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Over the past decade, the occupational and environmental health hazards of .

asbestos have received as much if not more attention from the worldwide medical

profession th:n; any qt_her téxic substance known to man, ‘with the possible exception

of automobile emissions and-t.he by-products of cigarette smoking. While the medical
Iitemmfe now cbntains more than 4, 000 articles ‘a“.'nd learned papers on asbestos-related
diséase, only a small percentage of this vast accumulatién can be -considered of
significance in our understanding of thé problem. It is the purpose of £MS revie“} to _

identify those papers that are of special importance, to briefly report on the findings

contained therein, and to provide a cross-reference of the papers with regard to thei

. general areas of the problem with which they deal. No attempt will be mads to comment

critically on the contents of the papers reviewed.

General Reviews : . . .

_ appeared in the popular press (Brodeur, Sherrill, Porter, etc.), these have all been

While numerous comprehensive reviews of the asbestos-health problem have

argumentative in tone and cannot in any way be con;sidered scientific papers. Cauly
three general reviews of the overall issue have beer; published in learned journals

or by scientific or.gani-zations of high repute. These are Dr. George \Wright's
"Asbestos and Health in 19695%') the National Academy of Sciences p:tmphiet "Asbestos:

: 2)
The Need For and TFeasibility of Air Pollution Controls," and the rather abbreviated

- "Report of the Advisory Comimittee on Ashestos Cancers to the Director of the

o

- Py i
Int2rnational Agancy for Rescarchron Cancer.” A fourth general review,

1
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"Preliminary Axr Pollution Survey of Asbestos," was prepared in 1969 by Litton Sysiems

Incorporated for. Ehe old National Air Pollution Control Administration (predecessor to
the EPA), but in is marely a non-critl'cz'.l lireramre review and cannot be placed in the
same cetevory as the labove three papers and documents. ft was, in essence, sﬁpersedad
by the NAS document which was also prepared for the EPA. |

The Wr1°'ht NAS and IARC documents all e:».amme the various aspects of the

problem, and in genera.l agrze that the occupan nal health hazards of asbestos are serious

but controllable, and that the general public is not presently in danger from exposure .

ar

-to asbestos in the environment. _ : e 1
L

- Jee e .;f... - ee e

Early Studies and Asbestosis
As some critics of the industry are fond of pointing out, the first mention of

asbesfos-related disease in the lx*era"ure occurred nearly 70 }ears aﬂg By 19..0

. , 6
asbestosis was a venerally recoanued occupatzonal hazard of asbestos e.\posu- ._(, but it

was not until 1947 that the first major link between asbes..os and lung cancer ms . ot

. -

estabhshed Mesothelioma, on the other hand, was identified as an asbestos induced

occupational disease even later, the first important study on this disease appearirg

1960( 9

Asbestos and Lunz Cancer

In 1947, E.R.A. Merewether, Chief Inspector of Factories in the United Kingdom,
reported 31 lung cancer deaths :imong 235 persons known to have diedﬁ with asbestosis

(7).
between 1924 and 1946. This discovery of a high incidence of lung cancer among



ashestosis sufferers lead to the launching of one of the most important of all asbestos-

-

-

health investigatic;ps. Commonly referred to as the Knox-Doll studies, this research

centered on embloyees at a single asbestos textile factory in Great Britain. The first
. ~(8) - ' -

results were published by Doll in 1955(, with subsequent updates being issued in 19635,

1966 and 1968, the last being entitled ""Mortality from Lung Cancer and Other Causes

: (9) \
among Workers in an Asbestos Textile Factory." s

Since Knox-Doll, numerous other investigators have reported a lung cancer link
with asbestos, the work of Dr. Irving J. Selikoff being the most widely quoted.

Mesothelioma : o ? ‘

- In 1960, Dr. J. C. Wagner et 2l published "Diffuse Pleural Mesothelioma and
Asbestos Exposure in the North Western Cape Province, ' in which they reported finding

a0y
33 cases of this rare tumor in 2 part of South Africa important for crocidolite mining. -)

Of considerable significance was the fact that 16 of the c':ases had ﬁot worked at the mines,. )

but had only lived in the vicinity or had had household exposure. Wagner's paperAis

considered to be the first major evidence linking'mesothelioma with asbestos exposure,

although a number of earlier obscure German papers had also noted the relationship.
Because many of the cases reported by Wagner had not been occupationally exposed,

a number of inw}estigators launched studies to determine if the general public waé at

haz'ard to mesothelioma from asbestos in the general environment. The most important

of these were by Newhouse and "l‘hompsonu(%lze case of the woman who developed |

mesothelioma from washing her husbund's clothes comes from this study), Stumphius

(12) (13). . (1 (15),
and Meyer, Lorow et al, Licben and Pistawka, and M¢Donald et al. Doth Newhousc and
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Lieben found numerous non-occupational mesotheliomas; Stumpnius found a number of

cases among ron~asoestos hardling shipyard employees: Borow found t'vo noa-occupational

cases out of 17 (now increased to two out of more than 50) ir the Manville area; und
dMeDonald, whose study involved the eatire Canadian population, found no cases in the
neighborhood of Canadian chrysotile mines nor in the household of people working iz

those mines, although he did find non-occupational cases assocxated with insulation work.

