*

Y
REVIEW OF ASBESTOS-HEALTII LITERATURE PLEAlxm';-:-: 8

Uc-170

Over the past decade; the oeeapatiopal and erivironmental health hazards of .
asbestos have reeei;ed as much if not more attenti;n from the worldwide medicai
profession thap any qt_her tpxic substance known to man, ‘with the possible exception
of automobile emissions and-t.he by-products of cigarette smoking. While the medical
Iitemmfe now centains more than 4, 006 articles and learned papers on asbestos-related
disease, only a small percentage of thla vast a\.camalaum can be -consxdered
significance in our u.nderstandinv of the problem. It is the purpose of £MS review to
identify those papers that are of special importance, to briefly report on the fmdmve
contained therein, and to provide a cross- -reference of the papers ;vxth regard to th&*

, general areas of the problem with which they deal. No attempt will be mad= to comxi';ent

critically on the contents of the papers rev 18’wed.

General Reviews : . . .

While numerous comprehensive reviews of the asbestos-health problem have
. appeared in the popular press (Brodeur, Shernll Porter, etc.), these have all be°n
argumentative in tone and cannot in any way be conelnered scientific papers. Onl"
three general reviews of the overall issue have beep published in learned journals
or by scientific or;.;aniaations of high repute. These are Dr. George Wrightl's

(1)
"Asbestos and Health in 1969," ‘he National Academy of Sciences p'tmphlet "Asbestos:

: ()
The Need For and Feasibility of Air Pollution Controls,™ and the rather abbreviated

"Report of the Advisory Committee on Ashestos Cancers to the Divector of the

o

(2)
Intzrnational Acancy for Iloscarch-on Cancer.” l\ fourth, zeneral veview,

1

Ai785

Union Carbide trial exhibit UC-170: Review of Asbestos-Health Literature (undated), bound with 1963 Union Carbid... Published by AsbestosClaims.Law
ACL Doc 15439 - Page 1 of 32 asbhestosclaims.law/library/15439/1


https://asbestosclaims.law/library/15439/1

"Preliminary Ai.;: Pollution Survey of Asbestos, '('4.2.vas prepo.rcd in 1969 by Litton Systams
Incorporated for.hEhe old National Air Pollution Control Administration (pre.decessor to
the EPA), but in is marely a non-critl'cz'.l lirerature review and cannot be placed in tha
same co.tecrory as the ebove three papers and documents. ft was, in essence, sﬁpersedeq
by the NAS document which was also prepared for the EPA. |

The Wr1°'ht NAS and IARC documents ail e:».amme the va-.nous e.sp.ec. of t'r;e
problern, and InA enéral agrze that the ocwpatz nal health hazards of asbestos are ser;o-u.-.

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

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

ar

3 Early Studies and Asbestosis U T R _ .
As some critics of the industry are fond of pointing out, the first mention of

asbestos-related disease in the h*era‘ure occurred nearly 70 }ears aﬂg By 19..0

_ : : 61
asbestosis was a venerally recoamzed ohcupauonal hazard of asbestos e.\posu- ._(, but it

was not until 1947 that the first major link between asbestos 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 231 lung cancer deaths é.mong 235 persons known to have diedﬁ with asbestosis

(7
between 1924 and 1946. 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 important of all asbestos-

-

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

centered on emfuloyees at a single asbestos textile factory in Great Britain. The first
. () _ -

results were published by Doll in 1955(, with subsequent updates being issued in 1965,

1966 and 1968, the last being entitled "Mortality frorm Lung Cancer and Otker Causes

among Workers in an Asbestos Textile Factory.” N

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

In 1960, Dr. J. C. Wagner et al published ""Diffuse Pleural Mesothelioma and

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

| (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 2t 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 pumber of earlier obscure German papers had also noted the relationship.
Because many of the cases reportéd by Wagner had not been occupationally exposed,
a number of im}estigators launched studies to determine if the general public was at
hazard to mesothelioma from asbestos in the general environment. The most important
. (11) ‘
of these were by Newhouse and Thompson (the case of the woman who developed
mesothelioma from washing her husbuand's clothes comes from this study), Stumphius
(12)

(13) 11 15)
and Meyer, Lorow et al, Licben and Pistawka(, a.)nd M¢Donald et ;11(. Both Newhouse and

