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P re lim in a ry  In d u s tr ia l  Hygiene Survey a t  thei Ph i l i p  c a r t/'.::‘ir j?A c t j r r.:g compaiiy
t. 'A p relim in ary  in d u s tr ia l  hygiene^engineering survey vas. conducted a t 'th e , P h i l ip  Carey Manufacturing Company,' C in cin n a ti/-O h io  on December 17; l 6 ,  19; 19&2. % Observations vere made, o f the dust-producing o p eratio n s, namely those in v o lv in g  asbestos and fre e  s i l i c a .  In  a d d itio n , various other p o t e n t ia l ly  hazardous environmental conditions vere noted. , . . t

The purpose o f th is  p re lim in a ry  ev a lu atio n  vas to  e s ta b lis h : _ t’ ■' 1 . a p r io r ity  schedule - determine v h ich  dust producing operationsappear to involve the g r e a te s t p o te n tia l  hazard . ( F ir s t - e f f o r t s '  vould be d ire c te d  a t  these operations fo r  proper e va lu atio n  a n d :. ; c o n tr o l.)  ' • •2 . a plan fo r  environmental e va lu atio n  -  in d ic a te  g e n e ra lly  vhere and vh at types o f  a ir  sam ples, v e n t i la t io n  measurements, e t c . ,  should be taken to  p ro p erly  d efin e  p o t e n t ia l ly  hazardous a re a s .3* p relim inary time estim ates -  estim ate the approximate time necessary to  carry out th e steps in d ica te d  in  (2) above.
Environmental Evaluation — P r io r it y  Schedule ' 'Table I  summarizes the areas recommended fo r  environmental evalu atio n  on a p r io r it y  b a s is . As in d ic a te d , f a c i l i t i e s  in  se v e ra l o f  the areas vere not observed in  operation . P r io r it y  ra tin g s  fo r  those areas have been based on the types o f operations in v o lv ed , the m ateria ls used, the existe n ce  or absence o f  exhaust co n trol end room v e n t i la t io n , and on the general appearance o f  the a re a ’ s dust s p il la g e , r a f t e r  dust accum ulation, e t c .



PdAOidlEi'Dab ¿N vAneidldriAL IjEAoURElmiNIS 
(OPERATIONS) AREAS OF PRIORITY) i 'CCATION PRIORITY FJVIRONMENTAL MEASUREMENTS 'ti 1 *OPERATION $ CCW^iixAIR SAMPLES BULK SAMPLE, VENTILATIONRAFTER DUST MEASUREMENTS ’1GILDING -;/2o 3rd FLOOR *• 3-tin e  rece iv in g  Asbestos ir o n  scrap 1 BZ dust count P a r t ic le  s iz e Measure g e n era lgrinder in  basecent (A sb esto s) measurement o f v e n t i la t io n .. charging port to  2nd f lo o r  b eater . storage o f A sb estos; handling 1 - X - *GA dust count d u st.. median s iz e (Roof fan  in o p e r a t iv e ) . • ►• standard .  \

\ d e v iatio n2nd FLOOR. ocater -  loading operation 2 BZ dust, count P a r t ic le  s iz e Gen. v e n t i-  . , *• storage o f A sb estos; handling GA dust count measurement. le t io n(A sb esto s) . ( i:1 st FLOOR - . ’ \ . " * ‘ . '. ro tary  c u ttin g  op eration 3 BZ dust count P a r t ic le  s iz e Gen. v e n t i -• scrap c u tte r  feed  operation 2 BZ ’’ *' It t> la t io n Emulsion -  p o s s ib le  a i r  sc. cauls ion d e p t ., charge ports (3) 3 BZ " '* tt ' tl fo r  . potassium  b ich ro mBasement BZ (Asbestos) ; • " .,t,‘ . formaldehyde• ream c u tte r  (Scyb o lt) 3 u ' 1» If - ' s i l i c a• scrap c u tte r  (fed from 1st f lo o r ) 3 BZ (Asbestos) ti If •-. •. ctalLs ion d r a v -o ff , mix 3 BZ (Asbestos) It  I t * i
g i l d i n g  ¿ 2  -  c a r e t  r o o f in g ' ✓ «TOP FLOOR t. add ition  o f  Asbestos thru charging 1 BZ^Asbestos P a r t ic le  s iz e G eneral v e n t i- P o ssib le  exposure t o :  .ports (ground scrap) GAJ+ S i l i c a fo r  S i l i c a  + la t io n  measure- a sp h a lt fumesAsbestos ments

