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Gremlins Department

Our s incerest  apologies lbr  the late del ivery of '

tsul let in 10.  We had i t  ready to go wel l  befbre the

Clhicago nat ional  meet ing,  bul  could not  mai l  i t

ou l  hee  r t t r e  r t l  mon t tmen l t t l  sn r l l t s  conce t  n i ng

the  ma i l i ng  l abe l s .  Th i s  was  ou t  o f  ou r  hands '

and caused a great  deal  o l 've.xat ion.  
' Ihe prob-

l e m  w l r s  w i t h  t h e  A C S  c o m p r r t e l  . p e w i n g  , t t t l

labels that  conlained numerot ls  errot  s.  l tnd at ier

l ong  de lays ,  Ma rsha l l  Mead ,  o l 'ACS  s ta f l ' '

p ron r i ses  be t t e t  se r v i ce  i n  t he  l i l t t l r e ;  i f  i t  doesn ' t

inrprove,  you may be assuled that  the ol ' l lce ls o l '

t h i s  d i v i s i on  w i l l  r nake  p l en t y  o l  waves .

Wh i l e  l 'm  on  t h i s  sub jec t ,  I  wou ld  l i k c  t o

sugges t  t ha t  any  DPR membe l s  wh t l  have  no t

ye  t  r ece i ved  B r r l l e t i ns  9  o r  l 0  w r i t e  t o  ou r  manag -

ing edi tor ,  Fred Owens, at  the above address,

arrd ask tbr  yotrr  copy.  ln addi t ion to any prob-

l ems  we  may  have  w i t h  i nco r rec t  ma i l i ng  l abe l s ,

t he re  i s  a lways  t he  add i t i ona l  poss ib i l i t y  o f  l o s t

ma i l .

Report f rom Chicago

The  ma jo r  d i l i s i ona l  p fesen ta t i on  was  a  f u l l

t lay symposium, 
"Occupat ional  Sal 'ety l tnd

Hea l t h :  I ) r o l t s s i ona l  Respons ib i l i t y .  
"  ' t h i s  

i s  an

ert lemely important  subject  fbr  a l l  who cal l

t hemse l ves  p ro f ' ess i ona l  chem is t s .  I  am  p leased

to reDort  that  we had on hand several  excel lent

speakers,  and for  the benet l t  of those who could

n o t i r l l e n d  l h e  m e e t i n g .  u e a t e  r e p l  i n t t n g  \ o m e  o l '

t he  pape rs .

I  am  a l so  p l eased  t o  r epo r t  t ha t  we  go t  t he

DPR Commit tee on Occupat ional  Saf-ety and

Heu l t h  o l ' f  l o  i r  good  : t r r r t .  The  cha i rman  i .

S tephen  S i chak  (Scho l l '  I n c . ,  I  l 3  Wes t  Sch i l l e r

S t ree t ,  Ch i cago ,  l l l .  60610 ) ,  who  has  been  ex -

t r eme l y  ac t i ve  i n  t h i s  a rea .  We  hope  t ha t  t h i s

commit tee can provide a focal  point  wi th in the

ACS lbr  a l l  act iv i t ies re lated to th is subject .  Any

of  you who would l ike to work wi th the commit-

t ee  a re  i nv i t ed  t o  con tac t  S te \e .

You r  d i v i s i on  was  rep resen ted  a t  t he  Counc i l

meet ing by l )ennis Chamot and Norman Pink-

owrk i .  The  \ e \ \ i ( ) n  had  m l rny  i n t e res l i ng  mo-

men ts .  R igh t  o l ' l ' l he  ba t ,  we  t r i ed  t o  change  t he

agenda.

Schedu led  t o  t ake  up  t he  en t i r e  mo rn ing  o l '

what promised to be a marathon session wus

whal  cun only be descr ibed as a plopagandu

b l rage  by  t he  C l ' �C  Task  I . o r ce  s tudy ing  t he  A .

I ) .  L i t t l e  Repo r t  on  ACS s t r uc tL r re .  Seve ra l

Counci lo ls t 'e l t  that  i t  was impropef to Dlacc

s r r ch  an  i t em  so  ea r l y  i n  t he  agenda ,  espec ia l l y  as

the re  was  much  regu la r  bus iness  t ha t  had  t o  be

ac t cd  on  a t  t h i s  mee t i ng .  A l so .  t he re  r vas  a  we l l

a t t ended  d i scuss ion  w i t h  Counc i l o r s  on  t he

same  sub jec t  ea r l i e l  i n  t he  week ,  and  so  t he t ;

seemed l i t t le  reason to devote so much prtnrc

t ime  t o  an  i t em  tha l  was  no l  up  f b r  ac t i on  (an i l

won ' t  be  l b r  qu i t e  some  t ime ) .  F i na l l y '  seve ra l

Counc i l o r s ,  myse l l '  i n c l uded ,  we re  p repa red  t o

stay far  longer than was customary lbr  a Counci l

mee t i ng ,  and  ye t  cou ld  no t  s t ay  a l l  day .  (A  l a rge

number,  as i t  turned out .  lef i  ear ly,  beginning at

abou t  3 : (X )  P .  M . ) .

A t  t he  ve ry  s t a r t  o l  t he  mee t i ng ,  Chamo t

moved  t ha t  t he  agenda  be  changed ,  t o  p l ace  t he

A .  D .  l - i t t l ed i scuss iona t l e r t he  regu la l bus iness

o l  t he  Counc i l  was  conc luded .  The  mo t i on ,  on

recommendat ion of  CPC, was def 'ealed,  and we

had to wasle mosl  of  the morning watching the

show .  No te  t ha t  I  use  t he  wo rd  "was te "  by

choice.  Al l  of the reports that  were presented by

the task fbrce had al ready been sent  to every

Counci lor  before the meet ing.  And a great  deal

of  comment had al ready been directed toward

the task tbrce ear l ier  in the week.  Final ly ,  so
much  t ime  was  t aken  up  by  t he  s l i c k  s l i de  shows

tha t  ve r y  l i t t l e  r ea l  d i scuss ion  was  poss ib l e .  Be -

ware the steamrol ler  |  !

Dur ing the regular  meet ing in the af lernoon,

the Nominat ions and Elect ions Commit tee pre-

sented a set  of  proposed guidel ines fbr  ACS
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e lec t i ons  a t  a l l  l e ve l s .  Con t ra r y  t o  expec ta t i on .

t hey  moved  f b r  adop t i on  a t  t h i s  t ime .  Many  o f  us

have  s t r ong  rese rva t i ons  abou t  t he  l im i t a t i ons

spe l l ed  ou t  i n  t he  gu ide l i nes ,  so  a l l e r  some  d i s -

cuss ion ,  Chamo t  moved  t ha t  t hey  be  r ccommi t -

t ed .  Th i s  ca r r i ed .  (Chamo t ,  [ ' i n kowsk i  vo ted  t o

l ecommi t ) .

An  impo r - t an t  pe t i t i on  dea l t  w i t h  t he  manne r  o l '

e l ec t i on  o l  D i r ec to l s -a t - [ . a rge  and  Co r rnc i l o r s .
' l ' he  

pa r t  dea l i ng  w i t h  d i r ec t  e l ec t i on  o l '

[ ) i rectors-at-L l r rge by the membership was rc

commi t t ed .  beca t t sc  t h i s  sL rb j ec t  i s  t t nde t  r ev i ew

l r s  u  r es r r l t  o l ' t he  A .  D .  L i t t l e  Rcpo r t .  A  weak

i l r gumen t ,  o l ' co t t t se ,  b t t t  one  t ha t .  t l n l b l t t l -

n r r t e l l  .  h i r s  heen  t t se t l  l i ) t  q l t i l e  \ omc  l imc  n ( r \ ^ .

S r r r  p r i s i ng l y ,  t he  pa f l  ( hu t  r  equ i r ed  d i r ec t  e l ec -

t r on  o f  a l l  Counc i l o r s  by  r r a i l  ba l l o t s  sen t  t o  a l l

members  o l ' t he  scc l i on  o r  d i v i s i on  d i d  pass .  
' l ' h i s

shoL r l d  have  some  e l l ec t  i n  t hose  l r r e l r s  whe le

Counc i l o l s ,  some  o l 'whom l i se  t o  pos i t i ons  o l '

i n l l uence  w i t h i n  t he  Soc ie t y ,  have  been  ap -

po in ted  by  execL r t i ve  commi t t ees  o l  have  been
p i cked  a t  sec t i on  mee l i ngs  whe re  u  t i ny  l ' r ac t i on

o t  t he  membersh ip  we re  i n  a t t endance .  Hope -

t i r l l y ,  i t  w i l l  make  t he  CoL rnc i l  mo re  rep resen ta -

t i ve  o f  t he  membersh ip .  (P inkowsk i  vo ted  f i ) r .

Chamot had to leave befbre the vote) .

Another important  pet i t ion provided tb l  re-

l e renda  on  ac t i ons  o f t he  Counc i l .  Th i s  has  been

p resen ted  be l ' o re  and  has  a lways  been
scheduled to come up late in the meet ing,  at ier  a

substant ia l  number of  Counci lors had al ready

let l .  This happened again and,  as betbre,  was

def 'eated.  (Pinkowski  voted lbr  the pet i t ion) .  Fol

o the r  ac t i ons  by  t he  Counc i l ,  see  C&LN.  Sep t .

I  5 r h .

Commercial

1975  i s  nea r i ng  i t s  end ,  wh i ch  means  l ha t  you

wi l l  short ly  be receiv ing dues not ices for  nert
yea r .  When  you  ren3w  you r  membersh ip  i n  t h r s
D i v i s i on ,  why  no t  a t  t he  same  t ime  ge t  u  co l
l eague  t o  j o i n '  

-  Denn i s  chamo t



OSHA AND THE
LABORATORY CHEMIST*
N i c h o l a s  A  A s h f o r d ,  P h . D ,  J . D .
Center  fo r  Po l i cy  A l te rna t ives
Massachuset ts  Ins t i tu te  o f  Techno logy
Cambr idge,  Massachuset ts  021 39

' l -he 
srrb ject  ofoccupat ional  heal th and sat 'ety

has hecome increasingly important  lo the

labo ra to r y  chem is t ,  whe the r  i n  a  un i ve r s i t y ,  u

government laboralo ly or  in the indr-rst r i l r l  set-

t i ng .  Wh i l e  chem is t s  i n  i ndus t r y  may  be  s l i gh t l y

more  r rwa re  o l '  chem ica l  haza rds ,  chem is t s  i n

genen r l  have  becn  i n i t dequa te l y  t r u i ned  i n  t h i s

l ega rc l .  Mos t  c ( ) nce rn ,  when  exp ressed ,  has

heen  w i t h  t he  e rp l os i ve  na t r r r e  o f  chem ica l s  and
n t r t  w i t h  t he i r  t ox i c i t y .  I  i n t en t l  t o  concen t r i t t e  on

thc  poss i t r l e  hea l t h  conseq t rences  o l  c xposu t  e  t o

c h e m  r c a l  s .

' l ' he  
p roh len rs  o f  t he  hand l i ng  o l  chem ica l s  i n

l e s e i r l c h  i r n d  d e v e l o p r n c n I  o r  l t c a d c n t i c

l l r ho ta to r  i es  a respec i : r l  i n  a  sense .  I l oweve r ' .  i t  i s

no t  c l e l r r  t h : r t  t hc  spec i l r l  n i r t t l  e  o l  t he  l l r bo r  l r t o r ' _v -

. j L r : t i l ' i e r  u  " hun t l s  o t l "  po l i c y  w i t h  r eg i t l d  t o  t he

con t ro l  o l  c \ posu re  t o  po ten t i a l l y  t ox i c  nu r t e l i

a ls .  
' l  

he rc ar-e mirny morc com porr  nds w h ic  h l r re

\ \ ' n I hcs i r e ( l  o I  i nVes t i ga te t l  i n  l aho r i r t ( ) r ' i e s  t han

e re r  t c l r c l r  comn te l c i a l  o r  i n t l t r s t l i a l  uss .  I i ( ) r

e ran rp l e .  i t  has  heen  cs t ima ted  l hu t  t he re  u re

10.0(X) conrpount ls invest igated l i r r  e ver-1,  onc
co rnpound  l h i l l  f e l l chcs  t he  shc l l  as  l r  ph l r r

n l r ceL r t l cu l .  I ' h c re l i r r e .  t he  l l r ho l i r t o I y '  chen r i s t
ge t s  cxpose t l  t o  t n l t ny  n ro re  d i l ' l e l en t  l ox i c  n t i t l
e r r i r l s  t h t r n  t hc  cons r r r nc r  o r  pe lhaps  eve  n  l  p ro ,

t l t t c l i on  chen r i s t .

I  woL rk l  l i ke  t o  p l cse  n t  l r  t l i s c r r ss i on  o l  t i r r r r '

l : r c t o r s  wh i ch  n l us l  be  cons ide led  i n  o l t l e r  l o

l i r l l y  app rec ia l e  l he  occupu t i onu l  hea l t h  un t l
: r r l e l y  p l oh len t s  i n  t he  l abo l l r t o l y  l r s  wc l l  l r s  i n

t he  m lnu tuc tu r  i ng  se t t i ng .  
' l  

he  l l r s t  i :  a  r ccogn i -

t i on  o l  l h c  d i l l e l encc  be twce  n  t ox i c  n ta te  r  i i r l s  i n

g e  t t c t . r l  , r n t l  e  l r e t n i e  . r l  e  l r l c i n r r g c n r .

l  he  sccond  t op i c  has  t o  do  w i t h  t hc  na t r r l e  un t l

. l i n t c n r i r r n r  t r l  l : r h t r t : r t t r l  )  e \ | ( r \ u t  c  l ( )  l U \ l (  n t i l l .

e l  i l r l s  and  che rn i c i r l  c i r t  c i nogens .

' I hc  
t h i r d  l i t c t o r  i \  t he  p l r ssugc  o l  t l r e  occupu -

t i ona l  : : r f e t y  an t l  hea i t h  l c t  o f '  1970  u  h i ch  ob l i ges

2r i  r r r lc  emplover:  to pt  c l  v ide l r  saf 'e l r  nt l  l real th l i r l

wo rkp lace  l b r  t he i r  emp loyecs ,  whe t i r e r  i n  t he

indus t r i a l ,  t he  academ ic .  o r  o thc l  non - i n t l us t l  i a l

se t t i ngs .

' [  
he  f bL r r t h  l i r c t o I  r e l evan t  I o  L tnde rs tand ing

the  na tu r  e  o t  t he  occupa t i on i l l  hea l l h  and  sa t ' e t t

p rob lems  i n  t he  l abo ia to f y  i s  t he  app rop t  i a t e

ness  o l  cos t -bene f l t  un i t l y s i s  l b r  t he  des ign  o l

po l i c l '  and  t he  ass t tmp t i on  o t  l i s k  i n  t he  l abo ra t -

o r y : e t t i n g .