Ai7861 a |
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Lieben found numerous non-occupational mesotheliomas; Stumpnius found a number of

-La

cases among non-asvestos hardling shipyard employees:; Borow found t'vo noa-occupat ..a.l

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

bcDonald, whose study involved the eatire Canadian population, found no cases in & th
neighborhood of szadia.n chp_,"sotile_mmes nor in the household of people working v..:

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

\

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

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

those of Newhouse on a British asbestos textile factory: @ehkoff on the insilation worxers(,”)

,-

on an amosite msul:mon pla.nta' g.ud on Lhe J-1 Manville plant (unpublished); \Iancuao on
4 -
American textile workers :ﬁ'a)and McEwen on shipyard workers in Scotland (it is this study

upon which Selikoff has based his predictions of an epidemic of mesotkeliomas among
4 U.S. World War II shipyard workers).a‘g) ' : : | .
GI Cancer - ' - '. - .

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

0
'

(17 '
exposed employees. g'mce ther a number of other investigators, such as McDonald ond
(16) (9)
Newhouse, have also reported increased rates, while still others, such as Knox-Doll,
have not. The NAS document cousiders the evidence inconclusive, while the IARC report

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

Ashestos (Ferrnuzinous) Bodies
The general public heahh scare rc asbestos arose out of two events: (1) the finding

of non-oceupationally cxposed mosotheliomas in the vicinily of asbestos mines and

.- 577852
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factories, anad (2) the discovery of coated asbestos [ibers (asbestos b‘odies) in the lungs
(21) ' o was widesnro:
of city dwellers. Approximately five years aso, there was \‘.'Ldeap-.c.‘.d COHtEOVE:SY over

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

22 : '
factf \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 asbastos(, o:g.nd should therefore

24)

, : ) 2 ) : )
more properly be called ferruginous bodies. “The controversy largsly subsided when

(25 L . -
Selikoft, G)ross and others found uncoated free asbestos fibers in human lungs, yet

could find no link to diseasz. Selikoff further found ro increase in the number of

asbestos bodies in human lungs in New York City between the 1930's and the 1960's,

. 2 v
despite the growth in the use of asbestosf G)In Great Britain, on the other hand, Um

L . (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 general public is accepted as fact without attributing

2
to it any particular importa.nce.( )

Asbestos Mining and Milling B "

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 c;f detail. Ce'rtainly the
most comprehepsive mining study'has been that of McDonald et al in the chrysotile
_prd_ducing region of Quebecfzo)smdying more than 10,000 past and present minex's;
McDonald established that the overall mortalit}; rate of the cohort was less than that
of the general Canadian populatioh, that mesoﬁxeliomn was not a significant cause of
death ;uuo;r__-,'. the ;ninefs, and that an excess of lung cancer was limited to those workers

) . . 27) 2
tat have the highest cumulative exposure. In South Afriea, ‘.\’ebster(:md Sluis-Cremcr("s)

Ai7863
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T3

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 crecidolite producing

' 2
region of the South West Cape. Vigiliani has studied chrysotile miners in I'taly( aggd

. . 3
Kiviluoto and Meurman have examined the Finish anthophyllite mining industryf 9

Textile Manufacturing

In the asbestos manufaciuring industry, the préducfion of. asbestos 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 a;bestos manufacturing operdtions and heunce the most likely; to result in sub__s?tantial
cases of disease amoné the émployees exposed. The most important studies have;:een
those of Knox-DollSg)Newhouse(,lsllIancuso(la%)d Enterline(.SI)All reported greatly. iﬁcreased
rates of asbestos~related disease amorg the cohorts studied. Selikoff's unpublishad

. . ' . (32) . .
study of Manville workers and Enterline's study of J-M 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. OFf 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 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) ' N
industry. The results of this research are as yet preliminary but scem to indicate a
risk considerably less than huas beon demonstrated in the textile manuincturing and
insulation application and removal industrics.

o4
179
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In a report given at the Lyon conierence in October 1972, Entcrline prescatad

£ .
-a breakout of data Trom his retired employee study on workers in rigid shingles and sheet

-

and asbastos-cement pipe operations.. Both subgroups freimn the larger study showed

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

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

)

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

' (31)
Iung 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, bug’
. (31{ ' . . .
no overall mortality increase. No other papers have been produced in this area. -

Insulation dlanufacturing

' 17
Selikoff's study of amosite insulation workers (the famous Patterson study £ )

in which he demonstrated higk rates of all asbestos-related diseases, is the only researcx’

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 examineg
.thus far.