EAS Flint !T. Roofing machine -  sand a d d itio n 1+ BZ -  S i l i c a c/j fre e . S i l i c a  in  the. dust Gen. V en t. M cas. Not observed in  o p e ra tio n
BLD. //-2 AUIlIflC UZ A sbestos• Scrap grind er -  sh in g le s  and 3 rfi fre e  S i l i c a r ia sp h a lt paper . + S i l i c a in  the duct

$  Recommended p r io r i t y  fo r  study ** iZ  -  Breathing ".one o f operator ' At"* < GA -  General room atmosphere - u .. , -• »-.A;
'.** > 11

-•.r



" ccAxio;: -. OPERATION
UILDIhG -  PAPER MILL• . BASEMENT. Asbestos addition to beaters• storage areacharging to f ib e r iz e r  charging onto conveyor1st FLOOR. paper machinemachine room dryer (area by 1 st Tour r o lle r s )
-ZLDr.yj ¿3 BASEMENT. dry cement mixer operation

. p la s t ic  cement mixing  operation1 st FLOOR. sample room; dust due to ro tary  mixer operation, sm all carbo saw, and band saw
;~ l p ;i ;g  :'iG  -  s t il l  house• 2-iar.co platform ; ¿=10 mixer and area adjacent . s t i l l  areaJILDXRg ¿'39 -  EMJLSIOil DEPARTMENT» ribbon mixer operation . s lu n y  mixers . asp h alt mix

PRIORITY ; . E.TIROIiMENIAL MEASURE-ERlsJ AIR SAMPLES BULK SAPPLE, RAFTER DUST ViliTJLATIOI'!i-ElASUKEMEi:TS COriw-UT
1 BZ + GA (Asbestos) P a r t ic le  s iz e  (Asbestos) Gen. Vent. Meas urements22 BZ + GA ‘ (Asbestos) P a r t ic le  s iz e  meas. (A sb.) Gen. Vent.Me as ure me nts • ;

\  h ■ GA (A sb .)’ Gen. Vent. Measurements A sphalt fumes
1
2

BZ GA Asbestos + S i l i c a(Asbestos)
P a r t , s iz e  fo r  fib e r s  + S i l i c a  d u st; # fre e  S i l i c aU "' * ■ -

M e as.‘a l l  • lo c a l  exhaust ' systems + gen. v e n tila t io n  .ft
Meas. Dow'Benax 2A1 ($?C,v disodium 'A-dodecylatcd oxydibcnzcneoulfonatc)

b *̂ A samples (Asbestos) «1
*•

Local exhaust on saws; gen. room ven t.
(Not observed in  o p era tic:

2 ! ( S i lic a )  GA » ‘ °fi f r e e  S i l i c a  in  dust (sem i-outdoors) roof o n ly . A sphalt fumesJ P o te n tia l exposures to  asi2 5^ (Asbestos) (Asbestos) P a r t ic le  s iz e  * E ffe c t  o f  ex­haust on asphalt mix; gen. v en t.
Chlorothenc vapors, asphrl fumes. Hot observed in  op eration .V *4 V

