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DEPARTMENT OF LABOR 
Occupational Szfety and Health 

Administration 
[ 29 CFR Part 1910 3 
[Doeket No. H-0051 . 

- OCCUPATIONAL EXPOSURE TO 
EERYLLIUM 

Notice of Proposed Rulemaking 
Pursuant to sections 6(b) and 8(c) of 

the Occupational Safety and Realth Act 
of 1970 (“the Act”) (84 Stat. 1593, 15S3: 
29 U.S.C. 655, 657),  axid Title 29. C d C  O f  
Federal Regulatio?is (CFR!, W.?t 1911. 
it is proposed to zmend Part  is10 of 
29 CFC by dcleting the preselit s t a ~ i r r c i  
for  beryllium and beryllium coinpoulic‘,s 
contained in  p 1910.1000, Table Z-2, and 
by adding a new occupational safety 
and health standard for exposure to 
beryllium ,as 1910.1026. This standard 
mould apply to all employments in all 
industries covered by th.: Act, inchding 
“general industry,” construction, and 
merit.ime. I n  addition, pursuant to sec- 
tion 4(b) (2)  of the Act (84 Stat. 1592. 
29 U.S.C. 6531, if the  nem standard, n.hen 
promulgated, is determined to be more 
effective than corresponding standards 
now applicable to the meritime and con- 
struction industries contained in Sub- 
part B of Par t  1910, Parts 1915, 1916, 
1917, 1918, and 1926 of 29 CFR, the new 
beryllium standard will supersede the 
corresponding maritime and construc- 
ticn standards for exposure to beryllium. 
Appropriate conforming amendments 
mill be niade in  Subpart B of Part 1910, 
and ain’cndments to cieletc the supcr- 
seded standards will be made in  29 CFR 
1026.55 and iri similar sections of Parts 
1915-1018. 

The accompanying docurxiit is a pro- 
posed standard issued pursuant to sec- 
tions 6 (b )  and 8 f c )  of the Act. The 
::gcncy requests the suhmission of writ- 
ten comments, data, 2nd arguments from 
interested persons on a variety of i- csues 
cddrcssed or implicit in  the proposal. 
In ndditioii to  filing written. comnienls, 
interested persons mzy also file written 
objections to the proposal and request an 
informal heclring on the .proposal and 
attendant issues.. . 

The proposed new standard reduces 
tlie current perinissihle einpioyee expo- 
sure for cn 8-hour time-u-cichtcd aver- 
age coiicentration, bxxd on a 40-hour 
work week. to 1.0 microgram of ber:illium 
Fer cubic meter of nir (1.0 , g / m  1 .  sets 
a 5 microgram per cubic meter of air 
( 5  ugj:iYJ ceilin:: limit, for C:<posul‘es t o  
airborne concentrations of berrllium. 
eliminztes the peak concentration level 
and proposes a dermal exposure limit. 

The proposal also provides for regu- 
lated arcas. employee exposure measure- 
ments, methods of compliance, personal 
protective equipment and clothing, 
training, signs and labeis, Inedical sur- 
veillance, and recordkeeping. 

The issues raised in the p r o p o h  in- 
clude, among others, the followiiig: 

1. The selection of the time-weighted 
average and ceiling limits, and the tech- 
nological feasibility of compliznce with 
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the pernifssible exposurc limit of 1.0 
ug. ‘El :. 

2. OSH.4’s regulatory decision, based 
largely on animal data, to treat bcrsl- 
limn as a substance that  poses a car- 
cinogenic risk to man. 

3.  Whether human evidence suggests 
that  beryllium exposure causes ca:icer 
i:i man. 

4. The provisions for, among other 
thrngs, regulated areas, employee expc- 
sure measurements, compliance proce- 
dures, medical surveillance. protective 
c:iuiliment and clothing, hygicne facil- 
itics. and recordkcepi:;g. 

5. T!ie appropriateness of tlie record- 
keeoins and .cimiinr requirements as np- 
iplieti LO snia!l emglsyers and those with 
tmisient \vor:iforces. 

E.  The determination as to what eni- 
ployment. protection cen or should be 
afforded Ivorkers who are removed from 
their present jobs as a result of the 
medical surveillance program. 

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

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

I.. BACKGROUND -- 
A. Genercl. Bcryllium. an extremely 

light metsl, is widely distributed geo- 
Because of its niany uaphica!ly.’f :I1 

unique properties, such as high strength- 
to-n-eight ratio, resistaiice to corrosion. 
m d  extreme hardness coupled wit.h duc- 
tility. it  has come to be used extensively 
in industry, especiilly 9.s an alloy. Ee- 
rviliuin 2nd its ccmpounds are suited for 
a \vi& rwieiy cf uses, including among 
othcrs. thc rr,mufac,ture 01 ceramic 
parts, hoxszhold nppliances electric cir- 
cuitry, electrical niezsuring instruments. 
t hf-ima 1 coatinr:a. c, .;itc:.-;;ear and yeld- 
ing ailparatus. I t  nlzo is uscd in the nero- 
space and nuclear icdustries in the 
mmufncture of inertial guidance sys- 
tpms. rocket motor parts and fuels. air- 
crzft b;.ake systems, gyroscopes, heat 
sliizlds. and moderatoP reflectors.’. 

F>::josures to dusts and fumes contain- 
in:: beryllium may occur in both large 
scale processing plants and in small 
plmts which perform operations such 
as meltinz, casting, grinding, drilling and 
mechining.’ Hwiiever. exilosures ere not 
lixitcd t3 ii>d:istrizl o]:crations coii- 
cerncd n i t h  the production aiid manu- 
fscture of beryllium prcducts. 

Poor industrial housekeepinz, main- 
tenance. and clean u p  operations in  
pl:Ii>ts where beryliium products are 
manufactured or used nioy expose em- 
ployees handling beryllium as well as 
disperse it into other employee work 
areas. Also maintenance of processing 
equipment containing berrlliuni may be 
a source of cniployee exposure, especially 
if operations such as welding, burning, 
or cutting are involved. 

The first major use of beryllium in the 
‘Jnited States  as in the production of 
fiuorescent and neon lamp tubes. How- 
ever. after the discovery of an epidemic 

KOTE: Notes nnd references cont,&incd in  
part VII oi thc introdustory niatcrial. 

of 1:eryllium disease among workers in 
this i i icxtry,  m e  of beryllium phosphors 
for 1 1 1 ~ ~  products was comp)etely dis- 
coiitinued by the early 1950‘s. 

Domestic production of beryl, the prig- 
ci:)n! bersliium-containing ore of coni- 
mercial importance, was approximately. 
500 tons in 1950. Domestic production 
has remxinecl relntively constant as con- 
trarted with domesbi: consumption 
which, in 1969, reached 8,500 tons and is 
expected to reach 20,000 tons by the year 
X C O O .  A s:~~v?y CoildLictid by t h e  Unitcd 

He:ilih Service in :970 es- 
3O.COC pcrsoiis in the work 
lave potential exposure to 

or fumes conininin:: beryllium.‘ 
l$i f t$r?i  o j  RiguZntio7r. Although the 

occuyitionil disease ESSO- 
ciat,ed with beryllium use has been rec- 
ognized since the early 19403, evidence- 
regarding the cause and effect relation- 
shiys betivecn beryllium and disease de- 
veloped slonly. One reaspn for the lack 
of data on the subject mas the unavail- 
ability of sensitive analytical methods 
for menwring trace am-ounts of beryl- 
lium. However, as it  was known tha t  the 
incideiice of beryllium related disease 
rias increasing’, a meeting was held in  
Barannc Lake, New York in 1947 to re- 
view the entire beryl!ium problem.” 

The information gained from this 6th 
Earanzc Symposium, coupled with re- 
search aiid recommendntions of Eisen- 
bud and his co-rvvorker~,~ I ‘  published in 
19-18 2nd 19!9, provided the basis for the 
United States Atomic Energy Commis- 
si011 Conirol Requirements, established 
in 1949. Bsscd on his..oi?n investigatiolls, 
Eisecbud recommended a masinium per- 
mirsible pea4 exposure limit of 25 rg/m“ 
for control of acxte beryllium disease.’3 

Atteniptj b ?  Eisenbud t3  establish a 
l,:veI in; control of c h ~ o i ~ i c  exposure to 
be~yllium for the AEC proved more difli- 
czlt. Eisenbud ‘: commented in 1961 that  
‘There vas not then, nor is there today, 
any substantial body of environmental 
i?formntion that  could be correlated 
v:ith clinical reports of occugatioiial 
bery1Iiosi.s. and such data as do exist are  
~:uzzling.” Laclring empirical data  for 
establishnient of a limit for chronic ex- 
posure, Eisenbud and Machlc arrived at  
a figure of 2.0 pg/m’, based on informa- 
tic:] c:i animals and man gained from 
the Saracnc Symposium. and by analogy 
xi th  industrinl air 1imit.s for such toxic 
hcav-j metals as mercury, cadmium and 
t!ialli u m ”  
111 1949; O:I the recommendatioil of a n  

ad hoc committee, the AEC adopted 
Eisenbud’s limits for esposure to beryl- 
lium in the n-orkplace and added require- 
nients for air levels in  neighborhoods in  
the vicinity of plants handling beryllium 
compounds. In  summary, the AEC levels 
permitted a dzily average concentration 
of 2.0 pg/m’ with the provision that no 
person be exposed to beryllium in excess 
of 35 pgjn?. These exposure limits were 
adopted by all AEC installations 
handling beryllium, and were binding on 
all AEC contractors involved in the  
handling of beryllium. 

In 1959, the American Conference of 
Governmental Industrial Hygienists also 
’ P  . .  . . 
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adopted an eight-hour time-weighted 
average limit of 2.0 pg/rn'.'e y s  level 
has not been changed since then. 

In 1956, The Anerican Indust.ria1 Hy- 
giene Association published a Hygienic 
Guide in which it also recommended ihe 
AEC exposure levels.'' In 1969, however, 
the World Health Organization, in a 
joint statement with the International 
Labor Organization,'l recommended a 
permissiblc level for beryllium and its 
compounds a 5  1.0 to 2.0 pg/mxa 

The present Occupational Safety and 
Health Administration (OSHA) stand- 
a rd  for beryllium. found in 29 CPR 
1910.1000, Table 2-2, was adopted from 
the American National St,andards In- 
stitute's (ANSI) 237.29-1970 shndard ,  
"Acceptable Concentrations of Berylli- 
um and Berylliuin Compounds." The 
present OSHA standard prescribes a n  8- 
hour time-weighted average of 2.0 ug/mJ 
with a ceiling concentration of 5.0 up/ 
m3. In addition, the present standard 
allows a peak concentration above the 
acceptable ceiling concentration for zn  
8 hour shift of 25 ug/m3, for a maximum 
duration of 30 minutes. 
II. OCCUPATIONAL HEALTH IMPLICATIONS 

OF BERYLLIUM 
Toxic effects of beryllium and its com- 

pounds on humans occur in both acute 
and chronic forms. Tepper, Hardy and 
Chamberlin ' characterized acute beryl- 
lium diseases as "those beryllium- 
induced disease patterns of less than one 
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able evidence of disease, and in some 
cases a delay of 20 years or more.'," Fur- 
ther, chronic illness is characterized as 
being a systemic disease, prolonged in 
duration and commonly progressive in 
severity despite cessation of exposure.' 

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

The Beryllium Case Eegistry was in- 
stituted in 1952 a t  the Massachusetts 
General Hospital to provide a ccntral 
source of information for cases of ciiag- 
nosed acute and chronic beryllium dis- 
ease.c By 1974, 853 cas% of the disease 
were on record at the Registry." 

Annually reported Registry cases de- 
creased considerably following discon- 
tinuance of the use of beryllium phos- 
phors by the fluorescent lamp indus- 
try.'. I-' Prior to 1919, exposure levels had 
been extremely high in all 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 pg/m' dur- 
ing the  beryllium furnace coke removal 
operation. Also, Zielinski e reported levels 
of 11,330 to 43,300 pg/in'-in a beryllium . .  

45815 

Second, because beryllium has come 
to be used in  many diverse types of prod- 
ucts and processes, it is suggested that 
beryllium disease continues to  occur 
among the employee population as a 
result of .exposures exceeding the per- 
missible limits due to  inadequate enei- 
neering and work practice controls, en- 
gineering control failures. improper use 
of respirators and, in some cases, lack of 
awareness of the degree of hazard in- 
volved in employee exposure."* 2u 

Hasan and Kazemi ?J (1974) found that  
of the 36 pRtients exposed to beryllium 
after 1949, 29 or 81 percent have a. his- I 

tory of handling, grinding or machining 
beryllium metal and alloys in  the sir- 
craft inclust1-y. electronics and the man- 
ufacture of ncclear reactors. NIOSII, i n  
referring to some of these new cases, 
stated: "01 interest is that  recent cases 
are  occurriiig not only i n  smelting ~ i i d  
extraction operations, but also in alloy 
and ceramics operations where contarni- 
nant  control reportedly has been quite 
successful." 