Insulation Application Tredes

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

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

a7 .
examnles,
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As a subgroup of the overzll insulation a2pplication and removal trades, shipyard
£ :
worikers have received spacial attention. The most important research corducted in
) _ - : 17) (19) (33) (36)
this area has been that of Selikofi, McEwen, Harries and Murphy. The special 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
exiending the hazard of asbestos inhalation to many more individuals than me rely
tcose handling the material. The McEwen and Harries studies have been imnortan

in this regard.

Dust Levels and Disease _ e

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

found today is a result of conditiors existing 20-30 years agc; and longer. Efforts t&
determine the highest level of exposure tha.tA will result in no disease, i.e. to fmd a "'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 termé, i.e. "low, medium
or high.'

2. Within the past 10 years, the'accepted method for determining exposure has
changed from particle to fiber cpunting. 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 bzcn possible to accurately

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

Gibbs, using data from the McDonald studies, has suzgested that standards

B " 7 86 J based on puarticiz counts should be establishéd in those industries where
\
: 36b)-
- . e \ N . . . - . (‘, )
sufficicnt past dust data of this typa is available.
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' Atterripts at determ&ing saf2 expdsure levels. have, thus, been relatively fow.
Selikoff et &1 have .concludad that the time weigatad average exposure of insulation
workeré is less thzn 5 fibe‘rs of asbgitos per cubic centimeter of air. However, no
dust counts were taken by tﬁe Mount Sinai groﬁp 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 publishad in this area has bzen 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,"

36c
the paper recommended the establishment of th2 now famous "two fiber standard. »(280)
The United States two fiber standard, scheduled to go into effect in 1976, is based 1grgaly

on this report.

Among those studies that have sought to establish a relationship between past
1190

. 420} (3G£ . (32) {33
particle counts and disease are those by McDonald, Murphy, Coterline and Waill.

Asbestos in the Envircnment

Various investigators have demonstrated the existence of asbestos ir ambijent
. (37,38) , |

air and water. None of this research has established a link between the quantity of

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

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

. Teports is that current levels of ashestos in the.environment present no hazard to health.
One possible source of asbestos in the environment that has been thoroughly

. . L . : (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 asbestos

RER TR T
Gir poilution.

Ai17867
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- 10 -
The use of asbestos-containing spray insulations has 2lso been investigated by

the Mount Sinai Efvironmental Sciences Laboratory, However since this practice has

-

: ' . - (37)
been banred by the-EPA, the study is now of only academic importance.

The natural cctica of wind and water on serpertine rock formations release small
thouzh detectable amounts of asbestos into ambient air and watar, but precise data as
R flavyad n (
to the contribution of these "natural sources" to ambient concentrations is unavailable.
. . . [ - (41) .
Selikoif has mvestwa.ted the asbestos contznt of parenteral drugs. Ciher studiss

on asbcstos ingestion ard iniection are due for pL.bhca-xo*x shortly.

Variables on Patbo'z-mcxh _ : .

One difficulty in finding a solution to the asbesto;-hea’l th prooelm ha.s been t}e
T ‘l

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 cwarette smoking, asbestos inhalation and lung cancer,
: - . : (22) ;

but has not discovered the mechanism whereby the relationship operates. Cralley et al have
. ) (43)
suggested that trace metals attached to the {iber are the prime cause of carcinogenisis

Many researchers have corncluded that crocidolite is more hazardous than either
chrysotile or amosite, and that amosite is perhaps more hazardous than chrysotile.
Timbrell suggested that the varying cerodynamic properties of the different types of

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

(45 45&) (L‘u\
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

EDM sized fibers being less, if at ‘:111, hazardous.
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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 alrsady

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 A
related diseases? If so, what is 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 ?
“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 diséase, especially
cancer? |

5. hat other causes of mesothelioma are there, in addition to ashastios é.xposure

6. Can asbestos cause other diséases in addiﬁon to asbestosis, hing c::.n;::er,
mesotﬁelioma and GI cancer (it h;J.s been suggested that asbesios ca;x
caﬁse 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 |
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Conclusion

ranfén

i > i th itut: scupational and Euvi menia
According to Dr. Premysl Pelnar oi the Institute of Occupational Euaviron