■ : ■ • .w .iT v <■ 'U
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•lT'ZCr-' ~ PRIORITY ENVIRONi-’ENIAL MEASUREMENTS , . ....OPERATION AIR SAMPLES BULK SAMPLE, VENTILATIONRAFTER DUST MEASUREMENTS--iTra ir1̂  - A3335TCS-CEKENT—  1 st FLOOR SOUTH END :rstorcGc area , handling k GA (Asbestos) P a r t ic le  s iz e Gen. V en t. Not operating during ir.s-nc-
g j-p sitc  f ib c r iz c r  operation fo r  Asbestos t i o n . . P r io r it y  based on

1 BZ GA Asb. t t Check lo c a l o f  op eration , g e n e ra l a m —CansdLraa Asbestos " f l u f f e r " exhaust an cc, exhaust c o n tr o l , m - •
1 It t t t t o f  p'e rs o ns in v o lv ed , s n •! 11r=> unloading op eration 2 DZ+GA S i l i c a P a r t ic le  s iz e t t dust accum ulation, e t c .fo r  S i l i c aS i l i ca Er i n!2-cr ( t a l l  m ill) \ cp fre e  S i l i c a -t ’ v
1 BZ-fGA S i l i c a tt ItS i l i c a  f lo u r  a ra v  o f f  ( fo r  Manco - i  a t form, use) 1 GA S i l i c a t t  * A It

• iv ^MEZZANINEcharging ' ’ciGh cars 1 BZ GA fo r P a r t ic le  s iz e Check a l l  lo c a l •'* « ' 1 \ IKcharging stock mixers 1 Asbestos + o f  Asb. and o f exhaust systemshar.d ch arts mixer 1 S i l i c a S i l i c a ;  + and g e n e ra lhopper, e le v a to r , c o lle c t o r  area 2 GA (Asbestos fre e  S i l i c a  in v e n t i la t io n+ S i l i c a ) r a fte r  dust *MAD! FLOOR AREA - . -board c u ttin g  and t r im in g  scrap c u ttin g  fo r  trimmer 3 - 
3

BZ + GA fo r  Asbestos
i t

P a r t ic le  s iz e  o f  Asbestos
t t  .. t t

t t

Check p a in t spray area (apparent good c o n tr o l)  .edge trimming 3 I t t t  * I tscrap grinding room 1 t t
i t - . •ODDD /'27 -  CAREY-TEMP. - (^th FLOORAsoestos f ib c r iz c r 3 BZ + GA fo r P a r t ic le  s iz e Gen v e n t . andA coe^os v e ig h in g , charging3rd FLOORĉtnd- s cL\i operation 3

2

Asbestos. t t

o f  Asbestos -
t t

a l l  l o c a l  e x ­haust systems •

2nd FLOOR Not observed in  o p e r a tio n .har.d str ip p in g  op eration 2 1»
It t t -**

/i- V' i; > 4^  f"-- ¿ŜvW’-i'iri 4- -
w . » - : f & : j



V “ ""'CATION -OPERATION , PRIORITY ENVIRONMEN TAL IflEASUREMEi-ISS COICENT 'AIR SAI'IPLES BULK SAMPLE, RAFTER DUST VENTILATIONKAASUREiENIS•il d in g  £30. Carco-caw operation 2 BZ (Asbestos) • Check lo c a l. Tysamcn sav 3 BZ ’’ exhaust on '. K in e tic  saws (2) 2 BZ a l l  u n its• F ie ld  saw 3 BZ ". DcNalt oa-.f 3 BZ " P a r t ic le  s iz e. S :..a ll carbo caws (outside) . Few saw 3
2-

