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A laska  Health Project
P. 0 . Box 1037, Anchorage, Alaska 99510 (907) 272-8734

M a r c h  24, 1903 

Pat P o u r c h o t

S e n a t or  B e t t y e  f a h r e n k a m p  

P o u c h  V

Juneau, 7\K 99811

Dea r  Pat,

!5 T h a n k s  for the h e a r i n g  s u m m a r y  and the article.

I a m  e n c l o s i n g  a list o f  o u r  B o a r d  of D i r e c t o r s  an d  P r o f e s s i o n a l

R e s o u r c e s  C o m m i t t e e  that w ere r e q u e s t e d  at the h e a r i n g  in Juneau. 

I b e l i e v e  tha t it was S e n a t o r  E l i a s o n  that s p e c i f i c a l l y  r e q u e s t e d  

that this i n f o r m a t i o n  be m a d e  a v a i l a b l e  to the C o m m i t t e e

I h o p e  to h e a r  from y ou  soon a b o u t  a n e w  d r a f t  of SB 79.

y Sincerely,

S t e v e n  K a d i s h  

E x e c u t i v e  D i r e c t o r

(\([ F ( I fi >.;a  M i! 6 3
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P r o f e s s i o n a l  R e s o u r c e s  C o m m i t t e e  M e m b e r s

Ja n  Bolt, R.N., B.S.N., C.C . R . N . ,  H e a l t h  Ed u c a to r ,  T h e r m a l  Unit, P r o v i d e n c e  

H o s p i t a l

M i c h a e l  C a r ro l l ,  M . D . , O n c o l o g i s t

C h a n c y  Croft, Att o r n e y , Croft, T h u r l o w  an d  D u g g a n

Neil Fried, L a b o r  E c o n o m i s t , A l a s k a  D e p a r t m e n t  o f  L a b o r

S t a n  Godsoe, C h i e f  o f  C o n s u l t a t i o n  and T r a i n i n g ,  A l a s k a  D e p a r t m e n t  o f  

Labor, O c c u p a t i o n a l  S a f e t y  and H e a l t h  S e c t i o n

Ow e n  Hanley, M.D., I n t e r n i s t

Ray J o rg e n s o n ,  C hi e f  I n d u s t r i a l  H y g i e n i s t,  A l a s k a  D e p a r t m e n t  of Labor, 

O c c u p a t i o n a l  Sa f e t y  an d  H e a l t h  S e c t i o n

T o m  Kos at s k y ,  M.D., Medi c a l  E p i d e m i o l o g i s t ,  State of A l a s k a

B o b  Landau, A s s i s t a n t  A t t o r n e y  General, S t a t e  of A l a s k a

L e o n a r d  L i m tiaco, I n d u s t r i a l  H y gi e n i s t ,  U.S. O c c u p a t i o n a l  S a f e t y  an d  H e a l t h  

A d m i n i s t r a t i o n

W a y n e  Myers, M.D., Director, WAM I  P r o gram, U n i v e r s i t y  of Alaska, F a i r b a n k s  

Eri c Olson, A t t o r n e y

St a c i e  Pascal, Loss C o n t ro l  R e p r e s e n t a t i v e

G e o r g e  Riley, S a f e t y  Officer, U n i v e r s i t y  of Alaska, F a i r b a n k s  

Ar t  R o b s e n , A t t o r n e y

Eric Shortt, I n d u s t r i a l  H y gienist, A l a s k a  D e p a r t m e n t  o f  Labor, O c c u p a t i o n a l  

S a f e t y  an d  H e a l t h  S e c t i o n

Joh n Sims, Director, O f fi c e  of M i n e r a l  D e v e l o p m e n t

D e b o r a h  W i l l i a m s ,  A t torney, S m i t h  and G r u e n i n g

Daniel Bacon, E n v i r o n m e n t a l  S I n d u s t r i a l  H y g i e n e  Analyst, C h e m i c a l  &

G e o l o g i c a l  Labs

B ill Blythe, I n du s t r i a l  H y g i e n is t ,  A l a s k a  D e p a r t m e n t  o f  Labor, O c c u p a t i o n a l  

S a f e t y  and H e a l t h  S e c t i o n

D o r i s Heilman, MD, O b s t e t r i c i a n ,  F a i r b a n k s  C l i n i c

Joe O'Co n n e l l ,  A t torney, A l a s k a  Legal S e r v i c e s

D a n n y  Sanchez, S a f e t y  O f f i ce r ,  F a i r b a n k s  N o r t h  S t a r  B o r o u g h

Jo h n  M l d d a ug h ,  MD, S tate E p i d e m i o l o g i s t ,  D e p a r t m e n t  o f  Health £ S o c i a l  S e r v i c e s
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B o ard  o f  D i r e c t o r s

Ray B ro w n , V ic e  P r e s id e n t  
W este rn  A la s k a  B u i ld in g  T ra d e s

P a u l Dunham, L a b o r R e p r e s e n ta t iv e

D a r y l  E y g a b ro a d , B u s in e s s  Agent 
M a c h in is t s  L o c a l  601

D a v id  n o t t s t e in ,  P u rc h a s in g  
M anag er, C a r r - G o t t s t e in

M ick  Hotrum
D i s t r i c t  C o u n c il  o f  L a b o re r s

Su san  Jo h n so n , P rogram  C o o r d . ,  
MOA H e a lth  D ep artm ent

Dan M iddaugh , Member 
A s b e s to s  W o rke rs  L o c a l 97

E r i c  M yers 
R e s e a rc h  A n a ly s t

H e le n  Anne M y e rs , P h . D 
V/AMI M e d ica l E d u c a t io n  Program

D eborah  N u cc io  
P h y s ic ia n  A s s i s t a n t

I l o l l i  PToog,  A t to rn e y  
D ic h t e r  & P lo o g

V i r g i n i a  P o s id , RN, BSN 
Home H e a lth  C a r e , In c

R o o fe r s , 1818 W. N o rth e rn  W:
L ig h t s ,  Anch Q9503
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A n ch o rag e  99507

130 W. I n t ' l  A i r p o r t  Rd W:
A ncho rag e  99502 I I :
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A n ch o rag e  99502

391'' P e t e r k in  Ave 
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VI:
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27 8 -3 7 1 5

56 1 -2 1 6 2
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S t a f f

S te v e n  R a d is h , E x e c u t iv e  
D i r e c t o r

L a w re n ce  D . W e is s , P h . D . ,  MS 
' D ep uty  D i r e c t o ri

B ren d a  D u f f e y ,  E d i t o r  S:
O f f i c e  M anager

1135 I  S t r e e t  
A ncho rag e  99501

830  W. 21st. 
A ncho rag e  99503

H: 27 6 -5 8 3 2  

! ! : 33 8 -6 4 3 2  

H : 3 4 5-7 712

h'r-
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A s s o c i a t e d  G e n e r a l  C o n t r a c t o r s  

A l a s k a  T r u c k i n g  A s s o c i a t i o n  

Alaska. R e t a i l  A s s o c i a t i o n  

A l a s k a  S e a f o o d  P r o c e s s o r s  

A l a s k a  L o g g e r s  A s s o c i a t i o n  

A l a s k a  M i n e r s  A s s o c i a t i o n

A l a s k a  S u p p o r t  I n d u s t r y  

A l l i a n c e  

A n c h o r a g e  L a u n d r y  & Dr y  

C l e a n e r s  A s s o c i a t i o n  
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R i c k  H a l rord 

J o e  P. J o s e p h s o n  

T i m  K e l l y

J a l m a r  M. K e r t t u l a

H. P a p p y  M o s s  

B o b  M u l c a h y  

F r i t z  P e t t y j o h n  

B i l l  R ay  

P a t r i c k  R o d e y  

J o h n  C. S a c k e t t  

A r l i s s  S t u r g u l e w s k i  

R o b e r t  H. Z i e g l e r ,  Sr.

T h e  H o n o r a b l e :

M i t c h  A b o o d

A l b e r t  P. A d a m s

R a m o n a  B a r n e s

R o b e r t  H. B e t t i s w o r t h

C h a r l i e  B u s s e l l

B e t t e  C a t o

D o n  C l o c k s i n

J o h n  J. C o w d e r y

M i k e  D a v i s

J i m  D u n c a n

J o e  F l o o d

M i l o  H. F r i t z

J o h n  G. F u l l e r

W a l t e r  R. F u r n a c e

P e t e r  G o l l

Be n  G r u s s e n d o r f

J o e  L- H a y e s

A d e l h e i d  H e r r m a n n

V e r n  llurAbert

N i i l o  K o p o n e n

T h e  H o n o r a b l e :  

B a r b a r a  L a c b e r  

R o n a l d  L. L a r s o n  

J o h n  L i n d a u e r  

J o h n  J. Li ska 

H u g h  M a l o n e  

T e r r y  M a r t i n  

J a c k  M c B r i d e  

M i k e  M i l l e r  (D) 

M i k e  M i l l e r  (R) 

S a m  P e s t i n g e r  

R a n d y  P h i l l i p s  

J o h n  R i n g s t a d  

R i c h a r d  S c h u l t z  

M i k e  S z y m a n s k i  

M a e  T i s c h e r  

R i c k  U e h l i n g  

A n t h o n y  V a s k a  

J e r r y  Ward  

Ron W e n d t e  

F r e d  F. Z h a r o f f

T h e  A l a s k a  E m p l o y e r s '  C o m m i t t e e  (AEG) o p p o s e s  HB 197 a n d  SB 79, "toxic and 

h a z a r d o u s  s u b s t a n c e s  in the w o r k p l a c e " .

A E C ' s  m e m b e r s h i p  i n c l u d e s  o v e r  5 ,0 0 0  A l a s k a n  e m n l o y e r s  w h o s t r o n g l y  b e l i e v e  

a s a f e  and h e a l t h f u l  w o r k p l a c e .

U n f o r t u n a t e l y ,  n e i t h e r  IIB 197 n o r  SB 79 i n c r e a s e  s a f e t y  and h e a l t h  in the 

w o r k p l a c e .

W e  h a v e  i n c l u d e d  A E C ' s  t e s t i m o n y  on  H B  197 ( w h i c h  is s i m i l a r  SB 79) to 

f u r t h e r  i l l u s t r a t e  the Bills' flaws. T h e  h i g h l i g h t s  of the tc !mony are:



The A l a s k a  S t a t e  L e g i s l a t u r e
A p r i l  2 5 ,  1 9 83 -  2  -

1. F e d e r a l  r e g u l a t i o n  w i l l  be p u b l i s h e d  thi s  s u m m e r  an d  c h e m i c a l  

m a n u f a c t u r e r s  an d d i s t r i b u t e r s  w i l l  be u n i f o r m l y  c o v e r e d .  A l a s k a n  e m p l o y e r s  

will, r e c e i v e  the n e c e s s a r y  i n f o r m a t i o n ,  k n o w n  as M a t e r i a l  S a f e t y  D a t a  S h e e t s  

( M S D S’s).

2. U n d e r  H B  197 and SB 79, the o u t s i d e  m a n u f a c t u r e r s  and s u p p l i e r s  a r e  

n o t  c o v e r e d .  A E C  f e el s  that t h e s e  m a n u f a c t u r e r s  a r e  the m o s t  k n o w l e d g e a b l e  

an d  t h e r e f o r e  s h o u l d  p r o v i d e  the " d o w n s t r e a m  e m p l o y e r s "  w i t h  the M S D S ' s .

On b e h a l f  of the A EC, I am a v a i l a b l e  tc r e s p o n d  to a n y  q u e s t i o n s  y o u  m i g h t  

h a v e  -

W i l l i a m  E. S c h n e i d e r  

C o - C h a i r m a n

A l a s k a  E m p l o y e r s '  C o m m i t t e e

P. 0. B o x  4 - 2 5 0 0  

A n c h o r a g e ,  A K  9 9 5 0 9  

9 0 7 / 2 7 6 - 5 3 5 4
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B i l l  No.: H o u s e  B u i  197

T i t l e :  "An A c t  r e l a t i n g  to h a z a r d o u s  and t o x i c  s u b s t a n c e s  and

p r o v i d i n g  for a n  e f f e c t i v e  d a t e . "

C o n t a c t :  B i l l  S c h n e i d e r

2 7 6 - 5 3 5 4

T. J. T h r a s h e r  

2 7 6 - 1 1 4 9

M y  n a m e  is B i l l  S c h n e i d e r  and w i t h  m e  t o d a y  is T. J. T h r a s h e r .  W e  p r e s e n t l y  

s e r v e  as Co-Chalrinen of the A l a s k a  E m p l o y e r s '  C o m m i t t e e  (AEC). T h e  A l a s k a  

E m p l o y e r s '  C o m m i t t e e  r e p r e s e n t s  o v e r  5 , 0 0 0  e m p l o y e r s ,  i n c l u d i n g :

A s s o c i a t e d  C e n e r a l  C o n t r a c t o r s ,  A l a s k a  T r u c k i n g  A s s o c i a t i o n ,  A l a s k a  R e t a i l  

A s s o c i a t i o n ,  A l a s k a  S e af o o d  P r o c e s s o r s ,  A l a s k a  L o g g e r s  A s s o c i a t i o n ,  A l a s k a  

M i n e r s  A s s o c i a t i o n ,  A l a s k a  S u p p o r t  I n d u s t r y  A l l i a n c e ,  A n c h o r a g e  L a u n d r y  

a n d  Dr y  C l e a n e r s  A s s o c i a t i o n ,  R e s o u r c e  D e v e l o p m e n t  C o u n c i l  and many 

i n d i v i d u a l  A l a s k a n  e m p l o y e r s .

A E C  h a s  d i r e c t e d  Ms. T h r a s h e r  and m y s e l f  to he h e r e  t o d a y  and pres e n t  our 

C o m m i t t e e  v i e w s  o n  I1B 197. W e  f u l l y  s u p p o r t  the goal of this bill, that is, a 

sa f e  an d  healthful. A l a s k a  w o r k p l a c e .
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U n f o r t u n a t e l y ,  t h i s  B i l l  c r e a t e s  m a n y  c o s t l y  h u r d l e s  and p i t f a l l s  o n  the p a t h  

t o w a r d s  w o r k e r  s a f e t y .

M o r e  i m p o r t a n t l y ,  h o w e v e r ,  t h e r e  is a k e y  i n g r e d i e n t  m i s s i n g  f r o m  this B i l l  —  

c o m m o n  sense.

I
As s o m e o n e  w h o  h a s  s p e n t  o v e r  12 y e a r s  in the s a f e t y  p r o f e s s i o n ,  I c a n  t e l l  

yo u  tha t th e m o s t  i m p o r t a n t  tool a v a i l a b l e  in  the p r e v e n t i o n  of a c c i d e n t s ,  o n  

o r  o f f  the job, is c o m m o n  s e n s e .  A l l o w  m e  to b r i e f l y  i l l u s t r a t e  the a b s e n c e  

of c o m m o n  s e n s e  f r o m  IIB 197.

M o s t  of the g o o d s  u t i l i z e d  in A l a s k a  a r e  s h i p p e d  u p  f rom the L o w e r  48.

S e v e r a l  t h o u s a n d  tons of d i f f e r e n t  m a t e r i a l s  a r r i v e  a n n u a l l y  b y  s hip, p l a n e  

and truck.

U n d e r  HB 197, o v e r  4 0 , 0 0 0  of th e s e  s u b s t a n c e s  w i l l  p o t e n t i a l l y  b e  c l a s s i f i e d  

as toxic or h a z a r d o u s .

D e t a i l e d  s c i e n t i f i c  I n f o r m a t i o n  m u s t  be p r o v i d e d  on e a c h  of t h e s e  

s u b s t a n c e s :  C A B  n u m b e r s ,  c h e m i c a l  n a m e s ,  p o t e n t i a l  ri s k s,  cLc.

I a g r e e  this i n f o r m a t i o n  s h o u l d  he p r o v i d e d  for s e l e c t e d  s u b s t a n c e s  by the 

m a n u f a c t u r e r .  T h e y  h a v e  th e  e x p e r t i s e  to p r o v i d e  the i n f o r m a t i o n  r e q u i r e d  by 

this Bill.
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B ut, as we a l l  k n o w ,  t h e  m a n u f a c t u r e r s  of a l m o s t  al l  of the g o o d s  u t i l i z e d  in 

t h i s  s t a t e  a r e  not h e r e .  T h e y  a r e  l o c a t e d  o u t s i d e  of A l a s k a  a n d  ar e  n ot  

c o v e r e d  b y  th i s  B il l .

T h e r e  is a n  a l t e r n a t i v e  c o u r s e  to f o l l o w  o n  t his p a t h  t o w a r d s  w o r k p l a c e  

s a f e t y .  It m a k e s  s e n s e  a n d  I e n c o u r a g e  the C o m m i t t e e  to g i v e  it s e r i o u s  

c o n s i d e r a t i o n .

T h e  F e d e r a l  h a z a r d  c o m m u n i c a t i o n  c o v e r i n g  t o x i c  and h a z a r d o u s  s u b s t a n c e s  w i l l  

go i n t o  e f f e c t  this s u m m e r ,  a c c o r d i n g  to T h o r n e  A u c h t c r ,  U n d e r s e c r e t a r y  of 

L a b o r  for OSHA.

T h i s  r e g u l a t i o n  w i l l  a p p l y  to a l l  s t a t e s  and will r e q u i r e  m a n u f a c t u r e r s  to 

p r o v i d e  t oxic i n f o r m a t i o n  o n  t h ei r  p r o d u c t s .

U n d e r  HB 197, A l a s k a  e m p l o y e r s ,  w i t h  the a s s i s t a n c e  of the S t a t e  D e p a r t m e n t  of 

L a b o r ,  m u s t  p r o v i d e  the s a m e  i n f o r m a t i o n .  An d  in m a n y  i n s ta n c e s ,  the e m p l o y e r  

a n d  S t a t e  w i l l  go b a c k  to the m a n u f a c t u r e r  to a c q u i r e  this I n f o r m a t i o n .  A  

c o s t l y ,  d u p l i c a t i v e  r o u t e  w h i c h  c a n  e a s i l y  he a v o i d e d  by a d o p t i n g  the f e d e r a l  

r e g u l a t i o n  i n t o  our S t a t e  codes.

O u r  C o m m i t t e e  s e e s  o t h e r  o b j e c t i o n a b l e  p r o v i s i o n s  of H B  197, bu t  we w i l l  

r e s e r v e  t h o s e  c o m m e n t s  u n l e s s  th e  C o m m i t t e e  s e e k s  that i n f o r m a t i o n .

T h a n k  you fo r  yo u r  time and T. a m  a v a i l a b l e  for a n y  q u e s t i o n s  the  C o m m i t t e e  

might: have.
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MEMORANDUM

TO B ETTYE  FAHRENKAMP & EVERYBODY

FROM: ARTHUR L Y L E  ROBSON

DATE: A P R IL  2 8 , 1983

RE SB 79 -  RIGHT TO KNOW -  LEG ISLA T IO N

H a v in g  gone to  Ju n e a u  t h i s  w e e k , I  c a n n o t re p e a t  a g a in  n e x t .  I  
n o te  t h a t  House B i l l  304 comes up on Monday, May 2 n d , a s  w e l l  a s  
th e  m e e tin g  on SB 7 9 , and t h a t  in  a l l  p r o b a b i l i t y ,  S a c h e t 's  
a tte m p t to  r e p e a l  D a v is /B a c o n  w i l l  come up on T u e s d a y , May 3 rd . I  
s im p ly  h ave  to o  many o th e r  t h in g s  to  do .

W ith  r e s p e c t  to  th e  R ig h t  to  Know B i l l ,  I  make th e  fo l lo w in g  
o b s e r v a t io n :

1 . W a it in g  f o r  th e  OSHA a c t io n  i s  now no lo n g e r  a v ia b le  o p t io n  
from  any p o in t  o f  v ie w .

2 . A lth o u g h  th e  p u b l ic a t io n  may be t h i s  J u l y ,  i t  i s  two y e a r s  
b e fo re  i t  comes in t o  e f f e c t .

3 .  I t  r e g u la t e s  o n ly  m a n u fa c tu re r s  (o f  w h ic h  we have none in  
A l a s k a ) , d i s t r i b u t o r s  (who a re  th e  t r u c k in g  l i n e s  who squawk 
m ost ab o u t th «  r e g u l a t i o n ) , and im p o r te r s  (who a re  n o t r e a l l y  
a f a c t o r  in  m ost t o x i c  s u b s t a n c e s ) . T h e re  i s  no r e g u la t io n  
o f  th e  A la s k a n  w ork p la c e ,  w it h  th e  e x c e p t io n  o f  t r u c k in g  
l i n e s .  I t  m ig h t be w o rth  w h i le  to  n o te  t h a t  t r u c k in g  l i n e s  
a l r e a d y  have  e x t e n s iv e  r e g u la t io n  a lo n g  th e s e  l i n e s  w h ich  i s  
u n ifo rm  o n ly  in  th e  se n "e  o f  th e  u n ifo rm  d is r e g a r d  f o r  sam e.

4 . I  recommend t h a t  we move on to  mark up f o r t h w i t h  b e c a u se  i f  
we d o n ' t  g e t  q o in g , w e ' l l  n e v e r  g e t  t h e r e .  T h e re  i s  no 
in d i c a t io n  t h a t  th e  l e g i s l a t u r e  w i l l  be any b e t t e r  o r  d i f T e r ­
e n t iy  o rg a n iz e d  n e x t  t im e  aro un d  a n d , t h e r e f o r e ,  i t  i s  no 
more l i k e l y  t h a t  a n y th in g  w i l l  be a c c o m p lish e d  a y e a r  from  
now.

5 . I  w o u ld n 't  w o rry  ab o u t OSHA p re e m p t io n . OSHA j c p r im a r i l y  a 
p ro c e s s  o f  r e g u la t io n ,  n o t s t a t u t e ,  and th e  r e g u la t io n s  a re  
o n ly  in  c o n f l i c t  w it h  s t a t e  la w  i f  th e  s t a t e  law  i s  more 
l i b e r a l ,  t h a t  i s ,  l e s s  p r o t e c t i v e ,  o f  th e  w o rk e r . Under 
th o se  c i r c u m s t a n c e s , th e  OSHA s t a t u t e s  w ou ld  p reem pt o r  s e t  
a s id e  o f  th e  s t a t e  la w . I t  a p p e a rs  t h a t  t h e r e  i s  no p o s s i ­
b i l i t y  o f  t h a t  b e c a u se  o f  th e  w a te re d  down n a tu re  o f  th e  OSHA 
r e g u la t io n s  w h ich  may oecome e f f e c t i v e  in  a c o u p le  o f  y e a r s .

---
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6 . O n  the d e f i n i t i o n  of  s u b s t a n c e s  c o v e r e d ,  I s t i l l  f a v o r  h a v i n g  
D O L  d e t e r m i n e  w h i c h  i t e m s  f r o m  the s p e c i f i c  l i s t s  a r e  to be 
c o v e r e d .  T h e r e  s h o u l d  be  a p r o v i s i o n  i n d i c a t i n g  t h a t  t h e y  
m u s t  a c t  w i t h i n  six m o n t h s  o f  the e n a c t m e n t  o r  e f f e c t i v e  d a t e  
of  the s t a t u t e  a n d  w i t h i n  s i x t y  d a y s  o n  i n d i v i d u a l  p r o d u c t  
q u e s t i o n s  b e i n g  r a i s e d  o r  r e v i s i o n s  in the l i s t s  w h i c h  are 
the s o u r c e  of  o u r  i t e m i z a t i o n  of h a z a r d o u s  m a t e r i a l s .

7. O n  t r a i n i n g ,  w e  w o u l d ,  o f  c o u r s e ,  w a n t  to t a k e  a d v a n t a g e  of 
i n - p l a c e  t r a i n i n g  p r o g r a m s .  I d o n ' t  feel t h a t  c o n d u c t i n g  
p r o g r a m s  in or w r i t i n g  m a t e r i a l  s a f e t y  d a t a  s h e e t s  in a n y  of 
t h e  m u l t i t u d e  of n a t i v e  l a n g u a g e s  s p o k e n  in A l a s k a  w i l l  be 
p r o d u c t i v e .  T h e s e  l a n g u a g e s  a r e  p r i m a r i l y  s p o k e n  a n d  o n l y  
r e c e n t l y  h a s  t h e  U n i v e r s i t y  a t t e m p t e d  to m a k e  t h e m  in t o  
w r i t t e n  l a n g u a g e s .  T h e  n u m b e r  of  i n d i v i d u a l s  w h o  c o u l d  r e a d
t h e m  o n  a n y  job w o u l d ,  t h e r e f o r e ,  be  m i n i m a l .

8 . I s t i l l  o p p o s e  a t h i r t y  d a y  g r a c e  p e r i o d  for s u p p l y i n g  an
M S D S .  T h e s e  c o u l d  b e  m a d e  a v a i l a b l e  b y  the D e p a r t m e n t  of  
L a b o r  e v e n  if th e y  w e r e  a n o m i n a l  c h a r g e  s u c h  as 30 o r  50 co 
p i c k  so m e  up. U n d e r  t h o s e  c i r c u m s t a n c e s ,  t h i r t y  d a y s  is 
c o m p l e t e l y  a d e q u a t e  for m a n d a t o r y  h a n d l i n g  of  a t o x i c  s u b­
s t a n c e  w i t h o u t  b e i n g  s u p p l i e d  w i t h  an MSDS.

9. W i t h  r e s p e c t  to r e p o r t s  to b e  f i l e d  w i t h  DOL, as far as I a m
c o n c e r n e d ,  the r e p o r t s  n e e d  o n l y  i n d i c a t e  (1 ) w h a t  t o x i c
s u b s t a n c e s  are c o v e r e d ,  (2 ) w h e r e  the i n f o r m a t i o n  is a v a i l­
a b l e  to w o r k e r s ,  (3) w h e t h e r  the i n f o r m a t i o n  h a s  b e e n  m a d e
a v a i l a b l e  to fire a n d  p o l i c e ,  a n d  (4) a c o p y  o f  a n y  a p p l i­
c a b l e  M S D S ' s .

10. T h e  t r a d e  s e c r e t s  s i t u a t i o n  is a R e d  H e r r i n g  a n d  for m y  m o n e y  
c o u l d  b e  i g nored. A n y  l a n g u a g e  to p u t  in to p r o t e c t  t r a d e  
s e c r e t s  s h o u l d  r e q u i r e  s o m e o n e  i m p a r t i a l  to  d e t e r m i n e  t h a t  
t h e r e  r e a l l y  is a t r a d e  s e c r e t  i n v o l v e d .

11. M i s c e l l a n e o u s  d e f i n i t i o n s  c a n  be p i c k e d  u p  by the DOT. in
r e g u l a t i o n s .

12. I v i e w  so m e  l a b e l i n g  r e q u i r e m e n t s  as e s s e n t i a l .  If a p a l l e t
of s o m e t h i n g  c a t c h e s  fire, it s e e m s  f u t i l e  to run to a s t a c k  
of  M S D S ' s  a n d  try to d e c i p h e r  f r o m  the c o l o r  of  the flames 
w h a t  it is t h a t ' s  b u r n i n g .  C o l o r  c o d i n g  c a n  be u s e f u l  in 
r e f i n e r i e s ,  etc.

13. I d o n ' t  c a r e  a b o u t  the a n t i - w a i v e r  p r o v i s i o n s  b e c a u s e  I 
s u s p e c t  that the law w i l l  find t h e s e  to b e  a m a t t e r  o f  c o m m o n  
law. T h e  A l a s k a  S u p r e m e  C o u r t  j u s t  d o e s n ' t  b u y  t h a t  s o r t  of 
s t u f f .

14. I see no r e a s o n s  to e x e m p t  h o s p i t a l s  b e c a u s e  t h e i r  p r o b l e m  
lies w i t h  p h a r m a c e u t i c a l s  a n d  t h e s e  a r e  a l r e a d y  c o v e r e d  and



M e m o r a n d u m  to  S e n a t e  & H o u s e
P a g e  3
A p r i l  28, 1983

won'1 -rt o f  t h i s  b i l l .  H o s p i t a l s  s i m p l y  like to get
an  e*u * . f r o m  e v e r y t h i n g  r e l a t e d  t o  l a b o r  l e g i s l a t i o n .
T h e y  h a * ~  ueen q u i t e  s u c c e s s f u l  so far a n d  in th i s  s t a t e  at 
l e a s t  a r e  o f t e n  v e r y  a b u s i v e  e m p l o y e r s .

15. W i t h  r e s p e c t  to t r a n s p o r t a t i o n  a n d  w h e r e  A l a s k a  r u l e s  b e c o m e  
e f f e c t i v e ,  the s t a t e s  t h a t  h a v e  t h e s e  la w s  h a v e  no p r o b l e m ,
p r o v i d i n g  t h a t  s h i p p i n g  w i t h i n  the b o r d e r s  of the s t a t e
r e q u i r e s  the n e c e s s a r y  l a b e l i n g  a n d  M SDS. W e  w o u l d  l i k e w i s e  
n o t  h a v e  a p r o b l e m .  H o w e v e r ,  if it w i l l  m a k e  p e a c e  w i t h  the 
t r u c k i n g  i n d u s t r y ,  w e  c o u l d  p r o v i d e  t h a t  l a b e l i n g  a n d  M S D S  
r e q u i r e m e n t s  a t t a c h e d  o n l y  a t  t h e  f i r s t  t r a n s - s h i p m e n t  or 
u n l o a d i n g .  T h e y  m i g h t  w a n t  to t a l k  t o  D i c k  C u r r i n g t o n  on 
t h i s  b e c a u s e  he is the p e r s o n  in A l a s k a  p r o b a b l y  m o s t  a w a r e  
o f  t h e  t r a n s p o r t a t i o n  r e q u i r e m e n t s  u n d e r  w h i c h  s h i p p e r s  
a l r e a d y  o p e r a t e .

I w i l l  b e  g l a d  t o  b r a i n  s t o r m  on this at a n y  time; I ju s t  n e e d  a
w e e k  to r e c o v e r  f r o m  the t i m e  o f f  th i s  w e e k  lobbying.

S i n c e r e l y ,

A R T H U R  L Y L E  R O B S O N ,  A t t o r n e y  
f o r  M e m b e r s  of  U.A. L o c a l  375 
P l u m b e r s  & S t e a m f i t t e r s

A L R t C L M

c.c. N i n a  M o l l e t t  - N o r t h e r n  A l a s k a  E n v i r o n m e n t a l  C e n t e r  
M i c k  H o t r u m  - L a b o r e r s  U n i o n  No. 942 
S t e v e  K a d i s h  - A l a s k a  H e a l t h  P r o j e c t  
A l l  F a i r b a n k s  U n i o n  O r g a n i z a t i o n s
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—  A l a s k a n s  H ave a Right to K n o w  —

Th i s  s u m m e r  A l a s k a ' s  G o v e r n o r  Bil l  S h e f f i e l d  s i g n e d  int o  l a w r i g h t - t o - k n o w  

l e g i s l a t i o n  (S.B. 79) to p r o v i d e  i n f o r m a t i o n  to w o r k e r s  a b o u t  h a z a r d o u s  and 

t oxic s u b s t a n c e s  in the workplace.

T h e  b i l l  p a s s e d  A l a s k a ' s  S e n a t e  17 to 1 and b r e e z e d  t h r o u g h  the H o u s e  

39 to 0. It w a s  s u p p o r t e d  by health, labor, and e n v i r o n m e n t a l  groups.

"I'm d e l i g h t e d  that the l e g i s l a t u r e  has e n a c t ed  this bill so q u i c k l y .

It e n j o y s  w i d e  p u b l i c  s u p p o r t , " said Sen. Jo e  J o s e p h s o n  (D) o f  An chorage, 

o n e  o f  the b il l ' s  sponsors.

I n i t i a l l y  the r i g h t - t o - k n o w  l e g i s l a t i o n  was o p p o s e d  by i n d u s t r y  

r e p r e s e n t a t i v e s  for b e i n g  too inclusive, broad, an d  o v e r r e a c h i n g .  The y  

a l s o  sai d  the bill was u n n e c e s s a r y  b e c a u s e  a p r o p o s e d  U.S. O c c u p a t i o n a l  

S a f e t y  and H e a l t h  A d m i n i s t r a t i o n  (OSHA) r i g h t - t o - k n o w  r e g u l a t i o n  w o u l d  

be adequate.

"The A l a s k a n  bill i n cl u d e s  all a f f e c t e d  A l a s k a n  e m p l o y e r s  an d e m p l o y e e s  

in c o n t r a s t  to the p e n d i n g  federal r e g u l a t i o n  w h i c h  o n l y  d e a l s  w i t h  m a n u f a c t u r e r s .  

A c c o r d i n g  to A l a s k a  D e p a r t m e n t  of t abor e stimates, less than 5 p e r c e n t  of 

A l a s k a n  e m p l o y e r s  w o u l d  hav e  b e e n  c o v e r e d  by the p r o p o s e d  federal r e g u l a t i o n , "  

said A l a s k a  H e a l t h  P r o j e c t  E x e c u t i v e  D i r e c t o r  S t e v e n  Kadish.

R a d i s h ' s  group, A l a s k a  H e a l t h  Project, s u p p o r t e d  the A l a s k a n  l e g i s l a t i o n  

an d  w o r k e d  w i t h  d i f f e r e n t  g r o u p s  i n v ol v e d  to reach a bill, that w a s  a g r e e­

able to the d i v e r s e  interests.

(more)
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"N e v e r  let it be sai d  that b u s i n e s s  i n t e r e s t s  are o n l y  o u t  for a 

b u c k  o r  that e n v i r o n m e n t a l i s t s  n e v er  c o m p r o m i s e , "  A l a s k a  Sen. B e t t y e

F a h r e n k a m p  (D) s a i d  a b o u t  p a s s a g e  o f  the r i g h t - t o - k n o w  le g i s l a t i o n  w h i c h
|

she c o - s p o n s o r e d  w i t h  J o s e p h s o n , Sen. V i c  F i s c h e r  (D ) , and Sen. A rl i s s  

S t u r g u l e w s k i  ( R ) .

"P a s s a g e  o f  this l e g i s l a t i o n  m a r k s  the first time that a c o a l i t i o n  of 

health, labor, and e n v i r o n m e n t a l  g r o u p s  has formed to p r o t e c t  workers' 

h e a l t h  in A l a s k a , "  R a d i s h  said.

Th e  bill r e q u i r e s  tha t  i n f o r m a t i o n  on h e a l t h  h a z a r d s  a c c o m p a n i e s  

p r o d u c t s  c o n t a i n i n g  any o n e  of a b o u t  8LB k n o w n  h a z a r d o u s  s u b s t a n c e s  w h e n  

they are im p o r t e d  into the state. It a lso c al l s  for e m p l o y e r s  to p ost 

n o t i c e s  and p r o v i d e  t r a i n i n g  in w o r k p l a c e s  w h e r e  the h a z a r d o u s  m a t e r i a l s  

are used.

The new law g iv e s  employees the r ig h t  t o  request in fo rm a t io n  on p o s s ib ly  

haza rdous  sub s tan ce s  they a re  work ing w i th .  I f  an em p loye r does n o t  have 

t h a t  i n f o rm a t i o n ,  the  measure a l l o w s  the em p loye r t h r e e  work ing  days to  

re q u e s t  the  in fo rm a t i o n  from  the s t a t e  Department o f  Labo r o r  the manu­

f a c t u r e r .  i f  th e  employee re q u e s t in g  in fo rm a t io n  docs not r e c e iv e  a 

re sp on se  from  the  em p loye r w i th in  15 c a le n d a r  days , the employee has the 

r i g h t  t o  r e fu s e  w o rk ing  w ith  the haza rd ous  sub s tance  u n t i l  the in fo rm ab io  < 

i s  made a v a i l a b l e .

" W i thout o n o u e h  i n f o r m a t io n  a bout the potential h a z a r d  o f  a material, 

a w o r k e r  c a nn o t  take p r e c a u t i o n s  to p r e v e n t  an a c c i de n t  o r  illness," said 

Mic k  Hotr u m ,  a b u s i n e s s  a n d  saf e t y  r e p r e s e n t a t i v e  tor the A l a s k a  D i st r i c t  

C o u n c i l  of Laborers.

