjng frcm the shrtil be EO arranged tha t  no access is 
the plan ehn l l  be implemented in the chp.iige rrcrn except for ttl.cse employees axi:r.blc to an uncontaminntcd n x n .  
event of an emergency. aut,horized t o  do so for  the p u r ~ c s c  of (11) biedicnl sicrz;eillance-(l) Gcncrsl 

( j i )  The p!311 ,+,ajl specific;,llg pro.. kdlnriering, mail:tenance, flr diSPOSa1. rcql:irc::fcats. (i)  Each enlpioycr V:ho 113s 
vide that  employees engaged in correct- (iii) Eeryllium-cont~mina'ied protec- 3 plnce of employment in  whicli emp1GY- 
ing emergency conditions slirll be tive devices ant1 work clothing shall bc: ees we, have been, or will bc exposed to 

R ~ s ~ ~ ~ . , ~ o ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~  mR REI(YLLmM ' 

Coricentration of 
- Ber3''ziu''2 

than 10. , . 

, . facepiece; or ( b )  is the  possibility of employec exposure to graph (p) (2) of this section. 
beryllium in excess of the ceiling limit 

mnizi.tainc3 t.3 prO3:r;tly n k r t  ernployccs 

. (i) Skin pro!cctZon nnd xork clof h - 
than 50. . rator cr!ui:iped with of occurrfnces, a. 

fo7ti11d is prohibit-d. 

Equal to or less (a) Supplied-afr resp,- .ing ,and  other appropriate protective - 
than 1,000. 

I Equal to or less (a) Supplied-air respi- shall b e  provided a t  least daily to each section. 

*NOTE: Hleh enciency filler--99.97 percent 

(ii) Respirators shell be sclectcd from 

(j) Eaxizlnzent a n d  ClotlLins k?i izder-  cilities described by this paragraph shnll . 
(iii) Respirators prescribed 

~ pf33T.Iim. ( i ,  The c ~ n -  
itct2 2, respir2tgry pro- 

x.i'~ki 6 1910.134 ibj ,  

. .  . 
i?lfu.cn a:1y 1 1 9 1 C . i 4 l i e ) .  

1ro:czr.c. E3oc-ers shall bc pro- 

,$,-ark crc?-s to ~ l ~ r r r - f u l  C f -  (3 1 . 

(2) 'Rerriocnl and storage. (i) the em- - 
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(6) Information prcr,,icZed t o  t he  p h y -  
sician. The employer shall provide the  
following information to t.he examining 
physician : 

(i) A copy of this regulation for beryl- 
lium including Appendixes A, B, and C: 

(ii) A description of the aifected em- 
ployee’s duties as  they relate to his 
exposure: 

(iii) The  results of the employee’s 
exposure nieasurenient: 

(iv) A description of a n y  .persona1 
protective equipment used: 

(v) The emp:oyee”s anticipated o r -6 -  
timated esposwe level (for. preplace- 
ment examinations or in cases of expo- 
sure due to a n  emergency) ; and 

(vi) Upon rcquest. of the physician, 
iniormatiozi from previous niedjcnl ex- 
aminrtt2ons of tlie nfieckd employee. 

(7) Physician’s written o?~iitioir. (i) 
The employer shsll obtain a written 
o:)jnion from tl:e e;iamining physician, 
containing the following: 

(a )  The physician‘s opinion as’ to 
whether the employee has any detected 
medical condition whicli would place the 
employee at increased risk of material 
imimirment of the empbyee’s health 
from exposure to  beryllimn, or which 
NOLild directly or indirectly aggravate 
any detected me:!ical condition: and 

(b )  Any recommended limitations 
upon the  employee’s ex1)osm-e to  beiyl- 
lium and upon tlie use of protective 
equipment and respirators; and 

( c )  A statement that  the employee 
has been infornec! by the physician of 
a n y  medical coiidltions .which rcguire 
further examination or treatment. 

(ii) The w i t t e n  opinion shall not re- 
yes1 specific findiags or diagnoses un- 
related to exposure to beryllium. 

