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REVIEW OF ASBESTOS-HEALTH LITERATURE PUAINTIEE $ 

UC-170 

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 than any other toxic substance known to man, ‘with the possible exception 

of automobile emissions and the by-products of cigarette smoking. While the medical 

Literature now contains more than 4, 000 articles and learned papers on asbestos-related. 

disease, only a small percentage of this vast accumulation can be considered of 

significance in our understanding of the problem. It is the purpose of this review 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 made to comment 

critically on the contents of the papers rev iewed. 

General Reviews 

While numerous comprehensive reviews of the asbestos-health problem have 

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

argumentative in tone and cannot in any way be considered scientific papers. Caly 

three general reviews of the overall! issue have been published in leamed journals 

or by scientific organizations of high repute. These are Dr. George Wright's 

"Asbestos and Health in 1969'" the National Academy of Sciences pamphlet "Asbestos: 

(2) 
The Need For and Feasibility of Air Pollution Controls," and the rather abbreviated 

"Report of the Advisory Committee on Asbestos Cancers to the Director of the 

ie] (2) 
Intarnational Agancy for Researcron Cancer." AY fourth, general review, 

' 
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"Preliminary Air Pollution Survey of Asbestos, Mas prepared in 1969 by Litton S:stams 

Incorporated for the old National Air Pollution Control Administration (predecessor to 

the EPA), but it is marely a non-critical literature review and cannot be placed in the 

same category as the above three papers and documents. It was, in essence, superseded 

by the NAS document, which was also prepared : for the EPA. 7 

‘The Wright, NAS and IARC documents all examine the various aspects ‘of the 

problem, : and ing enéral agree that the occupational health hazards of asbestos are serious 

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

a
p
 

‘to asbestos in the environment. i } 

t 

- lee ee a wee ee 

Early Studies and Asbestosis 

As some critics of the industry are fond of pointing out, the first mention of 

asbestos-related disease in the literatur re occurred nearly 70 ) years s agh.”” ey 1930 
, 6) 

asbestosis was a generally recognized occupational hazard of asbestos exposure ret ‘but it 

was not until 1947 that the first major link between asbestos and lung cancer was - 

(7) 
established! Mesothelioma, on the other hand, was identified as an asbestos ind:ced 

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

in 1960.7 %) 

Asbestos and Lung Cancer 

In 1947, E.R.A. Merewether, Chief Inspector of Factories in the United Kingdom, 

reported 31 lung cancer deaths among 235 persons known to have died with asbestosis 

(7). 
hetween 1924 and 19146. This discovery of a high incidence of lung cancer among
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asbestosis sufferers lead to the launching of one of the most imp
ortant of all asbestos- 

- 

health investigations. Commonly referred to as the Knox-Doll studies, this research 

centered on employees at a single asbestos textile factory in Great
 Britain. The first 

results were published by Doll in 1935 with subsequent updat
es being issued in 1965, 

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

among Workers in an Asbestos Textile Factory." x. 

Since Knox-Doll, numerous other investigators have reporte
d a lung cancer link 

with asbestos, the work of Dr. Irving J. Selikoff being the most w
idely quoted. 

Mesothelioma 

- In 1960, Dr. J. C. Wagner et al published "Diffuse Pleural Mesotheli
oma and 

Asbestos Exposure in the North Western Cape Province," in which they reported findi
ng 

| (10) 
33 cases of this rare tumor in a part of South Africa important for crocidolite mining. 

- 

Of considerable significance was the fact that 16 of the cases had not worked at the mines,
. ; 

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

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 investigators launched studies to determine if the general public was at 

hazard to mesothelioma from asbestos in the general environment. The most important 

of these were by Newhouse and Thompson ‘the case of the woman who developed | 

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

(12) (13) Ll 15) 
and Meyer, Lorow etal, Licben and Pistawkat aha MéDonald et als Goth Newhouse and 
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Union Carbide trial exhibit UC-170: Review of Asbestos-Health Literature (undated), bound with 1963 Union Carbid…
ACL Doc 15439 · Page 3 of 32

Published by AsbestosClaims.Law

asbestosclaims.law/library/15439/3

https://asbestosclaims.law/library/15439/3


Lieben found numerous non-occupational mesotheliomas; Stumphius found a number of 

cases among non-asbestos handling shipyard employe es; Borow found two non-occunational e 

cases out of 17 (now increased to hwo out of more than 50) in the Manville area: und 

McDonald, whose study involved the entire Canadian population, found no cases in the 

neighborhood of Canadian chrysotile mines nor in the household of people working in 

those mines, although he did find non-occupational cases associated with insulation work. 
5 a 

MicDonald also reported that only 14-16% of the cases had "definite" or "prooabls"! 

asbestos exposure. 

From the strictly occupational standpoint, the most important studies have been 

those of Newhouse on a British asbestos textile factory: 1 ikoft on the insulation veers: a7) 
7 

on an amosite insulation plant? Dud on the J-MM Manville plant (unpublished); Maneusd on 

American textile workers A904 McEwen on shipyard workers in Scotland (it is this study 

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

U.S. World War I shipyard workers).9) ; | . 

GI Cancer 

Selikoff was the first to report an increased rate of GI cancer among occunvationally 
oO (17 (2 exposed employees. Since then a number of other investigators, such as McDonald ana 

(16) 
(9) Newhouse, have also reported increased rates, while still others, such as Knox-Dol, 

have not. The NAS document considers the evidence inconclusive, while the IARC report 

considers that a. "small excess risk" exists from this disease. 