\

. S
McDorald also reported that only 14-16% of the cases had "'definite" or '"probable"

asbestos exposure.
From the strictly occupational standpoint, the most important studies have been

those of Newhouse on a British asbestos textile factory; @ehkoff on the insiulation wo'rker

F

on an amosite msulauon pla.nta g.hd on the J-M Manville plant (unpublished); \Iancuao on
4 -
American textile workers :aa)and McEswen on shipyard workers in Scotland (it is this stucy

upon which Selikoff has based his predictions of an epidemic of mesotheliomas amoxg

L9)

4 U.S. World War II shipyard workers). ' ' : _ .

GI Cancer
Selikoff was the first to report an increased rate of GI cancer among occupationzlly

[a]

(17 ' {2
exposed employees. %ince then a number of other investigators, such as McDonald o=d
. (16) ' (9)
Newhouse, have also reported increased rates, while still others, such as Knox-Doll,
have not. The NAS document considers the evidence inconcluslve, while the IARC report

conszders that a. "small excess risk'" exists from this dxsease.

Ashestos (Fe rn:r_."inous) Bodies

The general public health scare rc asbestos arose out of two events: (1) the finding

of non-oceupationally exposed mosotheliomas in the vicinity of ashostos mines and

- 5}7852
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factories, and (2) the discovery of coated asbestos fibers (asbestos bodies) in the lungs
@y, e idesoroad cont .
of city dwellers. Approximately five years asco, there was widespread con roversy over

"asbestos bodies.!" Some researchers claimed that we were all in peril because of this

r

22 : '
fact( \e'hile other investigatiors sought to place the issue in its proper perspective by

. zn
showing that not all asbestos bodies actually had a core of asbestos(, o:g.nd should therefore

24)

- i . . (~ . N R
more properly be called ferruginous bodies. “The controversy largsly subsided when
oD L | L
Selikoff, Gross and others found uncoated free asbestos fibers in human lungs, yet
could find no link to disease. Selikoff further found no increase in the number of
asbestos bodies in human lungs in New York City between the 1930's and the 1960's,
. e < . (26) L xi
despite the growth in the use of asbestos. ‘In Great Britain, on the other hand, Um
C 2 e . (26a,1, .
did find an increase over the years. oday, the presence of small amounts of asbestos
in the lungs of most members of the genefal public is accepted as fact without attributing

2
to it any particular importa.nce.( )

Asbestos Mining and Milling

While no epidemiological studies have been conducted of employ‘ees in the United .
States asbestos ;niningland milling industrj, the Ca.nadié.n, South African, Ita.lian a.nd
Finish industries have all been examined, with varying degrées o'f detail. Ce'rtainly the
most comprehepsive mining study'has been that of McDonald et al in the chrysotile

20)

_pro_ducing region of Quebecf Studying more than 10,000 past and present miners,
McDonald established that the overall mortality rate of the cohort was less than that
of the general Canadian populatioh, that mesothelioma was not a significant cause of

death wmonyg the miners, and that 2n excess of lung cancer was limited to those workers

) . . 27) 2
tiwat have the highest cumulative exposure. In South Afriea, ‘.\’ebster(:md Sluis-Cremcr("s)
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looked at both the crocidolite and amosite mining industries, the most striking discovery

. &
being the relativekabsence of mesotheliomas among amosite and crocidolite miners in the

Transvaal district'as compared to the large number found in the creocidolite producing

region of the South West Cape. Vigiliani has studied chrysot11° miners in Italy a.r?d

(39)

Kiviluoto and Meurman ha.ve examined the Funsh anthophyllite minirng industry.

Textile Manufacturing

In the asbestos _mzmufacmring industry, the prc;ducfion of. asbastos textiles has
received more attentiém tcan all other segments of the industry combined. The reason
for this is relatively simple -~ textile production was in the past probably the dustiest
of all as.bestos manufacturing operdtions and heunce the most likely; to result in sub_;s"tantial
cases of disease amonv;- the émployees exposed. The most important studies have';een

(9) (18) (1),

\Tewhouse, 6’l!a.ncuso and Enterline. 11 reported greatly. mcre:xsed

those of Knox-Doll,

rates of asbestos-related disease amorg the cohorts studied. Selikoff's unpublishad
study of Manville workers and Enterline's study of J-M retired erinoyens( %z)th included
texti_le workers in the cohorts, but no attempt has been made to separate their mortality
rates from tke rest of the employees studied. Of spscial interest in Enterline's study
was ths fact that ma.inténa.nce workers showed a greater excess mortality from asbestos~

related disease than did production line embployees.

Asbestos-Cement Manufacturing

Dr. Hans Weill's ongoing study of asbestos-cement workers in two plants in
New Orleans is the first large scale investigation of this most important segment of the
(33) ‘ N
industry. The results of this research are as yet preliminary but scem to indicate a

risk considerat )l_y less than hus been demonstrated in the textile manuiacturing and

insulation application and removal industrics.

kﬁ7864



£ .
a breakout of data Irom his retired employee study on workers in rigid shincles and sheet

-

and asbestos-cement pipe operations.. Both subgroups from the larger study showed

: (34)
excess mortality from asbestos-related disease.

In an earlier paper, Enterline reported on his study of more thaa 12,000

)

United States asbestos ""Building Products' workers, in which he found an excess of

' (31)
lung cancer and respiratory disease (asbestosis) but no overall mortality excess.

Asbestos Friction Matarials

Enterline studied 7,500 asbestos friction materials workers from 11 U.S.

!

plants and found an excess of lung cancer, GI cancer; and respiratory disease, but;

. (31 ' e .
no overall mortality increase. &'o other papers have been produced in this area. -

Insulation Manufacturing

(17)

Selikoff's study of amosite insulation workers (the famous Patterson study),
in which he demonstrated high rates of all asbestos-related diseases, is the only research’

conducted in this segment of the industry thus far.

