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I  am Mr. Edward J .  B a ie r ,  Deputy D ire c to r  o f th e  N a tio n a l I n s t i t u t e  f o r  
O ccu p atio n a l S a fe ty  and H e a lth  (NIOSH) a d m in is te re d  by th e  C en ter f o r  D isease  
C o n tro l w ith in  th e  D epartm ent o f  H e a lth , E d u c a tio n , and W elfa re . W ith me 
today a re :  D r. Joseph  K. W agoner, D r. P e te r  F . I n f a n te ,  D r. R obert N. Ligo
and Dr. V ic to r  E. A rch er, D iv is io n  o f S u r v e i l la n c e ,  Hazard E v a lu a tio n s  and 
F ie ld  S tu d ie s ;  D r. David H. G ro th , D iv is io n  o f B iom ed ical and B eh a v io ra l 
S c ien ce s ; Dr. J a n e t C. H aartz  and Mr. John Sheehy, D iv is io n  o f P h y s ic a l 
S c ien ces and E n g in eerin g ; D r. D ouglas L. S m ith , D iv is io n  o f C r i t e r i a  
Docum entation and S tan d ard s  Developm ent, and Mr. R o b ert H. S ch ü tz , T e s tin g  and 
C e r t i f i c a t i o n  Branch.

We welcome th i s  o p p o r tu n i ty  to  ap p ea r h e re  today  to  d is c u s s  th e  e f f e c t s  o f  
o c c u p a tio n a l exposure to  b e ry lliu m  upon human h e a l th ,  in c lu d in g  th e  r e s u l t s  o f 
re c e n t  s tu d ie s  conducted  by NIOSH.

Since th e  e a r ly  1940s, ev idence  in c re a s in g ly  has dem o nstra ted  th e  p resen ce  
of b e ry lliu m -in d u c e d  n o n -n e o p la s t ic  r e s p i r a to r y  d is e a s e s  ( b e r y l l i o s i s )  and 
t h e i r  se q u e la e  among w orkers employed in  in d u s t r i e s  p rodu cing  and u s in g  
b e ry lliu m  and i t s  compounds^-. Cases o f b e r y l l i o s i s  a ls o  have been 
id e n t i f i e d  among in d iv id u a ls  l i v in g  n e a r  th e se  i n d u s t r i a l  f a c i l i t i e s ^ - .  This 
accum ula tio n  o f ev idence  le d  to  a NIOSH recom m endation, t r a n s m it te d  as a 
c r i t e r i a  document to  OSHA in  1972, t h a t  o c c u p a tio n a l exposure  to  b e ry lliu m  be 
l im i te d  to  2 m icrogram s o f t o t a l  a irb o rn e  p a r t i c u l a t e  b e ry lliu m  p e r cub ic  
m eter o f a i r  (2 ug Be/m^) based on an 8 -h o u r tim e w eigh ted  average  
(TWA)^. in  a d d i t io n ,  NIOSH recommended a t  th a t  tim e th a t  no w orker be 
exposed to  peak c o n c e n tra t io n s  o f b e ry lliu m  in  ex cess  o f 25 ug Be/m^ based 
on t h i r t y  m inutes sam pling p e r io d s . T hat s ta n d a rd  was recommended w ith  th e  
b e l i e f  th a t  i t  would "p rev e n t th e  developm ent o f  a c u te  and c h ro n ic  
n o n -n e o p la s tic  r e s p i r a to r y  d is e a s e  in  w orkers exposed to  b e ry ll iu m ."  That 
s ta n d a rd  was n o t recommended w ith  th e  s t a t e d  b e l i e f  th a t  i t  would p re v en t 
b e ry lliu m -in d u c e d  c a n c e r , a s  th e  human s tu d ie s  a v a i la b le  a t  t h a t  tim e were 
judged to  be c o n tr a d ic ta r y ,  and th u s  NIOSH concluded th a t  th e  humaii ev idence 
d id  n o t su p p o rt an im al s tu d ie s  d em o n stra tin g  b e ry lliu m  to  be a c a rc in o g e n .