2

TOXICITY AND
CARCENOGENICITY

A l l ow  me  t o  r ev i ew  b r i e f l y  t he  na t t r r e  o f  chem-

i ca l  ca r c i nogenes i s .  The  ex ten t  t o  wh i ch  a  pa r -

t icular  heal th hazard should be contro l led is  said

to depend on both i ts  sever i ty  and the dose-

r  esponse  re l a t i onsh ip  be tween  exposu re  t o  t ha t

huzard ancl  i ts  et ' f  ect  on the biokrgical  system. In

s imp le  t e lms ,  l he  dose - response  re l a t i onsh ip  i n -

dicatcs th l r t  i rs  the erpost t re ot  t lose t t t  a t t tx ic

substunce increl rses,  i ts  ef fect  or  t  espt lnse t tn the

b io l og i ca l  o rgan i sn r  i nc reases .  O f i e r  t he  dose -

l e \ponse  re  l i r t i onsh ip  i t s s t lmes  t he  e r i s t encc  t t l  a

t h l esho l t i  c xposu re  he low  wh i ch  no  de le te r i o t t s

c l l ec t  occ r r r s .  Cons ide r ' : r h l e  do r rb t  has  been

r  l r i s cc l  t hu t  t hc  t h r  csho ld  concep t  app l i es  t b r  c r t r ' -

c i noge r res i s .  To  pu t  i t  i t no the r  way .  t he  i n i t i a t i on

o l  c l r nce r  n ray  exh ib i t  i l  
" z c r ( )  t h r  csh t t l d " .  wh i ch

means  t ha t  t he re  i s  no  dosage  wh i ch  c i t n  he  con -

s i de rcd  su f ' e .  l ndeed ,  t he  two -s tep  mech l t n i sn t

posi ted t i r I  culc inogenesis is  qui te d i f l 'erent  th i tn

t h l r t  l b l  o rd i na ry  t ox i c  e l l ' c c t s .

' I  
he  i l r evc l s rb l e  i n i t i t t t i o t t  p rocess  ma1 '  t c s t r l l

t l t lm  t hc  i nsL t l t  o t  l r  s rng l c  n to l ccL t l e  o l  l t

c : r r c i nogen  on  u  s i ng le  s t r scep t i b l e  ce l l .  Because

cx l l o \ u l e  o l  i r  c l t l c i n t l gen .  h t tweve t  s rn l t l l .  c l t t l

i n r t i i r t e  i r  c l r nce r  .  t he  t h l esho ld  bc l o r r  u  h t ch  n t r
' ' r l l n r : r ge . '  t l c c t t r s  i :  s l r i c l  t o  hc  ze lo .  F - r cn  i l '

i n i t i u t i on  wc t  e  t he  t : t t e -de te l  n l i n i ng  \ 1e  p  l l l  t h c

! l r i l \ c  ( r l  e : r n c e l .  r ' \ e l )  c \ n ( r \ t l l c  l 0 : t  u . t t r i n t l g c t t

woLr l t l  no t  l es r r l l  i n  cance r ' .  
' l - he  

c r r t c i n t r gcn -ce l l
I n l e r z t c t l on  wou ld  have  t o  occu r  . ' co r t ec t l v '

. j u s t  us  a  f i r l l  s co re  i n  a  bow l i ng  game  requ i r es  a
" co r rec t  h i t , "  Thus ,  as  you  know .  p robab i l i t y

cons ide ra t i ons  can  pa r t l y  exp la i n  wh i ,  a l l  peop le

exposed  t o  ca r c i nogens  do  no t  have  cance r .

I ' n t n to t i o t t  o l '  t he  c i r nce l  l o  t he  s l a t t l s  o t  i l

I u l no r  ( o r  de tec t i h l e  changc  i t t  t he  b l oo t l  o r  l y t t t -

pha t i c  sys tem)  rnay  l b l l ow  a t  d i l f t r en t  speeds  i n

t l i f l c r en t  spec ies .  l ' he  bod l  s  r r dap t i r e  o t  i n t

n rL rno log i c r l  mechan i :ms  may  de l l l ' o l  l t vo i t l  t he

n ran i l ' e s l a t i on  o f  t he  cance t  i n t o  I ecogn i zab le

lot  m, but  the potent ia l  l 'o t  ! ) r ( , t t ( ) t ion to occLl l  is

t he re  i l ' l n i l l r i t i on  has  occ t i t  t  ed .  The  obse rva t ron

tha t  sk i n  cance l  c i l n  be  speeded  up  by -  t he  l r dd i -

t i on  o1  a  p t  omo te r  ( e .g .  c ro ton  o i l )  a t i e r  expos -

L r re  l r nd  ren rovu l  o f ' t he  cance r  i n i t i a t o l  l nd i ca tes

tha t  u  non -1e lo  t h resho l c l  may  e r i s t  i b r  t he

l l r { r n r ( ) l i o n  \ t e n .  h U l  m l l c l l  c u n l l ( r \  e l \ \  c \ i \ l \  i l .

t o  t he  gene ra l  co r rec tness  o f  t h i s  s t a temen t  l o r

l r l l  cance rs .

Dec i s ron :  i r b r ) u l  $  h ; r l  s l . r nd l r r  J .  t 1 r  l r dop t  l b r

ca l c i nogens  ha re  t o  he  n r , r de  u r t h  t he  recogn i -

t i o n  o f ' t h e  g o c t d p r r r r r / r i l r t r  l h . r t . i  z e t t r  t h l e s h o l d

ex i s t s  f b r  t hese  su t - ' r l ange .  I  h  r .  m . ' r  ( ) r  m i t ! '  no t

r equ i r e  t he  adop t i on  o l  . r  . / e r  ( l  . l . r nJ r r  d  t i . e . .  ze ro

w i t h i n  t he  l im i t l r t i on '  o l  me . r \ L l r emen l  t .  l ' o r  ex -

amp le .  i t  t hc  s t i r nd i i t t i  l ( r  r . r d r . r l l ( ) n  r \  \ e l  a t  one -

hL rnd led th  o t  t he  l e \ c l  11 r  u  h r vh  hL rn r l n  be ings

a r e  e r p o s e d  l l o m  n l r l t r L r l l r  ( ) a ! r j !  r  r n s  u r r n r r r m  i n

the  gene f t r l  en \  i r onmcn t .  . r  n ( ) n -1c r ( r  i hu t  sma l l )

s l a n d a r d  m a y  h e j u s t i t i a h l c .  ( ) n  t h e  r r t h e r  h a n d .

s i nce  no  sa l ' e  l e i , e l  h l r r  hccn  dc te r  mrncd  i i ) r  t he

l i v c t  c a t c i n o g e n  V i n r I  c h l t r l r t l c . , r n J  n c r \ ( ) n \  i i | e

no t  c rposec l  t o  r  i n r  I  ch l o r  r t i c  t r t r n r  n . r l r r r  l r l

sou l ces .  t he  l econ tn ren t l l r l r r r n  l r r r  r cdue ing

wo Ikp l l r ce  expos r . r r e  "be l ( ) \ \  r ' n c . i r r i l . r h l c  i r n r r t s  
'

seen rs  sens ib l e .

I  o t  ch ron i c  c l l c c t s  t hc  e \ l r i r n ( ) i . r t l ( r n  l r ( ) n r

l un imu l s  t o  humans  i s  d i l t l cu l t .  p r r  t  l \  f , ce . r u ' c  I  h t

spec ie  s  r s  d i f i ' e ren t .  an t l  pa l  t l r  hc ! . r u \ c  l hc

l i t ' e t imes  o l '  d i l l ' e ren t  spec ies  u r c  n ( ) t  . l r  r ! l l \

compa rab le .  Wha teve l  p l ob len rs  e r i r t  l i r r  p rg

d i c t i ng  s l r l ' e  l eve l s  l i r t  o l t l i na r y '  l o r i c  n r l r t c r r : r l :

l l  on r  un ima l  s t L rd i es .  t he  p l ob lems  l r e  i l r r  l h c r

con rp l i ca te t l  i n  t he  c l r se  u t  c l r nce r .  M l rn r  e  i i r -

e  i t t o g c n i e  r n i r l c t i l r l s : r r  c  , r l . r i  l ( ) \ i c -  e . ! : . .  , l l  \ c n t (

i r n t i  r  i n , ' l  c l t l o r  i de  .  
' [ h c  

l uc t  l h i r t  l r  l ) u r l i c l r l l i r
c l r nce t  i s  e l r s i l l  p ro t l L r ce t l  hy  ce l t t r i n  i r gen l s  i n

t c s l  u n i n l l l \  i :  u s e l j r l  i n  i d e n t i f y i n g  p o t e n t r i l l l !

powc r f ' r r l  h r rm l rn  c t r r c i nogens .  I ' he  L r se l i r l nes :  o l '

l r n i r n l r l  da ta  l r s  i t  p l ed i c t o r  o l  h r rmun  cancc r  i s

d im in i shed  whe re  ( l . )  t l r e  c l r nce r  r s  l t  r a re  r ) c -

cu r rence .  ( t hL r s  | equ i r i ng  i r  p roh rb i t i ve l y  l u rge

r r t r n r h e r  ( t l ' l e \ l  l l n r m i t l \  l ! r  d e t n o n \ t t l t l c  : r  \ l i r l i \ l l

c r r l l y  s i gn i l i cun t  c f l ec t ) ,  ( l )  a  l ong  l i r t enc !
pe t i oc l  i s  r equ i r ed  (poss ib l v  l onge r  t hun  i hc

l r n i m u l  s  l i l e  s p a n ) ,  o r  ( . 1 )  i n  t h e  c a s e s  u h e r c

t l i l l 'erent  species t  eact  d i11'erent l i '  to vur iou:  c l r r '

c r nogens .  Fu r t hc rn ro l e .  l he  r e l u t i v t ' e l ' t ' e c t s  t r l  r r

chem ica l  s  ca l c i nogen i c  und  t o r i c  po ten t i u l  ( l i l -

I e r  an rong  spec ies .  An ima l  da ta  i nd i c r l e t i  t h l r t

v i ny l ch l o r i de  d i d  no t  caL rse  cance r  i n  t hc  n r i i . i ( ) r -

i t y  o f  spec ies  t es tec l .  Ye1  i t  has  t t r r ned  ( ) u t  t ( )  i i c  l r

power l t r l  h t tman  cu rc i nogen .  Whe re  i Ln rn l i l l  ! l i r l i r

l nd i c l r t es  cance r ' .  ma te r i u l :  : ho t r l d  hc  t  r c . r t cd  ; r :

\ [ i spec t .  Hower "e t .  whe le  no  i nd i ! . t t r on  o l '

c i t n c e r  r s  t b t t n d .  t h e  s U \ p e c i : t u e n l  ! i r n n ( ) l  b e

assumed  s l r f  e .

F o r t L r n a t e l ! .  w e  n l t t  h e  o n  l l t c  r e r g e  r ) t  i l  \ e r \

s i gn i l ' i cun t  b l e : r k t h ro t r gh  i n  t hc  q t r i c k  r nd  i ne r . -



pensive detect ion ofcarc inogens.  Based on the
work of  Dr.  Bruce Ames at  the Univers i ty  of
Cal i fbrnia at  Berkeley,  a test  fbr  carc inogenic i ty
has been developed using bacter ia l  s t ra ins which
mutate on exposure to carc inogens. l  The new
bacter ia l  techniques may el iminate the lengthy,
expensive,  and of ten unrel iable animal  test ing.
The new test  is  in i ts  infant  stage,  but  shows
much promise.

THE NATURE AND DIMENSIONS
OF LABORATORY EXPOSURE

l ' he re  a re  ove r  I J , 000  t ox i c  ma te r i a l s  i n  com-

merc i a l  use  t oday ,  on l y  abou t  500  o t 'wh i ch  have

been  e ram ined  l b r  t he  pu rposes  o l  se t t i ng

th resho ld  l im i t  va l ues  (T [ -V  s )  l b r  " s i r l e "

exposure.  l ' l  The number of  st i rndir rds lb l  re-

cognized chemical  carc inogens is  very much
smal ler .  The Occupat ional  Sal 'ety and Heal th
Admin i s t r a t i on  has  adop ted  app rox ima te l y  f  i t ' -
t een  i nc l L rd i ng  t he  recen l l y  d i scove red  ca r -
c i nogen  v i ny l  ch l o r i de .

The problem wi th est imat ing the extenl  or
nature ol '  laboratory exposure to both toxic

chem ica l s  and  ca rc i nogens  i s  comp l i ca tedby

the  con t i nued  syn thes i s  o f ' new  ma le r i a l s  and  as

yc t  und i scove red  e f l ' e c t s  o l ' bo th  o l d  and  new

chemic r r l s .  Howeve l  an  exam ina t i on  ( ) l ' t h c  p f c -

r l r l e r t e t '  l r n t l  r l i s l t i h t r t i t l n  o l ' e r r nec I  i n  r r t t r  s t r c i e l r

g i ves  son re  i nd i ca t i on  o l ' t he  p rob lem.

( ' u r t t  t r  i s  t he  second  l e i r t l i ng  caL rsc  o l  dea th  i n

t he  U .S .  t oda l ,  w i t h  an  unnu r l  t o l l  o t ' 100 .00 ( ) .
' I  

hc  i nc i dence  ( ) l  c i t nce r  hus  l i sen  rap id l l  w i t h

i n d L r s t l i u l i z a t i o n :  i n  l 9 ( X ) .  1 . 7 ' I  o t  d e a t h s  w e l c

c i r r e  l o  cance r .  b r r t  hy  l 96 l i  t he  p ropo r t i on  o l '

c l ea ths  l l om  th i s  cause  was  16 . -S ' i . r  l n  pa r t .

imp r -oved  d i agnos i s  und  l onge r  l i t e  e rpec tanc l

due  t o  dec reas ing  p reva lence  o f  p l e r  i ous  hea l t h
" scou tges "  a re  r espons ib l e  l b r  t h i s  d ramu t i c  i n -

c re i i se .  Neve r t he less ,  t he l e  a l e  i nd i c t r t i t l n s  l h l r t

I he  t r r r t  i n c i dence  t l l  cunce r  h r r s  i n  l ac t  bcen  on

the  r r psw ing .

