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In the past few decales, the rarveleus afvantares of &n in-
fiammable, resistant, fidbrous mineral which inspired the Greexs

to cell it "asbestia™, meaninrg inextinguishable or unguenchable,

have paled in comparison ito the impact it has had £n bo sands

po-)

of workers and their families. The magnltude of the ashestos

.

problem is only ncw being realized.Studies have been compls
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on the wor%ing environments of several occunatlons and also on
the workers families, ﬂn additio?)mcnito ring studies have heen
completed cn the environmenis of buildings within which asbestos
materials nave oeen usea 1in éonstructionl.;nsbc$tos fiber exposures
have teen evaluatea in the =ining and milling of aSbestosz, in-
sulation tradesB, and in trz Irywail consiruction industry” The
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synergistic e”fect when 2 -~ ¥oiette gmov-er is also exposed o

-

asbhestos fibers resulis in an extremely higher probatility of

carcinoma . It has been estimated thai an asbestos worker who
. . _ i

smokes has approximaiely 90 times grezter prcbability ef con-
tracting cancer than the non-smoker.
The occupational ris% duée to a2sbestos exposure 1o roofers has

not been investigated to any great extent to this date. A com-

.f-(v(f

plete survey of the literature discovered only ajcoupler eferences

which demonstrated only a mzl exoosur‘s’ Yowever, most of

tne monitoring performed for thesc studles was aurlug ihe avplicea-
+3on of new rcofing material. 1t is more reaserable

e to assumeuAyM)

_ that fiber release would oceur during tear-ofi operzticns, @spihe
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weathered roofing materials are being removed

5.7 . .
. Over this life

The 1ife of a roof ranges between 10-25 years
time the waterirls are weathercd, thereby becoming brittle and
worn. As the weaihering process continues the asbestos fibers
which originally had been fixed intc &n asphalt mairix may be-
come locsened. 'Then the shinglés and reofing felts are removed
+hese fugitive fibers will become airborne, resulting ir a health
hazard-to the worker and to the populacé in ‘the neighdboring

community.

The “Téar—Off" Process

'When a roof is replaced the shingles and fel or the built up

roo‘lnp materials are pulled oiff the roof and discarded to a
trash bin on the ground This orocedure causes ‘the dettruculon
of the shingles, rocfing felts and other mazerials. During 1ine€
process 2@ 51gn1f1cant amouni cf 2ust is preduced in which the
asbestcs contenz;is directly dependent on the amount in the
roofing materials. |

Shingle roofs are, for the mocst part, installed on re”ﬂdential
structures;therefgreythe‘asbestos fibers released during removal

-

create a greater potential for exposure to the general public

dhs,r»J ey s
than do those released fron commerc1a1 or F&erw@nfrﬁi buildings.
Shingleg are removed completely by hand, tearing the shingles
off with the hands or with the aid of small hand tools, claw
hammer and crowbdar.

Built up roofing is generally jnstalled on commercial or jndustrial

stfuctures. These are composed of a layer of jnsulaticn, covered
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by a counle’ iayvers of roofirg felt with het asphalt spread on

top and siag stones placed in the molten tzr. The removal of thees
is acceomplicshed by & cowmbinaticn of mechanical and mznual tas“s,
The slag stonezs are remeved with an industrial vacuum or swept
up witn orccus. vasollng puwered rovf cutters zre emvioyed to

ection the rocf in small rieces{ 2'x3' ). These seciions are

[

tnen stacked on wheelvarrows and iransperted to the edze of the

.......

roof where they are &iscarde? to thcb~rcu nd, The sectienirg wvro-
cess creates a great amcunt of dust and since it usually con-
tinués sim$1tPneou51v w;th the rem ova1)the petential for asbestos
fiber exposure 1s great when the roofing Telts or insulation |
cbntain asbestos. 3

The work%ers w not suvnlled with any tyne of respirators

-
cr mas¥s for~protect10n. However csome d*d wear %erchiefs for
_ v »e
their own protection,

s, 8

COHDOthlon of Roofing llaterials

The asbestos content of roofing materials Varies witi the
manufacturer and also with the type of product, i.e. felt,

shingle, insulaticn. The basic material used to manuflacture

-,
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aper, The ashealos cortert
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most roo Ting nro%uc

(%)

2. The type of asbestos is chrysotile in all

o

varies from 5- luO
instances. This results from the fact that this type is mined Y
Canada and ;herefore;is inexpensive compared to the other {ypes.
This paper is then impregnated with asphalt to prepare it suit-
"ably fer roofing felts and shingles. Asbestos content in the final

- g
sroduct is 15-25% for shingles and L3-65% for the felts.”
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Flashing cement and roof éoating 21so contain asbestos {ibers,
15-45% and 3-25% respectivelﬁ§ However, these products remain
semi-viscous throughout their 1ife and therefore fiber release
js unliely.