BZ " BZ " o f  Asbestos * /. C ra tin g  operation \  h BZ ”• Shear c u tte rs 3 BZ " __ *. General shop area 3 GA " BZ sample; measure Bowie id. Leninator n ix in g  p latfo rm 3 GA ” (sodium pcntachlorophcnate
e l d i; :g #9 -  sh in g l e  m ill ■ check c a u s tic  u s e .• i •1 s t FLOOR. Asbestos unloading hopper 2 BZ (Asbestos) P a r t ic le  s iz e ; -. sand and n ic a  a d d itio n  to  reverse k GA ( S i l ic a ) $ fr e e  S i l i c a A sp h alt fumessid e  o f  sh in gle ,2nd FLOOR. m ixers, weigh s c a le  fo r  'c  dust 2 GA '( S i l ic a ) P a r t ic le  s iz e ; Cheek e n clo - 4 ;b e lt  conveyors fo r  granules GA (Asbestos) f,j fre e  S i l i c a  - su re s , lo c a l cexhaust system s; gen . v e n t ila t io n i >r " 13rd FLOOR. ’ c dust v ib ra to ry  separator 1 BZ (Asbestos) P a r t ic le  s iz e \\ Not observed in  o p e ra tio n .s la t e  dust sto re  and d e liv e ry 1 GA Asbestos + $ fr e e  S i l i c a  ’ •granule bins 2 S i l i c a . ■" /  ; '

■ = -- - .• V ■* **i . -■’ - J i\ }
f*.» si' V* 1-,
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PHILIP CARLI ITO. CO. Page 7

R epresentative A ir  Samples • ‘1. ' ?

The exact number and lo c a t io n  o f  b reath in g  zone and o rn e rai room a i r  samples hasnot been s p e c ifie d  fo r  each o p e ra tio n . This can o n ly  be determined when d e ta ile d  area evaluations are undertaken. A t th a t  tim e the measurements necessary to  a c cu ra te ly  describe each area v i l l  be determined by such fa c to r s  a s :1 . the q u a n titie s  and types o f  m ateria ls  used2 . how the m a te ria ls  are handled; v a r ia tio n s  in  process3« whether the o p eration  i s  continuous or in te rm itte n tIf. how many persons are in v olv ed ; th e ir  lo c a tio n s5* whether personnel are exposed to  dust from se v e ra l d if fe r e n t  operations ~ > ~ • ’6 . changes in  room a i r  flow  p a tte rn s ; seaso n al v a r ia t io n s , e t c .7 . e f f e c t  o f  lo c a l  exhaust systems *

. - t."
‘

,*4j,
The problem o f obtaining rep rese n ta tiv e  samples is  a com plicated one. The time Z requ ired to  obtain dust samples u s u a lly  i s  o f the order o f minutes or hours; w h ile  a p eriod o f some months up to  many years is  g e n e ra lly  required fo r  the development o f diseases from d u sts . These diseases r e s u lt  from the in te g ra te d  e f f e c t  o f dust breathed over a long p e rio d . On the other hand, a s in g le  in -  p la n t dust determ ination represents only  the amount o f dust in  the atmosphere a t  a d e f in ite  time and p la c e . I t  cannot g ive  an in d ic a tio n  o f the average exposure o f  a man over a p erio d  o f  years — p a r t ic u la r ly  i f  he has not worked con tin u o usly  a t the one jo b .
Thus a proper measure o f dust exposures req u ires a p ic tu r e  o f  the v a r ia tio n s  in  du stin ess — the dust flo o d s - -  os w e ll as a  measure o f  the average c o n ce n tra tio n .. The lo c a tio n s  o f the sampling p o in ts , the volume o f  sample to  be c o lle c t e d , and
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the frequency o f sampling must th e re fo re  he chosen c a r e fu lly  through a d e ta ile d
tstudy o f  the p a r t ic u la r  o p era tio n . '.G en erally  every e f f o r t  is  made to  evaluate a dusty area with as few samples os p o s s ib le  — .d u st counts and p a r t ic le , siz.e measurements are tedious and -time consuming o p era tio n s . - i ] > • V

The ca su a l observer might w e ll ask why any a i r  samples or atmospheric measurement.are necessary — some o f  the p la n t  areas are q u ite  ob viou sly  very dusty» Howeveri t  i s  only  by a c tu a l atm ospheric dust measurements th a t  the q u a n tity  o f  r e s p ir n s i
«contam ination can be e s ta b lis h e d . Beyond th is ,, o f  cou rse, is  the major o b je c tiv e  o f  sampling which i s  to  id e n t i fy  the p r in c ip a l  sou rces, o f  dust in  order to  apply appropriate co n tro l measures. Follow -up atmospheric samples then can in d ic a te  . the e ffe c tiv e n e s s  o f  such c o n tro l measures.