Reseu l ch  i n  t he  t . n i t cd  K ingdon t  i nd i c l t e :
t h i t t  o \ e t  8 0 ' r  o l  c i r n c e r  i :  o l  e n r  i r o n m e n l l r l
o r  i g i n  und  l he re l i r r e .  t heo r  e t r cu l l l  .  i s  p r . e r  en t r i
h l e .  l h i s  c o n c l u s i o n  i s  h a s e d  r r p o n  t h e  o b : e r r a
t i on  t ha t  t he  ra r i a t i on  among  geog f i t ph r c  und

occ r rpa t i ona l  env i r onmen ts  i n  cance t  i nc i dence

I t r t es  i s  cno rmous ,  ] ' he  t lEW I  ask  [ ] o t ce  on

Resea rch  P lann ing  i n  Env i r onn ren tu l  Heu l t h

Science reported that :

There is  abundant eyidence that  the greut
majority oJ' malignant neoplctsms-- probahh'
over 90 percent qf'the totu I -- are inducetl, muin-
tuined or promoted b,v spec'i.fic environnental

.factors. Manl. qf the knou,n ent ironmentul
ct tuses ol  cancer are ph,-s icul  and chetni t .a l  ug-
ents that directlr- concern the ent'ironmentul
health prolbssions. Curcinogenesi.s must there-

. lbre be regardet l  as one oJ the rnost .s igni . f icunt
potent i ( l  consequences o- f  enr i ronmentul
contuminul ior t .6

Of the 80 or  907o of  cancer which could bc
env i r onmen ta l l y  caused ,  i I  i s  no t  p resen t l y
known how much is ot t  uput ionul l t  re lated.
There seems to be a general  consensus among
cance r  r esea rche rs  and  env i r onmen ta l i s t - \  t h l t
p robab l y  one  ha l f  o f  t h i s  l i gu re  i s  comp l i ca red  by
o t ' <  r t l t u t i onu l  f  ac to r s .  The  expe r i ence  o l '
chem is t s ,  asbes los  wo rke rs ,  t r nde rg round
u ran ium m ine rs - -  and  n ros t  r ecen t l y ,  r L tbbe f
wo rke r - s  hand l i ng  v i ny l  ch l o r i de - , as  we  l l  as  o the r
occupa t i ona l  g roups  amp l y  doc r rn ten t s  t he  casc
tha l  " excess "  

cance r  o f  va r i o r r s  t ypes  i s  i ndeed
occupat ional ly  re laterr .

l n  an  exam ina t i on  o l ' t hc  c : r L r se  o f ' de r r t h  among
l , l -51 chemists age 20 to 6.1.  i t  wlrs l i rLrncl  that
there wefe 4 '14 deaths f rom cuncer. .  whereas -1.54
wc re  expec ted  -  a  f i nd i ng  wh i ch  was  h i gh l y

s ta t i s t i ca l l y  s i gn i i i can t .  I t  can  be  specu la ted  t h i l t

t h i s  excess  mor ta l i t y  due  t o  cance r  was  l i n ked  t o
the  ca rc i nogen i c  na tu re  o1 ' ce r t a i n  chem ica l

i r B c n l \  l ( )  $ l t r e h  t h c r c  e h e l t t i r l .  $ c r c  c \ p ( ) \ c d

d t t t i n g  t h c  c ( ) 1 i l \ e  ( ) l ' l h e i r  U e e  u p l r l r o n . -

I n  l 9 6 l {  I u a :  t o l d  b r  i r  s t u t i : t i c i : r n  l i r r  t h e

Nr t i ona l  . { i r '  [ ' o l l u t i on  Con t ro l  . . \ dm in t s t l a t i on

tha t  he  h l r d  oh ; c r  r  ed  t h i r l  chem i : t :  r r s  t r  g l o r rp  t l i e

l t r e  \ c r r t s  soone t  t han  ph i ' s i c i s t s  o t  ma them i t t i -

c i ans  whose  n to r t a l i t y  anc l  n r t l r  b i c l i t y  ch i r r ac -

t cns t i c \  we re  essen t i a l l y  i den t i cu l .  Thesc  I i nd -

rngs  wou ld  sssn  t o  i nd i c t  chem ic i r l s  i n  gene la l i r s

l u  causc  o l  dea th  and  wou ld  seem to  n ruke  t he

sugge  s l r on  t h l t t  on l y  l r  l ' ew  chen t r ca l s  t r | e  d t l i ng

the  ha rn r .  imp rob i t b l e .
S ince  t he  p roduc t i on  o l  pc t r ochen t i c i r l s  i n  l hc

[  .S .  has  c l oub led  evc l l '  l i ve  vea r  s  s i nce  t he  en t l

o l  Wor l d  Wa l  I  I ,  t he  i nc i t l encc  o l  cunce l  ch t r r  uc -

te l ized f ry long lutency per iot ls  nray be erpectct l

t o  l i s c : i gn i f i can t l y  ove l  t he  nex t  J0  t o .30  yea l s .
' I ' h i :  

expec ta t i on  co inc i des  w i t h  cons ide rub le

l eg i s l a t i l e  ac t i v i t y  gea red  t ow i r r - ds  chem icu l

l egL r l a t i on - -espec ia l l y  01 '  chem ica l  ca r  c i nogens .
' l  

he recen t  work on cancer '  \ 'arrat lons hy geog-

n rph i cu l l eg i ons  i n  t he  LJn i t ed  S ta tes  r . e l eased  l h i :

I ' ea r  p l ov i des  even  more  suhs tan t i a t i on  t hu t

the bulk of  cancer in our society resul ts f rom the
industr ia l  process.  The high cancer inc idence
rates (among whi te males by the way) are fbund
in what is  now becoming known as the "cancer

be l t "  - -  f i om  Wash ing ton ,  D .C .  r o  Bos ton :  i n
Gary and Chicago; at  the mouth of  the Mrssis-
s rpp r ,  New  Or l eans  whe re  t he  dumped  chem i -
ca l s  accumu la te ;  and  i n  Oak land ,  Ca l i f o rn i a .
Cance r  i n  d i f l e ren l  h i gh  i nc i dence  coun t i es  va r -
tes as to r ts  type,  provid ing f i r r ther evidence of '
t he  chem ica l  and  i ndus t r i a l  o r i g i n  o1 ' t he  p rob -

t e m .

O f ' pa r t i cu l a r  s i gn i f i cance  i s  r ecen t  wo l k  l i o rn
l h e  N l r l i t r n t r l  ( l r n c e r  l n s t i l r r l e  i n  ; l r  i r n n r ( ) n -
r i a t e l y  t i t l ed  pape r  "Cance r  

Mo r ta l i t y  i n  U .S .
CoL rn t i es  W i th  Chemica l  I ndus l f  i e s . "  

' l  
he  ab -

s t r ac t  i s  wo l t h  quo t i ng  he r -e :

Oeogrul t l t ic  r t r tuhsi . t  o l  I l .S.  ( (n((r  t i l ( ) r -
tu l i t t ' ,  1950 1969 rcvtulet l  ercc.s. t  nt tc .s l l r r  h lut l -
Ltt,r, lttt,q, lircr, tntl terlttin ttllter (un( (,r.\

urnong mtt lc . t  in  l -19 c0rrnt ic .s x, l tere the t  l tent icul
indrtst r r  i . t  r r to. ; t  l t i ,q l t lv  cont  enlrutet ! .  I  he t . t t r re
I t t t i t t t t  t r t t t l t l  i 4 r t l  l t t  t . t l t l r t i t t t t l  h y  t t , t r l t t l l l i l . t

t '  t t r i u b I e.s .s t r c I t t t,s t t r ba n i,-.tt I i  r t rt, .s t t t i  t t t, t. t t tt t t trt i  t.

c I u.s.t, r t r c nt 1t I t t t, trt t '  rt I i  n n t t n t I t e n i c t t I i  tt t! t r : t r i t,s .

l l  t l tc e.rcc.s.r tunt tr nutrlulit.t, in l l tc,tt, ttrttt.s i.s

d t r r  lo  i t t t l t t . s t r iu l  t . r1 to : t t r t ' . r ,  l l t c  t t t l t t t t l  r i : k  o l
(un( ( r  un tonq L  c r l t t in  c l ten t i t  u l  work t r .s  t t t t t , : l  h t

vcr.t '  l t i ,qlr. T hc correlulittrt tt u.s l initetl t() ( oitn,

I i t ' . r  t t . s .so t  i t t t t ' t t  u , i t l t  . sJ t t ' t  i . l i t  L  u tc ,q r t r i r . r  0 .1  t l t t ,

t  l r c t t t i t  u I  i t t t l r rs I r . \ ' ;  t I t ( tn . \ '  i r t t . r t I yc  kno1r  n  ( , (  ( t t I Iu -

tittttul ltu:ttnlt, wlti l t, ttt l ter.y .\//,(,q(,.r/ nt,r lcttd.s

I r t  c l t cn t i tu l l . t  i t t l t r t  cd  r .u t t t . r r  i t t  t r t t t t t . ' )

THE OSH ACT
' I  

he  Occ r rpu t i on l t l  Su le t l ,  : r n r l  l l cu l t h  ,Ac t  o l '

1970  hus  been  ca l i e t i  t r y  s t uden t s  o l  l ubo r  l e l u

t r ons  t he  n ros l  s i gn i f i c i r n t  l i r bo r ' l cg i s l a t i on  p i r s

sed  s i nce  t he ' l - u f i -Hu l t l ey  Ac t .  l n  l uc t ,  i t  n t r n ,
r r l so  bc  o r re  o l  t he  n tos t  impo t  t i l n t  p i eccs  o l  l cg i s
l u t i on  l l om  the  r , r ewpo in l  o l ' t he  chem icu l  i n t l r r s -
t r r "  i n  i l s  i r npuc t  on  t he  l i r t r t r e  and  r r a tL r r c  o l
chen t r c l r l  p r  o t l t r c l i on  l r nd  i nnov l r t i o r r  t t l  n cw

chen t i c l r l  p ro t l L r c t ;  : r nd  p l t t cesses .

' I ' he  
Occupu t i t t nu l  Su f  e t y  and  l l eu l t h  .Ac t  o l

1970  imposes  on  v i f t ua l l y  evc r  v  en tp l uve l  i n  t hc
p r i \ a t e  sec to t  . \  g (ne ru i  l i l t . \ ' " t o  t i r l n i sh  t o  e l r ch

" Tl t t  ln l t l icut i t t t t , :  0 l  ( t i t t t t r  Ct t r r . t r t t .q . \ t r l t
. \ t ( u r ( ( . \  i n  M i : . : i . t . t i 1 t 1 t i  l l i ya r  Wu tc r .
Env i l onn ten tu l  l ) e l ense  l r L rnd .  No r .  6 .  1971 .
Washingt t ln,  I ) .C. .  Ncrr  Or let tn:  Ar( ,u W(rt ( ,1
5 r t l t p l r  S t r t d t '  p rep l r l ed  hy ,  [ _ower  M i ss i ss i pp i
R i ve r  Fuc i l r t y .  Reg ion  V I .  Env i r . onmen ts l  [ ) l . o -
t e c t r o n  A g e n c ) , .  N o r  e n t h e r  1 9 7 . 1 .
E P A - 906i | ()-71 -(.\(\). P r e I i n r i n u r t A.s.s t,.t.s r r t t, tt I t t I
Strs l tected (- t t r t  ino. ! t ' t t . t  in  [ ) r ink i r tg l i l t r tc t  .
I n t e f i m  R e p o r t  t o  C o n g f e s s .  E n l i r o n r . n e n t l r l
P ro tec t i on  Agenc l ' .  June  I 975 .
9  Robe l  t  Hoove r  t r nd  Joseph  1 , .  l i n r t rmen i .  . i r  . .

"Cancer 
i l [or tu l i t t  in  L i  . . \ .  Cotrnt ie.s y, i th Cl temi-

cuI  Indt t .s t r ies,  "  Et t t intnt t i t ' r t i l1  Rlscr l . t . r ' i ,  1,  t r l .
9  (  I 97 - i ) .  p .  I 96 .

r  
' l ' ime  

Magaz ine ,  Aug .  I  l ,  197 -5 .  p .  4 -5
z  N IOSH Tox i c  Subs tances  t _ i s t  197 .1

i  A C G I H ,  T i r r e s h o l d  I i m i t  V a l u e s  ( 1 9 7 . 1 t

. r  S ta temen t  o f '  Ma rv i n  A .  Kas tenbaum.  Con -
g ress iona l  Reco rd ,  Vo l .  I  l - 1 ,  No .  IO l t  ( f i r i da1 , ' .

June  -10 ,  1972 ) ,  P .L .
-s C.E.  Sear le,  "Chemical  Carcinogens and

Their  Signi f icance fbr  Chemists."  Departmenl

o f '  Cance l  S tud ies .  Med i ca l  Schoo l .  Un i ve rs i t y

of  Birminghan-r ,  England.

dMun's Heul t l t  and the Ent i ronntent--Some Re-
seurcl t  Needs,  Report  of  the Task Force on

Resear 'ch Planning in Environmental  Heal th Sci-

ence ,  l J .S .  Depa r tmen t  o f  Hea l t h ,  Educa t i on ,

and Wel lare.  Publ ic  Heal th Service,  Nat ional
I ns t i t u t es  o f  Hea l t h ,  Na t i ona l  I ns t i t u t e  o f  En -

vi ronmental  Heal th Sciences (March,  1970),  p.

1 4 7 .
.  F rede r i c k  I ' .  [ - i ,  e t  u l ,  "Cance l  

Mo r ta l i t l ,
Among Chemists,"  Jotrrnal  o l  the Not ionul
( l a r t t e r  l n . s t i t r r l t .  Vo l .  . 1 . 1 .  No .  . j  tNovember
1 9 6 9 ) .  p .  I l 6 ( . ! .



of h is employees employmenl  and place of  emp-

loyment which are free from recognized hazards

that  are causing or  are l ikely to cause death or

ser ious physical  harm of  h is employees. ' '  In ad-
di t ion,  each employer must  comply wi th occupa-

t ional  safety and heal th standards promulgated

and enforced under the Act  by the Occupat ional

Safety and Heal th Administrat ion (OSHA) in

the Department of  [ -abor.  OSHA has the au-

thor j ty  to enter  any workplace wi thout  advance

not ice and to propose p€nal t ies upon discovery

of  v io lat ions.  l 'he OSH Act  does not  p lace spe-
cia l  responsibi l i ty  on project  leaders,  only emp-

lo-vers,  but  a pr ivate cause of  act ion in court l i

cou ld  none the less  succeed  aga ins t  nonemp-

Io y-ers.

The  Ac t  add resses  spec i f i ca l l y  t he  sub jec t  o f

t ox i c  ma te r i a l s .  I t  s t a tes  t ha t  t he  Sec re ta r y  o f

l - abo r  i n  p romLr l ga t i ng  s tanda rds  dea l i ng  w i t h

toxic nrater ia ls or  harmf i r l  physical  agents t tnder

Sec t i on  6  (B )  sha l l  se t  t he  s tanda rd  wh i ch  mos t

ac l equ r r t e l v  i l s s r . r r es  t o  t he  ex ten t  t eas ib l e  on  t he

has i s  o l '  t he  bes t  ava i l : r b l e  ev i dence  t ha t  no

emp loyee  w i l l  s t r l ' f ' e r  ma te r i i i l  impa i rmen l  o l '

hea l t h  o r  l i r nc t i ona l  capac i t y  evcn  i f  such  en rp -

I oyec  has  a  r egu la r  expos l l r e  t o  t hc  ha ru rd  deu l t

wi th by such standar-c l  t i r r  the per- iod ol 'h is work

i ng  l i f c .  f l y -  t hese  wo r t l s .  onc  can  sec  t ha t  l he

i ss r re  o l  c xpos tu  c  t o  t ox i c  ma te r i a l s  o r  c ru - -

c inogens which have long latency per iods are

covered by the Act  in speci l ic  terms. 
' l 'he 

Act

makes  no  d i s t i nc t i on  be tween  i ndus t r i a l  and

acrdemic workplaces or  betwecn indLrstr ia l  and

non - i ndus t r i a l  wo rkp laces .  The  ob l i ga t i on  im -
posecl  upon employers hy the Act  occurs in : t l l

non -gove rnmen t  wo rkp laces .

' l  
he  Ac t .  i n  Sec t i on  19 .  S ta tes :

I t : l t t t l l  l ; r  t l te rc:potr .s ih i l i t )  t t l  t l t t  l t tud t t l

tdc l t  I 'L ' lent l  u,q( i l ( . \ '  t ( )  t ' . ; tuhl i : l t  r t t t l  r t t t t i r t l t t i t t

r t t t  t . l . l i '<  t i rL '  t t t tLt  r 'or t t l t r t l tL ' r t . r i r '< '  t t t  t  r t l t t t t i r t r t t t l

. \ ( r lc t . \ '  ( tn l  l teul t l r  l tntgnt tn x 'h ic l r  i . \  (  on. t i . \ t t 'n t

x i t l r  | | r t  .s t t tndurd.y 1tnt t r t r r l .qu|< 'd r tnder . \ t ' t  t i t t r t

6 .

Le t  me  po in t  ou t  t ha t  absen t  an  execu t i ve
o rde r  o r  a  su i t  aga rns t  a  Fede ra l  Agency  l i ke
HEW to adopt a heal th and saf 'ety prograrn,

none  wou ld  have  t o  be  adop ted .  HEW chose  t o
go fbrward in developing i ts  own carc inogen pol-
i c y ,  bu t  Fede ra l  and  s ta te  p l aces  o femp loymen t
general ly  have abysmal sat 'ety and heal th re-
cords,  and no v is ib le programs-

The  Amer i can  Chemica l  Soc ie t y  i n  t es t imon -v

suppo r t i ng  OSH A ' s  adop t i ono f ' s t anda rds  l b r  1 ,1

carc inogens supported the concept of  a use per-

m i t  w h i c h  w o u l d  h a v e  e n a b l e d  c e r t a i n
laborator ies and operat ions to be exempt.