(more)



In a d d i t i o n  to s u p p o r t  from health, labor, e n v i r o n m e n t a l  g r o u p s  —  

a nd the e v e n t u a l  s u p p o r t  of i n d u s t r y  representat ive.-, —  the r i g h t - t o - k n o w  

b ill has e n t h u s i a s t i c  b a c k i n g  from A l a s k a ' s  Dep. rtnent o f  Labor.

"We are p l e a s e d  that G o v e r n o r  S h e f f i e l d  ha s  s i g n e d  S.B. 79 into 

lav;. W i t h  cc m a n y  h a z a r d o u s  an d  t oxic s u b s t a n c e s  used in and  a r o u n d  the

w o r k p l a c e  it is very im p o r t a n t  that the w o r k i n n  m e n  and w o m e n  in A l a s k a  

b e  i n f o r m e d  as to w h a t  they are handling.

"This d e p a r t m e n t  st a n d s  ready to a s s i s t  e m p l o y e r s  in their s a f e t y  

e d u c a t i o n  p r o g r a m s  an d  to p r o v i d e  i n f o r m a t i o n  as to the r e q u i r e m e n t s  of 

this law," said C o m m i s s i o n e r  of L abor J i m  Robison.

In d i s c u s s i n g  the legislation, K a d i s \ p o i n t e d  o u t  two a r e a s  he 

feels are s h o r t c o m i n g s  of th e bill.

"The b i l l  d o e s  no t  p r o v i d e  for s p e c i f i c  l a b e l i n g  o f  i n d iv i d u a l  

products, n o r  d o e s  it requ i r e  an y  r e p o r t i n g  to the s t at e  a b o ut  s p e c i f i c  

h a z a r d o u s  m a t e r i a l s , "  he said.

"Some o f  us w ill w a n t  to m o n i t o r  the c o n t r i b u t i o n s  it m a k e s  and be

r e a d y  to o f f e r  a m e n d m e n t s  (to the bill) if e x p e r i e n c e  s hows th e m  to be

n e c e s s a r y , "  J o s e p h s o n  c o mmented.

A r e p r e s e n t a t i v e  fro m  o n e  o f  the g r a s s  roots e n v i r o n m e n t a l  g r o u p s  

that s u p p o r t e d  the l e g i s l a t i o n  c i t e d  p o s s i b l e  i m p l i c a t i o n s  the bill has 

lor the comm u n i t y.

"Al th o u g h  the r i g h t - t o - k n o w  bill is a l an d m a r k  bill for workers, 

it a l s o  m a r k s  a p o t e n t i a l  turning p oint for c o m m u n i t y  h e a l t h  and e n v i r o n m e n t a l  

orotection. T h e  bill c o u l d  p r o v i d e  the i m p e t u s  for c o m m u n i t i e s  to d e m a n d  

thoir r i g h t  to k n o w  a b o u t  toxic s u b s t a n c e s  they e r e  e x p o s e d  to on a d a i l y  

b a s i s .

" F u r thermore, i n f o r m a t i o n  g a t h e r e d  o n  the types, q u a n t i t i e s,  and 

h a z a r d s  of s u b s t a n c e s  used by i n d us t r y  will a s s i s t  s tate an d  local e n v i r o n­

me n t a l  p r o t e c t i o n  g r o u p s  in m a n a g i n g  w a s t e s  that r e s u l t  from i n d u s t r y ' s  

a c t i v i t i e s , "  sa i d  D a v id  W i g g l e s w o r t h  of the A l a s k a  C e n t e r  for the E n v i r o n m e nt .

RIGHT TO KNOW —  3



A l a s k a  H e a l t h  P r o j e c t
417 W e s t  Eighth Avenue —  P. 0. Box 10-1017, Anchorage, Alaska 99510 -- (907)276-2864

N o v e m b e r  22, 1983

Rich-v.d Arc.b 

D e p a r t m e n t  ot L a b o r  

O c c u p a t i o n a l  S a f e t y  & H e a l t h  

P.O. Bo x  114 9  

June a u ,  A l a s k a  99811

D e a r  Richard:

As yo u  requested , I h ave r ev i e w e d  S.B. 79 a n d  h a v e  several c o mm e n t s  

a n d  q u e s t i o n s .

1. D e f i n i t i o n  o f  E x p o s u r e . The  w or k e r  r i g h t  to k n o w  la w  is b a s e a  upon 

e m p l o y e e  e x p o s u r e  to toxic an d haz a r d ou s  s u b s t a n c e s  o n  the job.

However, "exposure'1 is not c l e a r l y  d e f i n e d  in the b i l l . I r ecommend 

that the d e f i n i t i o n  o f  e x p o s u r e  reflect the s t a n d a r d s  o f  U.S.

O c c u p a t i o n a l  S a f e t y  a n d  H e a l t h  A d m i n i s t r a t i o n  ( O S H A ) , American 

C c n f e r e n c e  of G o v e r n m e n t a l  Industrial Hygienists, and A l a s k a  D e p a r t m e n t  

of Labor. If m o r e  than one o f  these a g e n c i e s  has a n  e x p o s u r e  s t a n d a rd

o n  a p a r t i c u l a r  substance, then the s t a n d a r d  w h i c h  m i n i m i z e s  the w o r k e r ' s  

e x p o s u r e  to that s u b s t a n c e  should be the s e l e c t e d limit.

However, the r e q u i r e m e n t s  o f  Lh^ law s h o u l d  be e f f e c t i v e  not j u s t  in 

c a s e s  w h e r e  the e x p o s u r e  e x c e e d s  the standard, but  for all instances 

w h e r e  the e m p l o y e e  m a y  be e x p o s e d  inc l ud i n g  " eq u i p m e n t  fail u r e  and 

r u p t u r e  o f  c o n t a i n e r s . "  In o t h e r  words, if p o t e n t i a l  c i r c u m s t a n c e s  

a r i s e  tha t  e x p o s e  the w o r k e r  to harmful a m o u n t s  of a ha z a r d o u s  substance, 

then the r i g h t  to k n o w  l a w  should be enforced.

2. R e g u l a t e d  S u b s t a n c e s . The lis t  of r e g u l a t e d  s u b s t a n c e s  m a y  not 

n e c e s s a r i l y  c o i n c i d e  w i t h  those c h e m i c a l s  no w  r e g u l a t e d  b y  the A l a s k a  

D e p a r t m e n t  of Labor. The l ist of r e g u l a t e d  s ub s t a n c e s  should be a 

c o m p i l a t i o n  o f  t h os e  c h e m i c a l s  listed in, 1' the l a t e s t  e d i t i o n  of 

" T h r e s h o l d  L i m i t  V a l u e s  for C h em i c a l  S u b s t a n c e s  an d  P h y si c a l  A g e n t s

In T h e  W o r k  E n v i r o n m e n t , "  A m e r i c a n  C o n f e r e n c e  o n  G o v e r n m e n t a l  I n d us t r i a l  

H y g i e n i s t s ,  2) 29 C F R  Part 1910, Subp a r t  7, T o xi c  A n d  H a z a r d o u s  

S u b s t a n c e s ,  "G e n e r a l  I n d u s tr y  Standards," O c c u p a t i o n a l  S a f e t y  an d  H e a l t h  

A d m i n i s t r a t i o n ,  a n d  3) o .hers the Alaska D e p a r t m e n t  of L a b o r  n o w  r e g u l a t e s  

that a r e  no t  i n cl u d e d  ir e i t h e r  of these two lists. As st a t e d  in the 

low, the n u m b e r  o f  r e g u l a t e d  s u bstances m a y  be e x p a n d e d  if the Al as k a  

D e p a r t m e n t  of L a b o r  c h o o s e s  to add a s u b s t a n c e  and if O S H A  F o r m  20 or 

e q u i v a l e n t  i n f o r m a t i o n  is r e q u i r e d under O S H A  regulations.
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3. D e f i n i t i o n s  o f  N e w  W o r k  A s s i g n m e n t . T h e  d e s c r i p t i o n  o f  the c on d i t i o n s  

for s a f e t y  e d u c a t i o n  b e f o r e  a n  e m p l o y e e  p e r f o r m s  a n e w  w o r k  a s s i g n m e n t  

(18.60.66) a p p e a r  c l e a r  to me, however, several o t h e r s  hav e  a s k e d  me 

a b o u t  this. I w o u l d  r e c o m m e n d  a fu l l e r  d e f i n i t i o n  p e r h a p s  w i t h  some 

e x a m p l e s .

4. I n - S t a t e  M a n u f a c t u r e r s . Sec. 1 8 . 6 0 . 0 6 5  r e q u i r e s  that  s u b s t a n c e s  

i m p o r t e d  into t h e state to b e  a c c o m p a n i e d  b y  the O S H A  For m  20 o r  

e q u i v a l e n t  i n f o r m a t i o n .  T h e r e  is no d i s c u s s i o n  o f  in-state 

m a n u f a c t u r e r s  o r  A l a s k a n  m a d e  pr oducts. T h e  sam e  r e q u i r e m e n t s  should 

be  a p p l i e d  to t h e  A l a s k a  m a n u f a c t u r e r s  a s  to t h o s e  o u t s i d e  the state.

Thi s p o i n t  n e e d s  further c l a r i f i c a t i o n .

5. M a t e r i a l  S a f e t y  D a t a  Sh e e t  I n f o r m a t i o n . All m a t e r i a l  sa fe t y  d ata 

sh e e t s  (MSDS) a r e  not equal. Some a r e  c o m p r e h e n s i v e  and accurate, 

and o t h e r s  are v a g u e  and i ncomplete. T h e  in t e n t  of the l a w  wa s  to 

p r o v i d e  e m p l o y e e s  w i t h  al?. the i n f o r m a t i o n  on t he  m a t e r i a l  s a f e t y  

d a t a  sheet. C a n  the state requi r e  a c o m p l  ted m a t e r i a l  s af e t y  data 

sh e et ?  In m y  op i n i o n ,  the p r o v i s i o n  o f  the p i e c e  o f  paper d o e s  not 

fulfill the o b l i g a t i o n s  of the law. Wha': o p t i o n s  a r e  a v a i l a b l e ?

6. R e f u s i n g  W o r k . In the c a s e  w h e r e  1) 15 d ays h a v e  p a s s e d  since r e q u e s t i n g  

O S H A  F o r m  20 i n f o r m a t i o n  o n  a p a r t i c u l a r  material, and the e m p l o y ee  ha s  

not r e c e i v e d  t h e  h e a l t h  a n d  safety mat er i a l ,  a n d  2) the e m p l o y e r  has

n o t  t a k e n  " m e a s u r e s  to a s s u r e  that e m p l o y e e s  a r e  n ot  expo s e d to the 

s u b s t a n c e , "  m a y  the e m p l o y e e  l e g a l l y  r e f u s e  to w o r k  w ith the s u b s t a n ce ?

7 . E n f o r c e m e n t . R e g u l a t i o n s  c o m p l e t e  w i t h  p e n a l t i e s  need to be 

d e v e l o p e d  and d i s t r i b u t e d .  As this m a y  take some time, I hope you 

c a n  b e g i n  this p r o c e s s  as soon as p o s s i bl e .  Furthermore, A l a s k a  

D e p a r t m e n t  o f  L a b o r  S a f e t y  a n d  H e a l t h  staff n e e d  to be i n f o r m e d  of 

their n e w  r e s p o n s i b i l i t i e s .

I h o p e  you f ound t hese c o m m e n t s  usef u l .  A l a s k a  H e a l t h  P r o j e c t  is

p l e a s e d  w i t h  the p r o g r e s s  to d a t e  o n  S.B. 7 9 ' s im p l e m e ntation. W e  would

b e  h a p p y  to a s s i s t  yo u  in w h a t e v e r  way w e  can.

Sincerely,

S t e v e n  K a d i s h  

E x e c u t i v e  D i r e c t o r

cc: Max A n d r e w s M i c k  H o t r u m  

Senator J o s e p h s o n  

A r t  Ro b s o n  

S e n a t o r  S t u r g u l e w s k i

K e v i n  D o u g h e r t y  

S e n a t o r  F a h r e n k a m p  V' 
S e n a t o r  Vic F i s h e r  

S t a n  G o ds o e
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C o m m u n i c a t i o n

U.S. D e p a r t m e n t  of L a b o r  

R a y m o n d  J. D o n o v a n ,  Secr e t a r y

O c c u p a t i o n a l  Safety a n d  H e a l t h  Administration 

T h o r n e  G .  Auchter, Assistant Secre t a r y
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Chemicals in the Workplace
A pp ro x im a te ly  2 5  m i l l i o n  w o rk e r s— about one  in fo u r  in the n a t io n ’ s 
w o rk  fo r c e— are exposed  to one o r  m ore  chem ica l hazards . The re  a re 
an est imated  5 7 5 , 0 0 0  ex isting chem ica l p roducts , and hundreds o f  
new ones  be ing in troduced annua l ly .  Th is  poses a ser ious p rob lem  f o r  
exposed  w o rk e rs .

Ch em ica l e xposu re  may  cause o r  contr ibute to many ser ious health 
e ffec ts  such as heart a i lm en ts , k idney  and lung damage , s te r i l i ty ,  
c ance r ,  b um s ,  and rashes, Som e  chem ica ls  may  a lso  be sa fe ty  hazards 
and have  the po tent ia l to cause f i res  and e xp lo s ion s  and o th e r  ser ious 
accidents .

Because  o f  the ser iousness o f  these safety and health p rob lem s and the 
lack o f  in fo rm a t ion  ava i lab le  to many em p loyees  and em p lo y e rs ,  the 
Occupa t iona l Sa fe ty  and Hea lth Adm in is t ra t ion  (O S H A )  has issued a 
new f in a l  standard entit led “ H aza rd  C om m u n ic a t i o n "  ( 2 9  C F R  
1 9 1 0 . 1 2 0 0 ) .  T he  goa l o f  the standard is to reduce the incidence o f  
chem ica l sou rce  i l lnesses and in ju r ies in the manu factu r ing  industr ies .

The purpose  o f  the hazard com mun ica t ion  standard is to estab lish 
u n i fo rm  requ irements to m ake sur.' that the hazards o f  a l l  chem ica ls  
p roduced , im po rted , o r  used w ith in the Un ited  S ta tes ’ m anu factu r ing  
sec to r [S tand a rd  Indus tr ia l C la ss i f ic a t ion  ( S IC )  Codes 2 0  through 39 ]  
arc e va lu a ted ,  and that this hazard in fo rm a t ion  is transmitted to 
a f fec ted  em p lo y e r s  and em p loyees .

Ch em ica l m anu fac tu re rs  and importe rs  must convey  hazard 
in fo rm a t ion  to downstream  em p loye rs  by means o f  labe ls on 
con ta ine rs  and materia! safe ty  data sheets (M S D S ) .  in add it ion , a l l 
cove red  em p lo y e rs  are requ ired to have a hazard com mun ica t ion  
p rog ram  to p rov ide  the in fo rmat ion  to the ir  emp loyees  by means o f  
con ta ine r labe l ing  and other fo rm s  o f  w a rn ing , M S D S .  and tra in ing .

Th is  w i l l  ensure, that a l l  em p loy e rs  rece ive the in fo rmat ion  they need 
to in fo rm  and train the ir em p loyees  p ro p e r ly  and to design and put in 
p lace em p lo y ee  p ro tec t ion  p rog ram s . It w i l l  a ls o  p rov ide  necessary 
hazard in fo rm a t ion  to em p loy ee s ,  so they can partic ipate in, and 
suppo rt , the pro tec t ive  measures instituted in the ir w o rkp laces .

Hazard Evaluation
The  qua l i ty  o f  the hazard  com mun ica t ion  p rog ram  is la rge ly  
dependent on  the adequacy and accu racy  o f  the hazard assessment.

Ch em ica l m anu factu re rs  and importe rs  are requ ired to rev iew  the 
ava i lab le  scientif ic  ev idence conce rn ing  the hazards o f  the chem ica ls 
they produce o r  im po r t ,  and to repo r t  the in fo rmat ion  they f ind  to their 
em p loy ee s  and to m anu factu r ing  em p loy e rs  w ho  purchase their 
p roducts . D ow nst re am  em p lo y e rs  can re ly  on  the eva lua t ion  
pe r fo rm ed  by the chem ica l m anu fac tu re r  o r  im po r te r  to estab lish their 
hazard com mun ica t ion  p rog ram s .

The  chem ica l m anu fac tu re rs ,  im po r te rs ,  and em p loy e rs  are 
respons ib le  fo r  the qua l i ty  o f  the hazard de te rm ina t ions they p e r fo rm . 
Each chem ica l is to be eva lua ted  f o r  its potentia l to cause adverse 
health e f fec ts  and its potent ia l to pose phys ica l hazards , such as 
f lam m ab i l i t y .  (D e f in i t i o n s  o f  hazards covered  are inc luded in the 
s tanda rd . )  Chem ica ls  which are listed in one o f  the fo l low in g  sources 
a re to be cons ide red  hazardous in a l l  cases:
•  2 9  C F R  1 9 10 ,  Subpart Z ,  T ox ic  and Haza rdous  Substances, 

Occupat iona l Sa fe ty  and Hea lth  A dm in is t ra t ion  (O S H A ) ,  an
•  T h re sh o ld  L im i t  V a lu e s  f o r  Chem ica l Substances and Phys ica l 

Agents in the W o r k  En v i ro nm en t ,  Amer ican  Con fe rence  o f  
G ove rnm en ta l Industr ia l H yg ien is ts  (A C G IH ) .

In  add it ion , chem ica ls  which have been eva luated and found to be a 
suspect o r  c on f i rm ed  ca rc inogen in the fo l low in g  sou rces are to be 
reported as such:
•  N a t iona l T o x i c o lo g j  P rog ram  (N T P ) ,  Annua l R eport  on 

Ca rc inogens ,
•  In ternat iona l Agency f o r  Resea rch  on  Cance r ( I A R C ) ,  M onog raph s , 

and
•  2 9  C F R  1910 , Subpart Z ,  T o x i c  and Haza rdous  Substances. 

Occupa t iona l and Hea lth  A dm in is t ra t ion  (O S H A ) .

Written Hazard C mmunication Program
Em p lo y e rs  must estab lish  a w ri tten , comprehens ive  hazard 
com m un ica t ion  p rog ram  which inc ludes p rov is ion s  f o r  con ta ine r 
labe l ing , materia l safe ty  data sheets , and an em p loy ee  training 
p rog ram . It must a ls o  conta in  a list o l  the hazardous chem ica ls  in each 
w o rk  a rea , the means the em p lo y e r  w i l l  use to in fo rm  em p lo y ee s  o f  
the hazards o f  non -rou t ine  tasks ( f o r  e xam p le ,  the c lean ing o f  reac to r 
v es se ls ) ,  hazards assoc ia ted with chem ica ls  in un labe led  p ipes , and 
the way the em p lo y e r  w i l l  in fo rm  contracto rs in manu factu r ing  
fa c i l i t ie s  o f  the hazards to which the ir  em p loy ee s  may be exposed .

The  written p rog ram  does not have to be lengthy o r  com p lica ted  and 
som e  em p loye rs  may be ab le  to re ly  on ex ist ing hazard

com mun ica t ion  p rog ram s to c om p ly  with the above  requ irements . The  
written p rog ram  must be ava i lab le  to em p lo y ee s ,  the ir  designated 
representatives , the Assistant Secre ta ry  f o r  O ccupa t iona l Sa fe ty  and 
Hea lth , and the D i r e c to r  o f  the Nat iona l Institute f o r  Occupat iona l 
Sa fe ty  and Hea lth  (N IO S H ) .

Labels and Othei ~orms of Warning
Chem ica l m anu factu re rs , im po r te rs ,  and d is tr ibu to rs  must be sure that 
conta iners o f  hazardous chem ica ls  leav ing  the w o  ’ ’ p) ice are labe led , 
tagged o r  m arked with the ident ity , approp ria te  h a . ' '  - warn ings , and 
the name and address o f  the manu fac tu re r  o r  o th e r  responsib le  party .

In the w o rkp lace , each con ta ine r must be labe led , tagged o r  marked 
with the identity o f  haza rdous  chem ica ls  con ta ined there in , and must 
show  hazard warn ings approp ria te  f o r  em p loyee  p ro tec t ion . The 
hazard warn ing can be any type o f  message, w o rd s ,  p ictures , o r  
sym bo ls  which convey  the hazards o f  the c h em ica l ( s )  in the conta iner . 
Labe ls  must be le g ib le ,  in Eng lish  (p lu s  o th e r  languages , i f  des ired ) , 
and p rom inen t ly  d isp layed .

Seve ra l exemp tions  to in -p lant ind iv idua l con ta ine r labe ls  are g iven :
•  Emp loye r' , can post signs o r  p lacards which convey  the hazard 

in fo rmat ion  i f  there are a numbe r o f  s ta t iona ry  conta iners within a 
wo rk  area which have s im i la r  contents and hazards .

® Va r iou s  types o f  s tandard opera t ing  p rocedu res , process sheets, 
batch t ickets, b lend t ickets , and s im i la r  w ritten mutCiia ls can be 
substituted “or con ta ine r labe ls  on  sta t iona ry  process equ ipment i f  
they conta in the same in fo rm a t ion  and a re  read i ly  ava i lab le  to 
emp loyees  in the w o rk  area .

•  Em p loy e rs  are not requ ired to labe l po r tab le  con ta ine rs ,  into which 
hazardous chem ica ls  arc trans fe rred  f rom  labe led con ta ine rs , and 
which are intended on ly  fo r  the immediate use o f  the em p loyee  who  
makes the trans fer .

•  Em p lo y e rs  arc not requ ired to labe l p ipes o r  p ip ing systems.

Material Safety Data Sheets (MSDS)
Chem ica l manu factu re rs and importe rs  must d e ve lo p  matcri ‘ safety 
data sheets f o r  each haza rdous  chem ica l they p roduce o r  import . 
Em p loye rs  are respons ib le  f o r  ob ta in ing  ■ r d eve lop ing  a M S D S  fo r  
each hazardous chem ica l used in the ir • rkp laccs .

The  fo l low in g  summarizes the M S D S  section in the standard 2 9  C F R  
1 9 1 0 . 1 2 0 0 .  Each M S D S  must be in Eng lish  and inc lude in fo rmat ion  
regard ing the speci f ic  chem ica l identity o f  the hazardous chem ica l (s )  
in vo lv ed  and the com m on names.

B ey ond  the identity in fo rm a t ion , the em p lo y e r  must p rov ide  
in fo rm a t ion  on  the physica l and chem ica l characterist ics o f  the 
hazardous chem ica l :  known acute and ch ron ic  health e f fec ts  and 
re la ted health in fo rm a t ion ; exposu re  l im its ; whether the chem ica l is 
cons ide red  to be a carc inogen by N T P ,  1A R C , o r  OSHA .; 
precaut iona ry  measures ; emergency and first aid p rocedures ; and the 
dcn t if ica t ion  o f  the o rgan iza t ion  respons ib le  f o r  preparing the sheet.

C op ies  o f  the mate r ia l safety data sheet f o r  hazardous chem ica ls  in a 
g iven w o rk  site are to be read i ly  access ib le  to emp loyees  in that area . 
A s  a source o f  detai led in fo rma t ion  on hazards , they must be located 
c lose  to w o rk e rs ,  and read i ly  ava i lab le  to them during each w o rk sh i f t .

Employee Information and Training
Em p lo y e rs  must estab lish a training and in fo rm a t ion  p rog ram  fo r  
emp loyees  exposed  to hazardous chem ica ls  in the ir w o rk  area at the 
time o f  in it ia l assignment and wheneve r a new hazard is in troduced 
into the ir  w o rk  area . When this standard takes e f fe c t ,  a l l  emp loyees  
c ove red  by the standard must have received tra in ing equ iva len t to the 
required in itia l assignment training.
Information
The d iscuss ion top ics must inc lude , at least:
•  The exis tence o f  this hazard com m un ica t ion  standarc and the 

requ irements o f  the standard.
•  The  com ponen ts  o f  the hazard commun ica t ion  p rog ram  in the 

em p lo y e e s ’ w o rkp laces .
•  O pe ra t ions  in their work area where hazardous chem ica ls  arc 

present.
•  W he re  the em p lo y e r  w i l l  he keep ing the written hazard eva lua t ion  

p rocedures , communica tions p rog ram , lists o f  hazardous chcn ica ls , 
and the requ ired materia l safety data sheets.

Training

The em p loy ee  training plan must consist o f ,
•  H ow  the hazard communica tion  p rog ram  is imp lemented  in that 

w o rkp la c e ,  how  to read and interpret in fo rmat ion  on  labe ls  and 
M S D S ,  and how  emp loyees  can obta in and use the ava i lab le  hazard 
in fo rm a t ion .

•  The hazards o f  the chem ica ls in the wo rk  area.



• M e a s u r e s  e m p l o y e e s  can take to protect themselves f r o m  the 

hazards.

•  Specific procedures put into effect b y  the e m p l o y e r  to provide 

protection such as w o r k  practices a n d  the use of persona! protective 

e q u i p m e n t  (PPE).

•  M e t h o d s  a nd observations— such as visual appearance or 

smell — workers can use to detect the presence of a hazardous 

chemical they m a y  be exposed to.

Trade Secrets

A  "trade secret" is s omething that gives an e m p l o y e r  an opportunity 

to obtain an advantage over competitors w h o  d o  not k n o w  it or use it. 

For example, a trade secret m a y  be a confidential device, pal'em, 

information, or chemical make-up. C h e m i c a l  industry trade secrets arc 

generally formulas, process data, or a "specific chemical identity." 

T h e  latter is the type of trade r,cret information referred to in the 

hazard c o m m u n i c a t i o n  standard. T h e  term includes the chemical 

n a m e ,  the C h e m i c a l  Abstracts Services ( C A S )  Registry N u m b e r ,  or 

any other specific information w h i c h  reveals the precise designation. 

It does not includ . j m m o n  names.

T h e  standard strikes a balance b e t w e e n  the n eed to protect e x posed 

e m p l o y e e s  a nd the e m p l o y e r’s need to maintain the confidentiality of 

a bona fid e trade secret. This is d o n e  by providing for limited 
disclosure to health professionals w h o  are furnishing medical or oilier 

occupational health services to e x p o s e d  employees, under specified 

conditions of n eed a n d  confidentiality.

Medical Emergency

T h e  chemical manufacturer, importer, or e m p l o y e r  m u s t  immediately 

disclose (he specific chemical identity of a hazardous chemical to a 

treating physician or nurse w h e n  the information is n e e d e d  for proper 

e m e r g e n c y  or first aid treatment. A s  soon as circumstances permit, the 

chemical manufacturer, importer, or e m p l o y e r  m a y  obtain a written 

statement of n e e d  and a confidentiality agreement.

U n d e r  the contingency described here, the treating physician or nurse 

has the ultimate responsibility lor determining that a medical 

e m e r g e n c y  exists, At the time of the e m e r g e n c y ,  the professional 

judgment of the physician or nurse regarding the situation m u s t  form 

the basis lor triggering the immediate disclosure requirement. Because 

the chemical manufacturer, importer, or e m p l o y e r  can d e m a n d  a

written statement of n e e d  and a confidentiality a greement to be 

comp l e t e d  after the e m e r g e n c y  is abated, further disclosure of the 

trade secret can be effectively controlled.

Non-Emergency Situation

In n o n - e m e r g e n c y  situations, chemical manufacturers, importers, or 

employers m u s t  disclose the withheld specific chemical identity to 

health professionals providing medical or other occupational health 

services to ex p o s e d  e m p l o y e e s  if certain conditions are met. In this 

context, "health professionals” include physicians, industrial 

hygienists, toxicologists, or epidemiologists.

T h e  request for information m u s t  be in writing and m u s t  describe with 

reasonable detail the medical or occupational health need for the 

information. T h e  request of the health professional will be considered 

if the information will be used for one or m o r e  of the following 

activities:

•  T o  assess the hazards o f  the chemicals to w h i c h  e m p l o y e e s  will be 

exposed.

® T o  conduct or assess sampling of the workplace atmosphere *) 

determine e m p l o y e e  exposure levels.

• T o  conduct pre-assignment or periodic medical surveillance of 

ex p osed employees.

• T o  provide medical treatment to exposed employees.

• T o  select or assess appropriate personal protective equip m e n t  for 

e x p osed employees,

• T o  design or assess engineering controls or other protective 

measures for e x p o s e d  employees.

• T o  conduct studies to determine the health effects of exposure.

The health professional m ust also specify w h y  alternative information 

is insufficient. T h e  request for information m ust explain in detail w h y  

disck sure of the specific chemical identity is essential, an d  include 

the pro cdures to be used to protect the confidentiality of the 

information. It must include an agreement not to use the information 

lor any purpose other than the health need stated or to release it under 

any circumstances, except to O S H A .

T h e  standard further describes in detail the steps that will he followed 

in the event that an e m p l o y e r  decides not to disclose the specif'c 

chcni'cul identity requested by the health professional.

U .S .  Department o f  L abo r  
Regional Off ices fo r  the Occupationa l 
Safety and Hea lth Adm inistrat ion
Region I
<CT, M A , M E , NH , R I ,  VT )
1 6 1 8  North Street 

1 Dock Square Building 

4tli Floor

Boston, M A  02109 

Telephone: (617) 223-6710

Region II
*N.|, N Y , Puerto  R ico , V irg in 
I .lands)
1 Astor Plaza, R o o m  3445 

1515 Broadway 

N e w  York. N Y  10036 

Telephone: (212) 944-3426

Region I I I
(D C .  D E , M D , PA , VA , W V )
Gateway Building, Suite 2100 

3535 Market Street 

Philadelphia, P A  19104 

Telephone: (215) 596-1201

Region IV
(A L ,  F L ,  G A , K Y .  M S , N C . SC ,  TN )
1375 Peachtree Street, N.F.

Suite 587

Atlanta, G A  30367 

Telephone: (404) 881-3573

Region V
( I I . ,  IN . M l ,  M N , O i l ,  W l )
230 South Dearborn Street 

32ml Floor, R o o m  3244 

Chicago, IL, 60604 

Te h  phone: (312) 353-2220

A bou t  T h i s  P am p h le t
T h e  information contained in (his flyer is not 

considered as a substitute for any provisions 

of the Occupational Safety an d  Health A d  of 

1970 or for any standards issued by the 

Occupational Safety and Health 

Administration.

Region V I
(A R .  LA , N M , O K ,  TX )
555 Griffin Square Bldg., R o o m  602 

Dallas. T X  '5202 

Telephone: (.114) 767-4731

Region V I I  
( IA ,  K S ,  M O .  NE )
911 Walnut Street, R o o m  406 

Kansas City, M O  64106 

Telephone: (816) 374-5861

Region V I I I
(C O ,  M T , N D , SD . U T , W Y )
Federal Building, R o o m  1554 

1961 Stout Street 

Denver. C O  80294 

Telephone: (303) 837-3061

Region IX
(A Z , CA , I I I ,  NV , American Samoa, 
Guam , Pacific T rus t Te r r i to r ies )
Bor 36017

450 Golden Gate Avenue 

San Francisco, C A  94102 

Telephone: (415) 556-7260

Region X
(A K ,  I I ) ,  O R .  WA )
Federal Office Building 

R o o m  6003 

909 First A venue 

Seattle, W A  98174 

Telephone: (206) 442-5930

14670
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PREFACE 
CHEMICAL CONTAMINANTS

Threshold limit values refer to airborne concentra­

tions of substances and represent conditions under 
which it is believed that nearly all workers m a y  be re­
peatedly exposed day after day without adverse ef­
fect. Because of wide variation in individual suscepti­

bility, however, a small percentage of workers m a y  
experience discomfort from s o m e  substances at con­
centrations at or below the threshold limit; a smaller 
percentage m a y  be affected m o r e  seriously by aggra­
vation of a pre-existing condition or by development 

of an occupational illness.

Threshold limits are based on the best available 
information from industrial experience, from experi­
mental h u m a n  and animal studies, and, w h e n  possi­

ble, from a combination of the three. T h e  basis on 

which the values are established m a y  differ from sub­

stance to substance; protection against impairment 
of health m a y  be a guiding factor for some, whereas 

reasonable freedom from irritation, narcosis, nui­

sance or other forms of stress m a y  form the basis for 
others.

The amo u n t  and nr. ure of the information avail­

able for establishing a T L V  varies from substance to 
substance; consequently, the precision of the esti­

mated T L V  is also subject to variation and the latest 
Documentation should be consulted in order to 
assess the extent of the data available fora given sub­
stance.

These limits are intended for use in the practice of 

industrial hygionn and should be interpreted and a p­
plied only by a parson trained in this discipline. They 

are not intended for use. or for modification for use, 
(1) as a relative index of hazard or toxicity, (2) in the 

evaluation or control of community air pollution nui- 
sr ices, (3) in estimating the toxic potential of contin­

uous, uninterrupted exposures or other extended 
work periods, (4) as proof or disproof of an existing 
disease or physical condition, or (5) for adoption by 
countries w h o s o  working conditions differ from those 

in the United States of America and where substances 
and processes differ

The T L V - T W A  should b o  used as guides in the 
control a: health hazards and should not bo used as 
lino lints between sale and dangerous concentra­
tions.

In spite of the fact that serious injury is not be­
lieved likely as a result of exposure to the threshold 
limit concentrations, the best practice is to maintain 

concentrations of all atmospheric contaminants as 
low as is practical.

Legal Status. Th e  Threshold Limit Values, as is­
sued by ACGIH, are recommendations and should be 
used as guidelines for g o o d  practices. Wh e r e v e r  

these values (of whatever year) have been used or in­
cluded by reference in Federal and/or State statutes 

and registers, the T LVs do have the force and effects 
of law.

"Notice ot Intent." At the beginning of each year, 
proposed actions of the Committee for the forthcom­
ing year are issued in the form of a "Notice of Intend­

ed Changes." This Notice provides not only an oppor­
tunity for c o m m e n t ,  but solicits suggestions ol 
substances to be added to the list. T he suggestions 
should be accompanied by substantiating evidence. 
The list of Intended Changes follows the Adopted Val­

ues in the T L V  booklet. Values listed in parenthesis in 
the "Adopted" list are to be used during the period in 

which a proposed change for that Value is listed in 

the Notice of Intended Changes.
Definitions. Three categories of Threshold Limit 

Values (TLVs) are specified herein, as follows:
a) Threshold Limit Value-Time Weighted Average 

(TLV-TWA) —  the time-weighted average concentra­
tion for a normal 8-hour workday and a 40-hour work­

week, to which nearly all workers m a y  be repeatedly 
exposed, day after day, without adverse effect.

b) Threshold Limit Value-Short T e r m  Exposure 
Limit ( T L V - S T E L ) — the concentration to which 
workers can be exposed continuously for a short 
period of time without suffering from 1) irritation, 2) 
chronic or irreversible tissuo change, or 3) narcosis of 

sufficient degree to increase the likelihood of acci 
dental injury, impair self-rescue or materially reduce 
work efficiency, and provided that the daily T L V - T W A  

also is not exceeded. It is not a separate independent 
exposure limit, rather it supplement'' the time-weight­
ed average (TWA) limit whore there are recognized 
acute effects from a substance wh o s o  toxic elfects 
are primarily ol a chronic nature. S T E L s  are recom­
m e n d e d  only where toxic elfects have been reported 

from high short-term exposures in either h u m a n s  or 
animals.

A  S T E L  is defined as a 15-minuto time-weighted 

average exposure which should not bo excoedod at 
any time during a work day even if the eight-hour 

time-weighted averago is within tho TLV. Exposures



at the S T E L  should not be longer than 15 minutes and 
should not be repeated m o r e  than four times per day.

There should be at least 60 minutes between succes­

sive exposures at the STEL. A n  averaging period 
other than 15 minutes m a y  be r e c o m m e n d e d  w h e n  
this is warrented by observed biological effects.

c) Threshold Limit Value-Ceiiing (TLV-C) —  the 

concentration that should not be exceeded even in­
stantaneously.

For s o m e  substances, e.g., irritant gases, only one 

category, the TLV-Ceiling, m a y  be relevant. For other 
substances, either two or three categories m a y  be rel­
evant. depending upon their physiologic action. It is 

important to observe that if rny on e  of these three 
T LVs is exceeded, a potential hazard from that s u b­
stance is presumed to exist.

