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Asbestos has been termed the magic mineral and it

is truly just that. In the United States alone there are
over 800,000 tons used in thousands of different products.
These products run the gamut from every day floor tile
and brakxe linings to the wore exotic heat shielés for
moon rockets. Asbestos, like almost all products used in
our modern technology can, if improperly handled, produce
health hazard: for those people occupationally exposed to
it.

Asbestos related diseases have been known in occupa-
éional g;oups for some years. The first case of asbestosis
{extensive pulmonary fibrosis) was reported by Montague
Huttayl in 1907, although it vosn't Lotlil 2230 inm Coroot

2 first identified

Britain that Merewether and Price .
asbestosis as a major health hazard for workers exposed
to the dust. Subsequent studies dealt primarily with
factory population~. More reccntly, investigators have
studied vorkers who handled asbestos products outsicde the

factory environment.




Asbestos rclated disease among the shipyard workers
was well documen 1 . Seiikurf‘-7
and coworxers have studied asbestos insulation applicators
ir thec construction trade. His work not only confirmed

£indings but
cldence of ﬂronchogenic cancer and pleural and peritoneal
mesothelioma.

Thesc reports dealt with occupational exposure -

either factory or among certain segments of the construc-

tion industry. During the 1950's investigators began

studies of selected non-occupational population groups

and their relationship to asbestos relateé neoplasms.
Kiviluoto8 and Laamanen9 of Finland, Thomsonlo and
H:;nczll ias Suuth Arrica, Newhouse and Thomsoniz in London
as well as investigators in the United States have pub-
1ished reports suggesting a higher than normal rate of
certain diseases among people living in the vicinity of
some asbestos factories and mines,

While much speculative material has been pubiished
on the potential health hazards of asbestos in the
ambient air to the general public ~~- those people not
occupationally exposed to asbestos, and not living in
the viciniey cf asbestos plants and mines -- Uie limited
factual data collected leaves us with many unanswered
questions. What is the present level of asbestos fiber

in ambient air? What are the large sources of fiber

emissions into the air? What are safe limits of




asbestos fiber i1n amliernt a1r? When we speak of asbtestos
fiber as & causal agent 1n neoplasms of what s:zc faiber
Are :r\‘“!} w.v\'v’) T~ b e ':"-'f"'";' ) - D R T V2 B
Studies are currently uvnderway sceking anrers to
these questicns. Some much needed information w:ll not
be available for coveiul juass. In the meantire, it
would be advisable as a precautionary measurc t¢ take
steps to reduce the amount of asbestos fi?er that 1s
permitted to enter the arbient air.
‘There are five major sources from which asbestos
fiber enters the air - (1) mining (2) milling (3) manu-
facturing (4) certain segrents of the construction indnstry
and (5) naturally occurring sources. The first four are
created by modern man's technology and the last by nnr-
mally occurring changes in our environment.

First let us consider mining, and milling. Since

most of the asbestos mined in North America is taken from

open pit mines, the problem of controlling fiber emis-
sions into the ambient air is difficult to solve. Listed
in the charts below are the chief operations in both the
mines and mills and the chiet methods of control cur-

rently in use in North America.




INING

orEN PIT

prilling Small bag collectcrs

Water

Blasting No knnv'~ method for efficiently con-
cemissions to armbicnt air

Matcrial Handling Filtered air cab (protects worrer only)

%hovcl:nc The use of water to scak piles of ore
is sometimes used

Material Handling Filtered air cab (protects worker oniy)

Handling Covered load - canvas

Roadway's : Road stabhilization prcgram - oil
chemical
water

Waste disposal Tailings are covered with earth -
ieiviestation

Control methods in certain mining operations leave
much to be desired. Methods for controlling emissions
from blasting are virtually non-existent. Dust controls

in material handling still need considerable development.




MILLING

Crushing Bag Filter* - a cyclone may be
ed o paafuiy Toliiolld

Ore drying Bag Filter - a cyclone may be
as_a primary collector

Milling . Bag Filter

Classification
Air Separation Bag Filter

Packaging Bag Filter

Solid waste
disposal Tailings are covered with earth
reforestation

* Pilters usually enclosed in a
negative pressure bag house.