In  1975, OSHA re q u e s te d  NIOSH to  r e - e v a lu a te  th e  in fo rm a tio n  a v a i la b le  on 
th e  adverse  h e a l th  e f f e c t s  o f o c c u p a tio n a l exposure to  b e ry lliu m  and to  ad v ise  
OSHA of th e  r e s u l t s  o f th a t  r e - e v a lu a t io n .  A f te r  a th o ro ugh  rev iew  and 
e v a lu a tio n  o f th e  most p e r t in e n t  s tu d ie s  c o n s id e re d  in  t&e 1972 document and 
papers p u b lish e d  d u rin g  th e  th re e  y e a rs  s in c e  th a t  docum ent, NIOSH on 
December 10, 1975, t r a n s m it te d  i t s  recom m endations t h a t  b e ry lliu m  posed a 
c a rc in o g e n ic  r i s k  to  man and th a t  o c c u p a tio n a l e x p o su re s , t h e r e f o r e ,  shou ld  be 
reduced  to  a minimum^.

Since 1975 a d d i t io n a l  d a ta  have been g e n e ra te d  w hich f u r th e r  document th e  
c a rc in o g e n ic i ty  of b e ry lliu m  amoung humans. As a r e s u l t  o f t h i s  c o l l e c t iv e  
ev id e n c e , NIOSH now recommends th a t  o c c u p a tio n a l expoure to  b e ry lliu m  be 
c o n tr o l le d  so th a t  no w orker w i l l  be exposed in  ex cess  o f  0 .5  ug Be/m-3.

We b e lie v e  t h a t  a rev iew  of th e  ad v e rse  n o n -n e o p la s tic  h e a l th  e f f e c t s  of 
b e ry lliu m  have been s u f f i c i e n t l y  p re se n te d  by OSHA so th a t  r e p e t i t i o n  a t  th i s  
p o in t  i s  u n n ec e ssa ry . We w i l l  a d d re ss  is s u e s  in  t h i s  te s tim o n y  which we 
b e lie v e  to  be im p o rta n t f o r  c o n s id e ra t io n  by OSHA f o r  th e  perm anent s ta n d a rd  
on b e ry lliu m .



P robab ly  no compounds known to  man g iv e  so c o n s i s te n t  a c a rc in o g e n ic  
re sp o n se  in  so many an-imal s p e c ie s  as do th e  compounds o f b e ry ll iu m . At l e a s t  
20 d i f f e r e n t  b e ry lliu m  compounds, ra n g in g  from b e ry lliu m  m e ta l to  
b e ry lliu m -c o n ta in in g  f lu o r e s c e n t  p h o sp h o rs , have been t e s t e d  f o r  t h e i r  
c a rc in o g e n ic  e f f e c t s  in  a n im a ls . Almost w ith o u t e x c e p t io n , th e s e  chem ica ls  
have induced m e ta p la s is  ( p re -c a n c e ro u s  l e s io n s )  a n d /o r  can ce r in  th e  s p e c ie s  
te s t e d ,  in c lu d in g  th e  r a t ,  r a b b i t  and monkey^> 4 )5 ,6 ,7 # j a  a d d i t io n ,  
numerous s tu d ie s  have r e p e a te d ly  shown b e ry l l iu im  to  be c a rc in o g e n ic  by 
s e v e ra l  ro u te s  o f  a d m in is t r a t io n ,  i . e . ,  in h a l a t io n ;  in tra v e n o u s , 
i n t r a p e r i to n e a l  and su bcu taneous i n j e c t i o n ;  and i n t r a t r a c h e a l  i n s t i l l a t i o n .  
These tumors have m e ta s ta s iz e d  and have been s u c c e s s f u l ly  t r a n s p la n te d ,  th u s  
f u r th e r  s u b s ta n t i a t in g  th e  c a r c in o g e n ic i ty  o f  b e ry lliu m  as w e ll  a s  in d ic a t in g  
i t s  h ig h  d eg ree  o f m a l i g n a n c y ^ > 8 ,9 .