T he committee holds to the opinion that limits 

based on physical irritation should be considered no 
less binding than those based on physical impair­
ment. There is increasing evidence that physical irri­
tation m a y  initiate, promote or accelerate physical im­

pairment through interaction with otner chemical oi 
biologic agents.

Time-Weighted Average vs Ceiling Limits. Time- 
weighted averages permit excjrsions above the limit 

provided they are compensated by equivaler t excur­
sions below the limit during t v  workday. In s o m e  in­

stances it m a y  be permissible to calculate the average 
concentration for a workweek rather than for a work­

day. The relationship betv/een threshold limit and per­
missible excursion is a rule of t h u m b  and in certain 

cases m a y  not apply, The amount by which threshold 
limits m a y  be exceeded for short periods without inju­

ry to health depends upon a n u m b e r  ot factors such 
as the nature of the contaminant, whether very high 

concentrations —  even for short periods —  produce j 
acute poisoning, whother the effects are cumulative, 
the froquency wilh which high concentrations occur, 
and tho duration of such periods. All-factors must be 
taken into consideration in arriving at a decision as to 
whether a hazardous condition exists.

Although the time-weighted average concentration 
provides the most satisfactory, practical wa y  o' moni­
toring airborne agents for compliance with the limits, 
thero are certain substances lor which it is inappro­
priate. In tho latter group are substances which are 
predominantly fast acting and w h o s e  threshold limit 
is m o r e  appropriately based on this particular re­
sponse. Substancos with this type of response are 
bost controlled by a ceiling "C" limit that should not
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be exceeded. It is implicit in these definitions that the 

m a n n e r  of sampling to determine noncompliance 
with the limits for each group must differ; a single 

brief sample, that is applicable to a "C" limit, is not 
appropriate to the time-weighted limit; here, a suffi­

cient num.her v f samples are needed to permit a time- 
weighted average concentration throughout a c o m ­
plete cycle of operations or throughout the work shift.

Whereas the ceiling limit places a definite b o u n d a­

ry which concentrations should not be permitted to 

exceed, the time-weighted ave.age limit require? an 
explicit limit to the excursions that are permissible 
above the listed values. It should be noted that the 

s a m e  factors are used by the Committee in determin­
ing the magnitude of the value of the STELs. or 

whether to include or exciude a substance for a "C" 

listing.
"Skin" Notation. Listed substances followed by 

the designation "Skin" refer to the potential contribu­

tion to the overall exposure by the cutaneous route 
including m u c o u s  m e m b r a n e s  and eye, either by air 

borne, or m o r e  particularly, by direct contact with the 
substance. Vehicles can alter skin absorption. This at­

tention-calling designation is intended to suggest ap­

propriate measures for trie prevention of cutaneous 
absorption so that the threshold limit is not invalid­

ated.

Mixtures. Special consideration should bo given 
also to the application of the TLVs in assessing the 
health hazards which m a y  bo associated with expo­

sure to mixtures of two or more substances. A  brief 
discussion of basic considerations involved in devel­
oping threshold limit values for mixtures, and meth­

ods for their development, amplified by specific ex­
amples are given in Appendix C.

Nuisance Particulates. In contrast to fibrogenic 
dusts which cause scar tissue to be formed in lungs 
w h e n  inhaled in excesslvo amounts, so-called "nui­
sance" dustc have a long history of little adverse ef­

fect on lungs and d o  not produce significant organic 
disease or toxic effect w h e n  exposures are kept 

under reasonable control. Tho nuisance dusts have 
also been called (blologicall''4 "Inert" dusts, but tho 
latter term is inappropriate the extent that then is 
no dust which does not evoke s o m e  cellular respc nse 

in tho lurq w h e n  inhaled in sufficient amount. H o w e v­
er, the Lng-tissuo reaction caused by inhalation of 
nuisance dusts has tho following characteristics: (1) 
Th e  architecture of the air spaces remains Intact. (2) 

Collagen (scar tissue) is not lormed to a significant

5
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extent. (3) Th e  tissue reaction is potentially reversible.

Excessive concentrations of nuisance dusts in the 

w o r k r o o m  air m a y  seriously reduce visibility, m a y  
cause unpleasant deposits in the eyes, ears and nasal 
passages (Portland C e m e n t  dust), or cause injury to 
the skin or m u c o u s  m e m b r a n e s  by chemical or m e ­
chanical action per se or by the rigorous skin cleans­
ing procedures necessary for their removal.

A  threshold limit of 10 m g / m 3, or 30 mppcf, of total 
dust <  1 %  quartz, or, 5 m g / m 3 respirable dust is rec­
o m m e n d e d  for substances in these categories and for 
w h i c h  n o  specific threshold limits have been as­

signed. This limit, for a normal workday, does not 
apply to brief exposures at higher concentrations. 
Neither does it apply to those substances which m a y  
cause physiologic impairment at lower concentra­

tions but for which a threshold limit has not yet been 

adopted. S o m e  nuisance particulates are given in A p­
pendix D.

Simple Asphyxiants— "Inert" Gases or Vapors. A  
n u m b e r  of gases and vapors, w h e n  present in high 

concentrations in air, act primarily as simple asphyx­

iants without othe significant physiologic effects. A  
T L V  m a y  not be r e c o m m e n d e d  for each simple as­

phyxiant because the limiting factor is the available 

oxygen. T h e  minimal oxygen content should be 18 

porcent by volume under normal atmospheric pres­

sure (equivalent to a partial pressure, p 0 2 of 135 m m  
Hg). Atmospheres deficient in 02 d o  not provide ade­

quate warning a nd m ost simple asphyxiants are 

odorless. Sevoral simple asphyxiants present an ex­
plosion hazard. Account should be taken of this fac­

tor in limiting the concentration of the asphyxiant. 

Specific examples a n  listed in Appendix E.

Physical Factors. It is recognized tha' such physi­
cal factors as heat, u traviolet and icnizing radiation, 
humidity, abnormal pressure (altitude) and the like 
m a y  place added stress o n  the body so that the ef­
fects from exposure at a threshold limit m a y  be al­
tered. Most of these stresses act adversely to increase 
tho toxic response of a substance. Although most 
threshold limits have built-in safety tactors to guard 
against adverse elfects to modoralo deviations from 
normal environments, the safety factors of most sub­
stances are not of such a magnitude as to take caro 

of gross deviations. Tor example, continuous work at 

temperatures above 90T', or ovortlmo extending tho 
workweek m o r e  than 25%, might bo considered gross 
deviations. In such instances judgmont must be exor­

cised in tho proper adjustments of tho Threshold 
Limit Values.

Biologic Limit Values (BLVs). Other m e a n s  exist 
and m a y  be necessary (or monitoring worker expo­

sure other than reliance c n  the Threshold Limit Val­

ues for industrial air, .namely, the Biologic Limit Val­
ues. T h e s e  values represent limiting a m o u n t s  of 

substances (or their effects) to which the worker m a y  
be exposed without hazard to health or well-being as 
determined in his tiss'ies and fluids or in his exhaled 
breath. T h e  biologic measurements o n  which the 
B L V s  are based can furnish two kinds of information 

useful in the control of worker exposure: (1) measure 
of the individual worker's over-all exposure; (2) m e a ­
sure of the worker's individual and characteristic re­
sponse. Measurements of response furnish a superior 
estimate of the physiologic status of the worker, and 
m a y  be m a d e  of (a) changes in amount of s o m e  criti­
cal biochemical constituent, (b) changes in activity of 

a critical enzyme, (c) changes in s o m e  physiologic 
function. Measurement of exposure m a y  be m a d e  by 

(1) determining in blood, urine, hair, nails, in body tis­
sues and fluids, the amount of substance to which the 
worker w a s  exposed; (2) determination of the amount 

of the melabolite(s) of the substance in tissues and 

fluids; (3) determination of the amount of the sub­
stance in the exhaled I reath. T h e  biologic limits m a y  
be used as an adjunct lo the T LVs for air, or in place 
of them. T he (JLVs, ant their associated procedures 
for determining compliance with them, should thus 

be regarded as an effective m e a n s  of providing health 

surveillance of the worker.
Tests are available (J. Occup. Mod. 15: 564. 1973; 

Ann. N.Y. Acad. Sci., 151, Art. 2: 968, 1962) that m a y  
bo used to detect those individuals hypersuscoptible 
to a variety of industrial chemicals (respiratory irri­

tants, hemolytic chemicals, organic isocyanates, car­

bon disulfide).
Unlisted Substances. M a n y  substances present or 

handled In industrial processes d o  not appear o n  the 
T L V  list. In a n u m b e r  of instances the material is rare­
ly present as a particulate, vapor or other airborne 

contaminant, and a T L V  is not necessary. In other 
cases sufficient inlormation to warrant development 
of a TLV, oven o n  a tentative basis, is not available to 
tho Committee. Other substancos, of low toxicity, 

could bo included in Appendix D  pertaining to nui­
sance particulates. This list (as well as Appendix E) is 
not meant to bo all inclusive; the substances serve 

only as examples.
In addition thoro aro s o m e  substances of not In­

considerable toxicity, which havo beon omitted pri­

marily bocauso only a limited n u m b e r  ol workers
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AUUPIED VuLb
(e.g., employees of a single plant) are k n o w n  to have 

potential exposure to possibly h a r  iful concentra­
tions.

Operational Guidelines: T h e  A C G I H  Board of 

Directors has adopted operational guidelines for the 
Chemical Agents T L V  Committee. These guidelines 
prescribe: charge, authority, policies, membership, 

organization, and operating procedures. T h e  policies 
include the appeals procedures. Copies of the guide­

lines d ocument are available from the Publications 
Office at a cost of $5 per copy.

8

TV/A STEL

Substance [CAS #] ppm0’ mg/m̂ ” ppm'’' mg/m1 1

Acetaldehyde [75-07-0]... 100 180 150 270

Acetic acid [64-19-7 J ..... 10 25 15 37

Acetic anhydride [108-24-7] C 5 C 20 — —
•Acetone [67-04-1]........ 750 1,780 1,000 2,375

Acetomtrile [75-05-8] —

Skin................. 40 70 60 105

Acetylene [74-86-2]...... E — — —

Acetylene dichloride, see 1,2-Dichloroethylene

Acetylene tetrabromide
1.5 20[79-27-0]............. 1 15

Acetylsalicylic acid (Asprin)

[50-78-2]............. — 5 —

Acrolein [107-02-8]...... 0.1 0.25 0/r 0.8

Acrylamide [79-06-1] —
0.6Skin................. — 0.3 —

Acrylic acid [79-10-7]..... 10 30 — —

{Acrylonitrile [107-13-1] —

Skin................. (2. Ala) (4.5, A1a) — —

Aldrin 1309-00-2] — Skin... — 0.25 — 0.75

Altyl alcohol [107-18-6] —
10Skin................. 2 5 4

Altyl chloride [107-05-1].... 1 3 2 6

Allyl glycidy! ether (AGE)
22 10 44[106-92-3] —  Skin..... 5

Allyl propyl disulfide.
12 18[2179-59-1]........... 2 u

o-Alumina [1344-28-1]... — D — 20

Aluminum [7429-90-51
20Metal & oxide......... — 10 —

Pyro powders......... — 5 — —

Welding lumes........ — 5 — —

Soluble salts.......... — 2 — —

Alkyls (NOCt)........ — 2 — —

4-Aminodiphenyl [92-67-1]
Alb Alb—  Skin............... — —

2-Aminoethanol, seo Ethanolamine
2-Aminopyridine I504-29-0] 0.5 2 2 4

3-Amino 1, 2, 4-triazole, seoi Amitrol

Amitrol 161-82-5]........ A2 A2 —
27Ammonia [7664-11-7]... 25 18 35

Ammonium chloride lume
20[12125-02-9].......... — 10 —

Capital letters A, B, 0 & E rotor to Appendices; C denotes certing limit 
footnotes (a thru I) see Page 34.
*1982 Addition
(See Notices ol Intended Clmnges

9
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AOOHTEU VALUES 

TWA STEL
Substance [CAS #] ppm111 mg/m151 ppm111 mg/m]tl

Ammonsum sulfamate

[7773-06-0]........... __ 10 __ 20
n-Amylau '3[628-63-7].. 100 530 150 800
sec-Amyl aviate (626-38-0] 125 670 150 800
Aniline 162-53-3] & 

homologues —  Skin 2 10 5 20
Anisidine 129191-52-4] (o-. 

p-isomers) —  Skin 0.1 0.5
Antimony 17440-36-0] & 

compounds, as Sb 0.5
Antimony trioxide 

[1327-33-9]

Handling and use, as Sb . 0.5
Production............ A2

ANTU [86-88-4]......... — 0.3 . 0.9
Argon 17440-37-1]....... E __

Arsenic [7440-38-2] & 

soluble compounds, as 
A s ................... 0.2

Arsenic Irioxide production 

[1327-53-3]........... A2
Arsine 17784-12-1]....... 0.05 0.2 - __

Asbestos [1332-21-4], see 
MINERAL DUSTS...... A1a Ala

Asphalt (petroleum) fumes 
[8052-12-4)........... 5 10

[Atrazine [1912-24-9] — (10) __

Azinphos-mcthyl (86-50-0) 
—  Skin 0.2 0.6

Barium [7440-39-31, 

soluble compounds, as 
Ba................... 0.5

Benomyi [17804-35-21 O.B 10 1.3 15
Benzene (71-43-21....... 10, A2 30, A2 25. A2 75. A2
Benzidine [92-87-51 •—  Skin — Alb Alb
p-Benzoquinone, see Quinonc 

Benzoyl peroxide 194-36-0]. 5
Benzo(a)pyrene 150-32-81... __ A2 A2
Benzyl chloride 1100-44-7].. 1 5 __

Beryllium 17440-41-7] —  0.002. A2 __ __

Biphenyl 192-52-1]....... 0.2 1.5 0.6 4
Bismuth telluride 

[1304-82-11........... __ 10 20

Capital letters A, D. D A F ruler to A.vcntliccs, C denotes ceiling limit. 
Footnotes (a thru I) see Page 34.
*1902 Addition
|Sco Notices ot Intended Changes.

10

TWA Slu .
Substance [CAS #1 ppnr mg/m11" ppm"1 mg/m1"

Se-doped ............. — 5 — 10

Borates, letra, sodium salts 
(1303-96-4],

Anhydrous............ 1
___

Decahydrate........... — 5 -- --

Pentahydrate.......... — 1 --

Boron oxide [130386-21.... — 10 -- 20

Boron tnbromide 

[10294-33-41.......... 1 10 3 30

Boren trifluoride 
[7637-07-21........... C1 C 3 — —

Bromacil 1314-10-9]...... 1 10 2 20

Bromine [7726-958]..... 0.1 0.7 0.3 2

Bromine pentafluoride 
17789-30-2]........... 0.1 0.7 0.3 2

Bromochioromethane. see Chlorobromomethane 

Bromoform [75-25-2] —
Sktn.................  0.5 5

_

Butadiene (1.3-butadiene) 

1106-99-01............ 1,000 2,200 1,250 2,750

Butane 1106-97-8]........ 80C 1,900 — —

Butai-e.hiol. see Butyl mercaptan 
2-Butanone, see Methyl ethyl ketone (MEK) 

2-Butoxyethanol [111-76-21 
—  Skin...............  25

1

120 75 360

n-Butyl acetate [12386-4].. 150 710 200 950

sec-Butyl acetate (105-46-4] 200 950 250 1,190

tert-Butyl acetate 1540-88-5] 200 950 250 1,190

Butyl acrylate [141-32-2] — 10 55 — —

n*Butyl alcohol [71-36-31 —  

Skin................ C 50 C 150 ___ _

sec-Butyl alcohol 170-92-21. 100 305 150 455

tert-Butyl alcohol 17585-0]. 100 300 150 450

Butylamine [109-73-91 —  
Skin................. C 5 C 15 -- —

tert-Butyl chromale, as CrOa 
[1189-85-1] — Skin... __ C0.1 -- —

n-Butyl glycidyl elher (BGE) 

12426888]........... 25 135 -- —

n-Butyl lactate [138-2z-7]... 5 25 -- —

Butyl mercaptan (109-79-5) 0.5 1.5 -- —

o-s. c-Butylphenol 189-72-5] 

—  Skin............... 5 30 __ —

p-lcrt-Butyltolucno 198-51-1] 10 60 20 120

Capital tellers A, B, 0 A E reler to Appendices. C denotes ceiling limit. 

Footnotes (a thru I) see Page 34.
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TWA
PPm- mg/m**1

—  0.05 —

* Substance |CAS #1

Cadmium [7440-43-3]

Dust & salts, as C d ....

Cadmium oxide [1306-19-0]

Fume, as Cd............  —  C0.05 —
$ Production, as C d   —  (A2) —
Calcium carbonate/ marble

[1317-65-3].........
Calcium cyanamide

[156-62-71..........
Calcium hydroxide

11305-62-0]..........

Calcium oxide [1305-78-8].. —
Calcium silicate [1344-95-2] —
Camphor, synthetic

[76-22-2]...........

Caprotactam [105-60-2]
Dust...............

Vapor...............

Captafol [2425-06-1] —
Skin...............

Capian [133-06-2]......

Carbaryl 163-25-2].....

Carbofuran [1563-66-2]......  —

Carbon Mack 17440-44-0]... —
Carbon dioxide [124-38-9].. '
Carbon disulfide [75-15-0]

—  Skin...............
Carbon monoxide

[630-08-01............

Carbon tetrabromide
[558-13-41............

Carbon tetrachloride

[55-23-5] —  Skin  :

Carbonyl chloride, see Phosgene 
Carbonyl fluoride

[353-50-4]............
Catechol (Pyrocatechol)

[120-80-9]............
Cellulose (paper fiber)

[9004-34-6]...........
Cesium hydroxide

[21351-79-1]..........

Chlordane 157-74-9' - 
Skin.................

Capital tellers A. Q. U & E refer to Appendices; C den itcs ceding limit.
Footnotes (a thru I) see Page 3a.
[Sec Notice ol Intended Changes.

12

STEL 
PPm"' mg/m>‘ ’

0.2

D — 20

— 0.5 — 1

__ 5
— 2
— D — —

2 12 3 13

5
1

20 10
3

40

5,000

0.1

5

5
0.1

3.5
9,000 15,000

15

10

7
27,000

10 30 — —

50 55 400 440

0.1 1.4 0.3 4

5, A2 
1

30, A? 20. A2 125, A2

2 5 5 15

5 20 — —

— D — 20

— 2 — —

— 0.5 — 2

Substance [CAS# I

rtuul'ILU

TWA
ppm'" mg/tn>‘',

b<«.

SILL 
ppm"' m g / m J<"

Chlorinated camphene 
[8001-35-2] — Skin.... 0.5 1

Chlorinated diphenyl oxide 
155720-99-5].......... __ 0.5 2

Chlorine [7782-50-5]..... 1 3 3 9

Chlorine dioxide 
[10049-04-4].......... 0.1 0.3 0.3 0.9

Chlorine trifluoride 
[7790-91-2]........... C0.1 C0.4 _

Chloroacetaldehyde 
[107-20-0]............ Cl C 3

a-Chloroacetophenone 
1532-27-4] (Phenacyl 
chloride).............. 0.05 0.3

Chloroacetyl chloride 
[79-04-9]............. 0.05 0.2

Chlorobenzene [108-90-7] 
(Monochlorobenzene)... 75 350 _ . __

$o-Chlorobenzylidene
malononitrile [2698-41-1] 
—  Skin............... (0.05) (0.4)

Chlorobromomethane 

[74-97-5]............. 200 1,050 250 1,300

2-Chloro-1, 3-butadiene, see (i Chloroprene 
Chlorodilluoromethane 

[75-45-6]............. 1,000 3,500 1,250 4,375
Chlorodiphenyl (42% 

Chlorine) [53449-21-9]

—  Skin............... 1 2

Chlorodiphenyl (54% 
Chlorine) [11097-69-1]

—  Skin............... 0.5 1
1-Chloro, 2, 3-epoxy-propane, see fc'pichlorohydrin

2-Chloroethanol, see r.rhylene chlorohydrin 
Chloroethylene, see t/invl chloride 
Chloroform [67-6f-,>;..... 10. A2 50, A2 50, A2 225, A2

bis-Chloromethyl ether 
[5*12-08-11............ j.001,

Ala

0.005,

Ala

1 -Chloro-1 -nitropropane 
[600-25-91............ 2 10

Chloropentalluorocthane 
[76-15-31............. 1,000 6,320 __ __

Capital tetters A, 0, D & E rclcr to Appendices, C denotes ceiling limn 
foomotes (a thru I) see Page 34.
[See Notice ol Intended Changes.
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T W A  STEL

Substance [CAS#) ppm 111 pp m " 1 mg/m*6’

Chloropicrin [76-06-2]  0.1 0.7 0.3 2
/8-Chloroprene [126-99-8]

—  Skin  10 45 —  —
o-Chlorostyrene

11331-28-8]  50 285 75 430
o-Chlorotoluene [95-49-8]

—  Skin  50 250 75 375
2-Chloro- 6-(trichloromethyl) pyridine, see Nitrapyrin 
Chlorpyrilos [2921-88-2] —

Skin.................  —  0.2 —  0.6
Chromite ore processing

(Chromate). as Cr  —  0.05. A1a —  —
Chromium [7440-47-3]

Metal................. —  0.5 —  —
Soluble chromic,

chromus salts, as Cr  —  0.5 —  —
Chromium (II) compounds,

as C r ................. —  0.5 —  —
Chromium (III) compounds,

as C r ................. —  0.5 —  —
Chromium (VI) compounds, 

as Cr

Water soluble.........  —  0.05 —  —

Certain water insoluble... —  0.05, Ala —  —
Ct.romyl chloride

[14977-61-8]  0.025 0.15 —  —

Chrysene [218-01-9]  A2 A2 —  —
Clopidol [2971-90-6]  —  10 —  20
Coal tar pitch volatiles 

[8007-45-2], as benzene

solubles  —  0.2, Ala —  —

tCobalt [7440 -13-4), as Co

metal, du it & f u m e   —  (0.1 ) —  _
Copper [7440-50-8]

F u m e .................  _  o.2 —  —
Ousts & mists, as C u   —  i _  2

Cotton dust, raw.........  —  0 2U  —  0 6
Cresol [1319-77-3], all

isomeres —  Skin  5 22 __ __
Crotonaldehyde [123-73-9]. 2 6 6 18
Crufomate [299-86-5]....  —  5   20
Cumcne [98-82-8] — Skin.. 50 245 75 365

__________ AUOITED VALUES

Capital letters A, 0. D & E refer to Appendices; C denotes ceiling limit. 
Footnotes (a thru t) seo Page 34.
(See Notice ol Intended Changes, 
k) Seo p. 36.

Substance [CAS#] ppm"1 mo/m**1 ppm"1 m g / m 11,1

Cyanamide [420-04-21....  —  2 —  —

Cyanides [151-50-8;

143-33-9], as CN — Skin -  5 —  —
Cyanogen [460-19-5]  10 20 —  —
Cyanogen chloride

[506-77-4]  C0.3 C0.6 -  —

3yclohexane [110-827   300 1,050 375 1,300
)yclohexanol [10B-9- V... 50 200 —  —
Cyclohexanone [108-94-1].. 25 100 100 400
Cyclohexene [110-83-8]... 300 1.015 —  —

Cyclohexylamine [108-91-8]
—  Skin...............  10 40 —  —

Cyclonite [121-82-4] —
Skin.................  —  1.5 —  3

Cydopentadiene [542-92-7] 75 200 150 400

Cyclopentane [287-92-31..„ 600 1.720 900 2,580
Cyhexatin 113121-70-5]... —  5 — 10
2. 4-D [94-75-7]......... —  10 —  20
DDT (Dichlorodiphenyl-

trichloroethane)
150-79-3]  —  1 —  3

Dccaborane [17702-41-9]
—  Skin  0.05 0.3 0.15 0.9

Dcmetron [8065-48-3] —
Skin  0.01 0.1 0.03 0.3

Diacetone alcohol
[123-42-2]  50 240 75 360

1,2-Diaminoethane, see Ethylenedi amine
Diazinon [333-41-5] — Skin —  0.1 —  0.3
Diazomethane [334-88-3]... 0.2 0.4 —  —

Diborane 119287-45-71  0.1 0.1 -  —

1, 2-Dibromoethane, see Ethylene dibromide 

2-N-Dibutylaminocthanol
[102-81-8] — Skin  2 14 4 28

Dibutyl phosphate  1 . 5  2 10
Dibutyl phthalate [84-74-2] —  5 — 10

Dichloroacetylene
[7572-29-4]  C0.1 C0.4 —  —

o-Oichlorobenzene [95-50-1] C50 C300 —  —
p-Dichlorobenzene

[106-46-7]  75 450 110 675

3. 3'-Dichlorobenzidene

[91-94-11] - S k i n   -  A2 —  A2

ADOPTED VaLUlw

TWA STEL

Capital loiters A, 0. D. & E reler to Appendices; C denotes ceiling limit. 
Footnotes (a thru I) see Page 34.
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Substance [CAS #1 ppm°* m g / m 3*11 p p m 10 m g / m 3*1

Dichlorodilluoromettiane
[75-71-8]  1,000 4,950 1,250 6,200

1, 3-Dichloro-5, 5-dimethyl 
hydantoin [118-52-5]... —  0.2 —  0.4

1.1-Dichloroethane
[75-34-3]   200 810 250 1,010

1, 2-Dichloroeu'.c.~c, v> Etliylene dichloride 

., 1-Dichloroethylene, =.ce Vinylidene chloride

1.2-Dichloroethylene
[540-59-0]  200 790 250 1,000

Dichloroethyl ether
[111-44-4] —  Skin  's 30 10 60

Dichlorofluoromethane
[75-43-4]  10 —  —

Dichloromethane, see Methylene chloride
1,1 -Dichloro-1 -nitroethane 

[594-72-9]............  2 10 10 60

1, 2-Dichloropropane, see Propylene dichloride 
Dichloropropene [542-75-6]

— Skin  1 5 10 50

2, 2-Dichloropropionic acid
[75-99-0]  1 6 -  —

Dichlorotetrafluoroethane
[76-14-2]  1,000 7,000 1,250 8,750

Dichlorvos [62-73-7] —
Skin  0.1 1 0.3 3

Dicrotophos [141-66-2] —
Skin.................  —  0.25 —  —

Dicyclopentadiene [77-73-6 ] 5 30 —  —
Dicyclopentadienyl iron

[102-54-5]  —  10 —  20

Dieldrin [60-57-1] — Skin.. —  0.25 —  0.75

Diethanolaminc [111-42-2]. 3 15 —  —
Diethylamine [109-89-7].... 10 30 25 75

Diethylaminoethanol
[100-37-81 — Skin  10 50 —  —

Diethylene triamine
[111-40-0] — Skin  1 4 —  —

Diethyl ether, see Ethyl ether
Diethyl ketone [96-22-0].... 200 705 —  —
Diethyl phthalate [84-66-2] —  5 — 10
Dilluorodibromomethane 

[75-61-6]  100 8b0 150 1,290

ADOPTED VALUES

TWA STEL

ADOPTED VhLUfcS 

T W A  STEL

Substan.* [CAS#] p pm‘" mg/m3*’1 ppm'" m g / m’61

Digtycidyl ether (OGE)
[2238-07-5]  0.1 0.5 —  —

Dihydroxybenzene, see Hydroquinone 

Diisobutyl ketone
[108S3-8]  25 150 —  —

Diisopropylamine
[108-18-9] — Skin  5 20 —  —

Dimethoxymethane, see Methylal 
Dimethyl acetamide

[127-19-5] — Skin  10 35 15 50
Dimethylamine [124-40-3].. 10 18 —  —
Dimethylaminobenzene, see Xyli dene 
Dimethylaniline [1-1-69-7]

(N, N-Dimethylaniline) —

Skin..................... 5 25 10 50
Dimethylbenzene, see Xylene 
Dimethyl carbamyl chloride

[79-44-7]  A2 A2 —  —
Dimethyl-1, 2-dibromo-2-dichloroethyl phosphate, :-ee Naled 

Dimethylformamide
[68-12-2] — Skin  10 30 20 60

2, 6-Dimethyl-4-heptanone, see Diisobutyl ketone

1,1 -Dimethylhydrazine
[57-14-71- S k i n   0.5, A2 1, A2 1.A2 2, A2

Dimethylphthalaie
[131-11-3]............  -  5 - 1 0

Dimethyl sulfate [77-78-*]
- S k i n ............... 0.1, A2 0.5, A2 —  —

Dinltolmide [148-01-6] ... —  5 — 10

Dinitrobenzene [528-29-0]
(all isomers) —  Skin  0.15 1 0.5 3

Dinitro-o-cresol [534-52-1]

—  Skin...............  —  0.2 —  0.6

3,5-Dinitro-o-toluamide, see Dinitolmide
Dinitrotoluene [121-14-2]
—  Skin............... —  1.5 —  6

Dioxane, tech. grade
[123-91-1] — Skin  25 90 100 360

Dioxathion [78-34-2] —
Skin.................  —  0.2 —  —

Diphenyl, see Biphenyl
Diphenylamine [122-39-4] —  10 —  20

Diphenylmethane diisocyanate, see Methylene bisphenyl isocyanate

Capita! letters A. B. D & E refer to Appendices; C denotes ceiling limit. 
Footnotes (a thru I) see Page 34.

Capital letters A, B, D & E reler to Appcnrtces; C denotes ceiling limit. 
Footnotes (a thru I) see Page 34.
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ADOPTED VALUES ADOPTED VALUES
TWA STEL

Substance [CAS#] ppm1" mg/m3*” ppm"* mg/m31"

Dipropylene glycol methyl

Skin................. 100 600 150 900

Dipropyl ketone [123-19-3]. 50 235 — —

Diquat [85-00-7]......... — 0.5 — 1

Di-sec, octyl phthalate 
[117-81-7] (Di-2-ethyl-

hexylphthalate)......... — 5 — 10

Disulliram [97-77-8]...... — 2 — 5

Disulfoton [298-04-41..... — 0.1 — 0.3

2. 6-Ditert. butyl-p-cresol
[128-37-0]............ — 10 — 20

Diuron [330-54-1]........ — 10 — —

Divinyl benzene [108-57-6]. 10 50 — —

Emery [112-62-9]........ — D — 20

Endosulfan [115-23-7] —
Skin................. — 0.1 — 0.3

Endrin [72-20-8] — Skin.... — 0.1 — 0.3

Epichlorohydrin [106-89-8]

—  Skin............... 2 10 5 20

EPN [2104-64-5] —  Skin ... —

1, 2-Epoxypropane, see Propylene oxide 

2.3-Epoxy-1 -propanol, see Glycidol

0.5 2

Ethane [74-84-0]......... E
Ethanethiol, see Ethyl mercaptan

15Ethanolamine 1141-43-5]__ 3 8 6

Ethion [563-12-2] —  Skin .. — 0.4 — —

±2-Ethoxyethanol [110-80-5]

—  Skin............... (50) (185) (100) (370)

t2-Ethoxyelhyl acetate
[111-15-9] — Skin .... (50) (270) (100) (540)

Ethyl acetate [141-78-6]... 400 1,400 — —

Ethyl acrylate [140-88-5] —
Skin................. 5 20 25 100

Ethyl alcohol (Ethanol)

[46-17-51............. 1.000 1,900 — —

Ethylamine [75-04-7]..... 10 18 — —

Ethyl amyl ketone [41-85-5] 25 130 — —

Ethyl benzene [100-41-4]... 100 435 125 545

Ethyl bromide 174-96-1]... . 200 890 250 1,110

Ethyl butyl kclone
1106-35-4]............ 50 230 75 345

Ethyl chloride |7.' JO-3]... 1,000 2,600 1,250 3,250

Capital letters A, B, 0 & E refer to Appendices; C denotes ceiling limit 

Footnotes (a thru I) see Page 34.
LSee Notice ol Intended Changes.

TV/A STEL
Substance [CAS #] vom'" mg/m*4’ ppm“' mg/m1'"

Ethylene [74-85-1]....... — — —

Ethylene chlorohydrin

[107-07-3] — Skin , C l C 3 — —

Ethylenediamine 1107-15-3] 10 25 — —

‘Ethylene dibromide
[106-93-41 —  Skin A2 A2 — —

Ethylene dichloride
[107-06-2]............ 10 40 15 60

Ethvlene glycol [107-21-1]

t  T articulate............ — (10) — (20)
Vapor................ C 50 C 125 — —

^Ethylene glycol dinitrate
[628-96-6] —  Skin (0.02) (0.1) (0.05) (0.3)

Ethyler.? glycol methyl ether acetate, see 2-Methoxyethyl acetate

JEthylfne oxide [75-21-8].... 
Ethyleneiminc [151-56-4]

(10) (20) -- —

—  Skin............... o.s 1 -- —

Ethyl ether [60-29-7] 400 1,200 500 1,500

Ethy! fomiate [109-94-4]__ 100
Ethylioc*»e chloride, see 1,1-Dichloroethai; 
Ethylidene norbomene

300
o

150 450

[16219-75-3].......... C 5 C 25 — —

Ethyl mercaptan [75-08-1].. 
* N-Ethylmorpholine

0.5 1 2 3

[100-74-3] — Skin 5 40 20 95

Ethyl silicate [78-10-4]... 10 85 30 255
Fensulfothion [115-90-2].... — 0.1 — —

fFenlhion [55-38-9)....... — (0.1) — (0.3)

Ferbam [14484-64-1].....

Ferrovanadium dust

-- 10 20

[12604-58-9].......... -- 1 — 0.3

FibrousJ' glass dust..... -- 10 — —

FI jorides, as F .......... -- 2.5 — —

FUorine [7782-41-41 1 2 
Fluorotrichloromethane, see Trichlorofluoromethane

2 4

Fonolos 1944-22-9) — Skin -- 0.1 — —

'^Formaldehyde (50-00-0]... (C 2) (C 3) — —

Formamide [75-12-71..... 20 30 30 45

Formic acid [6-1-18-6].... 5 9 — —

Furfural [98-01-1] —  Skin .. 
‘Furturyl alcohol [98-00-01

2 8 10 40

—  Skin............... 10 40 15 60
•Gasoline 18006-61-9]..... 300 900 500 1,500

Capital teilcrs A. B, D & E reter to Appendices. C denotes ceding limit. 
{ Footnotes (a thru I) seo Page 34.

*1982 Addition.
< (Seo Notice ol Intended Changes.



ADOPTED VALUES ADOPTED VALUES

TWA  ̂ STEL TWA STEL
SubcUnca [CAS #] ppm01 mg/m3*" ppm°> mg/m3 ' Substance [CAS#] ppm"* mg/m3*" ppm0' mg/m3*’

Germanium tetrahydride

[7782-65-2]....  0.2 0.6 0.6

Glass, fibrous or dust, see Fibrous glass dust 
Glutaraldehyde [111-30-8].. C0.2 C0.7 —

Glycerin mist 156-81-5]...  —  D —

Glycidol [556-52-5]  25 75 100
Glycol monoethyl ether, see 2-Ethoxyethanol 
Graphite (Natural) [7782-42-5], see MINERAL DUSTS

Graphite (Synthetic)  —  D —
Gypsum [10101-4-4]..... —  D —

Hafnium [7440-58-6]..... —  0.5 —

Helium [7440-59-7]...... E — —

Heplachlor [76-44-8] —  

Skin.................
_ 0.5 .

