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A pr llnlnury 1udu,»r1al hy iene enolnccrlnb SuIVCJ ves, condncted au tke Pﬁlllp
P o 2 s

Carey luanui‘actarmu COfpuny, Clhclnnaol, Onlo on Dncemoer 17, 18 19, 1902.

.

Obscrvations were made.of the dust-producing operations, namely those involving

asbestos and free silica. In addition, various other potentislly hazardous

environmental conditions were noted.

[}
v

The pu 0s€ of thls preliminary evaluation was to establish:‘. .}‘f

1. a priority schedéule - determine vhich dust proddc11 operavions

appear to involve the greatest potential hazard. (First.efforts’
would be directed at these operations for proper evaluation and:.

v . .o

control.) Lo : :'-ﬁ- .

2. @& plan for cnvironmental eveluation - indicate generally vwhere and

vhat types of air sarples, ventilation measurcments, ctc., should

be taken to properly defire potentially hozerdous areas.

3. preliminery time estinetes - est te the approximate time nccessary

to cerry out the steps indiceted in (2) eoove.

Environmental Fvaluaiion -- Priority Schedule

Teble I summarizes the arcas recomzended for environmentsl evaluation on a
priority basis. As indicated, Tacilitics in several of the areas were not
observed in bperation. Priority ratings for those aréas have been besed on
the lypes of operations involved, the materialds uscd, the existcﬂce or cbscnce
of exnaust control end room ventilation, and on the generzl appcu;ance of the

area's dust spillage, rafter dust accumulation, cte.
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' (OFERATIONS, ARiAS OF PRIORILY) o N
JCATION -~ PRICRITY EJUVIROHTINTAL MEASURELENTS L. . if
ATIO (X =
OPERATION ) | ¢ AIR SMPLES BUIK SAPLE, *"'nAAuou . CO T
1AL RAFTFR DUST MPASURTI EHTS L
JTLDTNG #28 . :
3rd FLOOR - A )
3-bins receiving Asbestos from scray 1 BZ GQust count [Particle size lMeasure generel
grinder in basenent (Aube tos) measurement of | ventilation.
. charging port to 2nd floor.beater 1 o™ aust count clust.‘ o (1}001’.‘ fen |- .
« storaze of Asbestos; handling . medien size inoperative).
. standaxrd - ’ ;
\ ' deviction g '
2nd FLOOR '
« oceter - loazding operation 2 BZ dust count |Particle size |Gen. venti- . | s
« storage of Asbestos; handling JA dust count measurennnt.. letion .
(Asoestos) . , : T A PO .
lst FLOOR e I T
« Totery cutting operation 3 BZ dus® count |Partiele size |Gen. venti- ot
. screp cutter feed operation 2 /2 oo " letion . |Emadsion - possible air sc
. exulsion dept., cherge poris (3) 3 Bz o"oom . oot -t for . potassium dbichror-
Boscment P : ", e formaldehyde
. ream cutter (Soytolt) - 3 BZ (Asbestos) " o " Tl v silice
. serep cutter (fed frow lst floor) 3 Bz (Asbestos) " o =0T -7
« emtleion drav-off, mix 3 W7 (Asbestos) " “ ot C e e '
UTIDING '@ - CAREY ROOFILG . ‘ «* . ‘ : .
TOP F1.00R , ' ! : ‘
. e4dition of Asbestos thru cnorging 1 132 Asbestos Particle size {General venti~ [Possible cxpesure to: |
ports (Gzo\md scrap) G+ Silica for Silice + lotion measure- | asphalt fumes
Asbestos nents
BASTLINT : .
« Roofing machine - sand eddition L 3Z - 8ilica ¢ free, Silica |Gen. Vent. Heas Lot ‘ob scrvcd in operation
. in the. dust C
BLD. #2 NRIIX _ T
» Scrap grinder - shingles and 3 vz Asb?stos ) frec Silica - . e
esphelt peper . . + Silica in the dust ' o
¢ heconnended prioxity for study
YT - Broathing none of operator -