OS H A sought not  to adopt the mechanism of the
use permit ,  a l legedly because i t  wes rmpract ical

to administer  such a program. ' l 'he 
quest ion then

remains whether pr ivate laborator ies deal ing

with smal l  amounts of  carc inogens need 1o com-
ply wi th the r ig id manufactur ing conn'o l  re-
quirements lbr  handl ing of  carc inogens.  The

4

simple answer to the question at this time is yes.
However,  i t  is  a lso c lear that  any v io lat ion of  the

Act regarding the handling of carcinogens is re-
viewable before the Occupational Safety and
Heal th Review Commission which hears con-
tests of  any c i tat ions issued for  a v io lat ion of  an
OSHA standard.  The Commission wi l l  consider
the part icular  pract ices and precaut ions taken by
the part icular  laboratory or  operat ion and decide
whether the carc inogens are being suf f ic ient ly
contajned by methods not  st r ic t ly  in compl iance
with the law. The use permit  system would have
guaranteed the laboratory that  i ts  method of
handl ing carc inogens would not  be found in v io-

lat ion of  the law. The present requirements shi f t

the burden of  proof  to the part icular  laboratory

to demonstrate that  the laboratory is  safe.  I t

requires a gamble on the part  of  the laboratory

that  i ts  methods wi l l  s tand up to be as el fect ive as
the contro l  methods mandated by the publ ished

standards fbr  the carc inogens.  No declaratory
judgment wi l l  be rendered by the Review Com-

mission so the laboratory wi l l  have to have con-

l l dence  i n  i t s  me thods  t o  dev ia te  f r om the  s tan
d a r d s ' r e q u i r e m e n t s .

OSHA had  i t t  one  t ime  p roposed  spec i f i c

l abo ra to r y  s t anda rds  t b r  hand l i ng  chem ica l  ca r -

c i nogens  when  i t  p roposed  i t s  f l na l  exposu re
regulat ions on l4 cerrc inogens.  The court  o l  up-
pea l s ,  howeve r ,  r emanded  t hem to  OSHA be -
cause  OSHA had  t a i l ed  t o  g i ve  no t i ce  o1 '  r t s

rn ten t  t o  p romu lga le  t hem.  A l t hough  OSH A  has
recen t l y  r ep roposed  t he  l ab  p rov i s i ons  i n  i t s
re in i t iated proposed standard tbr  MOCA, there
a re  i nd i ca t i ons  t ha t  OSHA i s  r econs ide r i n l l  t he
l ubo ra to rV  i s sue .10  Wha t  e f l ec t  l he  HEW p ro -

t oco l s  t b r  gove rnmen t  l abo ra to r - i es  m igh t  hu rc

on  t he  p r i va te  l abo ra to r - v  r ema ins  t o  hc  : een .

l n  ou l  s vs ten r  o l  { ove rnn rcn l .  t hc  p l r r s i n r . l  o l

l ' e t l e r r r l  l cg i s l l r t i on  wus  t he  n l t t L r r  l r i  r e  \ p ( )nvJ  l ( l

t he  expand ing  p rob l cms  i n  occ t rpa l i ona l  heu l t h

lund saf 'ety.  l lower,  i t  ntust  be lecognized that
he le ,  us  w i t h  t he  p roposed  ' [ ox i c  

SL rhs lunces

Con t ro l  Ac t ,  we  a re  t i t cec l  w r t h  t he  i nhe ren t  d i l :

l ' i cu l t i e s  encoL rn te red  when  t he  l aw  i s  used  as  t he
pre<loi l t i t r t t t t t  mechanism t i r r  the socia l  contro l  o l '
s c i ence  and  t echno logy .  One  o l  t  hese  d i tT i cu l t i e s
i s  t he  p l ob len t  wh i ch  a r i ses  as  r  r esu l t  o l  a  l ack  o l '

know ledge  and  t he  absence  r - r f ' a  s t r lUc ien t  da ta

base .  A  good  examp le  i s  l he  con t rovc r s ) ' ove r

the adopt ion of  the 1.1 curc inogen standards of '
the Occupat ional  Saf 'ety and Heal th Adrnin ist ra-
t ion.  Establ ishing sal 'e levels fbr  lor ic  rnater ia ls

on  t he  da l i l  p resen t l v  ava i l ab l e  i s  d i f l ' i cu l t

eno r rgh .  The  ch ron i c  na tu re  o f  m lny  t l i seases .

i nc i ud ing  cance r ,  compounds  t he  p r t ; b l em by

mak ing  t he  r r nequ i voca l  es tab l i shmen t  o l '  causa -

t i on  d i l f l cu i t .  l n  t he  case  o f  cance r  pa r l i cu l a r l y ,

t r c  l r i r r . ' n t r l  r e t  r e l l l c d  t h e  r l r g i n g  c o n l r o v c r \ \

over whether there is  iu l r '  "sat 'e level"  fbr  ex-
posLrfe to a carc jnogen c l r  whether wc- should

.  roJ.R. Long, "Tighter  Srf 'ety Rules Ahead tbr

Academic Labs".  C/ lern ant l  Enp NeN,.r .  Jrr1r ,
1 4 . 1 9 7 5 ,  p 2 l .

adopt the concept ofa "zero threshold",  e.g. ,  no
permit ted exposure,  The lack of  a f i rm data base
with regard to exposure to toxic mater ia ls exp-
la ins in part  why,  unt i l  recent ly ,  only two per-
manent beal th standards,  those for  asbestos and
the 14 carc inogens,  have been adopted by the
Department of  Labor,  A th i rd standard,  for
v inyl  chlor ide- was f inal ly  adopted af ter  much
tu rmo i l .

An  i n : r r f f i c i en t  da ta  ba \e  f t t i \ e s  a  ques t i on  t r s
to the nature of the burden ofproof  required to
make legal-pol i t ical  decis ions.  The standard of
proof  required for  acceptance of  a scient i f ic
t hes i s  i s  much  h i ghe r  t han  t ha t  r equ i r ed  by  t he
law. When i l  comes to sat 'eguarding r ights gen-

e ra l l y  unde r  t he  l aw ,  a  " sc i n t i l l a  
o f  ev i dence "

mayjust i fy  legal  sanct ions,  contro l  and even the
es tab l i shmen t  o f  l i ab i l i t y .  Th i s  pe rvas i ve  p r i nc i -
p l e  i n  ou r  sys tem o f j u r i sp rudence  i s  no t  t i t l l t
unde rs tood  by  "pu re  sc i en t i s t s "  and .  i ndeed .
t hev  some t imes  v i ew  t he  l lw  a .  

" r r n : c i en t i t i c  
.

' I  
he  l aw  l r t t emp ts  t o  r n i r ke  t hc  be : t  i l e c i ' i r t n :  on

the  i n t i r r  m l r t  j on  t h l r t  c r r : t s .  - \ h : o l r r t e  ae f  t i r i n t y
( ) t  e \ C n  C ( ) n \ e n \ u \  t s  n o l  l r ] u l r r \  t c q U i r e d .  W h a t

r r  r e q r r r r c t l  r \  i t n  ( ) n n o i l u n t t r  l i r t  . i l l  t h e  e r i d e n c c
l ( )  e ( )me  i n ; t nd  l i r r  i r l l  n i r r l t e '  t o  hc  he l t r d . ' l ' he

c \ r dcnce  he rngc r rn l t l r d re  l ( ) r \  ( ) t  n ( ) ( ) t l \  \ uh \ t i t n -

l l . r l C d  l t . l i l l .  I n  l h (  . \ ) n l  n L t . r l t \ r n  \ r l  . r r n i l ( r \ e t  \ ) .

I t t n t ' :  a l l e l  l r  . t : r n d . r t  r j  I  \  \ c l  ( ) l  . r  r j e c  r . t t t n  r :  r n i t d e .

F - t  e n  *  i t  h  l h e  ; r d L r f r l  r t r n  r r l  :  l a n d a r  d : .  : i g n i f i c -

r n l  C \ n ( ) \ t i r c  n t i i \  l t \ i l l l  [ . ( ) l  \ ( ) n t c  o I  O S H A ' s

l - 1  c l r t  c i n o g c n r .  \ r t h . l . r n i ! ' \  $  r t h  l e : s  t h t r n  0 .  I r : Z

c l r r c i n o g e n i c  I n t n u r t l t c \  . 1 t c  n ( ) l  ! ( ) n \ l d e r e c l  c a r -

c t t t o g e n t c l  I  d r r  n o l  h l r i c  t ( r  l e l l  l h l \ . r u d i e n c c  h o w

n t u c h  0 . I ' ;  ( ) l  . r  ! h c r r t c . r l  r n r p L r r i l r  r . .

COST.BENEFIT ANALYSIS AND
THE ASSUMPTION OF RISK

\ \ e  con re  f  i n . r l l r  t o  t hc  l i r t r r t h  t ac t t r r  wh i ch  I
r r  o i r i d  l i k c  l o  d r : cus r :  co \ l - henc l l l  o l  hene l l t  r . r s k
, r t t . r l t . t r . r \  l l  i l n f r l i C \  l ( r  C \ n ( ) \ t r t e  l r r  l r r r r i  e  i t e m i -
ca l \  o r  c l r r c t n ( )gen \  l n  t he  i ahon r l o r \ .  I  he  app l i _
c i r t l on  o f  co \ t - bene l ' i l  ana l l : r s  l b r  po l i c v  mak ing
rega rd ing  t he  app rop r i a te  hand l i ng  o f  t hese  ma-
lerra ls is  of ten seen as a stur t ing pornt  fbr  pol icy

make rs .

L 'ost-benet i t  analvsis h ls economic gf l is iency

as  i t s  on l y  ob jec t i ve .  Howeve r ,  t he  i s sue  o f  who
pays  t he  cos l  and  who  l caps  t he  hene f i t  i s  a l so

impo r tan t  t o  cons ide r .  One  pe l son ' s  bene l l t  can
no t  be  n i ce l y  ba lanced  agu ins t  uno the r  pe rson ' s

cos1 .  , {  conce rn  f b r  i nd i v i dL ta l j r r s t i ce  i s  a  l eg i t i -

ma te  soc ia l  goa iwh rch  ma !  a t  t ime \  con t l i c t  w i t h
a t t a i n m e n t  o f '  e c o n o m i c  c f f i c i e n c y .  O n e
pe rson ' s  cos t  canno t  s i n rp l y ,  be  e r  en l y  t l aded  f o r

another person s benel i t  t ,s7;cc rr i lh .  i f the r isk of '
ha rm  ta l l s  on  a  se lec ted  g roup  o i  peop le  w i t h i n
: r n  i n d t r : t r i  o r  i r  l l r h o r t r t r r l t .

. \ n  ana l ys i s  o f ' t he  r i s k  s i t ua t i on  f o r  peop le

who  wo l k  w i t h  ca r c i nogen i c  o r  t ox i c  ma te l i a l s
indicates that  there is  a s igni f icant  d i f lerence
from the r isk s i tuat ion faced by al l  c i t izens in the



general  environment.  I f  the society col lect ively
decided to to lerate a certa in sul fur  content  in i ts

heat ing fuels to save costs and is  wi l l ing to suf fer
an lncrease in respiratory d isease as a resul t ,
there is  a certa in equi ty which gives us comtbrt .
A l l  c i t i zens  save  money ,  and  t he  r i s k  o fd i sease
(wi th in an urban area) is  randomly dist r ibuted.
more  o r  l ess .  Bu t  i f  t he  soc ie t y  dec ides  t o  use
asbestos wherever i t  wi l l  save money.  and a
selected group of  asbestos workers pay tbr  i t
w i t h  t he i r  l i ves  and  hea l t h ,  t he re  i s  a  s t r ong  a r -
gumen t  t ha t  t he  s i t ua t i on  i s  no t  equ i t ab le ,  even  i t '
mo re  l i ves  a re  saved  t han  l os t .  Fo r  examp le .  by
the use of  asbestos brake l in ings more l ives ma1
be  saved  f b r  t he  pub l i c  on  t he  h i ghwavs  t han  a re
l os t  by  wo rke rs  i n  t he  p l an t .  The  non - random
se lec t i on  o l ' t hose  who  bea r  t he  r i s k ,  howere r .
dese rves  spec ia l  a t t en t i on .  Th i s  d i s t i nc t i on  i s
ot ien lost .

Scient is ls  or  laboratory personnel  who are
expose t l  l o  t ox i c  chem ica l s  o r  ca r c i nogens  a re  i n
a s imi lar  r isk s i tuat ion as are workers in an as-
bestos plant .  They are a selected group ofpeople
who take the r isks in order that  the society or  the
economy benel i t  f rom research which involves
the handl ing of these chemicals.  I t  has been ar_
gued that  the di l l 'erence between scient i f ic  per_
sonnei  working wi th dangerous mater ia ls and
workers exposed to those mater ia ls in the man_
ufactur ing process is  thal  knowlei lgeable people
can bet ter  re late to r isks and assess the danger,
t ha t  t he i r  accep tance  o f  emp loymen t  w i t h
dangerous mater ia ls is  voluntary and fur ther that
t he  : a l a l  y  ( h i t l  i l  t e chn i c i r l  pe r son  rece i ve \  i nco r -
porates in i t  the wi l l ingness to accept that  r isk.  a
sor l  of  "hazard pay" fbr  sc ient i f ic  personnel .  I
don' t  th ink I  have to te l l  members of  the chemi-
cal  community that  the re lat ive decrease ol '
wages in the chemical  f ie ld in any way indicates
tha t  t he  r i s k  t ha t  t hese  resea rche rs  t ake .  as  oo_
posed  t o  phys i c i s t s  o r  ma thema t i c i ans .  r esu l t  i n
a higher wage. Nor do I  th ink i l  can be success-
l l l ly  argued that  man can be economical ly  ra-
t i ona l  t o  t he  ex ten t  o f  r e l a t i ng  t o  ex t r eme l y  I ow
p robab i l i t y  r i s ks  o f  an  i nc reased  i nc i dence  o f
cancer which can mani t 'est  i ts  harm or costs tar

in lo the luture presents a d iscount ing problem

which is  d i f f icul t  to per lbrm by even the most

lar-s ighted decis ion-makers.  One addi t ional

point  deserves ment ion:  unl ike r id ing a dangpr-
ous motorcycle,  you can' t  t ry  oul  cancer to see i f
you l ike i t .

I t  is  now recognized that  caveut empror ( let
the buyer beware. l  in  product  saf-ety is  nol  an
equ i t ab le  p r i nc i p l e  and  impo res  an  unconsc ion_
able contract  upon the buyer.  yet ,  the pr incip le
of  " let  the worker beware" in the manufactur ing
ol  lhat  good is reta ined.  The argument that  wage
di f l 'eren t ia ls i  n hazardous industr ies incorporate
the appropr iate level  of  workplace r isk is  about
as  conv inc i ng  as  t he  a rgumen t ,  no  l onge r  made ,
t ha t  t he  p r i ce  t he  consumer  i s  w i l l i ng  t o  pay
inco rpo ra tes  t he  r i s k  he  i s  w i l l i ng  t o  t ake  on
being in jLrred by the producr he buys.