Asbestos (Fe rrusinous) Bodies 

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

of non-occupationally exposed mesotheliomas in the vicinity of asbestos mines 2nd 

- Ai786>
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factories, and (2) the discovery of coated asbestos fibers (asbestos bodies) in the lungs 

(21). ; en 
of city dwellers. Approximately five years ago, there was widespread controversy over 

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

22 . 
fact! nile other investigatiors sought to place the issue in its proper perspective by 

25 
showing that not all asbestos bodies actually had a core of asbestos" dnd should therefore 

24) 
. , . . (2 . 7 . . 

more properly be called ferruginous bodies. “The controversy largely subsided when 

Selikof, 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, 

te ¢ , (26) neat “t 
despite the growth in the use of asbestos. ‘fin Great Britain, on the other hand, Um 

wa gs ; (26a), t 
did find an increase over the years. oday, the presence of small amounts of asbestos 

in the lungs of most members of the general public is accepted as fact without attributing 

2 
to it any particular importance! ) 

Asbestos Mining and Milling oo 

While no epidemiological studies have been conducted of employees in the United 

States asbestos mining and milling industry, the Canadian, South African, Italian and 

Finish industries have all been examined, with varying degrees of detail. Certainly the 

most comprehensive mining study has been that of McDonald et al in the chrysotile ~ 

ee (20)... 1k ms , producing region of Quebec. ‘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 population, that mesothelioma was not a significant cause of 

death among the miners, und that an excess of lung cancer was limited to those workers 

. . . 27) 2 
that have the highest cumulative exposure. In South Africa, Webster aad Sluis-Cremer'?9) 
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looked at both the crocidolite and amosite mining industries, the most striking discovery 

being the relativeabsence of mesotheliomas among amosite and crocidolite miners in the 
o r 

Transvaal district as compared to the large number found in the crocidolite producing 

. . og, 29 
region of the South West Cape. Vigiliani has studied chrysotile miners in italy’ ad 

Kiviluoto and Meurman have examined the Finish anthophyllite mining industry! ) 

Textile Manufacturing 

In the asbestos manufacturing industry, the production of asbestos textiles has 

received more attention tran 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 asbestos manufacturing operations and hence the most likely to result in subgtantial 

cases of disease among the employees exposed. The most important studies have-peen 

those of Knox-Doll” Newhouse! drancuso’ iia Enterline? Yan reported greatly. increased 

rates of asbestos-related disease among the cohorts studied. Selikoff's unpublishad 

. : . (22) 7, 
study of Manville workers and Enterline's study of J-N retired employees both included 

textile workers in the cohorts, but no attempt has been made to separate their mortality 

rates from the rest of the employees studied. Of special interest in Enterline's study 

was the fact that maintenance workers showed a greater excess mortality from asbestos-~- 

related disease than did production line employees. 

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) . ~ 
industry. The results of this research are as yet preliminary but scem to indicate a 

risk considerably less than hus been demonstrated in the textile manufacturing and 

insulation application and removal! industries. 
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Union Carbide trial exhibit UC-170: Review of Asbestos-Health Literature (undated), bound with 1963 Union Carbid…
ACL Doc 15439 · Page 6 of 32

Published by AsbestosClaims.Law

asbestosclaims.law/library/15439/6

https://asbestosclaims.law/library/15439/6


‘ > In a report given at the Lyon conference in October 1972, Enterline prescnted 

ra . 
a breakout of data from his retired employee study on workers in rigid shingles ond sheet 

r 

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 than 12,000 
i} 

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

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

Asbestos Friction Materials 

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: 

tet (31 oa. ; 
no overall! mortality increase. to 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 demonsirated 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, asbesios 

paper, and asbestos reinforced plastics segments of the industry have not been examined 

thus far. 

Insulation Application Tredes 

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

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

27) . examnoles. 
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As a subgroup of the overall insulation application and removal trades, shipyard 

E , 
workers have received Special attention. The most important research conducted in’ 

(27) (19) (35) (36) 
this area has been that of Selikof?, Me Ewen, Harries and Murphy. The soecial attention 

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

insulations during the Second World War contaminated entire shipyard areas, thus 

extending the hazard of asbestos inhalation to many more individuals than merely 

those handling the material. The McEwen and Harries studies have been importan 

in this regard. 
ee ee ee ee «ae ee ee eee os 

Dust Levels and Disease ; ; . 

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

found today is a result of conditions existing 20-30 years ago and longer. Efforts té 

determine the highest level of exposure that will result in no disease, i.e. to find 2 "safe'' 

exposure level, are hampered by two factors: 

1. Very few dust counts were taken before the mid-50's. Thus, most studies 

have estimated past exposure levels in relative terms, i.e. "low, medium 

or high." 

2. Within the past 10 years, the accepted method for determining exposure has 

changed from particle to fiber counting. Efforts at determining a conversion 

factor for converting past particle counts to their equivalent in fibers per ce 

(36a, 36b) 
have been generally unsuccessful. Thus, it has not becn possible to accurately 

translate past dust data into modern terms for the purpose of setting standards. 

Gibbs, using data From the MeDonald studies, has suggested that standards , 

; 7 % OY based on particle comnts should be established in those industries where 

; Gb 
sufficient past dust daia of this typa is availavlee? )
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Attempts at determining safe exposure levels have, thus, been relatively few. 

Selikoff et Hl have concluded that the time weighted average exposure of insulation 

workers is less than 5 fibers of asbestos per cubic centimeter of air. However, no 

cust counts were taken by the Mount Sinai group earlier than 1969 nor has the data 

leading to this conclusion been published in a scientific journal for professional scrutiny. 

The most important study yet published in this area has been the 1968 report of 

the Sub-Committee on Asbestos of the Committee on Hygiene Standards of the British 

Occupational Hygiene Society. Entitled "Hygiene Standards for Chrysotile Asbestos Dusit," 

(36c) 
the paper recommended the establishment of the now famous "two fiber standard." 