§ ; N ' ti and cdnt e R A P
rlealth in Montreaf, approximately 90 percent of all information and data rnow availeble

on asbestos-health’is the result of medical studies undertaken within the past en years.
Nonetheless, major sect_ions of tl}e asbestos manufacturing industry have not been-

¢ investigated at 211, or have been investigzted by only one researcher, whose resulﬁs
are therefore not comparable with other studies nor, consequg_ntly, are they refutable.
Until we have answers to all the unanswered qqestions, and until we know througn

_ - o )
scientific investigation that this or that use of asbestos is safe or unsaie, 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. '
' i
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Johannesbur 1969. Cape ’I‘own- O\foxd Lmversxty Press, 1970, pp. 99-105.

26a. Y¥m, C.H. '"Study of the Sccular Trends in Asbestos Bodxes in London 193 5-1968,"
British Medical Journal, 1971,
Air7872 - S
* 27. Webster, I. "Malignancy in Relation to Crocidolite and Amosite," presented at [ARC
Conference on the Biological Effccts of Asbestos, Lyon, France, 1972.
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30.
* 31.
* 32.
33.
* 34
* 35.
36

36a.

Sluis-Cremer, G. K. nd R.S.J. duToit. "Amosite and Crocidolite Mining and Milling
as Causes of Asbestosis," presented at IARC Conferance o1 the Biological £ifects of
Asbestos, Lyon, ‘France, 1972.

. Vigiliani, E.C., L Ghezzi, P. Maranzana and B. Pernis. "Epidemiological Study of

Ashestos Workers in Northern Italy,™ Med. Lavoro 59:481-455, 1968.

Meurman, L.O., R. Kiviluoto and M. Hakama. 'Mortality and Morbidity of Employess
of Anthophyllite Asbestos in Mines in Finland," presenied at IARC Conferezce on the
Biological Effects of Asbestos, Lyon, France, 197 2. N,
Enterline, P.E. and 1_\'I.A. wendrick. "Asbestos Dust Exposures at Various Levels
and Mortality," Arch. Environ. Health. 15:181-188, 1967.

Enterline, P.E., P. DeCoufle and V. Henderson. "IMortality in Relation to Occupa‘;ional
Exposure in the Asbestos Industry," J. Occup. Med. 14:897-503, 1972. .

Weill, H., C. Waggenspack, C. Rossiter, W. Bailey and M. Ziskind. "Radiograjhic'
and Physiologic Patterns Among Workers Engaged in the Manufacture of Asbestost
Cement Products: A Preliminary Report, " presented at Confzrence cn Respiratory
Disease in Industry, 1972. o : : L

Enterline, P.E. and H. Weill. nAsbestosis in Asbestos Cement Workers, " presented
at IARC Conference on the Biological Effects of Asbestos, Lyon, France, 1972.

Harries, P.G. "Asbestos Hazards in Naval Dockyards,' Ann. Occup. Hyg. 11:135-145,,
1968, : .

. Murphy, R.L.H., B.G. Ferris, W.A. Burgess, J. Worcesier and E.A. Gaensler.

"Effects of Low Concentrations of Asbestos," New Enrg. J. Med. 23835:1271-1278, 1971.

Ayer, H.E., J. R. Lynch and J. H. Fanney. "A Comparison of Impi.nQer and
Membrane Filter Techniques for Evaluating Air Samples in Asbestos Plants,"
Apn. NY Acad. Sci. 132:274-275, 1965.°

. Gibbs, G.W. and M. LaChance. "Dust-Fiber Relationships in the Quebec Chr;féotile

~ _ndustry," Arch. Environ. Health. 28:69-71, 1974.

36c.

Sub-Committee on Asbestos, Committee on Hygiene Standards, British Occupational
Hygienc Society. "lygiene Standards for Chrysotilc Ashestos Dust," " Ann. Occup.
Hyg. 11:47-69, 1968. -

Vietalzon, W.J. and F. L. Pundsack. "Ashastos in th2 Ervironmeant, ' prosented at
IALC Confercnce oa the Diological Effects of Ashastos, Lyon, France, 1972.

Cunningham, if. ML and R. Pontelract. "Asbestos Fibers in beverages and Drinking

A:7873

valer, ' Nature 232:332-5504, 1971.
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44.