A recent  paper deal ing wi th the di f l lcul t ies ot
extrapolat ing data f rom animals to man puts i t
w e l l :

When people tulk ahout (e.rposure) Ievels
I l ter  " t ' t t r t  l i t . t '+t i t l t "  the,-  nust  be reminded thut
t l tese tot t ld he the Iet  e ls  thot  other people night
d i e . f r on t . l 1

Even i l '  we would agree that  sc ient i t ic  and

technical  personnel  Lrnderstand the r isk of 'deal-
i ng  w i t h  t ox i c  chem ica l s  o r  ca r c i nogens ,  t he re  i s
quest ion as to whether the support  sta l l ' ,  inc lud-

ing assistants ancl  c ler ical  wor-kers in the
Iaboratory,  should be exposed lo an increased

l i s k  o f ' d i seasc  as  a  r esu l t  o f t ha t  i nc reased  know-

l edge  i n  t he  heads  o f ' a  l ew .  JL r s t  as  t he  n l anage r

o l  a  l uc to r ' 1  h : r s  u  r espons ib i l i t y  t o  see  t o  i t  t h i t t
t he  wo rkp lace  i s  kep t  t r ee  o l  haza rdous  ma te r i -
a l s .  so  does  t he  d i r ec to r  o l '  a  I abo ra to r y  o l  a
p ro j ec t  l eade r ' .  I  t h i nk  i t  woL r l d  be  f i r i r  t o  say  t h i r t
l abo ra to r l  t echn i c i ans  do  no t  r ea l l y  have  a  f r ec

cho i ce  i r r  t o  whe the r  o f  no t  t hey  w i l l  wo rk  w i t h

ca rc i nogens  i n  i t  p l o j ec t  wh i ch  was  es tab l i shed

hv  u  d i r ec to l  o1 ' a  l abo ra to r y  o r  a  p l o j ec t  l eade r .

These generul  support  staf l '  move between pr o-
j ec t s  a :  t hey  a re  needed .  I  wou ld  subm i t  t ha t
wh i l e  r t  n ra l  be  t r r r e  t ha t  t he  hand l i ng  o f  ca r -

c inogens can f re done more ef l ic ient ly  and bet ter '
\ \ r t h i n  t he  l abo ra l o r y  con tex t  t han  w i t h i n  t he
rndL rs t r i a l  \ c t t i ng .  t he  rne re  ava i l ab i l i t y  o l ' s c i en -

t i l i c  e rpe r t i se  i s  no t  su t l i c i en t  t o  j L r s t i l y  a  l ) ee

l l M . A .  S c h n e i d e r m a n ,  e l .  a l . ,  A n n a l s  N e w
York Academy of  Sciences p 24,1 i l975)New
York Academy of  Science,  p 24 
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usage and exper imentat ion wi th chemicals
which are carc inogenic.  On the other hand. i t  is
c lear that  there are technological  solut ions to the
proper handl ing which apply bet ter  in a laborat-
ory than they would apply in the manufactur ing
process.  The Occupat ional  Safety and Heal th
Administration has not yet found a way to offi_
c i a l l y  r ecogn i ze  t he  d i f f e rence  be tween
laborator ies and manufactur ing establ ishments.
I t  becomes a quest ion of  the demonstrat ion by
the laborator ies that  safe handl ing of  c i t r -
c inogens can be ef fected and that  competence
can be re l ied upon by laboratory workers thal
proper precauttonary measures are in fact  being
taken. Whi le chemical  laborator ies have shown
some concern fbr  toxic mater ia ls,  carc inogens
are not  gtven the ser iou s and di f ferent  cons idera_
t ions that  their  nature demands.

The new awareness of  toxic chemicals and
carcrnogens encouraged by the OSH Act  and
proposed toxic subslances contro l  legis lat ion
wi l l  p lace new demands on the laboratory
chem is t .  Some  new  ac t i v i t i e s  w i l l  be  vo lun ta r y :
others wi l l  be mandatory.  pre-market  tes{ ing
under proposed toxic substances contro l  legis la-
t i o n  w i l l  a f f e c t  c o m m e r c i : r l l y - o r i e n t e d
laborator ies whi le compl iance wi th OSH A
standards wi l l  provide the pr imary legal  impact
on lhe rrn ivers i ly  or  research_or iented laborat_
o ry .  I t  i s  l i ke l y  t ha t  n tany  suhs tances  w i l l  e i t he r
not  be required to be tesled (because thcy are
already in commerce or  consideret l  saf 'e) .  or  thal
OSHA w i l l  be  s l ow  i n  adop t i ng  new  s tanda rds .
I t ' t h i s  i s  l he  case ,  t hen  pe rsona l  i n t e res t  and
in i t i a t i ve  o l ' t he  r esea rch  chem is t  w i l l he  r equ i r gd
to make progress in reducin€t  much exposure to
tox i c  ma te r i a l s  and  ca rc i nogens .

The issLre may be i l lustrated by the l i r l lowing
examp le .  As  chem is t s ,  we  have  a l l  l ea rned  how
s im i l a r  t he  e l emen ts  a re  w i t h i n  a  t am i l y  i n  t he
per iodic chir r t .  Yet  v inyl  bromide may remain
Ltnregulated f i r r  a very long t ime. Knowing what
we  do  aboL r t  v i ny l  ch l o r i de ,  wou ld  you  wo rk  w i t h
vinyl  bronr ide in the absence of  protect ive
meastrres ' . )  I  presLrme nol .  yet ,  many workers d<t
so wi thout  a workplace stanclard.  I t  would seem
tha l  s t imu la t i ng  cha , l ge  i n  t he  chem ica l  i ndus t r v
could come f}om laboralory chemists.  I  hope
they  w i l l  mee t  t he  cha l l enge .
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I 'm happy to be able to speak in th is set t rng

beca t t se  I 'm  a  chem is t  t u rned  t ox i co l og i s t  and

perhaps I  have gained some perspect lve not  l ts

easi ly  obtained by cherr ' is ls '  t t lx icologists '  in-

dus t r i a l  hyg ien i s t s  o r  wha teve r  a l one '  l t  t s  tm -

po r t an t ,  howeve r '  t b r  you  l o  t l nde rs tand  t ha t  I 'm

an indiv i t l t ra l  and I  am employed by the Dow

Chern i c l l  Company  l  can  no t  g i ve  t he  
" i nd t t s -

l r i i i l "  v iewpoint  on the strb ject  of  occt tpat ional

suf t ry and heal th or  any olher mal ter '  re l r l ly '

Wha t  I  do  wan t  t o  t e l l  yo r r  i s  a  l ew  o l  my  t hough t s

rund l  l i t t le  about how occt tp: t t ional  heal th and

, , ,* , ,  ^ . "  handlet l  at  I )ow These v iews l rnd

p fac t i ces  a l  e  no t  neccssa r i l y  t yp i ca l  o f t he  i nd t l s -

r , r .  h, r . , t  they are t lescr ipt ive ol  l t  pr t lgram oi  a

. , , n t puny  wh i ch  I  t h i nk  h r rnc l l es  t hese  i l r oh l ems

ivc l l .

l n  t i r l k i ng  abo t r t  hea l t h  e t t ec t s  r e l a ted  t o  chem-

ical  erpost t re two i let ' in i t ions are neet led:  
. l )  

to

x i c i t y  i s  t he  ab i l i t y  o f  a  chem ica l  t o  ca t l se  l nJ r l r v

ro  r r  l i v i ng  o rgan i sm by  o l he r  t han ,mech t r l l L t l l

i t  .unt .  : l  haz-ard is  the probabi l i ty  that  r tn tn l t t ty

w i l l  o cc t l l  i n  l t  g i ven  s i t t t a t i on  l ) r ohab i l i t y  r s  l t

k cy  wo ld  i n  t h i s  second  de l i n i t i on  l - he  re i t son

t , , , :  nr , ,n-u argt tments aboLtt  chenl ic l r l  hazl tc l '  I

be l i evc .  i s  l ack  o l  l l g f ecmen l  o r  t t nde l s t i t nd tng

i r bo t l t  t he  qL tes t i on  o f  p roh i r b i l i t y" '  
i :nt  gf  "A t 'h is r ;emrnlr l  wl ls  ent i t led prol 'essional

r e  spons ib i l i t y  bec l l t t se  I  t h i nk  t h i l t  i s  wh l t t  occ t l -

p r r t i ona l  sa l e t y  anc l  he : r l t h  i s '  i r  r espons ib i l i t - v  o l

p lo l 'essional  people lndtrst l  y  is  people '  l rnd the

peop l c  who  a re  c r i t i ca l  i n  shap ing  occ t t pa t i on l t l

ruf  . : t -v  "n. l  helr l th pol icy are professionlr l  people '

l , . , . tp. r r t "nt  among these preless ion: t l  peoplc are l t

vu r : i e t i t  o l  c l i s c l p l i nes  bu t  chem is t s  i r nd  chem ic l r l

. ng i n . " r ,  a re  lwo  o i ' t he  c r i t i ca l  p r t t l e ss i ons  i n

t h i s  a l  ea .

One  o f  t he  t i r s t  t h i ngs  wc  m t l s t  do  i s  i nc t l l c l l t c

each and evefy pfot 'essional  person who is going

to  make  h i s  ca ree t  i n  t he  che r r - r i ca l  l l e l d  w i t h  t he

t  ea l i za t i on  t ha t  eve ry  con ipound '  eve ry  l o rm t l l a -

t i L )n ,  c ve f y  m i l n t t l a c ru r i ng  p rocess  ca r r i es  w i t h  i t

some clegree of  hazard re lated to heal th becaLise

o t ' t ox i c i t . v .  A l ong  w i t h  t h i s  I ea l i za t i on  shou ld  g t r

t he  know le t l ge  t ha t  dec i s i ons  re l a ted  t o  haza ld

afe decis ions t l f  r isk versLls benel i t  ancl  bolh the

I isk ant l  benet l t  s ic les ot  the equat ion shotr ld be

eva l t r a ted

' Ihe 
next  th ing we need to te i ich prot 'essional

chem is t s  and  eng inee rs  i s  an  awa reness  o f  wha t

tor ic i t f  is  ant l  something about hazard ev: i lu i r -

6

t ion.  
- l -he 

reason that  chemists and chemical  en-

gineers are so cr i t ical  in th is area is  because they

may be aware of  problems or polent ia l  problems

related to toxic i ty  much ear l ier  than olhers '  
- I 'o

help remind Dow employees of  the need to con-

sider toxicr ty and hazart l  and t t l  be sure we don' t

develop prodrrcts of  unknown hazard'  q ' 'g  have

inst i t t r ted a prodLlct 's lewardship program The

ir im of ' th is progr: lm is to assure that  L)ow pro-

r l r r c t s  l t t e  d e i c l o P e d  w i t h  c r r r e l i r l  i l t t e n l i o n  l ( )

env i t onmen ta l  and  hea l t h  impac t  
' f h t s  p fog ran l

i nvo l ves  ass i gnmen t  o l  s l ewa fdsh lp  o r  r e \pons l -

b i l i ty  fof  a p lodtrct  or  potent ia l  prodt lc t  to an

indiv ic lual  whose duty i t  is  to he st l re that  proper

t es t i ng  i s  ca r r i ed  o t t t  and  p ropc t  eva l t l a t l ons

rnat le.  [ 'he idetr  extends beyond these indiv ic lLt-

l ls  in that  others become involvet l  in  l rncl  be-

comc aware ot ' the problems and ctTorts o l  the

prodt tct  s tewl l rd.  
- l  

h is serves to educate mltny

people to be i t ler t  to a vartet  y o l 'prohlems incl t td

ing occLtptr t ionl l  sat 'ety and heal th This p log-

rum is wi t lc l l '  t rsed in the company and has l i re

support  ot 'managenlen( i l t  [ )ow As wi th n] i lny

st tch tot l ls '  the l tc t t t l t l  n lechanics ot  the program

lr t  e sect lndarv t ( )  the awlt l  ene ss t l l ' l tn t l  edt tc l t t ton

l r bo t t t  p t . oh l cn r s  t e l l t l c t l  t o  t l c c t t p i t t i t l n i r l  s i r l e t l

l r r r t l  l t e l r l t h  l l nd  t l r c  cn r i l t l nn l en t

I  l cnd  t o  t a l k  abo t r t  1 ( ) \ i c i t !  when  t l c cL tp l t -

t i ona l  sa te t y  l r nd  hea l t h  l l l c  be ing  d i \ c t r ssed  he

ca r t se  I  l t n r  l r  t t l x i co l og i s t  Howeve t  '  t he fe  a re

two  o the f  d i sc i p l i nes  whose  ma in  l i r nc t i on  l i e s  i n

occLrpat ionai  s i r f 'e ty and'  in part lcul l l f  '  occt lp i l -

t i ona l  hea l t h .  f hese  a re  i nd t r s t r i r r l  hyg iene  and

occupa t i ona l  med i c i ne  Uo th  01 ' t hcse  d i sc i p l i nes

h . r vc  impo r tan t  and  i n l e rdependen t  r o l es  a l ong

w i t h  f  o r i co l og i s t s  i n  f i r s t  I ) r ( r en t i t l l :  bu t '  when

necessi i ry .  l inding and resolv ing heal th prob-

l en rs  i n  chem ic i t l  l i t bo i a to t i es  and  p l l n t s '

l n  a  pe r t ec t  wo l l d .  l t s  chem ica l s  l t r e  d t sco -

l 'e t 'et l  i tnt l  t leveloped by chemisls i tnd chenttc l t l

eng inee t  s .  t hc i r  h i o l og i ca l  p rope i  t i e s  woL r l t l  be

l i r l l y  cha rac te r - i zed  by  t ox i co l og i s t s  l nd  o the f

h i o l og i s t s . ' l - hese  p rope r t i es ,  and  t he  t t se  r l t  t he

conrpot tncl  woLr lc l  be taken into consl t ier l t t ion in

a  de te fn l i na t i on  o l ' haz r rd  by  a l l  i n vo l veC  fhe

indus t l i a l  h - vg ien i s t  wo r r l d  mon i t o l  i he  wo fk -

p l ace  l o  be  s t t l - e  e rpos t t l  es  wou ld  be  kep t  hc l ow

hazar-dot ts le l 'e ls .  
- l  

he medical  peoplc would er-

r um ine  i i l lwo rke rs  t o  be  su re  t hey  have  no  spec ia l

nredical  p loblems which would make them more

!uscept ib le to chemical  etTects Medical  st t rvet l -

lance would cont inue to be sure that  no medical

condi t ions develop which would change the in i -

t ia l  judgement.  Specia l  medical  tests could be

rnst i tuted to look lbr  eU'ects to be expected f iom

poss ib l e  exposu re  t o  chem ica l s  used  i n  a  pa r t t cu -

l a r  p l an t .

Now  th i s  i sn ' t  a  pe r l ec t  wo r l d ,  bu t  I  t h i nk

the re  a re  t imes  when  we  a l e  com ing  reasonab l y

close to fo l lowing the sequence of  events out-

l ined.  [ :ven when we r lo to l low that  course of

ac t i on .  w i t h  a l l  good  i n t en t i ons '  p rob lems  s t i l l

l r r i se  l t n t l  c r i t i c i sms  : l l  e  made  l t  seems  t o  me

thu t  t he  s t l t l r ce  o f  t he  c r i t l c i sm  i n  l t s  many  cases

as  no t .  i :  o r r r  r nab i l i t l  t o  answer  a l l  ques t t ons

becu r t se  o l  t he  comp lex i t y -  o l ' t he  p rob lem o r  t he

\ t u te  o f ' t he  a f t .  Fo f  examp le '  i t  seems  t ha t  many

peop le  t h i nk  oL r r  ab i l i t y  t o  de te rmrne  t ox i c i t y  i s

more  re f l ned  t han  i t  i s .  Even  when  ou r  ab i l i t y  i s

no t  ove r ra ted '  o t l r  capac i t y  t o  do  t h i s  k i nd  o f

wo rk  i s  ( ) ve r r l l t ed .