R Y &

. - ?-
*r-??’g?‘%m 3-‘1?‘«"1

:V" % @%‘%

A ﬁ%.:ﬂa,_-

¥4 OGN - Generel room ulrnnphere




COIZTmT #

— ' PRIORITY | EXVIRONMENTAL MEASURDZNTS
OPERATION 1 e ot e BULK SAIFLE, VESTILATION
AR BAPLE | RAPTER DUST | MGWSURDIGLTS
CILDIIG s*t - PAPER MILL
) BASEMEUT T )
- Asbestos eddition to beatora 1 BZ + GA Particle size [Cen. Vent.
: (Asvestos) (Asbestos) Measurcments
- storage area . . | )
chargirg to fiterizer 2 BZ + GA Particle size ‘[Gen. Vent.
charging onto conveyor 2 (Asbcstos) meas. {Asb.) Ieasurements
1st FLCOR ’ )
. pancr rachine N )
machine room dryer (zrea by lst v o GA (Asd.) Gen. Vent.
four rollers) leasurements
BASEMEGT y
« dxy cement mixer operation 1 BZ + CA Part. size for |Meas. all .
Asbvestos ‘fibers + Silicallocal exhaust :
+ Silice dust; % free |systems + gen.
: Silica ventiletion
+ Plastic cement mixing operation 2 BZ, (Asbcs‘cos) " e "
1st FLOOR ) : .
- sample room; dust due to rotery L GA sa ' “
mixer operation, small carbo saw, (Asbemzlej Local c{(haust
end band sew Stos on sows; gen.
. roon vent.
SILDEG 4116 - STILL HOUSE .
» lManco vlatform; #10 mixer and 2 .
erce edjecent ’ §Z (slllca) % free Silica (semi-out doors)
. still erea - A " in dust roof only.
JILDTNS §39 - EiULSION DEPARTHENT ,
. riviocn nixer operation 2 - )
- slurry mixers cA <AubGSt°°) Particle size |Effect of ex-
. esphelt mix . (Asbestos) : heust on
: ) aspholt mix;
T —— gen. vcnt.' .

C e

Meas. Dow' Be ox 2AL ( >Ch
disodiun k-dodecylated
wlioncic)

Oxydibenz zenesud

("ot obaorvcd in operatic:

