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lengths averaged 15.~ and 17.0 micrometers, respectively. TWA free silica
concentrations ranged from n.fi0 to 1.02 and 0.00 to 2h Omg/cu m in the panel
area and i.n the tile area, respect;velv. The highest carhon-monoxirle
concentration was Q4 parts pe:- million (ppm). The TWA concentration for the
21 hour sampling period was 35.4ppm. Trace metals were below detectable
concentrations, except zinc (7h40fifl6) which ranged from 3 to 10 micrograms per
cubic meter. Noise levels ranged from 75 decibels (d~) on the A scale to Q6dn
on the C scale. The authors conclude that concentrati.ons of total airborne
dust in the panel and tile areas and free silica in the clay and paint mix
areas are excessive. They recoTlUlend further sampling for carhon-monoxide in
the cupola changing areap and medical surveillance of workers exposed to
mineral fiher.



•ABSB..\CT

An industri:"ll hygiene study \-.'as conducted :It the John~-~::1n\'i11(", .\1(,~:'1l1­

dria, Indiana mineral ~ool fiber facility during April 11-15, 1975. Air
samples were collected to evaluate tine-wcigl1trd-averase personnel C'xpo­
sur~s to respirable fibers, total airborne dust, free silica, trace metals
and carbon Donoxide. S?ot noise Deasurenents ~ere also ~ade. Results
showed time-~eighted-average fiber exposure to ran~e rJ'0~ 0.10 to 1.95
fibers/cc ~Ilereas tirne-~eighted-average total airborne dust concentra~

tion5 ranged from 0.85 to 28.55 8S/~3 ~ith the free silica content of
this dust ranging from 3.8 to 15.6 percent by weight. l~enty four of
45 calculated ti~e-weighted-average free silica exposure values (total
dust basis) were in excess of present OSHA standard for free silica.
Exposure to carbon monoxide and trace ~etals ~ere fo~nd to be low.
Most trace metal levels were belo~ detection by atonic absorption
spectroscopy.

Airborne fiber diameter and le~gth data were analyzed by fitting cata
to assu:J.ec. log-normal size distri:,utio'1 functions. C('I'Jilt median 2ir­
borne fiber diaseters ~ere found to range £r08 1.7 to 2.7 ~m and co~nt

median fiber lengths ~ere found to range fro~ 6.8 to 2~.8 ~m. Airborne
fiber diam~ter and length distributions deternined by trcnsnission elec­
tron microscopy were found to be in good agree=ent witlJ the optical
size data.

Fiber di~etcr distributions and ty?ical energy dispersive x-ray spectra
for present and past fibers are presented and discussed i~ relation to
past exposure levels. Recom;::enda tions for engineering and \.;'Ork pr ac­
tice improvements to reduce exposure levels also are Dade .
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As part of studil'S bcinr. conducted by the NLltiol1:ll ln~titutc for O<:cupn­
tion;l] S.J,[ety <111<../ Health (NIOSII) of health effects due' tu exposlll-l'S to
respirable fibers other t\1<1n asbestos, retrospective mortality <lnJ indus­
trial hygiene studies are being conducted 3t the Johns-~:.1nville minerQl
wool fiber production facility in AlexLlndria, Indian.:J.. During April 11­
15, 1975, the industrial hygiene portion of this study \\'QS c0nducted by
John Dement, Ralph Zumwnlde, Ken \~allinbford, Chuck !-\urphy 3nJ Ronald
D. Dobbin.

During the industrial hygiene study, air sar.:ples ,.;ere taken to evaluate
worker exposures to respirable Dineral wool fillers, total airborne par­
ticulate matter, free silica, trace metals, arsc!lic, and carbon monoxide.
In addition, a limited nu~ber of sound level measurements were made.
This report includes a description of the Alexandria, Indiana faciJity,

'plant medical, industrial hygiene an~ safety programs, air sampling and
analysis methods, sample results and conclusic:1s and ,ecoITWlendations for
improvements.

DESCRIPTION OF THE FACILITY

First commercial production of mineral wool at this Alexandria, Indiana
facility ~as begun by C.C. Hall in or about 1897 1 thus forming the Banner
ROCb,1001 Corporation. Banner Rockwool \-:2.S bought by the Johns-~lanville

Corporation in 1929 and, at the time of the present stUG)', this plant
employed appro:-:ima tely 330 hourly and 58 salari,ed ,,'orker s. These \.;orkers
were organized by the United International Papermakers Union in 1941.

Acoustical ceiling boards and tiles are the only products presently
produced at this facility with production being maintained on a four
shift basis, 7 days per week. Production of acoustical products began
in approximately 1967. All panel production is under one roof.

MEDICAL t INDUSTRIAL HYGIENE Al\'D SAFETY PROGRA~'IS

Only first aid medical facilities are available within the Plant with
supervisors administering the first aid. Pre-employment examinations
including a chest x-raYt urinalysis and blood tests are ~iven. Periodic
examinations are offered to employees on a bi-annual b3sis; however,
these are not required. Dr. a-wen, a loc.ll physician, is retained as the
Plant's medical consultant. Facilities at the I\lex<1ndri.3 Clinic are
also used.

All illdsutrial hycienc ~t this plant is hanclled :"It t1H,' Corpornte level.
Since 1972, four dust surveys h:1VC \H:'l'n COlHllll'tl'd by Julll1;;-~I;lIIvjllc.

R{'sul ts of theSl! surveys ,nc !;]lm.Jll in Append i.% ] J 1. TIIl'~;l' sllrvl~Ys

WCI"C m;,de usinr~ il variety of s:1mplinr, IIlcL!l(Jds includIng f illcr counts,
impJnger counLs :md rcspir.:J.blc mass SLJtnp] ing.
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A full timt' s'lf(·ty dircctor (N!". 'I'ol'ht,rt) j~; lISl'J ':It tlli~; f'll·ilit~·. TlJt'
safety program consists of monthly insp{'ction~; m,It\(· by ,1 COlln~dttl'" com­
prised of COI~lpany and l'nion pen;onnL'l. Durin}'. these inSpl'c.tioIIS, ;lpprn­
priate pir.tures .:ll1d records ~r(' m~c1(' ;ll1d Dt'p:lrllllent IH';IJ~~ arc re<]l1 i J"l.2d

to make corrections and n~port aClions takcn b,lek to th.' cllmmittl'l'.
Honthly Uep;ntlllcntal safety meetinr,s, conducteu by the forelllcn, <1re
also held. Person.:ll protective f.'<]uipment pr('~,ently lIsed include's s~fcty

glasses in most prodllction areas Clnd hearing protection in the [ibl'r
forming and board planer areas. Dust respirnrors arc furnished for those
employees who desire them; however, during the present study only !l<lint
mixers were observed usinr, respirators.

DESCRIPTION Of PLANT PROCESSES

Present Operations

Acoustical boards and panels are produced in tllis facility using s12gwool,
expanded perlite, newsprint, starch and clay binders as raw materials.
A process f 1m'l diagram is shown in Figure 1.

Slagwool is produced by layer charging blast furnace and phosphate slags
~ith metallurgical coke into cupolas. As ~ight be expected, slag COffipO­
sition may vary. Typical analyses of the slag charge, as provided by
the slag suppliers, are sho~~ in Table 1. Fibers are fo~ed by directing
the molten slag onto rapidly revolVing steel druQs whereby centrifugal
force causes the slag to be thrown from the druQ forming primary fibers.
These fibers are then net by rapidly Qoving air and blo"n into a fiber
collection chamber. The fibers are next chopped to shorter lengths 2nd
shot (unfiberized slag) removed. TIle shot is conveyed to a settling
pond on the Plant sileo The fibers are conveyed to the '\·;001" storage
bin for use in panel p~oduction.

Clay binders for the boards and panels are produced by hand batching.
To the batch, clay and s~all amounts anti microbacteriasidcs (sodium
pentachlorophenate and copper sulfate) are added and the binder pumped
to a binder storage tank. Perlite, starch and newsprint used to make
tiles are each held in separate storage tanks.

Acoustical panels are formed by first blending the various raw materials
together to form a slurry. Panels are formed on a 12 ft. wide "four-

.drinier" similar to those used to make paper. The slurry is spread uni­
formly onto a screen to a thickness of approximately one inch and water
removed. After a substantial portion of the water has been removed by
compressinG the board, the board is cut to length using a wat~r saw.
The panels are then dried in a continuous flow dryer for a period of
4 to 4!;2 hours.

Fol]owing dryinr" the hoards are cut to proper length ,JI1d wic'lth <lulorna­
tiC<1lJy USjllg mu] tip]e cil"cuLu saw~. Surf"ccs of the hoards iJrc thc>n
pl.::lI1C'd lo smoothness ,1nd c<l<.!ted \~ith a (']"y "sn:ooth" en;'l in liquid sus­
pension. Tld~; c.J.ay coat is hand lIIh:e'd i.n a f;C'I':lrate Llrc.:;l of the plLlllt
using sever,ll types of c];IYs and a surfaclanL. After coating with cl ... y,
the panels are ag:Jin dried.
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FollO\,,1.n~ the cl;ly cO.:ltinr. opl'r<lti()\l~. pC'rfor,ltil'l1S arL' m;H!L' in the bO;lrus
using <1 punch press ;111d fissure roUer. Joining r,rlwcs ,11"e then Lut in
the bonrd using a rip S,1W <1ncl the hoardfi spr;ly p.-linl(~d in <1utl11ll,llCd 5pr.1),
booths. This spray paint is h.1IH.I mixed in the' 8:1IW ;HC<1 <1S tilL' clay
coat material. Raw 1I1;ltcrials used to ll1;lke the ~,pr;JY p,lint arL' shoh'n in
Table 2. Some higher quality panels also nwy receive a clenr plnstic
(polyethylene emulsion) overspray.

Following the paint spray operntion, the paint is dried using a radiant
heat dryer and the boards inspected and pnckaged.

Production of smaller tiles is done in a separate area of the plant. As
shown in Figure I, these tiles are produced from lnrge panels which have
completed the process through the rip saw operation. These panels are
removed [rom the conveyor and taken to the tile area. Production methods
are essentially the sn~e as previously described above for large panels.

Past Operations

Mineral wool fibers presently being produced and used to make acollstical
products are made from l'last furnace and phosphate slags which n~e shipped
to the plant. However, until the mid-1930's, limestone rock from the
area was used as the fiber raw material. Also, in ~pproximately 1950,
fiber forming methods were changed from steam blowing to spinning. Ac­
cording to company personnel, fibers formed by the steaIil blowi.ng process
\-Jere of shorter length and of more variable diameter than those presently
produced. Company personnel indicated that nominal fiber diameters
presently range from 4.5 to 5.5 ~m.

Prior to 1967, a number of mineral wool and other insulation products
were produced. at this plant. Unitl the mid-1950's, there were three
main products these being mineral wool insulation blankets, granulated
blm"ing wool insulation and an insulation material knO\.:n as "rock cork."
Granulated wool was simply shredded mineral blanket from which shot
(unfiberized slag) was removed. This material was bagged by hand using
shovels. According to company personnel, some general ventilntion was
provided in the bagging area. A small amount of water proofing material
(\-Jax, and zinc sterate) was applied to these products.

Rock cork was a wet cast., low temperature insulation formed by blending
mineral wool with asphalt and newsprint. After casting, these blocks
were dried in a tunnel dryer. Some bentonite clay was periodically used
in this formulation although the quantity is unknown. After drying,
these blocks were trimmed to proper size with the tri~~ings being blo\,~

into a room and used as a minor component in blowing wool.

During approximately 1946 to 1954, a cold storage insulation l~nown as
"zeolite block" was produced. This material was wet CLlst and contained
a phenol-formaldehyde binder similar to binders which nre presently used
to make most fibrous glass blanket insulations.

During tlw early 1950's Llnd until Llpprox11l1aU.Jy 19(1(1, a naturally fis­
sur~d ceiling ti.le klluwn as "l'ennacouslic" was produced <.It this PlLlut .
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,
ThC'se tiles \,'C're m.1dc by mixing ChOppl'd miner,")]
starch hinder <lnl! cl<ly folIm,'cd by p.111 c<lsting.
dried in a tunnc'l drier.

INSPECTION OF THE PLANT

Potential Exposures

\.JOnl fibers \,'i til .1 cl~nkL'd

TIll' casts Wl'rL' then

The following ar.e potential exposures \.:hich ,,,ere noted during this study:

1) RespirDtory and skin exposures to mine~al \,001 fibers, free
silica, metals and clay minerals in panel and board production
areas

2) Exposures to carbon monoxide, metals and ar~e~ic in cupola
charge area

3) High noise exposures in selected areas of the plant

Housekeeping

Housekeeping in this facility appeared to be acceptable during this
visit. Floors and machines are kept clean by frequently using both
hand and brOODS and vacuum sweeping.

One unacceptable procedure observed during this survey \,as hand shoveling
broken panels into waste carts. This operation was visibly dusty. Res­
pirators were only ocassionally noted being used.

Engineering Controls

Cupola emissions into the charge area are controlled by maintaining face
velocities at the charge door in excess of 200 ft./nin. as measured with
an Alnor Velometer. Cupola emissions are controlled by a bag collector.

In the panel and tile production areas, all dust generation sources such
as saws, planers, punch presses and fissure rollers are provided "'ith
local exhaust ventilation. Collected dust is vented to bag collectors .

.These controls were installed at the time acoustical tile production
began. Capture velocities at several of these sources ~cre measured
using an Alnor Velometer and were found to range from 200 to 3500
ft./min. Hood designs are generally good.

At the binder and paint mix strttions, local exhaust ventilation is
provided at the hand r.lix st:J.tions by mnint.:lilling air flow through the
tank entr.:lnce. Tilis ventilation appc~red to be unacceptable, as velo­
cities at both mix tanks ....'cre! hnrely me<lsurnble « 20 [-t./min.).

The major source of d\lst exposure in this facility is airborne dust
caused by Italldljll~ hoards nnd tUes Lo "'Jllicll ]OOS(; lil<Jtcrial, from sawill~
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etc .• "H..Ihl·rl's. AJ llwUf.h sunil' hlldnJ t"dusling 11lJxvs" (1... lh'l-l' ~;oml' l'C till'
dust is rl'movec.l hy hi-gil air vc.locities) are provicll'c.I. their cffcctivc­
n('ss :lppcarcd mini1:1,]!.

SURVEY PROCEDURES

During this study. air samples were taken to evaluate worker exposures
to mineral wool fibers, total airborne dust, free silica, trace metals
(Cd, Cr, Co, Mn, ~i, Pb, Zn), arsenic and carbon monoxide. Bulk samples
of the mineral fibers and associated raw materials were also collected
to determine fiber diameter and free silica content. Sound level mea­
surements were also made at selected Plant locations.

Trace Metals and Arsenic in Cupola Areas

Samples to determine trace metals and arsenic concentrations in the
cupola charged area and fiber forming area were collected using a
stationary sequential sampler. Millipore Type AA (0.8 )lCl average pore
size) membrane filters "ere used at a calibrated flow rate of 2.0 Ipm.
All samples were collected over a period of two hours.

Trace metals (Cd, Cr, Co, ~1n, Ni, Pb, Zn) aud arsenic deter8inations
were made by atomic absorption spectroscopy folloVling digestion with
nitric acid. In some cases, samples were combined for analysis to
provide sufficient material for analysis.

Carbon Monoxide in Cupola Area

Samples [or carbon ~onoxide exposures were taken in the cupola charge
area u'sing an "Ecolyzer" carbon monoxide sampler (0-100 ppm range) which
had been calibrated immediately prior to use. Concentration measurements
were continuously recorded over 21 hour periods using a strip chart
recorder at a chart speed of 4.75 inches/min.

Mineral Wool Fibers, Total Airborne Dust, Free Silica and Trace Metals
in Panel and Tile Production Area

Personal and general area samples were collected in the panel and tile
production departments to evaluate exposures to respirable mineral. wool
fibers, total airborne dust, free silica and trace metals. Two samplers
were placed on each worker or in each stationary sample location. One
sample was used to evaluate exposures to total airborne dust, free silica
and trace metals and the other used to evaluate respirable fiber exposures ....
Total airborne dust was collected on MSA, polyvinyl chloride filters
(5.0 11m pore size) mounted in 37 mm diameter, 3 piece t-lillipore sample
holders. Samples were collected over periods rRn~jng [rom 5 to 7 hours
at a calibrated flow of 2.0 liLers per minute. fillers were tared
and re-\,",eighcd on a C.:lhn eleclroh.'1.L:1nce and total airborne <..lust c:on­
centr<ltlolls exprv:;spd as milligrams per cubic meter of air (lllg/m 3).
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silica <.!l!lerminatio:1s. Trace :-:-.t"t.:ds '~'(:r~ t:1..'ll2rr:.in(''': =-:: .,to:-.:i...:: 3b::,,-,r;-J­
tion spectroscopy after digestion ~ith nitric acid. ~~('e silica d0ter­
mination~ were ~Jde by the c01ori~etric ~ct!lod of Ialvi:i~.