C .  Carcinogenic Effects.---(l) Geiieral 
Considerations: In the case of beryllium, 
we are dealing with a substance that 
poses a range of 1iealt.h risks to the work- 
ing population. These include the threat 
of cancer, as well as acute and chronic 
toxicological effects. I n  considering the 
controversial issue of carcinogeiiici ty, 
OSHA is relying upon leading scientific 
priiiciples and opinions beljeved to rellect 
the research conclusions of-internatiofial 

year's natural duration." The same au- cancer experts. In such a n  inquiiy, we 
.. thors described chronic beryllium disease df ler 19491 . recognize that w e  are operating 011 the 

as a pattern of more than 1 year's du- esPosure levels were re- frontiers of lanowledge. We rely however, 
ration. In addition. it has been suggested gUCed.'o' I" " Brcslin and Harris Io  stated upon what we believe t.0 be the best avail- 
that  beryllium may be involved in the air con- able evidence and interpretations and are  
production of cancer. centrations in one Ohio extraction plant prepared to modify our views if nem evi- 

A. Acute effects. Acute effects on the Operated 'J' the llEC were recorded at dence or future SCientifIC advances show 
skin and eye area iliclude contact derma- 2.0 Pg/m" Or less clurillg most Of a Seven \Ye are in error. 
titis, berylliuni~ulcers and various ocular Sear period. Surveys by and (a) The Latency of Carcinogenic EJ- cRects, Abscesses alld ulceratiolls cccur Harris Io  and by MitChell and Hyatt 'l 
a5 a result of crystal implantation of reported concentrations of 0.1 pg/m3 or  In 'he latency period for 

chemical carcinogens may well be as long 
as 20, 30 or more yea.is. Analogous De- soluble or insoluble bely]1ium materials less for sites such, as beryllium fabrica- 

in cutaneous areas previously injured riods exist for test animals. This means 
as a result of cuts or abrasions. Ocular Despite these great reductions in t h a t  the disease may underg0.a long de- 
effects may OcCUr either as  a result of berylhum exposure levels, an average velopment before a tumor is actuaJ]v de- 
a "splash burn" which causes iiifiamnia- of l0-l2 new cases Of disease tected. At tha t  point, it has  reached a 
tion of the conjunctiva, or in association have consistently beell added to the stage where removal of the worker from 
with contact dermatitis? Beryllium R,egistrY each Year since 1962.'s It has tile workplace may be of n o  alyail and 
splashes may also result in corneal ' been suggested that new caseS continue where treatment may be extremely dim- 
burns: to emerge for  two reasons. First, because cult, if not futile. Pludelit policy would 

. Beryllium-induced acute respiratory Of the long latelW' period therefore seem to indicate t h a t  every 
effects range irom a mild inflammation lium and the Of reasonable measure should be taken to 
of the nasal mucous membranes and dise3se, new eliixinate human esposure to chemical 
)iliarynx? to tracheobronchial involve- contince to be work- com;>ounds as soon as their carcinogcnic 
ment and severe chemical pneumonitis. 

(b) TIic Variability in I?~rli t . iditul Srts- 
ceptibility i7; Relation to  tIte Concept of 
a Threshold. Cancer development may be covery irom acute pneunlonitis may be p x t  o n  the Registry Hasan and Iiaze- 

prolonged and severe cases may become gs: ;i;gzd o ~ i ~ ~ ~ ~ ~ , " ~ ~ ~ ~ ~ ~ d d i &  influenced by such factors a s  the differ- 
fatal.'.' new case histories. approxi- ing scsceptibility of various body orgaru. 
E. Clironic Beryllium Disease (Beryl- matel., 40 of these involved work- Further, in  animal studies it has been 

Ziosis). Tlie clinical nature of chronic ers &h exposures before 1949, it ap- found that individual variability in re- 
beryllium disease differs from the acute pears t.hat a t  least 36 were first exposed sponse to carcinogens is great, depending 
in that the former is often separated by to beryllium subsequent to 1949. The Di- upon such factors,as age, sex hormonal 
a period of years from the time of beryl- rector Of the Registry lias indicated status, diet, and genetic factors. Thus, i t  

that the incidence of confirmed beiyl- lium exposure. A number of case his- lium disease is collt~luing even though n?ny be concluded t.hat certain groups in 
tories have revealed a delay ranging from the Registry's file not include all the working population, such as those 
5-10 Years between the last beryllium cases of the disease rejultiiig from beryl- already biologically compromised, may be 
exposure and the appearance of detect- lium exposure. more susceptible. than other groups. 

plant. 

a 1958 report that 

and machine shops. 

exposed before the 1949 limits xature is identified. 
R ~ ~ ~ ~ ~ ~ : ~  is gerleraliy ral,id, rang;inF froln 
1 t o  3 weeks lor mild cases. EIowever, re- 

adopted. However. this docs I l O t  aCCOUiit 
'Or A recellt re- 'ne neiv 

1 0 1  I 4 8 5  
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(c) A “ThreshoZd” Limit.  Bc:ause of 
the rariabi1it.y of individual respome ta 
carcinogens and other factors, the con- 
cept of a “no effect” or “thrcsho!d level” 
mny have little real significnncc on :he 
basis 01 esistiiig knowledge. W1ji:e such 
a level, below v;hich esposure to a car- 
cinogen does not cause cancer, may con- 
ceivably exist for any one individual. 
other indivicluals in the \?oxking popiila- 
tion may have cancer induced by doses 
so low as to be effectively zero. This is 
not to say .that researchers riiil never 
find a threshold level for a carcinogenic 
substancc, but it does 1lics:i that  t!ic 
thre~!lold co??ccl)t for csrc1;:crgells is a t  
present more n matter of wyponsible 
regulatory policy than mntccr cf n yre- 
cisc. scicntiAc dekriniiiatim. 

( d J  f d C : l t i , ’ i C ( l t i C ~ ~  O j  Carcinoqcns. A 
carcinopeiiic agelit n n y  be icicntificc! 
either by er]?ain;cnts n.itli Inboratory 
animals e:iposed to a n  agent or by prop- 

’ erly conducted epidemiological studies. 
While epidemiological studies are  vaiu- 
able in general, the overwhelming logical 
and ethical conziderations of not using 

. humans as test subjech to determine the 
carcinogenic potential of a compound 
has led to reliance upon animal testing 
in the laboratory. Moreover, often severe 
reliability problems esist which further 
reduces the value of such epidemiological 
studies. 

(i) Acceptability o j  Animo1 Testing. 
The use of animal tcst data  to aid i n  t h e  
formulation of public policy has long 
been suliported by community and ofii- 
cia1 ageiicics such as KIOSH, the  Unitcd 
States Enrironmen tal Protection Agency. 
the National Cancer Institute. the World 
Health Organiznticn, and the National 
Academy of Sciences. 

Animal testing is pnrticularly appro- 
priat.e with respect to cancer becnuse the 
relatively short l i fe  span of tcst animals 
alloi~7s for testing for the entire 1-tency 
period for tumor development and be- 
cause of our relatively 15-ell-defined un- 
derstanding of the pithological devc!op- 
ment of tumors in mice. rats. an6 certain 
other mammalian species. nloreover, this 
reliance on animal testing is supported 
by the fact  that, at least a t  this time, all 
chemical substances or mixtures that  
have been proved carcinogenic by direct 
observatioii in  man have also been shown 
to be carcinogenic in test animzls, with 
the  possible exception of arsenic. T~LIS .  
laboratory animals proride a reliihlc and 
acc-,7led n i m i s  of cvalcaiing the poicn- 
tin1 carcinogciiicity of clicmical agents 
in ninn. 

(ii) A71itnd or 0r~;un-Specif icity.  I t  
has been suggcstcd that  so:m carciiio- 
gens are animal or organ specific. How- 
ever. in a recent survey by Dr. Tomatis 
of 58 chemicals known to produce liver 
tumors in micc, 40 also induced tumors 
in a variety of other organs in the same 
species. Further, Dr. Tomat.is found that  
chemically induced tumors in one scecies 
need not appear in the same organ in 
ot.lier species. Thus, a carcinogen which 
induces liver tuixors in mice might. for 
example, produce mammary cancers in 
rats and lung tumors in men. However, 

. 
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where the available human epidemiolog- 
ical data indicate induction of cancer 
in  a spccific organ, arid where t.he acimal 
data  clearly deDiOiIs!rr!teS the develop- 
nieiit of cancer in the same organ from 
the saine substmce, the estrepolatioii 
from the a1~irn.A tests to man is even 
inore compeiling and justifiable. . 

( e )  Co7zcZicsiost. These  theorctical coii- 
cepts hnve x benring on tine qucs%ions of 
liorv berylliuin exgosure should he treat- 
ed 2.s t o  man and whether there is or 
is not a ihreslinld level of carcinogenic 
eiiect. 

In prcrisiis ru:e:xcking proceeciing3. 

sr.nnd?.rris, 59 C F 3  1310.1003-1016 <39 
FE 3753) and tlie vinyl chioride stanci- 
ard, 29 C F R  1910.1017 (39 FR 35892)).  
See also the preamble to t he  proposed 
coke oven standard (40 FR 32268). 

CSIIA believe% thzt in setting prudent 
public policy as to how to deal with sub- 
stsinces that  give positive results for can- 
cer in test animals. recognition lliust be 
given to tlie fact that an animal carcino- 
gen, as a matter of science or resexch, 
may be different from n positive proven 
car?ii?oaen t o  man. Nevertheless, we do 
not know that they are different, and no 
data  are available that  xould so prove. 

Tncrefo?e; OSHA believes that, as to 
any substance, a. valid carcinogenic re- 
action in test animals must be considered 
siiEcient, without other .circumstances 
uniciue to thnt substance, t o  describe the 
test coinpound as a cnrcinogen t o  the 
test species and thus a potential carciiio- 
genic hazard to man. 

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

( 2 )  Eaideiice of Beryllium Carcino- 
gtxicity-(a) Aninutl Studies. I n  the 
coursc of OSHA’s investigations. i t  was 
found that  beryllium compounds have 
been reported to readily produce malig- 
nant  tumors in laboratory animals. For 
example, beryllium sulfate and beryl ore 
were found to  produce lung tumors i n  
rats following inhalation. Beryllium ox- 
ide and beryllium sulfate produce lung 
cancer in monkeys following intra- 
bronchial implantation or inhalation. 
Zinc beryllium silicate. bery1:ium metal, 
ailcl bcry:liuin piioylhntc produce l?oae 
tumors h rabbits iol!oviiig intravenous 
adniiniitra1io:i. Tile fol!ov;ing is a su~n- 
:liar:; of scvei’nl rckvn11t slL!alcs of 
bc.. 1 !.- 1” ,ic:n cc,rcil>og:cnessis in animals. 

(a) P u h o n a r y  Canccr i7t Experi- 
mental Animals by Inhala t ion .  Schepers 
ct nl. !1957) ‘’ reported the induction 
of niahgnant pulinoiiary neoplasms in 
rats esposed to a n  aerosol of beryllium 
sulfate a t  an average dose level of 35 
pg,’m: for periods of up to sis months, 
and thereafter observed without treat- 
ment for periods of up  to 18 months. 

Reeves c t  a l .  (1967, ”’ esposed 75 male 
a n d  75 fcmale rats continuously to the 
inhalation of beryllium sulfate aerosol at 
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n mean concentration of 24 pg/:n3 for 
periods of up to 56 viee!<s. Sample ani- 
mals w r e  killed a t  4-Lveel; intervals 
during the 56-~veelr exposure period, and 
also after t he  end of trentmect until the. 
8211d week of ape. From the 40th :reek 
onwards, Reeves reported that alveolar 
adcnocarciiiomas began to be found and 
tumors of this type were seen in all of 
43 rats killed after the 56th Tyeek of ex- 
poswe. No lung tumors were reported 
to have developed in 150 unexposed con- 
trol rats. 

Wagner et ul. (1969) I’ eslmed rats. 
monkeys and hamsters for E hours iicr 
day, 5 days  per wee!: to s1n ainiosiihero 
containing 15 mx:ni’. of bertrrndite of 
1:eryl w e  riust. Tila at:nos:?iie:ic conL‘e:i- 
t x t ions  in terms of beryllium iEc) \’;ex 
210 pg/nF and 620 pg./in’, respecticeiy. 

e:;pos?d to beryl ore 2t levels of G20 
pg Re/m had developed pulmonary 
tumors of various types. Lung changes, 
including granulomatous lesions, but no 
tumors, ivere seen in rats exposed to  
bertrandite dust. Monkeys and ham- 
sters did not exhibit pre-neoplastic or 
neoplastic lesions as a result of exposure 
to either ore. 

Schepers (19G4)z1 found a 3-mm diame- 
ter neoplasm i n  a female monkey of the 
ilfacucus nzulatta species that  died 82 
days after the last 0; i0 tinily esposurcs 
(6  hours per day) to a n  aerosol of beryl- 
lium phosphate (BeHPOd a t  a concen- 
tration of 10,556 pg per cubic meter. The 
monkey was one of 20 females of the sanie 
species exposed various1.y to beryllium 
sulfatc. beryllium fluoride or beryllium 
phosphate. Most of the monkeys died or 
n w e  killed early in the esperiment. 
Chemical pneumonitis was a comnion 
cause of death. The author could not rule 
out the possibility that  the tumor was 
spontaneous in origin. 

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

Prlmary pulmonary cancer appeared as early 
as E months after conipletion of the intra- 
tracheal Injection and after 0 months of 
lnlialatlon, 7 hours daily, 5 days a week. The 
incidence of the cancer was almost 100:; 1n a 
large number of ra ts  tha t  had survived 18 
months of dally exposure to  beryllium sul- 
fa te  aerosol. at a concentration averaging 
either 42 or 21 pgim of chamber air. Even 
at the  very low conccntr:rtlon of 2.8 ug/ni, I 

n-hlc!i incident-lly approaclies she maHimUi11 
ollon-ob:e Cc1iCCiif:.?K:D:l oi berylii-ln for 
humail subjects. a substantial number (13 
of 21) of rats dereiopcd pulmonar:: cnncer. 
Fuliiionary cancer had nercr been discorwcd 
in t!:ousmids 0: ra ts  of many dicerent stmlns 
that for purposes of control had lived in 
clean air. 

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 
sulfate aerosol of 35 pg/m‘. During the 
fiist 8 years of the study, three of the 

L 
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I n  19C6, Vorx-ald e t  al.‘4 gave each of - 
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monkeys exposed to  beryllium oxide and 
two of those exposed to beryllium sulfate 
developed pulmonary cancers. 

(b) Bane Cancer in Expcriniental Ani- 
mals by . Intravenous Administration. 
Gardner and Heslington (1946) were the 
first of many investigators to report the 
induction of osteosarcomas in rabbits fol- 
lowing intravenous injection of zinc 
beryllium silicate or beryllium oxide. 
All of the 7 rabbits that  survived 
treatment with zinc beryllium sili- 
cate for 7 months or more developed 
malignant . osteosarcomas, oftcn with 
multiple primary sites. The administra- 
tion of 65 othsr different minerals in the 
same way to  rabbit.s produced none of 
the above effects. The compounds that  
gave negat.ive results included zinc sili- 
cate, zinc oxide, and silicitic acid. 
In 1950, Hoagland e t  a1.” confirmed the 

Andiiigs of Gardner and Heslington by 
reporting 6 examples of the induction 
of osteosarcomas subsequent to intra- 
venous administration of zinc beryllium 
silicate to 10 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 the ear vein. 