Lynch, J. R "“Brake Lining Decomposition Products,™ J. Air Pollut. Control Assoc.
18:324-526, -1968.
Jacko, M.G., R.T. DuCha.rme and J.H. Somers. -"Brake and Cluich Emissions
Generated During Vehicle Operation, ' presented at Automobile Engineering Meeting of
Society of Automotive Engineers, Detroit, 1973.
Nicholson, W.J., C.J. Maggiore and I.J. Selikoftf. "Asbestos Contamination of
Parenteral Drugs,'' Science 177:171-173, 1972. _

' o . N _
Selikoff, I.J., E.C. Hammond and J. Churg. "Asbestos Exposure, Smoeking, azd
Neoplasia," J.A.M.A. 204:106-112, 1968.

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.
Timbrell, V. "Physical Factors as Aetiological Mech:-uiisms," presented at I.A]ic
Conference on the Biological Effects of Asbestos, Lyon, France, 1972. 3

. e
Stanton, M. F. "Some Aetiologic Considerations of Fiber Carcinogenesis, " presented
at IARC Conference on the Biological Effects of Asbestos, Lyon, France, 1972.

. Stanton, M.F. "Fiber Carcinogenesis: Is Asbestos the Only Hazard ?'" J. Nat. Cancer

Inst. 52:633-634, 1974.

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

NOTE ON REFERENCES: (1) In some cases, Dr. Selikoff's stuciy 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
oi those that have been published. (2) Evenin a 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. ' ©
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_PL_AINTlFF’S
I EXHIBIT
g e uc-171
Sl ey TN asnnaerenRainn ST
LaTe S utabhl tat o
\,/' - ’ !
L LIY L Ena g ennmnn CIITEMTALD CODMPANY  ° §MATITUTE PLAMT F. 0. DOX 2RML CHLRLISTON, WEST W%,

Ta (Havs! k. J. Sexton, H.D. Dete 29 liovember 1963
Cerocy ’ ' : '
tovaten  Mzdical Department - Flant 512 Originsting Dopt. Iyxltlstrial Hygicnz - Plant 512

Answering leHer dots

Corpte  tr. 1o Il Dickinson e, J. W. Perry  sbled . Constructien Ingulation Glop
the. M. S, tastmm tr-. . L. Henry _ Building 511-201d
e, 5. C. Clamtrwy e R A. Heal A’C'QL .
e, B AL Baler i, . P, Hatheny
e, . TLFing 1. M. H. Fetcham
P, L. UL bBant v, L. B. Yeddell - Safety Dept.

. C. U, Denehl r. Fo G Comerford

54
3.

1n accordance with Mr. P. E. Henry's recquest of Thrzlay,
7 liov 63, T have investigated the fabrication of *Carey-Temp" pipe COVCTITY,.
Thin operation i carried cut with band s1ws arrl, on the hasis of wvisual
Aharrevation alone, it has been decided that there shiould Le no health hacand
Gencesiated with this particular type of operation.

, This jwvestipation took place during the morning of Thrwadayy
ot 63, in the company of tic. K, B. Lanham, Foreman of the Falrication
Tnanlation Chop, aned consisted merely of obscrving, the process of th: cutting
of 1Ll sestions of eifht inch diameter "Carey-Tomp" pire covering with o

el s, 19 el fort was made, at that time, to determine the actual canaentration
of otmogple ric st Taing produced during this operation. 1t should it 1o

e cunary Uo peviorm this specific test 5O lonp a5 working conditions A nY!
At e appreciably (o those observed on this date. However, & macw thoasrich
e taation of theae craxlitions will be performed ir ) ir s g Sty

vy eated. (2) omployecs Legin complaining abont weoactions much s Vel
., (3) o thicker material, i.e.,more than tut inches in diamst
cat-titute d for {abrication, ov (4) the fabrication shop Lopins catline woh
e ot f-section from large blocks of "Carey-Temp".