In addition to detcrDinatio~5 O~ al~~cr~e iree sili~c ~:~ccntr3ti011S,

samrl~s of the najor ra',,' nateri2ls used t.o :-:-.ake ?anels 2:"!C :iles also
were collected fo~ free silica deter~~~a:~0ns. T~e5~ ~~3!yses were
perfor~2~ by the colori~etric =ethod o~ 7alvitie.

Personal 2nd stationary sa:::?].::s ,,'ere col':"ected to e';a:':":3.:e ex?osures to
respirable ;;.,ir,er2.l ,,'oel fi~e::s 'y:?:-~ .::C'::ected on c~e:-. ::2..::e-:, 37 :::"'7. dia­
meter, ~lilli?ore T:,'pe ~_~. (0.8 '..~ ?ore size) r.-,e;:,:::ra:;f: ~~l:.ers at a cali­
brated flo~ rate of 2.0 liters ?er =i:;u:.e. Sasple ~~=~:~s r2~ged [or
30 ~inutes to apporxi=ately 2 ~~:..:rs "it~ filters ~ei~; ~eriodicall:

changed such that re?rf:Se2:a:.~~e ?~=:i~~s of the ~c=~ 5~~ft (5-7 hours)
were s2~pled. These sa=?les ~e::c: ene:yze~ by si=U~:~~2::":S:Y ccu~tic;

fibers and deter~ini~g t~eir ~~&~e:.er e~~ length uS~~i ~~ese centr2st
optical nicrosco?y at a =ag~~fi~a:'ic~ o~ ~30X. A: leas:. 100 fibers of
100 microsccpic fields ;:ere cO~:l.ted fo= each sa=?':"e a~c ~i~er conce"tr2­
tions reported as fibers/cc. S.;;..=-,ples ~,'ere preparec tor 2nalysis usir.g
the direct clearing =ethod used for as~estos.2

In addition to optical ~icrosco?ic analyses, selectee s2=ples hEre
also analyzed by trans=issicn electro~ 2icros~opy to ~Et2r~ine air­
borne fiber dia~eter and le~gt~ and che=ical con?esit~c~. lhese saD­
pIes "ere prep2r~o by the direct ~ounting tec~ni~ue as cescribed by
Fraser 3 using 200 ~esh Foruva"/car~on coated copper griGs. Fiber
diameter and length "ere dete~ined ata =agnification 0= 2000X by con­
parison ~ith calibratio~ ~ar~:s engraved on the ~icrosco?e viewing
screen. Fiber che3ical co~?ositicn (se~i-quantitati\'e) has cetermined
for selected fibers using energy dis?ersive Yo-ray ana:ysis. Electron
micrographs were nade of typical fibers along with photogr2phs of typi­
cal x-ray spectra. Scanning electron nicrographs \,ere also taken of
selected fibers.

Bulk samples of the mineral fibers being produced during this study
and fibers proGuced prior to 19~O (ste2~ blo\\ fi~ers) ~ere also col­
lected. Fiber diameter distributions ~ere deter~ined :or these
samples by sizing at least 300 randonly selected fibers using phase
contrast microscopy. Trace netal levels ~ere also dete~lined for these
samples using atomic absorption spectroscopy follo~ing a nitr~c acid
digestion.

Free Silica Exposures in Binder Llnd Paint ~ljx Areas

Exposures to respirable free silica in the binder n~c ;,nint mixing nreas
wt>re determined using 10 r.n nylo!l cyclone: prc-s.:J:7:plC:l-S ;o11m·.'e:o by 37 ;;,,"7l

diameter MSA polyvinyl chlorid0 filters (S.O ~m pore size:) op~rat0d Dt
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1.7 j i.lL'rs Ill'l- lIIilll1ll'. Fl"l'l' silic.l ~.'tl·rmin;lt i\'Il~; \,'\'1"1' m;ld\, by till'

coJot'iuwtric: l1ll'tllOU of T;J1vilil:.

SO\Jlld Leve 1 ~1(';l~;lIl'l'men t S

Sound level me8.!;urcments ....'ere made in selected PLlI1t are<.lS using a
Gcncrnl Radio 1565-A sound level meter calibra ted \~i th a Type 1562-A
calibrntor. f>lcasur.ements were made using the "A", "B", and "e"
weigliling networks in order to obtain an indic.:J.tion of noise frequency,

SURVEY RESULTS AIm DATA ANALYSIS

Ra\oJ' Naterials

The results of the optical microscopic fiber diameter analyses of the
mineral wool fibers being produced during this survey and the old stoam
blown fibers are shmm in Figure 2 and summary stotistics shoHn in
Table 3. The count median fiber diameters were determi~ed to be 5.1 ~m

for fibers presently being produced and 3.6 ;..tm for the 0ld steam blmm
fiber. In addition to a smaller median diameter, the stean blown fiber
also has much more variability in diameter as demonstrated by tile larger
geometric standard deviation.

Results of the free silica determinations for the mineral wool fibers
and the clays used to make the panels and tiles are sho'~ in Table 4.
Both fibers and the koalin clay are seen to contain insignificant amounts
of free silica. However, the clays used in the panel formations were
found to contain 9.9 and 8.4% free silica, respectively.

The results of the trace metal determinations for the mineral wool
fiber sample are shown in Table 5. All trace metals analyzed \vere
extremely low with lead and chromium showing highest values of 44 and
30 ppm, respectively.

Trace Metals and Arsenic in Cupola Areas

Results of sequential samples for trace metals and arsenic in the cupola
charge and fiber forming areas are sho\,~ in Table 6. All metals, except
manganese and zinc, were below detectahle l~vels by atomic absorption
spectroscopy. Both mang.:J.nese and zinc were present at levels of 3.3 IJf,/mJ

in the cupola charge area. Approximate lower detectable li~its (~g/m3)
were calculated for each metal according to air volume sampled and are
shown in Table 6.

Table 6 also ~hows arsenic levels in the cupola area to be below detectnble
levels by atomic absorption spectroscopy. Exposures to arsenic arc below
limits presently being re(':ommended by NIOSlI for this material. 4
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•RL'SU] Ls llr cont inu.'lIs l::lrbol1 ;::I':'.,-';-:icL' :::.';I"llrl·:~:l·llt ~ i:l t I:" "lli',-;;I '·'1.1~':,~"

area arl.' ~;llO ..... n i:1 T~hl(' 7. The stri;' chart "lItl'llt \·:;l~ 1I~",1 t" Jl.'L,'(;"lj;h'

appro;-:im.1te hourl:-' average expl.',..;ur('s all.':1~ \... jlh h"lIl";y !"'.i:, '·"I1-:l'ntr.l~i":l:-;.

lIouL".1y ;Jv"r;Jt~" l.':-:pL'~llrl·s \,'t:rL' l.'::ti:-.;2tCt! by \'isl::l1::.- ,!i,;~,I:;;.; .1r'l.';lS ,'ll L:W
strip chart. An exar.:plc of the strip ch.::trt output JCr!ll.'n,..;tr.:lting thi::;
estimation procedure is shown in Figure 3.

As \o,'as expected, carbon monoxide levels \·:ere highly vari2.blo? \.;'ith Ll
• peak level of approxi:-:lately 9.!1 ;-.p.... The tir:e \"L'i;h~ed ;J.\·(·ra~e concen­

tration fot the 21 hour sample period ~as 35.4 ppm ~ith ti\~ single
highest hourly average being 58 pp;:,\.

Airborne Fiber and Total Airbor~e Dust Exposures in Panel 2nd Tile ~ines

Tables 8 and 9 show results of the airbcr~e fiber and totdi airborne dust
samples in the main panel and s=all ?a~el (tile) areas, res?e~tively.

These tables sho\.;' Doth individual s~~?le results anc ca~culated ti~~­

weighted-average (T~A) exposures for each area or ~orker sa~?led. A
summary of these d~ta is presented i~ Table 10.

In the main ponel line, the highest :iber concentra~ion cjs2rved in a
single sample ~as 1.9 fibers/ceo This s2o?le ~as collected on a feeder
working on the special panel line. The highest ti~e-weig~teG-2\'erage

fiber concentration observed \,'as 0.8S iibers/cc for a panel feeder. In
the tile area, the highest fiber concentration observed i~ a single sam­
ple was 2.04 fibers/cc for a tile t~ke-o~f operator ~ith the highest
time-weighted-~verage fiber exposure of 1.95 fibers/cc for this same
operator. ~lean tL'TIe- .....eighted-average fiber exposures ~"ere 0.50 and 0.66
fibers/cc in the panel and tile production areas, respectively.

Time-weighted-average total airborne dust concentrations ranged from 0.85
to 1~.72 mg/m3 in main panel area and 1.03 to 28.55 mg/o3 in the tile area.
1\.;'elve of 46 s~m;->les (24~~) time-weighted-average exposures in these areas
are in excess o~ 10 ~g/m3. In both areas, line feeders and panel take-
off operators are seen to experience highest dust concentrations. }lean
time-\.;'eighted-average total airborne dust concentrations .....ere 4.58 and
8.18 mg/m3 in the panel and tile production areas, respectively.

A correlation bet..... een t~tal mass and fiber concentrations was attempted
using linear regression. The results are shown in Figure 4: Although a
considerable asount of scatter ~as noted, a correlation coefficient of
0.73 was obtained deconstrating a fair degree of association between the
two methods of exposure measurement for this facility.

The airborne fiber diameter and length data were analyzed by ~itting

the data for diamter and length to log-normal size distributions by
linear regression. The cumulative probability values ~ere converted
to probit values and the fiber size intervals converted to a linear
scale by a 10g3rithrJic transforr.1ation. 5 SLlmples <It the snr'!l~ location
or worn by tbe SD.r:lC person \o,','rc cOr.1bined for these <lOn.lyses. LineD.r
regression corre]D.lion coefficients greater than O. 9 ....'.:~r(: obt<lincd
for all D.nalyses indicating good fit to the assu~ed log-norr.1nl
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dl:-;lribuljun. COlJlll r,ll'oLl1I fihl'r :izl' (di;lllll'll'" ;lIld Il'll!"tl.). !;I'"ml'tl"il'

stillll!;Jl"O tll'vliltiuns ~lOcI 9)~ ,onfiul'nCt' inlerv;lI:; for llll'S" \';IIIII'S \,'vr,'
calculal('o fur (-;Ich perSllll or are.';] s;l1llpl cd. TIll'S" l"vslIll~; ;1 rl' :dHl\,'1I

in I\PPl'nulx II .111U :-;umnwl"iu,J in Tahles 11, 12 ;\1111 IJ.

In the main p,:l11el area, count median airborne [ibe1' Jj amet l'rs \,'l?rc founJ
to range from 1. 7 to 2.4 \lIn with an average l,f 2.1 pm. CUUIlt median
fiber lengths Here found to range [roill 6.8 to 22.7 \1m \.-itll ,In Llver;lgl'
of 15.5 11m. In the small tile> areo, count medj;11I fiher c1i'lllll'ters \n'n'

found to range from 1. 7 to 2. 7 11m and aver.:Jged 2.:2 f!1TI. COlill t i1lt.'d iOll
fiber lengths were found to range froIOl 11.0 to 2!1. 8 pm \vi th an average
of 17.0 IJm.

The results electron microsco;:Jic determinations of airborne fiber dia­
meters on selected sanples are sho"m in Table 111 and cor-parcel \,'ith the
results obtained by optical phase contrnst microscopy. A count median
fiber diameter of 1. 91 11m \o,'3S determi ned by electron microscurY comp.:Jred
to 2.15 pID by optical microscopy. The close agrce:'lCnt bet\,'cen thes(' values
indicates that essentially all airborne fibers arc being ce.JUntcd by the
phase contrast cou:1ting technique. By electro11 microscopy, less than
2% of the airborne fibers were smaller than 0.5 pm in diameter with the
smallest fiber observed being approximately 0.3 ~m in diam~t~r, By
electron microscopy, approximately 15% of the airborne fibers were less
than 10 ~m in length.

Figures 5 and 6 show electron micrographs and semi-quantitative x-ray
spectra for typical airborne fibers. The major chemical components of
these fibers are calcium and silicon Hith smaller amounts of potassium,
magnesium and aluminum. A trace of sulfur was also noted in the small
fiber indicated in Figure 3. Typical scanning electron microscopy of the
airborne dusts are sho\om in Figure 7 demonstrating the presence of large
quantities of non-fibrous material. Using energy dispersive x-ray analy­
sis, most of the non-fibrous material was indentified as clay.

The relationship bet\veen airborne fiber size and fiber respirability is
not well defined. Dement 6 has reviewed the available literature on' this
subject and has suggested that fibers less than 3.5 ~m in diameter and
less than 50 IJm in length should be considered "potentially" respirable.
The proportion of the airbonre fibers in this facility which satisfied
these criteria were calculated for each area or person sanpled and are
shov!l1 in Tables 3 and 9 and sununarized in Table Ilj. In the panel depart­
.ment 60.2 to 90.9% of the airborne fibers could be considered "potenti.J.lly"
respirable and in the tile department 59.8 to 92.6% of the fibers satis­
fied this criteria. The average percent of airborne fibers wllich were
"potentially" respirable \o,'as 75. 6 and 74.3% for the panel and.. tile areas.
respectively.

"Free Silica Exposure" in Pilnel and Ti1e Areas

Samples for free silica analyses \'e.'rc chosen r~1I1dolllly from s.:.l.Inples in the.:
panel ilnd lile .:JI"C<!S. Tile n~:;1I1ts of th(~ Silllip]('S iln.:J1yzl'd for these ':Ht';J~;

arC' shown in T.:I1>le 15 .J.lld 1(1. Till' ,1vpr;tf',e.' perc0nt free silica in tl)(' palll'l
ai-cas was 6.9% anu in tile tile.' area 9.1%. Th('se ave.'rage [r.e(' silica v;Jlul':-;
were used to calculaLe free silica cOllcclltralion~~ for all loL;)l airbol-ne
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(\ll!;l" ~;I:npl,'s ill tlll'Sl' ;lr,':IS. Fl"l'l' ~~i 1iC:1 ("1111\"'111 1".11 illll~; Illl" Llll' p<l11l·1

nlll! tile lilh'S :""l' sl III \... ,1 ill ']';lhl,'s 17 <lnd 18, I"l'Sl'l','li.v,'ly ;llld ~allll'i11;lri:'~l'd

ill Tahlc 11).

III the p;l1lel are;l, ca1nllated tir.IL,-\·:,'iglltl'u ;l\'I'I";lgl' ('[\.:.\) frl'l' sil i,';1 l'Xpo-·
sun~s rnnged from 0.60 to 1.02 mg/1l1 3 \.;llerc;ls (':x.!'OSUl"l'S r:lllgcd fn~lll 0.09
to 2.60 mg/1ll3 in the tile nrea. }lC'an THAs \,'cre 0.30 ;ll1d 0.74 mg/m 3 for
the panel <:mel tile areas, respecUvely. In the panel Clr,~:l, 38.9~:: of the
TWA exposures \"en~ in excess of 0.30 lllg/m3 ~nci in the tile .:lrca 6('.7
percent of the T\~A exposures exceeded this V<J lue.

Trace Metal Exposures in Panel and Tile Areas

Due to the observed low trace metal levels in the miner21 wool fibers
themselves, trace metal exposures in the panel and tile production areas
were expected to be extremely low alld possibly below dctecti011 by atomic
absorption spectroscopy. Due to these considerations, only samples fr0m
the tile area were analyzed for trace metals ;lS dust co~centrations were
higher in this area. Results of these analyses arc sho~n in TabJe 16.

All trace metals except for zinc were below detectable levels. Lower
detectable levels were calculated for each metal according to the v0lume
of air sampled and are shown in Table 16. Zinc levels ~ere found to
range from 3 to 10 ~g/m3.

Free Silica Exposures in Binder and Paint ~lixer Areas

Respirable free silica concentrations determined for paint mixing and
spraying operations and binder mixing operations are shown in Table 21.
Respirable free silica concentratioas for pain~ TIlixing operators ranged
from 0.07 to 0.33 rog/m3 whereas stationary sa~ples at the paint spray
booths showed < 0.002 and 0.08 mg/m3 . The personal sam?le collected on
a binder mixer showed a concentration of 0.23 mg/m3 .