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

on this report. 

Among those studies that have sought to establish a relationship between past 

, sng 2%. (36) (32), 088 
particle counts and disease are those by McDonald, Murphy, Enterline and Weill. 

- Asbestos in the Environment 

Various investigators have demonstrated the existence of asbestos in ambient 

. (37, 28) , _ . , air and water. None of this research has established a link between the quantity of 

asbestos discovered and any increase of disease among the general public. Speculation 

on this point, however, has run rampant. The concensus of both the NAS and IARC 

_Teports is that current levels of asbestos in the.environment present no hazard to health. 

One possible source of asbestos in the environment that has been thoroughly 

investigated is emissions from brake lining wear. Lynch in 1968 and Jacko et al in 

(40) . , . 1973 reported that brake lining wear was an inconsequential factor in ambient asbestos 

“Gy Th tt: Gtr poilution. 
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The use of asbestos-containing spray insulations has also been investigated by 

the Mount Sinai Egvironmental Sciences Laboratory. However since this practice has 
= 

been banned by the-EPA, the study is now of only academic importance. 

The natural actica of wind and water on serpentine rock formations release small 

though detectable amounts of asbestos into ambient air and water, but precise data as 

to the contribution of these "natural sources" to ambient concentrations is unavailable. 

. wo ° (41). . 
Selikoff has investigated the asbestos content of parenteral drugs. Other studies 

on 1 asbestos ingestion and injection are due for publication shortly. 

Variables on Pathogenicity : 

One difficulty in finding a solution to the asbestos-health probelm 2 has been ihe 

scarcity of data relating to the manner in which asbestos causes disease, especially 

the various types of cancer associated with asbestos exposure. Selikoff has established 

a synergistic relationship between cigarette smoking, asbestos inhalation and lung cancer, 

, a , , (42) : 
but has not discovered the mechanism whereby the relationship operates. Cralley et al have 

. (43) 
suggested that trace metals attached to the fiber are the prime cause of carcinogenisis 

Many researchers have concluded that crocidolite is more hazardous than either 

chrysotile or amosite, and that amosite is perhaps more hazardous than chrysotile. 

Timbrell suggested that the varying aerodynamic properties of the different types of 

: 44 
asbestos fiber in the human n Tans may account for their differing biological potency ) 

Stanton and Gr ross" 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 being less, if at all, hazardous.
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Research Needs 

2 

Despite the tremendous amount of data that has been published on the health 
. bd 

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

reported upon 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- 

related diseases? If so, whatis it? Does it vary from disease to disease 

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
e
 

o
n
e
 

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 asbestos ? 

4. How does asbestos cause or contribute to the causation of disease, especially 

cancer? | 

5. What other causes of mesothelioma are there, in addition to asbestos exposure 

6. Can asbestos cause other diseases in addition to asbestosis, lung cancer, 

mesothelioma and GI cancer (it has been suggested that asbestos can 

cause ovarian cancer in women and also cancer of the larynx and esophagus) ? 

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

Ai7863 a |
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Conclusion 

manta 

According to Dr. Premysi Pelnar of the Institute of Occupati
onal and Environmenia 

tlealth in Montreak, approximately 90 percent of alt information a
nd data now available 

on asbestos-health is the result of meclical studies undertaken within the past ten ye
ars. 

Nonetheless, major sections of the asbestos manufacturing 
industry have not been - 

investigated at all, or have been investigated by only one research
er, whose results 

are therefore not comparable with other studies nor, conseq
uently, are they refutable. 

Until we have answers to all the unanswered questions, and until
 we know througa 

scientific investigation that this or that use of asbestos is safe or 
unsafe, the asbestos 

industry will continue to be plagued by its own uncertainty and th
e unfounded speculation 

of those who would question the unknowns rather than exami
ne them. }
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_ Gibbs, G.W. and M. LaChance. 'Dust-Fiber Relationships in the Quebec Chrysoti
le 

— mdustry,"’ Arch. Environ. Health. 28:69-7
1, 1974. 
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18:324-826, 1968. 
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Generated During Vehicle Operation," presented at Automobile Engineering Meeting of 
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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. 
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44. Timbrell, V. "Physical Factors as Aetiological Mechanisms," presented at TARC 
Conference on the Biological Effects of Asbestos, Lyon, France, 1972. we 

at 
45. Stanton, M.F. "Some Aetiologic Considerations of Fiber Carcinogenesis," presented 

at IARC Conference on the Biological Effects of Asbestos, Lyon, France, 1972. 

45a. Stanton, M.F. "Fiber Carcinogenesis: Is Asbestos the Only Hazard?" J. Nat, Cancer 
Inst. 52:633-634, 1974. 

46. Gross, P., and R.A. Harley. "The Locus of Pathogenicity of Asbestos Dust,"" Arch. Environ. Health 27:240-242, 1973. 
7 

NOTE ON REFERENCES: (1) In some cases, Dr. Selikoff's study of the insulation 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 of those that have been published. (2) Even ina short review of this nature, the number of references Is extensive. For this reason, papers and presentations of primary importance are marked with an asterick. , mo 

ni7s74
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“PLAINTIFF'S 
EXHIBIT 

“act? 

nenaecese 

uc-171 

vee! tone mene ba rales ASRNAIT 
EMA 

ee 

ANTI , 

SeRISTTS CARRIO
N CUTE ALS C

OMPANY ° SMATITUTE PLANT fF. 0. BOX 284. CHARLESTON, WES
T vita, 

taqieed Ke de Sexton, H.D. 
Date 29 November 1963 

Cerrcacy 
: : 

. 

totes  Hedical Departinent 
- Elant $12 

Originating Dept. Industrial Hygiene 
- Plant $12 

Answering fetter dels 

Ceyte tir. 1. H. Dick inson Hr. J. W. Perry Subject - Construction Insulation
 Slop 

the. M.S. Bistmm tir, P. LC. Henry 
Building, $11-2918 

thee S.C. Glawtrr Hr. Re A. Heal ae . ~~ 

lie. B.A. Baber 
lir, D. PR. Matheny 

hoon. FP. ring Ite. TH. H. Ketcham 

Mm. i. UW. Past t, L. B. Weddell - Safety De
pt. 

