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Brooklyn, Xev fork

D ust M easurem ents -  I n te r im  R e p o rt

A sb estos F ib re Dust D aterm inations

Several mOnthB ago, as part of our endeavor to provide information cn the 
degree of asbeBtos dust exposures related to  handling of mixed dust at 
several locations in the Brooklyn plant, 12 membrane f i l t e r  dust samples 
were collected and sent to our Bopkinton laboratory for analysis. Pnis 
work vas initiated in December 1969.

S e v e ra l  m onths have e la p s e d  s in c e  t h i s  s tu d y  v a s  i n i t i a t e d .  A lth o u g h  
p r e l im in a r y  f in d in g s  w ere o b ta in e d  and d is c u s s e d  v i t h  Mr. G e n t i l e ,  no  fo rm a l 
r e p o r t in g  o f  th e s e  r e s u l t s  was made s in c e  i t  v a s  f e l t  a t  t h e  t im e  t h a t  th e  
in fo rm a tio n  o b ta in e d  v a s  n o t s u f f i c i e n t l y  d e f i n i t i v e  t o  a l lo w  sound s c i e n t i f i c  
judgm ent t o  he made v i t h  r e s p e c t  t o  th e  e x a c t  n a tu r e  o f  th e  e x p o su re  a s  f a r  ap 
th e  p r e s e n t  TLV o r  p ro p o se d  TLV f o r  a s b e s to s  f i b r e s  v a s  c o n c e rn e d . K or d id  v e  
b e l ie v e  t h a t  th e  d a t a  v a s  s u f f i c i e n t l y  sound  t o  p e rm it  r e a c h in g  c o n c lu s io n s  
co n cern ed  v i t h  th e  e s t a b l i s h i n g  o f  a  s ta n d a r d  f o r  K e n t i le  o p e r a t io n s .

So t h a t  you m igh t h av e  th e  b e n e f i t  o f  th e s e  p r e l im in a r y  f i n d in g s ,  i t  can h e  r e ­
p o r te d  t h a t  o u t o f  12 membrane f i l t e r  p a p e r  sam ples c o l l e c t e d ,  c o n c e n t r a t io n s  
o f  a s b e s to s  f i b r e s  ra n g e d  from  ^ t o  8 f i b r e s  g r e a t e r  th a n  5 m ic ro n s  i n  le n g th  
p e r  m i l l i l i t e r  o f  a i r .  T hese c o n c e n t r a t io n s  v e r e  a r r i v e d  a t  b y  c o u n tin g  • ■ 
s e c t i o n s  o f  th e  f i l t e r  p a p e rs  a t  130 d ia m e te r  m a g n i f ic a t io n  w ith o u t  t h e  b e n e f i t  
o f  p h ase  c o n t r a s t  i l l u m in a t io n .

We in te n d  to  r e - e v a lu a t e  th e s e  sam ples -with th e  p h a se  c o n t r a s t  m ic ro sc o p e  and  
p h ase  c o n t r a s t  l i g h t i n g  t o  d e te rm in e  i f  th e s e  p r e l im in a r y  f in d in g s  a r e  above 
o r  below  t h e  s u g g e s te d  TLV o f  12 f i b r e s /m l  g r e a t e r  th a n  5 m ic ro n s  i n  le n g th .
Our l a b o r a to r y  a t  t h e  p r e s e n t  t im e  h as  t h i s  equ ipm en t on o r d e r ;  and a s  soon 
a s  i t  i s  o p e r a t iv e ,  th e s e  d e te rm in a t io n s  w i l l  he c o m p le ted . I n  th e  m ean tim e, 
we a r e  in v e s t i g a t in g  t h e  p o s s i b i l i t y  o f  o th e r  m ethods t o  a s s i s t  us w ith  th e s e  
d e te r m in a t io n s .

We hope in  th e  n e x t s e v e r a l  weeks t o  he i n  a  b e t t e r  p o s i t i o n  t o  o f f e r  comment 
on th e  r e s u l t s  o f  t h i s  sa m p lin g .