Asphelt fumes

Potential exposurcs to =3:
Chlorothene vepors, asphal
fumes. 3ot obscrved in
operation.
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_,,—T/I;’—:— PRIORITY ENVIROMITWTAL MEASURELEITS ) .
OPERATION ATR SANPLES BULK SAPLE, VEITILAT 08 Co=E. )
: inlatnt RAFTER DUST LEASUT »“-::a,
/
TG gl - ASBESTOS-CILTNT !
e lsv FLOOR SOU.U{ END . .
gtorcSC aree, hendling L GA I(Asbcstos) Parbticle size Gen. Vent. Not operating during inspe
’ for Asbestos tion.. Priority bascd on
srpsite Tiberizer operation 1 BZ « GA Asb. " Check local of operation, general appe
‘ exhoust ance, exhaust control, nus.
cenzdien Asbestos "Lluffer"” 1 " " " of persons involved, spill
cand unloading operaticn 2 BZ4+CGA Silica | Farticle size " dust accwalation, ete.
. for Silica : SR .
\ % frce Silica
gjrice grinder (ball mill) 1 BZ+GA Silica " A " ) »
gilice flour drew off (for Manco 1 GA Silica " g " .
s1ztforn usc) P
El VFZZANTHE : . !
chavging weigh cars 1 DZ + GA for | Particle size |Check all locel| < : Jm
crarsing stock mixers 1 Asbestos + of Asb. znd of | cxhoust systems . ST
wand charge m‘<er 1 Silica Silica; + % and general :
ropper, elevator, collector erea 2 GA (Acbestos | free Silica in | ventilation
+ 5ilica) rafter dust -
MATIT FTOOR AREA . - .
teard cutting and trimaing 3 BZ + GA for Particle size " Check paint sp*ay area
' Asbestos of Asbestos . (epparcnt good control).
serap cutting for trimmer 3 u " e " T
edge trimming 3 " " v " - )
scrap grinding room 1 " u " ‘
IDTS )27 - CAREY~TELP : '
] th FLOOR B
ﬁ.s‘ses‘tos fl'.bC‘I‘l:-ZCl' , 3 BZ + GA for Particle size |Gen vent. end g
£59e5t0s weighing, charging 3 Asbestos of Asbestos * | all locel ex- -
] 3rd FLOOR : .~ | haust 53 tens ‘
band savw operction 2 o ", = lot observed in operction
: 2nd FLCOR L - o T PReation.
hand stripping operation : 2 " Tom : " T
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SSATION - PRIORITY ) ENVIROMMEN TAL MEASUREIEITS
OPL‘»R.{'.TIOL'I AIR SM,PL',:S ..’:ULK S‘[L‘:PLB, I\iTm’s‘TTO»I R COI-_ [P Y 5
RAFTER DUGT BIASUREIELTS ’
IDIC 530 i+
. Carto-savr operation - 2 BZ (Asbestos) Check local
. Trsamon sav 3 B2 " exhaust on’
. Xinctic saws (2) 2 BZ v all units
. Field sou 3 BZ " . .
. Dciialt saw 3 LZ " Particle size
« §:.211 carto seus (outside) 3 BZ " of Asbestos
. Digw sau 2 nz " - !
. Crebing operation N4 BZ "
. Shear cutters 3 BL " . . . )
. Gencral chop erca 3 GA " BZ sample; measure Dowicid
« Laminctor mixing pletforam 3 GA " : (sédium pcnvhcnlorcpncnatc
cncc caust%c use.
JATG 59 - SEINGLE MILL ’i )
lst FLOOR -
. Asbestos unloading hopper 2 BZ (Asbestos) | Particle size;
. send end mica eddition to reverse L GA ( silica) | % free Silica Asphalt fumes . -
side of shincle . . .
2nd FLOOR , < b . .
. mixers, weigh scale for "¢ dust 2 GA (Silica) Particle size; | Check enclo-
belt conveyors for granules GA (Asvestos) | ¢ free Silica - surcsr, local . (
exhoust -
sysltems; gene. i
. | ventilation - T
, 3rd FLOOR : . '
te dust vibratory scparator 1 B2 (AsVLest ) Particle size n I\ot o'b.,cnccl in opcrntion.
slete dust store and delivery 1 GA Asbestos + | % fxrec Silica . _— .
grenule bins 2 Silice ) o
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. T f P ™
ICATION - PRIORITY ENVIRONUENTAL MEASUREMELITS :
OPERATION T S . COERT
: AIR SAIPLIS ,’ , SAPLE, V']—::HTJ.J.AATJ;O‘;'] - . :
RAIMIER DUST LIEASUREMN TS
SILDTNG M - PAINT HOUSE " I ol
TOP FLOOR ' ' : . S
« two cherging ports for mix on 3 BZ -+ GA for Particle size | Gen. venti- S -
2nd floer A»bov vos. + of Asbestos lation ’
’ % free Silica . ‘ -
. -
2nd FLOOR L
+ mixers; charging ports 1 BZ + GA for Particle size | Checi: local Measure chlorinated hyixe”
\ o ~
. sbestos - | of Asbestos + slot) ex- Jconcenvra t‘o:’. ir (oresn
. charge erce for jf9 mixer on lst Y Asbe £ Asbestos + | ( ) ex y o in eix (ores
floor ! Silica Silica 4+ | haust on zoncg.) s
e o charging set- TR
- | up Tor #9 , ) .
| mixer B IR R )
“ : PO
1st FLOOR . AU o '
. #9 mixer; surrounding erea 2 ‘ - % | Check local ex-|Asphelt fumes, ch
) : " | houst on draw nydrocarbons, nin
» General area - otvher mixers 2 -+t o] off; check dust from floors
ard drew off points _ . . 'nL entire ex- ' ' Lk
: haus® system o v
NP - .
DTG {5 ~ ROCK WOOL .
. . LT - . ;1d3 nly 'co:*_si'“-f.‘
. cupole arcas ‘ Carbon . Gen. bldg. This building PR
) monoxide, . ventiletion triefly in th
sulfur survey (dires
dioxide, the "Asbestos s
L . - rocds
lead fumes ' ) problems). Fkee
' . ! " ’
. various . ¢ 7 77| Lecel exheaust
. wool chazber ~ wool lines binders (list | . - systoms, inlet .
© to be ob- . Sor v end outlet T ¢ T
. . ) teined) toe ends wool 1o
- ) ' R chanber