Time Estim ate - -  Engineering H /aluationTable I I  contains - t in e  estim ates ( in  man-days) to  conduct in -p la n t and lab o rato ry  measurements, to  in te rp r e t and compute the r e s u lt s , and to  form ulate recommenda­t io n s . These estim ates are the b e st approximations which can be given a t  th is  tim e . (The a c tu a l time w i l l  depend la r g e ly  upon the number o f samples necessary, which in  turn w i l l  vary from op eration  to  op eration  as explained in  the previous
s '

se ctio n , page 7«)
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PGßC 9TABLE I I  ' . • 't e l s  Es t im a t e s  —  e :g i ::e e e i ::g s u r v e y#1 PRIORITY (lU /areas)

In -P la n t  Measurements ... .. - w 
i ■ l. a ir. samples (estim ate between 25 and s amples )» "bulle samples ( e s t . between 10 and 15 samples). v e n t ila t io n ; lo ca l, exhaust, g en eral a ir  movement .  occupational a n a ly sis  -,Laboratory Measurements. dust counts (estim ate between 25 and U5). p a r t ic le  s iz e  measurements ( e s t . "between 12 and.18) ■ .  chem ical analyses ( e s t . "between 5 and 8)In te rp re ta tio n  ’ ■. computations, data a n a ly sis  . co n clu sio n s, recommendations, rep o rt

#2 PRIORITY (19 A reas)In -P la n t  Measurement. a ir  samples (estim ate between 2o and 18 samples). "bulk samples (csu . beuveen 12 and 17 samples). v e n tila t io n  measurements; lo c a l  exhau st, g en eral a ir  . occupational a n a ly sisLaboratory Measurements. dust counts (estim ate between 2o and US counts). p a r t ic le  s iz e  measurements ( e s t . between 10 and 20) » chem ical analyses ( c s t . between 5 and 8)

15

16

"ï&~. "

%
I n t e r p r é t â t jon. computations, data a n a ly sis  _ Alt'"' !.  co n clu sio n s, recommendations, rep o rt . 10 !T o ta l U l



K * . • TABLE. I I  (corvi’-a)#3 PHIORITÏ(15 Ai'eas ) . ‘„ .J  .In -P la n t  Measurements • • ■ ' \  ■ *■
■ .  a i r  samples '(estim ate .between 22 and kO samples ).-• "bull: samples ( e s t . ‘between 5 and 8 sam ples)• v e n t i la t io n  measurements; al 1 areas o ccu p a tio n a l a n a ly s isLaboratory Measurements. dust counts (estimiate between 22 ana hO counts). p a r t i c le  s iz e  measurements ( e s t . between 6 -and 10) .  chem ical analyses ( e s t . between 2 and ^)

 ̂ -,In te r p r e ta tio n  * ■ _. com putations, data a n a ly s is  .  c o n clu sio n s , recommendations, rep o rt
PRIORITY ( 6 A reas)In -P la n t  Measurements. a i r  samples ' (estim ate between 10 and 18) . b u lk  samples ( e s t . between and 8). v e n t i la t io n  measurements .  o ccu p atio n al a n a ly s isla b o r a to ry  Measurements

Pane 10

Time to  C o rn ia te  ( in  man-days)

12

13

1 * f
r  ''CM..- *

- ' ■

T o ta l 33 .