Asbestos fibers are used~in roofing materials te improve their
longevity and the durability of the productis. It increases the
tensile strength, heightens resistgnce to.corrosion and rot, and
it greatly improves the jnsulation value ané fire resistance

potential.

vaterials and hethods

‘Site Description
rost rocfing coniractors are srna)l Susinesses with enly o Few
employees. In ithese cases)the roofers usually work out of their

arti-

o]

Rashald <3

homes with one or two trucks depend*w; on the size o the
cular job. Cémpaﬁies‘with larger work forces also exist but
'these companles generéliy do larger commercizl and jndustrial
roéfing. Nevértheless. whether tﬁe company is large or small
most employeés arrive at the site ready for work and rgturn acme
girectly. These work praptices create the potential for asbestics
exposure to the workers family. g

This Yeport contains an evaluation of tne latter type of ooveraticn
en industrial si{es. The number of men needed for ezch job de-
pends directly on ité size and the estimated time for completion.

~wp sites were celecteld a2lter & censiderzhle ampunt o AiFTicu’ Y

due to the lack of activity in the roofing industry during the

-
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period of the rescarch project.

The sites were of the commercial type, each with a builtup roefl
covered with slag siones. The roof in egch case was removed as
descrihe avbove.

Sampling

Airberne ashesios dust samnles were collected in accordance with
the NICSH/CSHA recowmend mctn0u9 10.'bam01°5 are ccliected using
a portable szrmling pump to draw air through a 37 mm 0.8 micren
pore size Fiilinore. Type AA membrane filter. Air is pumped
through the filters at » rate of 2 liters/min. Personal samples
were cbllec»ed by attachlnty the filter to wor-ers collar by Heanf
of a clothing ciip. Area samples were collected k-6 feet off the
ground to determine generzl environnenial €XpPOSUIES. The flow
rate was checed frequently during sarpling. The pumps Were
calibrated befere each use with the Xurz Fiow Calibrator.

Fiber Deterw1nat10n

The filters were anazlyzed us;ng the NICSH approved membrané"
filter method? The opague filters are cnem1»a1ly treated to
render them tranparent. The asbestos Tibers are then sized and

. -

counted. Flbers »5 microns are counted and fibers/cc are calcu-
1ated“from the sampling time and flow rate. The asbestos fiber

count was perforwmed bv an ACMIY accredited laboratory and the

fiber/cc calculations were completed by the researcher.

Peepltes and Discuss

e

cn

The fiber exposures are tabulated in Table I and sumnarized in

manle TT, The vesulte chrw a trend in exnmosure fram verv 1ittie
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ASLE 1

t

Airborne Astectcs Exnnsure To Poofersy

7
Position  Szanple Sampling Samnle Concentration
of i.b. “Time Volune fibers 3»5 microns
Samole Number {iin) (Yiters) oeT Ce.
Site= -
Fersonal-loader T#R-0-1 55 110 0.1%
" . -2 bo o0 -0 -
" -3 5% 110 . 0.08
-barrew -4 Ls oTa . 0.13
" -5 - 50 100 - 0.23
-operator -6 35 70 _ 0.29
Area-down winc’ -7 37 74 0.08
oo -8 53 1056 0.03
-up wing . -9 95 190 . 0.05
5“‘?érsoné]—load€r 1-0V-5-1 50 100 too heavy to count
-barrow -2 50 100 ‘ 0.06
" -3 50 , 100 0.09
Area-up wind -4 60 T 126 . -0 -
- ~down wint -5 55 110 ' 0.05
s+ %personal-barrcw  2-BV-12-1 22 Ly 0.13
. -2 24 45 o 0.13
" : -3 13 . 26 C.11
- ' -4 2c . 40 0.21
" -5 rAS Le 0.06
" -5 R 26 . N o P
-loader . -7 . 2 77 48 0.12
“ -8 12 36 0.16
: " ~9 13 26 - 0.11
prea-Agem wind -10 AD ) 150 . -0 -
-up wind -11 41 . - 82 -0 ~-.
. -down wind -12 . 23 T 42 0.07
BLANK s 3 & 3t rasn . -0 -