Barnes e t  al. (1950)’‘ induced ost-eo- 
6arcoinas in rabbits through intravenous 
injection of non-radioactive zinc beryl- 
lium silicate or beryllium silicate. Earnes 
also reported induction of ostcosarcomns 
i n  two rabbits given iiitravenous injec- 
tions of beryllium metal particles. 
* Dutra and Largent (1050)”studied the 
effects of intravenously administered 
“highly purified beryllium oxide” and a 
‘‘highly purified calcined phosphor com- 
prised of bei3.-llium oside, zinc oxide, and 
silica mixed in molar ratio 1:l:l.” Four 
of the G rabbits treated with beryllium 
oxide, and 2 of the 3 treated with beryl- 

. lium phosphor developed osteosarcomas. 
In 1951, Dutra e t  a1.‘3 reported the oc- 

iircnce of a n  osteogenic sarcoma in one 
rabbit esposed 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 Janes et  al. (1954, 
1956) ,a,M Araki e t  al. (1954) ,’* Kelly e t  
al. (1961) ,= Ynmaguchi (1963) ,‘” and 
Komitowki (19G8).“ VmTvalci’ (1950)“ 
reporkd the induction of osteosarcomas 
in rabbits by the indravenous injection 
of Ixrylliuin phosphnte. 

(2) Human Sticciies of BcryZIium Cnr- 
cinogenicity. Epidemiological studies, 
several of which are  summarized below, 
have been carried out on the  possible 
relationship behvcen exposure to beryl- 
lium compounds and the occurrence of 
cancer in humans. 

Stokinger (1966)” stated that  “to date 
no human beryllium cancer has been 
identified, but the difficulties in at- 
tributing a lung, or other organ, cancer 
to beryllium are such that  the beryllium 
source could acl l  be overlooked; chemical 
carcinogens do not commonly remain at 
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the  site of the cancer, so the causative 
agent can be identified only through work 
histories.” 

Stoeckle e t  al. (1969)?9 report.ed the 
longterm follow-up of 60 selected cases 
of chronic beryllium disease first diag- 
nosed between 1944 and 1966. The na- 
ture of the exposure to beryllium varied. 
A t  the time of the report, 18 patients had 
died: 13 from corpulmonale, 1 from res- 
piratory insufliciency, I from a r d i a c  
arrest, 1 from virus pneumonia, 1 from 
renal insufficiency and 1 from an un- 
stated cxuse. I t  is interest,ing tha t  can- 
cer had not been observed in this series 
up to 1969. 

hfaiicuso 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 iiith 
the worker’s exposure to beryllium. 

Mnncuso (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 dl;e to lung 
cancer subsequently occurred, for an age- 
adjusted. lung cancer mortality ra te  of 
284.3 per 100,000 population. This rate, 
contrnsted with 77.7 for all chite males 
employed in the same beryllium produc- 
tion facility during 1937-1948, led hlan- 
cuso to concludc that. “prior chemical 
respiratory ilhess does influence the sub- 
sequent development of lung cancer 
among bcryllium workers.” 

Hardy et  0 2 .  in  1967‘ reported on the 
complications of beryllium disease among 
535 individunls entcred into the Beryl- 
lium Case Regist.ry 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 Canccr 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 et  
al. may be significant. Hardy also ob- 
served that these cases of bone cancer 
occurred among a subset of approxi- 
mately 200 individuals all of whom had 
received no steroid mcdication. The 
statement in this revicm, however, that  
‘ there  is no  regis1.r- evidence RS yet t5at  
bcryllium causes cancer”, is noteviorthy. 

Hasan nnd Knzcrni (1974)” revieived 
7F cases of chronic bcrryllium disease rc- 
ported to the I3c:’yIl:um Case Rezistry 
since 1966. They suggested that, “Enough 
time has lapsed since the epidemics of the 
194O’s, so that  malignancy as a cornpli- 
cation of exposure to beryllium should 
have become evident. Of the 76 cases 
reported, 7 patients died from malig- 
nancy. Cancer of the lung developed i n  
four, one of whom had a broncho-alvco- 
Inr cell carcinoma. All  4 patients were 
mcn over 65 years of age, with a pro- 
longed period of high cxposure prior to 
1949. A patient v i t h  n. neighborhood czce 
died from a cervical cancer. Two patit?i:ts 
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with recent exposure died froin leuke- 
niiz.” 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 
ACGIH for 1975” have included bemllium 
in the category of “Occupational Sub- 
stances Suspect of Oncogenic Poiential 
for Worlrers.” Eerylliuni v;as included in 
this list based on “limited epidemiologic 
evidence” and “demonstration of benign 
or malignant growths in one or more ani- 
nial species by appropriate methocis.“ 

3. Coticllulions. As we have pointed out 
above, beryllium exposure poses a si&- 
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 tha t  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 berrl- 
lium and regarding the protection af- 
forded by the proposed limits, a re  solic- 
it.ed in order to provide the Secretary 
of Labor with the best available evidence 
on which to base a determination for. the 

IV. PERTIXENT LEGAL AUTHORITY 
The primary purpose of the Act is to  

assure so far as possible safe and henlth- 
~ 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 data, 
indLptria1 processes and other factors 
relwant to the identification of hazzrds. 
Occupational safety and health stand- 
ards provide notice of the requisite con- 
duct or exposure level and provide n bnsis 
for cnsuring the existence of safe and 
healthful workplaces. 

. final rule. 

The Act provides that: 
The Secretary, In promiilgatl~ig standards 

dealing with toxic mflterinls or imrmful 
physlcnl agents uiider this subsectlon, shall 
set the standard which most adequately as- 
sures, to the extent feaslble, on the bnsis of 
the best avallnble evidence, that no em- 
ployee will sufler material lmpatrment of 
health or functlonal capaclty even I f  such 
employee has regular exposure to the hnzard 
de31 a l th  by such standard for the perlod 
of his worklng life. Development of standards 
under this subsection shall be based upon 
resenrch. demonstrations. experlments, and 

I O l l 4 8 1  FEDERAL REGISTER, VOL. 40, NO. 202-.-FRIDAY, OCTS2SR 17, 1475 



. .  I 

A. Scope and Application. The pro-f 
posed standard would apply to all x-ork- 
places in all industries, including con- 
struction and maritime as well as “gen- 
eral industry, where beryllium or nny of 
its compounds or alloys. is produced, re- 
leased, packaged, repackaged, s’dred. 
handled, used or transported, and over 
xvhich OSHA hzs jurisdiction. 
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t,ests, they niusc be made available a t  no 
cost to the employee [(Section 6(b)  
(7) ) 1. Standards may also prescribe rec- 
orcikeeping requirements. where neces- 
sary or appropriate for enforcement of 
the Act or for developing information 
regarding occupational accidents and 
iilncsses (Section 8(c) ). 

V. THE PROPOSAL 

a& other information as may 56 appro- ployees of hazards, suitable protective 
?riate. 13 addit,!on to the attainment of the equipment, coIltro1 procedures, ino11itor- 
hirhost degree of health and 6afet.y protrc- 
tlorA for tile emplopec, other conslfirru~i~~‘lls in% and measuriw of eniplosee e x m u r e ,  
shall be the latest aPaURble sclentiAc ants emi)loSea access to the results of moni- 
ir. the field, the fcnsibiiity of  the standsras, tor:nr:, and appropriate meciica.1 exami- 
and experience gained under this and otlier nat!olX: nloreover where a standard pre- 
healdl  nnd safety laws. [Sectlon Gjh) ( 5 )  1. scribes medical examinations or other 

Sections 2(b) (5) and (61, 20, 21, 22, 
and 24 of the Act reflect Congress’ rec- 
ognition that  conclusive medic.al or sci- 
entific evidence incliiding causative 
factors, epidemiological studies or dose- 
response data may not exist for niany 
toxic inaterials or harnlfu1 j3hysical 
agents. Ncvcrtheless, st,nndards cannot 
be postpoimi because definitive medical 
or scientific evidence is not currently 
nvnilf.h:e. Indeed. while Anal standards 
a r e  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, 91st Conp., 2d Session, p. 18 
(1970) . I  This Congressional judgment 
is supported by t,he courts which have 
reviewed standards promulgated under 
the Act. In sustaining the standard for 
occupational exposure to vinyl chloride 
(29 CF’R 1910.1017), the US. Court of 
Appeals for the Second Circuit stated 
tha t  “It remains the duty of the Secre- 
tary to act to protect the working man, 
and to act even in circumstances where 
existing methodology or research is de- 
ficient.” 1”Society of Pl‘astics Ihdustry, 
Inc. v. Occupational Safety and Health 
Administration,” 509 F. 2d 1301. 1308 
(2d Cir. 19751, cert denied _ _ _ _  U.S. _ _ _ _  
95 S.Ct. 1998, 44 L. Ed.2d 482 (1975).1 

A similar rationale was applied by 
the U.S. Cocrt of Appeals for the Dis- 
trict of Columbia in  reviewing the 
standard for occupational exposure to 
asbestos (29 CFR 1910.1001). The Court 
stated that 
some of the questions involved‘in the pro- 
mulgatioii of these standards are on the 
frontiers of sclentlfic knowledge, and con- 
sequently as to them insumcient data is 
presently available to make a fully informed 
factual determination. Dechion making 
must in that circumstance depend to II 
greater extent upon policy Judgments and 
less upon purely factual nnalysls. 

r“Industrla1 Union Department, A F G  
CIO v Hodsson,” 499 F. 2d 467, 474 (D.C. 
Cir. 1974).1 

I n  setting standards, the Secretary is 
espressly required to consider the fensi- 
bility of the proposed standards. Senate 
Comm. on Labor and Public Welfare. 
%Rep. No. 91-1282. 91st C0r.g.. 2d Scss. 
56 (1970). Nevertheless, consideratlons 
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 Aclmin- 
istration,” 509 F. 2d at 1309.1 

Where ap:iropriate, the standards are  
required to  include provisions for labels 
or other foiins of warning to apprise eni- 

’ 
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ylthout sound support. Here we are  deal- 
ing with a substance tha t  is carcinogenic 
in test aniinals a t  levels comparable to 
exposure levels suggestive of cancer i n  
mail. Based on the best available evi- 
dence, we do not know whether “safe” 
levels or “no effect” levels exist for a 
carcinogen and, i f  so, what they may be. 
Therefore, attcmptS to control levels are  
compromises between the best medical 
and scientific evidence on t!ie one hand 
and practical considerations of techno- 
logical and economic feasibility on the 
o tlicr. 

It js not possiblc a t  this time to state 
:xec:sely how :om beryllium exposures 
can be maintained i:i all cases through 
engineerin: ccwxols, but i t  is c l e x  t k t  
many enil11oyc:’s have successfuliy 
achieved control to levels w l l  below the . . - 
present standard for many years. Based 
on data from AEC in the period 1950- 
1961, when concerted efforts were made 
to reduce concentrations, NIOSH found 
that  the established level of 2 pg/mJ 
could be met, and that ,  though uniform 
control was not  attained throughout a 
plant, the survey data  showed that  at  
one time or another nearly every job 
category was within permissible limits.‘ 
In one Ohio extraction plant exposure. 
levels mere recorded at or below 2 pg/mJ 
over a seven year period? Williams, in 
1961,” presented results of surveys of 
beryllium exposures in 15 plants of vari- 
ous types which indicate that  exuosures 

~ 
. 
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were effectively controlled to wefI below 
the current standard in  the preponder- 
ance of cases. 

I n  view of the information presently 
available to  OSHA, including the above. 
it nppears reasoneble to consider a re- 
duction in the permissible exposure limit 
to 1 pg/m”. We hope that comments 
submitt,ed concerning this proposal will 
assist OSHA in  its final determination of 
this issue. . 

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

C. A C i i O t t  LeveZ. The proposed standard 
does not prescribe a n  action level, below 
the TWA, at which certain measures 
such as  monitoring and nieciical surveil- 
lance must generally be initiated and 
below which no monitoring or medical 
surveillance need be conducted. The con- 
cept of an-action level providcs, statis- 
tically, a means by Which the employer 
may assure himself t h a t  his employees 
will not be exposed to a substance .over 
the permissible exposure level. Where. 
however, a permissible exposure level is 
not a “safe” level but rather a level pred- 
icated upon feasibility, every just.iflcation 
appears to exist to require certain pro- 
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tective measures such as nionitoring if 
there is any esposurc to  tlie substance. 
This would be true in the case cf a car- 
cinogen, where a “tlir?shold” or “no ef- 
fect” lcvel may not or cioes not esist. 
Accordingly, the proposzl requires that  
monitoring be instituted a t  any level of 
exposure. 

D. Afeasure~nent of Exposure. The 
employer would be required to monitor 
the exposure of all employees exposed to 
airborne concentrations or to bulk forms 
beryllium. In conc!ucting tlie monitoring 
of employee exposlire the employer 
shon!d be certain that  such monitoring 
reflects cmplcyee exposure conditions 
over t h e  entire work dnu. 

In est.ablishmt.nts hnving more tlian 
one work oper:ttion invclvin~ the use of 
beryllium, monitorinr: must be per- 
forincd for each opernt.ioii axxi ench t y ~ e  
of employee exposiirc. 

Wliere measurement indicntes levels 
of exposure to be above the permissible 
exposure limit, employcrs are  required 
to monitor monthly. Ot.herv;ise, monitor- 
ing shall be done quarterly. 

Whcn any employee may be esposed 
by skin contact to  bulk forms of beryl- 
lium, the employer must provide a€- 
feckd employees with protective cloth- 
ing impermeable to  the beryllium- 
containing material being handled. 

E. Methods of Bleasurcment. The pro- 
posal woulcl require that cxposure meas- 
vrenients reflect the act.up.1 esrosure 
conditions for each employee. KO spec- 
ification is made-for the loc?.tioii of the 
samples tnken. Thus, the employer may 
choose to DerIorm cithcr persoiial. 
breathing zone. or gcnernl air samples, 
provided tha t  the method chosen gives 
a n  nccurate indication of the employee’s 
exposures. Further, any appropriate 
combinaticn of !ong-term or short-term 
samples mould be acc?ptnb:e. Eoivever, 
the proposal requires that  all ezposare 
Ine.%surements De cnkulated on an  eight- 
hour time-weighted averag? basis, with 
the exception of the ceilinT concentra- 
tion mcasuremcnts. The sampling meth- 
od must collect both respirable and non- 
respirable particles for analysis. Earn- 
plers which sqxirate tlie collected ma- 
terial into size fractions are useful in 
indicating the relative particle size of 
the beryllium, but are of 1-10 value in  
msessing compliance wit,h permissihle 
limits, as these limits are based 011 tlie 
total cirborne concentration.‘ 

The ~:‘c11ocnl rcqcircs that  thc ac- 
curacy of thc samplinz msthod have 
a confidence level of 3‘. . The i;c:‘!n 
“ R C C I I ~ R C ~ ”  refers to the diircmice be- 
tween the mmsured vniue a n ~ ?  the true 
concentration. It alloii~s for both the 

* random variation of the method (its 
precision) and t.he difference between 
the average result from the  method anti 
the true value (bias of the method), For 
beryllium, the required accuracy for 
concent.ration a t  or above 1.0 /@m3 is 
plus or minus 25% a t  a 95% conEdence 
level. This means that  out of a Ion3 
series of measuremenh, 95f,: must be 
within 2572 of the true value. 