Seme b e ry lliu m  compounds have been shown to  cause  lu ng  c a n c e r  a t  doses 
low er th a n  t h a t  f o r  any o th e r  pulm onary c a rc in o g e n . I n h a la t io n  exposu res to  
b e ry lliu m  s u l f a t e  a t  39 ug Be/m^ f o r  s ix  m o n th s ' and 2 .8  ug Be/rn*  ̂ f o r  18 
m o n th s^  have produced  pulm onary c an c e r  in  r a t s .  A s in g le  i n j e c t i o n  o f on ly  
40 ug o f  b e ry lliu m  as b e ry lliu m  h y d ro x id e  induced  lung  c a n c e r , and on ly  4 ug 
o f b e ry lliu m  produced m e t a p l a s i a ^ .  Based upon th e s e  o b s e rv a t io n s , 
b e ry lliu m  compounds a re  c o n s id e re d  to  be among th e  most p o te n t  c a rc in o g en s  
th a t  have e v e r  been t e s t e d  in  a n im a ls .

Hardy e t  a l . H  in  a c l i n i c a l  rev iew  o f  th e  B ery llium  Case R e g is t ry  d a ta  
r e p o r te d  t h a t  th e r e  was no R e g is t ry  ev id en ce  a s  o f  1967 t h a t  b e ry lliu m  caused 
can ce r in  hum ans. R ecogn iz ing  m ajor d e f ic ie n c ie s  in  th e  R e g is t ry  f o r  
e v a lu a tin g  th e  c a r c in o g e n ic i ty  o f b e ry lliu m , th e  a u th o rs  u rg ed  a p ro s p e c tiv e  
s tu d y  o f w orkers employed in  th e  b e ry lliu m  in d u s t r y .  B a y lis s  and L a in h a r t  in  
197212 r e p o r te d  no s i g n i f i c a n t l y  in c re a s e d  r i s k  o f  r e s p i r a to r y  t r a c t  can c e r 
among w orkers employed a t  two b e ry lliu m  p ro d u c tio n  f a c i l i t i e s .  T h is s tu d y  
lik e w is e  was s u b je c t  to  m u lt ip le  l i m i t a t i o n s .  F i r s t ,  th e  s tu d y  group 
c o n s is te d  n o t on ly  o f w orkers d i r e c t l y  engaged in  th e  p ro d u c tio n  o f b e ry lliu m , 
bu t a ls o  in d iv id u a ls  engaged in  c l e r i c a l ,  s a l e s ,  and a d m in is t r a t iv e  a c t i v i t i e s  
a t  e i th e r  o f  th e s e  two f a c i l i t i e s .  Second, th e  s tu d y  group was d e f in e d  u s in g  
re c o rd s  su b m itted  by i n d u s t r i a l  r e p r e s e n ta t iv e s  w ith  no in d ep en d en t s c i e n t i f i c  
assessm en t o f  th e  p la n t  employment f i l e s  o r o th e r  re c o rd  system s to  in s u re  th e  
e x h a u s tiv e  in c lu s io n  o f  a l l  in d iv id u a ls  h av in g  been employed a t  th e  f a c i l i t i e s  
s tu d ie d .  T h ird , by d e f i n i t i o n ,  th e  s tu d y  p ro v id ed  l i t t l e  o p p o r tu n i ty  to  
s c i e n t i f i c a l l y  a s s e s s  th e  p o t e n t i a l  c a r c in o g e n ic i ty  o f  b e ry lliu m  a t  20 o r more
y e a rs  s in c e  o n se t o f  ex p o su re , t h a t  tim e p e r io d  p re v io u s ly  shown in  s tu d ie s  o f
o th e r  a g e n ts  to  be a s s o c ia te d  w ith  th e  d e te c t io n  o f a c a rc in o g e n ic  r i s k .  
F o u rth , th e  s tu d y  used r a t e s  from  th e  e n t i r e  U .S . w h ite  male p o p u la tio n  to  
g e n e ra te  ex p ec ted  d e a th s ,  w ith  no c o n s id e ra t io n  g iven  to  th e  f a c t  th a t  th e  
m a jo r i ty  o f  th e  s tu d y  group were r e s id e n t s  o f  B erks County, P e n n sy lv a n ia , a 
geog raph ic  a re a  hav in g  a " lu n g  c an c e r  m o r ta l i ty  r a t e  s i g n i f i c a n t l y  low er than  
t h a t  o f  th e  U .S .