S ince  t ox i co l ogy  ge t s  l o t s  o f  a t t en t l on  t hese

t lays when occupat ional  h ' ;a l th is  d iscussed l

wou ld  l i ke  t o  t a l k .  i n  i t  gene ra l  way '  : r bou t  t he

s ta te  o f  t he  r t r t  w i ( h  r e \pec t  t o  t ox i co l ogy

Io r i co l t l g l .  t t t  l r l  l e  i t : t  l h c  l " l l n ch  o f  i t  w i t h

*  h i ch  I  l l t t t  co t t ce t  nc t l  de l r l s  w i t h  e f l t c t s  o t

ehcn r i c l t l s  r l t r  i t n i n l l t l s  l . o l l ow ing  c t l l l e c t i on  o t

r l l r t l t  o t t  l t n i t l l l i l s .  j t r dgen len t  i r  l r pp l i ed  i n  l r n  e l l b r t

t o  t c l i i t c  t hc  t l l l l r  t o  po len t i i l l  c t ' l e c t ;  t b I  man  l n

mi ln\  c l l \c \  \ \  c  mi l )  lec() l l l lncnd levels o l  expos-

t r lc  whlch l lppcar t ( )  hc te l isonahle t i l r  n lan basecl

o r i  t h i s  da t l l

Wha t  a re  t he  k i nds  t t l  t es t r  and  t he l l  deg ree  o f

l e l i ah i l i t - v  l i r l  p red i c t i ng  e t l ec t s  i n  man ' l  The

p lacc  t o  \ t l l f  t  t o \ i c i t \  wo rk  ( i i nd  haza rd  eva lua -

t i on )  i :  b r  de te rn l i n i ng  t he  i i c t l t e  e f ' f ec t s  o1 ' chem-

i c l r l s  t l n  l l n t n l i l l s .  I ha l  i r '  wha t  e t f ec t s  a re  p ro -

t l L t ced  t t t i e t  l t  s i ng l e  t l t  \ ho r t  exposu re  
' l  

he  t es t s

t ha t  a l e  n t l rm l t l l t  done  i n  t h t s  a rea  a re  t es t s  l o r

l r cu t c  t l t  i t l  t o r i c l t l  .  ' k i n  and  eye  i r r i t a t l on '  t es t s

l b t  l t b : o t  p t i on  t h l o t l gh  t he  sk i n '  and  acL I t e  i nha -

l i r t i on  t es t s  when  app ropna te  
' f hese  

1es1s  a re

reasonahl l  r .e l iable and lead to f i r i r ly  good

. iudgements when proper ly interpreted These

kinds ol ' tests have been done for  many years and

the fe  i s  I easonab le  l l g reemen t  on  t he  gene ta l

r va f  i n  wh i ch  t hese  t es l s  a re  done '

l ' c i  l i ke  t o  t e l l  you  a  l i t t l e  anecdo te  Jus t  as  an

i l l t rs t rat ion ol '  the advances we've made in th is

arei i  over the -vears.  One of  the problems that  led



to the establishment of the Toxicology Laborat-

ory at  Dow was deaths,  human deaths,  resul t ing

from phenol exposure on the skin. Phenol is

important Dow product then and now, and of

course the company was concerned about how

to prevent such deaths.  A consul tant  was hi red

who advised Dow that  the t reatment of  choice

af ter  sk in contact  wi th phenol  would be to wash

the skin wi th a lcohol .  This conclusion was based

on the fact  that  phenol  is  much more soluble in

alcohol  than in water.  So that  seemed very logi-

cal .  However,  problems cont inued to occur so

Dr.  Don I r ish,  Dow's f i rs t  tox icologist ,  was

hired and presented wi th th is problem. He de-

termined that  in jury or  death af ter  sk in contact

wi th phenol  could be prevenled by washing wi th

water.  Even though the phenol  is  not  as soluble

in water i t  can be more ef l 'ect ively removed be-

cause large amounls of  water  can be used, and

the  so lu t i on  wh i ch  i s  t b rmed  i s  so  d i l u t e  t ha t  t he

mater ia l  is  e l lect ively carr ied away f rom the

sk in .  When  a  so l ven t  such  as  e thano l  i s  used  l o r

washing the phenol  ofT,  the solut ion that  is

lbrmed is more concentrated and tends to spread

the  pheno l  a round  t o  o the r  a reas  o f  t he  sk i n  t hus

increasing the area of  conlact .  L,or  many years

the  i ndus t r i a l  hyg iene  p rac t i ce  f o r  pheno l  has

been  t o  p reven t  sk i n  con tac t ,  o f  cou rse ,  bu t  i n

t he  even t  o f  s k i n  con tac t  t o  wash  w i t h  l a rge

amoun ts  o f  wa te r .  One  wo r r l d  t h i nk  t ha t  t h i s

problem should be pret ty wel l  set t led.  However- ,

a verv recent  publ icr t ion l t -om h,ngland has rs-

v i ved  t h i s  ques t i on  unc l  has  t r i ed  t o  ex tah l i sh  by

use  o l ' r - abb i t  t es t s  t ha t  wash ing  w i t h  wa te r  i s  no l

as  e f ' f ec t i ve  as  wash ing  w i t h  i r  va r i e t y  o f  so i -

ven t s .  And ,  I  suspec t ,  i l  g rea t  deu l  o f ' d i s cuss ron

w i l l  occu r  on  t h i s  sub jec t .

I  th ink th is anecdote serves to i l lustrate that

there may not  be widespread agreement on the

best  way to do th ings even al ler  20-30 years ol '

exper ience.  However,  we must do whal  we can

to evaluate acule et l 'ects and to make recom-

mendat ions based on these evalLtat ions that  we

bel ieve wi l l  help to protect  people l l  om

ef l 'ccts resul t ing f rom i rcute exposure to chemi-

ca l s .  A t  Dow  we  have  a t  t he  ve f y  m in imum

some knowledge of  these acute ef ' lects of  chemi-

cals on animals befbre any large scale produc-

t ion takes place,  and i r r  mosl  cases befbre even a

p i l o t  p l an t  sca le  ope ra t i on  i s  i n i t i a t ed .  l n  many

cases,  we go a step fur ther and perfbrm these

kinds of  tests on compounds ei t r ly  in the re-

sea rch  s tages  t o  assess  t he i r  t ox i c i t y .  Th i s  da ta

can then be used to help assess the r isk s ide ol

the r isk-benet ' i t  equat ion betbre heavy capt la l

commitmenls are made to product ion plants.

Af  ter  some idea of  the acute ef l 'ects has been

obtained,  i t  is  necessary to make an assessment

of  the ef- fects of  repeated exposure to chemicals.

Ideal ly ,  these exposures,  l ike the acute expos-

ures,  are by the same route ofexposure as those

expected ior  man. For example,  i f  we are ta lk ing

about a volat i le  mater ia l  which peopie may in-

hale,  then repeated inhalat ion exposures would

be appropriate. Repeated exposure toxicity
studies have generally been classified into at
least  two types based on durat ion.  Those last ing
from several days up to several months are gen-

erally referred to as sub-acute or sub-chronic.

The other type,  chronic exposures,  usual ly  last  a

major portion of the animal's lifetime, for ro-

dents a year or  more.  Many sub-chronic tests

have  been  done .  Usua l l y  va r i ous  pa rame teha re

moni tored dur ing the course of t reatment,  and at
the end of  the studies the animals are k i l led,

broken up into their  component parts,  and these
studied microscopical ly  to look for  morphologi-

cal  changes.  The ski l ls  that  have been developed

tbr doing these k inds of  studies have been honed

to a high degree and these studies can be carr ied

ou t  t a i r l y  e f f i c i en l l y .  Bu t  t he re  i s  a  l o t  o f  wo rk

involved in these.  Probably the most cr i t ical

parameter is  the pathological  study done at  the

end to look for  microscopic changes in the or-

gans  and  t i s sues .  Un fb r t una te l y ,  t h i s  i s  a  ve r y

emp i r i ca l  s c i ence  and  t he re  i s  o t i en  t imes  much

d i scuss i t l n  ove l  t he  s i gn i l i c i r nce  ( ) r ,  on  occa \ i on .

even  t he  ex i s t ence  o fa  pa r t i cu l a r  l es i on  o r  f i nd -

ing.  In any case many of  us f 'eel  that  these sub-

acute or  sub-chronic studies short  of  l i f 'e t ime are
some  o f ' t he  mos t  r e l i ab l e  s t ud ies  done .  Bes t  i n

t he  sense  t ha t  t hey  l eave  t he  g rea tes t  sense  o f

sat is f : rct ion and the l 'ewest  unanswered ques-

t ions as long as c l rncer is  not  one of  the qtres-

t i ons .  l nc l L rded  among  sub -ch ron i c  s t r r d i es  u re  a

va r i e t y  o f  specm l  s t ud ies .  
' l ' hese  

wou ld  i nc l ude

s tud ies  o l  t e f a togen i c i t y .  r ep lod r r c t i on  and
mu tagen  t c r t v .

The  o the l  k i nd  o1 '  s t udy  wh i ch  i s  so  c r i t i ca l

t oday  i s  t he  ch ron i c  t ox i c i t y  s t udy .  I hese  a re

ca r r i ed  ou t  i n  l a rge  numbers  ( l  hope )  o l ' an ima l s

fbr  a major  port ion of  the animal 's  l i l 'e t ime. The

main reason these stLrdies are done is to detect

cance r .  Howeve r .  I  be l i eve  t ha t  such  s tud ies

shoLr ld character ize the tota l  response of  the

an ima l  l o  t he  chem ica l  and  no t  j L r s t  p rov i de  i r

coun t  o l '  l r rmps  : r n t1  h r rmps .

Ano the r  ve r y  impo r tun t  spec ia l  aspec t  o l ' t o x -

r co l ogy  i s  becon r i ng  n ro re  an t l  mo re  impo r tan t  t o

L r s .  Tha r  i s  t he  s tL rdy  o f '  pha rmacok ine t i c s  and

me tabo l i sm .  I  he  s tL rd i es  done  i n  t h i s  a rea  have

as  t he i r  u im  de l l n i t i on  o t  t he  k rne t i c s  o l  d i snos i -

l i on  o f  chem ic i t l s  ( no t  necess i r r i l y  pha rmaceu t i -

ca l s )  once  t hey  have  been  adm in i s t e red  t o  an

ganism. Knowledge ol  the rate processes to

which a chemical  is  subjected in the body may be

c ruc i a l  i n  t b rm ing  j udgemen ts  abou t  t he  impo r -

tance of  expost l re to a g iven chemical .  
' fhe 

as-

sL,nrpt ion that  appears to have been made many

t l l , es  i n  t he  pas t  i s  t ha t  any  s i ze  dose  o f  a  chem i -

c ' , r l  is  handled s imi lar ly  by an organism. 
' Ihat  

is

to say,  i ts  rate of  d isposi t ion by the organism

depends on dose in the same way regardless ol

t he  s i ze  o f  t he  dose .  
" f h i s  

ove r l ooks  t he  poss ib i l -

i ty  of  saturable detoxi f icat ion processes.  For

examp le ,  when  t he  concen t ra t i on  o f  a  chem ica l

in the body is  low there may be an enzymat ic

Drocess which converts that  chemical  to another

compound at  a rate such that  i t  can be readi ly

eliminated without causing toxicity. If the con-

centrat ion of  a chemical  increases,  that  is  i f  the

dose is  increased, the or ig inal  enzymat ic process

may become saturated, or overwhelmed, and

other processes which may proceed at  s lower
rates will become more important as means of

clearing the compound from the body. At high

dose levels these al ternate processes may over-

shadow the process taking place at  low levels

even at  doses below those required to cause

acute poisoning.  I f  the metabol ic  react ions tak-

ing place at  h igh concentrat ions should produce

a more toxic chemical ,  then the response may be
qui te d i f ferent .  In some cases an actual  car-

c inogen may be fbrmed by lhese al ternate

metabol ic  routes.  How can we be sure that  such
processes are nol  taking place al  h igh levels to

produce carc inogenic internediates? We can' t

be sure of  that ,  but  many animal  studies have

been done at  very h igh dosage levels and re-

su l t ed  i n  t ox i c i t y  and  i n  pa r t i cu l a r ,  i n  some

cases,  in a carc inogenic response. How mean-

ingful  are such studies i l 'a l ternate metabol ic

processes are induced at  these high levels ' l  I t  is

r  l r r  e  I  h : r l  m : rn  i r  eve r  exp t l sed  on  l r  ch r t l n i c  h r r s i :

to h igh levels of  compounds,  so should such

studies be assumed val id fbr  making judgements

fbr  man' l  I  f 'eel  that  at  the minimum these high

dosage levels must be examined wi th phar-

nracokinet ic  techniques to establ ish that  a s imi-
lar i ly  to the rate processes al  lower dose levels

exists betbre a judgement of 'carc inogenic i ty  fbr

man  can  he  made .  l dea l l y  t he  en t i r e  me tabo l i sm

o l ' t he  compound  sho r r l d  be  known  and  ve r i f l ed

rn  m i l n .

A  cuse  i n  po in t .  and  one  unde r  s l udy  i n  ou r

l abo ra to r y  now ,  i s  v i ny l  ch l o r i de ,  a  compoL tnd  o f

obv ious  h i gh  i n t e res t .  I  don ' t  t h i nk  any  o l '  us
would argue at  th is stage about the abi l i ty  of

v i ny l  ch l o r i de  t o  p roduce  l i ve r  l r rmo rs  i n  m ln  o r

animals.  However,  i t  took rather h igh levels and

long t imes to produce tumors in animals.  What

data is  avai lable on exposure of  people who

showed l iver  tumors indicates that  the levels to

which they were exposed were re lat ively h igh.

E,pidemiologic studies at  [ )ow on 30 years ex-

per ience wi th v inyl  chlor ide prodrrcf ion and

handl ing by 594 employees has revealed no an-

giosarcomas. Also,  there were no cases ol -

acroosteolysis,  a wast ing of the bones of the ex-

t remit ies,  which tends to be associated wi th

vinyl  chlor ide exposure.  Based on animal

studies done at  Dow the levels of  v inyl  chlor ide

in our p lants has been contro l led and was se-

quent ia l ly  reduced so that  the levels to which

people were exposed were general ly  below 50

ppm of  v inyl  chlor ide.  Workers exposed to

higher levels for  s imi lar  per iods of  t imes in other

companies,  have shown l iver  tumors but  we

have not  seen any at  Dow. There is  a good set  of

exper ience in the Dow employees indicat ing

that  i f  v inyl  chlor ide is  contro l led to reasonable

levels,  in our case 50 ppm, perhaps the r isk tbr

l iver  tumors is  not  as high as some might  th ink.

Another lesson I  th ink we can learn f rom lh is



data is to use all data available to us. There pounds are not really carcinogens at all or are

somet imes seems to be a tendency to re ly on such weak carc inogens as to be easi ly  handled.

animalstudiesalonetotel lusaboutcarc inogenic By no problem I  mean the r isk of  handl ing or

ef fects when there may be large human popula-  using these compounds is  not  real ly  very h igh.

t ions avai lable on which re l iable epide miologic However,  we can' t  ignore data which suggests er

studies can be conducted.  Al l  th is data should be compound may be a carc inogen. Thus,  i t  wi l l  be

used in making decis ions about future human necessary to study and restudy many of  the

exposu re .  compounds  i n  t ha t  l i s t  as  we l l  as  o the r  com-

I wourrr rike to crose wirh a 'ew poinrs abour :l:':1.::TliI #;ffi:':i,ff:T:
pr ior i t ies and resources.  Many of  you may be c inogenic i ty  in animals,  about the only good

fam i l i a r  w i t h  a  l i s t  t ha t  came  ou t  no t  l ong  ago  cho i ce  aL  t he  momen l  i s  l a rge  sca le ,  l ong  t e rm
which was taken f rom the toxic subslances l is t  tests.  These tests are expensive in both faci l i t ies
by the Nat ional  lnst i tu le ofOccUpat ional  Saf 'ety and manpower- .  