The technology to effectively control asbestos mil-
ling emissions is on the shelf. Bag filters with an ef-
ficiency in excess of 99% are readily available. Recent
discussions regarding the relationship of bag house ef-
ficiency and fiber size have pointed up the need for more
data from the medical community regarding the biologi:
.activity of the submicron asbestos fibers.

Much of thr emiecinnz n€f srbestoe fikher from manu-

R € ’ facturing operations result from efforts to improve work-
ing conditions within the plant. The material collected
from the work place must be disposed of in such a way as

to prrevent its escape to the ambient air.




The chart below lists some major opcrations

arc common to production lines using ashestos.

MANUFACTUR™'"

Asbestos cemcnt products - floor tile - friction material,
plastics. etc.

Dry and/cr Bag operning Enclosure or hood to bag
Wet Mix Bag dumping house.

Bag disposal Wet scrubbers arc also
used for. dry mix

Pressing - Wet stock No dust
Moulding ~ Wet furnish Slurry - no dust
Forming - Wet furnish Slurry - no dust

Drying & Little or no dust
Curing generated during
- operdation -

Finishing cutting Enclosure or hood - to

grinding bag house

sawing, planing Primary cyclone may

routing be used

Packaging Bagging
[1 Pickup point to bag house

Shipping Boxing

Warehousing Raw material vacuum sweeper to dis-
Finish product posable bag

with few exceptions the negative pressure bag house
is perhaps the unit u. ciiOsce 10r asbestos f{iber control
in a manufacturing process. A high efficiency (99t+) is

necessary fo: adequate control.




MANUFACTURING

Ashestos Textile

Carding Enclosures, hoods or pick-ups venter
Willowing to bag house

Weaving . Certain operations may be performed
Spinning while the fiber is moist thereby
Twistiag reducing dust.

Material handling [ Enclosure or hood to bag housc
Bag opening
Bag emptying
Bag disposal
Bins
Bobbins
Spools

In textile manufacturing emission control is slightly
different in that much of the dust can be supressed by
use of water in the weaving, twisting, and spinning phases.
Asbestos textile processing is still the most troublesome
of the mapufacturing operations involving asbestos.

CONSTRUCTION USES

The bulk of the asbestos used in the world is con-
sumed by the constiucilc. indusily. Steam pipes and boilers
are insulated with a calcium silicate material containing

5=15% asbestos fiber. An asbestos fiber containing cement

is used to plaster boilers, breechings and reactor ves-

sels in chemical plants and oil refineries. Asbestos con-

taining board is used abcard ship for fireproof bulkheads.




In spite of the fact that the construction trades use
many dozens of asbhestos containing products, the use of
most'of these products {(those with arhestos “"locked-in"

" by plastic or cement) cuictributes very little to ambient
air pollution.

Selikof_f6 has pointed out that use of asghestos con-
taining material creates a scvere hcalth hazard to the
insulation worker. This occupational hazard is largely
due to the fact that the material becomes airborne, in an
enclosed area. On the other hand, this very fact works
against asbestos fiber entering the ambient air. then,

when an attempt is made to reduce asbestos health hazards

in the work place, such as air removal from a ship's

compartment or an insulation fabrication shop, the dust

is not collected but relezrse intu thie ambient air. Any
time asbestos containing material is removed from a work
place, extreme care should he taken to prevent its escape
"into ambient air. Bag house collectors are available which
AAéollect A;st from fabrication shop machinery and deposit it
715 a disposable plastic bag. Perhaps one of the greatest
sources of asbestos fiber emissions to ambicnt air from
certain construction applications arises from poor house-
keeping on construction sites. Sawdust and scrap from

the cuti.ing and fitting of calcium silicate biock and pape
covering are scattered about building sites. The material

is then ground underfoot or truck tires and carried away.