In  1969, Mancuso and E l - A t t a r ^  r e p o r te d  th a t  in d iv id u a ls  employed in  
two b e ry lliu m  p ro d u c tio n  p la n ts  d u rin g  1937-1948 and fo llo w ed  th rou gh  1965 
e x p e rien ced  an in c re a s e d  r i s k  o f lu n g  c a n c e r when c o n tr a s te d  w ith  ru b b e r  
w orkers fo llo w ed  over th e  same p e r io d  o f tim e . More r e c e n t ly ,  ru b b e r  w orkers 
them selves have been shown to  be a t  an  in c re a s e d  r i s k  o f  c a n c e r , in c lu d in g
bronchogenic c a n c e r , th u s  th e  p re v io u s ly  r e p o r te d  e x c e ss iv e  r i s k  o f  lung



cancer among b e ry lliu m  p ro d u c tio n  w orkers was an u n d e re s tim a te  o f  th e  t r u e  
r is k ^ > l-5 » l° > 1 7 . In  1970, Mancuso^® f u r th e r  r e p o r te d  on th e  r o l e  o f 
b e ry lliu m -in d u c e d  b r o n c h i t i s  and pneum on itis  in  th e  e t io lo g y  o f  lu ng  can ce r 
among b e ry lliu m  p ro d u c tio n  w o rk e rs . In  t h i s  s tu d y , among 142 cases  o f 
b e r y l l iu m -r e la te d  b r o n c h i t i s  and pneum on itis  i d e n t i f i e d  d u rin g  1940-1948, s ix  
dea th s  due to  lu n g  c an c e r  su b se q u e n tly  o c c u rre d , f o r  an a g e -a d ju s te d  lu ng  
cancer m o r ta l i ty  r a t e  o f 284.3 p e r  100,000 p o p u la tio n . T h is  r a t e  when 
c o n tra s te d  w ith  77 .7  f o r  a l l  w h ite  m ales employed in  th e  same b e ry lliu m  
p ro d u c tio n  f a c i l i t y  d u rin g  1937-1948, le d  th e  a u th o r  to  conclude " p r i o r ” 
chem ical r e s p i r a to r y  i l l n e s s  in f lu e n c e s  th e  su b seq u en t developm ent o f  lu n g  
cancer among b e ry lliu m  w o rk e rs . More r e c e n t ly ,  Hasan and K azem i^  re p o r te d  
an in c re a se d  r i s k  o f  d e a th  due to  lu ng  can ce r amoung 53 m ales who, s in c e  1965, 
were e n te re d  in to  th e  B ery llium  Case R e g is t ry  because  o f b e r y l l i o s i s .  W ithin  
th e  p a s t m onth, B a y lis s  and W agoner^  re p o r te d  a s t a t i s t i c a l l y  s i g n i f i c a n t  
In c reased  r i s k  o f d ea th  due to  b ronchogen ic  c a n c e r , n o n -n e o p la s tic  r e s p i r a to r y  
d is e a se  and h e a r t  d is e a s e  among w h ite  m ales o c c u p a tio n a l ly  employed in  a 
b e ry lliu m  e x t r a c t io n ,  p ro c e s s in g  and f a b r i c a t io n  f a c i l i t y  d u rin g  1942 th rou gh  
1967 and fo llow ed  th ro u g h  1976. The ex cess  o f b ronchogen ic  c a n c e r was most 
marked a f t e r  25 y e a rs  s in c e  o n se t o f b e ry lliu m  exposure  and o ccu rred  
i r r e s p e c t i v e  o f  th e  d u ra t io n  o f employment. This in c re a s e d  r i s k  of 
bronchogenic cancer cou ld  n o t be a t t r i b u t e d  to  c ig a r e t t e  smoking and was an 
u n d ere s tim a te  o f  th e  t r u e  r i s k  ex p e rien ce  by b e ry lliu m  p ro d u c tio n  w orkers due 
to  th e  ch o ice  o f  th e  c o n tro l  p o p u la tio n  and th e  s t a t i s t i c a l  tre a tm e n t o f 
in d iv id u a ls  l o s t  to  fo llo w -u p .