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

(iv) If the employer determines, on 
the basis of the physician’s written opin- 
ion, that m y  employee’s health would 
be ninterially impaired by continued ex- 
posure to bcryllium, such employee shall 
be v;ithdrawn froin possible exposure to 
b erylliuin . 

(01 Employee infornzation and train- 
iW.--(1) Trainizg prograin. (i)  The 
employer sh’all provide a training pro- 
P a m  for all employees assigned to mork- 
place areas where any beryllium is pro- 
duced, released, packaged, repaclraged, 
stored. handled, or used. 

( i i j  The Lrfiinki: iJrogran1 shall bc 
provided a t  bile time of initial assign- 
nicrit. c:id nt lc.:~st ;3nnuai!y thercaf ter, 
and ciinll incliidc ir?forming each em- 
gloyec of: 

(a) Tlie information contained in the 
subst.ance data sheets for bcryllium. 
wtlich are contniricd in Appexlixes A 
and B; 

(b )  The quantit.y, location, mnniier of 
use. release or storage of beryllium and 
the specific nature of operations which 
could result in exposure to beryllium a t  
or above the permissible limits as well 
as any necessary protective steps; 

( c )  The purpoee, proper use, and lim- 
itations of respiratory devices as speci- 
fied in 5 1910.134 (b) ,  (d) ,  (e) ,  and ( f )  ; 
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beryllium above the perniissible exposure 
limit or ceiling limit shall institute a 
medical surveiilance program. 

(ii) The program shall provide each 
affected employee with a n  opportunity 
for medical examinations in accordance 
with this paragraph. 

(iii) I f  any employee refuses any re- 
quired medicnl examinajtion, the em- 
ployer shall inform the employee of the 
possible hea!th consequences of such re- 
fusal and obtain a sizned stat.ement from 
the  employee indicating that  the em- 
ployee understands the risk involved by 
the  refusal to be esamined. 

(iv) AI1 nlEdiCa1 esnminations and 
procedures shall be performed by or 1111- 
der the supervision of a 1icen:;ed physi- 
cian, and  shall be provided during the 
employee’s normal ivorking hsurs, xvith- 
out ccst to the einpl~yee. 
(2) I7ritfal exaniinations. At the time 

of initial assignment, or upon institution 
of medical surveillance, the f olloming 
shall be performed by the physician: 

(1) A worli history and a medical his- 
tory wliich shall include the presence 
and  degree of respiratory symptoms, Le., 
breathlessness. cough. sputum produc- 
tion and wheezing: and 

(ii) A medical examination mhich 
must include as a minimum the follow- 
ing : 

( a )  A I4 x 17 posterior-anterior chest 
X-ray: 

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

(c) Baseline weight: and 
( d )  A skin examination. 
(3)  Periodic e+aatinations. (i) Fzami- 

nations specified in  this paragreph shall 
be performed at least annually for all 
employees specified in  paragraph (11) (1) 
of this section. 
(9 I f  an employee has not had the 

examinations prcscribed i n  paragraph 
(n) (2) of this section within 3 montils of 
his termination of employment, the em- 
ployer shall make such examination 
available to t h e  employee. 

(4) Alternative ?nedicnl examinations. 
If  the  examining physician determines 
that  alternative medical examinations t o  
those specified in  paragraph (n) ( 2 )  of 
this section will provide a t  least equal as- 
surance of detecting medical conditions 
pertinent t o  protecting the employee 
from the health hazards associated with 
exposure to beiyllium, the employer may 
accept such alternntive incdicol survcii- 
lance e:~aminations ns nicotinrz tile re- 
quirements of this section provided t h a t  
the ernp1o:;cr: 

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

(ii) Infoims each exposed employee of 
the  fact that  alternative medical esami- 
nations to  those required in paragraph 
(n)(2) of this section are  to be made 
available. 