Heptane [142-82-5]
(r,-Heptane)........... 400 1,600 500

2-Heptanone, see Methyl n-amyl ketone
3-Heptanone, see Ethyl butyl ketone 

Hexachlorobutadiene

[76-68-3]............. 0.02, A2 0.24, A2

Hexachlorocyclopenta- 
diene [77-47-1]........ 0.01 0.1 0.03

Hexachloroethane [67-72-1] 

—  Skin............... 10 100
Hexachlot anaphthalene 

[1335-87-1] —  Skin... -  - 0.2 _ _

Hexalluotoacelone 

[684-16-2]............ 0.1 0.7 0.3

Hexamethyl phosphoramide 
(680-31-9] - S k i n ..... A2 A2 -

'Hexane (n-Hexane)

[110-54-3]............ 50 180 _ _ _

O'h >r isomeres........ 500 1,800 1,000

2-Hexanone, see Methyl n-butyl ketone 
Hcxone, sec Methyl isobutyl ketone 
sec-Hexyla etate 

[ 142-92-/J............  50 300

Hexylene glycol 1107-41-5]. C 25 C 125 —

Hydnuine [302-01-2] —  
Skin................. 0.1, A2 0.1, A2 -

Hydrogen [1333-74-0].... E — —

Hydrogenated lerphenyls 
[92-94-1]............. 0.5 5 _______

Capital Idlers A, B, O & E rotor to Appemlicos; C rtonotus coiling limit. 
Footnotes (a thru I) see Pago 34.
*1902 Addition.

20

1.8
Hydrogen bromide 

[10035-10-6].......... 3 10

—
Hydrogen chloride 

[7647-01-1].......... C 5 C 7

300
Hydrogen cyanide [74-90-8] 

—  Skin............... C 1 0 C1 0
I Hydrogen fluoride 

[7664-39-3], as F 3 2.5 6

20
Hydrogen peroxide 

[7722-84-1].......... 1 1.5 2
1.5 Hydrogen selenide 

[7783-07-5], as Se..... 0.05 0.2

2
Hydrogen sulfide 

[7783-06-4].......... 10 14 15

2,000
Hydroquinone [123-31-9]... — 2 —

4-Hydroxy-4-mnthyl-° pentanone, see Oiacetone alcohol

2-Hydroxypropyl,’cry late 
[999-61-1]-Skin 0.5 3 _

Indene [95-13-61........ 10 45 15

0.3

Indium [7440-74-6] & 
compounds, as In..... 0.1 __

Iodine [7553-56-2] C0.1 C1 --

Iodoform [75-47-8]...... 0.6 10 1

0 6

Iron O'iide lume (FeaOa) 
[1309-37-1], as Fe 83 5 ___

li.U

0

‘Iron pentacarbonyl 

[13463-40-6], as Fe 0.1 0.8 0.2c
Iron salts, soluble, as Fe. .. — 1 —

Isoamyl acetate [123-92-2]. 100 525 125
Isoamyl alcohol [123-51-3], 100 360 125

Isobutyl acetate [110-19-0]. 150 700 187

3,600
Isobutyl alcohol [78-83-1].. 50 150 75

Isooctyl alcohol 
[26952-21-6].......... 50 270 __

Isophorone [78-59-1] ... C 5 C 25 --

__ I

Isophoronc diisocyanate —  
Skin................. 0.01 0.09 ___

I
Isopropoxyethanol 

(109-59-11............ 25 105 75
i

~  1

Isopropyl acetate 
1108-21-4]............ 250 950 310

__ i Isopropyl alcohol [67-63-0]. 400 980 500

Isopropylamine [75-31-OJ... 5 12 10

Capital totters A, 0. 0 & E rotor to Appendices; C denotes coiling limit. 
Footnotes (a thru I) sco Pago 34.
*1982 Addition.

21

5

3

21
4

70

0.3

20

10

0.16
2

655
450

875

225

320

1,185

1,225

24



ADOPTED VALUES 

TWA STEL
Substance ICAStf] ppmu* mg/m3*1 ppm"* mg/m1‘,‘

N-lsopropylaniline 

[643-28-71 — Skin..... 2 10 5 20

Isopropyl ether [108-20-31.. 250 1,050 310 1,320

Isopropyl glycidyl ether 
i4016-14-21 (IGE)...... 50 240 75 360

Kaolin.................. — D — 20

Ketene [463-51-41........ 0.5 0.9 1.5 3

Lead [7439-92-1], tnorg., 

dusts a fumes, as Pb... 0.15 . 0.45

$Lead arsenate
110102-484], as P b ... - (0.15) __ (0.45)

Lead chromate 
[18454-12-1], as Cr.... 0.05, A2 __ __

Limestone [1317-65-31... -- D -- 20

Lindane 158-89-9] — Skin.. -- 0.5 -- 1.5

Lithium hydride 17580-67-8) -- 0.025 -- —

L.P.G. (Liquified petroleum 

gas)................. 1,000 1,800 1,250 2,250

Magnesite [546-90-0]..... — D — 20

Magnesium oxide fume 
[1309-48-4]........... 10 __

Malathion [121-75-5] —  

Skin................. _ 10
___ __

Maleic anhydride [108-31-6] 0.25 1 — —

Manganese 17439-96-5], as 
Mn
Dust & compounds.... C 5

F u m e ................ -- 1 — 3

Manganese cyclopentadienyl 
tricarbonyl [12108-13-3], 

as M n  —  Skin........ 0.1 0.3

Manganese telroxide..... — 1 — —

Marble/calcium carbonate 
11317-65-31........... D __ 20

Mercury 17439-97-61, as Hq 
—  Skin
Alkyl compounds...... 0.01 0.03

All lorms except alkyl 
* Vapor.............. 0.05 __ __

Aryl & inorganic 
compounds......... - 0.1 __ __

Mes'tyl oxide [141-79-71.... 15 60 25 100

Methacrylic acid 179-41-4].. 20 70 — —

Capital letters A, B, 0 & E rolcr to Appenilicus; C denotes ceiling limit. 

Footnotes (a thru I) seo Page 34 
‘1982 Addition.
(See Notice ol Intended Changes.

22

HlIUPIEU Vi 

TWA STEL
Substance (CAS #] ppm"1 m g / m 31” p p m 1" m g / m 3'"

Methane (74-82-8].......  E —  —  —

Methanethiol, see Methyl mercaptan
Methomyl [16752-77-5) —

Skin................. 2.5
Methoxychlor [72-43-5]... — 10 — —

^2-Methoxye'hanol
[109-86-41— Skrfi...... (25) (80) (35) (120)

J2-Methoxyethyl acetate 

[110-49-61 — Skin..... (25) (120) (35) (170)
*4-Methoxyphenol

[150-76-51............ 5
Methyl acetate [79-20-9].... 200 610 250 760
Methyl acetylene [74-99-7]. 1,000 1,650 1,250 2,040
Methyl acety lene-propadi ene 

mixture (MAPP)....... 1,000 1.800 1,250 2,250
Methyl acrylate; 33-3]

—  Skin............... 10 35
Methylacrylonitrile 

[126-98-7]- S k i n ..... 1 3 2 6
Melhylal (109-81 -51...... 1,000 3,100 1,250 3,875
Methyl alcohol 167-56-1] 

(methanol) —  Skin..... 200 260 250 310
Methylamine [74-89-5)... 10 12 — —
Methyl amyl alcohol, see Methyl isobutyl carbinol 
Methyl n-amyl ketone 

[591-78-6]............  50 235 100 465
* N-Melhyl aniline [100-61-P j 

—  Skin............... 0.5 2 1 5
Methyl bromide 174-83-9] 

—  Skin............... 5 20 15 60
Methyl n-butyl ketone 

(591-78-6]............ 5 20 _ _ _

Methyl chloride 174-87-31... 50 105 100 205
Methyl chloroform 

[71-55-6]............. 350 1,900 450 2,450
Methyl 2-cyanoacrylate 

[137-05-3]............ 2 8 4 16
Methylcyclohexane 

[108-87-2]............ 400 1,600 500 2,000
Methylcyclohcxanol 

[25639-42-3].......... 50 235 75 350
o-Methylcyclohexanone 

[583-60-8]- S k i n ..... 50 230 75 345

i Capital loiters A. B, 0 A E reler to Appendices, C denotes ceiling limit.
1 Footnotes (a thru I) see Page 34.
; *1982 Addition,
i )Soe Notice ol Intended Changes.



ADOI'TED VALUES AUOPTED VhLUl .,

T W A STEL T W A STEL

Substance [CAS #] p p m“‘ m g / m 3 p pmu’ m g / m 3

Methylcyclopentadienyl
manganese tricarbonyl, 

[12108-13-3] — Skin, as 
M n ................... 0.2

|
O.S '

Methyl demeton 

[8022-00-2] —  Skin... 0 5 1.5 |
Methylene bisphenyl iso­

cyanate (MO!) [101-65-3! C 0.02 C0.2 _  l

Methylene chloride
175-09-2].............

4, 4'-Methylene bis 

(2-chloroaniiine) 
[101-14-4] —  Skin.....

100 360 500 1,700

0.02, A2 0.22, A2
Methylene bis(4-cycio- 

hexylisocyanate) 
[101-68-8]............ C0.01 C0.11

4, 4-Methylene dianiline 
[101-77-9] — Skin..... 0.1 0.8 0.5 4

Methyl ethyl ketone (MEK) 

[78-93-3]............. 200 590 ann 885
Methyl ethyl ketone 

peroxide [1338-23-4]... C 0.2 C 1.5
Methyl formate [107-31-3].. 100 250 150 375
5-Melhyl-3-heptanone, see Ethyl amyl 
Methyl hydrazine [60-34-4]

- S k i n ...............  C 0.2,

ketone 

C 0.35,
i

Methyl iodide [74-88-4] —

Skin.................

A2 

2, A2

A2 

10, A2 5. A2 30. A2
Methyl tsoamyl ketone 

[110-12-3]............ 50 240 _

Methyl isobutyl carbinol 
1105 30-6] — Skin..... 25 100 40

|

165
Methyl isobutyl ketone 

[108-10-1]............ 50 205 75 300
Methyl isocyanate 

[624-83-9]- S k i n ..... 0.02 0.05
Methyl isopropyl ketone 

[563-80-4]............ 200 705
Methyl mercaptan [74-93-1] 0.5 1 __

Mi thyl methacrylate 
[80-62-6]............. 100 410 125 510

Methyl parathion [298-00-0] 

—  Skin...............
_ 1 2 _ C.6

Methyl propyl ketone 

[107-87-9]............ 200 700 ?50 875

Methyl silicate [681-84-5]... 1 6 5 30
o-Methyl styrene [98-83-91. 50 240 100 485

Mevinphos [7786-34-7] —  

Skin................. 0.01 0.1 0.03 0.3

Molybdenum [7439-98-7], 

as M o
Soluble compounds.... 5 10

Insoluble compounds... — 10 — 20

Monocrotophos 
[6923-22-41........... ___ 0.25 __ __

Morpholine [110-91-8] —  

Skin................. 20 70 30 105

Naled 1300-76-5]......... — 3 — 6

Naphthalene [91-20-3].... 10 50 15 75

/3-Naphthylamine [91-59-8]. — A1b — Alb

Nenn 17440-01-9]........ E — — —

Nickel carbonyl, as Ni..... 0.05 0.35 — —

Nickel [7440-02-0]

Metal................ __ 1 __

Soluble compounds, as 

Ni...................
_ 0.1

__ 0.3

Nickel carbonyl 

[ (3463-39-31, as Ni.... 0.05 0.35 __ __

Nickel sulfide roasting, 
fume & dust, as Ni..... __ 1, A1a __ __

Nicotine [54-11-5] — Skin.. -- 0.5 — 1.5

Nitrapyrin [1929-82-4].... -- 10 — 20

Nitric acid [7697-37-2]... 2 5 4 10

Nitric oxide [10102-43-9]... 25 30 35 45

*p-Nitroaniline [100-01-6] —  

Skin................. 3 __

Nitrobenzene — Skin..... 1 5 2 10

$p-Nitrochlorobenzeno 
[98-95-3] — Skin..... __

(1)
__ (2)

4-Nitrodiphenyl [92-93-31... — Alb — A1b

Nitroethane [79-24-3]..... 100 310 150 465

Nitrogen dioxide 
[10102-14-0].......... 3 6 5 10

Capital letters A, B. 0 & E reler to Appendices; C denotes ceiling limit, 
footnotes (a thru I) see Page 34 
•1982 Addition.

Capital letters A, D. D & E reler to Appendices; C denotes ceiling limit. 
Footnotes (a thru I) see Page 34.
*1932 Addition.
{See Notice ol Intended Changes.



ADOPTED VALUES 

TWA STEL
Substance [CAS #] ppm111 mg/m31" ppm1'1 mg/mjt”

Nitrogen triilunride

[7783-54-2 J........... 10 30 15 45
^Nitroglycerin (NG) [55-63-0] 

—  Skin............... (0.02) (0.2) (0.05) (0.5)
Nitromelhanr; [7a 52-5]... 100 250 150 375

t1-Nitrocirop?.ne [108-03-2].. 25 90 35 135
}2-Nitrjproparia [79-46-9]... (C 25. 

A2)
(C 90, 

A2) __ _

N-Nifrosodimethylamine 
[62-75-9] (dimethylnitro- 
soamine) —  Skin...... A2 A2

* Nitroto'.uenc [99-08-1] —  

Skin................. 2 11

Nitrotnchloromethane, see Chloropicrin 
No m n e  [111-84-2].......  200 1,050 250 1,300
Octachloronaphthalene 

[2234-13-1] — Skin... _ 0.1 0.3
Octana [111-65-9]........ 300 1,450 375 1,800
Oil m;st, mineral......... — 5C) — 10
Osmium tetroxide 

[20816-12-0], as O s ... 0.0002 0.002 0.0006 0.006
Oxalic acid [144-62-7].... — 1 — 2
Oxygen dilluoride 

[7783-41-7]........... 0.05 0.1 0.15 0.3
Ozone [10028-15-6]...... 0.1 0.2 0.3 0.6
Paraffin wai; tume 

[8002-74-2]........... _ 2 6
Paraquat [1910-42-5], 

respirable sizes........ 0.1
Paralhion [56-38-2] — Skin — 0.1 — 0.3
Particulate polycyclic aromatic hydro-carbons (PPAH), see Coal tar
pitch volatiles 

Pentaborane [19624-22-7].. 0.005 0.01 0.015 0.03
Pentachloronaphthalene 

[1321-64-8]........... _ 0.5 2
Pentachlorophenol 

(87-86-5) — Skin...... 0.5 1.5
Pcntaerythritol [115-77-5].. — D — 20

Pentane [109-66-0]...... 600 1,800 750 2,250
2-Pentanone, see Methyl propyl ketone 

TPerchloroethylene
[127-18-4]............  50 335 (-) (-)

Capital letters A, B, D & E reler lo Appendices; C denotes ceiling limit 
Footnotes (a thru I) sec Page 34.
•1982 Addition.
tNuC “ Not otherwise dassilicd. 
fSco Notice ol Intended Changes.

26

I— Jill H I■ III ■ 11 mm\ UII ■■ III III* _JHM— — —
- .  H t u  v l t L u ^

TWA STEL
Substance [CAS#] ppm"1 mg/m3*1 ppm"1 mg/m3'"

Perch ioromethyl mercaptan
[594-42-3]............ 0.1 0.8 — —

Perchloryl fluoride 

[7616-94-6]........... 3 14 6 28
Phenol [108-95-2] — Skin.. 5 19 10 38
Phenothiazine [92-84-2] —  

Skin................. 5 10
N-Phenyl-beta-naphthyl- 

amine [135-88-6]...... A2 A2
p-Phenylene diamine 

[106-50-31 — Skin..... 0.1
Phenyl ether [101-84-8], 

vapor................ 1 7 2 14
Phenylethylene, see Styrene, monomer 

’ Phenyl glycidyl ether (PGE)
[122-60-1]............  1 6

JPhenylhydrazine [100-63-0] 

—  Skin............... (5) (20) (10) (45)
Phenyl mercaptan 

[108-98-51............ 0.5 2 _ _

Phenylphosphine 

[638-21-1]............ C 0.05 C 0.25 _

Phorate 1298-02-2] —  Skin. — 0.05 -- 0.2
Phosdrin, see Mevinphos 

Phosgene [75-44-5]...... 0.1 0.4
Phosphine [3803-51-2].... 0.3 0.4 1 1
Phosphoric acid 

[7664-38-2]........... 1 _ 3
Phosphorus [7723-14-0] 

(yellow).............. __ 0.1 __ 0.3
•Phosphorus oxychloride 

[10026-13-8].......... 0.1 0.6 0.5 3
Phosphorus pentachloride 

[10026-13-8].......... 0.1 1 ___ _

Phosphorus pentasullide 
[1314-8C-3]........... _ 1 _ 3

‘Phosphorus trichloride 
[7719-12-2]........... 0.2 1.5 0.5 3

Phthalic anhydride 
[85-44-9]............. 1 6 4 24

m-Phthalodinilrile 
1626-17-51............ _ 5 _ ___

Picloram [1918-02-1]..... — 10 — 20

Capital letters A, B, D & E reler to Appendices; C denotes ceiling limit. 
Footnotes (a thru I) see Page 34.
•1982 Addition.
L. 'e Notice ol Inter'S; J Changes.
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SubslancB [CAS #] ppm-1 m g / m 31" pp m 1" m g / m ]M

Picric acid [88-89-1] —
Skin.................  —  0.1 —  0.3

Pindone [83-26-1]........  —  0.1 —  0.3

‘Piperazine dihydrochloride
[142-64-3]  —  5 —  —

2-Pivalyl-1.3-indandione, see Pindone
Plaster of Paris..........  —  0 —  20
Platinum [7440-06-4]

Metal  —  1 —  —

Soluble salts, as Pt  —  0.002 —  —
Polychlorobiphenyls, see Chlorodiphenyls 
Polytetrafluoroethylene 

decomposition products.. —  B1 —  B1
Potassium hydroxide

[1310-58-3]  —  C 2 —  —

Propane [74-98-6]  E —  —  —
Propane sultone

[1120-71-4]  A2 A2 —  —
Propargyl alcohol 

[107-19-7] — Skin 1 2  3 6

/3-Propiolactone [57-57-8].. 0.5, A2 1.5, A2 1,A2 3. A2

Propionic acid [79-09-4].... 10 30 15 45

Propoxur [114-26-1]...... —  0.5 —  2
n-Propyl acetate [109-60-4] 200 840 250 1,050
Propyl alcohol [71-23-8] —

Skin  200 500 250 625
n-Propyi nitrate [627-13-4]. 25 105 40 470

Propylene [115-07-1]  E —  —  —
Propylene dichloride

[78-87-5]  75 350 110 510
{Propylene glycol dinitrate 

[64 23-43-4] (PGDN) —

Skin  (0.02) (0.1) (0.05) (0.3)
Propylene glycol mono- 

methyl ether [107-98-2].. 100 360 150 540
^Propylene imine 175-55-8]

—  Skin  (2) (5) —  —
Propylene oxiu; [75-56-9].. 20 50 —  —
Propyne, see Methyl acetylene

Pyrethrum 18003-34-7]...  —  5 — 10
Pyridine [110-86-1]  5 15 10 30
Quinone [106-51-4]  0.1 0.4 0.3 1
RDX, see Cyclonite

Capital letters A, 0. 0 ?. £ reler to Appendices; C denotes ceiling limit.
Footnotes (a thru I) see Page 34.
*1382 Addition.
4See Notice ol Intended Changes.
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ADOPTED VALUES

TWA STEL

ADOPTEQ VALli- 

TWA STEL
Substance [CAS#] ppm01 mg/m3>) ppm°* mg/m31,1

Resorcinol [108-46-3]  10 45 20 90

Rhodium [7440-16-6]

* Metal.................  —  1 —  —
{ Soluble salts, as R h   —  (0.001) —  (0.003)

Ronnel [299-84-3].......  —  10 —  —
Rosin core solder pyrolysis 

products, as
formaldehyde.........  —  0.1 —  0.3

Rotenone (commercial)
[83-79-4]  —  5 — 10

Rouge..................  —  D —  20
Rubber solvent (Naphtha)... 400 1,600 —  —
Selenium w.r.p. nds

[7782-49-2], as S e   —  0.2 —  —
Selenium hexafluoride

[7783-79-1], as Se  0.05 0.2 —  —
Sesone [136-78-7].......  —  10 —  20
Silane, see Silicon tetrahydride

Silicon [7440-21-31 ......  —  D —  20
Silicon carbide [409-21-2].. —  D —  20

{Silicon tetrahydride

[7803-62-5]  (0.5) (0.7) (1) (1.5)
Silver [7440-22-4], as Ag

Metal................. —  0.1 —  —
Soluble compounds  —  0.01 —  —

Sodium azide [26628-22-8], C0.1 C0.3 —  —

Sodium bisulfite
[7631-90-5]........... —  5 —  —

Sodium 2,4-dichloro-phenoxyethyl sulfate, see Sesone 

Sodium fluoroacetate
[62-74-8] — Skin  —  0.05 —  0.15

Sotjium hydroxide
[1310-73-2]  —  C 2 —  —

Sodium metabisulfite
[7681-57-4]  —  5 —  —

Starch [9U05-84-9].......  —  D —  ?0
Stibine [7803-52-3]  0.1 0.5 0.3 1.5

‘Stoddard solvent
18052-41-3]  100 525 200 1,050

Strychnine [57-24-9]...... —  0.15 —  0.45

Styrene, monomer 
[100-42-5]  50 215 100 425

Capital Itliers A, D, D & E rclttr to Appendices; C denotes ceiling limit. 
Footnotes (a thru I) see Page 34.
*1982 Addition.
4See Notice ot Intended Changes.
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     _____________
ADOPTED VALUE'S"

T W A  STEL

Substance [CAS #] p p m 111 m g / m 3*11 p pm11* m g / m ]tl1

Subtilisins [1395-21-7]

(Proteolytic enzymes as 

100% pure crystalline

enzyme)..............  — C0.00006"" —  — ’
Sucrose [57-50-1]........ —  D —  20
Sulfotep [3689-24-5] —

Skin.................  —  0.2 —  0.6

Sulfur dioxide [7446-09-5].. 2 5 5 10
Sulfur hexafluoride

[2551-62-4]  1,000 6,000 1,250 7,500
Sulfuric acid [7864-93-9]... —  1 —  —
Sulfur monochloride

[10025-67-9]  1 6 3 18
Sulfur pentafluoride

[5714-22-7]  0.025 0.25 0.075 0.75
Sulfur tetrafluoride

[7783-60-0]  0.1 0.4 0.3 1
Sulfuryl fluoride

[2699-79-8]  5 20 10 40
Systox, see Demeton «

2.4,5-T [93-76-5]  —  10 —  20

Tantalum [7440-25-7]  —  5 — 10
T-EDP, see Sulfotep 

Tellurium & compounds

[13494-80-9], as T e   0.1 —  —
Tellurium hexafluoride

[7783-80-4], as T e   0.02 0.2 —  —
Temephos [3383-96-8]  —  10 —  20

TEPP [107-49-3] — Skin.... 0.004 0.05 0.01 0.2
Terphenyls [92-94-4]  C0.5 C 5  —  —
1.1.1, 2-Tetracriloro-2, 2-

difluoroethane [76-11-9]. 500 4,170 625 5,210
1.1.2, 2-Tetrachloro-1, 2-

difluoroethane [76-12-0]. 500 4,170 625 5,210
1.1.2, 2-Tetrachloro-

ethane [79-34-5] —  Skin. (5) (35) (10) (70)
Tetrachloroelhylene, see Perchloroethylene 

Tetrachloromethane, see Carbon tetrachloride 
Tetrachloronaphthalene

[1335-88-2]  —  2 — 4
Tetraethyllead [78-00-2],

as Pb — Skin  —  0.1001 —  0.3
Tetrahydrofuran 1109-99-9). 200 596 250 735

ADOl'Itu

T W A

Substance [CAS tt\ ppm"’ m o / m 1'”

Tetramethyl lead [75-74-1],

asPti — Skin.........  —  0.150fl

Tetramethyl succinonitrile

[3333-52-6] — Skin  0.5 3
Tetianitromethane

(509-14-8)  1 8

Tetrasodium pyrophosphate
[7722-88-5]........... —  5

Tetryl [473-45-8] (2.4,
6-triritrophenyl-
meth/lnitramine) —  Skin. —  1.5

Thallium [7440-28-0]

Soluble compounds, as
Tl — Skin.............  —  0.1

4, 4'-Thiobis(6-lert. butyl-

m-cresol) [96-69-5]....  —  10
Thioglycolic acid [68-11-1]. 1 5
Thiram [137-26-8].......  —  5

Tin [7440-31-5]
* Vetal................  —  2

* Oxide & inorganic 
compounds, except SnOi,
as S n ................  —  2

Organic compounds, as
Sn — Skin............  —  0.1

Titanium dioxide
[13463-67-7], as li  —  D

o-Tolidine [119-93-7]..... A2 A2

Toluene [108-88-3] (toluol)
—  Skin...............  100 375

tToluene-2, 4-diisocyanate
(TDI) [584-84-9] (C 0.02) (C0.14)

fo-Toluidine [95-53-4I —
Skin  (2) (9)

Toxaphcne, see Chlorinated camphene 

Tributyl phosphate
[126-73-8]  0.2 2.5

Trichloroacetic acid
[76-03-9]  1 5

1, 2, 4-Trichlorobenzene

[120-82-1]  5 40
1,1, 1-Trichloroethnne, see Methyl chloroform

STEL 

ppm'“ m g / m 5''

0.5

9

—  3.0

—  20

—  10

—  4

—  4

—  0.2

—  20

150 560

0.4

Capital tellers A, R. D & E rclci to Appendices: C denotes cen ng limit. 
Footnotes (a thru I) "n Paqe 34. 
m) Seo Page 3G.

Capital letters A. B, 0 4 E reler to Appendices; C denotes ceiling limit. 
Footnotes (a thru I) sec Page 34.
*1982 Addition
TSeo Notices ol Intended Changes.
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ADOPTED VALUES A U U i i l „ •

T W A STEL T W A S I  L i .

Substance [CAS #] p p m 01 m g / m jM ppm"‘ mg / m 3*” Substance [CAS #] pp m 01 m g / m 3 ppm"1 m g / m 3 '

1,1, 2-Trichloroethane ! •Vanadium, as V 2 O 5
[79-00-5] —  Skin...... 10 45 2 0 90 [1314-62-1], respirable

JTrichloroelhylene [79-01-6], 50 270 (150) (805) dust&lume........... — 0.05 — —

•Trichlorofluoromethane Vegetable oil mists....... — D — —

[75-69-4]............. C 1,000 C 5.600 __ __ Vinyl acetate [108-05-4]... 10 30 2u 50

Trichloromethane, see Chloroform Vinyl benzene, see Styrene
Trichloronaphthalene Vinyl bromide [593-60-2]... 5. A2 20. A2 — —

[1321-65-9].... ...... — 5 -- 10 1 Vinyl chloride [75-01-4]... 5, A1a 10, A1a — —

Trichloronitromethane, see Chloropicrin Vinyl cyanide, see Aciylonitrile
1, 2, 3-Trichloropropane Vinyl cyclohexene dioxide

60, A2[96-18-4]............. 50 300 75 450 . [106-87-6]............ 10, A2 — —

1,1, 2-Trichloro-1, 2, 2- JVinylidene chloride [75-5-4] (10) (40) (20) (80)

trifluoroethane [76-13-1], 1,000 7,600 1,250 9,500 Vinyl toluene 125013-15-4]. 50 240 100 485

Triryclohexyltin hydroxide, see Cyhexatin V M  & P Naphtha
300 1,350 400 1,800tTriethylamine [121-44-8].... (25) (100) (40) (160) [8030-30-6]...........

Trifluorobromomethane Warfarin [81-81-2]....... — 0.1 -- 0.3

[75-63-8]............. 1,000 6,100 1,200 7,300 Welding fumes (NOCt)... — 5, B2 -- 62

Trimellitic anhyoride Wood dust (certain hard
[552-30-7]............ 0.005 0.04 __ - woods as beech & oak)... — 1 -- —

Trimethyl benzene Soft w o o d ............ — 5 — 10

[25551-13-7].......... 25 125 35 170 Xylene [1330-20-7] (0-, m-,
655•Trimethyl phosphite p-isomers) —  Skin..... 100 435 150

[121-45-9]............ 2 10 5 25 m-Xylene a, a'-diamine
2 . 4, 6-Trinitrophenol, see Picric acid [1477-55-01........... — C0.1 — —

2, 4, 6-Trinitrophenyl-methylnitramine, see Tetryl -Xylidcne [1300-73-8] —
2, 4, 6-Trinitrotoluene Skin................. 2 10 — —

(TNT) [118-96-7] — Skin — 0.5 __ 3 Yttrium [7440-65-5]...... — 1 — 3

Triorthocresyl phosphate Zinc chloride fume
[78-30-8]............. — 0.1 __ 0.3 [764G-85-7]........... — 1 — 2

Triphenyl amine [603-34-9], __ 5 . Zinc chromate
Triphenyl phosphate (13530-65-91, as Cr.... — 0.05, A2 — —

[115-86-6]............ — 3 __ 6 Zinc oxide (1314-13-21
10Tunpslen [7440-33-7], as F u m e ................. — 5 —

W Dust................. — D — —

Insoluble compounds... — 5 __ 10 Zinc stearate [557-05-11... — D — 20

Soluble compounds.... — 1 __ 3 Zirconium compounds
10Turpentine [8006-64-2]... 100 560 150 840

l

[7440-67-2], as Z r ..... — 5 —

Uranium (natural)
[74*10-61-1], Soluble Sin- Capital letters A, 0, 0 & E rclcr to Appendices, C denotes ceding limit.

soluble compounds, as U — 0 .2 __ 0.6 Footnr'.cs (a thru 1) see Page 34.
Valeraldchydc [11C-62-3]... 50 175 —

__
*1982 Addition.
[See Notice ol Intended Changes

Capital letters A, 0, 0 & E reler to Appendices; C denotes celling limit. 
Footnotes (a thru t) see Page 34.
"1902 Addition
tSoc Notices ol Intended Changes.
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a) Parts of vapor or gas per million parts of contami­

nated air by volume at 25°C and 760 m m  Hg pres­

sure.

b) Approximate milligrams of substance per cubic meter 

of air.

d) < 7  nm in diameter.

e) As sampled by method that does not collect vapor.

f) For control ol general room air, biologic monitoring 

is essential for personnel control.

R a d i o a c t i v i t y :  The Committee accepts the philosophy 
and recommendations of the National Council on R a­
diation Protection and Measurements (NCRP) for the 
ionizing radiation TLV. The N C R P  is charted by C o n­
gress to, in part, collect, analyze, develop and dissem­

inate information and recommendations about pro­
tection against radiation a n d  about radiation 
measurements, quantities and units, including devel­
o p m e n t  of basic concepts in these areas. N C R P  R e­
port No. 39 (reference 1) provides basic philosophy 

and concepts leading to protection criteria estab­

lished in the s a m e  report. Other N C R P  reports ad­

dress specific areas of radiation protection and, col­
lectively, provide an excellent basis for establishing a 
sound program for radiation control. The Committee 

r e c o m m e n d s  the listed references as substantative 

documentation of a sound basis for ionizing radiation 

protection. The Committee also strongly r e c o m m e n d s  
that all exposures to ionizing radiations be kept low 
as reasonably achievable within tho stated guidance.

Reforonces:

1. B a s i c  R a d i a t i o n  P r o t e c t i o n  C r i t e r i a .  N C R P  Roport 
No. 39, issued January 15. 1971.

2. M a x i m u m  P e r m i s s i b l e  B o d y  B u r d e n s  a n d  M a x i ­
m u m  P e r m i s s i b l e  C o n c e n t r a t i o n s  o t  R a d i o n u c l i d e s  
i n  A i r  a n d  i n  W a t e r  t o r  O c c u p a t i o n a l  E x p o s u r e .  USi 
Dopartmont of C o m m o r c o ,  National Bureau ol1 
Standards H a n d b o o k  69, issued Juno 5, 1959, with 

A d d o n d u m  1 Issued August 1963. Available as 
N C R P  Report No. 22.

The above documents, as well as Information on n u­
merous other N C R P  Reports addressing specific sub­
jects In ionizing rndiution protection are available 
from: N C R P  Publications, P O  Bo x  30175, W a shing­
ton, D C  20014.
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Substance

SILICA. SiOz
Crystalline

Quartz TLV in mppcf0’:

(1480-60-71 300*1

%  quartz +  10 

TLV for respirable dust in 

m g / m 3:

__________ 10_m g / m 3"__________

%  Respirable quartz +  2 

TLV for "total dust," respirable 

and nonrespirabte:

30 m g / m 3 

%  quartz +  3

Cristobalite....... Use one-half the value calculated

[14464-46-1 ] from the count or mass formulae

for quartz.

Tridymite........ Use one-half the value calculated

(15468-32-3) from formulae for quartz.

Silica, fused

[60676-86-01.....Use quartz formulae.

Tripoli........... Use respirable'1’ mass quartz for-

(1317-95-91 mula

tAmorphous (7631-86-91................(20 m p p c f”)
SILICATES ( <  1% quartz)

Asbestos 

Amosite 112172-73-5]

Chrysotile

(12001-29-51......

Crocidnlite

(12001-28-41......

Other lorms.........

Graphite (natural)

[7782-42-51.........

Mica [12001-26-2].....

Mineral wool liber.....

Perlite.................

Portland Cement.......

Soapstone.............

JTalc (nonasbestiform)

114807-96-6]........

tTalc (fibrous), (use As­

bestos limit.)

MINERAL UUSIS

{Sec Notice ol Intended Changes.
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0.5 fiber >5p.m/cc, A1a

2 fibers -- S^m/cc, Ain

0.2 fiber > 5 M m / c c .  Ala 

2 fibers >  5/im/cc, A1a

15 mppcf 

20 mppcf 

10 m g / m 3 

30 mppcf 

30 mppcf 

20 mppcl

(20 mppcl)



2 m g / m 3 (respirable dust fraction <  5 %  quartz). 

If >  5 %  quartz, use respirable mass formula.

COAL OUST

N UISANCE PARTICULATES

(see Appendix D)

30 mppcl or 10 m g / m 3fl

ol total dust <  1 %  quartz, or, 5 m g / m 3 respirable dust.

Conversion factors:

mppcl x  35.3 =  Million particles per cubic meter 

=  particles per cc

g) Millions of particles per cubic foot of air, based on 

impinger samples counted by light-field technics.

h) The percentage of quartz in the formula is the amount 

determined from airborne samples, except in those 

instances in which other methods have been shown 

to be applicable.

i) Both concentration and percent quartz for the appli­

cation of this limit are to be determined from the 

fraction passing a size-selector with the following 

characteristics:

Aerodynamic

Diameter (/*m) %  passing

(unit density sphere) selector
^  2 90

2.5 75

3.5 50

5.0 25

10 0

I) containing <  1 %  quartz; if quartz content >  1%, use 

formulae lor quartz, 

k) Lint-free dust as measured by the vertical elutriator, 

cotton-dust sampler described in ihe Transactions ot 
the National C inference on Cotton Duct, p. 33 by J. 
R. Lynch, (May 2,1970).

I) As determined by the m e mbrane filter method at 

400-450X magnification (4 m m  objective) phase con­

trast illumination, 

m) Based on "high volume" sampling, 

n) "Respirable" dust as delined by the British Medical 

Research Council Criteria,'" and as sampled by a de­

vice producing equivalent result

36

(1) Hatch, T. E. and Gross: Pulmonary uupu-;.. 
and Retention of Inhaled Aerosols, p. 149. Aca­
demic Press, N e w  York, (1964).

(2) AIHA Aerosol Technology Committee: Interim 

Guide for Respirable Mass Sampling. Am. Ind. 
Hyg. Assoc. J. 3/(2):133 (1970).

NOTICE O F  INTENDED C H A N G E S  

(lor 1982)

These substances, with their corresponding val­

ues, comprise those for which either a limit has been 
proposed for the first time, or tor which a change in 

the “Adopted" listing has been proposed. In both 
cases, the proposed limits should be considered trial 
limits that will remain in the listing for a period of at 

least two years. If, after two years n o  evidence comes 
to light that questions the appropriateness ot the val­

ues herein, the values will be reconsidered for the 
"Auopted" list. Documentation is available (or each of 

these substances.