A d d itio n a l a n a l y s e s 21 d em o n stra ted  t h a t  th e  in c re a s e d  r i s k  o f 
bronchogen ic  can ce r among w orkers o c c u p a tio n a l ly  exposed to  b e ry lliu m  
p e r s i s te d  f o r  th o se  in d iv id u a ls  i n i t i a l l y  employed in  1950 o r l a t e r ,  t h a t  tim e 
p e rio d  d u rin g  w hich th e  Atomic Energy Commission l i m i t  o f  2 ug Be/m* was in  
e f f e c t .  More r e c e n t ly ,  Mancuso22 u s in g  re c o rd s  d e r iv e d  from th e  S o c ia l 
S e c u r ity  A d m in is tra t io n , dem o nstra ted  an in c re a se d  r i s k  o f  b ronchogen ic  can cer 
among w orkers a t  each  of two b e ry lliu m  p ro d u c tio n  f a c i l i t i e s , one in  Ohio and 
one in  P en n sy lv a n ia . T h is in c re a se d  r i s k  o f  b ronchogen ic  cancer a t  each 
f a c i l i t y  was most marked a f t e r  15 y e a rs  s in c e  o n se t o f  b e ry lliu m  e x p o su re .

In fa n te  e t  a l .2 3  dem o nstra ted  no in c re a s e d  r i s k  o f b ronchogen ic  can ce r 
among 418 w h ite  m ales e n ro l le d  a l iv e  in  th e  B ery lliu m  Case R e g is try  (BCR) 
d u rin g  Ja n u a ry  1 ,  1952, th ro u g h  December 3 1 , 1975. The i n a b i l i t y  to  
d em onstra te  an in c re a se d  r i s k  o f b ronchogen ic  can ce r among in d iv id u a ls  
d iagnosed  w ith  b e ry lliu m  d is e a s e  was la r g e ly  a fu n c tio n  o f th e  h ig h  case  
f a t a l i t y  due to  n o n -n e o p la s tic  r e s p i r a to r y  d is e a s e .  T h is  was dem o nstra ted  by 
an 1 8 -fo ld  e x c e s s iv e  r i s k  o f  n o n -n e o p la s tic  r e s p i r a to r y  d is e a s e  d e a th s ,  th e  . 
la rg e  m a jo r i ty  o f  which o c cu rre d  w ith in  15 y e a rs  s in c e  en ro llm e n t in to  th e  BCR.

The r e p o r t s  o f  B a y lis s  and Wagoner and o f Mancuso a re  c o n f irm a to ry  o f 
e a r l i e r  an im al b io a s sa y  and human e p id e m io lo g ic a l s tu d ie s  showing b e ry lliu m  to  
be a c a rc in o g e n .

In  view o f  th e  cu m u la tiv e  ev idence  p re s e n te d , NIOSH recommends t h a t  
b e ry lliu m  be c l a s s i f i e d  as a c a rc in o g e n . S ince  no s a fe  le v e l  has y e t been 
dem o nstra ted  f o r  a c a rc in o g e n , NIOSH f u r th e r  recommends t h a t  b e ry lliu m  be 
c o n tro l le d  a s low as p o s s ib le  in  th e  i n d u s t r i a l  s e t t i n g  so as to  m a te r ia l ly  
reduce th e  r i s k  o f  c a n c e r .