Continued -
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On th e  b a s is  o f  w hat we have le a r n e d  th u s  f a r ,  ve a r e  s t i l l  o f  th e  O p in io n  
t h a t  th e  ex p o su re  a t  a l l  o p e ra t io n s  in v o lv in g  m ixed d u s ts  sh o u ld  he c o n t r o l l e d  
by  m eeting  t h e  c u r r e n t l y  e s ta b l i s h e d  TLV f o r  a s b e s to s .  I t  i s  s i g n i f i c a n t  t o  
n o te  in  t h i s  re g a rd  t h e  in fo rm a tio n  c o n ta in e d  in  t h e  S u p p lem en ta l D ocum en ta tion  
o f  th r e s h o ld  L im it V a lu es f o r  A sb es to s  (copy  e n c lo s e d ) ,  as w e l l  as  th e  new 
recommended change l i s t e d  in  th e  N o tice  o f  In te n d e d  Changes f o r  1570 (copy  aJLso 
e n c lo s e d ) .  I n  t h i s  new l i s t i n g ,  th e  TLV f o r  a s b e s to s  i s  lo w er y e t ,  i . e . ,
"5 f i b r s s /m l  g r e a t e r  th a n  5 m ic ro n s in  le n g th  w ith  10 f i b r e s /m l  c e i l i n g  o f  
s t i p u l a t e d  d u r a t io n  en d  f re q u e n c y  and as m easured  b y  s p e c i f i e d  p r o c e d u r e ."

We t r u s t  t h a t  t h i s  b r i e f  r e p o r t in g  w i l l  b r in g  you up  t o  d a te  w ith  r e s p e c t  t o  
o u r  e f f o r t s  aim ed a t  d e te rm in in g  th e  a s b e s to s  c o n te n t  o f  th e  m ixed d u s t  ex p o su re  
in  y o u r o p e r a t i o n s . We in te n d  t o  com plete t h i s  w o rt j u s t  as Boon as p r a c t i c a l l y  
p o s s ib le ;  and when s u f f i c i e n t  in fo rm a tio n  i s  a v a i l a b l e ,  o u r  recom m endations f o r  
c o n t r o l  p r a c t i c e s  w i l l  be made.

B. A. W illiaifas
S r .  I n d u s t r i a l  H y g ie n is t
Loss P re v e n tio n  D epartm en t

d l  - ¿ 6/ 15/70
E n c s .

->



NOTICE OF INTENDED CHANCES

TO APTEAR IN

ACCia THRESHOLD LIMIT VALDES OF ATi’Jl'jRNE CONTAMINANTS

FOR 1570 _

I 'he f o l l o w i n g  cha nges  and . ' ¡E d i t i o ns  to  Lbc TLV B o o k le t  f o r  IQQo u e r e r e c o m ­

mended f c r  a d o p t i o n  by t h e  C o n f e r e n c e  a t  t h e  Conn i t  t o e 1 s p l e n a r y  m e e t i n g  A p r i l  

1 and 0, 1970.  Each p r o p o s a l  t ; i l l  ;er . .nln in  t h e  above  s e c t i o n  f o r  n p e r i o d  o f

a t  l e a s t  two y e a r s  b e f o r e  t r n n s i e r r n L  t o  t h e  Recommended L i s t .

RECOMMENDED CHANCES

ITEM FROM TO

Armonia
Ammonium c h l o r i d e  
A l l y l  g l y c i d y l  e t h e r  
A s b e s t o s  '

C JO purn 
1 mg/oP 

10 ppn
12 f i b e r s / m l  >  5p i n  

l e n g t h  o r  2  mppcf

Camphor
D i e t h y l e n e  t r i a m i n e  
F o r m a ld e h y d e
" I n e r t ” o r  N u i s a n c e  A e r o s o l s  
M e r c u ry  . ■
M e t h y l  c h l o r i d e

2 T2Ç./u?
10 ppm
c 5 pp®s
lp  mg/cw'
O r g a n i c  compounds  
C 100  ppm

25 ppm _
10 mg/mD
5 PF™
5 f i b e r s / m l  >  5(i I n

l e n g t h ,  w i t h  10  f i b e r s /  
ml c e i l i n g  o f  s t i p u l a t ­
ed d u r a t i o n  an d  f r e ­
qu en cy  and  a s  m e a s u r e d  
by s p e c i f i e d  p r o c e d u r e  

12 mg/m3 o r  2 ppm
1 ppm 

C 2 ppm 
10 ng/m3*
Alley 1 compounds 
100 ppm

Q u a r t e ,  mppc f

R e s p i r a b l e  Mass Sa m p l i n g  Lim­
i t s  f o r  T o t a l  Dus t

29O______
Q u a r t z  + 5

DO B t/li^
Í- Q u a r t z  +  2

300
Q u a r t z  + 10

30 mg/m?
efl Q u a r t z  + 5

V i n y l  c h l o r i d e  C 500  ppm
Wood d u s t  ( n o n a l l e r g e n i c ) 10 mg/mP