Other Manufacturing

The vinyl-asbestos floor tile, packings and gaskets, asbestos felts, asbestos
paper, and asbestos reinforced plastics segments of the industry have not been examined
thus far.

Insulation Application Trades

The asbestos insulation workers are the only mzajor group of end product users

that have been examined extensively, Selikofl's two ongoing studies being the prime

T )
exImnles.

A%786b . -
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As a subgzroup of the overzll insulation application and removal trades, shipyard
4 Py

& .
worxkers have received spacial attention. The most important research conducted in
. . - : 17) (19) (33) (36)
this area has been that of Selikoff, McEwen, Harries and Murphy. The spacial attention

paid to this group has stemmed from tne supposition that the uncontrolled use of asbestos

insulations during the Second World War contaminated entire shipyard areas, thus
extending the hazard of asbestos inhala.'tior; to many more individuals than me rely
tcose handlizg the material. The McEwen and Harries studies have been imnortan

in this regard.

C e e o —— - - ————— s - -

Dust Levels and Disease _ ) .

Because asbestos-related disease is both dose and time related, the diseaséibeing

found today is a result of conditiors existing 20-30 years ago and longer. Efforts t&
determine the highest level of exposure that will result in no disease, i.e. to fmd a "'safe"
exposure level, are hampered by two facters:

1. Very few dust counts were taken before the mid-50's. Thus, most .studies
have estimated past exposure levels in relative termé, i.e. "low,' medium
or high.'

2. Within the past 10 years, the'accepted method for determinAi.ng exposure has
changed from particle to fiber cqunting. Efforts at determining a conversion
factor for converting past particle ;:ounts to tﬁeir equivalent in fibers per cc

(362, 36b) '
have been gererally unsuccessful. Thus, it has not becn possible to accurately
translate past dust data into modern terms for the purpose of setting sta.ﬁdurds.
Gibbs, using data [rom the McDonald studies, has suzgested that standalrds |
N 7 860 based on particic counts should be established in those indusiries where

. e 3 ‘ . . . . . . (30b)
sufficicnt past dust data of this typa is available.



' Atten;pts at determi.ﬁing safe expdsure levels have, thus, been relatively few.
Selikoff et B1 have m;:oncludad that the time weighted average exposure of insulation
workefs is less th:m 5 fibefs of asbgitos per cubic centimeter of air. However, ro
dust counts were taken by tﬁe Mount Sinai groﬁp earlier than 1969 nor has the data
leading to this conclusion l';een published in a scientific journal for proiessional scrutiny.
The most important study yet publishad in this area has beea the 1968 report of
the Sub-Committee on Asbestos of the Committee on Hygiene Standards of the British
Occupational Hygiene é;)ciety. Entitled "Hygiene Standards for Chrysotile Asbestos Dust,"
(36¢)

the paper recommended the establishment of thes now faumous "two fiber standard." -

The United States two fiber standard, scheduled to go into effect in 1976, is based l_qh'galy

on this report.

Among those studies that have sought to establish a relationship between past
) - 32 190

(520)_ (36}: L. (8, (32
particle counts and disease are those by McDonald, Jurphy, Eoterline and Weill.

- Asbestos in the Environmeant

Various investigators have demonstrated the existence of asbestos in ambient
. (37,39) ) ... . R
air and water. None of this research has established a link between the quantity of
asbestos discovered and any increase of disease amongz th2 general public. Speculation
on this point, however, has run rampant. The concensus of both the NAS and IARC
_reports is that current levels of ashestos in the.environment prasent no hazard to health.
One possible source of asbestos in the environment that has been thoroughly
. . S . : (39) :
investigated is emissions from brake lining wear. Lynch in 1963 and Jacko et al in
(10) - . : .
1973 reported that brake lining wear was an inconsequential factor in ambient ashestos

R T
Qir poiiutioil.
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The use of asbestos-containing spray insulations has 2lso been invesiigated by
the Mount Sinai Efvironmental Sciences Laboratory, However since this practice has
T : a7
been banped by the-EPA, the study is now of only academic importance.
The natural cctioa of wind and water on serpertine rock formations release small
thouzh detectable amounts of asbestos into ambient air and watar, but precise data as
to the contribution of these '"natural sources" to ambient concentrations is unavailable.
- . . . ' (41) . .
Selikoff has investigated the asbestos contant of parenteral drugs. Ciher studiss

on asbestos ingestion and iriection are due for nublication shortly.
=] "

Variables on Pathozenicity _ : .

One dificulty in finding a solution to the asbestos-health probelm has been t}e

- e . S
t

scarcity of data relating to the manner in which asbestos causes disease, especiall¥
the various types of cancer associated with asbestos exposure. Selikoff has established
a synergistic relationship beiween cigarette smoking, asbestos inhalation and lung cancer,

42)
but has not discovered the mechanism whereby the relationship operates(. Cralley et al have
, | : : (a8
suggested that trace metals attached to the {iber are the prime cause of carcinogenisis. '
Many researchars have concluded that crocidolite is more hazardous than either
| ~ ' (3)
chrysotile or amosite, and that amosite is perhaps more hazardous than chrysotile.

Timbrell suggested that the varying aerody:namic properties of the different types of

- : 44
asbestos fiber in the human lung may account for their differing biological potency.( )

(45,452)  (45) : L .
Stanton and Gross, on the other hand, believe that fiber size is of primary

importance in the carcinogenicity of asbestos and other fibrous materials, the smaller

EM sized fibers heing less, if at ‘:111, hazardous.