Loader- these workers stacked the sections onto the wheelcarrow
- Barrow man- vushed the wheelbarrew and discarded tne sections *to
the dumpster on the grourd
Operator- manned the roof cutter which secticned the roof

for the backgrcund readings to a sipgnificant exposure for some
of the worxers. The up-wind area samples which determined the
background levels ranged from 0-0.C5 fibers/cc with an average
of less than 0.62 fibers/cc. The dowrn-wind samples were also

- quite low ranging from 0-0.08 fibers wi%h.an averagze C.05 fivers/cc.



- -
e amteais S e e L

TABLE Il

Surmary of Airborne Ashesics Zxnhosure

Precitinn Numher Samnle Time - Concentratinn
of of (Min) (fibers/cc)
Sample Samnles_ -Ranee : Ranoe Mean
Arez-up wind 3 L1-05 0;0-05 4C.02
-down wind 4 21-55 0-0.08 0.05 -

Personal-loader -7 13-55 0-0,18 0.10
-harrow 9 < 13-50 - 90.06-0.23 - 0.15
-operator 1 35 - 0.29 0.29

The areé sambles'were ccllected approximately 50 yards from

the Qork site at levels(b-ﬁ.fget above grcund) to determine the
exposure to the general populace in'the vicinity. The differencé
betweeﬁ the up-wind anc down-wind sarnles is net large enough to
conclude definitely that the tear-off procedures create a hazard
+o the public. quever._the pérticular situztion must be con-
sidered in o;der to éxplain these results. In both cases the
buildings being worked were 50—§O feet high, so tﬁe Tibers

released in the process could‘easily have been distributed Bver
a sufficiently large area to appear insignificant.

- The personal samples show somewhat higher exposures. Three
: o
different tasks were monitoged. The loader removed thz cut sectioms
fromuzhe ronf and stacked them into the wneelbarrow. These
exnosures ranged from 0-0.18 fibers/cc with a mean 0.10 fivers/cc.
The wheelbarrow mzn pushed the stacked sections to the edge ot

the roof and dumped them to the ercurnd. The asbestos expcsures

in this case ranged from 0.06-0.23 fivers/cc with a mean 0.15
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fibvers/ee. The reascn the difference in these exposures is
mogt probably cue to the work vractice of throwing the cut
sections onto the wheelbarrow so that clouas ol dust were createz.
The werker who pushed the barrow receivéd the full brunt of this
dust clecud, The man who operated the recof cutter was exposed to

tn

ix}

greatest amount of asbestos, 7,20 “ivers/cc., This tas:

ﬁas visibly'the'most dusiy because zs thg cutter sectioned the

roof it pulverized the roofing felté.and insulation in the pro-
cess, However, only one sample could be collected , therefore,

the results carnot be assumed for every case.

Relationshiv tc Recommended Exposure Limits

In light of the carcinogenic nature of asbestos, the recommend-
ed standards and legal limits are constantly being reevaluated
and revised downward. Presently, the OSHA standard for an P

hour time weizhted averaze(T#i) is 2 fiversscc wnich zre

rezter

-y

than 5 microns in length, with a ceiling of 10 i‘ibers/’cc1
NICSH ﬁ?% recommended a TWA of 0.1 fiber/Ec with a ceiling of
o{ééigipggglbc\becauge of the c2rcinczenic nature of asbestos.
ACGIH hes revised its'limits.in the intended changes gﬁr 1078

to 2 fibers/cc‘for chrysotile asbesios. Since chrysotile is the
asbestos form used in the roofing indué%ry this limit is iqﬁgree~
ment.with the OSHA standard. . |
Therefore, the asbestos expesures evaluzted herein are signif-
icantly below the légal limit set by 0SHA and also below the

recormended ACGIH limit,*however, the NICSH recomrended standard

of 0.10 fibers/cc is exceeded for each of the tac's monitered.