(5) Inieriin exami?ations. Ea.ch em- 
ployee exposed to benlliuin due to the 
occurrence of a n  emergency shall be 
provided the medical. examinations pre- 
scribed in paragraph (n) (2) of this 
section. 
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( d )  The purpose and R description of 
the medical su~-veillance program as re- 
quired bjr pnragraph (11) of this section 
and the information cont.ained in Ap- 
pendix C; 

(e) Emergency procedures as required 
by pxragraph (h) of tliiis section; and ’ 

(1) A review of this standard. 
(2) Access t o  ttairiing materials. (i) A 

copy of this stnndard and its appendices 
shall be readily available to all employees 
exposed to beryllium. 

(ii) All materials relatins to  the em- 
ployee information and training pro- 
gram rhall be provided upon request t o  
the Assistant Secretsry and the Director. 

(p) P~ccuutio7zarv labels and sfgns. (1) 
General. (i) Labels or signs required by 
this paragraph may be in addit,ion to or 
in combination with labels required by 
other statutes, regu!ntionn or orciinances. 

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

be applied to all containers, packages or 
equipment cont,aining beryllium. The la- 
bel shall provide at least the following 
information: 

(i) The word “WARNING” or 
“DANGER” 

(ii) The word “Beryllium” (may in- 
clude additional words such as  alloy, 
Powder, product, etc.) 

( i i i )  A warning statement against 
L’r “ling dusts or fumes. 

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

(3)  Signs. Entrances or access ways to 
regulated areas’shall be posted r i t h  legi- 
ble signs bearing the legend: 

’ 

WARNWC (OR DANGER) 
AUTHORIZED PERSONNEL ONLY 

Respirators and Protectlve Clothing 
Required to be Worn in thls Area 

(q) Recordkeeping - (1) E X ~ O S ~ L W  
n~easurentet~t. -The employer shall keep 
an accurate record of all measurements 
talien to  monitor employee esposure to 
beryllium as prescribed in paragraph (d) 
of this section. 

(i) This record shall inclnde: 
(a )  The date of measurements; 
( b )  The operation involving exposure 

to beryllium which is being ~nonitored: 
tc) S::mpling and ailalytical methods 

used and evidence of their accuracy; 
( d )  h’u:nbc.r. duration, and results of 

cami>!x t n k c n :  
( e )  of protective devices morn, 

if m y ;  and 
( I )  Name and social security number 

and exposure of the employee monitored. 
(ii) This record shall be maintained 

for a t  least 40 pears, or for the duration 
of the employee’s employment plus 20 
years, whichever is longer. 
(2) Mechar.ica2 ventilation mcasitre- 

ments. When mechanical ventilation is 
u.jed as an engineering control, the  em- 
ployer shall maintain a record of the 
measurements demonstrating the efl‘ec- 
tiveiiess of such ventilation as required 
by paragraph ( f )  (1) ( iv)  of this section. 
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(i) This record shall include: 
( a )  Unte of mcasurement; 
( b )  Type of cleosuremcnt takcn; a d  
(c) Result of measurement. 
(ii) This record shall be maintained 

for a t  least tno years. 
(3) Entploycc training. The employer 

shall keep a n  accurzte record of all em- 
ployee training required by paragraph 
( 0 )  of this section. 

(i) This record shall include: 
td) Date of training: 
( b )  Name and social security . n h -  

ber of employee trained; and 
( c )  Content or scq:e of trainiiig pro- 

vided: 
(ii) This record shall I;c mainiained 

for a t  least 2 years. 
(4) Medical swccillance. The employ- 

er shall k e w  3n accurate niedicril record 
for each cnl]Aoree subject to medical 
surveillance required by paragraph tn) 
of this section. 

(i) The record shall include: 
(a) Physician’s written opinion: 
(b) Any empioyee medical coniplnints 

related to exposure to beryllium: 
(c ) ’  A copy of the inforination pro- 

vided to the physician as required by 
paxagraph (n) ( 6 )  of this section; aid 

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

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

(5) Rosters. Rosters required by para- 
graph (eI(3)  of this section shall be 
maintained for a t  least 40 years. 

(6) Availabiliiy. (i) All records re- 
quired to be maintzined by this section 
shall be made available upon request to  
the Secretniy and the Director for ex- 
aminat.ion and copying. 