, 
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F. Methods of Compliance. The pro- 
posed standard wonld require the em- 
ployer to immediately institute enghiecr- 
irig controls to reduce employee es- 
posures to or below the permissible limits 
except in situations where such controls 
are  infeasible. Further, in  situations 
rvherc the engineering coiitrols that  can 
be instituted iinmediately will not reduce 
csposures to the time-weighted average 
limit., they must nonetheless be used to 
reduce esposurcs t o  the lowest prncti- 
czble level, 2nd be su!ipIemented by the 
IW of ivork prx t ice  controls. Wherc 
both cn:;incering co:itrol; a i ~ d  ~ o r k  
practice controls are insufficient to re- 
duce exposure to The pcnnissiblc limits, 
tiley must nonctheless be used to  reduce 
e:moswes to ~ h e  lavest practicable level. 
1wwr.e both engineerin:: controls acid 
work pmctice contrcls are insufkicnt to 
reduce exposure to the permissible linilts. 
the  use of p,ersonal protective devices, 
such as respirators, mould be required. 
I n  addition, a program must be estab- 
lished and implemented to reduce ex- 
pasurzs to within the peiniissible es- 
posurc limits or to the greatest extent 
ieasihie. solely by menns of engineering 
controls. Written plans for this program 
must be developed and be furnished upon 
request for examination and copying to 
representatives of t.he Secretary a:?d the 
Director. These plans. must be reviewed 
aiid updated periodically to reflect the 
ciirrmt stctus of exposure control. 

Engineering controls are the preferred 
mer.ns nf cornplinnce because they reduce 
e:ii)mu:‘e hazards in the ~ o r k  plnce en- 
vircnnirnt by removing the airborne con- 

?ts. Enginoering controls inny in- 
ciucie the instdlation of local exhaust 
ventilation or the ~riodilication of a proc- 
e:;s s o  as to rcduce eniission of the COX- 
t.zminniit into tlie work place. When 
inech:inical vxitilation is used for enei- 
ncering control, checks of air system cf- 
firicncy, such as capture velocity. duct 
velocity or static pressure must be made 
a t  least every 3 months. These checks are 
necessnry to  assure that the primary 
control system (mechanical ventilntion) 
is functioning effectively r.t all times. 

When engineering controls prove t.o be 
infeasible or inadequate. work practice 
controls become the preferred means of 
complia~!ce. Work practice controls in- 
clude such items as tlie use of vacuum 
ckaners or writer-spay ckanina nieth- 
oc!-i. i?ste?d of ccmpi~essed cir, Iloivever, 
.. . . ,.‘s i‘.. 
\ ! c t L  ,.‘ L . ~ -  co:itrols aro, eircctivc on:y 
~ \ h - n  st.rfivq sripervisory control is r a i n -  
t?i?l?rl, 

Respirnrors n:’c the lecst satisfzctory 
ntcmi: of coiltrsl hzcnuso cf ccrt9in ciif- 
ficultizs inherent in thcir use. Respira- 
tors are capable of providing pood pro- 
tection w1y if they are properly selected 
for the concentrations of sirborne coil- 
tarninaiits present, properly fitted to the 
employee, worn hy the employee, and 
iepiacsd when they have ceased to pro- 
vide protect.ion. While it is t.heoretically 
possiblc for all of these conditions to  be 
met, it is morc often the case that they 
a ic  net, and as con.~eqi!ence, t h e  pro- 

tect.ion of empioyees by respirators is 
m t  a l w y s  effectire. 

G. RcniLtntrd Area. The proposal re- 
quires that  resulatod areas be csrnb- 
lished, tha t  access be limited to author- 
ized persons. and tlint R roster of Ixr- 
sons authorized t,o enter be made Tveekly 
and maintained for a t  least 40 years or 
for the duraticn of the emp!oyment PIUS 
20 yezrs, n-hichcver is lcnger. One pur- 
pose of establishing regulated areas is to 
limit the ex!)osure to as few emilloyees 
as pcssible. The burden on the employer 
is considered to be minimal since the pro- 
visions rcquirct ihe emp!oyer merely to 
identify and control such areas. 

H. Iloxseke?pin.q unrl Waste Dispos- 
a l .  Removal and prevent,ion of aceiiinii- 
lations of ber:;llium d u s i  clcgosits o a  :dl 
silrinrc-s in  t!hz \vorkpI:i.ce are impor:ant 
aspects in the control of air contanii- 
nnnts. To e x u r e  that  beryllium dusts 
and particles a re  not .reintroduced into 
the morliplacc air, the proposal prohj bi ts 
dry sveeping or the use of compressed air 
for clcaning 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 clenn- 
in.? of dust co:lection systems, Le. ducts, 
filters. etc.. t o  reciuce dust accumulations 
which inay create a fire hazard. 

For disposal of beryllium vastes, 
scraps, equipment or debris, the proposal 
o-ou!d require that  such materials be col- 
lecte8 nnd disposed of in sealed bags or 
other closed containers which nil1 pre- 
vent dispersion of the beryllium out.;ide 
of t!:e bng or container. 

I. Medical S%rvciZ!ance. As c1iccuss.d 
in Section I1 of this Notice, the toxic 
effects of overexposure to berylliuni take 
I n m y  corms including perhaps cniiccr. 
Further, since the  symptoms of chronic 
beryllium disease are often similar to 
those of other respiratory diseases, the 
real cause of the symptoms has’often 
been incorrect.ly cliapnosed as tuberculo- 
sis, sarcoidosis, etc. To diagnose a case 
of cancer or chronic beryllium disease re- 
quires supportive evidence of x-ray find- 
ings, immunclogical tests, pulinonary 
function tests, and the establishment of 
beryllium esposure by finding beryllium 
in urine or tissue or by strong epidemio- 
logical evidence of exposure. To differen- 
tiate ber:l!ivm ciiseasc from olher rcspi- 
ratory nilicriits. the ~hvsicinn mnst eyal- 
uate the entire clinical picture.” 

r c r  kr?liiu.m wor!:crs, evir!er;rt? 01 
berylliwn i n  the urine or tissues ~r.oiild 
not outomnticaliy indicate that  they are 
suffering from beryllium disease, unless 
otlior evidence such as x-rays or CUI- 
monnry function tests indicate that  such 
fiadings are probably a n  indication of 
the disease. For this reason, employees 
mho work x i th  beryllium should undcrgo 
medical screening so that  indications of 
overexposure are detected as  ewly as 
possible. OSHA has proposed medical 
siirvcillnnce requirements for employers 
liaving employees exposed to alrborne 
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creased risk to his health. or tha t  would 
be amravatcd by esposure ta beryllium. 
The physicinn's opinion milst state any 
recomnicndecl limitations upon the ern- 
Ployee's exposure or upon t,he employ- 
ee's use of protective equipment and res- 
pirators. Also, the opinion must state 
that the employee has been informed of 
any medicsl conditions mhich reGuire 
further e:iamination or treatment, al- 
though the n-ritten opinion must not coii- 
tain specific findings or diagnoses un- 
related to the employee's exposure to  

11. The emi)1oy.'"r m i i s t  provide a 
t he oh:-: iciail's n.ritlcn opinioii 

to encli e~rlpioyee. 

of an eniplogec to t:cryllium would ma- 
terially impair the emiAoyce's health, it 
is the responsibility of the employer to 
remove the employee from exposure. 

The employer must inform each em- 
ployee who refuses required medical es- 
aminations of the possible health conse- 
quences of such refusal and the em- 
ployee must sign a statement indicat.ing 
an understanding of the risk involved 
in the refusal to be examined. The intent 
of this requirement is to encourage em- 
ployees to take medical esaniinations. It 
is felt that  a clear understanding of the 
necessity of medical examillations to 
minimize potential health consequences 
will encoura.qe employces to accept the 
medical surveillance program. 
J. Enz112oyce Iniorxulioia and Train- 

ing. Information a:id training m e  es- 
sential for t.he protection of em:iloyees 
because a n  employee c m  do much to pro- 
tect liimself if  he is informed of the 
nziturc of the hazards in his i..-ork place. 
To be effective, an cmgloyee education 
system must apprisc the employee of the 
specific haz?rc'.s 3ir:o:intcd ni th  his i ~ c r k  
envizoiinici~t. For this reason, the em- 
ployer woiild be required t o  inform each 
emp1oj;ee assigned t.0 regulate? arcss of 
the nature of beryllium-related health 
problems, the necessity for exposure con- 
trol and the medical and industrial hy- 
giene monitoring programs. Further the 
empioyee n iwt  be instructed to report 
promptly the development of symptoms 
or conditions which could be attributed 
to overexposure to beryllium. 

K. Record7:cej)iilg. Tile p ro~oscd  
staiidwd ~ o u l d  rcquire the emp:oyel- to 
keq> ivritten recorcis of tile iclloning: 
nicxilreinenis of employee exposure; 
test.5 of n?echai~icnl ventilntio!i system 
eif',ciency (tyvherc such systems are used 
for eiigiiieerkg control, : annual train- 
ing a:ici iniorination sessions; authorized 
per?oi?nel rosters; nicdical examinat,ions 
and pre-placement histories. 

Since symptoms of chronic beryllium 
disease often do not appear for many 
years after the last esposure to  beryl- 
lium. rccords of exposure measurements 
and medical examinations should be re- 
tained for a period of.years. even after 
the employee ceases to work in the beryl- 
limn inclustiy. For this reason, the 
recorcikeepiiig! provisions of tile proposal 
require thc employer to retain these 
records for at least 40 years, or for the 

concentrations of beryllium above the 
TWA or ceiling limit. The purpose of the 
requiremcnts is to ensure. to thc estent 
possible, that  early ssmpt.oms of cancer 
or berglliuni disease are properly di- 
agnosed mid appropriate measures taken. 

Tlie Proposed standard requira t h a t  a 
comprehensive niedical and work history 
be taken at, the time of icitial azsignnient 
0;' i i j i csn  institation of medical surveil- 
lance for any employee assigned to a reg- 
ulated area. A medical examination in- 
cliiciin:: a t  least a 14 X 17 posterior-an- 
terio!, ci1e.x x-r?.y: pulinonary fuxction 
tes ty .  inc luc in~ fcrcec! vi!?l rnpnci iy  : n 
base!::!e m i g h t  dcterniino tion 2nd a skin 
examination, must also bc made areil- 
able to e::lploj-ecs. 

I11 a June  5, 1974, letter to OSZA. Dr. 
Homa:;oun Ka?.emi,L" Chief, Pulmonary 
Unit. Massachusetts General Hospital, 
reconinmended that  test.s of arterial blood 
pas or carbon monoxide diffusing capac- 
ity of the lung be made a t  least every 
three to five years for individuals vork- 
i?ig with beryllium. Dr. Kazenii stated 
tlint early interstitial lung disease may 
not  api3ear as  Rn abnormality -on t,lie 
chest. x-ray or by measurements of forced 
vital capacity until the disease is i11 an 
advanced stagc. Other experts agree tha t  
nieasurenienB of arterial blood gas or 
carbon monoside diffusing capacity are 
more ae!isitive deteciors of lung disease, 
but feel t!iat it is technically infezsible 
for employers to have this test adminis- 
tered on a large scale. For this reason. 
OSHA has 1105 included this test as part 
of the proposed medical surveillancc re- 
quirements. €ionever. the test is sug- 
gested i:i the Ap;>cnriis C nietiical guide- 
lines niien teyts of forced vital capacity 
are alincrmal or tlie phvsician feels such 
a11 exzniination would be necessary. 

Alt:?ougli t he  i?rc71?3ral specifies the 
types of medical tests and examinations 
t.o be given affccted empldyees. the em- 
plo:;er may alloiv t.he esamini:ig physi- 
cian to use othcr types of medical esnin- 
inations. provided they can giye a t  least 
equal assurance of detecting the medical 
conditions pertinent t:, protecting em- 
ployees from the health hazards asso- 
ciated vith beryllium exposure. T h e  
employer may accept 'such alternative 
niedical examinations if the employer 
obtaiils a stntemcnt frcim the physicinn 
setting forth the aitcrnative mcdicnl cs- 
aminar.ions and the rationale fur t!irir 
substituricn. 

The cmiiloyer must provide thc cxain- 
iliilig p!iysiciaii n-ith a copy of tlie stand- 
ard  for bc:'gllium, including npnendices; 
3 tiescription of the employee's duties: a 
description of any personal protective 
equipment used by the employee: t,lie re- 
sults of the employee's exposure meas- 
urement; and a n  estin1at.e of the levels 
to v;hich the employee will be expozed. 
The cmployer must also provide any 
avnilable employee medical history in- 
foyma cion requested by the physician. 

Following! the medical examination. 
the employer must obtain a mritten opin- 
ion from the examining physician stating 
whether the employee lins any medical 
condition that  would place him a t  in- 
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duration of employnieiit plus 20 years, 
v;hichever is longer. 

OSHA is awnre thnt certain provisions 
of this proposal, such a s  medical surceil- 
lance and the extended retention period 
f or exposure measurement and medical 
nionitoring records may pose special 
problems to some employers, especially 
tliosc who have smell numbers of em- 
ployees, operate with non-ilsed places of 
employment, or use workforces which are 
highly transient in  nature. 

This awareness has been expressed by 
tiie Depart.ment of L-bor in  a statement 
wbniitred to the Fionse Sub-Ccmmittee 
011 Lnvironmental Pro!>leil?s Affecting 
Small Business on 2G June X 7 5 ,  as fol- 
lc -. .. 