Results of Sound Level Measurements

Results of sound level measure~ents in selected plant are shown in
Table 22. Three plant areas were shown to have dBA levels in excess of
90; these being the fiber for~ing area, cupola rest area and the painting
area in the tile department. Observation of the dBC values indicates
the majority of the noise to be of low frequency. These sound level
measurements, while indicative of possible high noise exposures, do not
represent 8 hour exposure values.
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Results of the pl"es~nt survey show time-weightt'c!-,I\'l'LIl;P fiber l"'XPOSlll"t'S
to r;mge [rol':1 0.]0 to 1.95 fibers/cc with:ln l'vl'r,lll pLJnt ,1VL'r:1g~" o(
0.59 fibprs/cc. Approximately 75% of these fibers arc potentially r~s­

pirable. Time-weighted-average total airborne dust exposures ranged
from 0.85 to 28.55 mg/m3 with an overall p]allt average of 6.71 mg/m3 .
Twelve of 46 (approximately 24~O time-\,7cightcd-aver<lge total dust
exposures were in excess of 10 mc/m3.7

In addition to excessive total dust exposures, free silica exposures
(total airborne dusts) were also found to be excessive rangin~ from
0.06 to 2.60 mg/rn3 with an overall plant averaze of 0.56 ~g/m .
Twenty-five of 46 (approximately 55%) free silica exposures were in
excess of allO\....abJ lc OS~L.... 8-hour- t ime-weighted-average va] ue for free
silica. 8 The major source for the excessive dust exposures observed
in the tile and panel areas is dust adhering Lo the panel surfaces as
a result of sawing and surface treatnent operations. Exposures result
from handling and treatment of these tiles and panels.

Analyses of the raw materials for free silica content indicates that the
majority of the freQ silica exposure is due to high silica content of
the clay minerals Wllich are used as binders.for the ceiling pRnels and
tiles. Trace metal exposures in all areas sampled were extremely low
and below present OSHA standards for each metal analyzed.

Respirable free silica exposures in the paint and binder mixing areas
also were observed to exceed both the NIOSH proposed standard of
.050 rug/m39 and the present OSHA standard of 0.1 mg/m3. 8

Carbon monoxide concentrations in the cupola charge area averaged
approximately 35 ppm for a 21 hour sample period; ho\vever, hourly average
concentrations as high as 58 ppm were noted. As workers are not in the
cupola charge area continuously, 8-hour-time-weighted-average carbon
monoxide exposures are probably not in excess of the NIOSH recommended
standard of 35 ppm. IO

The extent to which dust and fiber exposures measured during this study
are representative of past exposures is difficult to assess as only
limited historic dust measurements are available. Analyses of the raw
materials used to make the ceiling panels and tiles indicates that' the
clays used contain significant amounts of free siiica (8-10%) and accounts
for the excessiv~ free silica e~posures observed during the present
study. As production of ceiling panels was started in 1967, si8nifi-
cant free silica exposures would not be an~ci~d prior to thES t}~e.

Chan~es in fiber composition have also been made over the years and could
conceivcJbly effect exposures to trace metals and fiber physical proper­
ties such as solubility. A change in fiber composition proiJnbly occurred
in the mid-1930' s \yheD-tltc~.n:Uo.I. fiher r~l\v m:Heriill W;18 chan~E~d from
l~eslollt~ rock lo metal SLlgS. C;rpc;-l-~r and Spo.l y:H 1 r<':pol-ted composi­
tions of the v<lrious cupola ch;ll-ges at lhi~; p]Llllt cJurini; their me<..ljc:al
study pubJisllCd in 19t.5. These data arc sllCl\vll in 1':lh](' 23 :'!l1cJ compared
with recent slag al1~lyses provide by tile slag surpJier~. With the
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(').;cl'pl inn (If hi~·.hl'1" i:"":l ,','!It .. ::t "f ,1".ltI :-:1:11: rl'l"'l"tl"~ i:: 1')..', 'I. I::.lj,'r
Clllilp'lI11'llls ar" l's""I1L:lil1y t::,· S;lf:l,'. :\ t~'i'i":ll :-:-!".t\- ,..~",·tl"ll;:' \,'1' t:I,'

old Sll',llll hlm_n fib,'1" ,'!~l"inl,l! lISilll; t:1\' !'l"l'Sl'nt ";lli':~: i,.; s!:,'\,I: ill Fi~lIl"l'

8. nli~ sl'L'ctrul:1, :Li~:1.'u~il'):11~· sl'r.li-qc'!I1tit'lti\'l'. i" ""s"lltLJlly til,'
same O1S tlw Sp.:'ctLI f('r :ihers ?r('sentl~' !'I",'dllCl'l! t!"i:~l:I",';': 5,111<1 b)
except th'-it silica content l::ay ~)t' slibhtly hibih'l".

Prior to 1972, the only dust concentrations available [or tl1is plant ~er0

report~d by Carpenter and Spol~'ar1 in 19-'15. These iI1\'cstigatl'I"S rC'portcd
that Grccnburg-S~ith i~ping~r counts taken in 1934 s~0~~ci conc~nt~~tioris

ranging fro~ 12 to 26 ffippcf. Following this study, various c0ntrol
meausures rcduced the dust concentrations to 5 to 10 np?cf.

A direct conversion fro~ irr.pinger concentrations to air~crne fiber con­
centrations is not possible thus no direct relatio~shi? betwecn present
fiber levels and past levels is available. In addition to changes in
control methods, several process changes ~ave been ~3de ~hich coul~ have
affected fiber ex?cscres. These are:

~ 1. The method o~ fiber for~ation ~as cha~ged £r~~ the steam blo~ing

method to the ro:a=y process in the nid-1930's. ?ijer ~orm2j by
the slea~ blo~in; Dethod ~ere ~ore varied i~ dia=e:~r and probably
shorter than fi~ers produced after that ti=e ?OSSlJ~Y resulting
in higher fiber exposures.,.

2. Various oils hove been applied to the fibers in the past.
probably tended to reduce fiber exposures.

Oils

Available data would ter.d to sU~Lth~ conclL:sio~ that past fiber
exposure may have been higl1er then those measurE:G dur"l"c".g -the'-prese~t
study. NIOS~h~~~~nGucted-Pr;}i;i~~~-St~di;~in a sL~ilar rock ~ool
plant producing blo\;ing wool and not using local exhaust ventilation
for dust control. These results are suwwarized in Table 24. Fiber
concentrations as high as 2.60 fibers/cc were observed with an average
of 1. 65 fibers/ cc, These concentra tions are 2-3 times the concen t ra tions
observed in the present study and may be indicative of potential past
exposure levels in this plant.

Health effects of respiratory exposures to rock wool and slag wool have
not been extensivelv studied. Most studies of mineral wool have been
concerned 'vith expo~ures to fibrous glass. 6 Carpenter and Spolyar
reported the results of a chest x-ray study of enployees of this plant
in 1945. 1 Chest fi10s of 84 production workers whose duration of
emplo~nent varied fron 7 to 36 years were read and these results com­
pared with 90 office ".-orkers at the same plant. Altho'Jgh 43 of the 84
production workers showed exagerated linear markings, the authors
concluded that the prevalance of these markings \-o'as not diff(;rent from
the non-exposed office workers.

Fairhall et.al. 11 rcported the rcsults of ani~al exposures to rock wool
dU5ts. Eight Celts ...:ere exposed to rock ','001 dust for i hour c:l.ch day,
S to 6 d.-lY::; per ....'cc.k for thrc~(, months. lr.lpjngcr COllnts tnk('n in tllC~

dusting ('h,J.m~el" s!l~,·.,.ed conc.:ntr:l.tions up to 850 ~j1i"lC: 011tlluugh the
me<ll1 concentration \_tlS approxir.hltely 200 mppcf. The .:Juthor~ foullu fibc'rs
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in lhl' ~;m;.I11 hr,IIH'hi, hl"l1lll"!lil1!"s ;~ld ;llvv"\;lr dllvls I,'illl 1I111l'Il I,r Ill"
m'lll'rial ,"lllLIiIlL'd ill ph;q;lll'yl il: l',·ll~;. TIll' ;lllth'lI's l'\1IlVlI11i.'d lli.lt
(lilly a forL,i gil hody rL';I('l ion .,·,';IS "hSI'r"vL'd. 'I'll\' J ;lek ,)f \';.;l"11I1\'1I \')\\,,1-

sun's alll! s11OI'l periou fnl1ll I'X\,0Sll1",' unlil s;l,'rific\' PI"l'vllldl'~; ;111\' L',)n­
elusions as Lo t!l~ c.arcinObL.'lH'si~ plltL'nLial of thL':;e rilwl"~;.

Recently conduetpd experiments have shO\m that <ll1umber of fibrous
minerals including fibrolls glnss produce nesllthl'l illm;IS Up01l intra­
pleural and intropcrtonenl implantation or injccti011. 12 ,IJ,14,IS,16
These <:luthors IlDvc gener<:Jlly concluded tl1;]t the carcinC'i~enic e[[ecls

of fibrous materials are related to physical rather thon chemical pro­
perties.
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cm;l:I.\!S lll:';S ,\:';!l I:H:ll:·:~t1::'il.\I' Ill:\~

Frulll the ()h~;('rV;lti"IlS ~1:1~1c' Jllrin:; this sllr\',,~· ,\11\1 tIll' r.',.:ul t:-: of llw
me<lsurCi.wnls ....,hich \.:erc 'P.l~de, tlw follO\,ing COIl': Ius il)Il~; ;:r" Jr~l\,ll :llld
reco~mendations [or imporvemenls made:

1. Exposures to total airborne dust are excessive in t!~l' P:1I1C] :md t LIe
production arec.s. Allhotlf,h only tct::t] c1u:-:l Sar]']L''': \':L"re Llkl'n. free
silica exposures also appear excessive. The m.ljOJ· S~'llrcc fl'!' this
airborne dust a?pcars to be r.l3ti:'ria.l adlwr int~ to P,!;',cI sllrLlC,'S [r('lm
sawin2 and surface treatmenl operations. "Dusting box" dC'sign should
be examined and possibly redesigned for lli&her air v~locities.

2. Free si) icD. exposures ap?ear to he excessive irt the clny and t,aint
mix area. The exhaust hood at the mix station Sl10uld be redesigned
such that a T:lini:nu::l. velocity of 100 fpn is nainta:i::cd at the tdnk
entrance.

3. Further sa~pling for carbon nonoxide exposures Sh0~Jd be conrillcted
in the cupola charging area and control velocities 2t the cupola
charge port incre?sed if expos~res ~pprQoch 35 ppm en an 8 hour
basis.

4. Although no conclusive data exist to implicate s1.::::;:;\.-ool as a
health hazard, animal data suggest that hazards ~av be associated
with SU(;I1 ex?osurc::.s; therefo~e, close medi cal sun'ei llance of t!lose
involved in opera tions i\1 th fiber exposures a~pears \-."2 rrante2. It
is recoITL-:1ended th2t a medical su:-veill~nce prograr.l "::e initiated in
this facility similar to that outlined in the NIOS~ Asbestos
Criteria Docurnent. 2
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Table 1

Composition of Slag Used to }1<3ke

Mineral Wool Fibers, Johns-Manville

Alexandria, Indiana

Composition, % Ev ~cight

Component
I

Blast Furnace "
8/74

Phosp~late
4/74

1
I

Silica (SiO:) *
Aluminum Oxide (A1203)

Calcium Oxide (CaO)

Magnesium Oxide (HgO)

Manganese Oxide (MnO)

Sulfur (S)

Iron Oxide (FeO&Fe203)

Potassium (P20S)

Titanium Oxide (Ti02)

* Indicates silicates

\

36.8

9.5

39.0

12.2

0.77

1.49

0.56

0.52

41. 90

7.00

46.45

0.20

1.21
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TABLE 2

Raw Materials Csed to ~ake

Panel and Tile Spray Paints,

Johns-~lanvi11 e, A1exandri<l, Indiana

1. Hydroxyethyl Cellulose

2. Tamo1 731

3. Iqe~21 CT.-\-639

4. Tro)"sam C~~? Acetate

5. Troukyd 33 (Defoacer)

6. Diatomatous Earth

7. Titanium Dioxide Pigments (~ajor Ingredient)

8. Hydrated Aluminum

9. Calcium Carbonate (Major Ingredient)

10. l-later
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Table 3

Sununary of Fib,,): Diameter Distributions

For Basic Fibers, Johns-l-lal1ville,

Alexandria, Indiana

Heasure
Present StC<lm Blo\,'l1 I
Fi.bers Fibers I

I
Count Nedian Fiber Diameter, 5.1 3.6

,
\.:m I

!

95% Conf. Interval for t'1ed ian . I
Fiber Diameter

4.9-5.3 3.4-3.8

Geometric Standard Deviations, ~ 1. 35 1. 62

I
95% Conf. Interval for ~ 1. 31-1. 39 1. 55-1. 700
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Table 4

Results of Free Si02 Deteninations for ;)a",ic

Ra,,' ~Iaterials L"sed to ~Iake ACOl.:sticc..1

Panels, Ale:·:c::.cria, Iadio.r.a

.
I% Free 5i02

Ra\~ ~1a terial ,
By \':eigh t I

I
Mineral Wool Fiber (q/75) 0.06

Old Mineral Wool Fiber (Steam BlO\.m) 0.08

Clay 001 & D) 9.9

Clay f.!l 8.4

Kaolin I 0.16
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Table 5

Results of Trace Metals Analyses of

Mineral Wool Fibers, Johns-~~nville

Alexandria, Indiana

Trace Concentration In
l-1etal Fiber, ppm

Be <1

Cd 4

Co 23

Cr 30

Mn 2

Ni 28

Pb 44

Zn <1



are:

Table 6

Resul ts of Airborne Trace ~Ictals Clnd Arsenic

Samples in Cupola Areas,

Johns-~IanvilIe, Ale::-:andria, IndianCl

I ITotal ! Concentrati.on,
(1)

" "/rr:3

IArea Sc:.lpled Hours I -- C' ,~, --

Sanpled I Cd Cr Co ~:n :\i Pb Zn As
- ------1

Cupola Charge Floor 10
,

<2 <1 <2 <3 <2I <1 2.5 <2
I

Cupola Charge Floor 10 I <2 <1 <2 3.3 <3 <2 3.3 <2.
Fiber Forming Area 12 <2 <1 <2 <1 <3 <2 0.1 <2

(l)Present OS}L\ 8 hour ti~e-weighted exposure standards for these materials

Cd 0.2 mg/m
3 , Cr 1 mg/m

3 , Hn 5 mg/m3 , Ni 1 mg/m
3 , Pb 0.2 mg/r,,3,

Zn 5 mg/m3 and As 0.5 ng/rn3 .

The NIOSH recoTDInended standard for As is 2 )..lg/m3 .
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•
Tah I., 7

In Cupola Charging Area, Johns-!'l,:lIlvi11~,

Alexandria, Indiana

Sampling
Peak Hourly

Period
Exposure Average

ppm ppm

April 11, 1975

4:00 - 5:00 pm 40 27
5:00 - 6:00 pm 50 30
6:00 - 7:00 pm 68 38
7:00 - 8:00 pm 80 38
8:00 - 9:00 pm 52 24
9:00 - 10:00 pm 60 40

10:00 - 11: 00 pm 84 50
11: 00 - 12:00 pm 72 46

April 12, 1976

12:00 - 1:00 am 68 42
1:00 - 2:00 an 40 30
2:'00 - 3:00 am 30 24
3: 00 -, 4:00 am 46 30
4:00 - 5:00 am 50 36
5:00 - 6:00 am 42 30
6:00 - 7:00 am 40 28
7:00 - 8:00 am 51 32
8:00 - 9:00 am 94 58
9:00 - 10:00 <:lID 68 42

10:00 - 11:00 am 40 32
11: 00 - 12:00 N 48 24
12:00 - 1:15 pm 90 42

Time Weighted Average 35.4 ppm
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Table 10

Summary of Airborne Fiber And Total

Airborne Dust Samples in Panel And

Tile Produc t ion Areas, Jolms-~!anville,

Alexandria, Indiana

Exposure Measure
Panel I Tile
Production Production

Airborne Fiber Ex?osure.s

Average T\~A>~, fi'oers/cc + SE 0.50 + 0.05 I 0.66 + 0.08
fibers/cc

- I -Ra-nge of n!A Exposures, 0.10 - 0.88 0.18 - 1. 95

.
Total Airborne Dust

Ave:rage T\~A, cg/m3 .2:. SE 4.58 + 0.91 8.18 + 1. 31
ng/m3 - -

Range of Tl-JA Exposures, 0.85 - 14.72 1.03 - 28.55

*~lA = Time Weighted-Average.
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Table 11

Frequency Distributions for Count

Median Airborne Fiber Diameters

Johns-Manville, Alexandria, Indiana

Number of Count ~:ediC1n

Size Interval Diameter \.Ji thin Each Category
for Count }jedian

Airborne Dia~eter.
Nain !'1ain

).lID Panel Panel

1. 70-1. 89 5 3

1. 90-2. 09 5 7

2.10-2.29 5 9

2.30-2.49 5 6

2.50-2.69 0 3

. > 2.70 0 0- ,.,
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Table 12

Frequency Distributions for Count

Median Airborne Fiber Lengths.