R . - -
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Research MNeeds

23

Despite the tremendous amount of data that has been published on the healin
. »

effects of asbestos; most studies do little more than confirm observations alresady

reported ugon by previous investigators. A number of vital questions still remai

unanswered. Among these are:

1. Is there a safe exposure level for protection against the various asbestos~
4 N
related diseases? If so, what is it? Does it vary from disease to disesase
or from type of asbestos to type of asbestos ?

2. What is the true relationship between asbestosis and lung cancer .

(some researchers believe asbestos-related lung cancer will occur ?

W e
A

“only in individuals who already have asbestosis, while others maintain
that it doesn't matter) ?
3. What are the relative cancer risks following exposure to only one variety

of asbastos ?

4. How dpes asbestos cause or contribute to the causation of diséase, especially
cancer? |

5. hat other causes of mesothelioma are there, in addition to ashasios 'e.xposure

6. Can asbestos cause other diséases in addiﬁon to asbt_estosis, hing can;::er,
mesotﬁelioma and GI cancer (it h;J.s been suggested that asbesios ca;x
cau:se ovarian canécr in women and also cn.ncer‘of 'the larynx and esophagus) ?

7. Is it possible to detect asbestosis early enough so that it is reversible ?

Ai7863 o |



Conclusion

According to Dr. Premysl Pelnar of the Institute of Occupational and Euvironmental

Health in Montreak, zpproximately 90 percent of all information and data row availzble

on asbestos-health’is the result of medical studies undertaken within the past en years.
Nonetheless, major sec;ions of tl;e asbastos manufacturing incdustry nave not been-
investigated at 211, or have been investigzted by only one researcher, whose resulﬁs
are therefore not comparable with other studies nor, consequg_n:ly, are they refutable.
Until we have answers to all the unanswered qgestions, and until we know througn
scientific investigation that this or that use of asbestés is safe or unsafe, the asbestos

industry will continue to be plagued by its own uncertzinty and the unfounded speculation

of those who would question the unknowns rather than examine them. '
. e i
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Generated During Vehicle Operation," presented at Automobile Engineering Meeting of
Society of Automotive Engineers, Detroit, 1873.

41. Nicholson, W.J., C.J. Maggiore and I.J. Selikoff. "Asbestos Contamination of
Parenteral Drugs,' Science 177:171-173, 1972. ‘

’ o - \_\._' . .

42, Selikoff, I.J., E.C. Hammond and J. Churg. "Asbestos Exposure, Smoking, axd
Neoplasia,™" J.A.M.A. 204:106-112, 1968.

43. Crailey, L.J., R.G. Keenan and J.R. Lynch. "Exposure to Metals in the Manufacture
of Asbestos Textile Products, ' Amer. Ind. Hyg. Assoc. J. 28:452-461, 1967.

44. Timbrell, V. "Physical Factors as Aetiological Mech:-uiisms," presented at IARC
Conference on the Biological Effects of Asbestos, Lyon, France, 1972, 4

45. Stanton, M. F. "Some Aetiologic Considerations of Fiber Carcinogenesis,' presented
at IARC Conference on the Biological Effects of Asbestos, Lyon, Fr:mce, 1972.

43a. . Stanton, M. F. "Flber Carcinogenesis: Is Asbestos the Only Hazard?" J. Nat. Cancer
Inst. 52:633-634, 1974.

46. GCross, P. » and R A. Harley. "The Locus of Pathovemclty of Asbes tos Dust,'" Arch.

Envu'on. Health 27:240-242, 1973.

NOTE ON REFERENCES: (1) In some cases, Dr. Selikoff's study of the msulatxon workers

being a prime example, numerous papers have appeared over the years dealing with the
same study. The paper or presentation referenced above is not necessarily the first to
appear on the study, but will more often be the most recent or the most comprehensive
oi those that have been published. (2) Even in a short review of this nature, the number
of references Is extensive. For this reason, papers and presentations of pnmary
importance are marked with an asterick.
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“PLAINTIFE'S
EXHIBIT

Date 29 liovember 1963

Originsting Dot Invlustrial Hygicene - Plant 5)2

Answoring feHer dais

Perry  $sbhet - Construction Insulation Slop
lHenry @ ___ Building 511-2014
leal
ththcny“f
Fetcham
Vleddell -~ Safety Drpt.
Comerford

In accordance with Mr, P, E. Henry's request of Thivuiday,
7 Hov 63, J have investigpated the fabrication of "Carey-Temp" pipe covering.
This operation is carried cut with band saws ard, on the hasis of visual
ohgravation alone, it has been decided that there should Le no health hatand
anseiated with this particulac type of operation.

, This iwvestipation took place during the morning of Thwiyy)
Mo 63, in the company of v, K. B. Lanham, Forwman of the Falrication
T 'xlr\tlon thop, ainl consisted merely of observing the precess of the cutting
of il soetions of oizht inch diameter "Carey-Torp" pipe covering with o

Puart s, P elfort was made, at that time, to <ctormine the actual canacntration

af ctwosphe vic dust baeing produced during this operation. It should il 1o
e cnsary to periorm this specific test so long as working conditions are nat
a1t appreciably {rom these observed on this date.  However, a moae thowsyich

roabaaation of thene

condition:

will be performed if (1) it 3n gpo:iially

presteds (2) ewplovees Legin complaining abont reactions such i ne 1oy

h., (3) 1 thickr

miterial,

i.e.,more than tes inches in diam:t.

titute ! for fabrication, or (4) the fabrication shop lopins enttine  och
ol bl f-aeclion fran large

blocks of "Carey-Temp".