2 0 0  ppm 
5 mg/nP

* T h l s  r e v i s i o n  a u t o m a t i c a l l y  r e d u c e s  a l l  o t h e r  s u b s t a n c e s  l i s t e d  a s  15 mg / n^  I n  
t h e  1969 TLV B o o k l e t  t o  10 n g / n P .  .■



NEW ADDITIONS

ITEM

B u t y l  l a c t a t e  
Coal  ( b i t i m i n o u s  )
D1 a 2 i r.on
2-N D i.bu t  y Lam i noe t ha no 1 
I r e n  p e n t n c a r b o n y i  
Me ih y l c  v c l o p r n : ad  i en y 1 manganese  

t r i c a r b o n y l  ( a s  Mn)
R os i n  f î me s  .
S u b t i l i s i n s  ( p r o t e o l y t i c  enz ym es )

PROPOSED
LIMIT

1 ppm
2 rne/n'3 
0 .5  ng/nvJ 
2 ppm 
0.01  ppm

0 .1  ppm
0 . 1 mg/r.i5 ( a s  a l d e h y d e )  
0 . 0 0 0 5  mg/mi ( a s  c r y s t a l l i n e  

enzyme a c t i v i t y )

F o r  t he  TLV C o r m i t t e e

May 1?70
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SLPPLEMENTAL d o c u m e n t a t i o n  OF THRESHOLD L1MIT VA LUES

ASBESTOS -  ALL FORMS

C 5 m ppcf (2 mppc.f, tim e-w eighted average), 
or 12 f ib e rs /m l > 5 i nj engi h

A sb esto s  is  a generic  te rm  th a t applies to a num ber of m ineral s i l ic a te s , incombu. Lie in 
a i r  and  separab le  into filam en ts. The m ost widely used in industry is ch ry so tile , a ... igne- 
sium  silic a te  from  serp en tin e . O ther typeB include am osite  (an iro n  m agnesium  silica te ) 
crocido lite  (a sodium iron s ilic a te ) , trem o lite  (a calcium  m agnesium  silica te ) and 
anthophyllite (also an iron  m agnesium  s ilica te ).

T hat exposure to a sbesto s is a sso c ia te d  with developm ent of a potentially ' d isab ling  
pneum oconiosis in man has been am ply dem onstrated  by in d u stria l e x p e r ie n c e ^ . 2, 3, 4. 5,6,

8, 9)_ a th reshold  lim it of 5 m ppcf was recom m ended by D reessen  e t a l . (6), in 1938 a f te r  
studying 541 em ployees in 4 a sb e s to s  tex tile  p lan ts where m assiv e  ex p o su res  to ch ry so tile  
o ccu rred . Only 3 doubtful c a se s  of pneum oconiosis were found a t the tim e  of the study  in 
those exposed to dust concen trations under 5 mppcf, w hereas num erous w e ll-m a rk e d  cases 
w ere found above 5 mppcf. Counts w ere  from  im p inger-co llec ted  sam p les  in ethyl alcohol 
and d is tilled  w ater. Both f ib ro u s and nonfibrous p a rtic le s  w ere counted, but the la t te r  
g rea tly  predom inated. Although chem ical analyses of co llected  sam p les  of a irb o rn e  dust 
corresponded  to those of se ttle d  dust, it  is  believed  that dust counts of p a rtic u la te s  by im ­
p inger can be expected to give only an in d ire c t m easu re  of the r isk  of a sb e s to s is  because im ­
p inger sam pling  collects p a r tic u la te s  o ther than asb esto s .