Johns-Manville. Alexandria, Indiana

Number of Count :rcdian I
Size Interval Diameter Hithin Each Category !

Ifor Count }Iedian I

Airborne Dias2tcr, I

Hain Nain
lJm

,
Panel Panel

6.00-7.99 1 0

8.00-9.99 2 0

10.00-11. 99 1 3

12.00-13.99 2 4

14.00-15.99 4 5

16.00-17.99 5 5

18.00-19.99 3 4 ..
20.00-21.99. 1 3

> 22.00 1 3-
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Table 13

Summary of Composite Airborne

Fiber Size Distributions by ~~jor

Operations, Johns-Manville,

Alexandria, Indian3

Operation and Parameter Measured Fiber Fiber
Diam~ter Length

}tain c.nd Special Panel Lir:e

Average Count ~!edian Size, ~m 2.1 15.5. . .
Range for Count ~·ledian Size, \.lID 1.7-2.4 6.8-22.7

Average % Respirable* 75.6

Sma]l Panel (Tile) Line

Average Count !-leclian Size, lJrJ. 2.2 17.0

Range for Cou~t Hedian Size, 11 ill 1. 7-2. 7 11. 0-21;.8

Average % Respirable* 74.3

* Respirable fibers are defined as those which are both less thQn
3.5 !lm in diameter and less than 50 \.lm in length
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Table 14

Comparison of Airborne Fiber Diameter

Distributions Obtained By Optical

And Electron ~icroscopy (All Samples

Combined), Johns-Manville,

Alexandria, Inidana

Diameter Measure Optical Electron

Count Hedian Fiber Diameter (\.1m) 2.15 1. 91

Geometric Standard Deviation, vg 1. 74 2.00
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Tahle! Ij

Free Silica Exposures (Total Dust) in ~;,1jll and S\'cci;l1 Panel Linc;;,

Johns-~anvi11e, Alexandria, Indiana

Job or Sample Sample Total Free Air Vol. FreQ %
Location Number Dust Si02 m3 Si02 Free

\..'eight rng mg/m3 S102
mg

Stationary At 1-15/\ 1491 0.69 0.08 0.76 0.10 11.5

IBoiler

Stationary At MSA 1501 O. 72 0.05 0.74 0.07 7.0
"'later Saw I I

Line Feeder HSA 1520 I 1. 38 0.09 0.46 I 0.20 6.5 I
Punch Press HSA 1530 l.09 0.06 0.68 0.09 5.5
Operator

Feeder For MSA 1511 3.36 0.21 0.68 0.31 6.3
Burface Punch

Feeder For HSA 1547 5.19 0.04 0.66 0.61 7. 7
Park Saw

Inspector MSA 1546 2.46 0.25 0.66 0.38 10.1

Inspector MSA 1549 4.43 0.41 0.67 0.61 9.3

Wool Line HSA 1782 1. 24 0.08 0.67 0.12 6.5
Utility Han

Wool Line HSA 1746 0.97 0.05 0.80 0.06 5.2
Utility Han

Special Line NSA 1754 2.86 0.11 0.62 0.18 3.8
Feeder

Special Line l-lSA 1537 1. 64 0.10 0.62 0 ..16 6.1
Feeder

Clay Coater ~ISA 1752 1. 55 0.06 0.68 0.08 3.8

Av(~rage % Fre~ 5i02 == G. 9
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Table 16

Free Silica Exposure!'> (Tot~] Dust) in Tile ,\rl'.:l

John-Nanville. Alcx<Jndria. Indiana

I I

Job or Sample Snmple Total I Free !\.ir Vol. Free %
I Location Humbcr Dust SiOZ m3 SiOZ Free

Wei.ght rng mg/m 3 Si02
mg

Feeder l-1 & J MSA 1594 2.70 0.12 0.24 0.44 4.4

I
I ; I

Greenlee Feeder MSA 1725 ! 3.77 0.26 0.34 0.76 6.9 I

I !

I ,
Green1ec feeder NSA 1526 I 1. 86 I 0.21 0.52 0.40 11. 3 iI

iGreenlce Operator HSA 1739 i 4.41 ! 0.39
,

0.52 0.75 8.8 ;
; I i I

IRelief Opera tor I MSA 1595 1. 45 0.07 0.45 I 0.16
----=-1
4.8 I...

I
10.3 IHand Trucker HSA 1503 6.17 0.64 0.49 1. 30

Take Off Operator I }lSA 1532 4.19 0.35 0.44 0.80
;

8.3I ,

r I
,

Inspector MSA 1502 1.15 0.18 0.51 0.35
,

15.6 Ii
I

Inspector I HSA 1526 1. 86 0.21 0.52 0.40 ; 11. 3
j
I

!
Average % Free Si02 = 9.1
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Tabl(~ 19

Summnry of Calculated Free Silica

Exposures in Panel and Tile Areas

Johns-Hanville, Alexandria, Indiana

Exposure Measure
Panel Tile

Production Produc tion

.
Average Conc .• mg/rn3 + SE 0.30 + 0.07 0.74 + 0.12- -

% TI\'A' s > 1. 0 mg/n3 5.5 29.6

% TWA's > 0.30 mg/m3 38.9 66.7

% TIolA' s > 0.10 mg!r.l3 77 .8 96.3
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Table 22

Summary of I\.re3 Sound Level He<lsurements,

Johns-Manville, Alexandria, Indiana

Operation of Area
"A"

Scale

Sound Level, dB
"B"

Scale
"c"

Scale

Hain Line ant1..2r!ecial Line

Binder Hixing(l)

Cupola Charge Floor

Cupola Discharge (Fiber Forming)

At Cupola Rest Station (First Floor)

In Bulk fiber Baling Area

In Fourdrinier Area

At Large Panel 50n-.'5

At Clay Coater

At Large Panel Punch Press

Large Panel Painting

At Paint Dryer

At Inspection Station

82 86 91

fl3 92 94

92 95 97

94 96 97

77 85 91

81 84 87

86 89 91

84 86 88

82-91 86-93 88-96

85 86 88

86 87 89

85 85 87

Small P<:lnel (Tile) Operations

At Tenoner

At Tile Painting

In Inspection Area

Take Off

86

90-94

75

76

87

90-93

80

78

88

89-93

82

83

(1) Sound levels as Iligh as 98 dBI\. were observed when the alarm buzzer was
in operation.
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Table 24

smmARY OF A PRELna1\r\RY ;\10SlI STCDi' I~~

A ROCK HOOL PLA~~T PROD\jCI~\G BLm:I?\G \WOL,
NO LOC,\L EXHl\.L:ST \'[;;TILATIO;\

Neasure \"alues

Fiber Concentration, fibers/cc
.

Hean + SE 1. 65 + 0.32- -
Range 0.80 - 2:60

Hedian Airborne Fiber Size

Diameter, ~m 2.4

Length, \.lID 17.0
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Figure 3

Example of Ecolizcr Strip Chart

Output [or Carbon ~lonoxide (0-100 ppm),

Johns-Manville, Alexandria, Indians
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Eleclron ~Iicrof,l'<lph:-; and :\-r,1)" Sp('ctra

for Typical Airborne Fibers.

Johns-~lanviJ.lc. ,\]exilndria. llldian.:l
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Fig.jH'! 6

Electron l-licrographs and X-ril)' Spl'C t ra

For Typical Airborne Fibers,

Johns-Manville, Alexandria, Indiana
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t

Figure' 7

Scanning Electron Ni,rngr;lphs of

Typicnl Airhorne Fibers,

Johns-N~nvillc. Alcxandri.a. Indiana
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•

Figure 8

TYPICAL EKERGi' DISl'ERSl\'E X-I-:"\Y SI'ECTI{l;~1

FOR TilE STEA.;'1 BLOh';': FlDER S,\;-'\PLE,
JOHNS-~~~VILLE, ALEXA~DRIA, I~DIANA

··..-.~~i)·-~:"'.~~~::~·~··· :.,:,. '~T:::~~!T'''''':-'
• ..,. ..- "•. ~ ; .~.~,~.~, ""!,~ .. ~. .

_U·S~.~.-~·;':,:, ~. l.u;.. ~:..:.--.,~: ..~..- -~":""-::.



-60-

Appendix II.

Results of Airborne Fiber Diameter

and Length Distribution Analyses

Johns-Hnnville
Alexandria, Indiana
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AIROORriE FISER. SIZE D,",TA
Johns - r:.:lnv ill c

Alcxandriw,lndiono

'Sump 1e Nur.'bc r s: JH 2, n: 47, .n: 54
. Operation: I-!c.inline z.nd Spec:i.Dol Line

Job or Sa~~l~ Locotion: Statio~~r) at E~lcr

fields Counted (all Sar.:ples Cor;-,bi"ed): 300
No. Fibers Sized (all !:.Zlr:·:j:llcs ce:;-,:)ir.,:::d): 12':;
Time Weighted ~verage Exposure (fibers/cc): 0.19

Sum~ary Of Airborne Fiber Size Statistics fer all Samples Ce~bined

Fiber Fiber
Summary Paraf:ieter DiamE:ter Length

!

Probit Analysis Correl~tion Ceef. .9 .9

Fiber Couilt ~\ed ion Size, ~.d~ 1. 88 11. 29

95% Confidence Interval for COU:lt t-',ediCln Size 1. 68-2.11 8.57-14.74

Geometric Standard Deviation (\9) 1. 89 I 4.54

95% Confidence Interval for V9 1. 74-2 .05 3.73-5.47

ApproximC'lte %of Fibers
..~ I 75.8Considered Respirable

. Respirable fibers are defined as those which ~re both less than 3.5 pM
In diameter and less than 50 111" in length .
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AIRBORNE FIBER SIZE DATA
Johns - ~lanv i 11 c

Alexandria, Indiana

Sample t~umbers: JH 4
Operation: Mainline and Special Line
Job or Sarnplc Lceation: St~tionary at ~ater Saw
Fields Counted (all Samples Combined): 100
Ho. Fibers Sized (ill I sar.lples eo~bined): 70
Time Weighted Average Exposure (fibers/ee): 0.10

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Suml1ary ParamQtcr oi ar;l"ete r Length

!

Probit Analysis Correlation Coef. a .9. "'

Fiber Count ~/lcd i an Size, lJ fl 2.23 17.76

95% Confidence Int.erval for Count I"lcdian Size 2.07-2.41 15.014-20.67

Geometric Standard Deviation (\;g ) 1. 37 1. 9~

95% Confidence Interval for 'V9 .
1. 30-1. 14 5 1.74-2.17

Approximate %of
~~

~Fibers Considered Respirable 82.9

Respirable fibers arc 'ddincd as those \"Ihich are both less than 3.5 }.I11
In diamcter and less than 50 }.1M in length.
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AIRGORI1C FIBEr; SIZE DATA
John5 - l'limv ill c

Alcxundriil, Indiunil

Sample Humbers: .m 3, IN 46, JH 22 •.m 52 •.m 55
Operat ion: ~!ain1ine a::.d Speci<:l1 Line
Job or Sample loeaticn: Station~ry at Sa~ Area Entrance
Fields Co~nted (all S~~ples Co~~ined): 500
No. fibers Sized (all s<:lmples co:-r.bined): 281
Time Weighted Average Exposure (fibers/ee): 0.58

Summilry Of Airborne Fiber Size Statistics for all Sa~ples Co~bined

Fiber Fiber
Sum:na ry Parar.1eter Diu~c::tcr Length

~

Probit (-malysis CorrelCition Coef. . .9 . 9

Fiber Couilt Pledi an c:: • lJ I~ 1.80~Ize, 13.06

95% Confidence Interval for Count I'lec i an Size 1. 69-1. 91 1l.3L.-14.75

- ,Geometric Stand2rd Deviation (~) 1.66 2.99

95t Confidence Interval for yg 1.59-1. 73 2.71-3.25

-;,'t 82.2Approximate % of Fibers Considered Respiroble

Respirable fibers are defined as those which are both less than 3.5 pH
in diameter and less th~n 50 )..1M in length.
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AIRBO~r:f. FIGEl', SIZE D:,TA
Johns - M~nyi I 1~

Alcxandric1, Indiana

. Sample l-1u~;bcrs: JH 76, J>: 80
OpcrcJtior,: lL::dnline and Special Line
Job or Sar..[11e Location: line Feeder
Fields Counted (all Samples COI..bined): 169
No. Fibers Sized (cJll st1::-ples co::-.binec): 160
Time Weighted ~verage Exposure (fibers/cc): 0.56

Summary Of Airborne Fiber Size Statistics for all Samples Co~bined

Fiber Fiber
Summary Pt:l r 2 ::.'2: : e r oi ar.le te r Length

!

IProbit An21ysis Correlatio:l Coef. .9 .9

Fiber Count I",edi 2;'1 Size, flH 2.10 16.28

95% Con f i de.,ce Interval for CO~Jn t t-1ec i an Size 1. 90-2.33 13.94-19.01

Geometric Standard Deviation (tg) 1.88 2.58

95~~ Confidence Interval for Vg 1. 75'-2.03 2.32-2.88

". of
-;~

Approximate '" Fibers Considered Respirable 67.5

Respirable fibers are ~cfined as those which are both less than 3.5 ~M

in diameter and less thcJn 50 ~M in l~ngth.
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AIROORNE FIneR SIZE DATA
Johns - I~i)nv ill e

Alexandri~, Indiana

Samp 1c l~umbe rs: JH 62. J}~ 75
Operation: Mainline and Special Line
Job or Sample Location: Line Feeder
Fields Counted (al I Samples Combined): 200
No. Fibers Sized (all samples cOiTobined): 153
Time \.feighted Average Exposure (fibers/cc): 0.54

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Sum:na ry Parameter oi <:Hilete r Length...

!

Probit Analysis Correlation Coef. .9 .9

Fiber Count Pledi an Size, II ~1 . 2.23 17.33

95% Confidence Interval for Count Hedian Size
1. 99-2.49 14.76-20.24

Geometric Standard Deviation (\jg ) 2.01 2.66

95~ Confidence Interval for \i9 1. 85-2 .17 2.38-2.97

Approxi~ate %of Fibers Considered Respirable
~'c 69.9

Respirable fibers are defined as those which are both less than 3.5 lll~

in diameter and less than 50 llM in length.
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AIRnORNE FIOER SIZE DATA
Johns - ~\:lnv ill c

Alexandriu. Indiana

Sample tJu;-nbers: JH 12, IN 50, IN 41
Operntion: HLlillline and Spcclil1 Line
Job or S<lrnplc LOccltion: Punch Press Operator
Fields Counted (all S6r,lplc5 Conbincd): 301
No. Fibers Sized (ull samples corr.bincd): 186
Time \~cightcd Aver.:lge Exposure (fibers/cd: 0.27

Summary Of Airborne Fiber Size Statistics for nll S~mples Combined

Fiber Fiber
SurrcTitl ry Parameter Diameter Length. ..

!

Probit /'J.na1ysis Correlation Coef. .9 .9

Fiber Count I',cdian Size, ~t1 1. 69 6.81

95% Confidence Interval for Count Median Size 1.57-1.82 5.83-7.81

Geometric Sttlnd~rd Deviation ('79 ) 1. 65 2.72

95% Confidence Interval for V9 1. 57-1. 7/; 2.45-3.01

%of Respirable
~';-

90.9Appro>:imate Fibers Considered

Respir~ble fibers arc defined as tho~e which are both less thQn 3.5 pM
In diLln1cter and less than 50 \1/'\ in length.