Substance

TWA
(CAS #) ppm"1 m g / m 3'1

STEL

ppm" m g / m 3''

-  0.1

tAcrylonilrile 1107-13-1) —

Skin................. 2.A2 4.5, A2 —

Atrazme [1912-24-9]..... — 5 —

Cadmium oxide production . — 0.05 —

o-Chlorobenzylidenc

malononitrile [2698-41-1] C 0.05 C 0.4 —

Chloromethyl methyl elher
[107-30-21............ A2 A2 —

Coball carbonyl, as Co... — 0.1 —

Cobalt hydrocarbonyl
[16842-03-8], as Co — 0.1 —

Cobalt metal, dust & fume
[7440-48-4], as Co — 0.05 —

Enllurane 113838-16-9) ... 75 5/5 —

t2-Ethoxyethanol [110-80-5]

—  Skin.............. 5 19 —

t2-Ethoxyetltyl acetate
[111-15-91 — Skin.... 5 27 —

t Ethylene glycol 1107-21-1], partici';ate DELETE, see Appendix G

Ethylene glycol dmitrale
(EGDN) 1628-96-61 -

Sltin................. 0.05 0.3 0.1

Capital letters A, 3, D & f icier lo Appendices u denotes ceiling limit.

11082 Revision or Addition.
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TWA STEL

1.A2 2, A2 — —

__ 0.1 __ __

-- 0.2 — —

C 1. A2 C 1.5, A2A — —

50 400 — —

— 0.15 — 0.45

5 16 — —

5 24

5

— —

0.5 3 — —

0.05 0.5 0.1 1

10, A2 35,42 20, A2 70. A2

50 335 200 1,340

Substance I CAS #1 ppm“’ m g / m 36’ ppm'“ m g / m l6>

tEthylene oxide 175-21-8].... 

fFenamiphos [22224-92-6]
—  Skin...............

Fenlhion [55-38-9].......
tFormaldehyde [50-00-0]...
tGrain dust...............

Halothane [151-67-7].....
Lead arsenate [10102-48-4],

as PbufAsO^ .....

f2-Methoxyethanol
[109-86-4] — Skin.....

t2-Methoxyethyi acetate 
1110-49-6] —  Skin 

fMetribuzin [21087-64-9].... 

p-Nitrochlorobenzene
[100-00-5] — Skin.....

Nitroglycerin (NG) [55-63-0]
—  Skin...............

2-Nitropropane [79-46-9]...

fPerchloroethylene
[127-18-4] - S k i n .....

Persulfates, alkali metal, as
SzOs............

Phenylhydrazine [100-63-0]
—  Skin...............

Propylene glycol dinitrate

(PGDN) [6423-43-4] —

Skin.................

Propylene imine [75-55-8]
—  Skin...............

tRhodium, Insoluble

compounds, as R h .....
Soluble compounds, as
R h ...................

Silicon tetrahydride (Silane)
[7803-62-51...........

[Sulprolos [35400-43-2]...

Toluene-2,4-diisocyanate
(TDI) 1584-84-9).......

to-Toluidine [95-53-4] —
Skin.................

fTrichloroethylene [79-01-6].
Triethylamine 1121-14-8]...,
Trimethylamine [75-50-3]... 

fVmylidine chloride
[75-35-41.............

Capital loiters A, D, D i E reler lo Appcntfir.es; C denotes ceiling limit. 
tIGBZ Revision or Addition.
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NOTICE OF INTENDED CHANGES 
MINERAL DUSTS

5, A2 20, A2 10. A2 45. A2

0.05 0.3 0.1

2. A2 5, A2 —

—  0.01 —

5 7

0.6

0.005 0.04 0.02 U.15

2, A2 9. A2 __ __

50 270 200 1.080
10 40 15 60
10 40 15 60

5 20 20 80

Substance

Diatomaceous earth, 
natural [60676-86-0]....

Silica, amorphous.............
[7631-86-9]

Talc (containing no libers) 
[14807-96-6]

Talc (fiber-containing)......

TLV

1.5 mg/m3, Respirable 
dust

6 mg/m3, Total dust 
(all sampled sizes)

3 mg/m3, Respirable 
dust (< 5/iin)

15 mppcf or 2 mg/m3, 
Respirable dust 

2 fibers/cc, >5/um in 
length

APPENDIX A 
Carcinogens

The Committee lists below those substances in in­

dustrial use that have proven carcinogenic ir man, or 
have induced cancer in animals under appropriate ex­

perimental conditions. Present listing of those sub­
stances carcinogenic for m a n  takes two forms: Those 

for which a T L V  has been assigned (1a) and those for 

which environmental conditions have not been suffi­
ciently defined to assign a T L V  (1 b).

A1a. Human Carcinogens. Substances, or substances 
associated with industrial processes, recog­

nized to have carcinogenic or cocarcinogenic 
potential, with an assigned TLV:

TLV

** Acrylonitrile — Skin  2 ppm
Asbestos

Amosite......................  0.5 fiber > 5/rm/cc
Chrysotile...................  2 fibers > 5p.ni/cc
Crocidolite.................. 0.2 f.ber > 5/im/cc
Other forms  2 fibers > 5/im/cc

bis (Chloromelhyl) ether 0.001 ppm 
Chromite ore 

processing
(chromale)................  0.05 mg/m3, as Cr

Chromium (VI), certain 
water insoluble
compounds  0.05 mg/m3, as Cr

'Sec Notice ol Intended Clungcs.
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Coal tar pitch volatiles.. 0.2 mg/m3, as
benzene solubles

Nickel sulfide roasting,
fume & dust  1.0 mg/m3, as Ni

Vinyl chloiide................  5 ppm

A1b. Human Carcinogens. Substances, or sub­
stances associated with industrial processes, 

recognized to have carcinogenic potential with­
out an assigned TLV:

4-Aminodiphenyl (p-Xenylamine) — Skin 
t  Benzidine —  Skin 

** Chloromethyl methyl ether 
/3-Naphthylamine 
4-Nitrodiphenyl

For the substances in 1b n o  exposure or c o n­
tact by any route— respi-atory, skin or oral, as 
detected by the most sen: itive m ethods —  shall 

be permitted. T h e  worker should be properly 
equipped to insure virtually n o  contact with the 
carcinogen.

A2. Industrial Substances Suspect of Carcinogenic 
Potential for MAN. Chemical substances or sub­
stances associated with industrial processes, 
which are suspect of inducing cancer, based on 
either (1) linv' nidemiologic evidence, exclu­

sive of clinii orts of single cases, or (2) 
demonstration c minogenesis in on e  or m ore 
animal species by appropriate methods.

t Acrylonitrile —  Skin 
Amitrol
Antimony trioxide production*
Arsenic trioxide production 
Benzene 
Benzo(a)pyrene 
Beryllium
Cadmium oxide production 
Carb'rn tetrachloride —  Skin 
Chlr reform
Ch'jromethyl methyl ether

•Cigarette sir iking can enhance Die Incidence ot respiratory cancers 
from this or Uhcrs of these substances or processes. 
f1982 A.ditic .1.
41902 Adoption.
*'Seo Notice ol Intended Changes.

Chromates of lead and zinc, as 
Cr 0.05 mg/m3

Chrysene -----
3, 3'-Dichlorobenzidine —  Skin -----
Dimethylcarbamyl chloride -----
1,1 -Dimethyl hydrazine —  Skin 0.5 ppm
Dimethyl sulfate —  Skin 0.1 ppm

t  Ethylene dibromide — Skin -----
Ethylene oxide 1 ppm

r t Formaldehyde C 1 ppm
t Hexachlorobutadiene 0.02 ppm

Hexamethyl phosphoramide —
, Skin -----

Hydrazine —  Skin 0.1 ppm
4, 4'-Methylene bis 

(2-chloroaniline) —  Skin 0.02 ppm
Methyl hydrazine — Skin C 0.2 ppm
Methyl iodide— Skin 2 ppm
2-Nitropropane 10 ppm
N-Nitrosodimethylamine —  Skin -----
N-Phenyl-beta-naphthylamine -----
Phenyiiiydrazine —  Skin 5 ppm
Propane sultone -----
buta-Propiolactone 0.5 ppm
Propylene imine —  Skin 2 ppm

$ o-Tolidine -----
t  o-Toluidine —  Skin 2 ppm

Vinyl bromide 5 ppm
Vinyl cyciohexene dioxide 10 ppm

For the above, worker exposure by all routes 
should bo carefully controlled to levels consis­

tent with the animal and h u m a n  experience data 
(see Documentation), including those s u b­

stances with a lisied TLV.

THE COMMITTEE GUIDELINES FOR 
CLASSIFICATION OF EXPERIMENTAL ANIMAL 

CARCINOGENS 
T h e  following guidelines are offered in the pres­

ent state of knowledge as an aid in classifying 
substances in the occupational environment 
found to bo carcinogenic in experiments* ■'ni- 

mals. A  need w a s  felt by tho Threshold Lii.iits 
Committeo for such a classification in ordor to

tl 982 Addition, 
i il982 Adoption.

2 ppm

10 ppm

2.0 Atg/m3

5 ppm 
10 ppm



take the first step in developing an appropriate 
T L V  for occupational exposure.

Determination of Approximate Threshold of Re­
sponse Requirement. In order to determine in 
which category to classify an experimental car­
cinogen for the purpose ot assigning an indus­
trial air limit (TLV). an approximate threshold of 
neoplastic response must be determined. B e­
cause of practical experimental difficulties, a 
precisely defined threshold cannot be attained. 

For the purposes of standard-setting, this is of 

little m o m ent, as an appropriate risk, or safety, 
factor can be applied to the approximate thresh­

old, the magnitude of which is dependent on 
the degree of potency of the carcinoqenic re­
sponse.

T o  obtain the best 'practical' threshold of neo­
plastic response, dosage decrements should be 
less than logarithmic. This b e c o m e s  particularly 
important at levels greater than 10 p p m  (or cor­

responding m g / m 3). Accordingly, after a range- 
finding determination has been m a d e  by lo­

garithmic decreases, two additional dosage 
levels are required within the levels of "effect" 
and "no effect" to approximate the true thresh­
old of neoplastic response.

Th e  second step should attempt to establish a 
metabolic relationship between animal and m a n  

for the particular substance found carcinogenic 
in animals. If the metabolic pathways are found 
comparable, the substance should be classed 
highly suspect as a carcinogen for man. If no 

such relation is found, the substance should re­
main listed as an experimental animal carcino 

gen until evidence to the contrary is found.

Proposed Classification of Experimental Animal 
Carcinogens. Substances occurring in the o ccu­
pational environment found carcinogenic for 
animals m a y  be grouped into three classes, 

those of high, intennediate and low potency. In 
evaluating the incidence of animal cancers, sig­
nificant incidence of cancer is defined as a neo­
plastic response which represents, in the judg­
ment of the Committee, a significant excess of 
cancers above that occurring in negative co n­
trols.

EXCEPTIONS: N o  substance is to bo considered 
an occupational carcinogen of any practical sig­
nificance which reacts by the respiratory route

at or above 1000 m g / m 3 for the mouse, 20uu 
m g / m 3 for the rat; by the dermal route, at or 

above 1500 m g / k g  for the mouse. 3000 mg/kg 
for the rat; by the gastrointestinal route at or 
above .500 mg/kg/d for a lifetime, equivalent to 
about ^00 g T.D. for the rat, 10 g T.D. for the 

m o u s e

These dosage limitations exclude such sub­
stances as dioxane and trichlorethylene from 

consideration as carcinogens.

Examples: Dioxane —  rats, hepatocellula. and 
nasal tumors from 1015 mg/kg/d. 
oral

Trichloroethylene —  female mice, 
tumors (30/98 @  900 mg/kg/d), 
oral

Industrial Substances ol High Carcinogenic Po­
tency in Experimental Animals.

1. A  substance to qualify as a carcinogen of 
high potency must fulfill on e  of the three fol­

lowing conditions in two animal species:

1a. Respiratory. Elicit cancer from (1) dos­
ages below 1 m g / m 3 (or equivalent ppm) 

via the respiratory tract in &• 7-hour daily 
repeated inhalation exposures through­

out lifetime; or (2) from a single intratra- 
cheally administered dose not exceeding 
1 m g  of particulate, or liquid, per 100 ml 
or less ot animal minuto respiratory vol­

ume;

Examples: bis-Chloromethyl ether, malign­
ant tumors, rais, @  0.47 
mg/m3 (0.1 ppm) in 2 years;

Hexamethyl phosphoramide, 
nasal squamous cell carcino­
ma, rats, @  0.05 ppm, in 13 
months

OR

1b. Dermal. Elicit cancer within 20 weeks by 
skin-painting, twice weekly at 2 m g / k g  
body weight or less per application for a 

total dose equal to or less than 1.5 mg, in 

a biologically inert vehicle;
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Examples: 7, 12 - Di methyl be nz (a) anthra­
cene —  skin tumors @ 0 .12-
0.8 mg T.D. in tour weeks

Benzo(a)pyrene, mice 12 m(J. 
3X/wk lor 18 mos. T.D. 2.6 
mg, 90.9% skin tumors

OR

1c. Gastrointestinal. Elicit cancer by daily in­
take via the gastrointestinal tract, within 
six months, with a six-month holding 
period, at a dosage below 1 m g / k g  body 
weight per day; total dose, rat, s  50 mg; 
mouse, s  3,5 mg;

Examples: 7, 12-Dimethylbenz(a)anthra­
cene —  mammary tumors from 
10 mg 1X

3-M ethylcholanthrene —  
Tumors @  3 sites from 8 mg 
in 89 weeks

Benzo(a)pyrene, mice, 3.9%  
leukemias, from 30 mg T.D. 
198 days

2. Elicit cancer by all three routes In at least 

two animal species at dosa levels prescribed 
for high or intermediate potency.

Industrial Substances ot Intermediate Carcinogenic 
Potency in Experimental Animals.

T o  qualify as a carcinogen ot intermediate po­
tency, a substance should elicit cancer in two 
animal species at dosages intermediate b e­
tween those described in A3a and A3c by two 
routes of administration.

Example: Carbamic acid ethyl ester
Dermal, mammary tumors, mice, 
100%, 63 weeks, 500-1400 mg T.D. 
Gastrointestinal, various type tumors, 
mice 42 weeks, 320 mg T.D.

Gastrointestinal, various type tumors, 
rats, 60 weeks, 110-930 mg T.D.

Industrial Substances ol Low Carcinogenic Potency 
in Experimental Animals.
T o  qualify as a carcinogen of low potency, a 

substanco should olicit cancer in on e  animal
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species by any one of three routes ol adiuin. 
tration at the following prescribed dosages and 

conditions:

1a. Respiratory. Elicit cancer from (1) dosages 
greater than 10 m g / m 3 (or equivalent ppm) 

via the respiratory tract in 6- 7-hour, daily 
repeated inhalation exposures, for 12 

months' exposure and 12 months' observa­
tion period: or (2) from intratracheally ad­
ministered dosages totaling m o r e  than 10 
m g  of particulate or liquid per 100 ml or 
more of animal minute respiratory volume;

Examples: Beryl (beryllium aluminum silicate) 
malig. lung tumors, rats, @  15 
mg/m3 @  17 months

Benzidine, var. tumors, rats. 
10-20 mg/m3 @ > 13 mos.

OR
1b. Dermal. Elicit cancer by skin-painting of 

mice in twice weekly dosages of >  10 mg/kg 
body weight in a biologically inert vehicle 

for at least 75 weeks, i.e.. a  1.5g T.D.

Examples: Shale tar, mouse, 0.1 ml x 50 = 
5g T.D. 59/60 skin tumors

Arsenic trioxide, man, dose un­
known, but estimated to be high

1c. Gastrointestinal. Elicit cancer from daily 

oral dosages of 50 mg/kg/day or greater 
during the lifetime of the animal.

APPENDIX 0 
SUBSTANCES OF VARIABLE COMPOSITION

B1 Polytotralluoroethylene’ decomposition products. 
Thermal decomposition of the fluorocarbon chain 
In air leads to the fomtalion of oxidized products 
containing carbon, fluorine and oxygen. Because 
these products d e c o m p o s o  in part by hydrolysis 
In alkaline solution, they can be quantitatively d e­
termined in air as fluoride to provide an index of 
exposure. N o  T L V  is reco m m e n d e d  pending d e­
termination of the toxicity of the products, but air 
concentrations should be minimal.

B 2  Welding Fumes —  Total Particulate 
(NOC)t 

TLV,5mg/m3

’Trade Names: Algollon. Fluon, H.ilon, Tellon, Telran, 
t Not otherwise classified (NOC).



Welding fumes cannot be classified simply. Th e  

composition and quantity of both are dependent on 
the alloy being welded and the process and elec­

trodes used. Reliable analysis of fumes cannot be 

m a d e  without considering the nature of the welding 

process and system being examined; reactive metals 
and alloys such as aluminum and titanium are arc- 
welded in a protective, inert atmosphere such as 
argon. These arcs create relatively little fume, but an 
intense radiation which can produce ozone. Similar 
processes are used fo arc-weM steels, also creating a 

relatively low level of fumes. Ferrous alloys also are 
arc-welded in oxidizing environments which generate 

considerable fume, and can produce carbon m o n o x­
ide instead of ozone. Such fumes generally are c o m ­

posed of discreet particles of a morphous slags c o n­

taining iron, manganese, silicon and other metallic 

constituents depending on the alloy system involved. 

C h r o m i u m  and nickel c o m p o u n d s  are found in fumes 
w h e n  stainless steels are arc-welded. S o m e  coated 
a n d  flux-cored electrodes are formulated with 
fluorides and the fumes associated with them can 

contain significantly m ore fluorides than oxides. B e­

cause of the above factors, arc-welding fumes fre­
quently must be tested for individual constituents 

which are likely to be present to determine whether 
specific T L V s  are exceeded. Conclusions based on 
total fume concentration are gonorally adequate if no 
toxic elements are present ir, welding rod, metal, or 
metal coating and conditions are not conducive to 
the formation of toxic gases.

Most welding, even with primitive ventilation, doos 
not produce exposures inside tho welding helmet 
above i  m g / m 3. That which does, should be c o n­
trolled.

APPENDIX C 

MIX T U R E S

C.1 THRESHOLD LIMIT VALUES 
FOR MIXTURES

W h e n  two or m o r e  hazardous substancos, which 
act u p o n  tho s a m e  organ system, are present, thoir 
combined offect, rathor than that of oitiior individual­
ly, should be given primary consideration. In tho ab­
sence of Information to tho contrary, the elfects of tho 
different hazards should bo considered as additivo. 
That is, if the s u m  of tho following fractions,

Cl Cs C„

T. h  • • •  T„

exceeds unity, then the threshold limit of the mixture 
should be considered as being exceeded. C, indi­

cates the observed atmospheric concentration, and 

Tt the corresponding threshold limit (See Example 
1A.a. and 1A.c.).

Exceptions to the above rule m a y  be m a d e  w h e n  
there is a good reason to believe that the chief effects 
of the different harmful substances are not in fact ad­

ditive, but independent as w h e n  purely local effects 
on different organs of the body are produced by the 
various components of the mixture. In such cases the 
threshold limit ordinarily in exceeded only w h e n  at

least o n e  m e m b e r  of the series +  or - r - ^  etc. j

itself has a value exceeding unity (See E x ample 
1A.c.).

Synergistic action or potentiation m a y  occur with 

s o m e  combinations of atmospheric contaminants. 

S u c h  cases at present must be determined individual­

ly. Potentiating or synergistic agents are not neces­

sarily harmful by themselves. Potentiating effects of 
exposure to such agents by routes other than that ol 

inhalation is also possible, e.g. imbibed alcohol and 
inhaled narcotic (trichloroethylene). Potentiation is 

characteristically exhibited at high concentrations, 
less probably at low.

W h e n  a given operation or process characteristi­

cally emits a n u m b e r  of harmful clusts, fumes, vapors 
or gases, it will frequently be only feasible to attempt 

to evaluate the hazard by measurement of a single 
substance. In such cases, the threshold limit used tor 
this substance should bo redi.cod by a suitable factor, 
tho magnitude of which will depend on the m. •'ber, 
toxicity and relative quantity of tho othur contamin­
ants ordinarily present.

Examples of processes which are typically asso­
ciated with two or more harmful atmospheric conta­
minants are woldlng, automobile repair, blasting, 
painting, lacquering, certain foundry operations, dio- 
sel exhausts, otc.

C.1/1 Examples of 
THRESHOLD LIMIT VALUES 

FOR MIXTURES

The following formulae apply only w h e n  tho c o m ­

ponents In a mixture hove similar toxicologic ollocts; 
thoy should not bo used for mixtures with widely dif­

fering reactivities, e.g. hydrogen cyanidu & sulfur 
dioxide. In such caso tho formula (or Independent Ef­

fects (1A.c.) should bo used.
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1A.a. General case, where air is analyzed for each 
component:

a. Additive ellects. (Note: It is essential Ihat the 
atmosphere be analyzed both qualitatively 
and quantitatively for each component pres­
ent. in order to evaluate compliance or non- 
compliance with this calculated TLV.)

Example No. 1A.a!': Air contains 400 ppm of acetone 
(TLV = 1000 ppm) 150 ppm of 
sec-butyl acetate (TLV = 200 
ppm) and 100 ppm of 2-butanone 
(TLV = 200 ppm)

Atmospheric concentration of mix­
ture = 400 + 150 + 100 = 650 
ppm of mixture

100
= 0.4 +0.75 + 0.5 = 1.65

400

1000
150

200 200
Threshold Limit is exceeded.

1A.b. Special case w h e n  the source of contaminant is 

a liquid mixture and the atmospheric composi­
tion is assumed to be similar to that of the orig­
inal material; e.g. on a time-weighted average 

exposure basis, all of the liquid (solvent) mix­
ture eventually evaporates.

Additive el/ecls (approximate solution)

1. The percent composition (by weight) of the 
liquid mixture is known, the TLVs of the 
constituents must be listed in mg/m3.

(Note: In order to evaluate compliance with 
this TLV, tieid sampling instruments should he 
calibrated, in the laboratory, lor response I 
this specific quantitative and qualitative at 
vapor mixture, and also to fractional concen­
trations ol this mixture; e.g., 112 the TLV; 
1110 the TLV; 2 x the TLV; 10 x the TLV; 
etc.)

TLV of mixture =

f„ I,. 1c

TLV(I TLV, T lV,
+ .  .  .

TLV„

Example No. 1: Liquid contains (by weight)
50% heptane; TLV = 400 ppm or 1600 mg/m3 

1 mg/m3 ^ 0.25 ppm 
30% methyl chloroform: TLV = 350 ppm or 1900

mg/m3
1 mg/m3 s  0.18 
ppm

20% pe uhloroethylene: TLV = 100 ppm or 670
mg/m3
1 mg/m3 a  0.15 
ppm

TLV of Mixture = -
0.5 0.3

1600 + 1900 

1
670

0.00031 + 0.00016 + 0.00030 

1
-= 1300 mg/m3

40

0.00077 

of this mixture
50% or (1300) (0.5) = 650 mg/m3 is heptane 
30% or (1300) (0.3) = 390 mg/m3 is methyl chloro­

form
20% or (1300) (0.2) = 260 mg/m3 is perchloroethylene

These values can be converted to ppm as follows:

heptane: 650 mg/m3 x 0.25 = 162 ppm 
methyl chloroform: 390 mg/m3 x 0.18 = 70 ppm 
perchloroethylene: 260 mg/m3 x 0.15 = 39 ppm

TLV of mixture = 162 + 70 + 39 = 271 ppm, or 1300 
mg/m3

IA.c. Independent olivets.
Air contains O. i j  mg/m3 of lead (TLV, 0.15) and
0.7 mg/m3 of sulfuric acid (TLV, 1).

_07  

1
Threshold limit is not exceeded.

IB. T L V  for Mixturos of Mineral Dusts.

For mixturos of biologically active mineral dusts 
tho gonoral formula for mixturos m a y  bo usod.

For mixture containing 8 0 %  nonasbostiloim talc 
and 2 0 %  quartz, tho T L V  tor 1 0 0 %  ol tho mixtuio 

is glvon by:
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TLV =
0.8
20

0.2
2.7

= 9 mppcf

TLV of nonasbestiform talc (pure) = 20 mppcf 
TLV of quartz (pure) =

300 300 „ ,_ _ . _ = 2 . 7 „ , P pC,

Essentially the same result will be obtained if the 
limit of the more (most) toxic component is used 
provided the effects are additive. In the above ex­
ample the limit for 20% quartz is 10 mppcf.

For another mixture of 25% quartz, 25% amor­
phous silica and 50% talc:

25% quartz —  TLV (pure) = 2.7 mppcf 
25% amorphous silica —  TLV (pure) = 20 mppcf 
50% talc TLV (pure) = 20 mppcf

-= 8 mppclTLV =•
0.25

2.7

0.25 . 0.5

20 20
The limit for 25% quartz approximates 9 mppcf.

APPENDIX D 
Some Nuisance Particulates0* 

TLV, 30 mppcf or 10 mg/m3 of total 
dust < 1% quartz, or, 5 mg/m3 

respirable dust

a-Alumina (AhOa) 
Calcium carbonate 
Calcium silicate 
Cellulose (paper fiber) 
Emery
Glycerin Mist
Graphite (synthetic)
Gypsum
Kaolin
Limestone
Magnesite
Marble
Mineral Wool Fiber 
Pentaerythritol

Plaster of Paris 
Portland Cement 
Rouge 
Silicon
Silicon Carbide
Starch
Sucrose
Titanium D'oxide 
Vegetable oil mists 

(except castor, cashew 
nut, or similar irritant 
oils)

Zinc Stennte 
Zinc oxide dust

o) When toxic impurities are not present, e.g. quartz < 
1 %.

Acetylene 
Argon 
Ethane 
Ethylene

p) As defined on pg. 6 .

APPENDIX E 
Some Simple Asphyxiants"1

Helium
Hydrogen
Methane
Neon

Propane
Propylene

APPENDIX F 
Conversion of mppcf to Mass Concentration

Calculations for Conversion of Particle Count C o n­
centration (by Standard Light Field —  Midget Im- 

pinger Techniques), in mppcf, to Respirable M a s s  
Concentration (by Respirable Sampler) in m g / m 3.'11

1. In 1967, Jacobsen and Tomb,'1' derived an e m ­
pirical relationship of 5.6 mppcf to 1 milligram 

of respirable dust por cubic meter of air, based 

on 23 sets of samples, mostly coal dust. Studies 
on conversion factors have been undertaken 

and preliminary evidence suggests that the ap­
plication of any single conversion factor m a y  

not be adequate for use in risk assessments, 

epidemiology studies, or setting TLVs.
T h e  following calculation results in an 

equivalence of 6.37 mppcf to 1 m g / m 3 of respir­
able dust. Thus, an approximate ratio of 6 
mppcf to 1 m g / m 3 of respirable dust is suggest­

ed for conversion of TLVs from a count to a 

mass basis w h e n  the density and m ass median 
diameter have not been determined.

2. Basic assumptions:

a) Average density for silica containing dustu 

-  2.5 g / c m 3 (2500 m g / c m 3). Pulmonary sig­
nificant dust densilios m a y  vary from 1.2 
g / c m 3 for coal dust to 3.1 g / c m 3 for Portland 
Comont. Silica densities vary from 2.2 (amor­
phous) to 2.3 (cristobalite and tridymite) to 
2.5 (alpha-quartz.) g m s  por c m 3.

b) Tho m ass median diameter ( m m d )  of parti­

cles collected in midget impinger samplers 
and counted by tho standard light field tech­

nique, and collocted In a respirable sampler 
is approximately 1.5 nm or 1.5 x 10 * cm. 

This assumption is, of course, quite arbitrary 

since tho m m d  o< all dust clouds is quite 
variable, depending on m a n y  independent 

parameters, such as source of dust, age of
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dust cloud, meteorological conditions, pro­

cesses and equipment changes, etc. If the 

density and the mass median diameter of the 
dust particles are known, the n o m o g r a p h  in 
Figure 1 can be used to convert dust count 
concentrations (mppcf) to respirable mass 
concentrations ( m g / m 3).

3. Calculation:

a) vol. pir particle: 4/3 ir r3; r = 0.75 x 10'«
cm

= 4/3 ' vr • (0.75 x l0 -‘ )3 
= 1.77 x  10" 12 cm3

b) wt. per particle = vol. x  density
= 1.77 x  10~12 cm3 x  2.5 x 103 mg/cm3 
= 4.425 x 10-9 mg/particle

c) 1 particle/ft.3 = 35.5 part./m3 
(since 35.5 cu ft = 1 cu m.)
106 part./ft3 = mppcf = 35.5 x 106 part./m3

wt. of 1 mppcf s  35.5 x  10s part./m3 x 
4.425 x 10~9 mg/part.

1 mppcf a  0.157 mg/m3 
or

6.37 mppcf a  1 mg/m3
or approximately 6 mpccf ^ 1 
mg/m3.

Referenca

1. Jacobson, M. and T. F. Tomb: Relationship Between Gravimetric Re- 
sptrable Dust Concentration and Midget Impmgcr Number Concentra­
tion. Am. Ind. Hyg. Assoc. J. 2fi:55-l (Nov.-Oec. 1967).
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DENSITY RATIO MMD
p(g/cm3) R / mppcf \ D(/xm)

\mg/<n3 /
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Figure 1 —  Ratio of Particle Count — mppcl to Rcspir- 
ablc Mass Concentration — mg/m3 (js 

» function of oensi'y and mmd)t

♦Prepared by P. E. Caplan and R. J. Smith
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Equivalent TLVs in mppcf and mg/m3 (Respiiable Mass) 
for Mineral Dustst

Table 1

Substance Threshold Limit Value

Count Resp. Mass Total Mas;
mppcf mg/m3 mq/m3

Silica (SiCh)
Amorphous 20 (3)** (6)
Cristobalite 1.5 0.05 0.15
Fused silica n0 0.1 0.3
Quartz 3 0.1 0.3
Tridymite 1.5 0.05 0.15

Coal Dust (12) 2 (4)
Diatomaceous earth,

natural -- 1.5 __
Graphite (natural) 15 (2.5) (5)
Mica 20 (3) (6)
Mineral wool fiber — (5) 10
Nuisance particulates 30 (5) 10
Perlite 30 (5) (10)
Portland Cement 30 (5) (10)
Soapstone 20 (3) (6)
Tripoli (3) 0.1 (0.3)

tAssuming that the mass median diameter is 1.5/jm and density is 2.5 
g/cm5.
‘Unless otherwise spcctlied, respirable mass is presumed 'o equal ap­
proximately 50% ol total mass.
‘‘All values In parentheses () represent newly calculated values based 
on equivalence ol 6 mppcl ■» I mg/m5 respirable mass and respirable 
mass - 50% tolal mass.

Diethylenetriamine Piperizine
Emery Propylene chloride
Epichlorohydrin Propylene oxide
Ethyl chloride Silica, all forms
Ethylene dichloride Silicon carbide
Graphite Silicon tetrahydride
Hexafluoroacetone (Silane)
Isocyantes Styrene, monomer
Jet fuel ?,3,7,8-Te'.rachlorodibenzo-
Methylenedianiiine p-dioxin (TCDD)
Methyl methacrylate Tetrachloronaphthalene
Methyl tertiary butyl ether Tin hydride
Nickel, metal & soluble 1,2,3-Trichloropropane

compounds Trimeililic anhydride
Nitrous oxide m-Xylene 2,2'-diamine
Osmium tetroxide (MXDA, meta-meta-
"Other"glycol ethers xylenediamine)

Other Issues

Dual vapor and particulate TLVs.2

Role of Biological Exposure Indices relative to r- 
borne contaminant TLVs.2

Role of STELs and Excursion limits.2 STELs will be 
used for specific health effects and Excursion limits will 
be used for substances without a specific STEL.

Should mppcf values be retained (Appendix F)?

Should welding fume value (not otherwise classified. 
NOC) be retc.ned or should specific analytical determina­
tions be made for metals and other compounds and 
these values be compared to specific TLVs?

APPENDIX G
Chemical Substances and Other Issues Under Study1 

Chemical Substances

Acetonitrile 
Acetophenone 
Acetyl acetone 
Allyl chloride 
Aluminum oxide 
Asbestos 
Bismuth telluride 
Carbonyl fluoride

Cellulose
Chlorinated camphene 

(60%)
Chlorinated naphthalenes 
Chlorine
bis-Chloromethyl ether 
Copper dust & fume 
Diatomaceous earth

'Information, data especially, and comments arc solicited to assist the 
committeo in its deliberations and in the development of draft 
documents. Dralt documentations are used by the committee to decide 
what action, if any to recommend on a given substance or question. 
5Study papers appear in Ihe Annals ol the American Conference ol 
Governmental Industrial Hygier.ists, Volume ■!, Transactions ol me 1982 
Meeting (available late 1902).
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APPENDIX H 
Registered* Trade Names

Trade Name

Abate
Ammate
Azodrin
Baygon
Baytex
Bidrin
Bolstar
Butyl Cellosolve
Cellosolve acetate
Coyden
Crag herbicide
Dasanit
Delnav
Dibrom
Difolatan
Disyston
Dursban
Dyfonate
Furadan
Guthion
Lannate
Methyl Cellosolve 
Methyl Cellosolve 

acetate 
Nemacur 
Nialate 
N-Serve 
Pival 
Plictran 
Sencor 
Sevin 
Teflon 
Thimet 
Thiodan 
Tordon 
Zoalene

Generic Name

Temephos
Ammonium sultanate 
Monocrotophos 
Propoxur 
Fenthion 
Dicrotophos 
Sulprofos 
2-Butoxyetbuol 
2-Ethoxyethyl acetate 
Clopidol 
Sesone 
Fensulfothion 
Dioxathion 
Naled 
Captafol 
Disulfoton 
Chlorpyrifos 
Fonofos 
Carbofuian 
Azinphos-methyl 
Methomyl 
2-Methoxyethanol 
2-Methoxyethyl 

acetate 
Fenamiphos 
Ethion 
Nitrapyrin 
Pindone 
Cyhexatin 
Metribuzin 
Carbaryl
Polytetrafluoroethylene
Phorate
Endosulfan
Picloram
Dinitolmide

'•>̂ 7 s-.—

T L V s ®  

T h r e s h o l d  L i m i t  V a l u e s  

f o r

P h y s i c a l  A g e n t s  

A d o p t e d  b y  

A C G I H  

f o r  1 9 8 2
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PHYSICAL AGENTS

These threshold limit values refer to levels of phys­

ical agents and represent conditions under which it is 
bt eved that nearly all workers m a y  be repeatedly ex­

posed day after day without adverse effect. Because 
of wide variations in individual susceptibility, expo­
sure of an occasional individual at, or even below, the 
threshold limit m a y  not prevent annoyance, aggrava­

tion of a pre-existing condition, or physiological d a m ­

age.

These threshold limits are based o n  the best avail­
able information from industrial experience, from ex­

perimental h u m a n  and animal studies, and w h e n  pos­
sible, from a combination of the three.

These limits are intended for use in the practice of 
industrial hygiene and should be interpreted and ap­

plied only by a person trained in this discipline. They 

are not intended for use, or for modification for use,
(1) in the evaluation or control of the levels of physi­

cal agents in the'community, (2) as proof or disproof 
of an existing physical disability, or (3) for adoption 

by countries w h o s e  working conditions differ from 

those in the United States of America.

These values are reviewed annually by tho C o m ­

mittee o.i Threshold Limits for Physical Agents for re­
visions or additions, as further information b e c omes 

available.

Notico of Intent —  At the beginning of each year, 

proposed actions of the Committee for the forthcom­
ing year aro issued in the form of a "Notice of Intent." 
This notice provides not only an opportunity lor c o m ­

ment, but solicits suggestions of physical agents to 
bo added to the list. Tho suggestions should be ac­

companied by substantiating evidence.