Conclusions and ecomrneniations

It is imopossitle to extend the conclusions of this report to
+the entire roofing industry. Because rocofs arc instalied cnly
every 15-25 years the records roncrrmins the old roof are im-

possible tc cbizin, therefere itne exect corpesition ol the

L4

roofine felts znd insulation are uninovm. The roofingz con-
tractor can identify the materials as asbestos or rag felts

or the insulation as fiberglass or asbestces but in most cases
the maznufacturer cannot be identified and.therefore_the percent-
ages of various materials is dnasceriainable.

In 1light of this caution a-few comments are in.order. The tear-
off one ations compose cnly a short part of each day, appreoximetely
one ouarter,'therefore. if somé precautlons'are followed during
the rioout the zsghestos flb ﬁxposu*e will be reduced. To
protect the w “kers dispocable respirators shculd be distributed
at the qtart of each tear-off meriod. fnasmud&;s the periods are

normally short)wor cer cooperation is more 1y ely than if the masks

-
-

were necessary for the entire day.
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o Johne-Manviiie
Cales Corporaiion

Ken-Caryl Panch
" Denver, Colerzda 30217

Ednvng M. Fonner

Vice President

Directer, Ennizonments! Services

Health, Ssfety & Environwent Tepariment

January 14, 19890

Mr. Lester Levin

Professor of Industrial Hygiene .
Drexel University :
Environmental Studies Institute
Philadelphia, PA 15104

Dear Mr. Levin:
In reply to your letter of January G, 1980 reiative to

asbestos-containing roofing materials and asbeszos- :
containing compressed ga:=ets, I nave thz foliowing comments

- There are two major tv- & -f asbestos-containine wocfing

-+ materials used in the pz. . and today; asbestes-cenent
roofing and siding shinzics, and asphalt saturated asbesics
roofing felts. The shingles were generally used in
residential applicatiorns and the roofing felts on commercial
ard industrial buildings. The shingles normslly tortained
15-25% asbestos and tho roofing felts 45-65% asheutos;
chrysctile in both ‘cascs. -

The length of roof service prior to replacement is hichly
dependent on the type of exposure. Built-up roofs generally
hzve = life of 10 to 20 years. Domestic roofs frequently
last longer than 20 years.

Ve have considerable fiber release data relative to the
application and removal of asbestos felt built-up roofs and

a limited amount of data collected during the razpid demoliticn
of a house built with asbestos-cement voofing and siding
shingles. These data, which are enclesed, werve ail collected
and analyzcd by the NIOSH/OSHA occupational monitoriny procecure.

For your information the Navy Regional Msdical Center at
Eremerton, Waeshington (Puget Sound Navy Yard) did extensive
testing to deterrminc the airborne fiber levels cenerated
during varicus operations involving asbestos-containing
compressed paskets, including during gasket removal and
removal of residual matervial. The study is entitled,



@ 0o — . P WSR-S

- - —

—— — R o Y et -

'Pagc 2

“"Asbestos Exposure from Gasket Operations™ and was
published in May 197S8. The summary from the study
report is encloscd.

Please contact me if these comments are insufficient

for your purposes.

Very truly yours,
- A
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: ATRBORNE FIBER CONCENTRATIONS
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Monitoring Datas

Date Location Job Tyve Plbers/cc
3-14-74 ‘Gilmore Jr. H.S. New . 0.2 to 0.6 ]
Racine, Wisconsin. ) .
4-10-74 Ben Davis H.S. Tear-0ff 0.1 to 0.4
- Indianapolis | : ’
5-21-74 Hess Dept. Store Tear-Off 0.0 to 0.2 |
, Allentown, PA . & New Roof -
. . .
7-25-74 Tolletson Jr. H.S. Tear-0ff 0.1 to 0.3 -
Gary, Indiana $ New Roof
’ . . . 2
11-20-74 Cherry Creek H.S, #2 ~ New’ 0.1 to 0.2
Denver, Colorado
12-16-75 John-Madden Bldg. -Inverness New . Less than 0.1
Denver, Colorado _ ’ E
8-16-75 Anderson H.S. , ... Tear-Off  Less than 0.1
S L .Anderson, Indiana & & New Roof
8-16-75 Chesterfield G.S. . New Less than 0.1

Chesterfield, Indiana

5;9-77 Johns-Manville ﬁ‘-' Tear-0ff Less than
' Waukegan, IL ] N & New Roof 0:1 to 0.3

-