EEA
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Representative Air Sammles " C

The exact number and location o breathing zone and general room eir sacples hes -+

, ) . e ) _ ) S ]
not been specified for each operation. - This can only be determined when detailed
. - -3 M ' ol a7 - ~ : A R o

L T T N

. . . . A . . ., . . . :?
area ecvaluations are undervaien. At that time the measurezenis necessary to. ¢
accurately describe each arca will be determined by such factors as:;
X. tlhe quantities and types of rateriels used
2. how the materials are handled; variations in process T
3. whether the operation is continuous or intermivient
4. ‘“how meny persors are invoived; their locations

5. wvhether personnel ere exposed to dust from several different

operations .

6. changes in room air flow vatterns; seasonzl veriations, etc.

T. effect of locel exhaust sysiems

The provlem of obtaining renregentative sarples is a conpliceted one. Tae time
required to obtain dust samples usuwally is of the order of minutes or hours;
wvhile & period of some ronths up to many years‘is generally required for the ,
development of discases from dusts. These diseascs-result from the integrated
effect of dust breathed over a long period. On the othef hand, a sinZle in-
plant dust determination represenis only the amount of dust in the atmosphere
.at a definite time and place. t cannot give_an indicetion of the avereage
exposure of a man over & period of years -- particularly if he hes not wqucd

continuously at the one job.

Thus a proper measurc of dust exposures rcquires a picture of the varigotions in

dustiness -~- the dust floods -- s well es a mcasurc of the average concentrationa. .

The locations of the sempling points, the volume of sample O be collcctied, and



, measurcrcnts ere tcdloug and tlmg consum;r" Oﬂergtlons.‘,

PIIILIP CAREY 22°G. CO raze &

“ .

. . . P .
the freqgliency of sempling musi therefore be chosen carcfully througn a detailed
{

© ptudy of the porticuler operation. 'Generally every effort is rmede to eveoluate

‘& dusty arca with'as few arpleo s p0551ole - dugt counts and partlclc‘olze

T T

EN

‘,

The casual observer might well ask vhy any a2ir samples or atmospheric ieasurem2nts
are necessary -- some of the plant areas ere qQuite obviously very dusiy. HoweveD,

-3

it is only by actual atmospheric dust measurecents that the quantity of respircs

. . .
contamination can ve astablished. 3Beyond this, of course, is the major objec::\e‘

.

of sarpling vhich is <o identiiy ¥the principal aources of dust in order to, a*“‘]

appropriate control measures. Follow-up atsospaeric samples then.c?n ;ndicate'g,

the effectiveness of such control measures.

Time Lstirate -- Enzinecering Eveluation

Table II éontains;time estimates (in rman-days) to conduct in-plant and laboraitory

measurements, to interpret and corpute the resmlis, apd to formilate recorzenizs-
tions. These estimates are the best approxirations which can be given at this
time. (The actual time will depend largely uopon the numbor of stmples necessery,

vhich in turn will vary from operation ito overation as e»plained in the previous B
>

section, page T.) =
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TIME FSTIVATS -- B

GIL.BEZRILG SURVEY

- $8 PRIORTTY ° TS
(14 Axcas) SN i Time to Corplete

“(in man-azys)

B . . ang o o P ot
In-Plant lMeosurements :

L
. air sarples (estimete between 25 and 45 serples)

. bulx samples (cst. between 10 2nd 15 senmles ) 14
. ventilation; locel erhoust, general air movement .
« occupational analysis - , . e
Laboratory leesurements
. Qust counts (estimate betieen 25 and 45)
. particle size meazsurements (est. between 12 and 18) 16
+ chemical enzlyses (est. between 5 and 8) : )
Interpretation ' B , e
. .« computations, data analysis . . . .
« conclusions, recorendations, repors - 10 -
Total Lo
##2 PRIORITY .
(19 Axrzes)
In-Plant I‘aeure“v. ts
. betveen 26 end 48 sanples) :
. 7oen 12 and 17 somples) 15 o 'i
. nts; local exhaust, gencral air ) ) i
Laboratory lzasurements .
. dust counls (estiratc betveen 26 and kS counts) :
. particle size measurcments (est. between 10 and 20) 16