- Ihe 
expense p(r  , \ ( '  c loesn' t

rnd Heal th.  This was a l is t  of  over |  ,000 chemi-  part icular ly  concern me because I  l 'eel  the
cals which have been c lassi l led as carc inogens economics ol 'a compound must be able to sup-
o r  neop las t i gens  based  on  v l t r i o t t s  k i n t l s  o l ' t l a l a .  po r t  an  adequa te  assessmen t  o t '  t ox i c i t y .  t su t ,
mos l l y  an ima l  s l ud ies .  Now  the re  i s  no  do t t b t  s i nce  t hd re j us t  a ren ' l  enough  resou rces  ava i l a -
that  some of  these chemicals are curc inogens in b le now to study al l  of  the compounds that  need
lact  and impose a great  hazard lbr  man. Btr t  I  to he looked at ,  we are al l  going to be in the

th i nk  i l  i s  equa l l y  l i ke l y  t ha t  many  o t  t hese  com-  pos i t i on  o f  he lp i nq todeve lop  r r r i o r i t i e s .  I nadd i -

t ion to making these pr ior i ty  assessments t t  ls  my

personal  f 'eel ing that  the f inal  select ion of  what is

to be studied must be communicated more

broadly to develop or  to prevent dupl icat ion of

ef fbr t  by var ious laborator ies.  I t  would be very

unfor tunate for  two or  three laborator ies to be

perfbrming long term inhalat ion studies on the

same compound.
There are a number of  other topics which I

t h i nk  shou ld  be  d i sscussed  by  an  i ndus t r i a l  r sp -
resen ta t rVe  t o  a  sympos rum such  as  t h r s .  How-
eve r ,  I  don ' t  t h i nk  you ' l l  wan l  t o  s i t  and  l i s t en  t o
me  a l l  day  so  I  won ' t  b r i ng  t hem up  now .  One  i s

the subject  01'what represents an acceptable de-
gree ol  r isk.  We heur a lot  of  ta lk about sal 'ety

wh i ch  seems  t o  imp l y  t ha t  peop le  expec t  abso -

I r r t e  sa l e t y .  [ - e t  us  r emen rbe l  we  a l l  t ake  r i s ks

everyday.  Some are voluntary and some are in-

vo lun ta r y  bL r t  i t  i s  imposs ib l e  t o  e l im ina te  r i s k

f l .om ot t l  l ives.

.  Thank you tbr  the opport t tn i ty  to present
t nese  remarKs .
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' f  
he  v i ewpo in t s  wh i ch  w i l l  be  d i scussed  may

general ly  re l lect  organized labor 's  at t i tude.  bul

mo re  spec i t i ca l l y  w i l l r e l a te  t o  t he  Un ion  wh i ch  I

r ep resen t ,  The  Un i t ed  Rubbe r ,  Co rk ,  L i no leum
and  P las t i c  Worke rs  o f  Amer i ca  and  Canuda .

Hav ing  se rve t l  : t l l  s cc to l s  i nc l ud ing  Acaden t i u
( : r dm in i s t r a t i ve  and  resea rch ) ,  I ndus t r y  ( f e -

sea rch  anc l  consu l l u l i ve ) ,  Gove rnmen t  ( consu l -

t a t i ve  and  resea rch ) ,  and  Organ i zed  l . t bo r  ( con -

\ l r l l ; r l i ve .  r ' e se : r r  ch .  l r n t l  l r dm in i s t n r t i r  e )  t r s  l r  p r  r r -

l ' e \ \ i ( ) n : r l .  I  l i n d  m y s e l l  i n ; r  r r n i q r r e  n ( ) \ i l i o n  l ( )

address a group of  prol 'essionals who have the

d i r ec t  l i ne  r espons ib i l i t y  o f  p rov i d i ng  wo rke rs

wi th the saf 'e and heal thfu l  worN, envi lonment to

wh i ch  t hcy  a r -e  en t i t l ed .  Th i s  r espons ib i l i t y  i s

soc ia l ,  mo ra l .  e t h i ca l  anc l ,  w i t h  t he  adven t  o1 '

O S I I A  : r n t l  N I O S H .  I e g : r . .

Mv  p l ime  l espons ib i l i t y  t o  t he  I n te fn i t t i on i l l

[ ' r es i den t  o l ' o r r r  un ion .  [ ) e t c r  Bo rnmar i t o .  i :  t o

assist  our '  190,0(X) nrembers wolk ing rn ahoLrt  6(X)

manu f i r c t u l i ng  f uc i l i t i e s  i n  t he  L l n i t cd  S t i r t es  und

Canada ,  by  p rov i c l i ng  i t  se r v i ce  t hu t  cou ld  eve r r -

t ua l l y  pe  l r n i t  ou r  membersh ip  t o  wo rk  and  l i ve

sal 'e ly ancl  hei t l th l i r l ly .  My depat ' tnrent  is  in-

vo l ve t l  i n  l l l  a spcc t s  o f  Sa l ' e t y  and  Hea l t h ,  i n -

c l ud ing  nego t i u t i ons .  on -s i t e  v i s i t s  and  su rveys ,

wo rke r  i t n t l  man l l gemcn t  l l i r i n i ng  and  rndoc t r i -

nu t i on ,  and  p rov i d i ng  t echn i ca l  gu idance  t o  ou r

cu r ren t  nego l i u t ed  | esea rch  s l ud ies  be ing  c0n
t l t t c t ed  a t  H  a r va rc l ' s  und  t he  t J  n i i ,  e r  s i t  y  o f  No r t  h

C 'u to l i n l r ' r  Schoo l s  o l  l ' ub l i c  l l ea l t l r .

OL r r  go l r l  i s  env i l onn ren t i t l and  n r c t l i ca l  con t ro l

o l  wo rke l s  exposed  t o  t he  mu l t i t ude  o l  chem i -

c l r l s  wh i ch  m l r y  i r f l ' e c t  t hem.  
' l ' hese  

con t l i t i ons

have  shu t t e | cd  t he i r  l i ves  by  ea r ' l y  dea th  l l on r

c r rnce r  and  o the r  l u t l r l  c l i se : r se .  and  h l r vc  p ro -

ducec l  I i nge r i ng  and  pa in l i r l  o cc t t pa t i on l l  d i s -

uases which r-ob them of  those so-cul let l  "gt t l t lcn

yea l s "  u f ' f e t i r emen t .

These  comrnen l s  i | |  e  / i ( ) /  specu la t i \ e . t ] u1  i u  e

based  on  nun le rous  pub l i shed  repo l t s  i n  med i c i r l

and  t echn i ca l  j ou rna l s  f l om  th i s  coun t r y  and

Eu rope .  
' l  

he  ep idemro log i ca l  s t ud ies  have  i nd i -

ca ted  an  ex t r eme l l ,  h i gh  i nc i dence  o i  dea th  t r om

fb l l ow ing  caL rses :  l eukem ia  ( cance r  o1 ' t he

b l o o d l .  l t r n g  c i t n c e r .  b l a d d e r  c a n c e r ,

meso the l i oman  cance r ,  l ymphosa rcoma .  and

co rona ry - vascu la r  d i sease .  Mo rb id i t y  s t ud ies

have  shown  hea r t  d i sease ,  se r i ous  l ung  d i sease ,

d i sab l i ng  sk i n  d i sease .  d i abe tes .  p l ycomo to r  d i s -
t u rbances ,  cance r  o f ' t he  p ros ta te ,  b ra i n  damage .
: r nd  damage  f r om phys i ca l  t : r c t o r s  s t r ch  as  hea t
and  no i se .

' I -hc 
epidemiological  rnortuI i t I  t tnLl  t t rorbid i t t

t l a l a  l eads  t o  t he  i den t i l i ca t i on  o t  c l t L t sa t i ve  ag -

en t s .  Benzene  and  l euke rn i a :  ch l o rop renc  l r nd

p h e n y l l r m i n e :  t r n d  t k i n  e i l n e c l  :  i \ ( r c l i r n : l l t \ .  i r \ -

bes tos ,  t a l c ,  m i ca ,  f r ee  s i l i ca ,  an t l  ca rbon  b l l r c k

p rod t r c i ng  l ung  d i se l r se  and  c l t nce t .  l n  essence .

t hey  i nd i ca te  t h i t t  wo rke t  s  i n  t he  rubbe t  i ndus t r y

i r r e  u t  r i s k .  V i ny l  ch l o r i de  and  o thc r -  f i l onomers

show  thc  r i s k  t o  o t r r  n ren rhe rs  man r r l ac t r r l i ng
po l ymers : r nd  L r s i ng  t hem rn  t he  p l as t i c s  i ndL rs t r  1 , .

Wo l ke rs  i n  t h i \  coun t r \  r r nd  i n  t he  wo l  l t l  l t t c  l t t

t  i s k .  r r a r l  r u t l r t r t r r nu l t l t .  t hc  r i : k  l t nd  haz l t t - d  p t t

l cn l i l r l \  l i r c  n ( ) t  i r c ccp t cd .  t  e  cogn i zed .  cons i

r l e r c t l .  o t  i r t e  g e n e t i r l l y  i g n o t c t l  h r  t h c  p r o l c s -

s i o r l r l : 1 r l  w h o n t  * e  l o o k  l i t r  g L t i d : r n c c .

I n  l d t l i t i on  t o  n r r  l e spo r . r s i h i l i t r  i n  coo rd i n : r t -

i ng  ou r  Jo i n t  OccL rpa t i on i r l  l l cu l t h  l ) r ' ug t  u r l r
s t L td i es  u t  Ha rvu rd  und  t he  LJn i vc l s i t )  o l 'No r t h

Ca lo l i na .  my  uss i s t un t  o r  I  may  v i s i t  one  t o  t h r -ee

Ioca l  un ions  pe r  week  i n  t he  L l n i t ed  S ta tes  and

C 'anuda ,  whe re  t l r e  wo rke t s  i n  t he  p l : r n t s  havg
p lob len rs  i n  l r r  e r r s  o l '  s l r t ' e t y  o l  env i l onmcn ta l

hcu l t h .  P l ob l cn t s  vu r y  i n  de  g r -ee  o l  huza rd .  We

invcs t i ga te  deu1h ,  se t i o t t s  i n j r r r l ,  l i on r  p foces \

equ ipmen l  and  n ra l c r i a l  hund l i ng .  o r  c r ) nd i t i ons

i r n t l  s i t L ra t i ons  wh i ch  t he  wo l ke l s  l ee l  i r l c  r r nhe l r l -

t h \  o r  r r n s l r l e .

Se ldo r t r  t l oes  i r  co tnp l r ny .  l i r r ge  o r  r n r : r l l .  we l -

con re  n re  w i t h  open  l r r  n r s .  I n i t i i r l l y .  t hc l  l e  a r ' : l r d

r c l uc t l r n t l v  t o l e r i r t e  n l )  p f esencc .  Son te ,  hL r t

r  e | v  I ew .  r ' e t i r : e  n r y  en l r v  l o  e \  l r l u r t c  con t i i t i ons

i n  t he  p l un t s  l b r  l eu r  t h ; r t  I  w i l l  i n l i r r n r  t l r e  wo l k

c r s  i r hoL r t  t he  se r i oL t s  huz r r r c l s  t ha l  c \ i \ 1 .  O f  t hose

f ' ew .  l r nd  on l l  t h ree  p l an t s  h l *  e  no t  pe r  m i t t ed  ne

l l ee  access .  two  w i l l  nevc t  r e l i r se  n te  l r ga in .  i r nd

the  t h i r d  i s  aboL r t  t o  i eu rn  u  l e : son  i n  d i p l omacy .
' I  

h i s  now  l eads  i n t o  t hc  a rea  o l  p ro t ' ess i ona l

r espons ib i l i t y  -  -  l he  ucac lem ic i an  i i s  t he  t eache r

and  l esea rche t - :  t he  i ndL rs t r - i l r l  t esea rche r  and

deve lope r - :  t he  p l an t  chem is t .  t he  p l an t  manage r .

and  t he  p l an t  eng inee f .

f  u r r  r l l  t h e  \ n e r r k e r ' \  t h i s  m o t n i n g : i l e  t ( r i n 8  l ( r

r r dd ress  t he  ro l e  o f r espons ib i l i t y  o f t he  Educa to l

and  t he  { cadem ic  Chemis t .  and  I  wou ld  be  re -

m iss  i f  I  d i d  no t  t ouch  on  t h i s  mos tge lm i l ne  a re i t .

I  n J une of  t  h is  yeaf .  we respont ied to a request

t l on r  t he  Env i r onmen ta l  S tL rd i es  Boa rc l  o f  t he

Na t i ona l  Resea rch  Counc i l ' s  Commiss ion  on

Na tu ra l  Rcso t r ces  wh i ch  was  es tah l i shed  t o  ac l -

v i s c  t he  E I )A  on  i t s  l o l e  i n  r csea rch .  My  recom

nrenda t i ons  t o  t he  Bo i r r d  r r r e  s r rmmar i zed  as  l b l -

I ow  s :

L  l n i t i a t e  ac t i on  t o  ga the r  da t i r  t o  r eu l i s t i ca l l y
s c t  m o r e  T L V ' s  -

A .  l ' r ' e  t es t i ng  o l  new  chen r i ca l s
I ) .  I ' e s t i ng  o l ' cL t l r en t l y  r r sed  chen t i cu l s
C .  I ) e r e l o p  t e c h n i q u e s  l i r r .

t ox i co l og i c l r l  ev : r l r l t t i ons

IL  Dcve lop  i t  s ys te rn  t o  c t t ns i de l  s yne rg i s t i c

e l l e  c t s  -  -  l t nd  t o  ev l r l u l r t e  l he  h l r za r -d  po ten t i a l

o l '  m i r t L r l e  s .

I I l .  Ev l l L ra l e  t hc  r r d t l i t i v c  c t l ' e c t  o f  con tmun i t l , -

l r i t  o l  w r r t e r  po l l L r t i on  on  wo r - ke rs  e rposed  t o

en r  i l onncn t l r l  i n sL r l t s  i r r  t he  wo l kp l i r ce .

l \  .  [ ) c r c l r r P  ( r r  i l \ e  : r  L : t n i c t  t c g i \ l t \  \ ] \ l c n t

: r nd  i n i t i u t e  cp i dem io log rcu l  s l ud ies  no t  i n

c o n l l i c t  w i t h  N I O S t I  o r  O S H , A  r e s p o n s i b i l -

i t ,u-.
V .  I n i t i a t e  \ t ud i es  t o  ev l r l r r a (e  and /o r  i so l a te

h l r za rdous  con tpo t rnds  r  es r r l t i ng  l l . on t  chen r i -
c l r l .  ph i ' s i c l r l .  o r  he t r t  r l egn r t l t r t i on  o r  t l e con t
pos i t i on  o l ' po l yn r c l s  espcc ia l l y  i n  t he  rL rhhc r .
i r nd  p l l r s t i c s  i ndus t r  i c s  wh i ch  p roduce  i n -
p l i r n l  t r nd  ou t -p l i t n t  e \ posu re \_

\ ' 1 .  l n i t i i r l c  s l L r d i e s  i n  t h e  u r e u s  o l  p l o p c r  d i s -

J ros l r l  o r  decon tan r i n t r t i t ) n  ( de i r c t i v i t t i on )  o l '
po l cn t i l r l l )  t o r i c  o l  h r r z t r r do r r s  chen t i c l r l s .

\  |  l .  l ' r i l r r t l c  \ i l n n ( r l l  i l t  i n i l i l r l t '  , r r l i ( ) n  l ( )  l t l r t n

p l o l e s s i o n l r l s ,  s p e c i l r l i s t s .  p i r t r -

p ro l ' e ss i on r r l s ,  e t c . .  i n  i r l l  a l eas  o l  e t t v i t t t n -

n ren tu l  he : r l t h .