As Legislative Code —  Th e  Conference recognizes 
that the Threshold Limit Values m a y  be adopted in 
legislative codes and regulations. If so used, tho in­
tent of tho concopts contained in the Profnco should 

be maintained and provisions should bo m a d o  to 
keep tho list current.
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THRESHOLD LIMIT VALUES I TABLE 1
HEAT STRESS

These Threshold Limit Values refer to heat stress 

conditions under which it is believed that nearly all 
workers m a y  be repeatedly exposed without adverse 

health effects. Th e  TLVs s h o w n  in Table 1 are based 
o n  the assumption that nearly all acclimatized, fully 
clothed workers with adequate water and salt intake 

should be able to function effectively under the given 
working conditions without e x c e e d m g  a d eep body 
temperature of 38°C."< *>

Since measurement of deep body temperature is 
impractical for monitoring the workers' heat load, the 

m easurement of environmental factors is required 
which most nearly correlate with deep body tempera­
ture and other physiological responses to heat. At the 
present time W e t  Buib Globe Temperature Index 
( W B G T )  is the simplest anu most suitable technique 
to measure the environmental factors. W B G T  values 
are -alculated by the following equations:

1. Outdoors with solar load:
WBGT = 0.7 NWB + 0.2 GT + 0.1 DB

2. Indoors or Outdoors with no solar load:
WBGT = 0.7 NWB + 0.3 GT

where:

WBGT = Wet Bulb Globe Temperature Index 
NWB = Natural Wet-Bulb Temperature 

DB = Dry-Bulb Temperature 
GT = Globe Temperature

Th e  determination of W B G T  requires the use of a 

black globe thermometer, a natural (static) wot-bulb 
thermometer, and adry-bulb thermometer.

Higher heat exposures than sh«' vn In Table 1 are 
permissible if the workers have boon undergoing 
medical survoillanco and it has been established that 

thoy aro m o r o  tolorant to w o r k  in hoat than the 

avorago worker. Workers should not bo pormitted to 
contlnuo their work w h e n  their deop body tompom- 
ture exceeds 38.0‘C.

EVALUATION AND CONTROL

I. Moasuromont ol tho Fnvironmont
Tho Instruments required aro a diy-bulb, a natural 

wet-bulb, a globo thormomntur, and a stand. T ho
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Permissible Heat Exposure Threshold Limit Values 
(Values are given in °C. WBGT)

Work — Rest Regimen Light

Work Load 

Moderate Heavy

Continuous work 30.0 26.7 25.0

75% Work —
25% Rest, Each hour 30.6 28.0 25.9

50% Work —
50% Rest, Each hour 31.4 29.4 27.9

25% Work -  
75% Rest, Each hour 32.2 31.1 30.0

measurement of the environmental factors shall tie 

performed as follows:

A. The range of the dry and 'he natural wet bulb .he • 
m o m o t e r  shall be -5°C to L0°C with an accuracy < * 

±0.5r'C. Th e  dry bulb thermometer must be shicldf* 
from the sun and the other radian* suriaces of the en­
vironment without restricting the airflow around tho 
bulb. The wick of tho natural wet-bulb thermometer 

shall be kept wet with distilled water for at least 1/2 
hour before tho temperature reading is made. It Is not 
enou g h  to immerse tho othor end of the wick into a 
reservoir of distilled wator and wait until tho whole 
wick b o c o m o s  wet by capillarity. Th e  wick shall be 
wetted by diroct application of water horn a syringe 
1/2 hour before each roading Th e  wick shall extend 
ovor the bulb of tho tlrarmomotor, covering the stem 

about ono additional bulb longth. Tho w v k  should 

always bo clean and n o w  wicks should be washed bo- 

foro using.

B. A  globe thermomoter, consisting of a 15 cm. (6- 

Inch) diameter hollow coppor sphere painted on the 

outside with a matte black finish or equivalent, shall 
be used. Th o  bulb or sensor of a thormometor (range 

-5°C to 100"C with an accuracy of i:0.5oC) must bo 
fixod In tho contor of tho sphere. Tho globe t h e r m o m­
otor shall bo exposed at least 25 minutes boloro it is 

road.
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G. A  stand shall be used to suspend the three ther­

mometers so that they d o  not restrict free air flow 
around the bulbs, and the wet-bulb and globe ther­
mo m e t e r  are not shaded.

D. It is permissible to use any other type of tempera­

ture sensor that gives identical reading as that of a 
mercury themiometer under the s a m e  conditions.

E. T h o  thermometers m u s t  be so placed that the 
readings are representative of the condition where 

the m e n  work or rest, respectively.

T h e  meti odology outlined above is m ore fully ex­

plained by Mii'.ard.u ''"

TABLE 2 

Assessment of Work Load'9’

TABLE 3 

Activity Examples'9’

Average values of metabolic rate during different activities.

A. Body position and movement kcal/min
Sitting 0.3
Standing 0.6
Walking 2.0-3.0
Walking up hill add 0.8

per meter (yard) rise

B. Type of Work Average Range
kcal/min kcal/min

Hand work
light 0.4 0 .2- 1.2

heavy 0.9

Work with one arm
light 1.0 0.7-2.5

heavy 1.8

Work with both am
light 1.5 1.0-3.5

heavy 2.5

Work with body
light 3.5 2 .S-

15.0
moderate 5.0

heavy 7.0
vety heavy 9.0

Light hand work: writing, hand knitting

Heavy hand work: typewriting

Heavy work with one arm: hammering in nails (shoe­
maker, upholsterer)

Light work with two arms: filing metal, planing wood, 
raking of a garden

Moderate work with the body: cleaning a floor, beating a 
carpet

Heavy work with the body: railroad track laying, digging, 
barking trees

Sample Calculation

Assembly line work using a heavy hand tool.

A. Walking along 2.0 kcal/min

B. Intermediate value between heavy 
work with two arms and light work 
with the body

C. Add for basal metabolism

3.0 kcal/min

5.0 kcal/min

1.0 kcal/min

Total 6.0 kcal/min

II. Work Load Categories
Hoat produced by the body and Iho environmental 

heat together dotormine tho total hoat load. There­

fore, if work is to bo performed under hot environ­

mental conditl as, the woikloaa category of each job 
shall bo es'ablished and the heal exposure limit porti- 

nent to thr work load evaluated against the applica­
ble standard in ordor to protect tho worker from ex­
posure beyond tho permissible limit.

A. Tho work load category m a y  bo established by 
ranking each job into light, medium, and hoavy cato- 

gorios on tho basis of typo of oporatlon. W h e r e  the 
work load is ranked into ono of snid throo categories,
i.e.
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(1) light work (up to 200 kcal/hr or 800 Btu/hr): 

e.g., sitting or standing to control machines, perform 
ing light b'.nd or arm work,

(2) moderate work (200-350 kcal/hr or 800-1400 
Btu/hr): e.g., walking about with moderate lifting and 

pushing,

(3) heavy w ork (350-500 k al/hr or 1400-2000 
Btu/hr): e.g., pick and shovel w  ",

the permissible heat exposure limit for that work load 
shall be determined from Table 1.

B. T he ranking of the job m a y  be performed either by 
measuring the worker's metabolic rate while perform­
ing his job or by estimating his metabolic rate with 
the use of Tables 2 and 3. Additional tables available 

in the literature'5'81 m a y  be utilized also. W h e n  this 
method is used the permissible heat exposure limit 
can be determined by Figure 1.

III. Work-RestRegimen

The permissible exposure limits specified in Table 
1 and Figure 1 are based o n  the assumption that the 

W B G T  value of the resting place is the s a m e  or very 
close to that of the work place. W h e r e  the W B G T  of 

the work area is different from that ol the rest area a 

time-weighted average value should be used for both 
rnvironmental a n d  metabolic heat. W h e n  time- 

weighted average values are used the appropriate 
c u r e  o n  Figure 1 is the solid line labeled "continu­

ous."

T h e  time-weighted average metabolic rate (M) 
shall be determined by tho equation:

Av. M  =
(Mi) x  (ti) +  (M;) x  (l2) +  .... +  (M„) x  (t„)

(ti) +  (ta) +  . . . . +  (t„)

Wh e r e  Mi Mj, M „  aro estimated or measured m et a b o­

lic rates for the various activities of the worker during 
tho total time period, ti, (2, t„ are tho olapsod times in 
minutes spent at the corresponding metabolic rato as 
determined by a timo study.

Tho time-weighted average W B G T  shall bo deter­

mined by tho equation:

Av. WBGT =
(WBGT,) x (1,) +  ( W B G T 2) x |2 +  ,,. +  (WBGT,,) x  (t„)

(ti) +  O 2) +  . .. +  (t„)

whoro W B G T , ,  W B G T 2, WBGT,, aro calculated values 
of W B G T  for tho various woik and rost areas o ccu­
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pied during total time periods, ti, ta. t„ are the elap^v. - 

times in minutes spent in the corresponding areas 
which are determined by a time study. W h e r e  expo­

sure to hot environmental conditions is continuous 
for several hours or the entire work day, the time- 

weighted averages shall be calculated as hourly time- 
weighted average i.e., t, +  t2 +  ... +  t„ =  60 minutes. 
W h e r e  the exposure is intermittent, the time-weighted 
averages shall be calculated as two-hour time-weight­
ed averages, i.e., t, +  t2 +  ... +  t„ =  120 minutes.

Th e  permissible exposure limits for continuous 

work are applicable where there is a work-rest regi­
m e n  of a 5-day work w e e k  and an 8-hour work day 

with a short morning and afternoon break (approxi­
mately 15 minutes) and a longer lunch break (approx­
imately 30 minutes). Higher exposure limits are per­

mitted if additional resting time is allowed. All breaks, 

including unscheduled pauses and administrative or 

operational waiting periods during w o r k  m a y  be 
counted as rest time w h e n  additional rest allowance 
must be given because of high environmental temper­

atures.

400 000 1200 I 600 2000
Btu/hr 

Role of Work

Figure 1 —  Permissible Heat Exposure Threshold Limit Value 
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IV. Water and Salt Supplementation
During the hot season or w h e n  the worker is ex­

posed to artificially generated heat, drinking water 

shall be m a d e  available to the workers in such a w a y  
that they are stimulated to frequently drink small 
amounts, i.e., on e  cup every 15-20 minutes (about 
150 ml or 1/4 pint).

Th e  water shall be kept reasonably cool (10°-15°C 
or 50.0°-60.0°F) and shall be placed close to the 

workplace so that the worker can reach it without 
abandoning the work area.

The workers should be encouraged to salt their 
food abundantly during the hot season and particu­

larly during hot spells. If the workers are unacclima­
tized, salted drinking water shall be m a d e  available in 
a concentration of 0.1% (1g NaCI to 1.0 liter or 1 level 

tablespoon of salt to 15 quarts of water). The added 
salt shall be completely dissolved before the water is 
distributed, and tho water shall be kept reasonably 
cool.

V. Other Considerations
A. Clothing: The permissible heat exposure T L V s  are 
valid tor light s u m m e r  clothing as customarily worn 
by workers w h e n  working under hot environmental 
conditions. If special cothing is required for perform­
ing a particular job and this clothing is heavier or it 

impedes sweat evaporation or has highor insulation 

value, the worker's heat tolerance is reduced, and the 

permissible heat exposure limits indicated in Table 1 
and Figure 1 are not applicable. For each job catego­
ry v ' special clothing is required, tho permissible 

he.. isuro limit shall be established by an expert.

B. /V. . tatization and Fitness: Acclimatization to 
heat ii .:lives a series of physiological and psycholog­
ical adjustments that occur in an individual during his 
first w e e k  of exposure to hot environmental condi­

tions. The r e c o m m e n d e d  heat stress T LVs aro valid 
for acclimated workers w h o  are physically fit. Extra 

caution must be employed w h e n  unacclimated or 

physically un-fit workers must be exposed to heat 
stress conditions.
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IONIZING RADIATION

The Committee accepts the philosophy and recom­

mendations of tho National Council on Radiation Pro­
tection and Measurements (NCRP) for the ionizing ra­
diation TLV. The N C R P  is charted by Congress to, in 
part, collect, analyze, develop and disseminate infor­

mation an d  r e c o m m e n d a t i o n s  about protection 

against radiation and about radiation measurements, 
quantities and units, including development of basic 

concepts in these area? N C R P  Report No. 39 pro­
vides basic philosophy a. id concepts leading to pro­
tection criteria established in tho s a m e  report.'" Other 
N C R P  reports address specific areas of radiation pro­
tection and, collectively, provide an excellent basis 
for establishing a sourd program for radiation co n­
trol. T h e  Committee r a c o m m e n d s  the listed refer­
ences as substantati’ a documentation of a sound 

basis for ionizing radiat.^n protection. The committee 
also strongly r e c o m m e n d s  that all oxposures to ioniz­
ing radiations be kept as low as reasonably achiev­
able within the stated guidanco.

References:
1. Basic Radiation Protection Criteria. NCRP Report No. 39 (Janu- 15, 

1971).
2. Maximum Permissible Body Burdens and Maximum Permissible Con­

centrations ol Radionuclides in Air and in Water lor Occupational Ex­
posure. National Buieau ol Standards Handbook 69, (June 5, 1959), 
with Addendum I (August 1963). Available as NCRP Report No 22.
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Th e  above documents, as well as information on nu- 
'merous other N C R P  Reports addressing specific sub­
jects in ionizing radiation protection are available 

from: N C R P  Publications, P O  Box 30175, Washing­

ton. D C  20014.

LASERS

Th e  threshold limit values are for exposure to laser 
radiation under conditions to which nearly all workers 

m a y  oe exposed without adverse effects. The values 
should bo used as guides in the control of exposures 
and should not be regarded as fine lines between safe 
and dangerous levels. They are based on the best 

available information from experimental studies.

Limiting Apertures
T h e  T L V s  expressed as radiant exposure or irra- 

diance in this section m a y  be averaged over an aper­
ture of 1 m m  except for T L V s  for the eye in the spec­
tral range of 400-1400 nm, which should be averaged 
over a 7 m m  limiting aperture (pupil): . 1 except for 
all T L V s  for wavelengths between 0.1— i m m  where 
tho limiting aperture is 10 m m .  N o  modification of the 
T L V s  is permitted for pupil sizes less than 7 m m .

Th o  T L V s  for "extended sources” apply to sources 
which subtend an angle greater than a (Table 7) 
which varies with exposure time. This angle is not the 
b e a m  divergence of the source.

Correction Factors A and B (CA m d CB)
T h e  T LVs for ocular exposur r in Tables 4 and 5 

are to be used as given for all wav elength ranges. The 
TLVs for wavolengths between 70 a n m  and 1049 n m  
are to bo increased by a uniformly extrapolated factor 
(CA) as s h o w n  in Figure 2. Between 1049 n m  and 1400 
nm, the T L V  has been increased by a factor (CA) of 
five. For certain exposure times ot wavelengths be­
tween 550 n m  and 700 nm, correction factor (C„) 
must be applied.

Th e  T L V s  for skin exposure are given in Tablo 6. 
T h e  T L V s  are to be increased by a factor (C^) as 

s h o w n  in Figure 2 for wavelengths between 700 n m  
and 1400 nm. T o  aid in the determination of TLVs for 
exposure durations requiring calcu'ations of fraction­
al powers Figures 3, 4, 5 and 6 m a y  l>o used.

Repetitively Pulsed Lasors
S>nco there aro fow oxporimontal data for multiple 

pulsos, caution must be used in the evaluation of 
such exposures. T h o  protection standards for irra-
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diance or radiant exposure in multiple pulse tiau^ 
have the following limitations:

(1) Th e  exposure from any single pulse in the train 

is limited to the protection standard fora single c o m ­
parable pulse.

(2) The average irradiar.ee for a group of pulses is 

limited to the protection standard as given in Tables 
4, 5, or 7 of a single pulse of the s a m e  duration as the 
entire pulse group.

(3) W h e n  the Instantaneous Pulse Repetition Fre­
quency (PRF) of any pulses within a train exceeds 

one, the protection standard applicable to each pulse 
is reduced as s h o w n  in Figure 6 for pulse durations 
less than 10~s second. For pulses of greater duration, 
the following formula should be followed:

“ ( a r ) -

Standard (pulse nr) 

n

where:

n =  number of pulses in train

r =  duration of a single pulse in the train

Standard (nr) =  protection standard of one pulse 

having a duration equal to nr s 

onds.

Wovalanglh (nm)

Figure 2 — TLV correction factor for 
X = 700 -  1400 nm*

•For K = 700 -  1049 nm. C, = 10IOO,JI* * »“ » 
For K = 1050 -  1400 r.m, = 5
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TABLE 4
Threshold Limit Value for Direct Ocular Exposures 

(Intrabeam Viewing) from a Laser B eam

Spectral Exposure Time,
Region Wave Length (t) Seconds TLV

U'/C 200 n m  to 280 n m 10-9 to 3 x  10* 3 m J  • c m -* '

U V B 280 n m  to 302 n m
• i

3

303 n m
ll

4

304 n m
H

6

305 n m II
10

306 n m
II

16

307 n m
11

25 . ‘not to exceed

308 n m
II

40 ' f o r t s  1 0 s.

309 n m • 1
63

310 n m II
100

311 n m
II

160

312 n m II
250

313 n m
II

400

314 n m
II

630 " /

U V A 315 n m  to400 n m 1 0 - M o  10 .561 * J • c m * 2
ii ii

10 to 103 1.0 J • c m -2
"ii ii

103 to 3 X  10* 1.0 m W  • c m -2

Light 400 n m  to 700 n m O
i « o CO X 10-J 5 x  10"7J • c m -2

400 n m  to 700 n m 1.8 x  10-5 to 10 1.8 (t/ V T " ) m J  • c m * 2

400 n m  to 549 n m 10 to 104 10 m J  • c m ’2

550 nrn to 700 n m 10 to T, 1.8 (t/ V I - ) m J  • c m * 2

550 n m  to 700 n m T, to 10« 1 0 C „ m J  • c m -2

400 n m  to 700 n m 1 0 M o 3  x  10(1 C„ /xW • e r r 3

IR-A 700 n m  to 1049 n m 1 0 - M o  1.8 x 1 0 - 5 5 C, x 10_ ' J • c m -2

700 n m  to 1049 n m 1.8 x 10'5 to 101 1.8 (t/ ■ VT) m J  • c m -2

1050 n m  to 1400 n m 1 0 - M o  10-* 5 x 10"° J • c m " 2

1050 n m  to 1400 n m 1 0 - M o  103 9(t/ V T " )  m J  • c m -2

700 n m  to 1400 n m 1 U M o  3 x  10‘1 320 MW  • c m  *2

IR-B & C 1.4 /im to 10:‘ /im
ii ii

1 0 ' M o  10-7 10"3 J • c m 2

1 0 ' M o  10 0.56 V T " J  • c m -2
ii i • 10 to 3 x  10‘ 0.1 W  • c m -2

C, - Sec Fig. 2.
C, ■■ 1 for X - 400 to 549 nm; C„ “ '»-**«" for \ » 550 lo 700 nm.
T, » 10 s for A » 400 lo 549 nm, T, ■* 10 x 1 0 01 "■ * lor X » 550 lo 700 n.



TABLE 5

Threshold Limit Values for Viewing a Diffuse Reflection 
of a Laser Beam or an Extended Source Laser

Spectral
Region Wave Length

Exposure lime, 
(t) Seconds TLV

UV 200 nm to 400 nm 10"8 to 3 x 104 Same as Table 3
Light 400 nm to 700 nm 10' 8to 10 10 V ~ T  J • e n r2 • s r *

400 nm to 549 nm 10 to 104 21 J • cm-1 • sr-1
550 nm to 700 nm 10 to T, 3.83 (t/ >!'r T - ) J •  icm-2 •  sr-1
550 nm to 700 nm T, to 104 21 Ca J •  cm-2 •  sr -1

IR-A
400 nm to 700 nm 104 to 3 x  104 2.1 CBt x 10-® W • cm-2 •  s r 1
700 nm to 1400 nm 10'® to 10 10 C4 ■'JH-  J • cm .  sr-i
700 nm to 1400 nm 10 to 103 3.83 C,, (t/ V T ~ ) J •  cm-2 • sr-1

IR-B & C
700 nm to 1400 nm 103 to 3 x 104 0.64 C., W • cm-5 • sr-1
1.4 ^m to 1 mm 10-® to 3 x  104 Same as Table 3

C,., C„. and T, are the same as in footnote to Table 4.

TABLE 6

Threshold Limit Value for Skin Exposure from a Laser Beam

Spectral
Region Wave Length

Exposure Time, 
(t) Seconds TLV

UV 200 nm to 400 nm 10-° to 3 x 104 Same as Table 4
Light & 400 nm to 1400 nm 10-" to 10-7 2 x  10~2 J •  cm' 2

IR-A ii ii 10- ’ to 10 1.1 V  t J •  cm-2
IR-A ii ii 10 to 3 x 104 0.2 W • e n r2
IR-b & C 1.4 Mm to 1 mm 10-" to 3 x 104 Same as Table 4

C4 « l.o lor A = -100-700 nm; see FiQure 2 for k “ 700 to MOO nm.



TABLE 7

Limiting Angle to Extended Source 
Which May Be Used for Applying Extended Source TLVs

Exposure Duration(s) Angle a (mrad)

10-9 8.0
10-" 5.4
10" 3.7
10-6 •• 2.5
10-* 1.7
10" 2.2
10-3 3.6
10" 5.7
10" 9.2
1.0 15
10 24
10* 24
10:1 24
104 24

Ij.iu a .p ) 3unsOdX3 in viovu  a u .

Figure 3a —  TLV (or infrabeam (direct) viewing of C W  laser 

beam (400-1400 nm)
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Figure 5a —  TLV for extended sources 01 diffuse reflections of 
laser radiation (400-700 nm).

Figure 4a —  TLV for laser exposure of skin and eyes for far-in­

frared radiation (wave-lengths greater than 1.4
Mm).

I l l  I I 111 L - L l l l  I L i l l .  I I i l l  ■ I i l l  I I n l  I 111
10** 10'' 10** 10** 10** 10*' I 10

EXPOSURE OURATION ( i l

EXPOSURE DURITON IS I

EXPOS. RE OURATION (S I

Figure 4b —  TLV for C W  laser exposure ol skin and eyes lor 
far-infrared radiatbn (wave-lengths greater than 
1.4 iia ). Flp-ire 5b —  TLV for extended sources or diffuse reflections ol 

laser radiation (400-1400 nm).
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Figure 6 —  Multiplicative correction factor for repetitively 
pulsed lasers having pulse durations less than 
10'* second. TLV for a single pulse of the pulse 
train is multiplied by the above correction factor. 

Correction factor for PRF greater than 1000 Hz is 

0.06.

“ M I C R O W A V E S

These Threshold Limit Values refer to microwave 

energy in the frequency range of 300 M H z  to 300 G H z  
and represent conditions under which it is believed 
that nearly all workers m a y  be repeatedly exposed 

without adverse effect.

U n d o r  conditions of moderate to sovore heat 
stress, the r e c o m m e n d e d  values m a y  need to bo re­
duced."’ Therefore, thoso values should bo used as 

guides in tho control of exposure to microwavo en­
ergy and should not bo regarded as a fine lino be­
tween safe and dangerous levels.

Recommended Values:
The Threshold Limit Value for occupational e x p o­

sure to microwavo energy, where power density or

• *Seo Notico ol Intended Changes.
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field intensity is k n o w n  and exposure time is c on­
trolled, is as follows:

1. For exposure to continuous wave (CW) sources, 

the power density level shall not exceed 10 mil­

liwatts per square centimeter ( m W / c m 2) for contin­

uous exposure, and Ihe total exposure time shall 
be limited to an 8-hour workday. This power den­

sity is approximately equivalent to a free-space 
electric field strength of 200 volts-per-meter rms 

(V/m) and a free-space magnetic field strength of
0.5 ampere-per-meter rms (A/m).

2. Exposures t o C W  power density levels greater than 
10 m W / c m 2 are pormiss'.ble up lo a m a x i m u m  of 25 
m W / c m 2 based u p o n  an average energy density of 

1 milliwatt-hour per square centimeter ( m W h / c m 2) 
averaged over any 0.1 hour period. For example, at 

25 m W / c m 2, the permissible exposure duration is 

approximately 2.4 minutes in any 0.1 rour period.

3. For repetitively pulsed microwave sources, the 

average field strength or p o w e r  density is calculat­
ed by multiplying the peak-pulse valje by the duty 
cycle. The duty cycle is equal to the pulse duration 
in seconds times the pulse repetition rate in Hertz. 
Exposure during an 8-hour workday shali not ex­
ceed the following values which are averaged over 
any 0.1 hour period:

Po w e r  Donsity 10 m W / c m 2

Energy Donsity 1 m W h / c m 2
M e a n  Squared Electric Field Strength 40,000 V 2/ m 2 

M e a n  Squared Magnetic Field Strength 0.25 A 2/ m 2

4. Exposure is not permissible in C W  or repetitively 

pulsed fields with an average po w e r  donsity in ex­

cess of 25 m W / c m 2 or approximate equivalent 
free-space field strengths of 300 V / m  or 0.75 A/m.

Rolarcnco:

1. Mumlord, W. W.: Heal Stress Due lo R. F. Radiation. Pioceedingsot IEEE 57(2): 171-178 (Feb. i960),

NOISE

These threshold limit values refer to sound pres­

sure lovels and durations of exposure that represent 
conditions undor which it is believed that nearly all 
workors m a y  be repeatedly exposed without adverso 
effect on their ability to hear and understand normal 

speech. Prior to 1979, the medical profession had d e­
fined hearing impairment as an average hoaring 
threshold lovol in excess of 25 decibels (ANSI-S3.6-
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Table 8 

Threshold Limit Values

Duration per Day Sound Level

Hours dBAf

16 80

8 85

4 90

2 95

1 100

1/2 105

1/4 110

1/8 115*

tSound level In decibels are measured on a sound level meter, conform­
ing as a minimum to (be requirements cl the American National Stan­
dard Specification tor Sound Level Meters, SI.4 (1971) Type S2A, and 
set to use Ihe A-\ sighted network with slow meter response.

'No exposure to continuous or intermittent in excess ot 115 dBA

1969) at 500, 1000, and 2000 Hz, and the limits which 
are given have been established to prevent a hearing 
loss in excess of this level.1'1’ The  values should be 
used as guides in the control of noise exposure and, 
du e  to individual susceptibility, should not be regard­

ed as fine lines between safe and dangerous levels.
It should be recognized that the application of the 

T L V  for noise will not protect all workers from the ad­
verse effects of noise exposure. A  hearing conserva­
tion program with audiometric testing is necessary 

w h e n  workers are exposed to noise at or above the 

T L V  levels.

Continuous or Intermittent
T h e  sound level shall be determined by a sound 

level meter, conforming as a m i n i m u m  to the require­
ments of the American National Standard Specifica­
tion for S o u n d  Level Meters, S1.4 (1971) Type S2A, 
and set to use tho A-weighted network with slow 

meter response. Duration of exposure shall not ex­

ceed that s h o w n  in Table 8.
These values apply to total duration of expos ire 

por working day regardless of whether this is one 
continuous exposure or a n u m b e r  of short-term expo­
sures and doos include the impact and impulsive hypo

'In 1979, Ihe American Academy ol Ophthalmology and Ololatgyngology 
(AAOO) mdudcd 3000 hr in their hearing impairment formula.
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of noise that contributes to the sound level meter 
reading at slow response.

W h e n  the daily noise exposure is c o m p o s e d  of two 
or m o r e  periods of noise exposure of different levels, 
their combined effect should be considered, rather 
than the individual effect of each. If the s u m  of the 
following fractions:

exceeds unity, then, the mixed exposure should be 

considered to exceed the threshold limit value, Ci in­

dicates the total duration of exposure at a specific 

noise level, and Ti indicates the total duration of ex­
posure permitted at that level. All on-the-job noise ex­
posures of 80 d B A  or greater shall be used in the 
above calculations.

IMPULSIVE O R  I M P A C T  NOISE

It is r e c o m m e n d e d  that exposure to impulsive or 
impact noisa shall not exceed the limits listed in 
Table 9 or taken from Figure 7. N o  exposures in ex­

Figuro 7 —  Threshold Limit Values for Impulso/linpact Noise.
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cess of 140 decibels peak s ound pressure level are 
permitted. Impulsive or impact noise is considered to 

be those variations in noise levels that involve m a x­
ima at intervals of greater than o n e  per second. 
W h e r e  the Intervals are less than o n e  second, it 

should be considered continuous.

Table 9
Threshold Limit Values Impulsive or Impact Noise

Sound Level Permitted Number of Impulses or
dB" '*  Impacts per day__________

140 100

130 1000

120 10.000

' "Decibels peak sound pressure level, re 20 uPa

ULTRAVIOLET RADIATION*

Thase threshold limit values refer to ultraviolet ra­
diation in the spectral region between 200 and 400 
n m  and represent conditions under which it is be­
lieved that nearly all workers m a y  be repeatedly ex­

posed without adverse effect. These values for expo­
sure of the eye or the skin apply to ultraviolet 
radiation from arcs, gas. and vapor discharges, fluo­

rescent, and incandescent sources, and solar radia­

tion, but d o  not apply to ultraviolet lasers." These val­
ues d o  not apply to ultraviolet radiation exposure of 

photosensitive individuals or of individuals concomi­
tantly exposed to photosensitizing agents.1" These 

values should be used as guides in the control of ex­

posure to continuous sources where the exposure 
duration shall not be less than 0.1 sec.

These values should be used as guides in the con­
trol of exposure to ultraviolet sources and should not 
be regarded as a fine lino between safe and danger­

ous levels.

Recommended Values:
Th o  threshold ,!mit value for occupational expo­

sure to ultraviolet radiation incident u p o n  skin or eye 
where irradianco values are k n o w n  and exposure time 
is controlled are as follows:

1. For tho noar ultravio/ot spectral region (320 to 400
nm) total irradiance incident upon tho unprotected

'See Laser JLVs.
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skin or eye should not oxoeed 1 m W / c m  .„. 
periods greater than 103 seconds (approximately 
16 minutes) and for exposure times less than 103 
seconds should not exceed one J / c m 2.

2. For the actinic ultraviolet spectral region (200 —  

315 nm), radiant exposure incident u p o n  the u n­
protected skin or eye should not exceed the values 
given in Table 10 within an 8-hour period.

3. T o  determine the effective irradiance of a broad­

ba n d  source weighted against the peak of the 
spectral effectiveness curve (270 nm), the follow­
ing weighting formula should be u s e d :

Er// =  £  S* A\

where:

Ee/f = effective irradiance relative to a monochromat­
ic source at 270 nm ir W/cm2 (J/s/cm2)

E* = spectral irradiance in W/cm2/nm

S„ = relative spectral effectiveness (unitless)

AA = band width in nanometers

Figure 8 —  Threshold Limit Values for Ultraviolet Radiation 
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lAliLE 10 
Relative Spectral Effectiveness 

by Wavelength*

Relative
Spectral

Wavelength TLV Effectivene

(nm) (mJ/cm2) Sx

200 100 0.03

210 40 0.075

220 25 0.12

230 16 0.19

240 10 0.30

250 7.0 0.43

254 6.0 0.5

260 4.6 0.65

270 3.0 1.0

280 3.4 0.88

290 4.7 0.64

300 10 0.30

305 50 0.06

310 200 0.015

315 1000 0.003

'See Laser TLVs.

TABLE 11 

Permissible Ultraviolet Exposures

Duration
of Exposure Effective Irradiance,

Per Day E^p-W/cm2)

8 hrs............................................................. 0.1
4 hrs............................................................. 0.2
2 hrs............................................................. 0.4
1 hr..............................................................  O.o
30min.......................................................... 1.7
15min.........................................................  3.3
10min.......................................................... 5
5 min............................................................ 10
1 min............................................................ 50
30 sec..........................................................  100
10 sec..........................................................  300
1 sec...............................................................3,000
0.5  sec......................................................... 6,000
0.1 sec......................................................... 30,00^

4. Permissible exposure time in seconds for expo­
sure to actinic ultraviolet radiation incident upon 

the unprotected skin or eye m a y  be computed by 

dividing 0.003 J / c m 2 by Eefl in W / c m 2. The expo­

sure time m a y  also be determined using Table 11 
which provides exposure times corresponding to 
effective irradiances in /xW/cm2.

5. All the preceding T LVs for ultraviolet energy apply 

to sources which subtend an angle less than 80°. 
Sources which subtend a greater angle need to be 
measured only over an angle of 80°.

Conditioned (tanned) individuals can tolerate skin 
exposure in excess ot the T L V  without erythemal ef­

fects. However, such conditioning m a y  not protect 
persons against skin cancer.

Reference:

1. Sunlight and Man. Fitzpatrick ef al, Eds. Univ. of Tokyo Press. 
Tokyo, Japan (1974).

NOTICE OF INTENDED CHANGES 
(1982)

These physical agents, with their corresponding 
values, comprise those for which either a limit has 

been proposed for the first time, or for which a 
change in the "Adopted" listing has been proposed. 

In both cases, the proposed limits should be consid­

ered trial limits that will remain in the listing for a 
period of at least one year. If after one year no evi­

dence c o m e s  to light that questions the appropriate­

ness of the values herein the values will be reconsi­
dered for the "Adopted" list.

NOTICE OF INTENT TO ESTABLISH 
THRESHOLD LIMIT VALUES

- 5 LASERS

It Is proposed that tho following footnote be added 

to Table 7 (Threshold Limit Value for Skin Exposure 
from a Laser Boa n).

The IR-B and IR-C exposures to skin surface areas 
A ( c m 2) exceeding 1000 c m 2, the T L V  is 100,000/A 

m W / c m 2; for areas groater than 100,000/A, the T L V  is 

10 m W / c m 2.

LIGHT AND NEAR-INFRARED RADIATION

Those Threshold Limit Valuos rofor to visible and 

noar-lnfrared radiation in tho wavolongth rango of *100



• ’ n m  to 1400 n m  and represent conditions under which

it is believed that nearly all workers m a y  be exposed 

without adverse effect. These values should be used 
as guides in the control of exposure to light and 
should not be regarded as a fine line between safe 

and dangerous levels.

Recommended Values: .

Th e  Threshold Limit Value for occupational e x p o­
sure to broad-band light and near-infrared radiation 
for the eye apply to exposure in any eight-hour w ork­
day and require knowledge of the spectral radiance 

(Lx) and total irradiance (E) of the source as mea-

TABLE 12

Spectral Weighting Functions for Assessing Retinal 
Hazards from Broad-Band Optical Sources

Wavelength
(nm)

Blue-Light 
Hazard Function 

Bx

Burn Hazard 
Function 

Rx

400 0.10 1.0
405 0.20 2.0
410 0.40 4.0
415 0.80 8.0
420 0.90 9.0
425 0.95 9.5
430 0.98 9.8
435 1.0 10
440 1.0 10
445 0.97 9.7
450 0.94 9.4
455 0.90 9.0
460 0.80 8.0
465 0.70 7.0

. 470 0.62 6.2
475 0.55 5.5
480 0.45 4.5
485 0.40 4.0
490 0.22 2.2
495 0.16 1.6

500-600 ■| QK-I50-AW5OI 1.0
600-700 0.001 1.0
700-1049 0.001 •)gi(7uo -M/aoai

1050-1400 0.001 0.2
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sured at the position(s) of the eye of the worker. S uch 
detailed spectral data of a white light source is gener­

ally only required if the luminance of the source ex­

ceeds 1 cd c m -2. At luminances less than this value 
the TL V  would not be exceeded.

The T L V s  are:

1. T o  protect against retinal thermal injury, the spec- f

tral radiance of the l a m p  weighted against the :
function R  (Table 12) should not exceed: |

1400 14 e

2 LxRxA\Sl/at (1 )* f
400

where L* is in W  c m -2 s r 1 and t is the viewing d u­
ration (or pulse duration if the lamp is pulsed) lim­
ited to 1 iis to 10 s. and a is the angular subtense 
of the source in radians. If the lamp is oblong, a 
refers to the longest dimension that can be viewed.