-67-

AIRBOfUJ[ FIB[R SIZE DATA
Johns - I1Jnvil1c

Alcxandriu, Indiana

Sample Numbers: ,J}1 8, ,J}'J 30, J}1 37
Operntion: Mainline and Special Line
Job cr Sumplc location: Feeder for Surface Punch
Fields Counted (all Samrlcs Co;nbined): 300
No. Fibers Sized (all sC:iliples cOiT.bincd): 204
Time Weighted Averc:ge Exposure (fibers/cc): 0.34

Summary Of Airborne Fiber Size Statistics for all Sa~1ples Combined

Fiber Fiber
Summary P<'!rameter Diar:leter length. . .

! .
IProbit Analysis Correlation Coef. .9 .9

Fiber Count Medic:n Size, ',.1/-\ . 2.04 15.75

95?; Confidence Interval for Count 1·led i an Size 1. 92-2.16 14.01-17.72

Geometric Standard Deviation (\"9) 1. 53 2.29

95Z Confidence Interval for V9 1.47-1.60 2.11-2.48

Approximate Z of
..~ 80.4Fibers Considered Respirable

Respirable fibers are defined as those which arc both less than 3.5 ~M

in diameter and less than 50 ~M in length.
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AIRnORNE FIBCR SIZE DATA
Johns - ~'uIW i 11 c

Alcxundria, Indiunu

Sample I~umbcrs: JH 17, J11 ~5, JH 26
Operation: Mainline and Special Line
Job or Sample location: Feeder for Park Saw
Fields Counted (all St:!mples COlr.bincd): 256
Ho. Fibers Sized (ul1 samples combined): 260
Time Weighted Average Exposure (fibers/cc): 0.63

Summary Of Airborne Fiber Size Statistics for all Samrles Combined

Fiber Fiber
Sum:nary P<lrameter Di cll>1'C te r length

! .
Probit Analysis Correlation Coef. .9 .9

Fiber Count l",ed i an Sizc, l!!1 1.94 16.76

95% Confidence Interval for Count !"ed i an Size 1. 87-2.02 14.90-18.88

Geometric Stand2fd Deviat ion (~) 1.38 2.59

95% Confidence Interval for \19 1. 3l,-1.l,2 2.38-2.81

~~ of
..,: 83.1Approximate Fibers Considered Respirable

Rcspiruble fibers arc 'clefined as those '>'..hich are both less than 3.5.lJH
in di~mctcr und less than 50 uM in length.
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AIROORU[ FlnCR SIZE D!\Ti\
John5 - lI.ln\' i 11 e

Alexandria, Indiana

Sample Numbers: .11'1 14, .n-t 25, JH 31
Operation: Mainline Hnd Special Line
Job or Saffiple LOCution: Feeder for Park SLlW

Fields Counted (all SiJlnplc:s Combined): 252
No. Fibers Sized (<:111 samples cOffibined): 315
Time Weighted Average [x~osure (fibers/cc): 0.72

Summary Of Airborne Fiber Size Statistics for Dll Samples Com~incd

Fiber Fiber
Summary Parameter Diameter Length. . .

..

I
.

Prob i t Analysis Correlation Coef. .9 .9

Fiber Count I'led i Gn Size, II /1 I 1.88 I 19.17

95% Confidence Interval for Count r/ledian Size 1. 78-1. 98 17.55-20.81

Geometric Standard Deviution ('\79 ) 1.61 2.12

95~~ Confidence Interval for ..-
\'9 1.55-1.67 2.00-2.24

~'t I 78.1Appro>: im~te %of Fibers Considered Respirable

Respirable fibers are defined as those which are both less than 3.5 llK
- in diameter and less than 50 111/1 in len9th.
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AIfWOI\t~E rl13[R size DI\TI\
Johns - ~\,JI1V ill e

Alexandria, Indiana

Samr1c l!uliltJers: JH 6, JH 44, .m 38, J}1 ~6, .JH 51
Oper0lion: Mainline and Spetial Line
Job or Sample Lo~ation: Feeder (Black Belt)
Fields Counted (all Samples Combined): 393
No. Fibers Sized (all samples corr.binecJ): 499
Time Weishtcd Aver~ge Exposure (fibers/cc): 0.80

Summary Of Airborne Fiber Size Statistics for all S~mples Combined

Fiber Fiber
SUii"l.Tla ry Pararr.e.ter Di ,JI,le le r Length

! .
Probit Analysis Correlation Coef. .9 .9

Fiber Count V,cdian Size, l.!11 2.39 19.34

9S?G Confidence Interval for Count Hedi<:ln Size 2.26-2.52 17.76-20.97

Geometric Standard Deviction (\J9) 1.82 2.53

95Z Cunfidence Interval for Y9 1. 75-1. 88 2.38-2.68

-;': 65.9Appro>~i",ate ~ of Fibers Considered Respirilble

Respirable fibers are defined as those which are both less than 3.5 ~M

In diarr.etcr and less than SO 1:1", in length .
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AI iWOnuE r I[ln~ S' ZE DtITl\
Johns - Manvi lIe

Alexandri~, Indiana

'Sample Hurr,bers: JH 6, IN 44, J1-1 38, .J}! ~6, ..m 51
Oper~tion: Hainline and Spetial Line
Job or Sample Loc~tion: Feeder (Black Belt)
Fields Counted (all Samples Com~ined): 393
No. Fibers Sized (all sa~plcs co~bined): 499
Time Weighted' Average Exposure (fibers!cc): 0.80

Summary Of Airborne Fiber Size Statistics for all S~mples Co~bined

Fiber Fiber
SUffiilary Parar.1etcr ... Diameter Length

~

Probit Analysis Correlation toef. .9 .9

Fiber Count fJLcdian Size, \l It 2.39 19.34

95% Confidence Interval for Count Median Size 2.26-2.52 17.76-20.97
-

Geometric Standard Deviation ~) 1.82 2.53

95% Confidence Interval for Vg 1. 75-1. 88 2.38-2.68

Approximate %of Fibers Considered Respiro:ble* 65.9

kespirable fibers are defined as those which are both less than 3:5 pM
In diameter and less than 50 lj/'~ in length.
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AIRBORNE riDER SIZE DATA
Johns - Manvi lIe

Alexandria, Indiana

Sample Humbers: 3M 7 1M 39, .11'1 23, JM 57, .m 58
Operation: Mainline and Special Lin~

Job or Sample Location: Feeder (Blnck Belt)
Fields Counted (211 1 Samples Combined): 413
Ho. Fibers Sized (all samples combined): 450
Time Weighted Average Exposure (fibers/cc): 0.8B

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summary Parameter oi am"eter Length

I

Probit Analysis Correlation Coef. .9 .9

Fiber Count Median Size, ~f.1 2.09 18.37

95% Confidence Interval for Count Hedian Size
1. 98-2.21 16.88-19.97

~

Geometric Standard Devi2tion (~g ) 1.82 2.44

95% Confidence Interval for V9 1. 72-1. 92 2.30-2.58

Approximate %of Fibers Considered Respirable
-.': 60.2

Respirnblc fibers are ·defined as those \vhich are both less than 3.5 \l!~
In diameter and less than 50 ~M in length.
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AIRBORNE FIBER SIZE DATA
Johns - Manville

Alexandria s Indiana

Sample. Numbers: .IN 13. JM 24, 3M 32
Operiltlon: Mainline and Special Line
Job or Sample Location: Inspector
Fields Counted (all Samples COr.1bined): 300·
No. Fibers Sized (all samples co~bined): 214
Time Weighted Aver~ge Exposure (fibers/cc): 0.37

Summary Of Airborne Fiber Size Statistics for all Samples Combined

--
F.iber fiber

Summary Parameter Diameter Length

! .
Probit Analysis Correlation Coef. .9 .9

.
Fiber Count 1·'led ian Sizes \111 1.84 15.97

95% Confidence Interval for Count Hec!i an Size 1. 72-1. 96 14.38-17.70

Geometric Standard Deviation (\J9) 1.59 2.14

95% Confidence Interval for \lg 1. 50-1. 70 1. 93-2.36

%of Fibers Respirable*Approximate Considered 84.6

-,l!...Respirable fibers are defined as those which are both less than 3.5 llM
In diameter and less than 50 pM in length.
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AIRBORNE FinER SIZE DATA
Johns - Manville

Alexandria, Indiuna

Sample Numbcr~: JM 11, ~1 29, JM 36
Operation: Mainline and Special Line
Job or Sample Location: Inspector
Fields Counted (all Samples Combined): 300
No. Fibers Sized (all samples combined): 249
Time Weighted Average Exposure (fibers/ce): 0.44

Su~~ary Of Airborne Fiber Size Statistics for all Samples Combined

-

Fiber Fiber
Summa ry Parameter Diameter length

! .
Probit Analysis Correlation Coef. .9 .9

Fiber Count ~'Iedi?n Size, ".1M . 2.39 22.68

95% Confidence Interval for Count /·Iedian Size 2.24-2.55 20.24-25.32

.,.....
Geometric Standard Deviation (~g ) 1.68 2.45

95% Confidence Interv21 for V9 1. 61-1. 76 2.27-2.66

Approximate Z of Considered '* 68.3Fibers Respir?ble

Respirable fibers are defined as those I...hich are both less than 3.5 \.1M
In diameter and less than 50 \.1M in length •
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AIRBORtlE FInER SIZE DATA
Johns - H~nvillc

Alexandria, Indiana

Sample Numbers: J}f la, JH 48, JH 43
~peration: Mainline and Special Line
Job or Sample Location: l.,'ool Line Utility Han
Fields Counted (all Sarr,ples Combined): 300
No. Fibers Sized (all samples co~~ined): 188
Time Weighted Average Exposure (fibers/ee): 0.33

Summ~ry Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
- Surmlary Parameter oi am'eter Length.. '

!

Probit Analysis Correlation Coef. . 9 .9
.

Fiber Count I~(;.d ian Size, ~H 2.10
-

14.95

95% Confidence Interval for Count Median Size 1.89-2:33 12.80-17.46

Geometri c Standard Deviation (~) 2.04 2.96

95% Confidence Interval for \19 1. 90-2.20 2.35-2.62

Approximate Z of
-;~ 74.5Fibers Considered Respirable

Respirable fibers are defined as those which are both less than 3.5 ~11
in,diameter and less than 50 ~M in length.
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AIR130RfJE FInER SIZE D,'\TA
Johns - MAnv i 11 c

Alexandria, Indiana

Sample Numbers: JM 5 JM 49, 3M 59
. 'Oper<:tion: Hainline and Sp~ci<ll Line

Job or Sample Location: ~ool Line Utility Han
Fields Counted (all S~mples Combined): 238
No. Fibers Sized (all samples combined): 119
Time Height~d Average Exposure (fibers/cc): 0.69

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summary Parameter Diameter Length. ..

!

Probit Analysis Correlation Coef. .9 .9

Fiber Count 11edian Size, J,J11 2.34 9.1
~

95% Confidence Interval for Count Hedian Size 2.21-2./,8 7.64-10.84

Geometric Standard Deviation ~) 1.57 3.77

95% Confidence Interval for Y9 1. 51-1. 64 3.33-4.26

Approximate %of * 72.3Fibers Considered Respirable

Respirable fibers are defined as those which are both less than 3.5 pM
in diameter and less than 50 ~M in length .



~77-

AIREORNE FIOER SIZE DATA
Johns - M~nville

Alcxandri~. Indiana

Samp Ie flurnbers: JH 1 t JM 33. IN 53
Operation: Hainline and S!,ecial Line
Job or Sample Location: ~ool Line Utility Han
Fields Counted (all Samples Combined): 300
No. Fibers Sized (all samples corr.bined): 214
Time \leighted Average Exposure (fibers/cd: 0.37

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
.. Summary Parameter Diameter Length

~

Probit Anulysis Correliltion Cod. .9 .9

Fiber Count ~~ed i ,:m Siz~. 11K . 2.22 12.88

95% Confidence Interval for Count Heel ian Size 2.06-2.38 ...1.13-15.04

Geometric Standard Deviation (~) 1. 70 3.01

95% Confidence Interval for yg 1. 6~-1.79 2.70-3.34

Approximate %of *Fibers Considered Respirilble 73.4

Respireble fibers are defined. as those which are both less than 3.5 ~H

In diameter and less than 50 pH in length.
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AIRBORllE FIBER SIZE DATA
Johns - ~1anv i 11 e

Alexandria, Indiana

Sample Numbers: JM 19, JH 28, JM 42
Operation: Mainline and Special Line
Job or Sample Location~ Special Line Take-off Hand Boxing
fields Counted (all Samples Combined): 300
No. Fibers Sized (all samples combined): 174
Time Weighted Average Exposure (fibers/ee):' 0.43

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summa ry Parameter Di am'ete r Length

!

Probit Analysis Correlation Coef. .9 .9

Fiber Co~nt Median Size, IJ t1 2.05 15.67

95% Confidence Interval for Count Median Size 1. 86-2.26 13.71-18.14

Geometric Standard Deviation ~) 1.81 2.61

95% Confidence Interval for \/9 1. 70-1. 93 2.35-2.89

Approximate %of Fibers Considered Respirable
'";":

77.6

Respirable fibers are defined as those which are both less than 3.5 IJH
In diameter and less than 50IJM in length.
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AIRBORNE FIBCn SIZE DATA
Johns - Mi1nville

Alexandria, Indiana

Sample Numbers: JM 20, .IN 35, JM 21
Operation: Mainline and Special Line
Job or Sample Location: Special Line Feeder
fields Counted (all Samples Combined): 142"
No. Fibers Sized (all samples combined): 198
Time Weighted Average Exposure (fibers/cc): 0.77

Summary Of Airborne Fiber Size Statistics for all Samples Co~bined

Fiber Fiber
Summary Parameter Diameter Length. ..

! .
Probit Analysis Correlation Coef. .9 .9

-

FIber Count Median Size, ~H 2.36 20.78

95% Confidence Interval for Count Median Size 2.18-2.55 18.20-23.53

Geometric Standard Deviation (~) 1. 73 2.47

95% Confidence Interval for yg 1. 64-1. 82 2.25-2.70

Approximate %of "* 69.2Fibers Considered Respirable

Respirable fibers are definc6 as those which are both less than 3.5 ~M

In diameter and less than 50 ~M in length.
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AIR[lOR:~E FIBCR SIZE DATA

Johns - MJnvi Ilc
Alexandria, Indiana

"Sample tJul7lbers: IN-18. JH-27 , J}!-34
'Oper~tion: Mainline and Special Line

Job or S~~?le LOCdtion: Special Li~e Feeder.
Fields Counted (all S2~ples Co~bined): 300
No. Fibers Sized (all 52~ples co~~ined): 233
Time Weighted Average Exposure (fibers/cc): 0.44

Summary Of Airborne Fiber Size Statistics for all Sa~ples Combined

.- n ber Fiber
. - Sum-na ry Para::.eter Di ar.,e te r Lensth

!

Probit Analysis Corre12tion Coef. .9 0.~

Fiber Count Pled i an Size, ~H . 2.02 16.03

95% Confidence Interval for Count "~ec i an Size 1. 88-2.17 14.25-18.01

Geometric Standard Deviation (~) 1.72 2.45

95% Confidence Interval for Vg 1. 64-1. 81 2.25-2.66

Approx.ir.1ate %of
~';

78.1Fibers Considered Respirable

Respirable fibers are defined as those which are both less than 3.5 ~H

in-diameter and less than 50 ~M in length.
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AIRBORNE FIBER SIZE DATA
Johns - ~\anv ill e

Alexandria, Indiana

Sample Numbers: 3M 9, JH 16, JM 15
Oper~tion: Mainline and Special Line
Job or Sample Location: Clay Coater
Fields Counted (a1 I Samples Combined): 261,
No. Fibers Sized (all samples combined): 231
Time ~eighted Average Exposure (fibers/eel: 0.52

Summary Of Airborne Fiber Size Statistics for all Samples Combined

-- Fiber Fiber
Summary Parameter Di am'eter Length. .-

!

Probit Analysis Correlation Coef. . .9 .9

Fiber Count Median Size, lJl1 2.34 9.1

95% Confidence Interval for Count l'1ed i an Size 2.21-2.48 7.64-10.84

Geometric Standard Deviation (~) 1.57 3.77

95% Confidence Interval for 'V9 1. 51-1. 64 3.33-4.26

Approximate %of Fibers Considered Respirable* 74.9

Respirable fibers are ~efined as those which arc both less than 3.5 lJM
tn diameter and less than 50 pH in length.