De. €. U. Eesrmeht lic. F. G. Comerford 

a
 4
.
 

In accordance with Mr
. P. E. Henry's request of

 Thirsslvy 

7 Wow 63, J have jnvestipated th
e fabrication of "Care

y-Temp" pipe coveriny.
 

Yhin operation 1s ra
rried out with band 

sis aml, on the basi
s of visual 

ahgrvation alone, it has been decided tha
t there should be no he

alth hued 

j\eeesiated with this par
ticular type of operatio

n. 

This juvestigation too
k place during, the morn

ing, ef Torsdayy 

yeti 63, in the company of Hr.
 K, B. Lanham, Fousmnan of the Fabrication 

Tnaitation Shop, art 
consisted merely of o

bserving, the precess 
of th: cutting, 

of dalf sections of eight 
inch diameter "Carey-To

mp” pipe covering with 
a 

Part naw, Po effort was made, at 
that time, to Aetermine

 the actual concentrati
on 

of efinogpheric dust being prodiced during t
his oyeration. It shou) net te 

peecosary to perform t
his specifie test so lo

ng, as working, conditio
ns arson 

adie coed appreadably C
ron those observed on

 this date. However, a mare Lhonogagh 

eeabaation of thece c
onditions will be per

formes if (2) it is spe ei oahly 

peqpisated. (2) cmplayecs Login com
plaining about reactions such aes 

Vrurehy 

ates, G2) a thicker miterjal, i.e@.,more than th inches in diam!
) ¢ 

eovetitute | for fabri
cation, or (4) the fa

brication shop hoping
 ct tine wh 

bayreee) half-section fron
 large blocks of “Carey-

Tomp". 

Very truly yous, 

c?.., 
Wo 7 

. 
tel. 

Rh. OE. Peele 

Industrial Hynieniss.
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TUDUGTRIAL IYGOIRME “UPYEy 

Construction Insulation Shop - Puilding StL-201e 

Report 63-IN-3-G-1 

R
A
 

SUIEWR(: The Construction Insulation Shop (Building 201€), Plant 512 locati
on, routinchy 

— fahricates large quantities of insulation block with ventilated bint ws. This 

mau efficient procedure of fabrication has replaced en. older, tite honored, 

practice of using, simple handsaws to do the jeb. However, it his, at ther sacs 

tims, created a health hazard resulting from exposure to excessive concentrat
ions 

(Of atmospheric dust. | 

The hazard to health has Leen evaluated and report) poovimisty! 

with the result that one material, "Thermobestos" was clearly jdentifiet with t
he 

hazed Cezeeeded TLA- and another material, "Kaylo", was safe to fabviru
t 

Qrilthin TLY).. The present report (the third on this subject) 45 Indtisted in an 

attempt to supply ancers te three basic questions: (1) was then: any errr 

in the original evaluation of "Kaylo", (2) can supplonentary exhanst we ilatien 

reduce the “Fhermotestos" hazand to within sale acceptable limits, antl OY) i 

a hasan to health produced in the fabrication of a third material, i.c., “Caney. 

JTamp". : 

, ; aoe 

The information uncovered in the present evaluation rirecals the 

following facts: 

1. "“hayle" ingilation blocks can be safely fabricaiel with the 

existing, cyuipment. 

2. “Thermebsstes" insulation blocks cannct le suely f Wericated at 

Lhe present time with existing equipment, but could be 

safely fabricated if the exhaust ventilation 15 inprsved. 

3. The TLY (Threshold Limit Value) for "Carey-Ts mp" oan identical 

with that established for both "Kaylo" and "Thenrobestos", 

i.c., 20 mppef (million particles per cubic foot) of air. 

h.  "Carey-Temp" also cannot be safely fabricate] with th: eee Bat RY 

wpaipment, but could be if improvements are mit. in tte 
ventilation system. 

$. 0 ‘The oripinal "downdraft" exist ventiJation rates, cooedther 

land saw, do not meet the recomended capture vedorihy pate 

of 4,000 Fpin (feet per minute). 

GK. The supplementary “overhead" exhaust ventilation on bach turd 

sty 2 an improvement and Ue rates do meet Urs ree oye rede 

capture velocity rate of 4,900 [pin 

LM. Reports: G2-TU-1-G-L ant 62-1i1-2-G-1 
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“. The “haylo" insulation material bad to be meeesabnated 

\ 3. The Construction Lisulation Shop requested that a nese inwil-ation 
miterial, 1.e.,. "Carey-Temp", be evaluated. 

Te: investig tion of 6 Mar 1963 wis conducted because 

1. The Construction Insulation Shop recently hud dnstaldendt 
Supplementary exhaust ventilation on both bar! ses cork 
desired to know if this additional control method wrald reduce 
the "Thennobestos" dust con: entrations to within safe acezptable 
linits. 