“Very truly yoars,
( ):’7 )
\( (. - N4 (.' ’
]':. }:. ,l‘.‘-'('} '
Lirdustrinl Hyplenist

)40

('J

«r

I UC-171
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DY TREAL G T ueviy
Constiuction Inzalation Shop - Mdlding S11-2018

Feport 63-IH-3-G-1

SULEWZC: T The Constructisn Insulation Shop (Building 2016), Plant 512 location, - ntiielw
T falwicates larpge qoantities of insulation block with wventilated tan! svi. Thuas
mare ef ficient procedure of falbrication has replaced en. older, tive horeved,
prastice of using simple handsaws to do the jeb,  lkwever, it haz, at the saes
timy, cteated a health hazand resulting from exposure to excessive concantrations
of atnospheric dust, :

Th: hazand 1o haalth has leen evaluated ad report~1 peacrivnly
with the rmsult that one material, "Thermobestos" was clearly ddentifio! with tha
hac.udd (enoceded TLY) - and ansother material, "Kayloe", was safe to falvi—zale
(vithin TLV).. The javsent rejort (the third on this subject) w3 initisted in an
attempt to supply ancwers te three basic questicns: (1) was thone any oo
in the eripinal evaluation of "Kaylo", (2) can supplancntary oxhansat contilatien
paduee (he "Therrolastos™ hazand to within cale acceptabla limit:, anl (1) -
~a hazard to health produced in the fabrication of a third material, i.c., "Cavey-
CTemp”, :

s
[ 4

The information uncovered in the present cvaluation virscale the
following facts:

1. "hayle" incalation blocks can be zafely fabricaie! with the
existing equipment.,

2. "hermobastes" insulation Dlecks canst le salely | iriated ot
Lhe present time with existing cquipment, bul eonll i
safely fabricated if the exhaust ventilation is imprrsved.

3. The TLV (Threshold Limit Value) for "Carey-Trwn” iz idntical
with that established for both "Kaylo™" and "lhenrol.-ntos",
1.c., 20 mppef (million partizles per cubic foot) of air.

4. M"Carcy-Temp" also cannot be safely falricate) with the exinting
eqaipment, but could Le if improvements are 'l in e
vientilation system. '

5. ‘Tl oripinal "downdraft" exivmsteventilation ratesi, cocither
land saw, do not meet the recommended capture welasity pate
of 4,000 fpin {(feet per minute).

Go The supplementary "overhoad” exhaust wenlidat isn oon bl el

sy iU o amprovenent and The rates do meet Phe veesvuereheld
capture velocity rate of 4,0N0 {pin, ‘

1.1, Bejen Uy G2-111-1-0-1 and 62-1il-2-0G-1




So The "kaylo" insulation material had to be re-csalaated

\ 3. The Constiuction Insulation Shop requested that - new insalation
miterial, i.e., "Carey-Temp", be evaluated.

T investigition of 6 Mar 1963 was conducted hecause

1. ‘The Construction Insulation Glop recently ol dnstaliod
supplanentary exhaust ventilation on toth ban! mmw vl
desired to know if this additional control method wvild reduce
the "Thenmobestos™ dust conc anmtmm to within safe acceptable
limits.

A cenparison of the reasons listad above discloses thal each was
ditferent in content and concerned actually with different inventizations but
AL were interrelated in pnt, i.e., each was concerned with the sane euzironment,
ey same locaticn and the s.ame specific methods of fabrication. Conneqqusntly, the
sarpling prozedure:s, utilized in each instance, basically were identical ant in
ascordanze with the followiny condensed explanation:

First: Two methods of fabrication, i.e., cutting and ~ling, .
and cutting a radius, were evaluated at ecash lan! e L
since this is standard practice followed in the fabrication
cf any insulation material. :

Sccond:  The environmental conditions of both preceding repavts,
i,e., 62-IH-1-G-1 and CZ-IH-2-G-1, wecre duplicalry in that
all cutside doors to thz building were clobel,

Third: Each dust sample was collected in the operater's Lreathing
.zone as he worked in the f{abrication preceus.

Fourth:  The complete fabrication of “Ciarey-Temp" in-ul-tion blecks
was cvaluated in two ways:  First, with all available
ventilation in oper\atlon and gsecond,with only the-original
dovmdraft ventilation in operation, :

Specialized campling procedurss wore utilised aldo breetar et iong
¢l the Titter tes investiirat idna, in on endeavor Lo evalaate the o hoe qatary
ezl centilation system which had been inslalled as vrecomnend-, 1 cne wae
A tollowns: ’

Pivests The complete fabricatic of "Thetwslzetoe™ v atation by ks
s cvaluated In two waenr o Tirgt, wilhe At e Tah)e
venl ilation in operalivn anet cesoned with only Hie opiginal
dovariraft ventilation in operaticon,

Ueconl:s Ihe complete fabrication of "Cavroy=Tewmp ™ i Uetion ble b
was evaluated while ulilizing all avajlalde bt
vent ilation.

>
ro
=
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JL is necessary to cxplvun that "Kaylo" insulation block: was nol
inclulad o a pooct of this evaluation since the initial investigation, (perforr:d
\ “without supplementary exhaust ventilation) disclosed enly one exposure excecding
tho TLV of 20 mppef of air ang, therefcrs, it could be assumed that any ventilation
that might be added should be more than adequate in controlling the hazacrd.

