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Re our conversation this morning, the following are my corments and eugpested
chanpges for the article co=suthored by yourself, Bill Reitze, Mareld Rower
and Duncan Holaday. I have also noted s few typos and simple word changes oca
the attuched copy of the puper,

Page 1, First Paregrsph: As 1 sentioned to you over the phone, M1l Raines
and I are both extremely disturbed by the statemsnt that the improper
handling of asbestos produces a health hazard £or Lie CeRernl Pudiic.
For years, we have been presching the gospel that asbestos doess not
constitute a hazard to the general public. I realise, of course, timt
the statemsnt was not of your doing, but you can surely appreciate the
position it would place J=M in to have a paper appsar oco=authored by
yourself admitting that there is such a hasard, I believe very strongly
tLat every effort should be made to change the wording of that stateme:nt
ret only 4xn the firal submitted version of the pujpsr, but alsc in tis
copies that will be available to prems people at the Conference. Ve
can really be beaten over the head with this statemsent if it gets into
the wrong hands.

Page 1, Second Puragraph: While it i3 trus that the first case of asbestosis
was reported in 1906, the disease was not recognised as an occupational
hazard for asbestos ‘ndustry workerc until 1930 (Merewether), J=M began
investigations into asbestos-related disease in 19529, but the statemsnt
in the paper indicates tlat the industry should have been mware of the
probler 25 years esriier which was not the case.

Page 1, Third Paragraph: To the best of my knowledge, Selikoff's work has
dealt etrictly with the insulation workers. He has not “engaged in some wvery
comprehensive stwiies of the construction trades.” I don't thin: we
should attridute to him pore experience in the field than he has earned,

Pape 2, First iaragraph: This entire paregraph worries me because it ghifts
fron a uiscu.sion of the general pudblic to neirhborhood cases and dback
to the peneral public again. It tends to leave the impression that what

applies to the one, applies equally to the other, which of course is
not the case. See my -uccesud word changes to try and differentiate
between the two.

Fage 2, Cecond Paragraph: "Evident' comesn from the word "evidence,'” and I do

rot thini tho t the eviderce indicatrr '"that we murt tuke ateps,’ \e
mirtt tnke Rteps as a "precsution' until more evidence is availabie,
bt wrail eviience exint: rnow doer nrt derw ! action,
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Page 5,

Fage 7,

lage 9,

Page 10,

Page 11,
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Firct Parupraph: I wolld Nije that DA filters will. an efficiency in
exc.i. ol 3). auc more L, "readaly availables” I would hojg chat
comuries are urcing then, 1f so, I think we should say it.

Second Paragraph: If such nerative pressure bag houses are necessary,
my questicn would be: are they available and are tiey being used?

Fourt: Certence: l'®m not Quite sure wvhat is ssant by *

to i~ ambient air,” I assum~ thris seans that “astestos fiber say be
telcased into the ambient air." I hope it doesn't mean that the ambient
air becomes danrerous to breathe,

Pirst Pararraph: I think more ahould be made of the fact that the
basic reasor. why asitcstos snhraying caucht oo so readily was because

of its rue:. chenrer cost, Ilayine up this "advantage” would give more
clout tu the wtztesent at the bottox of the first paragreph om page 11,

Firat Furagraph: \ie are rno! familiar with the peper mentioned in
the rixth centerce, Could you ask Bill Reitae for a nreamt’/~néics

€3y wl Lo Fus us?

Second Paragraph: I as not positive about this, but I think tim
psper could be more positive about matural sources of asbestos, The
paper constantly uses the wvord "mxy” to describe bow asbestos could
get into the air, I think Sid Speil's work is advanced far emough to
warre.: & "does get into the air.” You could check with his om this,

Throushout t'. papert 1 thin: that the word "com.truetion" is used much too

I rope' t

comer to revisinr~ the paper, Some of them I connider to be of much more impcriuice

frecly in the paper. Throughout the paper, the terms “construction
irdustry" and "construction trades” are used ia a very general fashion,
vhen actually what is being referred to are ocertain ssgments of this
irdustry. For example, studics have been donme of the inculation workers

and shipbuilders, but I know of no studies of carpenters, or electricians,

or brictlavers, or even of the men who spray asbestos. The danger in

thisc over peneralisation is that it can lead to the impression that all
user. of ashestos in construction or by the construction traldee have lwern
studied and have been found to be dangerous. This, of course, is simply
not 6u, anl cowid lead the reader to think that any use of asbestos in

constructicn it hatardous ani should be regulated or banned. I have tricd

throushout the paper to be more specific when the term "construction™
is used. 1 feel thia suggested correction is equally as important as
my comnents recarding the health hazard for the general public and the

alileren....1on between the general public and those people who live near

a plant or minc.