A conference on the biologic effec ts  of a s b e s t o s ^ )  in 1965 called  atten tion  to the v e ry  rea l 
p robab ility  that the 5 mppcf lim it recom m ended  by D reessen  is inadequate to give com plete 
w o rld n g -lift-tim e  p ro tection  ag a in s t a ll  fo rm s of asb es to s . M edical data on which the  lim its  
had been based  w ere inadequate; m ore  than half of the asb esto s  w o rk ers  s tud ied  w ere  under 
30 y e a rs  of age and thus prov ided  an  insufficien t exposure tim e  fo r a sb e s to s is  to develop. Of 
the 105 w orkers exposed to < 5 m ppcf, 82 had w orkedC  5 y e a rs ; 101, <  10 y e a rs ;  only 4 had 
>  10 y e a rs  exposure. Seven of 36 w o rk e rs  exposed to 5 -  9 .9  y e a rs  had a sb e s to s is ;  3 of 50 
w o rk e rs  exposed to 10 -  19.9 m ppcf fo r  <  5 y e a rs  had a sb e s to s is (6) . M o reo v er it  was a 
"p o in t-in -tim e"  study; many of the il l  w ere m issing  and the dead uncounted, hence not eon ■ 
s id e re d  in the o v e r-a ll evaluation  of the lim it.

The a sb es to s  con ferences^ ) fu r th e r  called  atten tion  to the ris in g  w orldw ide ra te  of in c re a se  
in lung can cer am ong asbestOB w o rk e rs , p a r tic u la rly  bronch ial c a n c e rs , and a lso  noted with 
a la rm  a w idespread incidence of p le u ra l and diffuse m esotheliom as, tu m o rs  h e re to fo re  c 'e r'h 
looked and only recen tly  (1959) a sso c ia te d  w ith exposure to  a sb e s to s . The epidem iology of 
the e a r ly  cases  was esp ec ia lly  revea ling  in pointing out the scope of a sb e s to s  e x p o su re s ; many 
of the m esotheliom a cases had no in d u s tr ia l assoc ia tion , but w ere "neighborhood '’ c a se s  o r  
c a se s  tra c e d  to u se rs  of a sb e s to s . E xposures to a sbesto s extend fa r  beyond those of m in e rs



and m ille rs  of asbestos o r tex tile  w eavers, and include c a rp en te rs  (saw ing a sb es to s  board) 
in su la to rs and pipe lag g ers , dockers handling asb esto s  cargo, b ra k e -lin in g  w o rk e rs , rubb'e 
com pounders and sev e ra l o thers.

The Com m ittee on Hygienic S tandards of the B ritish  O ccupational Hygiene Society from  an 
evaluation of m edical evidence from  G reat B rita in  and data from  the U. S. Public  Health 
S erv ice Study(®) has recom m ended the following c r ite r ia  for lim iting  exposu re  to  ch ryso tile  
asb esto s  assum ing  a 1% r is k  of con trac ting  asbesto s d isease  during a 5 0 -y e a r  working 
e x p o su re ^  l) .

Dust C ategory

Negligible
Low

Medium
High

C hrysotile  C oncentration21) 
F ib e rs /m l^ )

¿ 0 . 5
0. 5 -  2. 0 
> 2 - 1 0
> 10

a ) A veraged  during a 3-m onth period  
k) G rea te r  than  5^p in length

F rom  these c r i te r ia , a lim it of 100 f ib e rs /m l-y e a rs  was proposed, hence a lim it of 
2 f lb e rs /m l averaged  o v er a 5 0 -y e a r  period .

In a rr iv in g  at an a sb esto s  lim it b a sed  on A m erican experience and co n sid e ra tio n s applicable 
to  the A m erican  in d u stria l scene , the  following p redom inated . R ecent evaluation  of the 
health  experience in a sb esto s  p lan ts  indicated  that the 5 m ppcf lim it was not sufficien tly  low 
to p ro tec t w o rk ers  exposed fo r  30 yearB , a period  ra re ly  exceeded in A m erica . B a lze r and 
C ooper(12) supported  th is  view  in a re p o r t  of asb esto s  is  o ccu rrin g  am ong in su la ti :i w orker 
from  levels that w ere deem ed highly unlikely to have exceeded a tim e-w eigh ted  average of 
5 mppcf. A re tro sp e c tiv e  investiga tion  of the a sso c ia tio n  between lung c a n c e r  in asbesto s 
w ork ers  and sm oking by Selikoff et a l . (13) rev ea led  that a sb es to s  n eop lasias w ere strongly  
asso c ia ted  with sm o k ers .