For instance, at a viewing distance r =  100 c m  

from a tubular lamp of length I =  50 cm, the view­
ing angle is:

a  = l/r = 50/100 = 0.5 rad (2)

2. To protect against retinal photochemical injjty 

from chronic blue-light exposure the integrated 
spectral radiance of light source weighted against 

the blue-light hazard function B„ (Table 12) should 
not exceed:

1400

g  U »Bx A X  £  100 .'cm-2 sr-' (t £  10«s ) (3a)
1400

^  Lx Bx AX =S 10-2 Wcnr2 sr-' (t > 10«S) (3b)

The weighted product of Lx and B x is termed 
L(blue). For a source radiance L weighted against [
the blue-light hazard function [L(bluo)| which ex­
ceeds 10 m W / c n r r 2 sr' in tho blue spectral region, •
tho permissible exposure duration t,„(U. in seconds 
is simply:

t„ux = 100 Jem -2 s r '/ L  (blue) (4) i

The latter limits aro greater than tho m a x i m u m  por- 
missiblo exposure limits for 440 n m  laser radiation 
(soo Laser TLV) bocai so a 2-3 m m  pupil is as­

sumed rathor than a 7 n m  pupil for tho Laser TLV.
For a light source subtending an anglo «  loss than 
11 mrd (0.011 radian) tho abovo limits aro relaxed 

such that tho spectral irradianco woighted against 

tho blue-ligi.t hazard function B* |E(bluo)| should 
not exceed:
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* 1400
5̂  Ex •  t • Bx • AX g  10 mJ • cm-1 (t g  1 0 's) (5a)

1400
^ E x • Bx • AX S  1/aW •  cmJ (t g  10* s) (5b)

For a source where the blue light weighted irra­
diance E (blue) exceeds 1 /xW • cnrr' is the maxi­

m u m  permissible exposure duration \,„aI in sec­
onds is:

= 1GmJ •  c n rJ E (blue) (6)

3. Infrared Radiation: T o  avoid possible delayed ef­
fects u pon the lens of the eye (cataractogenesis), 
the infrared radiation (X >  770 nm) should oe lim­
ited to 10 m W c n r 2. For an infrared heal lamp or 
any near-infrared source w h e r e  a strong visual 
stimulus is absent, the near infrared (770-1400 nm) 

radiance as viewed by the eye should be limited to: 

1400
£  Lx A X  =  0.6/a (7)*

for extended duration viewing conditions. This 

limit is based upon a 7 m m  pupil diameter.

AIRBORNE UPPER SONIC AND ULTRASONIC ACOUSTIC 
RADIATION

These throshold limit values refer to sound pres­
sure lovols that represent conditions under which it is 

boliovcd that nearly all workers m a y  bo repeatedly ex­
posed without adverse effect. Th o  values listed in 
Table 13 should bo used as guides in tho control of 
noise exposuro and, du o  to individual susceptibility, 
should not bo regarded as fino linos between safe and 
dangorous levels. T h o  lovols for tho third octave 
bands contored bolow 20 kHz aro below those which 

cause subjcctivo effocls. Thoso levels for 1/3 octaves 
abovo 20 kHz aro for prevention of possible hearing 
lossos from subharmonics of those frequencies.

•Formulao (t) and (7) are empirical and aro not. strictly speaking, di- 
munsionally correct. To .naku ttio lormutao dimension ally correct, one 
would have to Insert a dimensional correction lactor k In llu* right hand 
numerator in each formula. For (ormula (II this would be k, » 1 W  • 
rad • sVj/(cm‘ • sr), and lor formula (7) k, ■* t W  • rad/(cm' • sr).
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TABLE 13 

Permissible Ultrasound Exposure Levels

Mid-Frequency of
Third-Octave Band One-Third Octave —  Band Level

kHz _________ in dB re 20 /xPa_________

10 80
12.5 80
16 80
20 105
25 110
31.5 115
40 115
50 115

RADIOFREQUENCY/MICROWAVE RADIATION

These Threshold Limit Values (TLVs) refer to ra­
diofrequency (RF) and microwave radiation in the fre­
quency range from 10 kHz to 300 GHz, and represent 

conditions under which it is believed workers m a y  bo 

repeatedly exposed without adverse health effects. 

The TLVs s h o w n  in Table 14 are selected to limit tho 

average whole body specific absorption rate (SAR) to
0.4 W/kg in any six minutes (0.1 hr) period for 3 M H z  
to 300 GHz, see Figure 9. Between 10 kHz and 3 M H z  

tho average whole body S A R  is still limited to 0.4 

W/kg, but the plateau at 100 m W / c m J w as set to pro­
tect against shock and burn hazards.

Since it is usually impractical to measure the SAR, 

the TLVs are expressed in units that are measurable, 
viz, squares of the electric an d  m a gnetic fiold 
strengths, averaged over any 0.1 hour period. This 
can be expressed in units of equivalent plane wave 
power density for convenience. Th e  electric field 
strength (E) squared, magnetic field strength (H) 
squared, and p ower donsity (PD) values are s h o w n  in 

Table 14. For near field exposures P D  cannot be m e a ­
sured directly, but equivalent plane wave power de n­
sity can be calculated from tho field strength m e a­
surement data as follows:

PD in mW/cmJ = - ^ r -
v/ /U

where:

E: Is in volts squared (V1) per meter squared 
(ms).
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PD in mW/cm3 = 37.7 H-
where:

H* is in amperes squared (A3) per meter squared 
(m3).

These values should Le used as guides in the eval­
uation and control ol exposure to radiofrequency/mi­
crowave radiation, and should not be regarded as a 
fine lino between safe and dangerous levels.

Notes:
1. All Radiofrequency Radiation (RFR) exposures 

should be kept as low as reasonably possible given 

the current state of knowledge on h u m a n  effects, 

particularly non-thermal effects.

2. For fields consisting of a n u m b e r  of frequencies, 
the fraction of the protection guide incurred within 
each frequency level should be determined and 

the s u m  of all fractions should not exceed unity.

3. For pulsed and continuous w ave fields, the power 
density is averaged over the six minute period.

4. For partial body exposures at frequencies between 

10 kHz and 1.0 GHz, the protection guides in Table 

14 m a y  be exceeded if the output p o w e r  of a ra­
diating device is 7 watts or less. For example, if a 

hand held transmitter operating at 27 M H z  has a 

m a x i m u m  output of 5 watts, it would be excluded 
from any furthor field measurements.

5. The TLVs in Table 14 m a y  be exceeded if the e xpo­

sure conditions can bo demonstrated to produce a 
S A R  of less than 0.4 W / k g  as averaged over tho 

whole body and spatial peak S A R  values less than 
8.0 W / k g  as avoraged over any 1.0 g r a m  of tissuo.

For example, for frequencies from 3 to 30 MHz, the 
equivalent power donsity can bo increased by a 

factor of 10 up to a limit of 100 m W / c m 3, if it can 
bo assured that exposed individuals are not in c o n­
tact with the ground plate,

8. At frequencies below 30 MHz, ungrounded objects 
such as vehicles, fences, etc., can strongly couple 
to R F  fiolds. For fiold strongths noar tho TLV, 
shock and burn hazards can exist. Caro should bo 
takon to eliminate ungrounded objects, to ground 
such objects, or use insulated glovos w h o n  u n­
grounded objocts must bo handlod.
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PD in mW/cm2 =  3 7 .7  HJ
where:

H2 is in amperes squared (A2) per meter squared 
(m*).

These values should be used as guides in the eval­
uation and control of exposure to radiofrequency/mi­
crowave radiation, and should not be regarded as a
fine line between safe and dangerous levels.

Notes:
1. All Radiofrequency Radiation (RFR) exposures 

should be kept as low as reasonably possible given 
the current state of knowledge o n  h u m a n  effects, 
particularly non-thermal effects.

2. For fields consisting of a n u m b e r  of frequencies, 
the fraction of the protection guide incurred within 
each frequency level should be determined and 
the s u m  of all fractions should not exceed unity.

3. For pulsed a nd continuous w a v e  fields, the p o w e r  
density is averaged over the six minute period.

4. For partial body exposures at frequencies between 
10 kHz and 1.0 GHz, the protection guides in Table 
14 m a y  be exceeded if the output p o w e r  of a ra­
diating device is 7 watts or less. For example, if a 

hand held transmitter operating at 27 M H z  has a 
m a x i m u m  output of 5 watts, it would be excluded 
from any further field measurements.

5. T h e  T L V s  in Table 14 m a y  be exceeded if the e x p o­
sure conditions can be demonstrated to produce a 
S A R  of less than 0.4 W / k g  as averaged over the 
whole body and spatial peak S A R  values less than 
8.0 W / k g  as averaged over any 1.0 g r a m  of tissue.

For example, for frequencies from 3 to 30 MHz, the 
equivalent p o w e r  density can be increased by a 
factor of 10 up to a limit of 100 m W / c m J, if it can 
be assured that exposed individuals are no* in c o n­
tact with the ground plate.

6. At frequencies below 30 M H z .  ungrounded objects 
such as vehicles, fences, etc., can strongly couple 
to R F  fields. For field strengths near the TLV, 
shock and burn hazards can exist. Care should be 
taken to eliminate ungrounded objects, to ground 
such objects, or use insulated gloves w h e n  u n­
grounded objects must be handled.

CO
<c

CO
>

ra
$c

c r
£>

T3
TD ca
^  34O  CO 
o  s z

1 ^  rc  c j

’ Zh

^  r*-
r>- mi n  c o  cm  t c

cq ^  o  v; c\i
c\i o  o  oo

x

: cr 
> CO

5
o
Q-

«  o
~  o

o  o  !~O  CDT - CT> T -  T—

  O  O  O  oCO c o  o  o  o  
r * O f O

T“
0 . 0  0  0  0  

i i i i i
o n n o T -

e 5*
■ s-  3
E ̂U  —

I I

(

9n 91



cc

o

a j o  
.2 c

TD QC 
°J= CO

I
C D

7. N o  measurement should be m a d e  within 5 c m  of 
any object.

8. All exposures should be limited to a m a x i m u m  
(peak) electric field intensity of 100 kV/m.

PHYSICAL A G E N T S  U N D E R  S T U D Y

T h e  Physical Agents Committee of A C G I H  has ex­
amined the current literature and has not found suffi­
cient information to propose a TLV. However, these 
agents will remain under study during the c o m i n g  
year to examine n e w  evidence indicating the need 
and feasibility for establishing a proposed TLV. C o m ­
ments and suggestions, accompanied by substantive 
documentation are solicited and should be forwarded 
to the Executive Secretary. ACGIH, Documentation 
summarizing the current status of the biological ef­
fects literature is available o n  those agents preceded 
by an asterisk (*).

1. "Extremely Low Frequency (ELF) Radiation. Spe­
cifically, that portion of the spectrum from 0 to 300 
Hz.

2. Magnetic Fields. Both pulsed and ‘continuous.
3. Laser Radiation. Specifically laser exposures of

less than one (1) nanosecond.

4. Vibration. Segmental and whole-body.
5. Cold Stress.
6. Pressure Variations.
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7. N o  measurement should be m a d e  within 5 c m  of 
any object.

8. All exposures should be limited to a m a x i m u m  

(peak) electric field intensity of 100 kV/m.

PHYSICAL A G E N T S  U N D E R  S T U D Y

The Physical Agents Committee of A C G I H  has ex­

amined tho cuirent literature and has not found suffi­
cient information to propose a TLV. However, these 

agents will remain under study during the coming 

year to examine n e w  evidence indicating the need 
and feasibility for establishing a proposed TLV. C o m ­

ments and suggestions, accompanied by substantive 

documentation are solicited and should be forwarded 
to the Executive Secretary, ACGIH, Documentation 

summarizing the current status of the biological ef­
fects literature is available on those agents preceded 
by an asterisk (•).

1. *Extremely L o w  Frequency (ELF) Radiation. S p e­
cifically that portion of the spectrum from 0 to 300 
Hz.

2. Magnetic Fields. Both pulsed and ’continuous.
3. Laser Radiation. Specifically laser exposures of

less than one (1) nanosocond.

4. Vibration. Segmental and whole-body.
5. Cold Stress.
6. Pressuro Variations.
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' •. T h e  American Conference of Governmental industrial 
' V\Hygionists was organized In 1938 by a group ol gov- 

. ernmental Industrial hygienists w h o  desired a medi- 
. urn for the free exchange of ideas, experiences and 

• the promotion ol standards and techniques in indus­

trial hoalth. The Conlerence is not an official Govern­
ment Agency. • :v •

. : • ■ ■ ■ ■ . • v.v -•> •. .•
It is an organization devoted to the development of 

' administrative ar.d tochnical aspects of worker health 

protection. The association has contributed substan­
tially to the development and improvement of official 
industrial health services to Industry and labor. Th e  > , 
committees on Industrial Ventilation and Threshold 
Limit Values are recognized throughout the woild for 

their oxportise and contributions to Industrial hy- 

plena. - ^ ■ £ £ $ $ $ /  • »
Membership is limited to professional personnel in 

governmental agoncies or educational institution', en­
gaged in occupational safety and health programs.

... Tho m ore than 2500 mornbors from across the United 

, Status and around the woild give tho organization an
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Chemical Fact Sheet* December 1SS2
GASOLINE

The information in this sheet applies to workplace exposure resulting from processing, 
manufacturing, storing or handling and is not designed f o r  the population at large.
Any generalization beyond occupational exposures should not be made. The best indus­
t r i a l  hygiene practice is to maintain concentrations of a l l  chemicals at levels as low 
as is practica l.
Chemical Names: Gasoline, CAS 8006-61
Trade Names: Gasoline, Pe t ro l ,  Ethyl, Av-Gas and others.
Uses: Gasoline is primari ly a fuel fo r  internal combustion engines but is also used as

a solvent f o r  rubber adhesives and as a finishing agent fo r  a r t i f i c i a l  leathers.
Ingredients: Gasoline is a complex mixture o f  short chain hydrocarbons, aromatic hydro­

carbons, and additives such as tetraethyl lead.
PHYSICAL INFORMATION

Appearance: Liquid; gasoline with lead may contain colored dyes, usually red, blue, green,
or purple.

Odor: Strong, f a i r l y  pleasant.
Behavior in Water: Does not mix with water and wil l f l o a t  on surface.
Evapora t ion : Gasoline evaporates rapidly. The fumes are heavier than a i r  and wi l l  sink,

HEALTH HAZARD INFORMATION 
OSHA Standard: 120 ppm (Alkanns-component o f  gasol ine).
MOSH Recotunended l im i t : 120 ppm (Alkanes-component o f  gasoline) .
ACGIH Recommended Limit : Average 8 hour exposure - -  300 ppm.
Short Term Exposure:

Inhalation: Nose and throat i r r i t a t i o n  have been reported a f te r exposure to 900
ppm fo r  I hour. Drowsiness, dizziness, nausea and numbness may occur at 1,000 
ppm a f te r 15 minutes exposure. In animal studies, death occurred a f te r  30,000 
ppm fo r  5 minutes.
Skin: May cause itching and burning o f  the skin and a f te r a longer exposure,
redness and b l is te r ing .
Eyes: Moderate i r r i t a t i o n  of the eye has been reported a f te r  one hour exposure
"to 500 ppm. Mild i r r i t a t i o n  has been reported a f te r  an 8 hour exposure to 140 ppm.
I ngestion: Gasoline causes a burning sensation in the mouth, throat and stomach.
Vomiting, diarrhea, drowsiness and intoxication may fol low. As l i t t l e  as 3 to 4 
ounces may be f a t a l .  Inhalation of l iquid gasoline into the lunqs fol lowing in­
gestion or vomiting may resu lt  in an accumulation o f f lu id  in the luncs, rapid 
breathing or deatn.

'Prepared by the Bureau of Toxic Substance Assess_ent, New York State Department of Health. 
For an explanation of the terms and abbreviations used, see "Toxic Suostar.ces: How Toxic is
Toxic" available from the New York State Department of Health,



GASOLINE
Long Term Exposure:

Continuous 8 hour exposure to 200 ppm has resulted in eye i r r i t a t i o n  only. Long 
teon exposure may produce fatigue, muscle weakness, nausea, vomiting and abdominal 
pain. Hexane, a component of gasoline, can produce nerve damage result ing in 
tremors, numbness of hands and feet and loss of muscle contro l .  Benzene, also a 
gasoline component, has been linked to blood disorders in man. including leukemia.
Lead additives can produce nausea, cramps, loss o f  appetite, sleep problems, head­
aches and agitation.

EMERGENCY AND FIRST AID INSTRUCTIONS
Inha lat ion : Move individual to fresh a i r .  Give a r t i f i c i a l  respirat.on or oxygen i f

necessary. Seek medical attention.
Skin : Remove clothing contaminated with gasoline. Wash affected areas with soap n̂d

water.
Eyes: Wash eyes with large amounts of running water f o r  15 minutes. Seek medical at ention.
Ingestion: Do not induce vomiting, get medical attention immediately.

FIRE AND EXPLOSION INFORMATION
G e n e ra l : H ig h ly  flam m ab le , fumes may SDread g r e a t  d is ta n c e s  to  flam e  and f la s h  back .

Gasoline wil l  ignite at -50 F (-45 C).
Explosive Limits : Upper - 7.6%, Lower - 1.4%.
Extinguisher: Foam, dry chemical or carbon dioxide.

REACTIVITY
Conditions to Avoid: Avoid contact of l iquid or fumes with any source of heat or flame.

Strong oxidizers such as chlorine, permanganates and dichromates may cause f i r e  or 
explosion.

PROTECTIVE MEASURES
Stcrage and Handling: Keep containers t ight ly  closed and out of direct sunlight. Outdoor

or detached storage is preferred. Indoors use a standard cabinet fo r  combustible 
l iquids .

iEngineering Contro ls : Provide adequate venti la t ion.
Protective Clothing (Should not be substituted fo r proper handling and enainear ing c on t ro l s ) : 

Splash proof goggles, gloves, and coveral ls are recomrnendc-d i ;  coni.ct with gasoline 
is possible.

PROCEDURES FOR SPILLS AND LEAKS
Get a l l  workers out of the s p i l l  area. Protect against accidental ignit ion of l iquid or
fumes. For f ina l  disposal, contact your regional o f f ic e  of the N.Y.S. Department of
Environmental Conservat'i n.

ror more information:Contact the Industr ial Hygienist or Safety Off icer at your worksite : r  the New York 
State Department of Health, Eureau of Toxic Substance Assess-:nt, Empire State Plaza, 
Tower Building, Albar.v, New Yor», 12237.
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DEPARTMENT OF LABOR
Occupational Safety and Health 
Administration
29 CFR Part 1910 
IDoclcei No. H -112EI

Access to Employee Exposure and 
Medical Records; Proposed 
Modification; Request for Comments 
and Notice o f Public Hearing
agency: Occupational Safety and 
I lealth Administration. Labor. 
action: Notice of proposed rulemaking; 
rogues' for comments and notice of 
public hearing.
summary: OSIIA is hereby proposing lo 
modify Ihe Access to Employee 
Exposure and Medical Records rule. 29 
(_!■ R 1*110.20. Principally and as a lesui! 
of receiving numcrom; request*, 
comments and suggestions for i-hanr, 
to the standard, OSIIA is proposing to 
modify: (1) The definition of 
"employee": (2) the definition of 
"exposure"; f ft J tho definition of "toxic 
substance"; ( t) the preservation 
requirements for employee exposure 
and medical records; (5) tin: prohibition 
on the microfilm storage of X-rays; and 
(t>) the trade secret protection 
provisions.

The new regulation would maintain 
the benefits to occupational health in 
the current regulation while providing 
greater flexibility for employers to 
comply with the standards. This notice 
solicits comments on the proposed 
modifications. This notice also 
announces that OSIIA has scheduled an 
informal public hearing to allow 
interested parlies to present info .nation 
and data .elated to tho issues raised by 
the proposed modification. 
dates: Comments and notices of 
intention to appear at the public hearing 
must ho received on or before 
September 14.1002. Statements and any 
documentary evidence to be presented 
a! the hearing must be submitted i<y 
September 21, 10B2.

The public hearing is scheduled to 
begin on October 5.1902, in Washington. 
D.C.. at 9:30 a.m.
addresses: Comments should be 
submitted in quadruplicate to the Docket 
Office, Docket II-112H, U.S. Department 
of Labor, Occupational Safety and 
Health Administration, 200 Constitution 
Avenue, NW„ Room R'1212, Washington, 
D C. 202to: (202) 523-7094.

Notices of Intention to uppenr at the 
heatings, statements and documentary 
evidence should he submitted in 
quadruplicate to Mr. Tom I bill. Division 
of Consumer Affairs, U.S. Department of

Labor, 200 Constitution Avenue, NW„ 
Room N-3G35 Washington, D.C. 20210; 
(202) 523-8024.

The hearing will be held at the 
Auditorium, Frances Perkins 
Department of Labor Building, 200 
Constitution Avenue, NW., Washington, 
D.C,

Written comments received and 
notices of intention to appear, as wel! as 
any other information gathered by the 
Agency during tiiis rulemaking, will be 
available For Inspection and copying in 
the Docket Office, Room S-R212 at the 
above address.
FOR FURTHER INEORMAT'CN CONTACT:

t'rojiosol: Mr David Welsh, Otlice of 
Special Standards Program-;. 
Occupational Safety am! Health 
Administration. 200 Constitution 
Avenue. NW., Room N-. 03. 
Washington. D.C. 20210: (202) 523-7i<;r..

/ lr<tirw>!s: Mr. Thomas I frill. Division 
ol Consumer Affair.-., < )c< apathm il 
Safely and I Its. 1th Admin amlinn. 2»:q 
Constitution A\ emm. , \ U „  N-3f.tr.. 
Washington, D.C. 202.0; L'O.'l riM-no.M 
SUPPLEMENT An Y INFORM A .'ION:

A. Background
fin May 21,15*00. the Occupation.!] 

Safely and Health Administration 
(OSHA) issued its rule enti'ied Access 
to Employee Exposure and Medical 
Records. 29 CFR 1910.20: 45 FR 35212 cl 
.'.-ni/. The rule imposes three major 
obligations on employers. First, 
employers are required to preserve and 
mainti'-n exposure and medical records 
pertinent to an employee's occupational 
exposure lo toxic substances or harmful 
physical agents. 20 CFR 1910.20(d). 
Generally, employee exposure records 
and analyses based on evpnr >r«- or 
medical records must be retained for 
thirty years. 29 CFR 19ll).20(il)(1)(ii) and 
(iii). Employee medical rertmls nun.I lie 
retained for the duration ol employment 
plus thirt" years. 29 CFR l!M().2fl(tl)(l](i).

Scr.onc. throughout these time periods 
the employer must ensure access to 
pertinent exposure records by the 
exposed employee, fellow employees 
exposed or potentially exposed to 
similar job hazards, designated 
employee representatives, and OSIIA.
29 CFR 1910.20(e). Access to medical 
records must also he ensured to Ihe 
employee who is Ihe subject of the 
records and to OSIIA, Likewise, access 
in medical records must la* ensured lo 
m employee's designated 
representative, such us the employee's 
> oilective bargaining agent, but, Itecmise
■ f the privacy Interests involved, only i!
■ a* employee has provided specific 
vritten consent for such access. 29 CI'R 
9i(),:;n(e)(2)(ii)(B): cf. 5 i9io.2ti(c:)|in).

Employee and designated representative

access must be provided at a reasonable 
time, place, and manner, but in no evcnl 
later than fifteen (15) days after the 
request is made. 29 CFR 1910.20(e)(1).
OS! IA access must be provided 
immediately upon request, 29 CFR 
1910 20(e)(3), but because of the 
personal privacy interests affected by 
access to medical u-cords, OSIIA's 
access to such records is further 
conditioned upon compliance with the 
procedures and protections which were 
simultaneously piuindga'cd as 29 CFR Part 19i j.

Third, upon t < - r * into employment 
ae.i annti.iliv the-.- •! m employees must 
in.- informed by their employers of their 
rights under the rule and o! the requisite 
procedures for exorcising iiro.se rights. 29 
CI'R 1910.20(g).

In issuing Ihe regulation, the Secretary 
considered its potential impact on trade 
r.<*crels. 29 CFR 1910.20(f)- Although 
identities of lo.xic substances, levels cf 
exposure, and health status data may 
not ho withheld, tin* employer may 
delete any other trade secret data which 
■ I, .closes manufacturing processes or 
tho percentage of a chemical subslanco 
in a mixture. In addition, the provisions 
of the final rule permit employers to 
condition access lo trade secrets upon 
basic written agreements not lo misuse 
this information.

On May 21, I9H0, the industrial Union 
Department. AIT,-CIO. petitioned the 
United Slates Court of Appeals for the 
District of Columbia Circuit to review the 
rule pursuant to Section 0(f) of the OSI1 
Af.I, 29 U.S.C. 955(0, the statute's 
provision for exr Insive court of appeals' 
pr< ‘iiforoemont review o ’ occupational 
safety and health stand,mis, Inilnslriol 
Union l)t ,>'t AFL-CIO  v. Marshall, No.
00-1 r.Ff\ The Chemical Manufacturers 
Association and the Chamber of 
Ciiliirnerce of Ihe United Stales later 
intervened in mat lawsuit.

On |uly 10 and 21 .WOO, a number of 
individuals and two trade associations, 
the Association of Diving Contractors 
and the Louisiana (llitunic.il 
Association, petitioned the Fifth Circuit 
Court o f Appeals under the name section 
0(f) review provision. These cases were 
transferred In tin- D.C. Ciri uit under 20 
U.S.C. 2112(a) and consolidated with tho , 
pending It ID raise. Also in the D.C.
Circuit, but in abeyance, is Hi it it>nnl 
Constructions Ass'n v. OSHA, No. ISO- 
1071), a challenge to the .■ilautlard's 
application lo the construction Industry.
In addition, there is a challenge In the .V 
regulation pending in the United Slarci 
District Ci- irl for the We- n-m District or 
boulsiapa. which the Distr ict Court 
originahy dismissed for lack of subject 
matter jure dir,lion, hut which has sinco
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been remanded !u il by the Fifth Circuit 
Court of Appeals. Louisiana Chemical 
Association v. Bingham, 057 F. 2d. 777 
(5th Cir. 1901).

The recorJt access rule expressed 
OSI IA's policy, which became 
formalized alter a full rulemaking 
proceeding, that employees, their 
representatives, and OSHA need access 
to employer maintained exposure and 
medical information in c-der to protect 
employee health and safety, and that 
this need is a proper subject for OSI1A 
regulation. However, since particular 
provisions cf the rule raised 'omplex 
policy nnd legal questions concerning 
issues which in some cases had been 
resolved based on a limited rulemaking 
record and which had not yet been fully 
reviewed in light of the current 
administration's policies, OSiiA 
obtained from the D.C. Circ it a six 
month deferral of the briefing schedule, 
beginning August 7,1981. This deferral 
was later extended to expire in 
February, 1083. However, the agency 
has been forced to defend the existing 
rule in the district court case and a 
decision is expected before the end of 
the year.

OSI IA has reviewed all aspects of the 
regulation, including: (1) Current 
enforcement experience: (2) the issues 
raised by the litigation; (3) petitions for 
modification of the standard from trade 
associations representing the flavor, 
fragrance, food and feed processing 
industries: nnd (4) other comments on 
the regulation that have been received 
from numerous interested persons. As n 
result of this review, OSHA has decided 
to propose modification of specific 
provisions of the rule. A draft of this 
proposal has been reviewed by the 
Advisory Committee on Construction 
Safety and 1 tealtli. The issues involved 
in the proposed modification are 
discussed in the "Statement of 
Significant Issues" section of this 
preamble.
I.egal Authority

By this proposal, OSHA seeks lo 
modify, after lulemaking, its final rule 
on Access to Employee Exposure and 
Medical Records, 2ii CFR 1910.20 (the 
"records access rule"). That rule was 
issued under both section 11(h) 
"slnndnnbsnltlng'' and section 8 
"general rulemaking" Authority (see 45 
FR 35243-41!).

The issue of whether die records 
access rule is properly charnel rlzed as 
an "occupational safety and health 
standard" within tho meaning of section 
3(a) and issued under section (1(b) or / 
"regulation" under section 0(g)(2) has 
been tho subject of litigation. The rule 
was challenged by both industry and

union parlies in the courts of appeals 
under section 6(f), the Act's provision 
for pre-enforcement review of OSI IA 
“ standards." As noted above, these 
petitions have been consolidated in the 
Court of Appeals for Ihe District of 
Columbia, where the briefing schedule 
has been suspended until February 10, 
1903, to allow OSHA this opportunity 
for reconsideration.

The rule was independently 
challenged in the U.S. District Court for 
the West,. n District of Louisiana. The 
district court dismissed the challenge for 
want of subject-matter jurisdiction on 
the ground that OSHA properly 
characterized the rule as a standard, 
which is rcviewable only in a court of 
appeals. The Fifth Circuit C mrl of 
Appeals reversed this decision, holding 
that the rule is a section 0 regulation nnd 
not a section C standard; therefore Ihe 
case was remanded to the district court. 
Louisiana Chemical Association, ot al. 
v. Bine,horn. ct a l„ 057 F. 2d 777 (5th 
Cir., 1981). The Court or Appeals' 
reasoning was that Congress apparently 
intended standards to aim toward 
correction of specific and already 
identified hazards, rullier than mere 
inquiry into possible hazards, and that 
the records access rule, while falling 
under the more general class of 
enforcement and detection regulations 
contemplated by Congress in section U, 
does not adiiress n particular hazard. 
This conclusion was based on the fact 
that Ihe i.ilc does not require employers 
to create the records in the first place 
and that the rule pertains to thousands 
o f substances not all o f which are 
known to pose a significant risk. The 
agency is currently defending the 
existing regulation in the district court 
case and a decision Is expected before 
the end of the year.

Recognizing that this proposed rule 
can no longer be < huractcrizcd as an 
occupational safety nnd health standard 
in the Fifth Circuit as a result of this 
decision. OSI 1A reaffirms its reliance on 
its section <1 general rulemaking 
authority to support the issuance of this 
proposed amendment (sue 45 FR 35245- 
47), In sn doing, the Sccrotury finds (lie 
rule, as proposed to be modified, 
necessary to curry out his 
responsibilities under the Ad. In 
pm iicnl.tr. the rule dlicctly and 
inditcdly promotes the control and 
detection of occupational health hazards 
by ri quiting the preservation and 
availability of toxic exposuro and 
employee medical records to employees, 
their representatives, und lo OSIIA. As 
Midi, it contributes significantly ,n Ihe 
protection of employees from toxic 
substances and harmful physical agents. 
W ith it, OSI IA acts lo fulfill its mandate

lo "assure so far as possible every 
working man and woman * * * safe and 
health working conditions." Section 2(b) 
o f Ihe Act.

In addition, however. OSHA believes 
that this rule not only falls squarely 
within the ambit of section 0 bui also 
meets the somewhat more stringent and 
distinct requirements of section 6(b), as 
limited by the section 3(8) definition of 
an "occupational safety nnd health 
standard." In OSHA’s opinion, the 
preservation and access requirements 
clearly satisfy the statutory element of 
"practices, means, methods * * * 
reasonably necessary or appropriate lo 
provide safe or healthful employment 
nnd places of employment." In this 
regard, it should he noted that the ruin 
operates not simply by making the 
record available to OSI IA for 
enforcement purposes but directly to the 
employees themselves to assist them in 
achieving more healthful employment 
and places of employment." Secondly, in 
our view the rule addresses a significant 
risk—the risk of acute nnd chronic 
adverse health effects from workplace 
exposure to toxic substances end 
harmful physical agents. Further, the 
rule will significantly reduce this risk by 
providing employees with information 
necessary to ovoid the risks and lo 
correct unsafe conditions to the extent 
possible.

'1 o the extent that tho Fifth Circuit in 
Louisiana Chemical Ass'n v. Bingham, 
supra., took a narrower view of what 
constitutes "significant risk," we do not 
believe that such a result is dictated by 
the Stipicmo Court decision in Industrial 
Union Department v. American 
Petroleum Institute, 448 U.S. 007 (1980). 
That decision, which established a 
finding of "significant risk" as a 
threshold condition for all section (i(b) 
standards, itself observed that Congress 
bad an "information-gathering function" 
In mind when it enacted section 0(b)(7), 
anil that requirements of this nature 
may be imposed ut lower exposure 
levels than those that would support the 
regulation of n specific toxic substance 
on the basis of n finding of significant 
risk. This in so because il is necessary lo 
"keep a constant r.lieck on tho validity 
cf the assumption matin In developing 
the permissible exposure limit, giving it 
a sound evidentiary basis for decreasing 
the limit if it was initially set too high,” 
id  at 2022. or a fortiori, if no permissible 
exposure limit was set at all. 
Furthermore, whatever the problems of 
breadth posed by the original rule which 
detracted from its status as a standard, 
we note that the proposed 
modifications—particularly the 
toxicnlogicui criteria introduced into tho
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"toxic substance" definition and the 
elimination ofthe fourth category of 
"exposure record"—have sharpened the 
focus of the rule considerably. Thus the 
rule now covers only uctual exposure 
records pertaining to substances which 
are known to pose serious toxic hazards 
and to employees in employments 
characterized by exposures to such 
hazards. OSHA therefore believes that, 
in addition to meeting the legal criteria 
for a section B regulation, the proposed 
rule is, for purposes of judicial review, a 
section G standard.

In addition, it is important that the 
records access rule be characterized as 
an occ .tional safety nnd health 
stands i in order to uvoid protracted 
multiple district court litigation, which 
would result in: (1) General confusion 
over the applicability of tiic rule, (2) 
delays in the resolution of the validity of 
the rule, and (3) enforcement and 
compliance problems that would ensue 
from conflicting or inconsistent judicial 
decisions. Therefore, to preserve our 
right to relitigate the jurisdictional issue 
of section 0(b) authority should be 
challt ngnd outside the Fifth Circuit, 
OSHA continues to rely on section ti'') 
independent authority for issuance of 
this rule.

Finally, this proposal provider, for 
modification of the trade secret 
protections of the rule. Those changes 
are intended to provide for Ihe 
maximum degree of trade secret 
protection which the Agency considers 
to he consistent wilh its mandate to 
promote the health and safety of 
employees. As a matter of legal 
authority, OSIIA has previously taken 
tlie position that its mandate requires it 
to balance and accommodate Ihe 
interests in occupational safely and 
health with the protection of trade 
see.lets, but that any unavoidable 
conflict should lie decided in favor of 
the health interest. (See 45 FR 35248-51, 
Records Access Preamble.) Tills position 
lias been based on (I) federal 
preemption doctrine, which nays th.it 
stale law (i.e.. trade secret protection) 
may be preempted if it burdens or 
conflicts with federal law; (2) the 031 IA 
statute, whose limited trade secret 
section (.Section 15; 2!) U.S.C, G04) itself 
lakes u balanced approach and does not 
directly restrict OSIIA's otherwise 
broad rulemaking authority in the icon 
of providing access to toxic substanc 
information; and (3) ii uilagous judicial 
contexts, whore the courts have adopted 
a balancing approach favorable to the 
health and safely Interest, By contrast, 
industry has argued, based on the 
Supreme Court decision in Chrysler v. 
Brown. 441 U.S. 201 (1979), thni OSIIA

lacks the authority to require the 
disclosure o f any trade secret because 
the Act does not affirmatively and 
explicitly give it that authority, but 
rather is protective of trade secrets as 
evidenced by Section 15. The argumen'I 
has also been made that a requirement 
to disclose trade secrets may result in 
an unconstitutional "Inking" of private 
property without jus! compensation 
viol a. live of the Fifth Amendment. 
However, in providing protection to 
trade secret interests, OSHA must be 
cognizant of Ihe recent cotton dust 
decision, American Textile 
Manufacturers Institute v. Donovan, 101 
5 Ct. 2744 in which the Supreme Court 
declared that Congress in passing Ihe 
OSi I Act had made a legislative 
decision to strike the balance in favor of 
protecting the health of employees to the 
extent feasible. In our opinion, the 
proposed modifications, while providing 
significantly greater protection lo trade 
secrets than does the current standard, 
satisfy this statutory mandate.
Statement of Significant Issues

A. Scope and application.—1.
General. The rule currently applies to 
each general industry, maritime, and 
construction employer who makes, 
maintains, contracts for, or has access 
to employee exposure or medical 
records, or analyses thereof, pertaining 
to employees exposed to toxic 
substances or harmful physical agents, il 
applies whether or not the covered 
records are related to specific 
occupational safely and health 
standards. Also, the regulation applies 
to records created prioi to the effective 
dale of the regulation, August 21,19110. 
Tin: broad scope of the regulation has 
created certain problems, which we 
address as follows.

Employees covered. A litarul 
construction of the rule would indicate 
that records of employees only 
marginally exposed to toxic substances 
end clearly not at health risk from such 
exposures are cover'd by the regulation. 
For example, rucivJs ol office workers 
wlio make only infrequent or sporadic 
visits to production ore us where toxic 
substances o’ harmful physical agents 
are present could he considered subject 
to the retention and access provisions of 
the regulation. However, OSI iA's 
orlg.nal intent was to provide access 
rights only to workers with significant 
toxic exposures.