A small portion eventually becomes airborne. Control
methods for this type of emission demands care, common

sense and good iiousekeeping practices rather than

sophicticsted dust o 17% Ll L4uipment,




Canstruct ion

Asbestos ecntaining buirlding

matcerials

Calciuvm Silicate Products
Pipe Coveranyg
Block

Asbestos Cement

Asbestos Cement Pre juces
(Tightly bound) . ipe
v oard

Cutting wita hand sawv
Cutting with band saw

table saw

saber saw
Dry mixing ia pail juantities
Dry mixing in tub quantities

Cutting, with bandsaw
Rotary saw

No control device available for the
hand saw.

Bag collectors are availasl2 for
fabrication shop or on 3ite use.

Asbestos cement now marketed in plastic
bags suitable for use a3 a mixing
container.

Bag collectors are available both
types of saw.

The above operations are customarily performed in conined

areas.,

reduce dust in the work place.

The air pollution usually arises from efforts to

solid waste disposal
All asbestos con-
Tainlng waste,

scrap from cutting and fitting
ot pipe covering, and block -

divcarded asbestos cement..
Demolition.

Material encloset in tighuly closed
bags or contaiiers and rioved in
covered trucks to a sanitary land
f£fill.

spray applicatien

§

Enclosure of spray area perimeter, stair wells, elevator shafts and
hopper charging areas with canvas plastic or solid board.

hfter completion of spray operation, the area is shoveled, swept
and vacuumed clean.

g e+ 4 o e e




SPRAY APPLICATINNS

During the 1960°'s the use of asbestos in fireproof-
ing spray application has incieased yreatly. The use
of fircproofing spray has many advantages for the designer,
the builder, and the consumer. The designer is able te
dozign o building move plwasing Ltu tiwe eye, Lie Luildes
saves construction time and the consumer public enjoys
a safe, economic buildinag. Advantages arec accompanied
by disadvantages. The application of sprayed mineral
»Ikber containing asbestos as presently done in the
United States contributes large guantities of asbestos
fiber into the ambient air each year. The spray applica~
tion of insulation is described in detail in a paper by
Reitze, Nicholson, and Seliko£f13 now in press. Br}efly,
ile mernod is as follows: A commercially prepared dry
mix is emutied into a hopper and pneumatically conveyed
to a nozzle. At the nozzle the material is mixed with
water and the resultant material sprayed upon the sur-
face to be fireproofed.

In another application method the material is
mixed with water and the slurrv 1s pumped to the point
of applicaticn, Thes~ materials are applied to
structural steel members of high rise buildings, columns,
spandrcls, bar joists, etc., as well as Lhe sicel dGeching

between floors. 1In most cities throughout the United

States readily visible quantities of asbesto= containing




materiaol are added to the ambient air during this spray
application. Since May of 1970 when New York City
introduced stringent regulations governing the spray

S Li<Le Hab Leen made iy uvvelupany

operaticn, great |

potentially effective control proéédures.
Paéagraph 2 of the orders issued by the New York
City Commission of A.r kesources reac as follcws:
2. The entire floor, or the part of the floor to
be insulated shall be enclosed with. plastic 6r
other approved tarpaulins in a manner which shall
ﬁreclude the escape of asbestos-containing material
from the enclosure., All interior open areas,
such as elevato;'shafts, stairwells, eto., shall
be enclosed in a manner which shall prevent the
escape of asbestos-containinc material from the
working area. “"Stack effect” of the shafts,
stairwells, etc., shall be considered in providing
proper enclosures. An enclosure will be considered
satisfactory only if visible insulating material
cannot escape -from the enclosure.l?
Canvas or plastic is used to enclose building
perimeters, stairwells and elevator shafts. Special
tarps have been made on a customized basis to accommodate
the different column and srandrel placement. V¥Waste

material is promptly shoveled or vacuumed into plastic

bags for disposal.




rr contre.l of emissions fror (pray
Leing werved on. AN method of pre-darping
the tarre o reterial, developed by Turner-llewell Crrpany
AN ERGiarn, 1 currently being studied for pnsiailic
adaptaticn to A& 3+ methods.  Manufacturars  arc
alterin: formulouiwn in order to reduce ashestqns fiber
content.