Ferr susrestions and commerts do not cause too much trouble when it

thin others, and I have emphacized those, If you have any other questions, let

= Vrow,
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COXTROL OF ASRESTOS FIBSR BiiSSIONS

FROM DUSTRIAL AND CUSERCIAL SOVRCES

%11liam B, Heitse Bareld Remer S
nirccior - Micid Studies Asetstsat Ooumissicnse
Environmcntal Sciences Laborstory Departnent of Air Rescuseess
Mount Sinai School of Medicime Beow Wowk Oity, K.Y,

E. M. Pemner 9. A. Bsleday .
Dircctor of Environmental Coatrol Asesstste Professer
Johns-Masville Corporstiea touat Sinsi Ssheel of Nedieine
Manville, K.J. New York City, A.Y.

Asbestos has been termed the magic minersl amd it is tpuly
Just that. In the United States aleme there mlom 800,000 tens
used in thousands of differeat products. The predusts rua the g~
ut from every day floor tile snd brabe linings to the msre amstie
heat shields for mooa roskets. Ashestes, like alanst all predusts
used 1B our modera techmclegy cas, if improperly hamiled, preduce
heslth hazards both for those people werking with ”’-‘L—.- ’
the ceneral populstios in aress where eshestos ie carelisssly
handled.

Asbestos relci-4 2:iseases have boem knowa iz cocupetiomal
groups for some years. The first case of asbestesis (extemsive
pulmonary fibrosis) was reported b»y Moatagwe Murray 1 in 1906,
I3'i, s*udics dealt primarily with fartory pepulations. More
recently, investigators have studied workers who handled asbestos
prod;»cu outside 6tllo fsctory emvironment.

Asbestos relsted disesse smodg the shipyard workers was well

documented by Hsrries 2 .od others. Selikoff -’.‘4 and coworkers

have engagoed in some very comprcheRalve studies of the comstruc-
tion "E"l His work not only confirmed esbestosis findings but

pointed to sn imcrease 13 imcidemce of bromchogeric cancer and
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plcural and peritoncal mcsotholioms, .

Ther~ roports doslt with occupational oxposure - ¢ither fae-
certain segments of the

tory or During the 1950°s Savestigsters

~$hetod noneoccupational populatien E and * ,
began studies o y to

asbcstos rclstod neoplasas. Kiviluots | sad Lesmumen $ o

’ o
Finland, Thomson and Yagner 10 in South Africa, Neuhouse and

Thomson 11 in london 38 woll as imvestigaters ia the Umited

\a_highe rthunor-lnuolumw‘
States have pu reports suggosting
|poo;1¢ living in the mmq: of som /)
w amoXg tos factories amd mines.
tive .
nue -uch;% #n puEYE% on the potentiasl heelth hazards of

in the ambient sir) putlic == those Deople not occupatimally exmomad ©n
asbesSLO8Y10 the general P

%

the limited factual data collected !_-_am w ) ) liviag ia the
with many ua questions. What is the present level | visiaity of
: ) ashestos plart:
of asbostos fiber ia smbient sir? What are the large sewrces waes

of fiber enissions into the air? What are safe uiu ot
asbestos fidber in ambient air? WVhea we speak of asdestes fiver -
s causal agent in neoplasas of what sise fiber are we speeking?
Are thore sny cocarcinogens 1avolved?

Studies are currestly underway seeking aaswers to these

questions. Some much r..3ed iaformatioa will not be availasble -4,

\mldbeaavinhhunmutioun/
for several yesars. In the l.lllttl. it

4 - .
Ytnke stcps to reduce the amount of ssbestos fiber that is permit~"

carfloam
“the air - (1) mining (2) milling (3) manufacturing (4)~oonstrue-

P
"

ted LU wiov - ZLi ambient air,

There are five major sources from which asbestos fibor enters

§ ok
Ununcidey

tion Sgpdes and (5) naturally occurring sourcos. The first four
are crcated by modern man's tochnology and the last by normally
occurring changes in our environment.