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

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

(7) Transfer of records. (i) In the 
event the employer ceases to do business, 
the successor siiall receive and retain 
ail records wquired to be maintained by 
this sx t icn .  

(ii) In the event the eniplorer c b C 1  -lses 
to do business and there js  110 successor 
to receive .and retain his records, these 
records shall be t.raiismitted hs mail to 

. 

- ’ islongcr. 

PROPOSED RULES .c *’ 

(2)  Obser?xt.io?z procedures. (i) ?Tjhcii 
observation of the monitoring of cm- 
Ployec exposure to beryllium reqxires en- 
try into a:1 arca where the use of per- 
sonal protective devices is required, tlie 
otserver shail be provided with 2nd re- 
quired t.0 use such equipment arid shall 
coinply with all other applicable safety 
a:id health procedures. 

(ii) Without interferins with the meas- 
.wemcnt, observers shall be entitled to: 

( a )  Eeceive nn explenation of the 
r?leasn?erncnt procedures; 

of hcrylliuni perfoTmec1 a t  tile place of 
esposurc; and 

( c )  Kecord t he  results oZt?LillCd. 
(s) Efiectivc date. This stand:+rd shall 

become clfccticc 30 days follo:,viiig pub- 
l i c i~~ion  of tiic final stnndnrd in the FED- 

(t) Startup dates. (1) Employee meas- 
uremcnt. Measurements prescribed jn 
paragraph (d) of this section shall be 
instituted riithin 3 months of the effec- 
tive date of the  Anal standard, escept 
that for new production areas or opera- 
tions such measurements shall be insti- 
tuted within 30.days of startup of og- 
eration. 

(3) itledical surazlllancc. Medical sur- 
veiiiaiice prcscrioed in para.graph cn) of 
this section shall be instituted within 3 . 
months of t h e  proinulgction of the final 
standard. 

(u) Al;prndises. The information con- 
tained in  the nppeiidixes t o  E 1910.1036 
is not intcncied, by itself, to create any ad- 
ditional obl igat ioi~ not otherwise im- 
Dosed or to detract from any existing 
obligation. 
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.APPENDIS A 

SUDSTAKCE SAFETY DATA S I E L T  

Beryllium 

appc2r on thc body. esgechlly the face, neck, 
x m s  an.d hands. Ulcers can result from in>- 
p:antation of beryllium substances in skin 
wens previously injured as a result of ebrn- 
Zions, cuts, ctc. Abscess and u!ceration fre- 
civcntly resu!t from svch rxpcsure. 

Eye eZ.ects inny occur 83 inflsmmation of 
the conjunctiva in “splash burn” or in 8%- 
Sociation with Contact dermatitis. Splashes 
may a l a  ca3.?se cxne.zl burns closely re- 
se:nblir,g those produced by acids and alka- 
lies. I’luid accuniulntion and reddening 
?.round the eye socket nre  frequently 

3. Lmg-term (c!trox?c\ oiwczposurc: ‘ii 
yoit are o-xexposed to berylliilrn for long 

i?y develop serions res- 
disease may not develop 
r es?osure. Early symp, 
include weakness, rnqy 

fatiqability, wcicht lo%, cough and chest 
piiri. 

~ 

Gbeerred. 

III. EXZLSEXCY A X D  FiST AID PROCEDUSES 
1. S k i n  ezgcstlrc: I f  pwcders or liquids con- 

t?.ining beryllium contnct skin areas, im- 
mediately wash the affected. skln areas with 
conp nnd wster to remove tbe beryllium. 