A comparison cf the reasons listed above discloses that cach was 
Hitfereat in content and concerned actually with different inven tigations but 
Wb were interrelated in part, i.e., each was concerned with the sar’ evaironment, 
tle same locaticn and the sume specific methods of fabrication. Cenne-ya ntly, the 
sarpling, procedures, utilized in each instance, bisically were identical] amt in 
azcordance with th: following: condensed explanation: 

First: Two methods of fabrication, i.e., cutting and ak-inr, . 
and cutting a radius, were evaluated at each lam! sae ae 
Since this is standard practice followed in the fabrication 
of any insulation material. 

Second: The environmental conditions of both precesiniw r ports 
i.e., 62-IH-1-G-1 and 62-IH-2-G-1, were dup] teale Ss in that 
all cutside doors to the building were clone. 

Third: Each dust sample was collected in the operater's Lreathing 
. Zone as he worked in the fabrication process. 

Fourth: The complete fabrication of "Cirey-Temp"™ insult ion blecks 
was cvaluated in two ways: First, with all avajlable 
ventilation in operation and seco: 1d, with only th: original 
downdraft ventilation in operation. . 

specialized compling procedures were utilised abe beac cetiens 
ef the Totter tee investigations, in an endeaver to evrluate the eels aaitary 
eahqast ventilation system vhich had been installed as recommanke', lone seme 

Miert: The complete fabrication of “Therwobestes’ dual tian blscks. 
tas evaluated Jn two wes: VTirst, eith abt cern hatpe 
vent ation in operation and second with onty tie original 
devartraft ventilation in operation. 

Sreomdl: The complete fabrication of "Carey yo Tensy oe Pet ten bbe bs 
was evaluated while uljlicing alk avajlelde eutoor t- 
vent i lation. 

Mg? 

aw i¢ sont id da droge ae CE genie? Fgh lat api fe pee ee ee ss: Neb tee Be FYE ABE ELLER | pte ne LIE - ate ep: SETS | 4 ae See, See ss, we FMA a ee eee ed 
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Jl is necessary to explain that "Kaylo" insulation blocks was not 
incJu led <3 a part of this evaluation since the initial investigation, (performed 

q “«ithout supplementary exhaust ventilation) disclosed enly one exposure exceeJins 
the TLV of 20 mppef of air and, therefers, it could be assumed that any ventilation 
that might be added should be more than adequate in controlling the hazard. 

P
a
w
 

EVALUATIONS : 

A. Atmospheric dust exposures: . “ 

1, ‘The concentrations of inhalable dust, present in the tees zone when 
fabricating any one 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. Atmospheric dust samples were collected through the use of the 
impingement* principle of air sampling. The midget Unpinper 
apparatus (described on Page 5) served as the instrunent of use. 

c. The concentration of dust collected in each sample was estatlishe is © 
throurh the use of standard light field microscopic countinr 
techniques as described on Page 5. 

2. ‘The size of the particles of inhaled dust was determined, for Loth "Kaylo" 
and "Thermobestes", in the initial survey of 1962 in acconlanes with the 
procedure descriled on Page 5. Consequently, no effort tas expended to 
repeat the determination for any of the insulation materials since the 
sawing techniques as well as equipment, i.e., saw blades with three teeth 
to the inch operating at 2200 linear feet per minute, were identical en 
both occasions and, therefore, the size of the particles should not le 
expected to deviate to any great degree from the prior recenlel values. 

3. The composition of the dust, i.e., percentage crystalline free silica or 
percentape asbestos was determined for both "Kaylo" and "Thenml-stos" 
in the initial survey of 1962. Consequently, no effort was ox sponded to 
repeat this detennination since the miterials used on both crcasions, were 
reported a5 being identical in composition. However, sinus th: composition 
of "Carey-Temp" was not established at any earlier date it war cheemed 
imperative that it Le determined and reported at this time. This was 
accomplished as described on Page 5. 

B. lecal exhaust ventilation controls: 

1.0 The velocity of the air being exhausted tChrouh the vent Ghation tres 
openings on both Iind saws (#1 and #2) was measured through th: use of a 
Iodel 60 Anemotherin air meter... 

2.- Tour variable conditions of interest were evaluated: 

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

* This moans to strike apainst, as Cin this application) the striking or dashing cf atuospherie 
dust particles appinst the bottom of a small impinger flask containing ui spec ifie: volume 
of dust-free water as a collecting medium. 4 

A24053 
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Aine ae Aeeqgerelyoubmittod in Merch 1962. stated that am inbrlatiou dese st 

ih wea ped dn the Construction Insulation Shop whenever "tors weteastes” ' 
jem. ition blecke we fabricated. In July 1862, a second smvey vas comlicte! ¢ 

“in order to evalnate three new "Thermokestos" mater dala which had been supplied 
by the mimfactarer for evaluation. This survey revealed that, altheaph the 
inhalation hazard Co health had been substantially reduced from that ues cml ryt 
during the first survey, the atmospheric dust ccnzentrations being emitted during 
falvicatien of these nw proicts, were still in excess of the The sladd Limit 
Yatues an des ipa <doin the first report. Tnerefore, all r: sconsnstw tat i: an dvayt 
memiin exectly as stated in the initial report ef March 1902. 

View monafacturer and Union Carbide 's Purchasing, Bonin’ ent oxy mensad 
a mesat deal of conzem abour the Findings revealed in this initiel repert chen 
it wis unesvered that the munifacturer's Research Lepartmont also hil cvaluated 
teve miterials ind was not able to produce results comparable eith hos: 
eonbaine fin Che report of Mavch 1962. That is to say, te ati herie bist 
concenth ations Leported by the manufacturer, when processing, “Thersrbest: 3" 
treet a lochs, tore substantially higher thin those revealed in Yhap 1 

tHTH-l-C-2, this mevelaticn disclose! the neo) Jor a mor? extensive ev duation 
ol this pooblern oy as to resolve all differences cf opinion relative to the . 
alincepheric dust exposures jn this environment. aie 

This; decision in favor of further evaluation, peereto! the 
priducticn ef a imich more extensive study than was originally planet, a study 

. 
ae +] which eventually encompassed three separate intervals ef dust Sain; Linn, » hiLysis, 

-ar) evalution bafore all of the unanswered health proble:ns ceull boa reomivesd. 