First lct us considor mining, asnd willing. Since most of the

ssbostos minod in North Americs is taken from open pit mincs, the
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prooies 01 comtroliing 1106r emissions inte the ambisat air 45
difficult to solve. Listed in the charts belew are the shtef
operations im both the mines and mills snd the shief netheds of

coutrul curroatly in wee In Korth Americs.

MINING
OPEX PIT
Saall bag collectors
Drilling Yeter
Blasting Ko kmown method for efficieatly coatrolling
. emissions to ambieat air

Material Handling | Filtered air casd (protects vorker -ly)

Shoveling The use of water to sosk piles of ore 18
sonetines wsed

Material Handling | Piltered air cad (protects werber ealy)

Randl ing Covered loed - camvas
nbuny- Aoad stadbalisetion program ~ a1l
““‘ . T e ;
weter o
Vaste Tailings are covered vith earth - refervitstics
disposal . .

‘v

Control sethods 1ia certain miaing operstioas lesve such to
be desired. Methods for comtrolling emissioms from blestimg &
virtually non-existant., Dust controls in material handliag still

need considerable developaent.



Crushing Bag Pilter - s syelens mey %9 wsel 09 &
Ore drying mﬂ"-v-.mlﬂnhd--’.‘
Milling Bag Filter ’
Classificatien s
Air Scpsrstion| Bag PFilter i
Packaging Bag PMilter :
Solid weste Tailings are covered with eerth - refereststisn
disposal .

® Pilters uoually enelosed 1 o k-

, ‘segstive gressure bag house. .

- ¥

_ The technology to effcctively esmtrel ashestes sillsteg enis~
sions 1s on the shelf. Beg filters with en efficiomsy 14 emsess
of 99% are resdily svailable. Rocest ¢isoussiens regarding the
relstionship of beg house efficiency and fiber sizse have peinted
up the aeed for more dats froa the medical cammmity regarding
the biologic activity of the sulmicroa asbestes fibers.

Much of the emissions of asbhestos fiber from menufassturiang
operations result froa efforts to improve vorkiang csaditiens
within the plamt. The msterial eellested frem the work place
Bust be disposed of in such a way as to preveant its escespe to

the mabient air.
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The chart below lists seme mejer eperstions whigh 0re commen

to production 1ines using asdestes.

MANUFACTURING
Asbostos cement products - floor tile - frleu.mm
Bag opening
Dry amd/or Bag dumping Inclosure or hood te bag house .
et mix Bag dispossl Set ocrulbers are alve weed fer dry mix
Pressing - wet stock Fo dust
Moulding - ¥et fu=nish ‘Slurry - no éust
Forming - ot furnish slurry - so Sust
Drying Little or mo
% dust gemersten
ocurging during operstion
rinsshing outting nclesure ar hood - to bag heuee
: grisdiag Primery cyelons may bo wsed
sowing, Plemning
routing
Packaging Bagcing Pioimp poiat to beg house
L . -
Shipping Boxing
hnohounu Rew msterisl Yoouun sweeper to @ispesable beg
’ Pinish product . e

¢

With few exceptions the megstive pressure bag house 18 perhaps

the unit of choioe for esbestos fider comtrol in s ssmufecturing

process. A high efficiency (90%e) is mecessary for sdequste oon-

trol.



MANUPACTIR I NG

Asbestos Textile

Cerding tnciosures, hoods or pick-ups vanted to beg
Willowsing bouse.

¥eaving Certain operstions say be performed shile thef
spinning fiber is soist thereby reducing dust. .
Twisting

Materiasl handling Enclosure or hood to beg house
Bag opening
Bag emptying
Beg disposs)
Bins
Bobbins
Spools

In textile masufscturing emission ocestrol 1s slightly aig-
ferent sn thet much of the dust can be supressed by mse of water
h‘the weaving, tvisting, amd spimaing, phases. Asbestes textile
processing is still the most troudblescms of the meaufsstaring eper-

ations involving asbestos.

CONSTI./CTION USES

The bulk of the asbestos uud.u the world is comsumed by the
construction industry. Stesm pipes and boilers sre imsulated with
e calcium silicate material containing 5~17% ssbestos fiber. An
asbestos fiber containing cement is used to plaster boilers,
breechings and reactor vessels ia chemical plsnts and 0il refia-
eries. Asbestos contesining board is ulid sboard ship for fire-
proof{ bulkhesds. In spite of the fact thst the construction
trades use many dozens of asbestos contlinlhg produétl.r iho use of

most o. these products €hose with ssbestos ‘'Jocked-in" by plastic

or cement) contributes very little to smbiont air pollution.