2. Eye crposure: If a beryllium is splashed 
into t h e  eyes, the eyes should be flushed im- 
mcdietely with water for at least 6 mlnutes. 
The indiviclusl Ehould then be referred to a 
physician. 
3. BreatT~ing: Individuals who accidentally 

inha1.e large amount of beryilium dust or . 
fumes should be removed irom contact w i t h  
beryllium and immediately referred to a 
physician. 
IV.  PIIOTECTIVG CLOTHIXG AND EQUIPMIE?:T 

A.  Respirators: Respirators can only be re- 
quired for routice m e  if your employer Is in  
the process of installing engineering controls 
and in situations whcre these controls nre 
insufficicnt or cannot feaslbly reduce ex- 
posure levels to Permissible limits. You may 
bo required to wear respirators for no!i- 
routine xtivitics or in emergencies if you 
are likely to be exposed in excess of pemis-  
sible esposure limits. I f  respirators are worn, 
they mnst hnve a Mining Enforcement cnd 
Sr.tcty Administration cr Nation31 Inst.itute 
for Occupatlonnl Safety and Health (NIOSH) 
seal of approval. (Older respirators may have 
a Bureau of Mines approval label). If y o u  
experience difficulty breathing while wearing 
a respirator, tell your employer. 

B. Protectitre clothing. Protective clothing 
must bo provided for you and -you must 

’ wear such clothing to prevent beryllium from 
being carried outside the workplace on your 
o m  clothing and to protect your skin from 
contnct with beryllium. 

C. Eye and face protection: Your employer 
Is required to provide and you must wear 
safety gogglcs I f  beryllium dust or solutions 
could be splashed in your e)-es. and n face 
shield if solutions could be splnshed on yonr 

A .  Xavs in which beryliiuni affccis your ’ \ 

I. SUBSTANCE IDENTIFICATION 
A. Substance Beryllium 
E. Permissible exposure: 
1. Airbonc. 1 0  microgram of beryllium 

per cubic meter of air (l.Opg/ms). time- 
weighted-ayerage (TWA) for an  8-hour 
workday, w i t h  a ceiling concentration limlt 
of 5rg/m7 n s  averaged over a maximum sam- 
pling time of 15 minutes. 

2.  Dermal. Skin contact with bulk Corms of 
beryllium is prohibited. 

C. Appearance: Steel-gray-solid (metal) 
11. ffCALT1I IIA26P.D DATA 

body: Beryllium can atkct your body ~ h c n  
y@u brcnthc in RIrborne beryilium pnrticlcs. 
Ccx‘iin fcrms cf bcrylliunl can also cnuse 
disease; of iiie skin and eyes if they co:ltact 
SUch %mens. 
R. ERects of overexposurc: 
1. Sltcxt-term overexposure: Breathing alr- 

borne concentrations of herylhnm materials 
the Director, and each emplbyec aiid 
former employee shall be individually 
notifled in writing of this transfer. 

(r) Observation of monitoring. (1) Em- 
ployee observation. The employer shall 
Eire his employees or their represenb- 
tives, a n  opportunity to  observe any 
measuring of their exposure to  beryilium 
which ij conducted pursuant to this sec- 
tion. 

may cause diniagc to your rcsplratory sys- 
tem. Symptoms of overexposure may include 
spasmodic cough. substernal diPCOMfOrt nnd 
burning. tightness of the chest, dlmculty in 
breathing upon exertion. mild nose bleeds 
and irritation of nasal and bronchial 
pw.s.nges. 

Skin contact with certain forms of beryl- 
lium may cause skin dlsease. Symptoms of 
skin disease include itching and reddcned, 
elevated, or fluid accumulated lesions which 
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v. PRECAUTXOIVS FOR SWE USE, HANDLING .4YD 
STORACE 

Ber;liium zheuld be clrnned up by vac- 
uniming or by wct methods. Where you nre 
subject to airborne beryllium particles in  
excess of the permissible llmits. you rnltst 
wear clenn work clothcs every d0y and shower 
at  the  end of each work day. You may not 
wc2r your worl: clothes home. Contalners of 
beryllium substances should bo safely ban- 
died nnd stored to prevent brerkage and 
pocsible dispersion of beryllium Into thc air. 
AsB your supervisor where beryllium is used 
in  your work area and for any addltional 
piant safety rules. 