EVALUATIONS : xi
A.  Atmospheric dust exposures: 4 -

1. The conzentrations of inhalable dust, present in the breathing zone when
falricating any onc of the three types of insulation materials, were
‘determined in accordance with the following procedure:

a. Three locations and nine different conditions of exposure, as
described on Page 9, were selected for evaluation.

b. Atmezpheric dust samples were collected thivough the use of the
impinpement® principle of air sampling. The midget impinper
apparatus (described on Page 5) served as the instrument of use.

c. The concentration of dust collected in each sample was estatlisheis ©

through the use of standard light field microscopic counting
techniques as described on Page 5.

2. "'he size of the particles of inhaled dust was determinerd, for Loth "Kaylo"
and "Thermobestes", in the initial swrvey of 1962 in accorlance with the
procedure descrilod on Fage S. Consecquently, no effort was oxpended to
repeat the determination for any of the insulation materials since the
sawing lechniques as well as equipment, i.e,, saw blades with threz teeth
to the inch operating at 2200 linear feet per minute, wore identic2l cn
loth occagions and, therefore, the size of the particles shnuld not be
expected Lo deviate to any great degree {rom the prior reconlerd values.

3. The corposition of the dust, i.e., percentage crystalline [ree niliza or
rercentafe asbestos was determined for both "Kaylo" and "Thenml-stos”
in the initial survey of 1962, Consecquently, no effort was ox ekl to
repeat Lhis determination since the materials usced on both cacasions, were
reported as being identical in composilion. However, zinue the cemposition
of "Cwev-Temp" was not established at any earlier date it wan Jdoemed
imperative that it le determined and reported at this time. This vas
accomplished as described on l'age 5.

. lecal exhaust ventilation controls:
1. The velocity of Lthe air being exhiausted throuphe the vent tatlion el
openings on both Innd saws (1 and #2) was measured through the use of a
Indel 60 Anemothernn air meter..

2.. Tour variable conditions of interest were evaluated:

. The velocity of air through the downdraft hood on Loth saws with all
other hoods on the system closed off.

* This moans to strike apainst, as (in this apphcat:on) the tr‘111~~, or dathing of atmospheric
dust particles apainst the I»sttom of a small J.mpmgcr flask containing a spec iFic volume
of dust-free water as a rollcctmg medium,
A24053
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LU il A v gty obmdn ted din 1laeh 1962, stated that aie inbidiat s hon

[ ]
.

Woadtth s prachessd jn the Constietion Insulation Sleop ubenever "tnoselostor”

jwmilation blocke wme falricated.  In July 1862, A cecond swvey was coviuctel f;[

" in ordar to evalnal

be Lhe mumfactorer:
(» health had been substantially reduced fr’om that e =ity A

Snhnalation hazad

o three naw "Thermokestos” miterials which had haen cupplind
for evaluation. This surve revealed that, altlreaph (e

dring the first sarvey, the atmospleric dust cznzentrations  Lespg wmirvieldaring

fale-ication of e
Yalaes as (lr"‘lfnlh
pemain exeztly a

The

R A |

e naw proshicts, were still in wxeess of the The slodd 14 :it
x in tha {irst r‘eport. Therelore, all ‘("Oll.n"lhllll s slemtd

tated in the initial report of Muwch 1962,

rmmiafactwrer and Union Carbi-k 's Durclosing Doputwert oxpryensd

A mw.n ‘el of conzem aboui the findings rovealed in this initiol rejort then

it s unervereed L

W the mumfacturer's Rescarch Lepartmont alro bl evaluted

thene materials wed was ot able to produce rosults comparable sith e

confaine t in the yeprt of Mach 1962, That is to =ay, the atunoes) herie cbst
eoncentrations veprorted by the manufacturer, when processing l‘r* R R

inslation hloels,
t-o-JH=1-0-00 This
eof thiy problar o

vore substantially higher thm those rwwealed in fepos

ivwelaticn disclosed the need for a more extopsics ecrlaation
as 1o resolve all differences of opinion rclative to e .

atm:spheric dust exjosures 3n this environment. ~
. [ 4

This decision in favor of further evaluation, peoneio! thc

production ef a irach nere extensive study than was originally lam-l, o nturdy

.
XDRE

vhich eventually cnsompassed three separate intervals of dust samyLing, nilysis,
~andl evalution Lafove all of the unanswered heal th problems coull 1 vorxivesd.

DIGCUSE IO Thene tlgree ‘n--";t'?tat'inx-; vere actually initiated for the e ol pre e

——

of leth etarifisacion and identification - purjeiely for clarifization - ke

actind bazand to health (i ony) connected with the falrication of '.Iuv- dif farent
msalation materile and ddentification of acceplable reasures for ure in relusing
AL expornes te within sale acceptable limite. Howewver, ncach fivestipation
ocoanmed {or clesrly identifiable reascns as explained lbolow:

I'hes

L.

investipation of 2% Jan 62 was conducted brr° I

thee Jolms Tanville Company colailbesd o vopmts 07 e thoaye
Feceareh Pepartment, whiich cont vined Qata th o o o0 Lt
that sulmitted by this defayte nt an Fepapet t0 ot

Thin depn tuwent desived to clavily bl voamaws 1o -
discrepancy between the Lo reparts anpl g B ibe o Tyl )
the actual conditions as ther emial in Lles v s Spes coverprqmen?

vestipation of 25 and 26 1 E G v et Vi o s

Ly the c-‘llw[' investigariomy the tos dnead o feon Sorials
tnopestiong die,, "hernol o b o UPaylo™ e begprad
vordvertently during the noams aftoreoon, a e o bees iich
1% 0t in keeping with an attempt Lo sfimulate th 0 cwelition:
! the cricinal reports In Che opipinal ropoct o 0 B vakerial
von o avaluated on separate ¢orarionts s an e pres bl Ve

| ~~"'il ilite that any one sar; o nnrht contaty, ciu o Bl

~ Loth o -rations.
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lotasw L, S. C. Giambruno Deis 23 Cctober 1963
Corpony
teestiza  Industrial Pelations Originating Oept. Mn:dical Department - Plant 512