, ~82-

AIRBORNE FIBER SIZE D/\TA
Johns - ~'anv ill c

Alexandria, Indiuna

Samp 1c l~u:l1bc rs: JM 124, JH 111, JH 109
OperatIon: Small Panel
Job or Samplc Loc0tion: Line Feeder
fields Counted (al I Samples Combined): 300
No. Fibers Sized (all samples co~bined): 172
Time Weighted Average Exposure (fibers/cc): 0.61

Summary Of Airborne Fiber Size Statistics for ~ll Samples Combined

Fiber Fiber
Summary Parameter Diameter Length

!

Probit Analysis Correlation Coef. .9 .9

fiber Coun t tiled i an Size, j1H 1. 99 16.63

95% Confidence Interval for Count ~~edian Size 1.82-2.17 14.57-18.93

Geometric Standard Deviation ('79 ) 1. 79 2.36

95% Confidence Interval for 'i9 1. 69-1. 91 2.15-2.59

Approximate %of Fibers
-;'=

Considered Respirable 79.7

Respirable fibers are defined as those which ilrc both less than 3.5 ~H

in diameter and less than 50 ~M in length.
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AlnOORNE FIBER SIZE DATA
Johns - Mnnvillc

Alexandria, Indiana

Samp 1e Uumbcrs: JM 96, JM 108, J}! 131
Operation: Small Panel
Job or Sample Location: Saw feeder
Fields Counted (all Samples Combined): 300 "
No. Fibers Sized (~11 samples combined): 271
Time Weighted Average Exposure (fibers/ce): 1.12

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Sum.'1lary Parameter Diameter Length

! .
Probit Analysis Correlation Coef. .9 .9

Fiber Count Median Size, l1H 2.26 19.43

95% Confidence Interval for Count Median Size 2.12-2.40 17.46-21. 32

Geometric Standard Deviation (\;) 1.67 2.28

95% Confidence Interval for V9 .
1. 60-1. 75 2.12-2.4!f

%of
o;'i

70.1Approximate Fibers Considered Respirable
..

Respirable fibers are defined as those which are both less than 3.5 l1M
in diameter and less than 50 l1M in length.
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AIRf,ORrJE FIBEP. SIZE Df,TA
Johns - ~\<lnV ill e

Alexandria, Indiana

. 'Sample th.'r;lOers: J}l 98, J}1 100, .n1 112
Operation: S~all Panel
Job or Sa~~le Lcc2tion: Saw take-off
Fields Cou~ted (all S~~ples Co~bined): 300
No. Fibers Sized (all sa~ples combined): 245
Time Weighted Average Exposure (fibers/ec): 0.99

Summary Of Airborne Fiber Size Statistics for all Samples Conbined

Fiber Fiber
SUilirna ry PClrar.,eter Diameter Length

!

Probit Analysis Correl at ion Cod. .9 .9

Fiber Count I~ed i an Size, \.II~ 2.10 19.28

95% Confidence Interval for Count 1·ledi an Size 1. 97-2.24 17.39-20.98:

Geometric Standard Devi at ion (~) 1.66 2.09

95% Confidence Interval for yg 1.56-1:17 1. 95-2.23

Approximate %of Considered Respirable
..~

85.7Fibers

R~spirable fibers are ~efined as those which are both less than 3.5 ~M
in diameter and less than 50 \.1M in length.
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AIROORIJE FIDER SIZE Df,TA
Johns - Manvi lle

Alexandria, Indiana

Sample Numbers: .J}! 61. ~ 89
Operation: S~all Panel
Job or Sample Location: Feeder X & J
Fields Counted (all Samples Co~bined): 17~

No. Fibers Sized (all samples co~bined): 167
Time Weighted Average Exposure (fibers/cc): 0.57

Summary Of Airborne Fiber Size Statistics for all Sa~ples Combined

Fiber Fiber
Summary Parameter Diameter Length

!

Probit Analysis Correlation Coef. .9 .9

Fiber Coun t l~.ed ian Size, ].JH 2.45
-

20.86

95% Confidence Interval for Count 11ed i an Size 2.20-2.72 17.51-24.45

Geometric Standard Deviation (~) 1. 97 2.94

95% Confidence Interval for Y9 1. 82-2 .12 2.61-3.31

Approximate % of
....

Fibers Considered Respirable 62.9

Respirable fibers are defined as those h'hich are both less than 3.5 1l/1
In diameter and less than 50 ].JH in length.
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A(RI30Rf~[ FICCR SIZE DATA
Johns - Manville

Alexandria, Indiana

Samp1e tJumbe rs: J}t 71, JH 85
Operation: Small Panel
Job or Sample Location: Feeder M & J
Fields Counted (all Sa~ples Combined): 175
No. Fibers Sized (all samples combined): 197
Time Weighted Average Exposure (fibers/cc): 0.52

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Sum,na ry Parameter Diameter Length

!

Probit f:\na 1ys i s Correlation Coef . .9 .9

fiber Count ~\cd i an Size, 11 fi . 2.39 -
19.11

95% Confidence Interval for Count '·Ied i an Size 2.20-2.59 16.49-21.47

Geometric Standard Deviation (~) 1. 77 2.28

95Z Confidence Interval for V9 1.67-1.87 2.10-2.48

Approxi~ate Z of Fibers Respirable
~':

Considered 71.6

Respirable fibers are defined as those which are both less than 3.5 ~M

in dic.rneter and less than 50 \11·\ in length.
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AIRBORtlE FIBER SIZE DATA
Johns - Manvi lie

Alexandria, Indiana

Sample Numbers: IN 67, .m 86
Opm:dd-i Of~ne1
Job or Sample Location: M & J Oper~tor

fields Counted (al I S2~ples Co~binec): 200
Ho. Fibers Sized (all sa~ples co~bined): 165
Time Weighted Average Exposure (fibers/cc): 0.52

Summary Of Airborne Fiber Size Statistics for all Samples Co~~ined

Fiber Fiber
SummClry Parameter Diameter Length.

I

Probit Analysis Correlation Coef. .9 .9

fiber Count ~\ed i an Size, ).lt~
-

1. 91 11. 03

95% Confidence Interval for Count Median Size 1.72-2.14 9.13-13.30

Geometric Standard Deviation (\9) 2.11 3.36

95% Confidence Interval for yg 1. 95-2.30 2.93-3.83

Approximate %of * 79.4Fibers Considered Respirable

Respirable fibers are defined as those which are both less than 3.5 pH
in diameter and less than 50 ).lM in length •
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AIRBORNE FIBER SIZE DATA
Johns - M~nvillc

Alexandria. Indiana

Samp1e Hur:1be rs: J}1 70. JM 82
Operation: Small Panel
Job or S~mple Locotion: Greenlee Feeder
Fields Counted (all Samples Combined): 183
No. Fibers Sized (al I samples co~bined): 143
Time Weighted Average Exposure (fibers/cc): 0.45

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summary Parameter Diameter Length. ..

~

Probit Analysis Correlation Coef. .9 .9

Fiber Count Median Size, 111\ 2.24· 17.19

95% Confi.dence Interval for Count Hedian Size 2.04-2.45 14.82-19.76
.

Geometric Star.dard Deviation (\79) 1. 72 2.36

95% Confidence Interval for V9 1. 61-1. 83 2.13-2.61

Approximate %of Fibers Considered Respirable
..,t; 74.1

Respirable fibers are defined as those which are both less than ·3.5 pH
In diameter and less than 50 pM in length.
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AIRCORt:E FIOER SIZE DAT/\
Johns - Mdnvi lIe

Alexandri~, Indiana

Sample Numbers: IN 94, .IH 101, .IN 122
Operation: Small Panel
Job or Sample Locdtion: Greenlee Feeder
Fields Counted (all Samples Co~bined): 317
No. Fibers Sized (all samples cOGbined): 312
Time Weighted Average Exposure (fibers/ee): 1.50

Summary Of Airborne Fiber Size Statistics for all Samples Co~bined

... Fiber

I
Fiber

SUffi'T,a ry Parameter Diameter Length

! .
Probit Analysis Correlation Coef . .9 .9

-

Fiber Count Median Size, j..!H 2.42 24.40

95% Confidence Interval for Count Median Size 2.29-2.56 21. 97-26.84

Geometric Standard Deviation (~) 1.64 2.42

95% Confidence Interval for Y9 1.58-1. 71 2.25-2.59

Approximate %of Fibers Considered Respirable
';~

61.5

Respirable fibers are defined as those which are both less than 3.5 pl1
In diameter and less than 50 ~M in length.
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AIRBORr;E FIBER SIZE DATA
Johns - Manville

Alexandria, Indiana

. Samp Ie Humbe rs: .IN 92. ~'A!W'. IN 124
Opera t ion: Slii<.ill Panel
Job or Sample Loc~tion: Take-off Greenlee
Fields Counted (all Sa~ples Combined): 20
No. Fibers Sized (all samples combined): 104
Time Weighted Average Exposure (fibers/cc): 0.44

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summary Parameter oi um'eter Length

.'

Probit Anulysis Correl2tion Coef. .9 .9

Fiber Count r·Iled i 2n Size. II t\ 2.53 21.21

95% Confidence Interval for Count Median Size 2.26-2.83 17.67-25.2':

Geometric Standard Deviation (\jg) 1. 77 2.47

95% Confidence Interval for \i9 1. 64-1. 92 2.18-2.80

Approxim~te %of
...'; 70.2Fibers Considered Respirable

Respirable fibers are ~efine~ as those which are both less than 3.5 ~M
In diameter and less than 50 ~M in length.
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AIRBORr;E FleER Size DATA
Johns - Hanvi lIe

Alexandria, Indi<ln<l

. Sample Numbers: IN 99, .m 105, J:.: 123
Operation: SI!:.all P2P.el
Job or Sa:7l;:> le Loca t ion: Greenlee Opera tor
Fields Counted (al 1 S2~ples Co~bined): 257
No. Fibers Sized (all samples co~bined): 35~

Time ~eighted Average Exposure (fibers/cc): 0.99

Summary Of Airborne Fiber Size Statistics for all Sa~~les Co~bined

Fiber Fiber
. Sum;nary Parameter Dia;;-;eter Lensth

!

IProbit Analysis Correlaticn Coef . .9 .9

Fiber Count Median Size, \..:n 2.18 14.71

95% Confidence Intervcl for Count IJ,ecian Size 2.08-2.28 13.49-15.76

Geometric Standard Deviation (\ig ) 1. S2 2.09

9S% Confidence li"lterv21 for Vg 1. 48-1. 57 1. 98-2.21

* IApproximate %of Fibers Considered Respirable 80.3

Respirable fibers are defined as those which are both less than 3.5 pH
,in diamet'er and less than 50 ~I'\ in length •
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AIRDonUE FI[)[R SIZ[ Dt'\TA
Johns - Manville

Alexandria, Indi~na

Sample Numbers: JM 66, J}f 83
Operat ion: Soall Panel
Job or S~mple location: Greenlee Operator
Fields CounteJ (all Sa~ples Combined): 163
No. Fibers Sized (all samples combined): 203
Time Weighted Average Exposure (fibers/cc): 1.12

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summary Parameter Diu!i1cter length..'

!

Probit Analysis Correlation Coef. .9 .9

Fiber Count P,edi an Size, ~r\ 2.38- 14.38

95% Confidence Interval for Count "Ied ian Size 2.18-2.58 12.37-16.5 1

Geometric Standard Deviation (~) 1.82 2.80

95% Confidence Interv2l for yg 1. 71-1. 93 2.52-3.16

Approximate %of
-.':

Fibers Considered Respirable 73.9

Respirable fibers are defined as those which are both less than 3.5 ~M

in diameter and less than 50'pH in length.
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AIR130RlJE FIBER SIZE D!\Tf\
Johns - ~lanv i 11 e

Alexandria. Indiana

S<lmple Numbers: .I1'1 91, .I1'1 106, .IN 115
Operation: Scal1 Panel
Job or Sample Location: Punch Press Feeder
fields.Counted (all Samples Combined): 300
No. Fibers Sized (all sar"ples eor:,bir.ed): 93
Time Weighted Average Exposure (fibers/eel: 0.37

Summary Of Airborne Fiber Size Statistics for all Sa~p1es Conbir.ed

Fiber Fiber
Sum'l1ary Parameter oian'etc r Length

!

Probit Analysis Correlat ion Coef. .9 .9

fiber Count ~lediun Size. lJli 1. 82 - 12.23

95% Confidence Interval for Count Median Size 1. 66-1. 99 10 .18-lL. .58

Geometric Standard Deviation (\9) 1.55 2.38

95% Confidence Interval for V9 1. ~5-1. 65 2.10-2.70

Approximate %of
....':

87.0Fibers Considered Respirable

Respirable fibers are defined as those which are both less than ).5 ~H
in diameter and less than 50 ~M in length.
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A'RBOR1~[ FInER SIZE O/\T/\
Johns - Manville

Alexandria, Indiana

Samp 1e Numbers: JH 119, JH 125, J}1 117
Operation: Small Panel
Job or Sample Location: Asst. Tenner Operntor
Fields Counted (all S6mples Combined): 300
No. Fibers Sized (all ~amples combined): 138
Time Weighted Average Exposure (fibers/cc): 0.46

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summary Parameter . Diam~ter Length..

----- ! .
Probit Analysis Correlation Coef. .9 0."'.

-

Fiber Count P,edian Size, lJH 1. 92 12.12

95% Confidence Interval for Count Median Size 1. 77-2.07 10;;29-14.12

Geometric Standard Deviation ('79) 1.57 2.54

95% Confidence Interval for V9 1.49-1. 66 2.27-2.87

Approximate %of Cons i dued
~~ 86.2Fibers Respit:-ablc>

Respirable fibers arc defineJ as those which are both less than 3.5 ~H

In diameter and less than 50 pM in length.
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AIRBORHE FIBER SIZE DATA
Johns - Manville

Alcxandria t Indiana

SDmplc Numbers: JM 132, .IN 110
Operation: SQall Panel
Job or Sample Location: Relief Operator Feeder
Fields Counted (all Samples Combined): 200
No. Fibers Sized (all samples combined): 42
Time Weighted Average Exposure (fibers/cc): 0.22

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summary Parameter Diameter Length

!

Probit Analysis Correlation Coef. .9 .9

Fiber Count f1ed ian Size, \It-i . 2.28 12.77

95% Confidence Interval for Count Hedian Size 1. 78-2.91 9.14-15.58

Geometric Standard Deviation ('79) 2.20 2.88

95% Confidence Interval for Vg 1. 8$-2.62 2.29-3.66

Approximate %of
..,'; 69.0Fibers Considered Respirable

Respirable fibers are defined as those which are both less than 3.5 vH
In diameter and less than 50 lJI1 in length.
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AIRBORNE FIBER SIZE DATA

- Johns - H<Jnvi 11 e
Alexandria, Indiana

Sample r~umbers: IN 77, J1'1 79
Operation: Small Panel
Job or S~mple Location: Relief Operator
Fie 1ds Co un ted (a 11 Samp Ies COri1b i ned) : 200
No. Fibers Sized (<lll samples combined): 186
Time Weighted Average Exposure (fibers/cc): 0.46

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summary Parai.leter Di am-eter Length

~

Probit An~lysis Correlation Coef. .9 .9

Fiber Count '.'Ied i an Size, J-1!t
-

2.08 15.16

95% Confidence Interval for Co~nt /)Ied ian Size 1. 93-2.24 13.54-16.69

.Geometric Standard Deviation <'79) 1.68 2.05

95% Confidence Interval for yg 1. 59-1. 77 1. 90-2.21

Approximate % of
..,,,

78.5Fibers Considered Respirable

Respirable fibers are ~efined as those which are both less than 3.5 pM
in diameter and less than 50 ~M in length.
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AIRBORNE FIBER SIZE DATA
Johns - Manville

Alexandri~, Indiana

Sample Numbers: JH 65, JM 78
Operation: Small Panel
Job or Sample Location: Relief Operator
Fields Counted (all Samples Combined): 153'
Ho. Fibers Sized (all samples combined): 233
Time Weighted Average Exposure (fibers/cc): 0.98

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summary Parameter Diameter Length

! .
Probit Analysis Correlation Coef. .9 .9

-
Fiber Count Median Size, 11l-1 2. 2~ 17.56

95% Confidence Interval for Count ~~ec! ian Size 2.09-2.41 15-.72-19.39

Geometric Standard Deviation ~) 1. 73 2.24

95% Confidence Interval for V9 1. 64-1. 81 2.07-2.41

Approximate %of ~'" 71. 7Fibers Considered Respirable

Respirable fibers are defined as those which are both less than 3.5 l-i11
In diameter and less than 50 llM in length.
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AIR60;',E FIBER SIZE O:,TA

Joh:;s - Manville
Alexandria,lndiuna

. ·Sample Hum!:lers: .P.1 95, .Po.! IO!., n: 127

. Operation: SnaIl Panel
Job or Sample Location: Relief Feeder
Fields Counted (all Samples Co~~ined): 300
No. Fibers Sized (all saNples eo~bined): 81
Time Weighted Average Exposure (fibers/ee): 0.28

Summary Of Airborne Fiber Size Statistics for all SQ~ples Combined

Fiber Fiber
SUffiT,ary Parar:-,eter D:a,:,eter Length

.
Probit Analysis Correlation Cod. .9 .9

-

Fiber Count Kedi.:n Size, ',..!/\ 1.92 11. 45

95% Confidence Interval for CO:.Jnt Median Size 1.74-2.12 9.19-14.02

Geometric Standaid Deviation (\;9) 1.56 2.58

95% Confidence Interval for yg 1.45-1.67 2.38-2.80

Approximate %of * 86.4Fibers Considered Respirable

Respirable fibers are defined as those which are both less than 3.5 pH
In' diameter and less than 50 ~M in length.
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AIRBORIJE FIOER SIZE DATA
Johns - Hanvi lIe

Alexandria, [ndi<lna

. 'Sample I~umbcrs: IN 60, 3M 87
Operation: Small Panel
Job or Sample Location: Hand Trccker
Fields Counted (all Sar;',ples CO:T.bined): 96
No. Fibers Sized (al I samples combined): 212
Time Weighted Average Exposure (fibers!cc): 1.15

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Sur,l;na ry Parcmcter ... Diam'eter Length

.'