Nevertheless, decpite these advances, i! must Le
cons:drrald that s s ¢l ventrolling asbestos faler
emissions from construction sites are sc{11 in the
developmental stage.
cosT

Cost of asbestos fiber control varies greatly.

The type of control units needed in millinc and manufactur-
ing, i.e. - bag house, carries a moderate to high cost -
particularly in initial investment. However, one should
not lose siyht of the fact that many collection units
also serve to collect product and material that can be
returned to the manufacturing process. Cost of con-

trol in the construction industry is far more difficult
to determine. Many of the control procedures are very
simple i~ themselves bws ~i-~- ko dinvolve w2rh practice
the supervision must be close and constant. The cost

of control in spray application must be viewed in proper
perspective. The comparison of costs between a spray

job with propar contro! measvres and one without such

measures does not reveal the entire picture. ¥her

evaluating spray control costs, the cost of a stecl and




reinforced concrete building which uses no spray should
properly serve as a base line.

EMISSIONS FROM KATURAL SOURCES

If we whAra ahla +n Ahtain 1008 ~nc oY <o d nea o
asbestos fiber from entering the ambient air from mining,
milling, manufacturing, or construction processes it may
be that we .would g+ill hzave Zllcer from natuially occur-
ring sources entering the atmosphere. When we test for
man~-made sources of fiber pollution, we must consider
the background levels which nature miqht'contribute to
the ambient air.

In the United States asbestos fiber occurs fn al-
most all of the 50 states.When Mr, Henry W. Johns,
founder of the Johns-Manville Corporation, needed materijal
for his roofing business in 1879 - the asbectnc €fiker
he used came from workings in one of New York City's
boroughs. Asbestos fiber outcropping can still be found
in the confines of New York Cit: . ~se areas of the
world where serpentine rock abounds, such as the
Appalachian Ridge, are particularly rich in asbestos.
All serpentine rock contains minute quantities of
asbestos fiber.

Asbestos from these naturally occurring sources
may enter the ambient air in several ways. Exposed
rock surfaces are subject to wind and water erosion.

Rock slides may contribute asbestos fiber to the

ambient air. FPinally, when serpentine rock is crushed

and used for road construction, it may contribute to the

fiber found in ambient air.




SUMMARY

Asbestos is not only extremely useful but in some

. aivas highly essential to our life, But, like rost

other agents used today, asbestos can, if improperly
handled, produce adversc effccts upon our hecalth. With
certain exceptions the technoloay to control asbestos

fiber emissions into amtient air is avalilable; it only

need be applied, The most notable exceptions where

practical solutions still need considerable develop-
ment are - (1) open pit mining, -(2) certain segments

of the construction industry.'




The bhody <! informatin- . in thi
to enginerrs on

™

i1~
industry arc discussed and currently accepted methcods of
control are given. While prasent technology ic adequate -

if properly applied -~ for milling and manufacturi:ng operations,
much mcore wor¥ muat he done to develop adeguate pollution
controls for openAPit mining and certain types of construction
work. One of tne newer sources of ewissivu in Lh; CONSLIUC Lo
industry - spri&y application of asbestos containing material -

in 3ctall. Ine problem ot asbestos released to

ia Aicrvece

ambjent air from paturally occurring sources is mentioned.

The conclusions reached indicate thar with time, effort,

money and a lot of ingenuity, the amount of asbestos fiber

released to ambient air can be substantially reduced.
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v alone therce are over 800,000 tone
.rvoduets, Tho products run the gam-
brake linings to the more exotic
..sbostos, like almost sll products
_-sn tezhnology cza, if inproperly handled, prodice
heslth hazards both for those pcople working with it ss wcll es

the penoral population in areas where asbestos is carelessly

bandled.