“Very truly yoars,

'R
e

.
te {

R. . Pecte
1ndustrinsl Hypicnist

A24050
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SUtEIRY

————— ——

CTemp”.,

IV TREAL HYGILNLE 0evEy
Constructien Inzalation Shop - !idlding §11-2018

Feport 63-IH-3-G-1

The Conetruction Insulation Shop (Building 2018), Plant 512 location, t-utiiely
fabricates larg: quntities of insulation block with ventilated lani swr Thds
mote efficiont procedure of fabrication has replaced en older, 1i%e hoored,
7 astice of using simple handsaws to do the jeb.  lowever, it hag, at the saes
tims, created a health hazard resulting from exposure to excessive concantratlions

of atnospheric dust.

The lazand Lo haalth has l2en cvaluated ad report-~ proevioesiye
with the result that one material, "Thermobestos"” was clearly Jdentifie! with tha
hacand (eseoded TLY) - and another material, "Kaylo", was safe to fuivimals
(eithin TLY). . The javsent rejort (the third on this subject) was initisted inan
attempt to supply antwers e three basic questicns: (1) was thore any o
in the eriginal evaluation of "Kaylo", (2) can supplanentiary exhoanst ot ilatien
podiee Uhe "Thormolstos” hazand to within cale aceeptable limit:, and (1) i
A hazard Lo health produced in the fabrication of a third material, i.c., "fCaves-.

T

.

B .
The information uncovered in the present cvaluaticn wvirccals the
following facts:

1. "Layle" inmilation blocks can be safely fabricaiwlwith the
existing cuipment.

2. "lhermobastes" insulation Llocks canntt te safely ! iricated ot
Lhe present time with existing cquipmont, but coubl e
safely fabricated if the exhaust ventilation is npraced.

3. The TLV (Threshold Limit Value) for "Carey-Tt pnt in leatical
with that established for both "Kaylo" and “Thenwol.ntos”,
i.c., 20 mppef (million partizles par cubic feot) of air.

W, "Carcy-Temp" also cannot be safely falbricate! witi the e mLANf
equiprent, but could Le if improvements are ma'. In e
ventilation system. :

5. Ihe oripinal "downdraft" exivmstecventilation rateri, o vither
land saw, do not meet the rocommended capture walacily pate
of 4,000 fpin {feet per minute).

f. e supplementary "overhead” exhaust ventidatisn en btk bl
s, inoon dmprovement and the vates do meet Che peoovusetehod
capture velocity rate of 4,000 fpn, ‘

1.1, Bepen U 62-1H-1-0-1 and 62-1i1-2-6G-1
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o The "kaylo" insulation material had Lo be re-esabiated

\ 3. The Constiuction Insulation Shoprequested thal o new insulation
miterial, i.e,,. "Carey-Temp", be evaluated.

The investigation of 6 Mar 1963 was conducted because

J. The Construction Insulation Slop recently il instalies
supplonentary exhaust ventilation on loth ban! maw .uvl,
desired to know if this additional control method tsvild reduce
the "Thenmobestos" dust conc anmtJ.ont: to within safe accoptable
limits,

A cemparison of the reasons listed above discloses thit cach was
ditferent in content and concerned actually with different inven tizations but
AL were interrelated in pat, i.e., each was concerned with the sane nrzironeent
Lhey same locaticn and the seme specific methods of fabrication. Crnerqus ntly, the
saurpling procedures, utilized in each instance, bisically were identical and in
azcordanze with the following condensed explanation:

First: Two mzthods of fabrication, i.c., cutting anl a.bing, .
and cutting a radius, were evaluated at ~ash lan! =aw & ¢

since this is .,tandarrl practice followed in the fabrication
of any insulation material. :

Second: The environmental conditions of both praceding r rarts
i.e., 62-IH-1-G-1 and CZ-II-2-G-1, wcre dupl Lealey in that
all cutside.doors to th: Luilding were closel,

1hird: Fach dust sample was collected in the operater's Lreathing
.zone as he worked in the fabrication precess.

Fourth: The complete fabrication of "Carey-Temp™ in-ul-tinsh blecks
was cvaluated in two ways: First, with all availab)e
ventilation in opemtlon and secos 1d with only th:-original
dowmdraft ventilation in operation,

Specialized tampling procedurss were utilized alro bpeine sl
¢l the Tatter tvn dnvestinations, in on endeavor Lo evalate the aeryhee ey
crhuastocentilation system vhich had been inslalled as vecommond-', 1 oo ware
A tollows: '

Five:ts o The complete fabrication of "Thejwslar e ioeut tinn by ks,
van cvaluated In two waent o Tirgt, wilhe bt e 1gh)e
venbilation in operalion and secomduwith onbey ties original
devihraft ventilation in operaticon.