It has become Iiicrens1ngl.y evident thaf 
the combined body of Federal regulations lm- 
poses a substantial. and, t o  some extent, un- 
necessary burden upou emplsyers, partlc- 
ularl!: those who run  small businesses. while 
most of these requirements serve a necessary 
and useful purpose, a definite poteiltlal exlsts 
for duplication. conflicting standnrds, and  
1nnpproprlnt.z recordkeeplug requirements. 
i n  a n  efrort to eliminate probiems where any 
esist in  the Department of Labor, I hase 
requested my ngency lieads to assess tlie 
small business impnct of the  laws they ad- 
ininister and determlne what  can be dono 
t3 ease the  burden on the smnll employer, 
whliu still assuring compHance wltp the ~ 

law. 

,L S. 

Although it is clcar tha t  OSHA's first .. 
and primary responsibility is to assure 
employees sefe and healthful places of 
employment, thc Act  and its legislative 
history recozcize t h a t  economic and 
technological feasibility are  legitimate 
fact.ors t o  be considered in  the sctting of 
occupations1 saf.etp and health stand- 
ards. 

In  addition. the Act explicitly takes 
ccxniznnco of its impsct u:ion affectxi 
smell business, specirkally with respect 
to any recordkee~ing requirements which 
are imposed. 

Pursuant to section 8(d: of the Act,- 
OSHA is exploring inethods of reducing, 
to the inasimum estent possible, the ad- 
ministrative and eeononiic burdens of the ' 
proposal's various recordkeeping require- 
nients. 

While the proposal does not address 
itself t o  specific alt.ernatives, OSHA in- 
vltcs coinments concerning options which 
mould both provicie full protection to af-  
fected employees and at  the same tinie 
minimize the ndniinist.rative and cco- 
nomic burden on aifected employers- 
especially t.iiose with srnnll numbers of 
e.mployecs. non-fixzd workplaccs. or 
highly transient workforces. 

-4 record of the tests of mechanical 
vent,ilatioii systeiii cRiciency is rmuired 
to be niaintained so tha t  the employer 
can ensure that tests of the system are  
being made at the required time inter- 
vals. Further, the record is useful tu the 
employer since the eva1uat.ion of the 
data obtained in  any individual tcst is . ' 

needed to compare t,lie,inost recent test 
with previous tests to detect any trends 
that may be occurring. 

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

*? 
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players provide employees or their repre- 
sentatives 17vit.h t!ie cpporlunity to ob- 
serve monitoring of einployee exposures 
to toxic materials or hari-nful physical 
agents. In accordance with this section, 
the proposed stzndard contains prori- 
pions for such observation. To ensure that  
the right to obxive is iiiezniiigiul, ob- 
sei-vers would be entitled to receive a n  
explanation of the mea~wrenient proce- 
dure, to observe alJ steps related to t h e  
measurement procedure, and to record 
t h e  results cbtained. 

The obsarvcr, x;hethcr a n  employee or 
desiC:nnted rr.pres::il:ntiw. n;ust be Pro- 
vided with and is r-quired to use any 
personol prokct,ive devices i’rriuired to be 
worn by einplo:!ecs ryorking in  tile area 
that  is beisl: monitoxtl, and miist coni- 
ply v;it!i all ot!ier apyli:a.b!c sniety pro- 
cedures. 

hl. A p i ~ f ~ z d i x e s .  Three cppendixes have 
been included in this pro:iosal: Appendix 
A, “Substance Safety Data Sheet;” Ap-  
pendix E. “Siibst~ance Technical Guide- 
lines:” and Appcndix C, “Medical Sur- 
veillance Guidelines.“ I t  shoii!d be noted 
that thc appendixes hnve been inclctied 
for informational purposes only. None of 
the stateineiits contained therein should 
be construed as imposing a. niandalory 
requirement mhicli is r,ot otherwise im- 
posed or as neFating any requirenient 
which is imposed by the standard. 

The information contained in Appen- 
dises A and B is intended to aid the 
employer in  coinplyiug !vitli rzquirenients 
of t h c  stsi?:lnrd. This iiiforni?.tion is nlso 
to  he provided to employees as par t  of the 
annual training and eclucotion pro- 
gram. 

Appendix C gives the employer a mefins 
of prcviding the examining physician 
with an explanation of the potmtia! 
liea!th eRects of b?~:jl:ium espxur?  nnd 
provides iniormntion r.ec?.ed by the phy-  
sician to n p k e  n n  accurate rc-sulks. Ap- 
of the mec’ilcnl cvamination resi~lts. Ap- 
peiidis C also lists otlicr types of esani- 
incttioqs, not; required by the  sbndnrcl. 
mhicli niay help the phvsician in ninking 
an  accura.te determination oi ahether  a n  
employee should be exposed or shou!d 
continue to be esposed to beryllium. 
VI. ENVIROh’MENTAL IXPACT ASSESSMIXT 

The NntionaI Environmental Policy 

4347), requires, among other things, that  
Act 01 1969 (NEP-4) (42 U.S.C. 4321- 

on the qi:?lily cf t:i- 1?7:121:;;1 c 

tcrmitics that  an environmental impact 
statement- should be prepared, t he  deter- 
min:.tion t O  do so ni:ist be p~~blich.;d in 
the F’etlernl Rcgkter.  ~lccordingly, it is 
hereby noticed that OSSA intends to 
prepare ail envirdniiiental impact state- 
mei:t on the pro~-)os~d scandard for  oc- 
cupntional exposure to beryl!imn in a ~ -  
cordzncc v i th  the requirements of 29 
c m  P;L:’t. 1999. . 

Once the dr?.ft enviroiimental impact 
statenient lins been prc:mreci, a copy cf 
if will be made available by OSHA to 
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any mcinber of the public who requests 
nn ougortunity t o  comment on it. Any 
]>erson or azency siibmitt.inf: comments 
on it to OSFIA must a t  thc same t.irne 
fcrward five copies of the comments to 
the Council on Environmental Quality 
iCCQ), 733 Jackson Place NW., Wash- 
ington, D.C. A 45-day period mill bc a!- 
loned for the submission of cwnments 
after the publjcation of the notice of 
availability of the draft enl-ironmental 
impact statement. The draft skatement 
will he available, \There practicchle, a t  
least 15 days prior t g  a public hearing 
on t,he p r c ~ o s c d  s t n n r b r d .  The cnviron- 
meiit::l impict of the prGpOSa1 would be 
cin appropriate issue nt, such hearing. 

I t  appcars at, prercnt thnt the prececl- 
ing prrainble to tiic l>rOi>OsCt i  stantlard 
for o~cupational esposiire to bery1lir:ni 
adcquntely a s s e m s  the impact of t h e  
proposal on the worknlnce environment. 
It further appears that  the propcsed 
standard for  occupational exposure to 
beryl!iuln will have no significant effects 
on the aua1it.y of the human environ- 
ment external to the workplace. The pro- 
posal does not increase the amount of 
beryllium permitted to be released into 
the ambient air, nor does the proposal 
call fo r  changes of industry practice in 
disi2osal of beryllium wastes. For these 
reasons, OSHA does not anticipate any 
iccrcaseci impact 011 the  conmiul~iiy con- 
tizuous to establishments in  which beryl- 
lium is used or produced. 

Int?rested persons may subznit com- 
nien!s that n-ny be hc!piul in prepnri17~ 
the  draf t environmental im!)act stF.te- 

son having r c w h i t .  inforiilatic11 or data 
not rexlily avaihblc in  the open litera- 
ture is invited to submit i t  to Davicl F,. 
Bell, OZce of Stnndards Cevelopnicllt, 
Occvi~ntionxl Snfct:. nnci Health Adtnin- 
istr?.tion, U S .  Eoi)artn;cnt of L?.bor, 200 
Constitution A v e n ~ e  NIV., Room N3G69, 
~ ~ a s h i l l ~ t o n ,  D.C. 23210, by November 17, 
1975. C0mment:i submitted in  regard to 
t h C  Proposed standard need 110: be re- 
submitted. All inaterial received on en- 
YirCnmCnt21 impact will be available for 
~ u b l i c  iiisuectioii and copyillg a t  the 
above address. 

I ~ l C c t -  oil the ~roUOseci standard. A per- 
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mnyoun Kazenil, Chief. Pulmonary Unit. 
hIx~saciiuscLis General Hospltal, dated Juno 
5, 1974. 

2.3: White, D. W. Jr. dnd J. E.  Burlce. Tlte 
Netnl Bcryiliunr. The American Soctety for 
3letzl.i. Clevelnad, Ohio, 1E.55. 

€1. L. Rcryilllum Disense: A Can- 
nossic Problem. Ani. J .  ,lrcd. Scf., 

po l .  242, pp. 150-105, 1961. 
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45. X.Onel31id, 31. R. ,  Qricr. R. S. rmd H w d ,  
AI. J3. (1950; Lleryilium ancl growh.  1. Ecryl- 
:iuni-iiiduced osteogenic w.rcoino. C a t x c r  
l i d s . ,  10, GZ.?. 
46. J-nes. J. hi., IIlggins, G. hi. and Herrick. 

J. F'. (1956) The influence of splenectomy on  
the  i~iduct ion of osteogrnlc sarcoma in rab- 
bits. J .  B o ~ i e  J t .  Surg., 38A. 809. 

47. Korcltowskl. D. (1963) Esperlmental 
beryllium conducted bone tumors a3 n model 
of osteogenic sarcoma. Clrir. h'arrad P I U C J L ~ I ,  
33, 231. 

46. Wngncr. W. D., Groth. D. H., Holtz, 
J. L., AInddcn, G. E. n n d  StockLuger, H. E. 

iani oms. bcrtr:,.r.c:itc znd bcr!-l, 

S. ( l ? C l , )  Study of lxryl- 

I g p 7 l : c i  Zasshi,  36, 1 2 i .  
50. Reeves, A. L., Deltch, D. and Vorwald, 

A. J. (19G7) Beryllium cnrclnogenesls. 1. In- 
halntion exposure of ra ts  to berylllum sul- 
fate aerosol. Cancer Res., 27, 439. 
51. Schepers. G. W. H. (1964) Biological 

action of beryllium: Reaction of tlie monkey 
to lnhsled aerosols. Industr. Afed. Surg. ,  33. 1. 
52. Schepers, Q. W. H.. Durkan, T. AI., Del- 

ahant, A. B. and Creedon, F. T .  (1957) The 
blological action of inhnled beryllium snl- 
fate. Arch.  Indus tr .  H l t h ,  15, 32. 
53. Vorwnld. A. J.. ed. (1950) Aniffla2 

ntetlzods in S W l i  Saranac S y m p o s i u m  
(1947). Pneimoconiosis: Beryllium, Bauslta 
f w n e s ,  Coinpensatiotr, Kew York, Hoeber, 
p. 393. 
53. Vorwald, A. J., Reeves, A. L. and Urban. 

E. C. J. (1966) Ezperinrentnl beryll ium- toz- 
icology. In:  Stokingcr. H. E., ed., Beryllfu7n: 
i ts  industrial hygicne aspects,  New York, 
Amdemlc Press. 
55. Willinnis, C. R. The ERectlveness of 

Current Practices In the  Control of Exposure 
to Berplllum. Workshop on Beryllium. T h e  
Ketterlng Lsboratory. Univ. of Cincinnatl. 
Cincinntitl, Ohio, pp. 34-38, 19G1. 

VIII. PUBLIC PARTICIPATION 
Inte-xsted persons are i:ivilcd io com- 

ment on the proposed standard on or 
before December 16, 1975. Written data, 
v i e w  a:id arguments must be submitted 
i n  quadruplicatc? to the Docket OfEcer, 
OSHA Technical Data Center, Docket 
No. H005, Room N3620, 200 Constitution 
Avenue, N.W., U.S. Department of Labor, 
Washington, D.C. 20210. Written sub- 
missions must clearly idmtifg the pro- 
visions of the proposed s tmdard  ad- 
dressed and the position taken with 
respect to each such provision. The data, 
v iew and argument.s niil be availzble 
for public inspection and copying at the 
abovc address and will be made a par t  
of the record. 

In addition to the comments and ob- 
1rctio:is invited aborc. OSI.I.4 liercby 
solicits comments from interested pcr- 
sons regnrding the potential inflationary 
impact of the proposed standard. Com- 
ments may be directed toward any or all 
of the following subjects: 

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

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

(3)  Effect on competition; 
(4)  Effect on supplies of important 

materials, products, or services; 
(5) EBcct on employment; and 

34. Letter to Robert A. hlnnware, OSHA, 
U S .  Depnrtnicllt of Labor. regnrdh~g Bc-yi- 
llmn C%ce Re~ls t rg ,  iron1 Dr. Homnyoun Ka- 
7c id ,  Chief, Pulinounry Unit ,  hfnssachusetts 
Gcncrnl Hospital, Boston, hlnssachusctts, 
dared January 8, 1976. 
25. €I;z3an: F. M., and Kazeml, H. Chronic 

Beryllium Dlsease: A Continuing Epidemio- 
logic Hnznrd. C l w s t .  65:3, hfnrch 1974, p. 269. 

26. Hamilton, A. and Hardy. H. L. I~trii tstrial  
Tozicology. 3rd ed. Publishing Sciences 
Group, inc., hfass. (1914). . 
21. Air Quallty Criteria for Beryllium and 

Its Compounds. Committee on Tosicolozp 
and the Advisory Cent.er o n  Toxlcology. T:a- 
t>on:t1 AC:Gie:2y of Sclcnccs-Nn':o~*~.! E!?- 
search Council. Washiugron. D.C.. hlnrcll 
196ti. 
23. Ssoeck!e, J. D.. Hnrlp. IT. L. nnd M'cb??. 

A. L. Chronlr. bcryilliuni disenxe: LGII:.- term 
foilom-up cf GO cases and selectlvc rcvlelv oi 
the  literature. Amer.  J .  Aled., 46, 545 (I9G9) . 
29. Mancuso, T. F. and El-Attar. A. A. Epl- 

deiniologlcal Study of the Beryllium Indus- 
try: cohort methodology and mortality stud- 
ies. J .  Ocmip. Med, 11, 422, (1969). 

30. Mancuso. T. F. Relation of Duration of 
Employment and Prior Resplratory Illness to 
Etesplratory Cancer Among Beryllium Work- 
ers. Envlron. Res. Vol. 3, pp 251-275, 1910. 