DIGCUGILOQH: These Chree davestipations vere actually jagtiated for the poms) pou jeres ——_—. 

of deth clarification and identification - purpourly for clarification ths 
acta hasand to health (if any) connected with the fabrication of lees Vifferent 
Nshation materi is and identification of acceptable measures for uss in reducing 
ALL expounres te within safe acceptable Limits. Teeever, each davestipatien 
occmmd for clesrly identifiable reasons as explained Lelow: 

Ive investipation of 24 Jan 62 wan conducted bee Wis et 

Le de Johns Manville Company suleitted a report. 0) tae thir 
Pesearch Popartment, which contained data thc. tdi tebaatt 
What submitted by this defactr at dn Report to bet ot, 

2. Uhis department desired to clavilyy tle veamours pes tes 
Wiscrepancy between the tea reports amdite htestipe 6 Tpiyed oy 
the actual conditions as they cxist dm theo eo tres sees pepment. 

Th Govestipetion of 25 and 2h Vb tkwevi ceuwktete bbe rg 

Pe tae Che pa cncing inves tigediony the tie imube ie as ar iebs 
omestiony i. Co, “Thenmnsles tone “Paylo™ cee heated 
‘ Dudeertently during the sams afternoon, apie bine ohich 
“15 not in keeping with an i Leanpt Lo Hird ate Sth owed ations 
- the crisinal report. Inthe original popacty 4 Hrebhep dad 
Von evaluited on separate cacarions so as te pres dad Vie 
t wel iLity: that any one sav; Le tniptrt conteadn chit: Brews 

- both oj erations. 
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PARTIR S| 

UMLOT! CANRIDE CMAMICALS CORIPANY © INSTITUTE PLANT P. 0. BOX 2831, CHARLESTON, WLS? vidGltu 

tetteed) tir, S.C. Giambruno. Dele 23 October 1963 
Cormsay 

teeta Industrial Felations Originating Oopl. MoJical Department - Plant 512 

Anqworing letior dete 

Corte Tice '. HW. Dickinson Mr. J. We Ferry subject Insulation Block Pust Survey 
lie. U.S. Tastman tie. P. Cc. Henry Censtructicn Insulation Shop 

Nr. B.A. Tuber Ih. R. A, Neal . - Plant 51) 
It. BL OT. Kine ir. D. R. Mhthengeene 
Ir. ELT Best Ih. HW. He Eetcham 
In. CU. Dornehl It. L. B. Weddell - Safety Dept. 

ot 

Enclosed is a very excellent and very complete Industrial Hypiene 
pert on the potential hazardousness ef "Thermobestes"”, "Kaylo" and "Carey-Temp" 
Insulation blocks which have been processed in the Construction Departirent's 
Jnsulation Shop. The report points out definitely that "Thermobestos"™ and ; 
“Camy-Temp" insulation blocks cannot be fabricated safely with existing: c:yuipment, 
hut that "Kaylo" insulation blocks can be fabricated safely. Mr, Peele's 
recommendaticns are quite definite and I am sure that you will wish to comply with 
them. I believe this. particular project should be considered completed. 

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

Very truly yours, 

cexton, [f,D. 
Medical Dircctor 

BIG shh 

Davcbesounes
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Ib. The velocity of air throurh the downdraft hood on both Gass with all other hoods en the system open. 

c. The velecity of air through tha supplementary overhead hood on both: Saws with all other heods on the system closed off. 

d. The velocity of air through the supplementary overhew! head on both Sav5 with all other hoods on the system open. 

PROCLDUELS: Both sampling. and analytical metheds were as follows: 

SATTLING: 

l. All samples used in determining the’ actual coneentraticns in air were collected with a midget impinger apparatus, sampling 0.) cubic feet of air per minute through impinger flasks containing 15 milliliters of double distilled dust-free water, , 

All samples used in obtaining particle size distribution cata vere collected on millipore filters connected to a small hatter,-oj erated pump. : , 

AUALTTICAL: 

1. 

2. 

PLGULTS: 

Tach dust sample was evaluated through the use of a countine pm cedure referred to as the light field microscopic counting technique. 

The particle sizing techniques were derived frein two separate coureas, Tirst, the sample was prepared for Sizing in accordance with a permanent mounting method.+ Second, the actual sizing was accomplished in | accordance with the recommended technique depicting the use of a filer micrometer and a standard microscope while using both the 43x (high and dry) and the 97X (oil immersion) objectives, + 

The evaluation and free silica determination of "Carey-Temp" material “aS accomplished through the use of two methods. First, though , information supplied by Mr. L. D. Immenc, Director of Research of the Philip Carey’ Manufacturing Company and second, threugh contracted analysis performed by Mr. Thomas HM. Durkan, Chief Chemist for the Trudeau Foundation, Inc., Saranak Lake, N. Y. 

vee Pages 8, 9, 10 and ll. 