Asbestos related disesscs have been known in occupstionsl
zroups for some yesrs. The first case of asbostosis (exten-ive
pulmonary fibrosis) was reported by Nontague Murray 1 in 1906,
Early studios dealt primarily with factory populations. More
recently, investigators have studied workers who handled asbestos
products outside the factory environaent,

Asbestos 1elated disease among the shipyard workers was well

3-6

documented by Harries 2 and others. Solikof? and cowcrkers

have ongaged in some vory comprehengive studios of the couatruc-

His work not only confirmed asbestosis findings but

tion trados,

pointod to sn increcsse in incidonce of bronchogenic cencer and
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(Start nev While rochia
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the lirmited fo=tin) data collrcted leaves us ) Jivines 4yt o

\"E(Tith many unansv.erod qucstiaons. What is the precernt Jevel | vic.isos of
. only Lo 3"

of asbcstos fiber in amb‘xént air? VWhat arec the larjc sources ard rives —e
of fiber cnissions into the air? VYhat are safc limiis of -
ssbestos fibor in ombicnt 2ir? Vhen we spcak of asbestios fiber as
8 causal agzent in ncoplasms of what size fiber are we speakin~?
Arc there any cocarcinogens ir;\rolvcd?
Studics are currently underway secking answers to thesc

questions. Some much nceded information will not be evaeilulic

- \would be aivisable nz a precautior
for scveral years, In the mcantime it 2 VT INARANE Kol

moasure to .
takc stops to roduce the amount of asbestos fiber that is perrmat-’

‘.

tod to cnter the ambient air.
There sre five major sources from «hich asbestos fiber enters .
n cagemariy o 513
‘the air ~ (1) mining (2) milling (3) manufacturing (1)~conslruc-
tion t”daa and (5) naturally occurring souvrcee. Tha firct foon
are created by modern man'se technology and the last by normally
occurring changes in our environment,

First lct us conatdor mining, snd malling. Since nmost of the

ssbestos mined in North Amorica is taken from open pit mines, the




prollon of contralling {iber erissions intn tho erhl-nt a:r is
daffaenlt to anlve, Listod in the charts Lelow are the chied
,

eperatians in bath trhe mincs an? mills and the chie! methods of

€CONtrLl currcektly IR URC §R Keaih America.

MINING

OPEN PIT

I
| >34 pag coliectors

wWater

bBlasting Ne knmern methad for efficiently contiolling
nissions to anbient air

‘aterial Handling § Filtered alr caed (protects worker only)

Shoveling The use of water to soask piles of ore is
sometines used

Material Handling | Faltered air cadb (protects worker only)

Handling Covered load = canvas

Roadways Road stabalization program = oil
chenicul 3
waiur |

Tailings are covered with earth - reforestation

Control methods in certain mining operations leave much to
: ARE

be desired. Methods for controlling emissions from blasting e
virtuslly non-existent. Dust controls in material handling still

need considerable development,




MILLING

Crushing

L
Filter = n cyclonc may be used =n 8 primary
collector

Ore darying

Filtcr - a cyclone mey be used a8 & prirary
¢ollector

Killing
isling

Classification
Asr Scpurntion

Bag

Lo - .

Packoging

Brg

Solid waste
diaposal

Tailangs arc covercd with earth - reforcstastion

L]
Filters usually encloscd in o
negative pressure bpg house.

The techiaclopy to offcetively control cchbestos milliny cmic-

sions is on the shelf, BDBag filters with an efficiency in cxccss

of 89% sre ropdily available. Rocent discussions regardinc the

relotionship of bag house 'efnciency and fiber size have pointod

up the need for more dats from the medical community regarding

the biologic activity of the submicron ssbestos fibers.

Much of the eaissions of asbestos fiber from manufacturing

opsrations result from efforts to improve working conditions

within the plant. The material collected from the work place

. must be disposed of in such s way as to prevent its escape to

the ambient air.
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The chari bclow lists some major operations which are tommon

to production lincs using asbestos,

Atbestlos cwwent producl.