In  accordance with these  findings, the 5 m ppcf lim it was m ade a  ceiling  value below which a.. 
concen tra tions should fluc tua te . T h is is  equivalent to a tim e-w eighted  av e rag e  value of 
s ligh tly  le s s  than 2 m ppcf, as shown by A y er(14) from  the following d e te rm ined  fo r asbesto s 
w here 5% of the sam ples only exceed  the 5 m ppcf lim it:

% Sam ples 
Exceeding 5 m ppcf

A verage
C oncentration

m ppcf

1 1. 3
2 1.5

_5 1.9
10 2 .4
25 4. 5



Inasmuch as the count by im pinger p rocedure often consists p rim arily  of ex traneous 
p articu la tes (textile plants) an a lte rn a te  fiber-coun t may be m ade by the m em brane f ilte r  
method using p h ase -co n tra s t illum ination at 430 X m a g n if ic a tio n 's^  p o r  the purpose  of 
determ ining significant asb esto s  exposure, the m em b ran e -filte r  method in which only fib e rs  
g re a te r  than 5 m ic ra  (u) in length a rc  counted, is  recom m ended, On this b a s is , 6 f ib e r s /m il-  
l i l i te r  g re a te r  than 5 n had been found to be equivalent to 1 mppcf. Hence fo r a tim e-w eighted  
average lim it by count of asb es to s  p a rtic le s  of 2 m ppcf, the corresponding lim it b ased  on f i­
b e rs  of specified  s iz e  is 12 f ib e rs /m l. T his lim it is  intended to  reduce to an insign ifican t 
risk , the occu rrence  of a sb esto s  d isease  among those exposed fo r 30 y e a rs  to a ll fo rm s  of 
asbesto s.

T here is s till  a sb es to s  d isease  appearing  in in dustry . It is not known to what extent th is 
rep re sen ts  a re s e rv o ir  effect of past ex p o su res , o r  if the 5 mppcf level is  s till  contribu ting  
to the d isease  incidence. F o r th is  reason  the 5 m ppcf is recom m ended a s  a ceiling  value 
(2 m ppcf a s  a tim e-w eighted  average)un til a m ore  definite value can be estab lish ed  based  on 
m edical find ings.
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CRISTOBALITE*

* Use one-half the value obtained from  c ith e r  the count or m ass  form ula fo r quartz.

C ristoballte , one of the th re e  m a jo r c ry s ta llin e  fo rm s of silicon  dioxide is stab le  a t high 
tem p era tu res  and is  form ed when q uartz  or am orphous s ilic a  is  heated , as in the calcin ing  of 
diatom aceous e a r th  or in the s ilic a  b r ic k  industry .

G a r d n e r ^  rep o rted  on experim en ts in which rab b its  w ere  in jected  in travenously  and guinea 
p ig s  in trap e rito n eally  with v a rious m in era l d u sts . R esponses to  c ris to b a lite  w ere m ore s e ­
v e re  than from  q u artz , and the fib ro s is  that followed w as diffuse r a th e r  than nodular. K ing, 
Mohanty, H a rriso n , and N agelschm idt(2) had s im ila r  r e s u lts  in r a ts  given in tra tra c h e a l in ­
jections of c ris to b a lite , fused  s ilic a , quartz and tr id y m ite . '  1

T he p resen t recom m ended th resho ld  lim it is b ased  on s tud ies in the d iatom ite  ind u stry i3 > 4) 
and by analogy with the th resh o ld  lim it fo r  q u artz . R ecent exp erim en ta l s tu d ie s (5) in  a n i­
m als .with diatom aceous e a r th  of 61% c ris to b a lite  content a t leve ls  of 2, 5 and 50 m ppcf have 
p resen ted  s tro n g  evidence foi the need to review' the p re se n t lim it. A lthough no frank  fi­
b ro s is  of the lung developed from  any level of exposure in 2. 5 y e a rs , the life tim e  of one of 
the exposed sp ec ies  (ra t) , th e re  was considerab le  c e llu la r  in filtra tio n  in  the lung End hva- 
lin ized  fib ro tic  nodules developed in the pulm onary lymph nodes in 1 anim al sp e c ie s  (dog) a t 
the 5 mppcf level with sc a tte re d  nodules at the 2 mppcf level. ■

Long in d u stria l m edical experience  ind icates that the lim it of 5 m ppcf does not p o sse ss  the 
requ isite  sa fe ty  fac to r; occasional c ases  of pneom oconiosis continue to  occur a f te r  c r is to ­

. b a lite  exposures had been  reduced  to leve ls  approxim ating  5 m ppcf(6).

A ccordingly, a lim it approx im ating  one-half that fo r q u artz  of the co rrespond ing  p ercen tage  
in the dust is  recom m ended  as  ca lcu la ted  e ith er from  the count o r  m ass  fo rm ula .
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