V  I I  I .  l ' r ' o v i dc  i n -pL r t  t o  uc : r den r i c  i ns t i t r r t i ons  t o

i nc l uc l e  env i r r l nmen ta l  s t L rd i es  r n  ge rm i rnc

c r r l r i c t r l l r .  r nc l ud ing  schoo l :  o l  r ned i c i ne .  1o r -

i co l og l ' .  pha t  n taco log l ' .  eng inee t  i ng  l r n t l

l l r w . '

,A l l  t he  r t en rs  men t i oned  aboVe  do  I  e l a te  t ( )  t he

chem ica l  p l o t ' ess i ona l .  und  i t en t ;  V  l l  and  V  l l  I

spec i l ' i ca l l y  t oL r ch  t he  l o l e  o t  t he  t eache t  un t l  h i .

r e s p o n s i b i l i t y  w h i c h  r e a l l l ' s h o u l t l  b e g i n  i n

e l emen ta r y  r nd  h i gh  schoo l  so  t hu t  t he  g roL rn t l

|Lr les wi l l  be set  fbr  undergr i rdui l te und gt  udtrr tc

)eho ( ) l  C : l r ee l  COt l r \ e \ .  I  he \ ! '  e r ) 1 i l \C \  n t t t r l  i t t

co !po ra te  a t t i t udes  o i  r espons ib i l i t l  i n  t he  rec -



ogni t ion of  ro les in the tota l  society p icture o1'

environmenlal  heal th and safety problems.

No real  ef- for t  is  made in h igh school  "shop"

or chemistry c lasses to indoctr inate students.

Undergraduate chemisl ry,  engineer ing,  and

related science laborator ies are in themselves,

the worst  examples of  unsat 'e and hazardot ts

condi t ions.  Accidents,  f i res,  and explosions are

not  uncommonly encountered on the campuses

tha t  t u rn  ou t  t he  ana l y t i ca l  chem is t ,  t he  p l an l

engineer,  and the planl  manager ofa large chem-

ical  complex.  Has the graduate chemist  or  en-

gineer ever heard of  a TI-V? Can he re late the

lower explos ive l imi t  to a worker exposu re l imi t ' l

Has he been taughl  to become concerned wi th

the  t ox i c i t y  o l  a  chem ica l ,  chem ica l  p rocess ,  o r  a

piece of  mechanical  equipment ' l  Does his thesis

adv i so r  ask  h im  t o  cons ide r - t he  hea l t h  aspec t s  o t

h is research project ' l  The answer to a l l  of  these

quest ions,  general ly  speaking,  is  No, 
' l 'he

graduate school  curr ic t t l i t  prodt tces the sanre

product  -  -  a general ly  t ln infbtmed or mis in-

lbrmed indiv idrr : r l  who is embarking on a prof 'es-

s i onu l  ca ree r .

LJn less  t he  g rad t t a te  i s  a  p rod t t c t  o l ' l t  s choo l

spec ia l i z i ng  i n  env i r onn ren tu l  hea l t h  sc i cnces ,

I r nd  un less  he  i s  emp loyed  i n  a  se t t i ng  whe rc

sa l ' e t y  and  hea l t h  i s  emph i r s i zed .  h i s  i gno lance  i n

t hesc  a reas  l b l l ows  h im .  He  m ly  unknow ing l y

i n j r r r c  h i n r sc l l  o t  h i s  co  wo rkc l ,  o t  des ign  o t '

operatc a s l i  s1r :  m which coLr ld ser iously in j t r le

wo l ke rs  l i r r  whon t  he  i s  r espons ib l c .

Even  oL t t  n red i ca l  s ch t l o l s  n l ay  on l y  p l ov i de

occupa t i ona l  r ned i c l r l  i npu t  o l ' l t  s i ng l e  one  ha l l  o r

two  ho t t l  sem ina l  i n  l r  f bL r t  y ca r  coL l t se '

Wha t  do  I  f  i nd  i n  t he  p l an t s  I  v i s r t ' l

A  p l an l  m i t nuge r  who  i s  l o t a l l y  un i l i r rmec l

aboL r l  t he  huza r t l s  wh i ch  ex i s t  i n  h i s  p l : r n t  an t l

who  de lega tes  t he  s i r f ' e t y  l l nd  env i r onmen la l

hea l t h  r espons ih i l i t y  t o  l t  m ino t  r o l e  and  an  t t n -

t r ' :uned person.

-  A  p l an t  manuge r  wh t l  doesn ' t  c l l r e .  and  se t s

h i s  p r i o l i t i e s  i n  l e t -ms  o f ' do l l a r s  l t nd  cen t :  t t l

p roduc t i on  -  -  OSHA.  and  wo rke t  hca l t h  i t nd

sa te t y  a te  unnecessa ry  ove rhca t l .

-  A  p l an t  man i l ge r  who  n tay  be  i n t o rmed  i r nd

conce rned .  bu t  has  no  i n -house  capab i l i t y  t o

eraluate or  cont fo l  heal th or  sat 'ety problems

A  p lan t  manage r  who  mL ts t  r - e l y  on  an  ou t s i de

sou l ce ,  f l om  the  co rpo ra te  l eve l ,  a  consu l t an l  o r

an  i nsu range  ca r r i e t .

-  A  p l an t  eng inee r  who  i s  so  i nvo l l ed  i n  p l o -

dr-rct ion rssues that  he can' t  f ind t ime to be con-

cerned aboul  worker heal th t t l  s l t fet l '

-  A  p l r i n t  eng inee r  who  t l oes  no t  know  wh l l t  i t

ve l ome te r  o r  an  a i r  s i t n tP ie r  i s .
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-  A plant  engineer who doesn' t  know about the

design of  vent i lat ion systems and hi res the local

t in smith to put  in a beaut i fu l  looking system that

only wastes electr ic i ty .

-  A plant  chemist  who has no awareness of the

nature of  the chemicals that  are used in the plant

re lat ive to heal th hazards.

-  A safety man who wears many hats,  and his

sat 'ety act iv i ty  is  just  window dressing.

-  A doctor  or  a nurse who are only concerned

about f ight ing workmen's compensat ion c la ims

to sat is l 'y  an emploYer.

-  And f inal ly ,  an endangered species -  -  the

working man and woman employed in industry

t ooay .

' l  
he above i l lustrate real  l i f 'e  condi t ions and

s i t ua t i ons  wh i ch  re l a te  d i r ec t l y  t o  t he  ro l e  o1 ' t he

prof 'essional  or ig inal ly  responsible fb l  their

t r : r i n i ng  i n  l r c : r dem ie  i ns l i t t t t i ons .

Perhaps the comments abt lve nray nol  re late

spec i l i ca l l y  t o  t hose  i n  l t t t end i t nce  a t  t h i s  syn l -

pos ium.  Pe rhaps  some  may  l ee l  t ha t  t hey  ma i /  be

. iust  comments to generate t tn l tdversary ro le

One  muy  f ' ee !  t ha t  t he  i ns t i t t l t i on  o r  i ndL rs t r y  hc

o r  she  l ep resen t s  does  no t  f i t  i n t o  t he  l i s t ed  pa t -

t e rns .  Cc f t a i n  l u rge r  i ndus t r i es  r r t r t l  have  p rog -

lams and Iesponsible pr t l f 'essionals to pr-ovide

sal 'e and heal th lLr l  work condi t ions and cnvi t 'on-

rncn t s .  Some  aca i l em ic  i ns t i t u t i ons  may . i L t s l  he

beg inn ing  t o  t  ecogn i ze  t he i l  l e spons ib i l i t y

' l ' he  
g l ea te r  mu jo r i t y  o l 'wo l  ke t s  i n  t h i s  coun -

t r y  a l e  wo l k i ng  i n  l r r c i l i t i e  s  e rnp loy i ng  l ess  t h l t n

l (X )  wo rke rs .  
' I ' h cse  

:ma l l e r  con tpan ies  a t c  no t

I ) ows ,  Du  Pon ts '  F i r es tone  s '  Rohm and  Haas -

t hc ! ' havc  no  i n -ho r t : e  o r  co l  po r l t t c  c l r p l i b i l i t y  on

w h i c h  t o  r e l y .  h t r t  t h c r  s t r l l  h l n c  t h e  \ a n l e  t c

spons ib i  l i t l  .

l  n t  n ( ) t  imp l l  r n r :  t h i r t  l h c  l i r l  g c l  c ( r l  [ r ( r l  i l l c  cn l i

t l e s  a l e  do ing  t he job  t hey  sho t r l t l  be .  hu t  t hcy  d t r

hrrve the uwur(n( . \ . \ .

OS t l , {  has  sha lpened  p l o l i ' s s i t t na i  awa reness
-  i n l b rme t l  wo t - ke t  s '  sh t t t e  t n  l hc  i tw l t r eness .

How many  o l  us  I  ea l l y  know  h t tw  o t l l  r e i pons l -

b i l i t y  i s  go ing  1o  be  b roadened . )  I  hc  new  s t t p -

p l emen la r y  hea l t h  s t l t nd ; t t c l s  a te  go ing  t t l  shock

i r l l  o l  us  i n t o  r - ea l i t y .

L a b e l l i n g ,  p l a c a r d i n g ,  d e v e l o p m e n t  o t

meuningl i t l  rnater ia l  sat 'e1y data sheets,  worker

t ra in ing and indoctr inal ion,  and speci f ic  re-

quirements lbr  moni tor ing and medical  survei l -

lance on at  least  400 chemicals are about to

ovent ' l te lnt  - r 'o l r  r l  you had not  been prepar ing

vourselves.  The chemical  protessional  wi l l  be

d i r ec l l v  i nvo l ved  i n  a l i  phases .  The  Tox i c  Sub -

stance Control  Act  wi l l  f t t r ther del ineate yoi t l

responsibt l i tv  "

The research or  development chemical  en-

gineer wi l l  be required to recognize and bui ld- in

features he previously d id not  consider when he

designed a pi lot  p lanr.  Older p lant  wi l l  be rede-
signed. The analy ' t ical  chemist  wi l l  be required
to develop analyt ical  procedures to moni tor  not
only in-plant ,  but  a lso out-p lant  environments.
The plant  manager must develop personnel  cap-
able of  comply ing wi th a l l  phases of  management
responsibi l i ty  in worker healrh and safety.  The
plant  engineer wi l l  be required to understand his
responsibi l i ty  in comply ing wi th pertbrmance
and  wo rk  p rac t i ce  s tanda rds .  Equ ipmen t  man -
ufacturers wi l l  be required to der e lop equipment
capable of  pertbrming " in compl iance.  

'

And  mos t  o f  you  w i l l  be  us rng  t he  c l oak
"economic I 'easib i l i ty"  to h ide behind.

And  t he  wo rke r  may  s t i l l  be  t he  pawn .

The complex problem of  environmental  con-
t ro l  is  not  a s ingular  ef lor t ,  i t  is  the combined
el lbr t  o{ 'a team:

--  ' Ihe 
academician

- -  ' l he  
r esea rch  sc i en t i s t

- -  The  i ndus t r i a l  hyg ien i s t

- -  The  t ox i co l og i s t ,  t he  occupa t i ona l
phys i c i an

- ' fhe 
engineer ' ,  the saf 'etyman

--  The worker

The  wo rke r  ; r nd  h i :  un i on

- ' l ' he  two rke r ,  h i s  L rn i on  and  t he  company .

Ou r  p ro l ess i ona l ,  voca l ,  soc i a l  and  e th i ca l  r e -

spons ih i l i t y .  ob j ec t i ve l y ,  has  been  and  w i l l  be

the  \ ame  when  i t  r e l a l es  t o  wo rke r  hea l t h  and

sal 'ety ' . ' l 'he . rcr . r1rc o l '  ot t r  responsibi l i ty  has

changed -  let 's  accept the chal lenge, f i rce i t

l ea l i s t i ca l l y ,  bu t  ye t  ob jec t i ve l y .  r o l l  up  ou r

s l eeves ,  and  beg in  do ing  wha t  shou ld  have  been

clone years ago -  -  loday!

L. l rbor- 's  concern is  going 1o t ly  to make st t re

you  assume  the  respons ih i l i t y  t o  p ro l ec t  t he

Americ l tn wclrkf i r rce.

LETTERS
^\ i  r :

Timc tloe.s not l)ermit un alubitrutiort o.l rnr
e.rperienta.s * itlt tlte " l,etter.s t olumn ol
C&EN. Su. l l ice i t  Io sut '  t l tut  t l tet '  x 'ere most l t '

negut i re.  I  do l tut  e one suggest ion I  u 'ould l ike

Io (oter .  "Let t t ' rs"  s l tor t ld o. l . ler .spuce. for  u

vur iet l 'o l  opin ions on mutters o. f  u subject i re

naturc. Brie-f correspLtndance on chenilcul

hu: .urds,  nt ispr ints,  br ie. l  technicuI  reports,  eIc. ,

should be carr ied in u "  Tecl tn icul  Conmurt i t ' t t -

t ions" - tect ion.

{legurd.t,
J. I). f: ru:.t t,
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Why YOU Shou ld  Jo in  the  DPR

The Div is ion of  Prof 'ess ional  Relat ions is  the only Div is ion for  ACS members in terested in  the chemist  as wel l
as in  chemist ry .  Jo in us and get  in  on the act ion!

The Div is ion provides a unique lbrum fbr  d iscussion o l 'po l ic ies and programs to promote pro l 'ess ional  re lat ions
topics.  The Div is ion has been responsib le for  some ol ' the most  in terest ing sessions at  the last  f 'ew nat ional  ACS
meet ings -  Pro l 'ess ional  Envi ronment  Choices in  Perspect ive.  Professionel l  Divers i ty  fbr  the Scient is t  ancl  E,n-
g ineer ,  Scient is ts  and the Legis lature.  Socia l  S igni f icance fbr  the Chemist ,  Technology Assessment  ancl  Forecast ,
lnsurance and the Professional  Chemist ,  Prof 'ess ional  Capabi l i t ies,  Human Values in  Science,  Legal  Rights and
Prol 'ess ionat l  Responsib i l i t ies.  and many more.  Where e lse can yoLl  f lnd provocat ive d iscussion of  such topics of
i n te res t  t o  YOU.  t he  Chemis t ' l

A l l  D i v i s i o n  m e m b e r s  r e c e i v e  t h e  P R O F E S S I O N A L  R E t - A T I O N S  B U L L E T I N .  P a s t  i s s u e s  h a r v e  c a r r i e c l
a r t i c l es  on  Lega l  R igh ts  o f  P ro f ' ess iona l s .  Why  Chemis t s  Shou ld  Be long  to  Un ions ,  Images  and  Incomes ,  Adv i ce  f o r
Legis lat ive Interactors.  etc .

The  sma l l  annua l  D i v i s i on  dues  i nc lL rde  vou r  subsc r i n t i on  t o  t h i s  va luab le  oub l i ca t i on .

Le t  you r  vo i ce  be  hea rd .  The  member -o r i en ted  D iv i s i on  wan ts  YOU as  a  member .

Join Today !

A P P I - I C A T I O N  F O R M  -  I ) P R - , A C S

I  l tm l r  n tember  o l  the  . , \n rc r ican  Che nr icu l  Soc ic t l .  P le  l t sc  en lo l l  me as  a  mcmbef  o l ' thc  D iv is ion  o f '
I ) t - t t l ' ess i t tna l  Re lu t ions .  Enc losed is  S-1 . (X)*  to  c ( ) \ ' c l  ducs  th roLrgh I )ecentbe l  I  l ,  197  .

* M a k e  c h e c k s  p i t ) , - a h l e  t o  I ) P R - A C S .
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I  - l r s t F i r s l
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