. chemical anclyses (cst. bpetween 5 and 8)

Interpretation

. computetions, dota analysis
« conclusions, rccommcnuatlon,, rcport ) 10

Total L,
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- . TABLE II (co uv‘d) .
#3 PRIORITY : - : Tire to Corplete
(25 Aveas) e ) (in man-dcys)
In-Plent Measurements - L L * . o
-~ ¢+ . air serples {estimate Dbetveen 22 and kO sorples).: - R
« bulk samples (est. between 5 and 8 sazples) N -
. ventilation measurements; all areas . .

" occupational anelysis

Leboratory leasurements

« dust counts’ (estimate between 22 end L0 counts)

particle size mezsurcments (est. between 6-and 10) 13
. chewical enalyses (cst. between 2 and 4) , .
- «‘ . ! ° 0
Interpretation : o . .o -

. computavions, date analysis
. conclusions, recommendations, report 8

{4 PRIORITY
( 6 Arcas)

In-Plant lieesurements

. air samples " (estimate between 10 and 18) ‘
. bulk semples (est. betwecen 4 and 8) Vi
. ventilavion measurements

. occupational tnanytis

T.ab oratorv Measurements .

+ dust counts (est. between 10 and 18)
. particle size measurcments (est. between 4 and 8) 7
« cherical analyscs (est. betwcen 2 and k)

Interpretation

. compuiations, data analycis

. conclusions, recosrmenauivions, IcCporw 5
Total 19

Lee B. Fosdick .
Indusiried jygicne Duginecer

(% Tl
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TIRFSHOED LIIT VALUZS -
. B . : .
- In ony dusty environment therc is the question of "how much" dust is szfe. To
help answer this question, Threshold Limit Values for various.toxic materiels
. have been established by the-American Conference of Governmentel Industrial’

Hygienists. These values of allovable air concentrations represent concitions

under vhich most workers may be repeatedly exposed, day after day, without

ct
4y
e
33
1Y

adverse effects. They are guides for the control of health hazards -- no

‘
lines between safe and dangerous concentratvions.

3

“from experimenizl studies, and, when possidle, {rom & combination’ ol ihe Tio.

They are subject to modification as more complete data becoze availedble. In the

case of dusts containing at least 459 free silice, 5 million particles of Cusy

pexr cubic foot of air (mmpef) has been establishad as the Tareshold Limit Vilue.

.

For dusty atmospheres containing asbestos, the level similarly has been set at

> mppef.

.-.. - PR TN LRI e
However, because of the fibrous nature of asbestos, ihe ithreshiold 1ipit cannov
g

Soa N N

be considered to be as firmly esteblished as are limits for scmz2 of ihe ouncT
¥ R .
dusts. Tcchniques used for evaluating most other dusts (con51derec 25 soner-

dcal purticles) ray not be entircly velid for asbestos. The etiology ol

3 - o -~ ——— L3 A
asbestosis still is under study and rescarch efforts are vitally corcerncd with

the effect of the length and diameter of ihe fibers in producing lung czmaie-

Based on the standard procedurc for sarpling and counting dusts adopved by
{ihe Fifth Annual Meeling of ACCTH (19%2).
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One large manufacturer of products using ssbesios’ evalustes oir sarples taken in

-t

{the plant for both dust end fibers.' Tne respirsble dust consists of the wore or
X . P

. L) - - - * - . 3 X ‘ 3 1 ’
less opherical particles 10 microns and less in diameter, while the fiber is
o PIEE - - -~ L . b

)

considexred to be thase elongatcd‘part}c;es:greate; than 10 microns in length. ~>#"

Althreshold limit of S.million.particlcs per cubic foot'of eir (mpcf) is applied
for the dust end 1 mppef is applicd to the fiver. (Tae 1 mppef Lider thré;hQId
limit is based on expefimentai work conducted at the éaranac Laboratories,
Saranac, Hew York and reported in "Zxperimental Stﬁdics of Asbestosis".) Toese
guide lines are said %0 have worked out vell Dbased on this particuler industry's

clinical experience.

* ) .
1 nicron ic approximately 1 of an inch.
‘ 25,000 -