Angworlag loHor dete

Coerte Mo .o 1. Dickinson  Mr, J. W, Ferry suieo . Insulation Dlock Pust Survey
I, . 5. Lastman . Po L. lenry Constructicn lnsulation Shop
Hiee Ry AL Huleer I%. R, A, lNeal ) - Plant 511
. B. T, Kine I, D. R, Mtheny=&=4k
I, B N Best I, H. H. Eetcham
Ine C. U, Darnchl th. L. B, VWeddell - Safety hept,
e

Enclozed is a very excellent and very complete Industrial Hypricne
repert on the potential hazardousness ¢f "Thermobestes"”, "Kaylo" and "“arev-Temp”
insulation Ilocks which have been processed in the Constiuction Departnent's
Insulation Shop,  The report points out definitely that “Thenmwbestios” and ,
"Carvy-Temp" insulation blocks cannot be fabricated safely with existing ciulpment,
Lut that "Kaylo" insulation blocks can be fabricated safely. M-, Peele's
recommendaticns are quite definite and I am sure that you will wish to comply with
them. I Lelieve this. particular project should be considered completed.

If there are any comments, suggestions or criticism, please direct
these to ne.

Very truly yours,

oexton, t1,D.
lledical Dircctor

PGk

Incleaures
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The velocity of air throuph the deowviraft hooil on toath cawe with
all olher hoods on the system open.

c. The velecity of air through the supplementary overhead howad on I:oth #
saws with all other hoods on the system closed off.

d. The velccity of air through the supplementary overheal hoox) en both
saws with all other hoods on the system open.

PEOCLDUELS:  Both sampling- and analytical methods were as {ollows:
GNTPLING:
1. All samf,‘lc:; used in determining the’ actual coneontraticns in air were
collected with a midpet impinger apraratus, sampling 0.] cubic fecet of

air per minute through impinger flasks containing 15 milliliters of
double distilled dust-free water,

2. Al samples used in obtaining particle size diztributien diata were
collected on millipore filters connectcd to a small bhatter-cperated

pump. ' : ) \ -
NIALTTICAL:

1. TIich dust sample was evaluated through the usc of a countiny, riveedure
referred to as the light field microscopic counting teclunique.

-

First, the sample was prepared for sizing in accordance with a permanent
n\cuntinr rethod.+  Second, the actual zizing was accomplished in
ancordance with the rcconmended technique dorlctmg the use of a filar
microm:ten and a standard microscope while uging both the u3x (hipgh and
dry) and the 97X (oil immersion) ochcnvc_s.i

2. The particle sizing techniques were derived from two separate oonees,

3. Th~ evaluation and free silica determination of “Carcy-Temp" material
was accomplished thicugh the use of two methods.  First, thivuph '
infonmation suprlied by Mr, L. D. Dnmenz, Director of Resecdarch of the
Ihilip Carey Manufacturing Company and second, threuph comtiacterd
analysis yerformed by Mr. Thomas M. Durkan, Chief Chemist for t1: Trudeau
Feundation, Inc., Saranak Lake, N. Y.

ILOULTS:  Gee Pages 8, 9, 10 énd 11.

Deinker and Hateh: "heinsteial Dust”, 2nd Edition, pp. 157-153, l=Craw-HilL Boi Cosgany,
lin:, s B Yok, 19564, .
v Pautus, 1L J., Tal, '.iLio, H. A, Traser, D. A., and Keenan, R. G.: "Usc of Hembrane Filters
in Air 5 1m] Ling™, AJLILA, er‘tmly, Vol. 18, p. 269, Septom'=r, 1947
t brinker and llateh: ndasirial Dust”, 2nd Edition, pp. 166-179, liGraw-11i11 Lok Conpany,
Inc., New York, 1954,

A2435¢C




LR IRE AN ISE
Relative to dust exposures from Graph 1l € Tables on Pages 8 € 3: i
1. "Thenmidwstos" insulation blocks should not bz fabricated when u..mr, only -
the oripinal downdraft exhaust ventilation. :

2. "Kaylo" insulation blocks could be fabrizated safely tdien using onlv Lie
' original downdraft exhaust ventilation if existing leaks, obscrved on the
~#1 hand saw; are corrected. -

3. "Kaylo" ins ulatlon btlocks deflnltel; may be safely fabricated when using
the entire exhaust ventilation facilities now available, i.e., hoods
above th2 blocks as well as below, *

From Gréph 1?2 € Tables on Fages 8 €& 9:

1. Methods of handling "Thermobestos" blozks (preparatory to cawing) and
tcraps (after sawing) contribute greatly to specific individual exposures
as demonstrated by the following facts:

a, The fabrication process, which alwuays begins at the 2 laned ts wikil
‘the simple cutting of each 18" x 36" x 4" Dblock into ihrze mmaller
Llocks about 18" x 12" x 4", is nommally the least dusty of all the
fabrication opcrations as revealed by the samples taken on 20 Jan 1963.