.
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Seliboft s has puui out thst W of asbestes Sentaliming
msterial crestes s severe hosith hasard te ~‘m werler.
This occupstional hassrd 1s largely éwe to the fest thet the
material becomes .hhﬂn‘. in ob enslesed sres. O the othar Sgms,
thas very fact works against ashestes fiber amtevisg Whe mblent
2ir, Often, shea sn sttempt 15 made te reduse ssbestes health
hazsrds in the work place, such as air removsl from » Ship's een-
partsent or as tasulstion fabrication &p. the results are
dissdvantageous to the ambient ailr. Any time asbestos ooatsisr
ing material ja pepoved from g work 313SC, Xl dde caie M
be tsken to preveat its m»’o imto embient air. Bag house
collectors are svailadle which ocollect dust from falwicatiss ;o.
machsnary and deposit it ia a2 disposshle plastis beg. DPerbape
one of Lhe greatest sources of asbestoe fiher emissioss to ambiest
sir 1m7c§:-:euu anumu:\m.u frea peor househeeping
on construction sites. Sav dust end sorsp fram the cwtting amd
fitting of calcium silicste block smd pipe coveriug sre scattered
about building sites. The ssteriasl is then ground wunderfoot or
truck tires and carried away. A smsll portion eventually becomes
sirborne. Comtrol methods for this type of emission demands cere,

Common sonso amd good housekeeping practices rsther than sophis-

ticsted dust collecting eguipment.
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SPIAY APPLICAT !ONS

During the 1960's the use of asbestos iR fireproofiag sprsy
application has increasod grestly. The use of firez;roofing spray
hus many advantages for the designer, the builder, and the
Cansumir. it dChIe.. . 58 L0 s derign 8 bullding 2009 Pleas~
1ngn 1o the eve, the bujldoer saves consvtpPuctiion Limo and tho
consumer public cnjoys s safe, cconomic building. Advastages are
acconp;;nlcd Ly disadvaniages. The applicstion of sprayed mimoral
fiber containing uAbcuos ss presently done iR the Unjited States
contributes large quantities of ssbestos fiber imto the asbieat
air esch year. The spray aprliication of insulastion is described
1n detail an a8 paper by Reitze, Xicholsun, and Selikoff 13 now
in press. Briefly, the method i1s as follows: A commercislly
preparsd dry mix is emptied .nto s bopper and poeumatically
conveyed to & nozzle. At the nozzle the material 1s mixec with
water and the resultant material sprayed upon the surfasce to be
fireproofed. .

In snother aspplicstion method tho material is mixed with
water and the slurry is pumped to the point of aspplicstioa.
These materials sre spplied to structural steel members of high
rise buildings, columns, spandrels, bar joiets, etc. s well as
the stcel decking between floors. In most citics throughout the
United States readily visible quantiiies o, ssu.sios cont‘lnin‘
raicrial are sdded to the ambient sir during this spray applice-
tion. Since May of 1870 when New York City introduced stringea.
regu.etior- governing the spray operation, great progress has
been made in developing polentially effective control procedures,

Pura;. raph 2 of the orders 3psued by the New York City

Commigsiarn of Air kesoulics reods sr follows:



4. The emtire 1iocor, or the pasi of the floer to be
imsulsted shall be enclosed with plastic o7 uhr sppreoved
tsrpaulins in s manmer which rh-ll preclude the escape
of ssbosius-cihiaialng Bsteriss 1rom tae eaclossre. Al
interior opcn areas, such ss elevator shafts, stairwsils,
etc., shall be uclo;d is s sasmer which shall preveat
the escape of asdestos-coutaining material fres the werk-
ing sres. “Stack effect” of the sbafts, stairwells, ete.,
shall bc considered in providing proper enclosurés. Aa
snclosure vill be considered sstisfactory only 1f visible
insulating msterisl csanot secape from the cn.xo-ur..l’
Canvas or plastic 1s weed to emslese duildiang perimsters, Stair-
wells, sad elevetor shafts. f8pesial tarps bave bots ande ea ¢
c;::a:;zcc beci- to wcoomodate the differoat coluna ead Spsadsrol
plssement. Veste material is pramptly shoveled or vesuumed iate
plestic bags for safe disposal.