•rry .
.  dust coxmts ( e s t . between 10 end 18) . ’. p a r t ic le  s iz e  measurements ( c s t .  between k and 8) 7. chem ical analyses ( e s t . between 2 and l i - )  ’  *k i ? V ,  j. /' «* ' .In te r p r e ta tio n  ■ ".  com putatiens, data a n a ly s is  .  co n clu sio n s , recommendations, rep o rt 5T o ta l 19 $&!?;■-

Lee B . Fosd ick  In d u s t r ia l  Hygiene Engineer



TüRKHiOKD LIÎIIT VALUES • h.
In  any dusty environment th ere is  the question o f "how much" dust i s  s a f e . To h elp  answer th is  q u estion , Threshold L im it Values fo r  v a r io u s .to x ic  m a te ria ls  have "been estab lish e d  by th e--American Conference o f  Governmental In d u s tr ia l  H y g ie n is ts . These values o f  a llo v a b le  a ir  concentrations represent co n d itio n s under v h ich  most workers may be rep eated ly  exposed, day a ft e r  day, w ithout adverse e f f e c t s .  They are guides fo r  the c o n tro l o f  h e a lth  hazards r.ot f in e

i.*V \

lin e s  between safe  and dangerous co n ce n tra tio n s. ■
The l im it s  are based on the b e s t  a v a ila b le  inform ation from in d u s tr ia l  e x p erien ce, from experim ental s tu d ie s , and, when p o s s ib le , from a combination’ o f the two. ■■ They are su b je ct to  m o d ifica tio n  as more complete data become a v a i l a b l e I n  th e ; cuse o f  dusts containing a t  le a s t  fre e  s i l i c a ,  5 m illio n  p a r t ic le s  o f dust per cubic fo o t o f a ir  (mppcf) has been e sta b lish e d  as th e Threshold L im it V a lu e . v For dusty atmospheres co n ta in in g  a sb e sto s , th e le v e l  s im ila r ly  has been s e t  a t  5 irippef.

I

II

II

I

t

However, because o f  the fib ro u s  nature o f asb e sto s , the threshold l im it  cannot be considered to  be as fir m ly  e sta b lish e d  as are l im it s  fo r  some o f the o thertt ,d u s ts . Techniques used fo r  e v a lu a tin g  most o th er dusts (considérée as spner- i c a l  p a r t ic le s )  may not be e n t ir e ly  v a lid  fo r  a sb e sto s . The e tio lo g y  o f G sb csto sis  s t i l l  is  under study and research e ffo r ts  are v i t a l l y  concerned w ith the e f f e c t  o f the length  and diam eter o f  the f ib e r s  in  producing lung damage.
Eased on the standard procedure fo r  sampling and counting dusts adopted by the F i f t h  Annual Meeting o f  ACGHI (19';2).

- v'i-V.-*



Page 12

One large- manufacturer o f products using asb estos'evalu ates a ir  samples taken in
_' rthe p la n t fo r  hoth dust and f i b e r s . ‘ . The resp irab le  dust co n sists o f the more or*  , le s s  sp h e rica l p a r tic le s  10 microns and le s s  in  diam eter, v h ile  the f ib e r  is  .considered to be those e lo n g a te d 'p a rtic le s  g re a te r than 10 microns in  le n g th . ; v’<

A threshold l im it  o f  5 m illio n  p a r tic le s  per cubic fo o t o f a ir  (mppcf) is  app lied  fo r  the dust and 1 mppcf is  app lied to  the f ib e r . (The 1 mppcf f ib e r  threshold l im it  is  based on experimental work conducted a t the Saranac Lab oratories,Saranac, New York and reported in  "Experimental Studies o f  A sb estosis" . )  Tnese guide lin e s  are sa id  to  have worked out w e ll based on th is  p a r tic u la r  in d u stry 's  c l i n i c a l  experience. '

1 micron is  approximately 1 o f an in c h .25,"000 •