L. However, on b Mar 1963, this operaticn was revealed as Leing one of
th2 dustiest, rég ardless of the ventilation being used.

c. There was only one major variable between the samples taken on the
twd dates, i.e., the method of handling the blocks preparatory to
sowing.  Consideration of the procedure usted on these dates reveals:
(1) that on 24 Jan 1963, the blocks were rolled up to the saw after
having been removed from their shipping cartons and stacked on a
"dally" for easy individual removal and (2) on 6 Mar 1963, the blecks
were not removed from their shipping cartens until necrlwd by the
wrker. A large amount of dust is produced when blocks ars ramoved
individually from the cartons as a result of the nalamal alrasion
produced when cne block is pulled over the surfaze of th cther.
Congscquently, the dust concentrations on thls date at this Jocation
were preater than normal.

2. The supplementary overhead ventilation (added since the tiwe of the
receding two reports) does successfully reduce the dust exjonurces,
However, it does not reduce "Thermobestos" dust exposures to within safe
acceptalde limits when cutting radis. '

From Graph #3 © Table on Page 9:

1. "Carcy-Temp" dust concentrations for cach exposure was substant 14]1,
preater than the cemparable "Thermobestos™ dust concentrations and in
exeess of oven the most lenient TLV established for hunan exposures, i.e.,
50 mppef of air,

1




RO a ° ) . gt 17
RPEF SV F S EDUPRRNSY, IS ST VL= PP PR UL P SR L e e LR R B R B

S e—— . mneae o — .

- —— . f—— a—

2.

Ther cxinting exhaust ventilation systom as installed on 1oth bonel sare:
is incapable of reduecing the dust hazawd, associated with the falricatin
of "Carey-Temp", to within safe acceptable limits, d.e., 20 mppef of air.

Kelative to the exhaust ventilation system:

l.

2.

3.

RECOIT I HDAT LG :

ll

REP:hl

23 Oclober 1353

The duct velocity in the downdraft ventilation system cn tath tar ] saus 4

is far below the rcconmended value of 4000 fpm.

The duct velocity:in the overhcad ventilation system on both Land saws is

equal to or more than the recommended value of %000 fpm. .

The velocity in the downdraft ventilation systems for both bhal zaws
could be increased Ly patching all holes, leaks, etc., now in existence.

> not fabricate 18" x 36" x u" "Carey-'rcmp" or " I'hcrmal tos" insulation

miterials unless:

a. The atmospheric dust problem can v reduced to belew 20 mppcofl of aip
tincugh the uce cf improved ventilatibn techniques cr repairs ta Rhe
existing system, or

b, The mumufacturers of the two makes of insulation miterialsn are able
to produce @ preduct which will not release, upon {alricition with a
baid saw, dust concentrations in excess of 20 mppc! of air.

o Ve
2,0
Submitted by: /O < "é}_ e (),
: F. T Pecle
Industrial Hygicnist
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Fvaluation ¢l Aumssplyeric Dust Conditions at the Construction Insulation Shop
’ Table 1
Atm>spheric Dust Cencentration Data '
Collccted When Using Only Partial t
Ventilation, .i.e., Only Below the Blocks
Cuttinp € Edging Insulation DBlocks
“Type of Cencentration
bate laterial Description of Location in mpp=>f
25 Teb 63 Yaylo 1, i.e,, South Side of thz #2 Band Saw 9.32
.24 Jan 63 Thermolbestos fn, " " o wowow 10.00
6 “:11" 63 " : ”l, Al B " ” " " " " 51.50
25 Tob 63 Fayloe 2, i.e.,-South Side of the #1 Band Saw 17,92
21 Jan 63 Thermobestos 12, Wowm e e 26.36
6 Mar 63 " 2, oo womom e 42,70 -
. “ e
.Cutting a Radius on Insulation Blocks
Type of Conzentraticn
Date thterial Description of Llocation in rppef
Mie G2 Fayvlo #3, 1.e., South Side of tli: 2 Bund Saw 17,10
) 25 ]‘,;b ol " ”3' " n " (1] " 1" 1" " 3.35
Foar 62 Thersmolestos ", v " L L A 101,10
24 Jan 61 " 113' e " " w o n 1] " B 69,%9
6 H]l‘ [‘,‘3 " ”3’ 1] 1" " " 11} " " " 36.82
St 02 Kaylo fiv, i.c., South Side of thie #1 Dand Sau 1.06
25 "nl) (‘,3 ” l““’ " " " " " (1] " " ":g.‘!s
ol 62 Thermbestos v, v " oo e £3,30
2" Jan B3 ’ LI ”“’ " (1] " " L] " (13 " '-‘G.Gg
) G ”A\l‘ (J, _u ””, n " " [ LI nA " " " -,O.U_»)
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Atwacpherie Fast Deaeenteat fon Puta
Collecte:) vhen Using ALL Availabfe -
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Trial @ Wy in Crams W2 in Grams 13 in Qrams Y olree §177
B L5002 0.0390 0.0069 6.4

2 0.5000 0.0347 0.0068 5,50

3 0.5062 0.039 0.0082 L ¢.29

Avnragn Tercentage Crystalline Iree S3 = 6.u
yor

"Kay.lo"

(As Contained in Report 62-1l-1-G-1)

Trinl # Yy in Graoies Wy in Grams I3 in Grams % lree 70,
1 0.5000 10,0807 ) 0.0u33 .08
? 0.5000 0.0730 0,036 7.3
3 0.5000 0.0563 0.0190 7,00

Average Percentage Crystalline free $5)0; = 7.0
"Carey-Temp" :
(As Reported by Hr. Thomas M, Durkan)
' -4 October 1963

Comp-micnts Solable in Hzl . 10.8%
Other Component s Soluble in Fhosplorie Acid _88.9%

a9, 6%
Percontage Crystalline Pree $)0; as Quarts 00.41%
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