Probit Analysis Correlation Coef. .9 .9
-

Fiber Count Hedian Size, ).ll-~ 2.37 21. 29

95% Confidence Interval for Count Median Size 2.21-2.54 lJ.8.84-23.66

Georr.e t ric Standard Deviation (~) 1.65 2.29

95% Confidence Interval for yg 1. 57-1. 73 2.12-2.48

Approximate %of Respirable
~~

67.9Fibers Considered

Respir2ble fibers are 'defined as those \oIhich are both less than 3.5 lJH
i~ diameter and less than 50 ~M in length.
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AIRDORNE FIB[R SIZE DATA
Johns - Manv i II c

Alexandria, Indiana

Samp 1e Numbers: JM 114, JH 118
Operation: Small Panel
Job or Samr>le LOC<Jtion: Take-off O?e,ratN,
fields Counted (<JII S~mples Combined): ~uo

No. Fibers Sized (all samples co~bined): 83
Time \leighted Average Exposure (fiberslcc): 0.44

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Sumrnary Parameter . .. Dianlcter Length

I .
Probit Analysis Correlation Cod. .9 .9

Fiber Count IIled i ail Size, lJ /1 2.2r 15.52

95% Confidence Interval for Count Median Size 1.95-2.49 9.11-19.24

Geometric Standard Deviation (~) 1. 75 2.68

95% Confidence Interval for 'V9 1. 62-1. 91 2.30-3.60

~': 72.3Approximate %of Fibers Considered Respirable. '

Respir<Jble fibers are defined as those which are both less than 3.5 pM
in diameter and less than 50 ~M in length .
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AIRBORNE FIBER SIZE DATA
Johns - Manville

Alexandria, Indiana

SLlmple Numbers: .I1-f 113, JM In, .IH 120
Operation: Small Panel
Job or Sample Location: Take-off Operator
Fields Counted (all Samples Combined): 300
No. Fibers Sized (all samples combined): 122
Time Weighted Average Exposure (fibers/cc): 0.25

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summary Purameter Diameter length. ..

!

Probit Analysis Correlation Coef. .9 .9

--
Fiber Count Median Size, )J 1\ 1.72 11. 48

95% Confidence Interval for Count r~ed i an Size 1.60-1. 85 9.74-13.52

Geometric Standard Deviation ~) 1.49 2.45

95% Confidence Interval for 'V9 1.41-1. 57 2.19-2.75

Approximate %of Fibers Respirable
-,t:.

92.6Considered

Respirable fibers are defined as those which are both less than 3.5 )JM
in diameter and less than 50 )JM in length.
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AIRBORNE FIDER SIZE DATA
Johns - Manville

Alexandria, Indiana

.• StJr.lp 1e t~umbers: JH 63, JH 88
Oper.:lt ion: Sr.,all Panel
Job or Sample location: Take-off Operator
Fields Counted (all Sa~plcs Combined): 67
No. Fibers Sized (all sSGples combined): 219
Time ~eight~d Average Exposure (fibers/ee): 1.95

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
SUffiila ry Parar.1eter Diameter Length. ..

!

Probit Analysis Correlation Coef. .9 .9

Fiber Count f-l,edian Size, \.1M 2.68 24.77

95% Confidence Interval for Count P,ed ian Size 2.45-2.92 24.75-28.36

Geometric Standard Deviation (179) 1.90 2.74

95% Confidence Interval for V9 1. 72-2.02 2.48-3.02

Approximate %of Considered Re.sp i rab 1e* 59.8Fibers

Respirable fibers are ~efined as those which are both less than 3.5 vM
Ih diameter and less than 50 \lM in length.
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AIRBORNE FIBER SIZE DATA
Johns - H<lnvillc

Alexandria, Indiana

Sample Numbers: JM 69
Operation: Small Panel
Job or Sample Location: Take-off Operator
Fields Cou~ted (all S~mples Combined): 60-
No. Fibers Sized (all samples combined): 102
Time Weighted Average Exposure (fibers/ee): 0.40

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Sumrnary Parameter Dinmeter Length• . .

! .
Probit Analysis CorrelCltion Coef . .9 .9 --

Fiber Count Median Size, \lit ---
2.56 18.07

95% Confidence lntervLll for Count /·Ieci an Size 2.26-2.89 15.29-21. 35

Geometric StandLlrd Deviation ('79 ) 1.85 2.32

9'5% Confidence Interval for \i9 2.01-1. 69 2.06-2.61

Approximate %of Fibers
~'r.

67.7Considered Respirable
- . -

Respir~ble fibers are defined as those which are both less than -3.5 \lM
in diameter and less than 50 \lM in length.
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AIROORllE FinER SIZE ['lATA
Johns - Manville

Al exandr ia I Ind i ilna

SLlmple HLimbers~ JH 64, IN 81
Operation: S~al1 Panel
Job or Sample Lccntion~ Take-off Operator
fields Counted (ell 1 Samples COfilbined): 116
No. Fibers Sized (all samples combined): 201
Time Weighted Average Exposure (fibers/cc): 0.96

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Sum;nary Parameter Diameter Length

,
Probit Analysis Correlation Coef. .9 .9

-
Fiber Coun t Ikd i an Size, 1l1·1 2.16 . 20.90

95% Confidence Interval for Count ~~ed ian Size 1. 97-2.37 17.97-23.80

Geometric Stundard Deviation (179 ) 1.91 2.71

95% Confidence Ihterval for V9 2.03'-1. 79 2.45-2.99

Approximate % of Fibers Considered Respirable* 66.7

Respirable fibers arc defined as those which arc both less than 3.5 llM
,In diClmctcr and less than 50 \1/-'1 in length.
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AIRBORNE FIBER SIZE DATA
Johns - Manville

Alexandria, Indiana

Sample Nu:nbers: .m 90, JM 103, .m 128
Operation: SQa11 Panel
Job or Sample Location: Take-off Operator
Fields Counted (all Samples Combined): 300
No. Fibers Sized (all samples combined): 78
Time Weighted Average Exposure (fibers/ce): 0.31

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Summary Purameter Diameter length

!

ProLlit Analysis Correlution Coef. .9 .9
-

Fiber Count I',edian Size, \.111 2.09 15.61

95% Confidence Interval for Count Median Size 1. 79-2.44 12.35-19.41

Geometric Standard Deviation (\ig) 1.99 2.72

95% Confidence Interval for yg 1. 78-2.22 2.31-3.18

Approximate %of Fibers Respirable
-;': 71.8Considered

Respirable fibers are ~efined as those which are both less than 3.5 \.IH
in diameter and less than 50 pM in length.
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AIRI30Rt~E FIBER SIZE DJ\T/\
Johns - H'lnv ill c

Alexandria, Indiana

. 'Sample Numbers: JH 74
Operation: Small Panel
Job or Sample Locution: Inspector
Fields Counted (all S~mples Com~ined): 69
No. Fibers Sized (ull samples co~~ined): 104
Time Weighted Average Exposure (fibers/cc): 0.34

Summary Of Airborne Fiber Size Statistics for all Sam~les Combined

Fiber Fiber
Sum..nary Parameter Diameter Length...

~

Probit Analysis Correlation Coef. .9 .9

Fiber Count Hedian Size, lJH 1. 66 J.2.49

95% Confidence Interval for Count Median Size 1.51-1.82 10.55-14.62

Geomctri c Standard Deviation (~) 1. 62 2.29

95% Confidence Interval for yg .659-1.73 2.04-2.57

Approximate %of Fibers
~, 90.4Considered Respirable

.Respirable fibers are defined as those which are both less than 3.5 lJM
in diameter and less than 50 lJH in length.
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AIRBORNE FIDER SIZE DATA
John5 - ~\ilnv i 11 e

Alexilndrla, Indit'ln<J

Sample Numbers: JM 68
Operation: Small Panel
Job or Sample Location: Inspector (line)
Fields Counted (all Sumples Corr.bined): 100
No. Fibers Sized (all samples combined): 75
Time Weighted Average Exposure (fibcrs/cc): 0.18

Summilry Of Airborne fiber Size Stutistics for all Samples Combined

Fiber Fiber
Sumillary Parameter Diameter Length. ..

1

Probit Analysis Correlation Coef. .9 .9

-
Fiber Co un t 11ed i an Size, lJ 1·1

'.. 2.31 16.10

95% Confidence Interval for Count Hedian Size 1.99-2.67 2.67-20.08
.

Geometric Standard Deviation (\79) 1.87 2.74

95% Confidence Interval for Y9 1. 69-2.08 2.30-3.19

Approximate %of
~': 73.3Fibers Considered Respirable

Respirable fibers are defined as those which are both less than 3.5 lJM
in diameter and less than 50 pM in length.
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AIRnom~E FIOCR SIZE D/\T/\
Johns - :\~nv ill c

Alexandrin, Indiana

-Sample Numbers: J!'! 97, JH 116,.r.-! 129
Operation: Small Panel
Job or Sa~ple Loc0tion: Inspector
Fields Counted (dll Samples Co~binecl): 300
No. Fibers Sized (all samples corr.bined): 137
Time Weighted Average Exposure (fibers/cc): 0.32

Summary Of Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
SUrP.lla ry P<Jrarceter Diameter length

!

Probi t Analysis Correlation coer . .9 .9

-
Fiber Count )~ed ian Size, ~t1 2.06 17.60

95% CO:lfidence Interval for Count Median Size 1. 88-2.26 17.33-19.82

Geometric Standard Deviation (\;) 1. 71 2.10

95% Confidence Interval for \i9 1.60-1. 82 1.92-2.30

.,1:
72.3Approximate %of Fibers Considered Respirable

Respirable fibers are ~cfined as those which arc both less than 3.5 pM
. tn diameter and less than 50 p~\ in length.
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AIRBORrlE FIBER SIZE DATA
Johns - M~nvil Ie

Alexandria, Indiana

Sam?le Numbers: JH 93, JH 107, .P.-1130
Oper~tion: Small Panel
Job or S~mple loc~tion: Inspector
Fields Counted (all S~mplcs Co~bined): 300
Ho. Fibers Sized (~II samples co::".bined): 130
Time Weighted Aver~9c Exposure (fibers/cc): 0.47

Summary Of-Airborne Fiber Size Statistics for all Samples Combined

Fiber Fiber
Sum:nary Parameter Diar.1eter Length

! .
Probit Anillysis Correlation Coef. .9 .9

Fiber Count Median Size, ul'l 2.24 23.26

95% Confidence Interval for Count I"'\edi an Size 2.02-2.48 19.47-27.41

Geome.tric Standard Deviation <'79) 1. 78 2.66

95% Confidence Interval for Y9 1. 66-1. 91 2.35-3.00

Approxim~te %of
-.t.: 58.5Fibers Considered Respira~le

Respir~ble fibers are defined as those which are both less than 3.5 ~M

In diQmeter and less than 50 ~M in length.



Appendix III

D AT F: ~; jl r"l: ' c L._~,-o-:,'l_r:; _
INIJUSTJ,L\L ::'d;j~J::i'\l: ~Ult\,j:':'i

ALL S'L\TIOl\:S
AI~CIll TECTUHf,1. 8,.

DI VISION ~,::(;] i;F-El~ED l·:-{U~S. DATE [.TIl' 1) 1 (175

Q.G.CUPATJO~.J\ 1, DUST

Sta tion
No. SI"ali01l Dt>scril'tion TLV

Cur r cnt Su rvc y
Result

Binder Hixer - Operat.or

Trim Saw Control Panel - 0rerator

G.R.S. - Under Conveyors ­
First Floor

0.68 F Icc
1. 52 'f Icc

0.20 fl1[:j..;3
0.28 mgji·t3

O. 71 mf-/J~3
0.70 m8,!.)

1 08 /
,,3• rn.r. 1"1

1.20 mg;,.;3

O. 30 ra8li~'
O.hl mg/"l-t),

0.13 rr,rfi':~
O.3h mr,!.·l

0.27 m[./tJ
0.20 mgjL

2.09 mg/t·:j
1. 57 mg/t·:

J:o~e

l:one

). ('0 mp.j1·;3
5. co mg/l·~3

5. CC r.1Sl' ,11.:3
5. CD r:1f,/t3

5•co n f' jl:.,!3)
5. co ::tr ft-l

C.L.? r.1f!;,·~5
o.67 r.tr /1.'1

1. J l mp ;l_\3
1.2.1 mp,ji·[3

31.43 mgjH
1. 43 mr.It!,3

32.GO mrjh
2.00 rnr/H)

3~~ <._u~rtz

3% <.;,uar·tz

5% ~uartz

5% ~'uartz

7;; <":\lartz
7% ~uar:tz

r:uisance
Nuisance

tiuisan::e
~ui~ance

Hineral
\'lool

Hineral
~/oo-1

.
13;:; <,;uartz
'13% c.:uartz

Opera torMineral VIool Baler

Operator - ":orkinl=! Cupola #7 ­
Second Floor

North End Fourdrinier Control
Platform - Operator

Charr.e Bucket Filling 0re:-ator ­
Third Floor

Trim Sa", Take-Off - East of Said
Saw - m~nual Stacking Process ­
Operator Sample

0-41"0

D-6FO

D-1FO

D-2FO

D-JFO

D-7FO

D-9FO

D-IlFO Trim Saw Take-Off - East of Said
.. -Saw at Conveyor - qperator

3% <.;uartz
3% ~uartz

2. 00 J!1C;;''l~
2 . 00 me ,.1·1

0.00 mg/!I,3
0.32 IDe;"i)

o 00 mer A.j)• 1..../ 1 _

30.)4 mr,/l-,

1.12 mr./.''l;
0.42 mr~-1

0.91 mf"A\j
0.91 mp/H

'3
l.~) mg ,A.l3
1.4) mr/H

1. CO mr.!1?
1. vO mGfi-\)

5% ~uartz

5% l.,;uartz

9% l~artz

<;% (..I\..lartz

8% (..'uartz
e% l..ruart.z

Nunmer One Panel Line - Clay
Coater - Operator

.Paint Mixing Platform - Operator

Number One Panel Line - PW1ch
Press ~ Orerator

DNO - Did Nol Operat.e
0- }\bo"c TLV

::: -' PCl'sflnal P!':"'l~"'cl iVl~ F.Cjuipll1cnt Not \Vorn u Rcquircd

O-lF

D-2F

• (). - Pea k Exp()s\lrl'~
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)),\'f r: ~~"\:",;I~ 1 ", •...:~:_.: . _

IN1)U.sTJ~L\L Il·:'\..;i.i~:·,;,: ~Ujt\'LY

bLL ST:\TIC:~S

J.HCIIJT:';CTIl!~;,L (..
DI VISION ~~:Clm:;':;/:',lJ 1';1·):13.

Q.G..CUP ...\ TIO!' ,1\ L Dl;ST

Station
No.