In  th e  su bsequen t p o r t io n  o f t h i s  te s tim o n y , NIOSH w i l l  a d d re s s  is s u e s  fo r  
th e  OSHA. perm anent s ta n d a rd  on b e ry ll iu m . OSHA h as  n o t recommended a s p e c i f i c  
method o f measurement f o r  a s s e s s in g  com pliance w ith  p e rm is s ib le  u n i t s  o f  
a irb o rn e  c o n c e n tra t io n s  o r employee exposure  to  b e ry lliu m . A s l i g h t  
m o d if ic a tio n  in  th e  sam pling  and a n a l y t i c a l  method recommended in  th e  NIOSH 
c r i t e r i a  document i s  in d ic a te d .  NIOSH recommends t h a t  th e  method o f 
m easurenen t o f  employee exp o su re  be c o l l e c t io n  o f p e rs o n a l sam ples on 
c e l lu lo s e  e s te r  membrane f i l t e r s  fo llo w ed  by f la m e le s s  a tom ic  a b s o rp t io n  
d e te rm in a tio n  o f th e  t o t a l  b e ry lliu m  in  th e  sam p le . This method has been 
e v a lu a te d  by NIOSH over th e  range  o f  2 .6 8 -1 1 .8 4  ug Be/m3 u s in g  a 4 0 - l i t e r  
a i r  sam ple. The p r e c is io n  and a c c u ra c y  o f  th e  method were de te rm in ed  to  be 
w ith in  +25% o f th e  " t r u e "  v a lu e  a t  th e  95% c o n fid en ce  l e v e l ^ .  The d a ta  
ind icate^  t h a t  t h i s  method would be s a t i s f a c t o r y  fo r  th e  m easurem ent o f  a i r  
c o n c e n tra t io n s  o f  0 .5  ug Be/m3 , p ro v id in g  t h a t  a 220 l i t e r  (130 m inutes a t
1 .7  l i t e r  per m inute) a i r  sam ple was c o l l e c te d .

Numerous p u b lish e d  r e p o r t s  document en v iro n m en ta l c o n c e n tra t io n s  o f 
b e ry lliu m  in  b e ry lliu m  p ro c e s s in g  and m an u fac tu rin g  f a c i l i t i e s .  S c h u l t e ^  

r e p o r te d  env iron m en ta l c o n c e n tra t io n s  o f  b e ry lliu m  in  a b e ry lliu m  m achine shop 
which in c lu d ed  l a t h e s ,  a m i l l  and a s u r fa c e  g r in d e r .  Of 1 ,2 7 1  a i r  sam ples 
c o l le c te d  from 1952 th rou gh  1960, 98% c o n ta in e d  l e s s  th a n  1 .0  ug Be/m3 , and 
91% c o n ta in e d  l e s s  th an  0 .2  ug Be/m3 . D uring th e  l a s t  two y e a rs  o f  t h i s  
stu d y  (1959-1960), b e ry lliu m  c o n c e n tra t io n s  were even lo w e r, w ith  96% o f  th e  
sam ples c o n ta in in g  l e s s  th a n  0 .2  ug Be/m3 . More r e c e n t ly ,  NIOSH found no 
d e te c ta b le  c o n c e n tra t io n s  o f  b e ry lliu m  in  a su rv ey  o f  a p la n t  m achining 
p r e c is io n  m eta l p a r t s ,  in c lu d in g  b e r y l l i u m ^ .

In  a NIOSH s u r v e y 2 7 1 p e rs o n a l g ro ss  a i r  sam ples o f  3 9  w orkers a t  a 
b e ry lliu m  p ro d u c tio n  p l a n t  showed av erag e  b e ry lliu m  c o n c e n tra t io n s  g r e a te r  
th an  2  ug Be/m3 f o r  2 8  of th e  w o rk e rs . In  a second p la n t  t h a t  p roduces 
b e ry lliu m  m eta l and f a b r i c a te s  i t ,  p e rso n a l g ro ss  a i r  sam ples o f  1 7  w orkers 
were t a k e n 2 7 ,  of th e s e  1 7 ,  a l l  b u t one showed a b e ry lliu m  c o n c e n tra t io n  
g r e a te r  th an  2 . 0  ug/m3 . In  a t h i r d  p la n t  w hich produces b e ry lliu m  co p p e r, 
th e  b e ry lliu m  c o n c e n tra t io n s  by th e  g ro ss  p e rso n a l sam ple method averaged  
g r e a te r  th an  2 . 0  ug/m3 f o r  f iv e  o f  th e  1 2  w o r k e r s ^ ,  a  more r e c e n t  
s tu d y 28 of one o f th e  above b e ry ll iu m  p ro d u c tio n  f a c i l i t i e s  showed th a t  th e  
average  b e ry lliu m  c o n c e n tra t io n  in  fo u r  o f  f iv e  a re a s  e v a lu a te d  exceeded 2 
ug/m3 w ith  one a re a  a v e ra g in g  1 3  ug/m3 .