Secomls The complete fabrication of "Carey -Tv.q i Do bl bs
was evaluated while ulilizing all avajilalde -ty ot
vent ilation.

b e =R o -
AL : vv_:-’ n\?" l\a,.n-! n,"‘ I" Mok ( 1, N
-'.'1;‘._‘-.‘:‘ ""N': ’L"?’ ?\- A R T "*"""":?. LA
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JL 15 necessary to cxplvun that "Kaylo" insulation blocks tias nol,
inclulad g a pot of this evaluation since the initial investigation, (perforw:d

\ S without supplementary exhaust ventilation) disclosed only ona exposure exceeding
the TLV of 20 mppef of air ang, thercfcrs, it could be assumed that any ventilation
that might be added should be more than adequate in controlling the hazard.

.

EVALUATIONS :
A, Atmospheric dust exposures: ‘ -

1. The conzcntrations of inhalable dust, present in the 'bmﬂthinf zonc when
fabricating any cnc 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
impingement® 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 eazh sample waz estatlisheis ©
throuph the use of standard light field microscopic counting
techniques as described on Page 5.

2. "'Ihe size of the particles of inhaled dust was determinerd, for loth "Kaylo"
and "Thermobestes", in the initial swrvey of 1962 in acconlance i:ith the
procedure descrilod on Fage S. Consequently, no effort tas oxpended to
repeat the determination for any of the insulation materials since the
sawing Llechniques as well as equipment, i.e., saw blades with threz teeth
to the inch operating at 2200 linear feet per minute, were identical cn
loth oczagions and, therefore, the size of the particles shimild not be
expected to deviute to any grecat degree from the prior reconled values.

3. The corposition of the dust, i.e., percentage crystalline free miliza or
rercentafe asbestos was determined for both "Kaylo" and "Thenml-itos"
in the initial survey of 1962. Consequently, no effort was ex pencke] to
repeat this determination since the materials used on both cacasions, were
reported a5 being identical in composition. However, zinue the cu*lorition
of "Cirev-Temp" was not established at any earlier date it wan Jduemed
imperative that it le determined and reported at this time. This was
accomplished as described on Iage 5.

B. lecal exhaust ventilation controls:

1o The velocity of the adr being exhausted throuph the vent tlation brexl
openings on both hnind saws (1 and #2) was measured through thve use of a
Iodel 60 Anemothernn air meter..

2.- Tour variable conditions of interest were evaluated:

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

* This meanz fo strike afainst, as (in this appllcatJon) the stmqu or datshing of atmospheric

dust particles apainst the Iottom of a small J.mpmgcr flask containing u spec ific volume
of dust-free water as a rollcctmg medium, “
A24053

e ?‘ . i _m" . V_A".' s " o oy ‘.,'_. IRV . u
MR ’4”'"4.‘__“&* 'ﬂ‘ J-! ‘3‘.’.; o "_,.'r’ ‘ \; s ,,w ‘.“ : _!n" d 3. he -.\';% ﬁ .
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1Hiiinsne Il‘ DA et bt ted dn Haeh 1962, stated that aug anbiidat o b 3ot

"'”‘ v prvhced Gn the Constimetion Insulation Slop ubmever "o ontos”
, Jn-nl iticn blocke wme falricated.  In July 1862, a second swwvey was conhicte) 7'1'
in ordar to evalnate threée naw "Thermobestos' raterials which had twaen suppliod
by the mumfactmer for evaluagion,  This suryey revealed that, altleeaph (e
inhlation hazard (o health had been substantiallv reduced fr’om that e 'ml- v A
hring the first sarvey, the atmospleric dust conzentrations  Loipe wmiried daring
f-aication of e now prochicts, were still in oxeess of the Thes slojed lw it
Yadaen ay (lf"‘lfnlh «in tha {irst mpox't. Therelore, all -ron.n-whu s slem

peain exectly as o stated in the initial report of Much 1902,

Ties mmafacturer and Union Carbi 's Durclosing Donon et -“; RN
A mw.n ‘deal of conzmm abous the Findings rovealed in this initiol rejort sien
it was uneevered Ut the muunfacturer's Researr:h Lepartmont al@o hal ecaluated
e materials and wasn ot able to produce reosults comparable with ¢l
conbaine bin the yeprrt of Fach 1962, That is to zay, e atmesg heric st
c.:r‘.n-:rntx..\'.'ion:‘. veported by the manufacturer, when procassing "Therselest 2"
e lation blocks, wane substantially higher thm these rvealed i bopoas
to=IH=1-C-1. This ivvelaticon disclosed the necd for a more extonsivs eodaation
ol this prublom w0 as to resolve all differentes of opinion rclative to thn
atm:gpherdc dust exjosures 3n this environment. ' .o