MANUFACTURING

savos t1lu - friction matersnl = piaslice, cre,

Pry and/or
Wet mix

Bag opcning
Bag dumping
Bag diapossl

Enclosuro or hood to bag house
Wet scrubbers aro also uscd for dry mix

Pressanz -
Noulding -
Forming -

et atock
Yet furnish
Wet furnieh

No dust
Slurry - no dust
Slurry - no dust

Drying
&

curring

Little or no
dust geonerated
during operation

Finishing

cutting
grinding
sawing, planning
routing

Enclosure or hood - to bag housc
Primary cyclone may be used

Packaging
&
Shipping

Bagzing

Boxing

Pickup point to bag house

r;;;Lvuagug

Haw materisl
Finish product

Yacuum sweeper to disposable bag

With few exceptions the negstive pressure bag house is perhaps

the unit of choice for asbestos fiber control in s msnufacturing

process. A high efficiency (89%+) is necessary for sdegquate con-

. trol.




BALUTASTULNI NG

Lovestoes Textile

et beolres ) hoodn or prch=ups vented 1o b
l [ IVRNEN

I Certain operations nav be porformed whale *he
}Xxbor 18 moa1st thcereby reducing dust.

Mty Toa. Dur. . Loclosure or honid to bag house
Lo, uvpat - )
Ba;: euptyin;
bus daspusal
Bins
bBoLuing
Spunls

Irn textile monufacturing cemission control is sliﬁh(ly dif{-
rcrcn‘ in that mueh of the dust s bn gupresecd. by urs ©f .otus
in the weaving, twistiag, end spinning, phases. Asbestos textilce
processing is still the most troublesome of tke zinilallusing Oper=

ations involving asbestos.

CONSTRUCTION USES

The bulk of the ssbestos uled‘tn the world is consumcd by tho
construction industry. Steam pipes and boilers arc insulatced with
e calcium silicate material containing $-15% asbestos fiber. An
ashestos fiber conileining ccment $a used to plmstan hnilerf,
breechings and resctor vessels in chemical plants and oil refin-
eries. Asbestos containing bosrd is used sboard ship for fire-
proof bulWhesdg, Ia gpite of ihe iact that the construction
trades use many ;o:.nn of asbestos contsining products, the usc of

most of these products &hose with asbestos "locked-ir"” by plastic

" oF coment) contributos very 1ittle to ambient air pollution.




8olikoff ¢ has poxniod out that use of ssbestos containing
moterial crontc; s scvero hoslth hazard to the insulation worker,
This occupational hazard is loargely duc to the fact that the
material becomes nrborncA. in an oncloscd arca, On the othcr band,
this vory‘ faci WOrkia 4Resr - a-bLuassuw 12DCr ontering ihe ampicnt
sir., Often, vh_cn ah attempt ia madc to roduce asbestos hcalth
hazards in the work placeo, such s air removol from & ship's com-
partmont ar an insulation fabrication shop, the results are
disadvantagcous to the ambient air. Any time asbestos contain-
ing material 1s removcd from a work place, extreme carce should
be taken to prevont its escapc into smbient air, Bag housc
collectors nlr.e available which collect dust {rom fabrication s!.wp

machinery and deposit it in a disposable plastic bsg. Perhaps

onu of tho greatut sources o3 asbestos fiber omissions to ambient

sir lro-kconstr:ction nppucnuor;uruen froa poor housekeeping
on construction sites. Saw dAnst ard siiap I{sum the cutting and
fitting of calcium silicate block and pipe covering sre scattered
about lbunding sites. The msterisl is then ground underfoot or

truck tires and carried away., A small portion eventually becomewn

.~ airborne, Control methods for this type of emission demands care,

common scnse and good housckeeping practices rather than sophis-

ticated dust collecting equipment,




Asbostos coantalning -.E:.:un materials

Calciun Silicate frodu.ts
Pipe covering
Block

Aasbostos Cement

Asbestos Cement Products
(Tightly bound.,) P:pe
D¢ axd

Cutting with hand siw

Cuttling with band suw
table uaw
sabor saw
Dry mixing in pail quantities

Dry mixtng in tub quantities

Cutting, with bandsuw
: rotary saw,

No control device avsilable for the

hand saw,
Bag coll:ctors are svailadle for

fabrizatioa shop or oa site use.