Drinker and Mateh: "tremetaial Inst", 2nd Ldition, pp. VS0-159, VeCraw-Hill Peo Company, Tinie y Meu Tork, Llosa, 
; * Pautus, I. d., Talvitie, M. A., Traser, D. A., and Keenan, Ro Ge: "Use of Membrane Filters in Atr Sampling, ALLA, Quarterly, Vol. 18, p. 769, September, 1957 ; to brinker and fateh: “IndasteTal Dust", 2nd Edition, pp. 166-179, teGraw-Iill Loui: Company, Inc., Now York, 195", 

, 
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CUCU LONG: 

Relative to dust exposures from Graph. fl & Tables on Pages 8 © 3: j 

1. "Thernssstos" insulation blocks should not te fabricated when using only | the oripinal downdraft exhaust ventilation. | - ; 

2. "Kaylo" insulation blocks could be fabricated safely when using only tie , original downdraft exhaust ventilation if existing leaks, observed on the 
#1 band saw, are corrected, 

3. "Kaylo" insulation blocks definitely may be safely fabricated when using 
the entire exhaust ventilation facilities now available, i.e., hoods 
above the blocks as well as below. ° 

From Graph #!2 & Tables on Pages 8 & 9: 

1. !ethods cf handling "Thermobestos" blocks (preparatory to caving) and 
ccraps (after sawing) contribute greatly to specific individual exposures as demonstrated by the following facts: 

a. The fabrication process, which always begins at the #2 land san wie 
the simple cutting of each 18" x 36" x 4" block into three sintl ler blocks about 18" x 12" x 4", is normally the least dusty of all the 
fabrication operations as revealed by the samples taken on 24 Jan 1963. 

b. However, on 6 Mar 1963, this operaticn was revealed an being one of the dustiest, régardless of the ventilation being used. 

c. There «as only one major variable between the Samples taken’on the two dates, i.c., the method of handling the blocks rreparatory to 
Sowing. Consideration of the procedure used on these dates reveals: (1) that on 24 Jan 1983, the blocks were rolled up to the saw after having been removed from their Shipping cartons and stacked on a "dolly" for easy individual removal and (2) on 6 Mar 1963, the blecks were not removed from their shipping cartens until] needed by the worker. A large amount of dust is produced when blocks ars: removed individually from the cartons as a result of the hataral) abrasion produced when ene block is pulled over the surface of th» ether. 
Consequently, the dust concentrations on this date at this location Were greater than normal. , 

2. The supplementary overhead ventilation (added sinee the tire of -thie preceding two reports) does successfully reduce the dust exposures. However, it does not reduce "Thermobestos" Just exposures to vithin safe acceplalle Limits when cutting radii. 

Prom Graph #3 6 Table on Page 9: 

1. "Carcy-Temp" dust concentrations for cach exposurs was substantially greater than the comparable "Thermotystos" dust concentrations and in excess Of even the most lenient TLV established for human exposures, i.e., 50 mppef of air, 
a 

A24Q05? 
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. . 2.0 ‘Ter existing exhaust ventilition system as installed on beath: beaut servers 
7 is incapable Of reducing the dust hazard, asrociated with the faladeabicn 
\ of “Carey-Temp", to within safe acceptable limits, 1.e., 20 mppef of air. 

Relative to the exhaust ventilation system: 

1. The duct velocity in the downdraft ventilation system on Loth tar J saws 4 
is far below the recommended value of 4000 fpm. So 

2. The duct velocity in the overhead ventilation system on both bind saws is 
equal to or more than the recommended value of "000 frm. . 

3. The velocity in the downdraft ventilation systems for both bar! savs 
could Le increased by patching all holes, leaks, ete., now in existence. 

RECOM MNDATLOUS : 

F
e
e
 
e
e
 
e
e
 

1. I not. fabricate 18" x 36" x 4" "Carey-Temp" or "fhermolestos" insulation : y P 
miteridls unless: ; 

a. The atmospheric dust problem can te reduced to below 20 mpeef of ain 
tnvugh the use ef improved ventilatibn techniques er repairs to 4h 
existing system, or 

fo proiluce a product which will not release, upon fabricitien with a 

| b. The minufacturers of the two makes of insulation material: are able 

| band saw, dust concentrations in excess of 20 mppef of air. { 
. 

— Va 
Submitted by: -O fn. wae wt 

. Rk. DT, Peele 
Industrial Hygienist 

REP sh) 

23 October 1353 

} aera _— rs contr neo vtialpsiicea T= erential si ath : <3: i eo 
: 

. Te ee pied ot gt he ce te PR eel hee wT yt ag Shee Sey ete ce ce ty tien ge te ts wf ta | ITS NORE i Fy bree re OD ae ch ae + ee btm SOL a te ee Re DT a is: B® . eige o Fe : 
: . 
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« . INDUSTRIAL INGIENE supuycy Iyalugtion cl Alnospheric Dust Conditions at the Construction Insulation ohop : 
Table #1 

Atmospheric Dust Concentration Data . Collected When Using Only Partial. $ Ventilation, i.e., Only Below the Blocks 

Cutting & Edging Insulation Blocks 

‘Type of | 
Cencentration Date Material Description of Location in mpprf 

25 Teb 63 Yaylo #1, i.e., South Side of the #2 Band Saw 9,32. . 24 Jan 63 Thertobestos “1, " " | 10,00 
6 Har 63 " . Al, wt . " " at tt " " " 

51.50 

25 Teb 63 Kaylo W2, i.e., South Side of the #1 Band Sau 17,32, 24 Jan 63 Thennobestos #2, " nae 20.36 
6 Mar G3 " #2, " i 

42.70 » 
+ 

. 4 e 

‘Cutting a Radius on Insulation Blocks 

Type of 
Concentration 

Date Hiterial Description of Location in eppef 
Mir 62 Kaylo #3, i.e., South Side of ties #2 Bard Saw 17,19 

25 Veb 62 1" #3, " " " tr " " 0 " 3.3% . Kiar 62 ThetmnoLlestos #3, " ee 
191 ,"Q 

2u Jan 62 Le #3, tf " " wooo " tt aay) 69.89 
6 Mar 63 " #3, A CU "“ thon " " " 36.82 