For example, Dr. Leonard Cunrrain of 
the Synthetic Organic Chemical 
Manufacturers Association (SOCMA) 
states "(W)e believe this rule covers 
almost every employer In the general 
industry, maritime and construction 
categories because the applicability of

the standard pertains to employees 
exposed to 'toxic' substances or 
'harmful' physical agents, but does not 
depend on any showing that the level of 
actual exposure is excessive or harmful" 
(Fx. 58. p.3).

M r.). Laurence McCarty (Prudential 
Insurance) also notes that the definition 
of "exposure”  is "so overly inclusive 
that the company president on an 
annual tour walking past an area where 
a toxic substance is being stored would 
have to get a notice as an exposed 
employee since there is 'potential 
exposure’ " (Ex. 31, p.2),

There is merit in this argument and 
therefore OSHA is proposing explicitly 
to limit the regulation's coverage to only 
those employees "whose work directly 
involve(s) Ihe manufacturing, 
processing, installation, handling, 
packaging, transport, disposal, or use of 
toxic substances, or who (are) subject lo 
harmful physical agents (e.g.. noise, 
ionizing nnd non-ionizing radiation, 
hypo- or hyperbaric pressure) in any 
manner different from non-occupationid 
situations; and includes, but is not 
limited lo, coverage or production, 
maintenance, transport nnd construction 
workers" (paragraph (b)(1)). This 
modification targets the regulation al 
those specific employees whose job 
duties typically involve exposure to 
toxic substances or harmful physical 
agents. Production, maintenance, 
construction, and transport workers an: 
covered if toxic substances or harmful 
physical agents are present in their 
workplaces, with no further inquiry 
necessary on whether each individual is 
working directly with a toxic substance 
ni' harmful physic/d agent. For instance, 
an electrician working near a welding 
operation on a construction site would 
be covered. Al tho suggestion of the 
Advisory Committee for Construction 
Safety and Health, "installation" was 
added to clarify the broad coverage of 
construction workers.

Coverage means that they have a right 
of access to their medical records and to 
relevant exposure records, and that 
these records must he retained in 
accordance with the rule, "White collar" 
employee'' and employees in other 
industries (e.g., service industries) 
where exposures to toxic substances or 
harmful physical agents do not typically 
occur would not In most cases be 
covered by the regulation.

I iowovor, the regulation would 
continue to provide for access to 
exposure nnd medical records of any 
general industry, construction or 
maritime employee not otherwise 
covered by the standard who is 
accidentally exposed to u toxic
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substance or harmful physical agent to o 
degree sufficient to require medical 
treatment. Records documenting the 
extent and treatment of injuries due to 
accidental exposures have clear 
occupational health importance and 
therefore should be subject to the access 
provisions of this regulation, i lowever, 
since medicid records of accidentally 
exposed employees would not normally 
be segregated from medical records of 
non-cxposed employees, medical 
records related to accidental exposures 
would not be subject to the retention 
requirements of the regulation.
Othr wise, when an employer of 
cmp. yees not normally covered by the 
standard disposes of medical records, he 
would have to make a determination of 
whether or not each record to be 
disposed of was related to an accidental 
exposure, and therefore subject lo 
mandatory retention.

Access to medical records concerning 
accidental exposures must be provided 
for us long as the employer does retnin 
Ihe record.

Exposure records relating lo 
accidental exposures would, cn the 
other hand, he subject lo thirty year 
retention. Since exposure records would 
not normally be kept for employees in 
that work location, the determination of 
specific records subject to ••tentiim 
would not be difficult.

This proposed modification is 
consistent with the original intent of the 
slumlord, which was nol generally 
meant to apply to office workers or 
workers exposed only to safety hazards 
causing cuts, falls, and traumatic 
injuries (45 FR 352511 and 35205).

3. Records created under contract,
The Blatiis under tho standard of records 
created under contract was a source of 
confu ‘on to many affected parties (Ex. 
02, pp, 37-40; Ex. CO, p. 3). Therefore, 
paragraph (b)(3) is being modified lo 
clarify the obligations of employers who 
contract for exposure or medical 
services. The proposed modification 
requires that "each employer shall 
ensure that the requirements of this 
section lire made known lo physicians 
and others providing incdu.nl or 
industrial hygiene services under 
contract to the employer nnd shall make 
a good faith effort to ensure, by 
modification of the conduct if 
necessary, that such persons comply 
with the preservation and access 
requirements of tho section." Thin 
modification should alleviate employer 
concerns that they will lie hold strictly 
liable for noncompliance of contract 
physicians not fully under their control 
even when they Imve done everything 
reasonably possible to assure 
compliance.

Records of emergency medical 
treatments for traumatic injuries or 
illnesses would nol be covered if no 
written contract for medical services 
was in effect ot the time of the accident.

4. Industries covered. Several trade 
groups have argued that certain 
industries ought to be exempted from 
coverage. In particular, employer groups 
in the flavor and fragrance industries 
(F.xs, 44, 45, 47, 48, 50, 52), the grocery 
manufacturing industry (Exs. 40, 49, 51, 
53-50), the feed manufacturing industry 
(Ex. 26), the construction industry (Exs. 
40-43), and the commercial diving 
industry (E x .). have argued for limited 
or full exemption from the provisions of 
the standard. The flavor and fragrance 
industries are currently the subject of u 
partial administrative stay designed to 
protect its trade secrets (48 FR 40490- 
91). This stay has been extended lo 
February 15,1983.

The flavor, fragrance and gr. eery 
industries base their justifications for 
exemption primarily on the following 
nsserlions: (1) The broad definition of 
"toxic substance" includes many food 
niiil irngrance substances which, on die 
basis of objective data, arc 
demonstrated to he safe; (2) the 
possibility for disclosure under the 
regulation of valuable trade secret 
formulas greatly outweighs Ihe benefits 
of di iclosure: and (3) the records access 
regulation overlaps regulation of these 
industries by the Food and Drug 
Administration (FDA) and the 
Department of Agriculture (1JSDA).

For example, the Flavor and Extract 
Manufacturers Association (I EMA) 
slates that "(T)he standard's definition 
of toxic substances is so broad tii.it 
many traditional innocuous food 
ingredients (i.e. sugar, vanilla, and 
lemon oil) would be considered 'toxic' 
within the meaning of the standard. The 
sheer number of miluilaiiees considered 
‘toxic1 under the standard will make 
c.onijiliance with inquests for disclosure 
both extremely cosily and very difficult" 
|Ex. 44, p. 1). IT'.MA also noles t ..,t 
"(T)rade secrets are the lifehl'.c I ot i), < 
flavor industry and are most. ,ae . 
guarded by Davor inamifacioi. ,i *
I lie disclosure required by the standard 
would threaten the very existence of the 
flavor industry without any showing 
Dial flavors and flavor miiierialii present 
significant risks to any wotker or that 
those risks would he lessoned nr 
eliminated because of the standard" (Ex. 
44, p. 2).

IVilh regard lo agency overlap, a 
staleiueul suhmillcd by the Grocery 
Manufacturers Association asserts tl. it 
"(T)lu: primary intent of the FPA and 
USDA regulations k, to reduce the 
possibility of microorganisms,

chemicals, filth or other contaminants in 
food. I lowever, one of the obvious 
effects of these regulations is the 
reduction o f employee exposure to 
harmful food substances by regulating 
the proper use. r.torage. and handling of 
materials Dial may be ‘ oxic" (F.x. 40, p. 
2).

OSHA review of the scientific 
evidence, however, indicates that many 
of the materials used in Davor, fragrance 
and grocery manufacturing could be 
toxic under workplace conditions. 
Although FDA regulations ensure that 
the concentrations of these toxic 
substances are too low in finished 
consumer goods lo be of health 
significance, workplace exposures to 
bulk quantities may nonetheless be 
toxic to workers unless necessary 
precautions nic taken. Furthermore. Die 
jurisdictions of FDA and USDA do nol 
extend lo the protection of workers from 
exposures to harmful materials during 
manufacturing processes (Exs. 50. 51).

Therefore, rather than exempt these 
industries entirely, we have responded 
to their legitimate concerns through 
proposed modification of specific 
provisions of the regulation. In 
particular, we propone both narrowing 
the definition of "toxic substance" and 
modifying the trade secret provisions to 
substantially reduce tie* likelihood that 
Ihe release .if trade secrets will be 
required. In fact, the trade secret 
modifications bnsicnlly parallel the 
current stay for Ihe flavor and fragrance 
industries, which has evidenlly satisfied 
those industries' concerns in Ibis interim 
period,

The feed manufacturing industry 
petlt'an seeks a stay of the standard as 
it applies lo employee exposure records 
(Ex. 20). The industry maintains Unit 
" 'Exposure records' have been so 
brn.idly defined so as to include nearly 
every piece of paper generated in many 
workplaces' * * (we) did not fully 
reidi/e licit the regulation likewise 
•quires retention of literally thousands 
f routine documents." (Ex. P.O. p.
OSHA Is responding to these bona 

fide concerns by narrowing the 
definition of "employee exposure 
record" to include only those records 
traditionally regarded as occupational 
exposure records.

The diving Industry sought a stay of 
the records access standard as it 
applied In employees engaged in 
commercial diving on Ihe grounds Dial;
(1) The standard was improperly 
promulgated nn il applied lo Diem; (2) 
divers are nol exposed lo "toxic 
substances or harmful physical agents"; 
and (3) the standard jeopardized 
valuable trade secrets such as
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proprietary decompression tables (Ex. 
86). The Agency, while denying this slay 
request as lacking merit, 'ssund an 
official interpretation of recordkeeping 
obligations in the diving industry which 
explained the interaction between the 
records access standard, 29 CFR 1910.20, 
and Ihe commercial dwing standard. 29 
CER 1910.401—1 11 (Ex. 87). Since 
employees in the commercial diving 
industry are subject to occupational 
illness associated with their workplace 
exposure (e.g. mixed gases, hyperbaric 
pressure), OSHA sees no basis for 
excluding the industry from the: 
proposed records access rule. Certain 
proposed modifications to the rule—for 
instance, the proposed limitation on 
access lo "similarly situated" exposure 
records which gave rise lo the industry’s 
concerns about access to nroprictarv 
decompression tables—should alleviate 
the industry's concerns about the rule’s 
inpael while assuring their empt-yecs 
llie benefits of the standard.

Employers in the construction 
industry argue that the records access 
standard poses certain practical 
compliance difficulties. The industry 
maintains that: (1) Construction 
employees are exposed lo toxic 
substances, if at all, for only brief 
periods since their work requires 
movement from place to place on die 
construction site; (2) dee to the large 
lumber of temporary employees (the 
typical construction employee annual 
turnover rale is between 300 and 000 
percent), the regulation would require 
long-term retention of huge numbers of 
indiv lual records having a negligible 
degree of occupational health 
significance: (3) tho principal types of 
employee records generated on a 
construction site are much different from 
those generated in general industry— 
most monitoring is done on an area 
basis, and records do not reveal the 
identities of employees who may have 
been working in those areas: nnd ( I) 
medic .1 records generated would lie 
primarily those concerned with first aid 
e.ul emergency treatment (Docket I I-  
1120; Ex. 2 42A. pp. 4-0), 

because of tho construction industry 
record- access Issues, OS! IA partially 
stayed the records access regulation 
with respect to the construction industry 
(4(1 I'd 23740; Aplll 2I>, 1980). In that 
notici, OSI IA solicited comments from 
interested parlies concerning the 
experience of the construction industry 
under llie regulation, and specifically 
whe aspects of the construction 
industry render the regulation 
Inappropriate. A total of 47 comments 
were received Also, the Advisory 
Committee for Construction Safety nnd

Health (CAC) met June 10-12,1901, in 
Washington, D.C. and considered the 
issue of records access (Exs. 02, 03). 
OSHA published a summa:y and 
analysis of the comments and the 
Advisory Committee recommendations 
in the Federal Register on September 15, 
1901 (40 FR 45758).

based on its an lysis of the comments 
and CAC reronu..enJalions. OSi IA 
lifted the so./. At the same time, the 
agency issued interpretations which 
incorporated most of the CAC 
recommendations and staled that the 
construction records access issues 
would continue to be reviewed as purl 
oi the general modification pro'- jss.

In developing this proposal, three 
basic alternatives were considered for 
dealing with construction industry 
concerns: ( l)  Exempt the construction 
industry from the regulation; (2) modify 
llie regulation in accordance with CAC 
recommendations and the concerns of 
other industries (recognizing that die 
records access concerns of construction 
employers and non-construction 
employers are often similar): or (3) 
specifically exempt the construction 
industry from certain provisions of the 
regulation.

The alternative of exempting die 
construction industry from the 
regulation was riot chosen by OSI IA 
since, as has been argued by 
construction labor unions, construction 
workers are often exposed to toxic 
substances n al generally are less 
protected than industrial workers 
(Docket II 112C; Exs. 21, 31, 33, 41, and 
dr.). We argue that their need for access 
to records that nr ' pt mi toxic 
exposures or hen’ i status is at least as 
great us mdustri.i workers. Most 
complaints from affected employers do 
net challenge, and in fact largely 
support, the hash; premises of die 
regulation, hut instuud target certain 
specific provisions, such as the luoud 
scope of the regulation, as being loo 
liurdeiisume.

OSIIA I a therefore decided In 
respond to lie construction industry's 
spur die. con erns through a nnsnliiti.ition 
ol hath tin: R< ennd (modification n| 
st mdanl) am. Iliir I (exemption from 
certain provisions of the slumlord) 
alternatives. Specifically, OSI IA lias 
decided to propose the following: (1) 
Exemption of construction industry from 
iiinlii ,d records n lentioe requirements 
beyond the duration of employment: (2) 
modification of the definition of "toxic 
substance;" (3) removal of records of 
most first-aid and emergency treatment 
from ilia definition of "emj loyoe 
medical record;" (4) elimination of 
purchase order typo records cf chemical

identity from the definition of "exposure 
record;" and (5) incorporation of various 
interpretations which were marie in 
response lo the June 11,1981, CAC 
recommendations.

A draft of this current proposal was 
submitted to the Advisory Committee 
which met on March 3-5.1902. for its 
further consideration. The CAC 
submitted seven additional 
recommendations, which were 
considered in developing this proposal 
(Ex. 77, 78. 82). These recommendations 
are discussed elsewhere in the preamble 
in conjunction with the issues lo which 
they pertain.

I i  Definitions.—1. Analysis using 
exposure o r medical records. The 
paragraph (c)(2) definition of "Analysis 
using exposure or medical records" is 
be;ng modified to exclude "research" 
and "other" studies, thereby including 
only rialri compilations or statistical 
studies based o i l  information contained 
nt least in part in employee exposure or 
medical records. This modification is 
meant to conform the language of tho 
regulation closer lo the original intent, 
which was to cover such records as 
"charts, graphs, tables, industrial 
hygiene surveys, evaluation of disease 
experience, and other summaries and 
eviilua'ions" of exposure and/or 
nwd: al data (45 FK 35200). fo r  the most 
part, these records simply represen. 
conclusions dial could be drawn by any 
competent health professional with 
access to Ihe underlying exposure or 
medical ricords. Industrial hygiene 
surveys re included within the 
definition because limy ran provide an 
o\ ci view of where the toxic exposure 
problems in a plant are, as well as a 
critical understanding of die 
inelluMiologies and sampling techniques 
being used.

( )n llie other hand, the definition is 
nol meant to cover such records us 
engineering reports or the records of 
i xJii'iiIni■ i i t;i 1 toxicologic,d research, 
which typically bear only a tenuous 
relationship lo the actual workplace 
exposures or health of employees, la 
making this distinction. OSIIA is 
pai ticiilnry concerned that the standard 
not act as a disincentive to employers 
who are Inclined to conduct research in 
llie occupational health area beyond 
routine measuring or monitoring of toxic 
exposures.

2. Employee. Modification of llie 
definition of "employee” (paragraph
(c)(4)) is being proposed lo be consistent 
witli changes made in the "scope mid 
application" section. "Employee" is imW 
defined as any employee "whose work 
directly involves the nianufnelnring, 
processing, handling, installation,
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packaging, transport, disposal, or use of 
toxic substances, or who is subject to 
harmful physical agents in any manner 
different from typical non-occupational 
situations, and includes, but is not 
limited to, coverage of production, 
maintenance, construction and transport 
workers."

"Employee" also includes any 
employee exposed lo a toxic substance 
oi harmful physical agent to a degree 
sufficient to require medical attention.

3. Employee exposure record. In the 
absence of more formal exposure 
records (air contaminant measurement, 
biological monitoring data, material 
safety data sheets), paragraph [c)(5) of 
the current regulation treats any other 
record which reveals the identity of a 
toxic substance (e.g. purchase records) 
as an "exposure record." The 
requirement to keep and make available 
this information, when coupled with the 
current broad definitions for "toxic 
substance" und "exposure," is (lie 
source for much of the concern 
regarding trade secret disclosure nnd the 
practical burdens of complying with the 
regulation.

Mr, David Dossmim (American Feed 
Manufacturers Association) comments 
that "(T)he rale, as adopted . . .requires 
employ jcs lo retain for at least 30 years 
mass'.a quantities of routine 
documents, including production 
records, shipping records, invoices, etc,, 
which are not at all directly related to 
the purpose of the rule" (Ex. 2(1, p. 7).

OKI IA is proposing narrowing the 
definition of "exposure record" to 
conform closer lo the common meaning 
of that term. This modification will 
reduce both the possibility of trade 
secret disclosure and tiie mploycr 
burdens in complying with llie 
regulation.

The proposal requires retention and 
access for only the f< llowing types of 
exposure records: (1) Environmental 
(workplace) monitoring results: (?.) 
biological monitoring results defined as 
exposure records by OKlIA standards 
(other biological monitoring results 
would now be treated as medical 
records, which are entitled to greater 
confidentiality protection); and (31 
material safely data sheets. Other 
records which reveal the identity of a 
toxic substance or harmful physical 
agent are no longer treated as exposure 
records. I fowoVor. Ihe employer is still 
required to inform an employee upon 
request of Ihe identity of u toxic 
substance to which the employee is 
exposed (paragraph (o)(2)(il)). This 
requirement will ensure that workers 
will continue to he able lo find out what 
toxin substances they tire currently 
working with, while reducing the burden

on employers of maintaining n 
voluminous historical record which 
would provide little information of value 
concerning past toxic exposures.

This proposed modification responds 
favorably to Ihe major concerns of many 
employers, including the construction, 
flavor and fr agrance, food processing 
and feed manufacturing industries.
Those industries maintain that this 
requirement relating to general 
"exposure" records is especially 
burdensome, and that access to records 
such as purchase orders could 
jeopartiizc many valuable trade secrets 
(Ex. 44).

The current paragraph (c)(5) definition 
of "employee exposure record" includes 
all records of biological monitoring 
results that measure employee exposure. 
The proposed modification excludes 
records of biological monitoring results 
not (' dined as exposure records by 
specific occupational safety and health 
standards. This modification is proposed 
in response to comments that there are 
some privacy concerns connected with 
biological monitoring results, which are 
often kept in medical files. OSHA 
agrees, and in those instances where 
non mandatory biological monitoring is 
performed, these records should be 
considered medical records. In case., 
such as the lend standard, where OSI IA 
de< (tie. lo require biological monitoring 
of a tox u substance duo to significant 
health risks associated with exposure, 
the information does not signifir intly 
infringe upon personal priv.n y interests 
aiii’ is con adored of critical importance 
to similar^ or potentially exposed 
workers. Therefore, it should be readily 
nccossihh to those workers, their 
unions, nnrl OSI IA.

4, Employee medical record. The 
definition of "emplnvee medical record" 
(paragraph (c|(0)j is being narrowed.
The current definition includes all 
employer! X-rays, regardless of the 
purpose for winch they were taken, 
i lowever, X rays taken to detect and 
trim I broken bones due to falls or other 
traumatic occurrences do net serve to 
assist in Ihe detection of occupational 
ilisenr.es. Therefore, the proposal 
considers only those X rays taken for 
the purposes of establishing a baseline 
or determining specific occupational 
illness ns part ol the medical record. Thu 
storage of, and access to, X-rays of 
broken hones and other traumatic 
injuries would nol be regulated by 
OSi IA but rut her would bn subject to 
the policies of aach individual employer 
or physician.

The proposal Is adding paragraph 
(i-)(0)[ii)(ll) to clarify that OKI IA does 
not consider certain first-aid records to 
lie a purl of Ihe employee's medical

record. Like X-rays of traumatic injuries, 
first-aid records are nol typically used to 
detect occupational disease. However, if 
a first-aid record is made by a physician 
or becomes part of an individual 
worker's medical record, it is then 
considered part of the medical record 
und subject to the regulation’s retention 
and access provisions.

Paragraph (c)(0)(ii)(D) is being added 
lo exclude from the definition of 
"employee medical record." "records 
created solely in preparation for 
litigation which are privileged from 
discovery under the applicable rules of 
procedure or evidence." This 
modification simply incorporates an 
interpretation that has already been 
made with respect to the existing 
standard. The purpose of this exclusion 
is to make clear that the rule is not 
meant lo provide a way around local 
rules of discovery or evidence when the 
claim to whir:!. Ihe record in question 
relates is being litigated nnd the record 
itself is a product of the litigation. As we 
explained when Ihe interpretation was 
first published:

T lie q'li-Uitm Inis been raised whether an 
employer must provide nneess to records 
which are created solely In unlictpnlfon of 
litigation and which are otherwise privileged 
from di icovery under Ihe prevailing rules of 
procedure or evidence. An example could la: 
a medical opinion prepared for llie employer 
ft ; purposes of aiding the employer's case by 
a company physician aSIt r a workmen's 
conij'eusntion claim has I een filed. Il has 
been OSI tA's interpreted in lhal Ihe standard 
dm ■ mil cnnlcieplate i-ov 'rage of such a 
record it the record woulc mil otherwise lot 
.nullable to Ihe employee nr his attorney in 
Ihe litigation. On the otliei hand, Ihe mere 
fact lhal a medical record (see definition al 
:::i lll'il l!iiu.:g||c)|u)) not originally dented in 
■mill ipntnm of specific hiig.iiion will 
ultimately lie used as evidence 111 a pin ate 
l> proceeding does col pot it outside the 
scope of llie S.I.U' I,lid 140 I'll td t'MI)

5. Exposure Tin* paragraph |e|(.") 
definition of exposure is being to fie 
deleted doe in the changes in the scope 
of the regulation As discussed euriier in 
llils section, the c u im i i  regulation 
i nvo's oil " exposed"  employees. The 
proposed scope specifies more 
part icularly which cmpl inei  s are 
covered, thereby eliminating ilu 
necessi ty lo separately d"fine 
"exposed."

fl. Specific written consent. The 
definition of "specific written consent" 
(proposed paragraph fr)|9)(ii|; (c)(|i))(ii) 
in the current regulation) would lemain 
unchanged except for n clarifying 
modification of the language indicating 
find "specific written consent" does not 
authorize the release of medical 
information not t existence on the date
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of the written authorization u.a!es3 Ihe 
release of particular future information 
is expressly authorized,

7. Toxic substance. The definition of 
"toxic substance" (proposed paragraph
(c)(10); (c)(Tl) in the current regulation) 
is being narrowed to include only those 
chemicals on the National Institute for 
Occupational Safety and Health 
(NIOSH) Registry of Toxic Effects of 
Chemical Substances [RTECS] list 
which meet certain toxicological 
criteria. The regulation currently 
requires the retention and disclosure of 
exposure information regarding any 
"toxic substance or harmful physical 
agent.” "Toxic substance" was defined 
broadly, most notably by including any 
substance listed in the NIOSH RTECS 
list—a compendium o f over 39,000 
chemicals including such common 
substances as sugar and salt. Many
ffected parties have criticized RTECS 

as overinclusivc.
The current regulation also defines as 

toxic any substance which "is regulated 
by any Federal law or rule due to hazard 
to health." This provision was broadly 
interpreted by some to mean that all 
food ingredients are "toxic” since they 
are substances regulated by the Food 
nnd Drug Administration. Mr. Sherwin 
Gardner (GMA) noted that "this 
regulation does nol discriminate 
1 ctwcen the few genuine hazards (e.g.: 
flour dust inhalation) nnd the vast 
majority of safe food substances to 
which workers are exposed" (Ex. 55, p.
1). This was not OSHA’s original intent, 
which was to cover such regulated 
substances as air and water pollutants 
and other serious health hazards. The 
deletion of thin provision should nol 
afford occupational health benefits since 
OSHA believes that the propi sed "toxic 
substance" definition adequately 
delineates the scope o f the regulation 
and includes the regulated substances 
vvlili !l pose a toxic risk In woikers.

For instance, many food ingredient!! 
will continue to lie covered by the 
regulation ranee they meet the proposed 
criteria for "toxic substance." The 
handling of bulk quantities of d.v *«. 
additives, and other food t:: yedienb. 
coosideied toxic under the proposed 
definition can represent a potential 
hazard in food procev mg operations. 
FDA regulation* do not extend to 
occupational exposures, but instead 
require that the coneeulrnlions of 
hazardous ingredients in consumer 
goods be kept al safe level;..

The "toxic substance" definition also 
Included any substance which "bus 
yielded positive evidence of an acute or 
clirouic health hazard in human, animal, 
or other biological testing ronduch y, 
or known lo, the employer," ( (c ) ( l ln i“ j)

and nny substance which "has a 
material safety data sheet available to 
the employer indicating that the material 
may pose a hazard lo human health" 
((c)(U)(iv)).

Therefore OSHA is proposing to 
modify current paragraph (c)(1l)(ii) 
pertaining to the use of RTECS, and to 
delete the requirements of (c)(l1)(i) with 
regard to substances regulated by other 
Federal agencies. The aspect of the 
definition pertaining to positive studies 
known lo the employer is proposed to be 
modified to incorporate the same 
toxicity criteria which would now limit 
the use of RTECS. In other respects, that 
provision, as well os the one pertaining 
to material safety data sheets, remains 
unchanged.

The modification of (c ](ll)(ii) 
(renumbered as (c)(10)(iii)) retains the 
use of RTECS os u basic sourer of 
information, but grently limits its 
application by adding specific toxicity 
criteria which would indictc whether or 
not a substance is likely to pose an 
occupational health risk. To come under 
the definition of "toxic substance" a 
substance would not only have lo bn 
listed in RTECS but would have lo fulfill 
one o( the following conditions: ( l) Ue 
reported lo cause human toxicity at any 
dose level; (2) be reported to cause 
cancer or reproductive effects in 
animals at any dose level; (3) have a 
reported oral rat LD50 (that does 
required to kill 50% of the treated 
animals) of less than 500 milligrams per 
kilogram of body weight; (-1) have a 
reported mbit skin contact 1.1)50 of less 
than looo milligrams pur kilogram of 
body weight; or (5) have a reported rat 
inhalation I.C50 (that atmospheric 
concentration required lo kill 50" ol the 
exposed animals) of less than 2000 parts 
per million of gas or vapor, or less than 
70 milligrams pt lib r of mist, fame or dust. Condition! (3 ), (4) and (5) are 
adopted from the "toxic chemical" 
delmition in the American Nation d 
.Standards Institute's document, 
"American National Standard for the 
Precautionary Labeling or I Ijzai'dous 
Industrial Chemicals ' (ANSI X,t::;i , 
ltrii). These loxh ologicul me.'c armuents 
a fa commonly performed for chemicals used in Industrial processes.

NTOSII has generated from MTFC.S a 
list containing 3/,02 substances u Inch 
nmol these criteria (Ex. (lit). This le I 
represents a greater than 90 peri cut 
decrease m the number of chemicals 
specified under (hr "toxic substance" 
definition. OSHA intends to me! e such 
n list available to nlfcclcd parties, and 
lo periodically issue an updated list.

In considering tho proposed definition 
of "toxic substance," it should be 
remembered that, while the definition

does in some sense determine the scope 
of the rule, the rule docs not directly 
regulate any of the substances which 
falls within the definition. Rather, what 
is being regulated is access to which 
records reialing to those substances or 
to employees exposed lo those 
sub3tanc.es and which the employer has 
chosen to creete. Thus, while Ihe 
definition of “ toxic substance" may 
encompass several thousand chemicals, 
only a fraction of them is likely to be 
present in any one workplace.
Moreover, while some medical records 
are likely to be kept on employees who 
work directly with the covered 
substances in the workplace, it is less 
likely that there will be exposure 
records on all o f them. Rather, nn 
employer is likely to have exposure 
records only for those workplace 
chemicals which are most common or 
most hazardous. The scope cf the 
employer’s obligation wiii therefore, in 
most cases, be considerably narrower 
than the scope of Ihe "toxic substance" 
definition would initially suggest.

Alternatives to this proposed 
modification will also be considered. An 
option lo the proposed "toxic 
substance" dcfinilioYi is limiting the 
definition k. only those substances 
which ate regulated by OSHA, or In 
other lists of substances having 
recognized occupational health 
significance, such us llie ACGIH TLV 
list (American Conference of 
Governmental Industrial Hygienists.
" Threshold Limit Vulues for Chemical 
Substances and Physical Agents in the 
Workroom Environment"). The 
regulation could bo further limited to 
records of employees actually ouhjeel to 
exposures gn aler than the levels 
pi escribed by OSHA or the ACGIH. For 
instant; •, Mr. John Webster fOhio Gas 
Association) writes l!;.il " [W |r would 
recommend that OSHA rcquii records 
to be kept t.uly when there has been 
exposure to identified harmful physical 
agents" (Ex. 3d, p. <t).

These hitter options were not chosen 
for proposal since Ihe I. debts of the 
regulation largely reside in its role in the 
detection of occupational diseases, 
especi illy those diseases associated 
with the currently unrecognized hazards 
ol many noii-regultiied or under- 
logul.ited Hiiiitnnc.es. Limiting the 
i egulultof! only In Ihe recognized 
liic/.arils contained in these lists would 
therefore eliminate the regulation's role 
in delecting unknown hazards. Also 
eliiiiinu'd would be natch of the other 
public health benefits associated with 
providing workers access lo critical 
information about unregulated toxic 
exposures and effects.
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C. Retention periods. The regulation 
currently requires exposure and analysis 
records to be kept for thirty years and 
medical records to be kept for ihe 
duration of employment plus thirty 
years. These periods reflect the latency 
periods associated with some 
occupational diseases, most notably 
cancer.

Affected parties, construction industry 
employers in particular, have expressed 
concern over the need and expense of 
retaining records of short-term 
employees for the full thirty year periods 
(See Ex. 30 (American Gas Association); 
Docket H-112C. Ex. 2-42A (NCA)). They 
argue that exposure nnd medical records 
of short-term employees would likely 
not be of occupational health benefit, 
since in twenty or thirty years it would 
be nearly impossible for a researcher to 
trace the cause of an occupational 
disease to short-term employment al a 
particular job-site when the employee 
had worked at dozens of essentially 
similar job sites. It would also be nearly 
impossible to locate the former 
employees should follow-up be 
necessary.

OSI IA is therefore proposing 
exempting from the retention 
requirements any individually identified 
medical records of short-term (i.e., less 
tb .n one year) employees. Although 
.ecords of short-term employees may 
often be of future occupational health 
significance, the total burdens of 
maintaining these records do not appear 
to be justified. These employees would 
instead be given a copy of their records 
upon termination of employment.
Having tho record truvel with the 
employee rather than being kept by each 
of several employers should be of 
greater overall health benefit to Ihe 
employee.

Also, based on comments from 
construction industry employers that 
due to the nutu e of construction 
employment ext msive recordkeeping 
would unduly bi rden employers (Docket 
II-112C; Exs. 2 - 1. 2-tlA, 2-14), OSHA is 
proposing to m xlify the current 
standard's ret mtion requirements for 
medical records generated and 
maintained by construction industry 
employers to the duration of an 
employee's employment provided that 
the record is turned over to the 
employee upon termination of 
employment. This modification would 
not apply, however, to any medical 
records retention requirements 
contain J in substance-specific 031 IA 
standards.

In addition, OSHA is proposing 
chunging the retention period for 
medical records to length of employment 
plus 5 years, but in no event less than

thirty years after the beginning of 
employment. At the expiration of the 
retention period the medical record may 
be discarded. This modification will 
considerably reduce the burden of the 
current rule by shortenting the outer 
limit of how long medical records of 
permanent employees will have to be 
kept. Al tho same time, the proposed 
retention period i3 still sufficiently 
lengthly to achieve the purposes of the 
rule, e.g.. the preservation of worklife 
health records for research purposes. At 
the end of this period, an employee can 
in any event request a copy of the entire 
record to keep as part of his or her 
personal medical files. Thus, there 
should be no diminution of health 
benefits to the individual employee as a 
result of this proposed modification.

OSI IA is also at this time soliciting 
information concerning the research 
benefit of retaining employee medical 
records beyond the duration of 
employment. OSHA is specifically 
interested in whether researchers 
engaged in current or completed 
research have made significant use of 
company-maintained medical records of 
former or deceased employees. OSIIA is 
nlso interested in information 
concerning tho number of occupational 
health investigations currently planned 
or forsecnble which intend to make use 
of those records. OSHA hopes to 
determine whether the forseeable 
research needs for the medical records 
of former employees justify the expense 
to employers of maintaining these 
records.

In addition, OSHA solicits 
information and suggestions to make the 
retention requirement cost-effective. For 
example, epidemiological studies are 
generally pel formed in larger 
workplaces where a sufficient number of 
workers make up a study population. 
Therefore, it may be cost effective to 
require only these larger workplaces lo 
preserve records beyond the duration of 
employment and lo require Ihe smaller 
firms to preserve records for tho 
duration of employment.

U. Access to Records. The current 
regulation requires that requested 
records be made available widen 15 
days of the request. However, several 
cominenlcrs argue that situations may 
arise where it is nol possible to comply 
with Ihe fifteen day limit (Exs. 27, 2(1). 
Records may be stored al locations 
remote from where the request is made, 
or extraordinarily large numbers of 
records may be requested.

The proposed modification of 
paragraph (e)(1)(i) clarifies OSI lA'n 
intent in requiring records to be made 
available within fifteen working days. 
The modification allows employers lu

exceed the 15 day limit providing that:
(1) It is not reasonably possible to fulfill 
the request within 15 days: nnd (2) 
within the 15 day period the employer 
apprises the requesting party of tho 
reasons for the delay and an 
approximation of when the requested 
records will be available. The CAC 
recommenced that OSHA explicitly 
require the 15 day limit with regard to 
the employer's obligation lo notify the 
requesting parly of any reasons for 
delay.

Paragraph (e l(l)(ii) is being added lo 
indicate that an employer may require of 
the requesting party reasonable 
information to assist the employer in the 
location or identification of requested 
records. Typically, such information 
should be limited to onl> the dates and 
locutions an employee worked during 
the time period in question, This 
information will assist employers in 
locating requested records and w ill 
preclude extensive searches of records 
by employers to determine which 
specific records ure covered by a 
request. OSHA has also adopted u CAC 
recommendation that, in this case, only 
information related to locating the 
record may be requested by tiie 
employer.

The proposal would also add 
paragraph (c)(l)(iv) to indicate that "in 
the case of an original X-ray. thu 
employer may restrict access lo on-site 
examination or make other suitable 
arrangements for the temporary loan of 
the X-ray." This modification is 
Intended to clarify an employer's 
responsibility in providing access to X- 
rayn. Under paragraph (c)(l)(iii) of thu 
proposed standard, the employer in 
required to provide an employee n copy 
of the record, or make copying facilities 
mailable to the requestor. However, in 
Ihe case of X-rays u copy is not 
interchangeable with the original. Also, 
specialized equipment is required for 
copying X-rays, and ibis equipment is 
nol normally available to employers.
The proposed modification indicates 
that Ihe copying provisions of the 
standard ure intended to apply lo the 
parts of Ihe employee medical record 
which can he easily photocopied or 
reproduced, and nol to X-rays.

A clarifying modification is proposed 
for paragraph (e)(2) concerning 
employee and designated representative 
access to records. The current regulation 
requires t mployers to provide an 
employee or designated representative 
access lo exposure records of nM 
employees huving exposures similar to 
those of the subject employee. This 
provision is capable of overly broad 
interpretation, suggesting employee and