These env iro n m en ta l d a ta  c l e a r l y  show t h a t  th e  th re e  e x i s t in g  b e ry lliu m  
p ro d u c tio n  f a c i l i t i e s  in  th e  U nited  S ta te s  n o t on ly  have exceeded th e  NIOSH 
p ro p o sa l o f  0 .5  ug Be/m3 b u t a l s o  d u r in g  th e  r e c e n t  p a s t  have exceeded th e  
c u r re n t  OSHA s ta n d a rd  o f  2 ug Be/m3 prom ulgated  in  1971. As su ch , NIOSH 
does n o t c o n s id e r  env iro n m en ta l d a ta  from th e s e  b e ry lliu m  p ro d u c tio n  
f a c i l i t i e s  a p p ro p r ia te  to  e v a lu a te  f e a s i b i l i t y  o f  e n g in e e r in g  c o n t r o l .  NIOSH 
b e lie v e s  t h a t  in  th e s e  s e v e ra l  b e ry lliu m  p ro d u c tio n  f a c i l i t i e s ,  a p p l i c a t io n  o f 
e x is t in g  e n g in e e r in g  c o n tr o l  te ch n o lo g y  would c o n tr ib u te  to  s i g n i f i c a n t  
r e d u c t io n  o f b e ry lliu m  c o n c e n tr a t io n s .  In  c o n t r a s t ,  b e ry lliu m  m achining 
o p e ra tio n s  a lr e a d y  h av in g  a p p lie d  e x i s t in g  e n g in e e r in g  c o n tr o l  tech n o lo g y  a re  
c u r r e n t ly  a t  o r below bo th  th e  e x is t in g  OSHA s ta n d a rd  and th e  NIOSH proposed  
s ta n d a rd  o f 0 .5  ug Be/m3 .

In  p ro p o sin g  a s ta n d a rd  NIOSH rec o g n iz es  th a t  in  each b e ry lliu m  o p e ra t io n  
th e  amount o f  b e ry lliu m  e m itte d  to  th e  w orkplace a i r  d u rin g  th e  co u rse  o f  a 
day o r v “ek o r y ea r is  v a r i a b l e .  For exam ple, in  one a re a  o f  a b e ry lliu m  
p ro d u c tio n  f a c i l i t y  th e  av erag e  b e ry lliu m  c o n c e n tra t io n  on 105 sam ples taken



over a 12 month p e r io d  was 5 .2  ug/m3 w h ile  th e  s ta n d a rd  d e v ia t io n  was 10.73 
ug/m3 28 # v a r i a b i l i t y  in h e r e n t  in  b e ry lliu m  o p e ra t io n s  means th a t
en g in ee rin g  and work p r a c t i c e  c o n tr o ls  sh ou ld  be desig n ed  to  meet a 
c o n c e n tra t io n  w e ll  below th e  p roposed  s ta n d a rd  to  e n su re  t h a t  th e  s ta n d a rd  i s  
n o t exceeded.

The use  o f e n g in e e r in g  c o n tr o l  i s  th e  p rim ary  method f o r  k e ep in g  exposure  
a t  o r below th e  env iro n m en ta l s ta n d a rd . Such c o n tro l  may in c lu d e  new p ro c ess  
system s; re d e s ig n  o f  p ro c e sse s  to  remove th e  w orker from th e  p ro c e s s ; 
en c lo su re  o f  p ro c e ss  equipm ent; l o c a l  ex h au st v e n t i l a t i o n  w ith  a b a lanced  
make-up a i r  su p p ly ; and low vo lum e-h igh  v e lo c i ty  vacuum p ickup  p o in t s .