Other methods for control of emissions {rom sprey are ourremt-
1y being worked on. A method of pre—damping the fibrous msteriasl,
doveloped by Turner-Newell Company in Dngland, 1e curreatly beisg
studied for possible sdsptatiom to Merices m Nenuf soturess
are sltering formulstions in order to reduce .iboatoa fiber coptemt.

Ncverthelces, despite these ;nv-noo'. it sust be eoiltdor'd
thsl methods of controlling ssbestos fiber emissions from ocm-
struction sites are still {n the developmental stage.
cosT

COI.'. of asbestos fiber control varies grestly. The type of
control unitis needed in milling and manufacturing, {.0. - bag
house, carries » moderste to high egu - particulsrly in iunu

ftrvestsent, Mowever, one should not lose Bight of the fact that
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men) <o'ieciion URItS als0 SSrve teo collect pradewot snd materisl
that caz be returned to the mesufacturing precess, OCset of ese~
trol in the comstructios industry is far mere @iffiowit te
determinzs, Meny 01 Lhe cuuciv. piocodures are very simple 1a
themselves but simce thoy involve work pragtices, the super-
vision must be close and constant. The eest of esatrel is spray
spplication must be vieved in proper Jarspective. The compar-
ison of costs between a Spray jobd -}nn proper comtrol messures
snd one without such seasures $008 ot revesl “he eatire pieture.
vhon covaluating spray control coets, the cest of s reiaforced
concretc building meh-wu sprey should properly serve as
s base iibe.

ELISSIONS PRGN KATURAL SOURCES

1f we were sble to obtaia 1UUA coctrol and prevent asbesiew
fiber from entering the ambieant sir fros mining, milling, neau-
facturing, or construction processes it may be that we would
still have fiber from msturally ocourring sources estering the
staosphere. Vhen we test for nsa-sede sources of.fiber pollutioa,
we must consider the background levels which mature might oom-
tribute to the ambient sir.

In the United States ssbestos fiber occurs in almost sll
of thg- 50 states. Whem Mr. Nenry ¥V. Johns founder of the Johns-
Manville Corporstion fnoodod material for his roofing business
in 1879 - the esbestos fiber hs used came from workings in one
of New ,ork City's boroughs. Asbestos fiber outcropping can

st:l]l be found in the confines of Xew York City. Those areas of .
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the woria where serponiicee Iock abounds, such o8 the A.énua
Ridge, arc psrticularly rich im asbestos. All serpantine reck
co:ntains minulc guantitics of asbhostos ﬂ‘u’.

ASLOSISs ITSR lnese Dacwi ety OCCITIRG m gy enter
the ambient sar 1n several wvays. hpo;od rock surfuges are
subject to wind and wster erosion. Iocl slides may eemtribdute
asbestos fiber to the smbicont eir. Finally, vhea serpamtine
roch 1s crushed and used for rosd cvoastructioa, it may ooatribute

to the fiber found 1n ambient sir,
SUMMARY

Asbestos 18 not only extremely useful but 4{n some aress
bighly essertia) tc our life. BDut, like most ether ageats wsed
today, asbestos can, if improperly handled, produee adverse
effects upon our health. With certain exceptions the teshaclogy
to control ssbestos fiber .mluou into mbient air is svail-
sble; 1t only need be spplied. The W most motable emcep~
tions where practical solutions .un need cﬂnmmo dovel-

#:r

opment sre - (1) open pit mining, (2)4eomtrucu indust



The Gudy of inforestian wregented ia this papger 19 Glvested
‘5
1o engineers ongeged ia industrial cestrel or govermpunigph o
forcement sctivities. The ehief seurces of fiber enissiens sve

1iated snd evalusted. These seurces, i.s. miaing, milling, mene~
aflouin e )

fecturing -d«cmtmuutm soussed snd ouwrrently secepted *
y
ssthods of control are givea. While presest techaclogy 18 .

., sdequste - Af properly epplied - for milliang sad memufesturing ’ ’
‘ operstioas, much mm sust be dene to mu. te
- pollutios cestrols fer epes pit miaing %'1
One 51 the nower sources of exissien in the csmstrustisn indestyy -
spray spplication of asbestos esatsiaing mwtarial - 19 diseussed )
s; detail. The prodblem of ssbestes fibers releennd to sabiemt
sir from naturslly occurriag sources is msentiensd.
The conclusions reached indicste that with tims, effest,

C money and & lot of imgenuity, the smount of asshestos fider reless-

ed to smbient sir csa be substeatially redused.
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