Asbestos coment mow marketsd is plostic
bags suitable for wee as » siximg
coatatner.

Bag collsctors ars svailable both
types of saw,

The nbove opuerations are cystomarily perfuorsed in confinod
The air pollution usually arises from efforts to

rejuce dust ia the work placa,

.~

... Soltid waste dispusal
All isbestos containing,
wasta,

Scrap from cutting and fitting of
pipe covering, and block -~
discarded asbesros Cement.

Demolitios,

Material enclased ia tightly clessd
bags or cestaisers and moved ia
covered trucks to & sanitary lead
711},

Spray applicacion

and vacuumed clean,

_Enclosure of spray urca porimctor, stair wells,
hopper charging urcas with canvas plastic or soltd board,

Aftor camplction of spray opuistion, the ares 18 .‘o—eh. swept

elevator shafts and




SPILY APPLCOT Z(._'.
Durang the 14060's the usce of ssbestos in fireproolirn; spray
spplacation Las incrcased greatly. The use of fireproofing spray
has many advontages for the designer, the builder, and the
consuncr.,  The designer 4s ablc to design a bullding: morce jicad-
) .1n|: 1y lin- eve, the bujlder saves construction o -
consumer pubiic enjoys a sa3fc, cconomic huilding. Adviuntar e~ are
accomponaed ly disadvantajzes.  The sprlication of spraycd :ancral
faber containing asbestos as proser‘*- done in the United States

contributes large quantiticc ol asbestos fiber into the ambicnt

air cach ycar. The spray appiication of insulation is deszribed

in detail in 3 paper by Reitze, Nicholron, and Sclikoff 1z now

in press. Briefly, the method is ss-follows: A commerc:ially
prepared dry mix is emptied into a hopper end pneumatically ’
conveyed to a mozzie. At the nozzle the materioi 1s mixeq witn
water and the resultant material sprayed upon the surfrce to be
fireproofed.

In snother spplicstion method the material is mixed with
water and tho slurry is pumped to the point of spplicstion.
Those materisls sre spplied to structural steol members of high
rise buildings, columns, spsndrels, bar joists, etc. as well as
the ateel docking between floors. In most cities throughout the
United Btstes resdily visible guantities of asbestos containing

materisl are added to the smbient air during this sprsy applice-

tioa, Bince May of 1970 when New York City introduced stringen.

regulations governing the spray operation, grest procress han

been mado in developing pétentxully effective control procedures. .

Paragrepn & of the orders issued by the New York City

Comminsion of Alr Resources reads ss follows:




2. The untare floor, or tho part of the floor to be
insulated ahull be enclosed with plastic or other approved
tarpaulins in s manncr which shall preclude the cacspo
©f asboston-containing lnlar‘.l from the enclosurv. Al.
interior open arcas, such a8 clevator shaftr. stsarwelils,
etc., shall bo cnclescd in e mannor which shull provent
the escapc of asbusto=-containing material from the work-
ing srca. 'Stack effect” of th~ mhafis, stairwo)ls, etc,,
shall be considerod in providing proper enclosurcs. An
enciosurc will be considcrod satisfactory only if viajble
tnsulating material cannot escape from the encloluru.xﬁ
Canves or plastic is used to oncloyo building perimeters, stair-
wolls, snd elevstor shafts. Spcclni élrpl have been --do'on a

bacis to cecomadste the different column and spes!irs,

placement, Waste material is promptly shovelod or vacuumed into

plastic bags for safe disposal,

Other methods for control of emissions from Spray sre current-
1y being worked on. A method of pre-damping the fibrous msterial,
developed by Turner-Nowell QOmpnny in England, 1s currently bcing.
studied for possible adsptation to Amorican -otl.:odl. - Manufacturers
are sltering formulstions in order to reduce l"lbollol fiber content,

Nevertheless, despite thess sdvsnces, lt‘-ult be considered

. that methods of controlling ssbestos Iiper emissions from con-
.lttHCQSOH sites are still in the dcvolop-ontaliltl:o.
oSt