31. Control Technlques for Berylliuin Air 
Pollutants, Envlronmentnl Protection Agen- 
cy, Ofike of Air and Water PrOgrRmS-Re- 
search. Triangle Park. North Carollna-Feb., 
1973. 

32. American Conference of Governmental 
Industrlal Hygienists: Bulletln Board, An- 
nual  Rcport, TLV Committee. Vol. 20. No. 1. 
June, 1975. 
33. Reeves. A. L. Absorptton of Berylllum 

from the Gastrointestlnal Tract. A.M.A. Ar- 
chives Euvlron. €I., Vol. 11. ppl 209-218, 1965. 

34. Janes, J. I f . ,  Higgins, and Herrick, J. F. 
Reryllliim-Induced Osteogenlc Sarcoma In 
RabSlts. J. Bone Joint Surg., Vol. 36 B, pp. 

35. Kelly, P. J., Janes, J. IvI. and Peterson, 
L. F. A. The Effect of Beryllium on Bono. 
J. Bone Joint  Surg., Vol. 43.4, pp 829-844. 
1961. 
36. Wlllicm.5. C. R. Ev!3lLlRtlOn of Eyposuro 

Data ln the Eerylllum Registry: Their Rcln- 
tion to Present Masimum Allowable Concen- 
trations. Arch. Ind. H. 19. pp 263-267, 1959. 

37. Schulte, H. F. and Hyatt, E. C. Beryl- 
lium Machining: Hazard Controls and Costs. 
Worksltop on UenjZliutn, The Ketterlng Leb- 
oratory. Unlv. of Clnclnnati, Cinclnnat,i, 
Ohlo. iD61. 
38. Report presented by Dr. Harry F. 

Schulte, Los Alamos ScientLflC Laboratory, at 
t.110 Natlonal Conference on the  Current 
Stcktus of Beryllium rcs a n  Occupirtionnl HRZ- 
nrd. Case Western Rcson'o Unlversity, Ciere- 
land. Ohlo. Oct. 3, 1973. 
39. 1LO;WHO Committee on Occupational 

Health Gth Reaort. ITS Tech. Rept. Scrlca 
KO. 615, World I1erilt.h Organlzatlon, 196% 

40. Arokl, M. Okn/la, S. and' FujLta. hf. 
(1954) Esperlmentn; studies on beryllinm- 
induccd mallgnnnt tumom of rabbits. G a n n ,  
45,  499. 

41. Barnes, J. M., Denz. F. A. ond Slssons, 
H. A. (1950) Berylllum bone smcomat.a in 
rshblts. Bri t .  J .  Cancer, 4, 212. 
42. Dutrn. P. R. and Largmt, E. J. (1050) 

Osteosarcoma induced by beryllium oxlde. 
Atner. J. Path., 26. 197. 
43. Dutra, F. R.. Lorgent, E. J .  and Roth, 

J. L. (1951) Osteogenic sarcoma after in- 
hnlntlon of beryllium oxlde. Arch. Path., 51, 
G73. 
44. Gardner. L. U. and Heslington, H. F. 

(1046) Osteosarcoma from intravenous beryi- 
l lum Compounds in rabblts. Fed. Troc., 5, 
221. 

543-552, 1954. 
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( 6 )  Effect an energy supply or 
demand. 

It is OSXA's intention to prepare a n  
inflationary impact stateincnt and anal- 
ysis, i f  appropriate, or a certification 
that  t,he yroposa! has no substnntial in- 
flationary impact, at  least 30 days prior 
to any public hearings on the proposed 
s lmdzrd.  The potential inflationary im- 
pact of the proposed standard will be an 
appropriate issue a t  the  hearings. 

This procedure has been concurred in  
by t!ie Council on Waze and Price Sta- 
bility I n  accorcioncc with the Office of 
Mnmzcinent aixi Budget Circular A- 
107 ( J ~ i i ~ i a r y  28, 1975) ,  issued pursuant 
to Executix Orcifr 11821 ( S 3  P'R 41501, 
Kovember 27, 1374). 

Pursuant t o  29 CFR 1911.11 (b) and 
(c ) ,  interested persons may, in addition . . 
to filing vr i t ten matter a s  provided 
above, file objections to the proposal re- 
questing an informal hearing with re- 
spect thereto in accordance with tho 
following conditions: 

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

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

(3) The objections niust specify with 
partlcularity the provision of the pro- 
posed rule to r:hich objection is taken, 
and must state the grounds therefor; 

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

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

The proposed- st.andard will be re- 
viered after considcration of the entire 
record of t.his proceeding, including any 
oral and written dat.a, views or argu- 
ments r i l l  be modified appropriately if 
the submissions so ivarrant. 

Accordingly, pursuant to sections 6(b) 
and 8(c) of the Occupational Safety and. 
Health Act of 1970 (84 Stat. 1593, 1599; 
29 U.S.C. 655, G57), and 29 CFR Part 
1911, it is hereby proposed to amend Part 
1910 of Title 29 of the Code of Federal 
Regulations as set forth below. 

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

JOEN T. DUNLOP, 
Secretary of Labor. 

1. Table 2-2 in Q 1910.1000 is proposed 
to be amended by deleting the follow- 
ing: 
$ 1910.1000 Ct4;ncndrtll 

Beryllium and beryllium conipounds . . . 
Zcg/inx . . . 5pg/m3 . . . 25pg7m:' . . . 30 

* a I * * .  

rnlllUtW (237.29-1970) 
a * . *  ' * L. 

2. A new 5 1910.1026 is proposed to be 
added to Par t  1910 of Title 29 of the Code 
of Federal Regulations, reading as fol- 
l0lVS : 
8 1010.1026 Ucrylliuni. 

* 

(a) Scope and application. This sec- . ' 

tion applies to the tr~nsportatlon, pro- 
duction, release, packaging, repackaging. 
storage, handling, or use of beryllium er- 
'f 
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’ lium and compounds and alioys of beryl- 
liwn (as elemciit.al beryllium) t i in t  mriy 
be released into the plizcc of employ- 
ment as particulate inatt.er or that m a y  
be present in the p l x e  o t  eniployment in 
bulk forins. . 

“Bulk forms” means beryllium which 

. .  
ill ,\;lljcli berylli&, is prejt-rlt n l h m  1.0 determine en>;)lo~ce crigo- 

. mollitor each such lvorkplace alld work sule, shail be Perforlned by methods 
operation to accuratelv IlleAqure if any which collect all airborne particles (Le. 
employee may be e&,sed t o  bery]liu:n respirable and noxrespirable) . 
above the permissible esposure limits, 
and determine if any employee is ex- 
posed by skin contact with bulk forms of 
beryllium. Such a determination shall 
be made by monit.oring which is repre- 
sentative of each employee’s exposure to  
beryllium over an 8-hoLlr jicriod. 

(2) Measurctncnts Ixlozt’ the perin!s- 
sible limit. If the measurements under 

sible esposure limits and thereefter the 
enwioyer shall coii?ply with p3rRgrnph 
(d)  (21 of this section. 

t i i j  If esposure Imasure!nents reveal ’ employee csposurc to he above t h e  73YA 
\or tile ceiling limit, tlie employer s::all, 
in  addition to  the requirement in para- 

( 7 )  EmpIoyce exposure. For the pur- 
poses of this section, employee expo- 
sure is that esposure wvhlch would occur 
if the employee were not using a 
respirator. 

(e) Regzllated Areas. (1) A regulated 
area shall be estizbhhcd where concen- 
ttations are  in  escess of the  pcrmissible 
exposure limlts, 

1 0 1  1 4 9 3  
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.(2) Access t o  regulated areas shall be 
limited to authorized persons. 

(3 )  A weelzly roster shall be made of 
all persons who ent.cr a regulated area. 

(f) Methods of compliarrce.-(ll En- 
gineel’ing controls. t i )  Engineeri!ig eon- 
trols shall be instituted immediately to  
reduce exposures to or below t!ie permis- 
sible exposure limits, except to the ex- 
tent that  such controls a re  not feasible. 

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

(iii) Written plsns for  such a program 
shall bc developed and furnlshed u:)on 
request f o r  esamination and copying to 
the Secrctary and t!ic Director. Such 
plans shall be reviewed and revised k t  
least every 6 months to-reflect the cur- 
rent status of the program. 

(iv) When mechanical ventilation is 
used to control exposure, measurements 
which demonstrate the  effectiveness of 
the system t.0 control the exposure, such 
as capture velocity, duct ve!ocity, or 
static pressure. shall be made at leas: 
every three months. Measurements of the 
system’s eff,ectiveness t o  control exposure 
shall also be made within 5 days of any 
change in production. proces,s, er coil- 
trol which mighb result in any change in 
airborne concentrations of beryllium. 

(2) li‘wk practice controls. Wherever 
feasi’ule cngincering controls which can  
be instituted imnicdiately are not  suf- 
ficient t o  reduce csposures to or bPlow 
the pcrmissible exposure limits. they 
shall nonetheless be used to reduce es- 
posures to the lowest practicabIe level, 
and shall be supplemented by morlr prnc- 
tice controls. 

( 3 )  Respirators. Where feasible engi- 
neering controls and supplemental work 
practice controls ape insufficient to re- 
duce exposures to or below permissible 
exposure limits. they shall nonet.heless be 
used to reduce exposures to tlie lowest 
practicable level and shall be sripple- 
mented by the us5 of respirators in ac- 
cordance with paragrt-ipli ( g )  of this szc- 
tion as required. 

(g) Rcspimtory protection-41) Per- 
mitted use. Where respirators a re  re- 
quired under this section, compliance 
with the permissible csposure limit Inay 
not be %chieveit by the use of respirators 
esccpi: 

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

(ii! In :vork siti!:itions such 2s  ina!n- 
tc!:nnce and  rcpzir nct.ivit.ies in  r;iiich 
engiiieering concrols arc not feasible; or 

Mi) In work situations in which en- 
gineering controls and supplemental 
work practice controls are  insufficient to 
reduce csposure to or below the permis- 
sible exposure limits; or 

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

respirators are  required under this sec- 
tion the cmploycr shall select and pro- 
vide the approprinte respirator from 
Tabie 1 a id  shall ensure the employee 
uses the respirator provided. 

17, 1975 
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TDLE 1 equipped as required in  paragraphs (_a) plmed and stored in closed contain&= 
BESPmAToRY'PP.O~C~oN mR nmmLmM and (i)  of this section until the enier- which prevent dispersion of the beryl- 

gency is ahaled. lium outside the container, 
(iii) Zmp!nyccs not eiigaged in cor- ( iv)  Containers of contaminated pro- 

Ber!J'ziunc ('g'm)r Req7'irEd Respirator rect.ing the cniergency shall De restricted tective devices or work clothing which 
W1lnl to Or less (a) Nr-PurifYing resP*- from the area 2nd aormal tipernrions in are to  he removed from change roams 

eqliipped with the  affected ares(s) shall not be resumed or from the work place for laundering 
or disposal, or for  zny other reason, shall h I g h-emclency fil- 

ters ~ alld II a e r- until the emergency is abated. 
mask or hnlf-mnsR (2) Alcrting ctnployecs. 'it'here there bear hbels in accordance w i t h  para- 

facepiece; or (b) is the  possibility of employee exposure to graph (pt (2) of this section. 
Supplied air respiru- bery!lium in excess of the ceiling limit (VI Dust removal by blowing or shak- 
tor  equipped with due to the occtirrence oi an emergency, in2 of work clotliinz is prohibited. 
half mask fnccpiccc. 3, g e n z x l  alarm shall be iiistnlled 2nd ( 1 0  Nozisekeepi?:g-(l j Work surfaces. 

Equal to or less ( 8 )  * i r -F r i fYiw r c W -  mnintaiine3 t o  prcn;gtly a!-rt e:nployccs (i) All csternal v~o1:k suriacfs shall be 
niaintninctl free c$ accumulations of 

(i  I Skin protcc l ton  and ?cork cloth- berrlliu?i dust. 11 1 g h-etlicic1icy i i l -  
tcrsl 'x'd "'l' Incc- i:.v.--f1] ~ ~ o r , t  c!ot~zi:!g. 7,X:ixre employ- (ii) ~ r g  z:::cq>i~:~ -,os th? cse of coni- olecc: or ( b )  Siin- 
piicd-oir resnfr3t,or ces 2re ESp3Sed to  nilborne coI?ce:?tr:L- prcsscd 211' Ccr thc cleaning of fio3rs and 
equipped with fnii tia:?s of b?r::liiinn in excess of the  cth?r  svrizces i-,-!ierc terylliuum dust is 
f n c e p i e c c; or ( c )  .i~cn;l.issiblc espozure ikiits, 0:- ~ . r c  ~ i 2 -  found is 9rohibit:d. 
S el f - c 0 n t a i 11 e (i jest t o  skin cc i i tx t  with bulk fornis of (iii) Where 'irwuumin:: methods hre 
breathizlX bcr.vl!ium the employer shall provide arld selected, either portable units or per- 
equipperl ellsure tha t  employees wear work cloth- mnnent systems may be used. Sacepiece. 