D-6F

D-'7F

D-8F

D-9F

D-10F

D..;.llF

D-12F

D-13F

D-14F

D-15F

D-16F

D-17F

Current Survey

StatiolJ J)\..·scrii)ti"-~n H;l zard TLV Result

lJu:n..."Jer O:le Panel Li:le -- Secoild 7% c..uartz loll mg/-;3 O.CO me!':)
Spray Booth - Or-e:;c.~or 7% ~uartz loll ;np-t1.~3 0.40 mgj.-:3

Nurrber 0:1'0: Panel. ' . Ins):"o: ct ion r-". (,;.U3.rtz 1.11 mu!·13 C.C0 r.1gj.'; 3
J...lJ':e - ( i'"

Area O~o:ro.t.or 7{, (uartz 1.11 ~[/~·;3 C.CO \.)- folE;/.·j

Nwnber O!1e Panel L:...,e - '!'ak~-off 7% C.ua:;t.z 1.11 '.a C.30 _~ ..J
fl. C'';•. .,,~ I.")

r..;1d Pact:ael;:r, Area. °reratc:-
.... ,.-

':..u2.rtz 1. J.~ - "3 G.GO- t /.; _~;.r

rr..c;'-;3 uu::. I"

7% C:uart.z l.ll 0.22 - .. 3
;;1[/.'1 r.·f;' .

l-:UInber T,·:o r,s!lel Line - FUI1Ch 8% (uart.z l.0CI ;..3 C.2? ",C'/. .. 3m;::! "'3 ....1= ~ I

Press - Feed Op-er2tor 8% C'Uartz 1. OG mg;:'; 0.06 mgj;·:3

Number Th'o Panel L~""oD - Take-Off .8?~ c.?.la!'tz loCO ;..3 0.00 I:lf ;..~3
~.- ffit:" ,:1

O/erator 8% C'uartz LCO ;rlg/~·:3 0.07 mg(.·:3.. - ......

HUIr.';)~r One Tile Line - Feed I·:ult i- 7% c.:l.lart.z 1.11 mr::~'13 0.36 mf;1:3
Saw - °r~rator 7% (uartz 1.11 mg/l-i] 0.64 cg/.·;3

Number One Tile L:L.e - Feed 7% c..\1artz 1.11 I:lf/i·l3 D.H.O.
Pierce Punch fress 7% c.:ual'tz Ll1 mg ;1.j3 D.IL o.

NUc"7loer One Tile Line - Take-off 7% C:uartz 1.11 ffir/13 D.N.O.
Pierce Punch Press 7% Quartz 1.11 rng;1·!3 D.H.O..
Nur.;ber One Ti)·e Line - Tenonner 7% Quartz 1.11 mr~·:3 0.55 /..3

m~ l'!3
7% Quartz 1.11 mp,j1-:lJ 0.01 f'JE;/l{

Number One Tile L:iJle Fi:;-st 7'" c,:uart.z 1.11 mr,li·13 0.11 ;1,3- f.> mr. I'

Paint Spray Booth - Operator 7% Quartz 1.11 mp,;1·~J 0.35 ng;'1·\3

Number One Tile Line Take-Off 7% Quartz 1.11 mr;ii3 0.00 ;1,3- mG "3
and Packa r.i.:lf Area - Opera tor 7% l:.:uart.z 1.11 mg;113 0.00 mr j..~

Number On~ Tile Line ~ Vent 71.- Quartz 1.11 ;1,3 D.rLO.IJr.· .
PW1ch Press - Feed 7% C'.,:\lartz 1.11 mc/H3 V.ll.O.

DNO - Did Not OJl:~r;,te

.0- I\bo\"c TLV
:;' - Pcn;o)l;'li PJ':1:cctivl.; CqUipJ"IlCllL j~ot Worn &. H.cCJlIircu

-O· - PC:i\k Expn~nrc
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DAT E. ::l!'rl~ ~';. ' C';r,
li\DUS'! j,L\L !;':'(jL~::';!: SU:;.\'LY

J\LL S'L\TIO~S

MlC!l JTJ·:GTU;u;r. {;
DIVISION _ r!:C;]~;::~::i;i',:j l'iW;)S.

Station CUl'l"CI.t Survey
No. Sta ticJ!', Dcsc:riulion Haz<lrd TLV Result

D-18F NtJ.n~ber One Tile Lin~ - Vent 7% ,c..uartz 1.11 mro ;..'3 D.!·:.O.I c..:- I

PW1ch Press - Take'-Qrr 7% Quartz 1.11 rnr-;.,·:3 D.N.O.

D-19F Nur..b<::!" 1';,'0 THe Lbe Feed. Tf, C.;ja~"~'Z loll \.3 0.32 p3r..r:,;.'. ~ mr.: "1
1·1u)ti-S3.....· - Operator 7f> ~uart,z 1.11 ffi- I,'; 0.20 ;];8 ;.-:3~C' ILL

D-20F Nu.;1b~r T·....o Tile Line - IRP - 7% C'J3.rt.z loll m~' (..::; 0.76 mc::;1)
OJ:erator 7% C;Ud.:-'t. .. 1.11 ~~:p3 C.60 ~~ (. .• 3

... ~". .. & '£.f.... 1

D-21F Hll.'nber r....·o Tile· Lin~ - Fe e:l. n~ r.-.uartz 1.11 :r:I,;.~J D.~: .0.- II>

PUnch Fre.ss 7~ C'.la :-t,z 1.11 ;.,3 D.:\ .0.r..f, ,',

D-22F Number T'do Line - ganua1 TaJ..~e- 7% CUC1.rt~ 1.11 r.: ro ;1/ J 0.24 Dt;!,:3
orr O}-erator .7% c..uartz 1.11

L... C ' ";3
1.01 IT:gji·IJ- ;:"I[/t"

-

D-23F Operator - rltll~ber One, Tile Line 7% C."..l3rlz 1.1] ,,1''}, 0.22 ~,J- ...... ,./

fJif: l":3mi' .•

Ins J:ect ion Area 7% I~uartz 1.11 lnr ;:.~3 O.CO T:',g/-l

D-241' O:rerator - Park SaH 8% (uartz 1.00 mf.;1·~3 0.31 r:1:r ;1.' J
"t, :3

8% (uartz 1.00 mB;1') 0.C6 mgf.·i

D-1S Or~rator - Rece iving Starch. Starch 5.00 mr ;.,.~3 0.00 mgf.,:3
(bar,ged or bulk)

D-2S Operator - fiece iv ing Clay Clay 5.00 m~;1'i3 D.H.O.

D-3S Operat.or - Forklift Truck - 7% Quartz 1.11 ;1.3 0.00 Ii ,3mr L") rnr: 1"3
Finishing End - Panel. Line 1 or 2 7% ~uartz loll mgj.1 0.10 m[:j1·:

D-4S Operator POr/er S.....eeper 8% ,""uartz 1. CO mgt·:3 o. J 5 mg/!·\3

DNO - Di'(l Nc·l Oper'Ltco -J.\ hove T J~V
;:: - Pcr.srJn;L! Pr~)~(~ct ivc Eq\lipll1cl1l i':ot Worn t-.: n(;(lllil'c<!

(), Peak E:-:posure ,
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Co D. Gull(~kson - J\lc::-:andri,J.' J.:l IH! ,11.' Y 2 5, 1 9 7 <1

O. R. Chri'~tcnsen - H&D Ctr.

. F. J. Angelos - Waukegan

: SPECIAL SILICA Sl\?-lPLINGS - ALEXANDRIA, j\&EP DIVISION

Duri.ng the recent annual Industrial Hygiene Sun1 cy conducted
January 15, 1974, the Industrial Hygienist, at hi!'; o\\'n dis-·
cretion, '-collected a ·nwr.ber of airborne dust samples. The
results follow: '

.<

Station

, D-9FO

-i~-l~

0-15

Description Hazard TIN

Trim Savl Control 5% 25.0
.Panel Quartz 1.43

Trim S ,n-) Take- 5% 25.0
Off - East of 'Said Quartz 25.0
Say) at Conveyor 1.43

"'T~
., "'.! , - ..,. -- . - - 5~ 25.0 -..... v. ... .J. ..L...L'C .LJ.LU~-

Vent Punch Press Quartz 1. 43
Take-Off

No. 1 Tile Line- 5% 25.0
Vent Punch Press Quartz 1.43
Take-Off

Unloading Bagged Starch 5.00
Starch

Results

6. 1 ., i'lPPC~ 3
1. 0.) ms/ ,'.

4.7 HPPC?
6.2 !·1PPC?
3 • 2 9 mg /~': 3

1';. H HPPC:: ~
2 7 0 "'.). r,lg / ..

8.5 l'iPPC:: ...
1 4 4 I •• .). mg/.·.

Please 'refer any questions regurding this special survey work
to F. J. Angelos, Industrial Hygienist, l'1aukegan.

, ".

D. R. Christensen

Prepared by: K. J. Williams

........'. . '. (: '-'. r .......• , ~ -. , l·\. >, . ..... ,

bjj

.....-._... ....

...._.__.._--' Al30VE 'l'LV
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b: Fiber Glass Environmcnt~l

CO!l1.ini.ttcc f.1cmbcrs
O~II,"'; December 10, 1973

Flom: D ~ n.. Chr istcnscn - Rc. 0 Center

Ce"pip.s: See BeloH

SvLjcci: }\IR nomm ROCK ,'iOOL JI..NALYSIS - l\LEXANDRI;~ PLANT

As proposed ut the September 2t1th meetin:; of the Fiber
Glass Environ!'.10nta1· Co;r..inittee m8cting, s<:;7\:;>lcs \·.'ere
taken to detcr~in~ the nunbel: and size distribution of
ai.r borne rock \'.'001 .fiber's. T}1C ~';uUb:~('lCl~l field office
and t)")c De:J\~er l<1bor a tory of the E~lV iror-':-:-"2!1 'L.al Control
DcpartIT'.ent cO!Jelucted ~.:he fOa;;lpli:l:; and c::;:-'2s;l't.rat.io:1
analysis, respectively, The sfl~?ling ~~5 conducted
on Millipore, cellulosc ester, filter ~c~~~a~cs, pore
size, 0.8 ...u, 37 mm diJ.::-.c:~t.er, s2.:'lp·li::.~ r~.!..:-:: of 2.0 LP;,;,
sampJ.e tirncs ranged fro~ 40 to 120 min~tes as deter~ined

by the hygienist, Analysis ~as done at 400x magnifi­
cation using phase contrast microscopy.

Th~ resuits of the analysis are as follo~5:
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A~:'"J.\!. 1~:.:J~;~·i: !:.i. i ;':r. L ::;: ~t'I:V::,,{

S\;l,\'~Y :,'::"j'.;L·.I::.i - ,~~l., ~'~':,'~4:0;~:;

".,

...-,._.

O-lfO

D-2,0

D-3FO

D-4fO

D-SFO

D-6FO

. D-7FO

D-8FO

D-9fO

D-lOFO

G~S Un~c. Convcyoro
1st Floor

~:incral ~,'ool Baler

CSS Cu~ola Pourine Fl~or

1n Front of v7 Cupola
2nd floor

Ch~r&c Bucket Filling
Operator - 3rd floor

GRS in Front of #7
Copula Fe~d - 3rd F1Qor

Binder l':ixer

North End Fourdrinier
Control PlatloIT.\

GRS 10' E3Gt of Oven
(450') Door No. 50

Trim Saw Control
Panel

Trim Saw Take-Off East
of Said Saw Manual Stacking
Process

s;,.-(.',· ...·{
R\ZARD iT.V R-····· -':'':'tJ :~.

'. i\uiG:l.ncc ·50.0 ~:r!'c? 1.5 !":?:'C .."'"
l\uiGance 5.0 rno!e? C.O p.~/~

J

Nuisance 50.0 XPPCF 2.3 X??C7

Nu16<lnc:c 50.0 l1PPCF 1.7 XPC'er

l\uivllncc 50.0 XPPC? 4.l. :-:P?C7

l\uisilnc:e 50.0 M?PCF 6.~ XP?CF

22/. Quartz 9.3 MPPCF
3

23.l. X??C:)
137- Rcc?irablc 0.67 r;l.g/m 1.26 r:.;;.I::,

. Quartz ---

n Quartz 20.8 HFPCF 2.1 X?rC?

17. Quartz 20.8 I-lPPCf 10.5 X??CF

YI. QU::lrtz 25.0 }'oppeF) 11. S X??C?3
5% Respirable 1.43 r<,g!rJ. 1. 54 r;'b Ir..

Quartz.

5'1. Quartz 25.0 MPPCF 14.6 1-D'PCF

D-llFO

D-12FO

Trim S~w Take-Off Eact
~f Said Saw at Conveyor

(Hog) Scrap Grinder
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•
SUiWL"Y 1,1:5\3L1'S - ALL 5'f,·,.no~:s

0
S\;:·W:-:'

Architcctur.\l .\ EI1~ 1111'1' ("I,d DIVIS 10:: /11 e :(., 1\<1 r i:\ P1.Al'iT t>OVI'~""1' r 2'J I 1'172 1':;<.10:

l.-mlliF.R

D-lF

D-2F

D-3F

D-4F

51',\TIO~i nESCRHnO?i l!h1.ARD

Paint ~Iixinb Plat!onn 9% Quartz

No. 1 Panel Line - Clay Coater 5% Quartz

No.1 P;\nel Line - Flinch Pre6s 87. Quartz

No. 1 Panel Line - Fissure Roll 7% Quartz

TLV

17 .9 Hrl'C}"

25.0 NPi'C F)
1,113 mr-/m

19.2 MPl'C)'
1.0 trlg/m

20.8 HPPCI.'

6.5 Hl'PCF

8.7I'.PPCF)
0.64 Ir.r,/m

7.5 tIPl'CF'
O. 76 lur,/mJ

4.0 tlPPCF

D-5F

D-6F

D-7F

D-8F

r"'.

No. 1 Panel Line - Rip Saw

No. 1 Panel Line 2nd
Spray Booth (Cro)

I~o. 1 Panel Line ­
Inspection Area

~o. 1 Panel Line Take-Off
and Packaging; Area

7% Quartz

n Quartz

77. Quartz

7% Quartz

20.8 tlPPeF

20.8 ~:PPCF

20.8 MPPCF

20.8 }:PPCF
1. 0 mg/1l13..

".1 tiPper

6.1 NrrCF

20.0 Hl'PCF

3.4 HPPCF
0.29 r..:;/r._,3

D-9F

D-10F

D-llF

D-12F

D-13F

D-15F

D-IGF

No. 2. Panel Line - Punch Pres's 8% Quartz

No. 2 Panel Line - Sample 8% Quartz
Taken lit Rip Saw

No. 1 Tile-Feed HulU-Saw 7% Quartz.

No. 1 Tile Line-Feed Pierce 7% Quartz
Punch Pre6S

No. 1 Tile Line - Take-Off 7% Quartz
Pierce Punch Press

No. 1 Tile Line - Tenonner 77. Quartz
. ,
t\o. 1 Tile Line - FirGt Paint 77. Quartz.
Spray. Eooth

No.1 T.ile Line - Take-Off 57. Quartz
6nd Packaging Area

19.2 MPPCF

19.2 MPPCF

20.8 MPPCF

20.8 HPrCF
1.il mg/m~

20.8 l-IPPCF
1.11 mr,/m3

20.6 HPPCF
1.11 OlC/m3

20.8 tlPPCV
1.11 trlg/m)

25.0 HPl'CF
1.43 nlg/m3

4.4 Jo:neF

i.8 HPPCF

2.: MPPCF

12.3 HPl'CF
0.0 mG/m3

4.3 HP?CF
0.0 rr.r,/m3

12.2 HPi'Cr
0.0 mb/m

10.0 !·IPl'CF
0.0 mg/r,\3

17.0 MI'PCF
0.0 mg/m3

D-17F

r-
D-IBF

No. 1 Tile Line - Vent
Punch Pres6.- Feed

110. 1 Tile Line - Vent
Punch Preso - Take-Off
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'L Quartz

Did not operate

Did not operate
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IiAZARD TLV

D-19F ~o. 2 Tile Line - Feed
.:ulti Saw

t Quartz Did not operate

D-20F 1\0. 2 Tile Line IRP % Qua.rtz Did not operate

D-21F

D-22F

D-23F

~o. 2 Tile Line - Feed
Punch I'reG S

No. 2 Tile Line - Manual
Take Off

GRS ~o. 1 Tile Line
Inspection lorea.

-117-

7. Quartz

1. Quartz

57. Quartz

Did not operate

Did not operate

2S.0 HPl'CF
. J

1.43 lug/m
3.9 XPPCi
0.0 rr.rJrJ.