_ Mir G2 Kaylo M1, i.e., South Side of the #1 Band Saw 3.06 
25 Teb 63 uw 

wh, tl " iT} u" u Ui) " tt 
29,35 

. Nae 62. Thevmbestos nyo" " "mw ms P3.30 
20 han 63° " mu, oo" " “oo " ". " £6.69 

° 6 Mar (3. a ay, " " it tT) CU " w 70,09 
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Tet: ‘de: 2 

Abmocpherie Pack Ceacentrat fon Rata 

Collecte: when Us inp ALL Aviilalde 
- 

Ventilation, J.c., Both Above € Below the Riecks 

. 
¢ 

Cutting & Edping Insugation Mlocks 

Comtentre rion 
Typo of 
Paberdal- Description of Tecation in onerel 

6 Mar 62 

26 Feb 62 

6 tar &3 

-26 Veb G3 

Themmobectos 
Carvey-Tenp 

Thouwrobeste: 
Carev-Temp 

fla, i.e., South Si: Ie of the 
Wa, "MS woe 

2 

Hoa, Lee, Scuth Side of the #1 
i! 2a, wt a“ ut 

Band} Saw 

Ban) Sav 
AT " 

an,20 
51,10 

17,53 
69,20 

Cutting a Radius on Insulation Blocks 

Date 

6-lair 63 

6 Bir 623 
26 Feb G3 

26 Veb 62 

Ne 

ee et ee eer 

“1 
nD 

fl 

aie 

my 
ry 

Ih, 

wry: 

Thay 

aioe Dearth ftde 4 

wee emer meme tt 

Tape cf . Cencant nabion 

Miterial | Description cf Location in mppol 

Tha malnstas “Wa, ives, South Side of tho #2 Band Gay 22.12 

Thenasbestas War, Leer, South Sik de of the #] Ban) Sav 51.70 

Carey-lemp Wa, " A 85.40 

Cn oyeTemp PSa, i.e., North Side of the ff) Band haw Leo. “0 

Index for Graphs fi, #260 
t 

South Gide Be 
” " fy 

WwW Li em 

" oy ny 

" “oN 
" 4 

"4 wo a 

Pound Saw = Cutting Blocks - Ventilation Ondy isles 
nw A - de ring uw - " Ty at 

" "  . Cutting a Radius - " " " 
tt we " “ .. ow " aw 

noo. cutting Blocks - 0" “Toth Above f bofbou 
uw we ~ Hlging, . tw - oo . eo t Ld) u 

nM Cutting a Radius - " " noose 
A _ w " L ” " iT) yy cry 

nd Saw - Cutting a Radius - Ventilation Poth Aleve Verdes 

ad 
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Petermnition of lercent Vary 
Prevent in “Thermobestos", 

Vibes #3 

Crys 

"Kayo" 
talline Pres Silica 

f “Carey-lemp" a6 Quartz by th: “Talvitie" Method 

Vi, 

"Thermobestos" 
of (As Contained in Rerort 62-I}l-1-G-1) 

Tvial ii Wy in Grams “2 in Grams "qin Grams ¥ tren §]992 

1 ~ ¢.$00? 0.0390 0.0069 6.42 
2 0.5900 0.0347 0.0068 $288 
2 0.5002 0.0396 0.0082 G.25 

Average Fercentage Crystalline Tree $109 = 6.u 

: 
ie 

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

Trial # Wyo in Grains Wo in Grams U3 in Grams % Tree Ty 99 

1 0.50090 0.0807 ; 0.0433 7.48 
? 0.5000 ° 0.0730 0.036" 7,22 
3 0.5000 | 0.0563 | 0.0190. 7 Mh 

Average Percentage Crystalline free S}0> = 7." 

"Carey-Temp" 
(As Reported by Mr. Thomas HM, Durkan) 

4 October 1963 

Comenents Soluble jn Hel . LO.04 Other Components Soluble in Phosphoric Acid 88.0% 

99,64 
Percentage Crystalline Tree 5102 as Quartz 00.41. 

9 A2408; 
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\ Tobte gu . 
Ventilation Rates on Two Pand Saws 

é 

Hood Being Ventilation Rate 
Date Pand Saw Checked Description of Condition an fpin 

25 Feb 63 "2 Downdraft | Only Downdraft System in Operation 1500 
6 Mar 63 #2 " " " . " " " 14850 

28 Teh 63° H2 " Downdraft & Overhead System in Operation 1200 
' 6 Mor 63 2 no " " _ NM " " 1200 
25 Teb 63 #2 " Every Hood in the System Open | 750 

. 6 ibr 63 #2 " " noonoN " " 909 

25 Feb 63 2 Overheard Downdraft & Overhead system in Operation 494 thir (3 #2 " " es a rc ueG9 
£5 Teb 63 #2 " Every Hood in the Syston Open WON i 6 Mir 63 #2 w ow " mou " " ae 

25 Feb 63 y Downdraft Only Downdraft System in Operation 2100 
6 thie 63 uh " " " " " " : 104 

(25 Feb 63 rl " Downdraft € Overhead System in Operation 09 6 Har 63 . " " " " nooo " 1150 
25 Vel 63 HY a Every Hood in the System Open 1109 6 tlar 63 #1 " LT " W " " “ou 

25 Fob 63 fy | Overhead Downdraft & Overhead System in Operatien S00 
6 Mair 63 ff} " " " " " " " Weaa 

25 Yeb 63 W1 " Every Hood in the System Open "200 6 Mar 63 Wy " " " noc " " 

A24052
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