In  a d d it io n  to  th e  use o f  e n g in e e rin g  c o n tr o l ,  work p r a c t i c e s  f o r  red u c in g  
b e ry lliu m  exposures in  th e  w orkplace a t  o r  below th e  p roposed  s ta n d a rd  sh ou ld  
be i n s t i t u t e d .  Work p r a c t i c e  c o n tro l  may in c lu d e : vacuum c le a n e rs  o r  w ate r
sp ray  c leanu p  m ethods; s e p a ra te  lo ck e r-ro o m s f o r  s t r e e t  c lo th e s  and work 
c lo th e s ;  ad eq u a te  show ering f a c i l i t i e s ;  p ro v is io n s  f o r  a d eco n tam in a tio n  
chamber fo r  b e ry lliu m  con tam ina ted  equipm ent r e q u i r in g  m ain tenance ; 
t i g h t - f i t t i n g  b e ry lliu m  t r a n s f e r  o p e ra t io n s ;  moving b e ry lliu m  con tam inated  
equipm ent abou t in  e n c lo su re s  ; and d e s ig n in g  c o n ta in e r s  f o r  b e ry lliu m  w ith  
a d a p te rs  so t h a t  a t i g h t  s e a l  can be formed d u rin g  b e ry lliu m  t r a n s f e r  s t e p s .
To be e f f e c t i v e ,  work p r a c t ic e s  m ust be c l e a r ly  e x p la in e d  and c a r e f u l ly  
su p e rv ise d .

Where e n g in e e r in g  and work p r a c t iv e  c o n tro ls  do n o t red uce  b e ry lliu m  
exposures to  o r below th e  en v iro n m en ta l s ta n d a rd , r e s p i r a t o r s  must be worn.
The use  o f  r e s p i r a to r y  equipm ent sh ou ld  be p e rm itte d  on ly  u n t i l  e n g in e e r in g  
and work p r a c t i c e  c o n tro ls  can be im plem ented which red u ce  th e  b e ry lliu m  
exposure  in  th e  w orkplace a t  o r  below th e  en v iro n m en ta l s ta n d a rd  and sh ou ld  be 
mandated d u rin g  m aintenance o f  o p e ra t io n s .  The em ployer shou ld  n o t r e l y  on 
th e  use o f  r e s p i r a to r s  a s  a c o n t r o l ,  s in c e  th e s e  w i l l  n o t red uce  th e  b e ry lliu m  
c o n c e n tra t io n s  in  th e  w orkp lace . A l i s t  o f  th e  recommended r e s p i r a t o r  
req u irem e n ts  f o r  th e  perm anent b e ry lliu m  s ta n d a rd  i s  su b m itted  f o r  th e  
r e c o r d ^ .  in  a d d it io n  NIOSH recommends th a t  th e  M edical S u rv e illa n c e  
S e c tio n  o f th e  OSHA proposed s ta n d a rd  be r e v is e d .  A recommended r e v i s io n  i s  
su b m itted  f o r  th e  re c o rd 3®. In  k e ep in g  w ith  th e  p r in c ip le s  o f m ed ica l 
s u r v e i l la n c e ,  NIOSH f u r th e r  recommends th a t  OSHA r e q u i r e  a l l  known and 
su sp e c ted  cases o f b e r y l l iu m - r e la te d  r e s p i r a to r y  d is e a s e s  be re p o r te d  to  th e  
B ery llium  Case R e g is t ry .

F in a l ly ,  because b e ry lliu m  i s  a c a rc in o g e n , NIOSH recommends th a t  th i s  
danger be p ro m in en tly  d isp la y e d  on a l l  w arn ing s ig n s ,  p la c a rd s  and l a b e l s .  
T ra in in g  program s should  a ls o  be i n i t i a t e d  to  f u l l y  in fo rm  employees o f th e  
h aza rd s  r e l a t e d  to  b e ry lliu m  ex p o su re .

R eports and o th e r  item s re fe re n c e d  in  th i s  NIOSH te s tim o n y  have been 
su b m itted  fo r  th e  h e a r in g  r e c o rd .

We a re  now rea d y  to  answ er q u e s t io n s .
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