VI. RFGULATED AREAS 
Only employees authorized by your em- 

ployer should enter a regulated area. 
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APPENDIX B 
SUBSTANCE TECHNICAL GUmELINES 

Beryllium 
I. PHYSICAL AND CHENXCAL DATA 

A. Substance Identiflcatlon 

2. Formula: Be 
3. Be containing materials (examples) : 

Be carbonate, Be fluoride, Be slllcate, Be 
hydroxide, Be sulfate, Be chloride. Be oxide, 
Be oxyfluoride. Be copper nlloys, Be nickel 
alloys, Beryl (EeO.A1203.6S102), Bertran- 
ditc (Be4S1203(OH12), Chrysoberyl (Be 
A1204). Phenacite (BeSlO4). 
B. Physical Data (Beryllium Netal) 
1. Boiling Point (7GO mm Hg) : 2970 C 
2. Specific gravlty (111 25 C: 1.85 
3. hlelting Point: 1283 C 
4. Solubllity In water: Insoluble 
5. Vapor Pressure @ 1910 C: 7.6 mm Hg 
6. Appearance (Metal) : Steel-gray-solid 

Locations where very fine dusts or powders 
of Beryllium tnay be present are consldered 
Class 11 Group E for the purpose of conform- 
Ing to the requirements of 29 CPR 1910.909. 

111. SPILL OR LEAK PROCEDUIUSI 
A. Steps to  be talcen if substance is re- 

leased m spi2Zed: Clean-up crews are required 
to wcar protective clothing and appropriate 
respiratory protection. Vacuum clean-up pro- 
cedures are recommended although wet 
methods are acceptable. B. Persons not wear- 
iiig protective equlpmenr. and not inrolvcd in  
clean-up operatlons should be restricted from 
are88 of spills until clean-up has bcen com- 
pleted. C. Waste DIsposnZ Meli~od:  Beryllium 
waste and scrap should be recycled or buried. 

PROCEDURE 
Measurements taken for the purpose of 

determining exposure under ti l ls  section are 

-1. Synonyms: Glucinlum 

1 

n. FIRE, EXPLOSION, A X D  REACTIVITY DATA 

Iv. hfONlTORIXG A N 0  hfEAS7JXEMENT 

10 1 1 5 1 2  

PROPOSED RULES 

best taken such tha t  the average a-hour cx- 
posure may be determined from a single sam- 
ple or two (2)  4-hOLlr samples. Short time 
interval samples (up  to 30 minutes) may also 
be usd t o  deterinlne average eyposme level ip 
a minimum of Ale ( 5 )  measurements are 
taken In a random manner ovcr the work 
shift. Random sampling means that  any 
portion of tlie work shlft has the same chance 
of being sampled as any other. The arithmetic 
average of all such random samples taken 
on one (1) work shut  is an estimate of an  
wxtc shift. The short-term Interval sanlples 
should also be used to ensure tha t  no ex- 
posures ubove 5 p g f r n '  are occurring. Snmples 
of the work environment may be taken on 
Elteir or other media that  are cnpnble Of 
trapping all suspended dusts, mists. or fumes 
tliat contsin berylllum. 

V. hllSCELLhVEOUS PRECAVTIONS 

A Employees exposed above pernvssible 
litnits must wcar clean clothes each da3 and 
shoircr at the end of each uay's work. W0;k 
clothes may not be worn home. 
B A l l  contaminated clothing including 

impervious protective clothing should be 
washed under controlled conditions. The em- 
ployer must inform the launderer of work 
clothing contzmlnated wlth beryllium. of the 
hazardous properties of bcr) Ilium. 

C. Employers are required to advise nRected 
employee3 of all plant aleas and operatlons 
where exposure to beryllium could occur. 

forced vital capacity (WC) : * * 
c. Weight determinatlon: and 
d. Examination of the  sliln. 

APPR?DXX C 

MFnTCllL WRBEILLANCE GUIDELINES 

Beryllium 
I. Route of entry. 1n:ialatlon. 
XI. Toxicology. The health hazard is hlgh. 