to or less (a) Supplied-atr respl- 'ing ,and  other appropriate protective (a) I f  a portable unit is selected, the 
rntor cq1lfpped equipment in accordance with this para- exhaust shall be attached to the  general 
halt-mnsk facepicce Graph. 11-orkplace exhaust ventilation system or  
and ogerztecl in con- ti) The ernployer sh~11 provide each collxted milhin the vncuum unit. 
t inuous flow mode; or eniployee with coverails or similnr full- equipped with high efficiency filters, so 
( b, R*r Puri- body Vqorl; clothing. heacIcovering.5, and tha t  bei~l l ium is not reintrcduced into 
'ying e p I r  O r  work shoes or shoe coverings. Resin- the mork place air: end 
~~~~~~ Gi:: imrtregiiated pfiper or similar disposable (b) Portable vzcuum units used to col- 
equipped Nith hP.,i- i x r E r  clothing may be substituted for lect beiyllium, may not be iised for other 
mnck or f u l l  rncc- fnhric-t:;pe c!othing. cleaning ~ : ! rpos~s  and sha!! be !:Se:ed ns 
piece or I100d. (ii) Kevf or  laundered work. clothing prescribed by paragxigh (pi (2) of this 

fiil* fRce?iece. !Icllnct. (2J Sk i r i  C I L ~  cpc protection. ( i )  tsminated surfaces nlcg no t  be performL"3 
or in hood coIltirluous and opcratcd flow op by washing dou;n Kith a hose. unlsa a 
pressure - a e nl a ,1 
mode. the emiSoyer shall provide R n d  ensure (3) Dust collection sysferns. Periodic 

Greater than 2,000 (a) self - contnined . that  fm!ilowes  ear ixotective gloves clczninr: of dust ccllection systems. i.r. 
or UnknoVJn. breathing npparatus i,miXrmCxbk io  the ninterinl hP.ndlt?d. ducts. filters, et:. shn!l be performed to 

equipped wit!i full (ii) ticiditional protectio!i such as face , reduce berylliiim dust builclups. 
facepiece end operat- shielch, ~c:glcs, T . E ~  gauntlets. w h i c h  (1) lVarte n'isposnl. Be?ylliuIn \';.?.st?. 
cd in pressure-tie- Drsvi:',e protcctio!i for  eyes, face. neck, szras. debris, bags. eont.ainers 01- equip- 

mi% slid cjthcr o:l?o?ed ski:i ~ L ' E C S ?  shnll ntcnt, ccnsiwned f c r  disposal, shall t e  mnnd moclc. 
NOTE: High efficiency fi!ter-93.9? percent he urovidcci if the operation could result collected and dsuosccl of h~ sealcd b?.:;s 

eflicient against 0.3 micron size particles. in  such wens  having czntxct; with bulk or other c l o ~ e d  containers which prevent 
(ii) Respirators shz11 be s:lected from dispfrsion of heryl!ium outside th? coli- 

tilose approvecl by hlilljllg 
* me3t and Safety Adr;linistration m m t  required by this paragraph shall ( m )  Ilyqicne facilities U72d pructtces. 

(forme,.ly cnlled tile ELlrfau of Mines) be sul)17lier! t o  each employee daily, 2nd Where employees are exposed t o  airborne 
or by the National for occu- sh:.l! he maintained in accordance with concentrat.ions of beryllium in escess of 
pational Safety aIld IIenlth unc;zr the p ~ x g r n ~ h  (j) of this section. the permissible exposure limits, the fn- 
provisions of 30 CFP, Par t  11. ( j )  Ecnl~iment  and  clothing Zuimder- .cilities describ:d b7 this paraaraph shnll 

(iii) Respirators prcscrii,cd for hirl1er i w  and nxi?r!e?znwe.-( 1) Lnimdering. be provided by the employer for the use 
concentrations may be us.d for !i) The ctnuloyer shall launder, main- cf those ernp!oFees and em:llloyees s h ~ l l  

&ill, or  disscse of skin protective tievlces be recpired t!, usc the faciliiizs provided. 

Coircantratwn of 

than 10. . 
. .  

than 60. . r a t a  cqLii?ped v;it.!i rf z-.icll o c c u ~ ~ e ~ , c c s ~  

than 1,000. 

Equal to or less (a) Siippliccl-air res+ slizil be provided at least Gaily to each section. 
khan 2,000. rntor equipped with cffzcterl eniployee. (irl Cleming sf floors end cthcr cox- ' 

1J:hercv2r c:nployees me subject to skin 
c m t a r t  with bu!:: forms of hcryllium, fine spray has first h w n  lnid dstvn. 

'' 
(iii) Protecrivc clothinz and. cwip-  tain-is. 

L concentration. 

( 3 )  L&er-simucr nrt'::ngcmcxt~. 
LO prevezt ~iotentinl skin irritation as- player shcl! ensure that  cml~1n:;;ees re- Fc so arrnnqed thnt the shomcrs scrve to - socialed 'Wth resi>iixtor '.??e. 

( h )  B ; ; ~ ~ ~ ~ ~ , ~ ~ ~ ,  sit2::.ions--(l) y,7?it- inorc csi,to!ninntcd ~ o r k  c!othjnx o ~ l y  cicnzrc2te boL?x?n pnttntially contrxn- 
icn ~ I Q I L ,  ( i )  mrit:eli l:lall for elncr- in cli~i-.ge ri'onis ns  reqxircc', by pnra- iiieted and uiicontnniiiiated B ~ C ~ S .  
gency sitilations sh:~]l be &~,clop~(l fo r  CXi311 (31) (1) of this section. (4) Lacatol-y-toilet arra?igemcnts. 
each fncility involvcd in n bcrylliurn 01)- (ii) The employer shall ensiire that  no Lavetory nnd tci!ct facilities which are 
erntian in which there is a possibi1i;y cf cml;!oyec rcmc'I'es coctiminnted protec- Incztcd in beryllimi cantainin?.t.zd areas 
an emrrgeiicy. Apprcpriatc ~or l io i i s  of ti::e tieric?s ~ i ? d  wori; c!r.:hiiiy frcm tnc  sh. be so nrmngcd that  no access is 
the plan slinll be iiny1~~:nentcd in t h e  cliniire rixni exc?pi for these cn?ployec'? fir' r.bk to zn ~iiico:italilin-tet nren. 
event of an emergency. ai:!?ioriac:i t.-, do ,so for  the purpe'se of (111 Mcdicnl snrvciZlnnce-(l) Ccncr:!Z 

!aimtiering, xnaii:ten3.ncc, o r  dispoca:. rcql:i;c;:Icats, ( i )  Each enipicyc-r who has 
vide that  employees engaged in correct- t i i i )  Reryflium-contarninnted p r ~ t . ~ -  3 place of employinent. in which employ- 
ing emergency conditions sli~J1 bc tive devices 3i1d nork clothing sha!i be ees are, have been, or will bc esiiosed to  

( i i )  The pian siiajl specj:icallg pro.. 
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beryllium above the peraiissible exposure 
limit or ceiling limit shall institute a 
medical surveiilance program. 

(ii) The program shall provide each 
affected employee with a n  opportunit,y 
for niedical cxaminat,ions in accordance 
with this paragraph. 

(iiil If any employee refuses any re- 
quired medical examination. the em- 
ployer shall inform the emgloyee of the 
possible hes!th consequences of such re- 
fusal and obtain a signed stat.ement from 
the employee indicating tha t  the em- 
ployee uiidei-stands the risk involved by 
the  refusal to be esamined. 

(iv) A!l n:edical examinations and 
procedures shall be performed by or un- 
der the supervisio:i of n liccnsed pliysi- 
cian. and  shall bc provided during the 
cmployee’s normal working hmrs ,  with- 
out cost to the employee. 

(2)  h i t fa2 cxa?ninntioizs. At the time 
of initial assignment, or upon instikition 
of medical surveillance, the following 
shall be performed by the physician: 

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

(it) A medical examination which 
must include as a minimum the follow- 
ing: 

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

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

(c) Easeline weight; and 
(d) A skin examination. 
(3)  Periodic esaminations. (i) Faaini- 

nations specified in this paragraph shall 
be performed at least annually for all 
emplcyees specified in paragraph (11) (1) 
of this section. 

(ii) I f  an einployee has not had the  
examinations prcscribed in paragraph 
(n) (2) of this section ivithln 3 months of 
his terminat.ion of employment, the em- 
ployer shall make such examination 
available to the employee. 

(4) AZternative medical exanrinatiotis. 
I f  the examining physician determincs 
tha t  altei-native medical examinations to 
those specified in  paragraph t i l ) ( ? )  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 t o  beryllium, the employer may 
accept such zlturnntirc incciicnl smveil- 
l m c e  e:;nxnin:it.ionc CIS mccting the re- 
quirements of this section provided tha t  
thc emp1o:;er: 

( i)  Obtains a st.akment from the cx- 
nlnining physician x t t i n g  forth the 
alternative medical examinations and 
the rationale for their substitution; and 

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

(5) Interim examiwations. Each em- 
ployee exposed to beryllium due to the 
occurreiice of an emergency shall be 
provided the mcdtcal exnminntions pre- 
scribed i n  paragraph (n)(2) of this 
section. 
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(6) Informatioa prcwiiled to t l ie iihy- 
sician. The employer shall provide the 
following informztion to the examining 
physician: 

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

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

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

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

(VI The einployee’s anticipated or‘ es- 
timated esposux level (for preplnce- 
ment examinations or in cnzt7s of exiio- 
sure due to a n  emergency) ; and 

(vi) Vpon rzquest. of the p!iysicinn, 
information from previous rncciicnl ex- 
nmiiint.lons of the afiect-d cmployee. 

(7)  2 ~ h ~ ~ s i c i a : ~ ’ s  written o:1inio7r. t i )  
The employer shall obtain 3. written 
oiijnlon from the examining physician, 
cont,aining the following : 

( a )  The physician’s opinion as. to 
whether the employee has any detected 
medics1 condition 11:hicli would place the 
employee at increased risk o€ material 
impairment of the emp1o:iee’s health 
from esposure to beryllium, or which 
TI-ould directly or indirectly aggravate 
any detected medical conrlition: and 

( b )  Any recommended limitations 
upon the employee’s eximsure to hexyl- 
liuni and Upoil the use of protective 
equipment and respirators; and 

(c) A stzterient that  the einFloyee 
has been !nforned by the pliysicinii of 
any medical conditions which require 
further examination or treatment. 

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

(iii) A copy of t h e  writ.ten opinion 
shall be provided to  the affected 
employee. 

(iv) If the employer determines, on 
the basis of the physician’s written opin- 
ion, t,hat any employee’s health would 
be materially impaircd by contiiiued ex- 
posure to beryllium, such employee shall 
be withdrawn from possible exposure to 
beryllium. 
(0) Employee inforniation and traitr- 

i?ig.--(l) Training program. (i) The 
employer sliall provide R training pro- 
gram for all employees assigned to work- 
plnce areas where any boryliium is pro- 
duced, released, packaged, repackaged, 
stored. handled. or used. 

( i i j  The trninin: program sIia!l bc 
provided a t  the time of initial nssign- 

t :ii:nua~ly thacsf tcr .  
and shall iue:ricle inIorniing cach em- 

(a )  The information contained in the 
substance data sheets for beryllium, 
which are contnincd in Ap;,e:idixss A 
and B: 

(b) The quantity, locatisn, manner of 
use. release or storage of beryllium and 
the  specific nature of operations which 
could result in exDosure to beryllium a t  
or above the permissible limits as  well 
as any i~ecessP.ry protective steps: 

(c) The purpoce. propel use, and lim- 
it;atlons of ressgii;ltory devices ns speci- 
fled in 8 1910.134 (b) ,  (d) ,  (e!. and ( f ) ;  

1JlOYCC 01 : 
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( d )  The purpose and a description of 
t h e  medical surveillance program as re- 
quired by paragraph (11) of this section 
and the information contained in Ap- 
pendix C: 

( e )  Emergency procedures as required 
by paragriiph (h) of tiiir section; and .’ 

( j )  A review of this standard. 
(2) Access t o  training ma.terich. t i )  h 

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

(ii) All materials relating t o  the  em- 
ployee inforiliation and training pro- 
grani shall be provided upon request to 
the  Assistant Secretary 2nd the Director. 
(D) Frccuz~tio?iar?i labels and sjg7r.7. (1) 

General. ( i )  Labels or signs required by  
this paragraph niay be in addition to or 
in combjnation with lnbels required by 
other statutes. regu!ations or ordinnnces. 

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

(2) Lcbels. Precautionary labels shall 
be applied t o  811 containers, packages or 
equiiiment containing beryllium. The la- 
bel shall provide at least the following 
information: 

(i) The word “WARNING” or 
“DANGER” 

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

ciii) A warning s ta temeit  against 
kr. ‘‘ling dusts or fumes, 

. I A narning statement to avoid skin 
or eye contact where such hazards are  
prcsent and to wash thoroughly after 
handling. 

(3)  Signs. Entrances or access ways to 
regulated areas.sha.11 be posted with legi- 
ble signs bearing the legend: 

WARNING (OR DANGER) 
AUT~IORI~ED PERSONNEL ONLY 

Resplrators and Protective Clothing 
Required to  be Worn in this Area 

(q) Recordtecping - (1) Exposire 
nreasurenzeat. The employer shall keep 
an accurate record of all measurements 
taken t o  monitor employee exposure to 
beryllium as prescribed in  paragraph (d) 
of this section. 

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

to beryllium whic!i is being monitored: 
(c) S::n:p!ins an?  ai)xlyticZl methods 

E e d  and eviderice of their accuracy: 
( r l )  P;u:nbcr, duration, and results of 

canip!cs i:!m : 
(c)  Tip5 of protective devices worn, 

if ony : and 
(f) Name and social security number 

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

for a t  lesst 40 years, or for the duration 
of the employee’s employment plus 20 
year.s, whichever is longer. 

12) iilechanlcal ventilation measure- 
ments.  %%‘hen mcchanical ventilation is 
u.:ed as a n  engineering control, the  ern- 
ployer shall maintain a record of the 
measurements demonstrating the effcc- 
tivcncss of such ventilation RS required 
by paragraph (f) (1) (iv) of this section. 
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(i)  This record shAl include: 
( ( 1 )  Date of measurement; 
(b)  Typc of measurement -taken; and 
(c) Result of measurement. 
(il) This record shall be niaintained 

for at least two years. 
(3)  E ? n ~ ~ l o y e c  trai,:ing. The employer 