Cost of ssbestos fibor control veries greatly, The type of

control units neeced in milling and menufecturing, i.e. = bag

houae, carries s moderate to high cost - particularly in initial

investment. However, one should not lose sight of the fact that




many collection units also scrve to collect product and materisl
that can be roturrcd to the manufscturing process, Cost of con-
trol 4in the construction industry is far wore difficult to
doeternaine, Many of tho control procodurcs sre very simple in
tht;--rlvcs St wipee they 4nvOlve wOTK DaiTt. ., (VO Supes
vision must bo closc and constant., The cost of control im spray
application must be viewed in propor perspectisc. The compar-
1son of costs bLitwuen a spray joo with proper ccntrol messurcs
and ong without such messures does not revealr the entire picture,

whon evaluating spray control costs, the cost of a roinforced

L1000,
concrote building which meedé no sproy should properly surve ss

a base line.

EMISSIONS FPOM NATURAL SQURCES

11 we wero ‘.hlc to obtain 1UU% control snd preveni sabesios

fiber from entering the ambient sir from mining, milling, msnu-
2.1eturtnz. or construction nrocesses it =2y bc that we wouia
still have fiber from naturally occurripg sources entering the
atmosphere. When we -tut for msn-msde sources of fider pollutionm,
we must eonuder. the background ,lonl.l rhiqh nature might con-
tribute to the smbient air.
In the United States ssbestos fiber occurs in clmost sll
- of the 30 states. When Mr, Henry ¥. Johns founder of the Johna~-
¢« ~ Manville Oorponu.on needed material for his roofing business
. i 1879 ~ the asbestos fibsr hs used came from workings in one
of Xew York City's boroughs. Ashestos filer vuicropping can

still de found in the confines of New York City. Those areas of




&achxnr‘

the world whero serpentine rock shounds, such as the App
A
Rid;;c, arc particularly rich in csbestng,  All scrpentine rock

contuins miputc uantite: of esbestus fiber.

Asbestos frow these haturally orcurring sources may entor

the ambient mir in several weys., Exposed rock surfuces are
subjcct to wind and vater erosion.,  FRoek slides ay contrihute
asbestos fiber to the ambicnt atr,  Frn )y when earnortann
rock 18 Crushceu sand wsod for rosd construction, it may contribute

to the fiber found in smbicnt air.
SUMMARY

Asbestos is noi only extremely uzeful but in some arcas
highly essential to our life. But, like most other agents used
todsy, ssbestos csn, if improperly hsndled, producc adversc
effects upon our heslth. With certain exceptions the technology
<2 cortril ssuusius fi1DEr emissions into ambient sir is avail-
sble; it only need be aprlied, The ){/;6‘ most notable excep-
tions where practical solutions still need c_onsidcrnble devel-

» agrmende o o

opzent are - (1) open pit mining, (2)Aconstrucnon xndustry‘l




ANSTRACT
The body ol in{nrmation presented in this paper an dircecled
10 i aneers ersaict in 1ndusirisl contr~) or governtentul cn=-
furainent wctavities, The chicf sources of fiber cnissions are
" lastuc wnd evuluated.  These sources, 4.6, mining, milling, manu=
A pagmarly & ¢
fartoiang and,constructinn, are d¥scusscd ang currently accepted
A ~
L

b
rethods of contrnl are ziven., While present technology is

sdcguate = 1f properiy epplicd = for milling and wanafacturing

operations, much more work must be done 1o devele,y sdcquate

: ana
pollutaon controls for open pit ntn&ng»nnﬁ\constructxon work,

One of the newer sources of emission in the construclion industry -
sprayv applicetion of asbestos containing mateorial - 1s discussed
16 detail. The problem of asbestos fibers relcased to ambaent
air from naturslly occurring sources is mentioned.
The conclusions rcached andicate that with time, effort,
honéy and a lot 0f ingenuity, the amount of asbestos fiber rolcas-

ed to ambient air can be substantially reduced.
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