Breathlng bery!l!um can brlng about acute 
niid chronic diseases of the resplratory tract. 
Skin contact wllh some to::iis of berylllum 
may muse dermatitis. Implniitatton of beryl- 
lium metal or contammation of an  abrasion, 
superilclal Laceratlon, or dermatitic area wlth 
crystals of solub!e berplllum salts may result 

- 
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In ulcera.tion. Conjunctlvltis and nsmiated 
periorbiLal edema may accompany w n t ~ c t  
dermatitis or may occur separately. Also be- 
rylllum is suspected of havlng carcinogenlc 
potential In humans. 

III. Symptoms and signs. Symptom- of 
skin disease include itching and reddened, 
elevated, or fluld accumulated lesions. 111- 
plantation of beryllium in the skin can cause 
abscess and ulceration. Eye elfects include 
fluld accumulation and reddening around 
the eye socket. 

Respiratory synlptoms include spasmodlc 
cough. substernal dlsconlfort and burning. 
tightness of the chest, difnculty In breP.thIn,? 
upon escrtlon, weakness. easy fatigabllity, 
weight loss, mild nose bleeds and irr:Lstlon 
of nasal and bronchlal passiges. 

IV. Surve!llance and preventive examina- 
tions. A. Proplacement. Routine medical his- 
t3rJes and physical eanminnttons arc required 
for each employee exposed to beryllium. In 
additlon to  the inedlcal history, a complete 
physical examination shall be given that  
shall include 5 s  a minimum the following: 

n. 14 x 17 posterior-anterior chest X-ray: 
b. Pulmonary function testa to include 

B. Perlodlc EraminRtions: The above ex- 
aminations are to  be given a t  least annually, 
to each employee subject t o  exposure to 
berylllum. 
(Secs. 4, 6, 8, 84 Stat. 1592, 1593, 1599 (29 
US.C. 653, 655, 657) and 29 CFR Part 1011) 
[FR Doc.75-27991 Flled 19-14-75;12:20 pm] 

**If pulmonary function tests show a dc- 
crease in  forced vltal capacity (FVC) , a deter- 
mlnation of tlie arterial blood g w  or carbon 
monoxide di5using capaclty of the  lung 
should be made. 

. .. 
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NOTICE TO FEDERAL REGiSTER READERS 

As part of i ts continuing program to  improve the quality of the daily FEDERAL REGISTER and CODE OF 
FEDERAL REGULATIONS, the Office of the Federal Register is soliciting the views of interested persons on the 
effectiveness of individual Federal Register documents and on regulations contained in  the CODE OF FEDERAL 
REGULATIONS. 

First-to make each document published in the FEDERAL REGISTER easily understandable, thus making 

Second-to identify and correct any existing Federal regulations which are obsolete, unnecessarily wordy, 

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

The Office of the Federal Register welcomes your comments and suggestions. The survey blank below 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 t o  any interested persons or agencies. Comments which point out 
the need for substantive changes in  existing regulations also will be forwarded to the responsible agency. 

Our  goal is twofold: 

compliance easier, more efficient, and less costly; and 

or unclearly stated. 

I. For the folloiling ~’c;isons I found i t  difficult to understand thc document from 
issue of the -__ ___.I 

FEDERAL REGISTER : 

- in column ____ I_ ’ page I______ of the _ _  
(agency) (datc! 

cmly technical languagc \vas used; 0 document contained long and difficult sentences; 
preamble did not contain a clear and concise explanation of the document’s purpose; 
other (explain) 

___I____._ - 

11. I believc that thc requirenicnt (s) contained in: 

issue of the FEIIERAI. REGISTER, or 
-.-_I____ 

(date) 

or thc CODE OF FEDERAL REGULATIOKS -___- of Title ___. 
B. Section (s)  

impose(s) an: IJ unnecessary; unreasonable; 0 impractical; or obsolete 
requirement on those persons subject to that regulation. 

__-__ .___ - _______ , reasons arc: Mv 

111. (Optional) I suggest that the provision(s) mentioned above be rewritten as follows: 

Please ninil to: 
Office of the Fedcrnl Register 
National Archives and Records Service 
General Scnices Administration 
Washington, D.C. 20408 

Name and address (optiond): 