shall keep a n  accurnte record of all em- 
ployee trainin2 required by paragraph 
(0) of this section. 

(i) This record shall include: 
C n ' )  Dnte of training; 
( b )  Name and sccinl security .nun-&- 

ber of employee traiiicd; and 
(c) Contclit or score of lxaii;iii: pro- 

vided; 
(ii) This record shall k e  niainiained 

for a t  least 2 years. 

for each cny~loyee subject i o  rnedical 
surveillance required by paragraph tn) 
of this section. 

(i) The record shall include: 
(a )  Physician's written opinion; 
( b )  Any ernpioyee medical coniplnints 

related to exposure to beryllium; 
( c )  A copy of tlie infcrination pro- 

vided to  the physician ns required by 
pa.ragraph (n) (6) of this section; and 

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

(ii) This record shall be maintained 
for at least 40  years, or for the duration 
of e~lployment plus 20 years, whichever 
is longer. 

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

(6) AvaiIaSiIily. (i) All records re- 
quired to be mai?it,-.ined by this section 
shall be made available uimn request to 
the Secretmy and tlie Director for ex- 
amination and copying. 

(it) Employee exuosure measurenient 
records as  rcquired by paragraph (q) (1) 
of this section shall be made available 
for exzmination and copying to ern- 
glogees, former employees, and their 
designated represcntatives. 

(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)  Trans!er of rccords. ( i )  Jn the 
event the employer cenes to do busicess. 
the s~cccsscr &n;l receive and retain 
all records rcquiretl to be maintained by 
this sxtioii. 

(ii) I n  the cvent t.he em!,loyer ce 
to do business and there is 110 succe 
to receive .and retain his records, these 
records shall be t.ransmittec1 by mail to 
the Director, and each employee and 
former employee shall be indiridually 
notified in writing of this transfer. 

( r )  Observation of moniloring. (1) Em- 
ployee observation. TSle employer shall 
give his eiiiployees or their representa- 
tives, an opportunity to  observe any 
measuring of their exposure to bcryilium 
which ij- conducted pursuant Lo this sec- 
tion. 
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( 2 )  Obsercntion proceB2tres. (i) When 
observaticn of the monitoring of cm- 
P l o w  c:ir:osure to ber:rllium rer,:iires en- 
try into a:i area where the use of per- 
sonal protective devices is rcquired, tile 
observer sliail bc provided with and re- 
quired to use such equipment and shall 
comply with all other applicable safety 
and 11-alth procedures. 

(ii) Without interfering wit11 tlie meas- 
urcmcnt, observers shall be entit.led to: 

( 0 )  Receive 2.11 explanation of the 
m:zswzmcnt pxxedures; 

ep; rslntcd to the 
ai iie co;lcei:i:-aiion 
ecl 0.t tile plcce of 

es!;bsurc; and 
( c )  Becox1 tlic resulk ot4,nii-icd. 
( s )  E U e c t i w  dote. This stanclard s:hall 

txcoinc cl icr t iw 30 ci3:;s iclloxing pub- 
licntioii of thz  final stnndnrd in the FED- 

(t) Startup dates. (1) B?npZoyee meas- 
uremcnt. Measurements prescribed in 
paragraph (d)  of this section shall be 
instituted ivithin 3 nlont.hs of the effec- 
tive dntc of the fin21 standard, except 
that for new production areas or opera- 
tions such measurements shall be insti- 
tuted within 30 days of startup of op- 
eration. 

( 3 )  Illedicn2 szrrwlllancc. illedicnl sur- 
veiliance prcscribed iii para.gmph cn) of 
this section shall be instituted within 3 . 
months of the promulgation of the final 
standard. 

(11) Ay;gwdi.Tes. Thc intormation con- 
iainecl i n  the nppeixiises to e 191O.XO3S 
is not intmded, by itself, t o  create any ad- 
ciitianal ot?liantions not otherwise im- 
pcaed or to detr?.ct from any existing 
otligation. 

AP?ENDIS A 

ERAL IZECISTER. 

SUBSTAKCE SAFETY DATA SIIEIX 

Beryllium 
I. SUBSTANCE IDZNTXFICATION 

A. Substance Beryllium 
E. Permissible cxposure: 
1. Airbone. 1.0 microgram of beryllium 

pcr cubic meter of air (l.Opg/ni"), time- 
weighted-averagc (TWA) for a n  8-hour 
workday, with a ceiling concentration limit 
of 5,ig/m7 as averaged over a maximum sam- 
pling time of 15 minutes. 

2 .  Dernicl. Skin contact with bulk forms of 
beryllium is prohibited. 

C. Appearance: Steel-gray-solid (metal) 
11. IIIXLTI~ IIAZARD DATA 

IS in  w h i c ! ~  berl;llii!ni a!fccis your 

13. ERccts of 0verexI)osui-e: 
1. Short - term overezposure: Breathing air- 

borne amcentrations of herylllum materials 
mny rause d?mngc to  your respiratory sys- 
tem. Symptoms of orcrex>osure txay include 
spasmodic cough. substernal discomfort and 
burning. tightness of the chest, dlficulty in 
breathln:: upon cxertlon. mild nose bleeds 
and irritation of nasal and bronchial 
pxsages. 

Skin contam with certain forms of bcryl- 
lium may cauL;e skin  disease. Symptoms of 
sltln disease include itching and  reddened, 
elevated, or fluid accumulated lesions which 

3ppcZr On thC bo3y. FSpeC!al!y the face, ncck, . 
nrms 311~1 hmd-s. Ulcers can result from im- 
p:rtntntion of beryllium substances in  skin 
P.I'e2.s p:-?riously infureil as a I'fscit; o i  ebrn- 
sinn3, cuts ,  etc. Abrce.3 nn:i u!cnrRiion 're- 
riLTClltly result from siych .c::pCswe. 

Eye e2'ects imy occur a; infl-mmation of 
t.he conjunctiva in "splash burn" or in  as- 
sociation with contact dermatitis. Spl&shes 
may also caiise corneal burns close!y rc- 
se:nb; ic~ those produced by acids end a:I:a- 
lies. I?u id  aceunmlation nnd reddening 
rround the eye socket are frequently 
c.b?er\-ed. 
0. Lmg-tern  (c!iroxic) orcrcrFosure: If 

yo11 a' x p o s ~ d  to  lie~-llii;m for long 
yc;ioti c y o u  m?.g clcrclop ?crious res- 
yirato e. This disease m a y  n o t  dewlop 
iiiitil m m y  yenrs after cs?osurc. E:-:rlg synip: 
trrnis x i d  siyns msy inslucie \veakness, rmy 
fntirnbility, wciCht Ios:, cou,ch 2nd chcst 
p2.iii. 
111. E X 3 Z E X C Y  A X 9  Fi?.ST AID PROCZUUSZS 

1. S h i ? ~  czpos?:x: I f  powders or liquids con- 
taining beryllium contact s k i n  areas, im- 
mediately wash the affected skin areas with 
sonp and water to  remove t h e  berylllum. 

2 .  E y e  crposzire: If a beryllium Is splashed 
into the cyes. the eyes should be dushed im- 
mediately with watcr for a t  least 5 m!nutes. 
Thc individual should then  be referred t o  a 
physician. 
3. Breathing: Individuals who accidentally 

inha1.c large amounts: of beryilium dust or 
fumes should be removed irom contact with 
berylltum and  Immediately referred to a 
physician. 
IV. PltOTSCTIVIC CLOTHING AND EQCIPXEXT 

-4. Respirators: Respirators can only be re- 
quired ior rout i~ le  use if your employer is in  
t h e  proceas of installing enginecring controls 
and  i n  situatisns wlicre these controls pie 
insuflicient or cannot feasibly reduce es- 
posure levels to  permissible limits. You may 
bc requircd to wear respira+ara for n011- 
routinc nctivities or in cmerrgencie; if you 
are hkely to be exposed in  cscess of permis- 
siblo exposure limits. If respirntors are worn, 
thcy must  have a Mining Enforceme~it cr,d 
Safcty Administration c r  Nations1 Inst i tute  
for Occupational Safety and Health (XIOSX) 
seal of approval. (Olclcr reqlrators  may have 
a Bureau of Mines approval label I ,  If yon 
esperience difficulfy breathing while wearing 
IL respirator, tell your employer. 
B. Protective clothi?zg. Protective clothing 

must  bo provided for you nnd you must  
. wear such clothing to prevent beryllium irom 
being carried outside the workplace on  y0v.r 
own clothing and  e0 protect your skin from 
contact with berylliuni. 

C. Eye and /ace protect ion:  Your erniAoyer 
is required to  provide and you must wear 
safety goggles if  beryllium dust or solutfons 
could be splashed in  your eyes, and R face 
Ehielcl if solutions could be sglasked on your 
fxe. ' 

V. PRZCAUTIONS FOR SAFE Unq HANDLING A X D  
S T O R h G E  

i3er~llic:n :;hould be cicnned up by \'a"- 
i!nniing or by wet mcthods. Where you fire 
subject to nirborne beryiliurn particles jn 
excess of t h e  permissible limits, you mlist 
wear clean work clothes every day and shower 
a t  the end of each work tiny. You may not  
w ? . r  yoiir work clothes home. Containers of 
beryllium subslances .should he safely han-  
died and stored to prevent breakage nnd 
posslb:e dispersion of beryllium Into thc  air. 
RsI: your supervisor where beryllium is uscct 
in  your work area nnd €or any additional 
plant safety rules. 

Vi. REGULATED ARCAS 
Only employees nuthorized by your em- 

ployer should enter 8 regulated area. 
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MPENDIX B 

Beryllium 

best taken such tha t  the average 8-hour ex- i n  ulceretion. Conjunctivitis and nsioclabed 
posure may be determined from a slngle Sam- periorbital edema may accompany coiitac C 
pla or two (2) 4-hour saiiiples. Short time dermatitis or may occur separately. Also be- 
interval samples (up  t o  30 minutes) may also rylliuni Is suspected of having carcinogenic 
be us?d to  cletermine average exposure level if potential in  h imans .  
a minimum of flve (5) n:easurements nre 1x1. s y m p t o m  and signs. Symptoms of 

A. Substnuce ldentiflcation taken in a rnnirom mailner ovcr the Work skin dlsease include itching and reddened. 
--I. Synonyms: Glucinium Shift. Randoni sampling means tha t  any elevated. or miid accumulated lesions. I m -  

2. Formula: Be portlon of the  workshift has the same chance plantation of beryllium in the  skin can cause 
3. Be containing materials (examples) : of being sampled as any other. The nrithmetic abscess and ulceratlon. Eye efrects include 

Be arcrage Of all such random samples taken fluid accumTalntiou and reddening around 
on one (1) work shift is a n  estimate of an the  eye societ. hYdro+ick lk sulfate* Be chlor'de, Be Oxide, . vDri shift, me short-term interval samples 

Be oxyfiuorlde, Be copper nilogs, Be nickel 
alloF, Beryl ~BeO~A1203~6S102),  Bertran- should also be used to  ensure. t h a t  110 OX- cough. substernal dlsconliort and burulnp. 
ditc (Be4S1207(OH12), Chvsosoberyl (Be posures R ~ V C  5r6/m' are occurring. Samples t igh tnes  of t.he chest, dimculty in  breathing 

of the work envlronment nley be t%ken on upon escrtlcn, weakness, easy fatfgeblllty, 
filteY.5 or o?her n1edlR that  are capnble of \$.eight loss, mld nose bleeds alid irrii..&tlon Al204). Phenacite (BeSiO4). 

B. Physical Data (Beryllium Metal) tmppin:: all suipended dusts. mists. or fumes of nas81 and bronchial p-ges. 
1. Boiling Point (760 nim Hg) : 2070 C tha t  contain beryllium. IV.  Surveillance and preventive examina- 

tions. A. Preplacement. Routine medica1 llis- 
t x l c s  and physlcal esaminatlons are requlred 

2. Speciflc grnvity 6,: 25 C: 1.85 
3. Melting Point: 1283 C 
4. Solubility in water: Insoluble A. Employes esposed nbon? pe=icssible for  each err.plo'j+z exposed to beryllium. In 
5.  Vapor E'ressure R 1010 C: 7.6 mm H g  limits must  wear Clem ClOLhcS each day m d  additloll t o  the medical history, a complete 
6. Appearance (Metal) : Steel-gray-solid Sh'DKcr af the  ellcl of each day's work. Work physical examinatioll shall be that 

II. FIRE, ~ x P L o s r o N ,  A N D  REACTIVITY DATA c l o , " h ~ l m ~ ~ ~ ~ ~ ~ ~ ~  :::zing including shall include as a minimum the following: 
' Lbcntlous where very fine dusts or powders impervious protective clothing should be a. 14 x 17 pwterior-anterior chest X-ray: 

of Beryllium may be present are considered washed under controlled conditions. The em- b. Pulmonary function tests to include 
Class II Group E for the purpose Of conform- ployer must inform the  launderer Of work 
ing to the  requlrements of 20 CFR 1910.309. clothing contzmin~ted wlth beryllium, of the 

hazardous propert.ies of ber~'1lium. 
c. Employers %re required to rtdvlse fiRected 111. SrnL OR LEAK P R O C E O ~ S  

A. Steps to  be taken if substance is re- employee3 of a31 plant areas and operatious The above ex- 
ftminatlons are to be given a t  least anuually, leased ot spilled: Clean-up crew8 are required where exposure to berylllum could occur. 

t o  wcar protsctive clothing and appropriate 
respiratory protection. Vacuum clean-up pro- APPENDIX C to each employee subject to exposure to 

methods are acceptnble. B. Persons not wear- 
lng protective equipmenc and not  iiivolvccl i n  Beryllium (Secs. 4, 6, 8. 84 Stat .  1592. 1593. 1599 (29 
clean-up operatlots should be restricted from U.S.C. 653, 655, 657) and 2D CFR Part 1011) 
areas of spills until clean-up has been corn- Doc.75-2,991 Filed 1~)-14-75;12:20 pleted. C. Waste Disposal Method; BcrJ'l!iiim 
wflstc and scrap should be recycled or burled. 

PROCEDURE 

determlning exposure under thls  Section are 

SUBSTANCZ TECHNICAL GUIDELINES 

' 
I. PHYSICAL A N D  CHEMICAL DATA 

Be Be fluoride, Be 

Resplratory syn:ptbms include spasmodlc . 

. 
v. &fISCELLAh-E@US PnECAUTIONS 

forced vital capacity ( w c )  :** 
c. Weight deRrmlnatlon; and  , 

d. Examination of the skin. 
B. Periodic 

csdures are recommended although wet NEDICAL SCRVEILLANCE GUIDELINES beryllium. 

I. Route of entry. InllalatlOn. 
11. Toxlcology. The health hazard is hlgh. 

Breathing be;p?lium caii bring about acute 
and chronlc diseases of the respiratory tract. 

AND M E A S W E ~ I E N T  . SkJn contact a lch  some forms of berylllum **If pulmonary function tests show a dc- 
nifty ~ u s o  dernmtitis. lmplfilltntlon of beryl- crease in  forced vital capacity (FVC) , a deter- 
Ilum metal or contnnliuatlon of an abrasion, mitiation of the arterial blood gas or carbon 

Measurements taken for the purpose of supei-flclal laceration, or dermatitic area with inonoxide diffusing capacity of the lung 
crystals of soluble beryllium salts msy result should be made. 

- 
. 

Iv. 

. 
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