- [ 4

This decision in favor of further evaluation, prosecto! (o
production of a irach more extensive study than vas originally plansuel, a study
vhich eventually encompassed three separate intervals of dust cany lm, , n\L'.':;is;,

~and evalution Lzfove all of the unanswered health pmblc"n., ccul-l o roenyivesd.

DIGCUSELCI:  Thene three fneestigations were actually initiated for the peenr ol e oven
of Toth elarificodon and identification - purjeiscly for el ari{i-ation ok
.‘ml:nl bazand to health (i€ ony) connected with the falrication of '.Iuv-‘ diffarent
manbatizn miterivs and jdentification of accepleble measures for vz in relusing
AL exporrnas te within safe acceptable limite.  wever, ocach dnvestipstion
ocoanred {or elesrly identifiable reasens as explained Lolow:

I'he dnvestigation of 24 Jan 62 was conducted brr° M

Lo Jobng tanville Company coleitiod o vopmrt . -0 0 e th e
Ferecaveh Pepartment, shidch cont avined Qdara th o o o1 1) g
Lhat sulntled by this defivte nt in Fepapet o0 o

70 Mhin depa tment desived to clavily Fle voamons 1o oo
‘hscrepancy between the two yecpensts and o B ibe o T ignd
the actual conditions as they exminl in Ll v 00 Se v pomen!

Themvestipation of 25 and 26 108 60 vas coguhete Vi o s L

. e the c-‘llux[' 1nw*:.r1Lul dy the Lo anrad cdieo e oy il
Poeest o, i, C.y "Thepnol <2 1o o "aylo™ e 0 b prad
i nd"'l'r‘nlly during the nam: aftereion, a jass - tue ohich

.15 oL in keeping with an ,ull-mpt Lo ofimulate 13 0 cwelition:
L the erivinal report. In ‘he original popoct | 0 b bakorial
sonoevaluated on saparate ¢coationts oo an G ;:-_:.Inv':~'li.-"
{ ""'!1 ilite that any one saw; L mipght contaf, <o Fpenend
- Loth o ~rations. '
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UNSION CANDIDE CUATAICALS CORIPANY o IHOTITUTE FLANT P. 0. 80X 2831, CHARLLSTON, WiS! ViKbini

loMasd Io', S. C. Giambruno Bete 23 Cctober 1963
Corpany

teestizea  Industrial Pelations Originating Oept. Mndical Department - Plant 512

Angworlag loHor dete

e

e, U, 5. Lastman lr. Po L. Henry Censtructicen lnsulation Shop
Hro R. AL Hhiber 1. R, A, leal ) - PFlant 511

. B. T, Kine I, D. R. Mtheny=&=4k

I, B L Boest I, N, H. Ketcham

Ine C. U, Darnchl 1. L. B, VWeddell - Safety hept,

Coerte Mo .o 1. Dickinson  Mr, J. W, Ferry suieo . Insulation Plock Pust Survey

Enclozed is a very excellent and very complete Industrial iHypricne
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.
ledical Dircctor

PGk

fncleaures

A2405h
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Lo The velocity of air throush the desnedraft hoo:l on toth sawe with
41l olher hoods on the system open.
c. The velocity of air through the supplementary overhead howd nn toth g
saws with all other hoods on the system closed off. '
d. The velecity of air through the supplementary overheowl heod on Loth
5aws with all other hoods on the system open.
PROCLDUELT:  Both sampling and analytical methods were as [ollows:
SATPLING:
1. A1l sam;?lcs used in determining the’ actual coneeontraticnz in air were
collected with a midget impinger aprarvatus, sampling 0.) cubic fect 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 dita tere
collected on millipore filters connected to a small hattery-cjerated
pump, : : .-

WNIALTTICAL:

1. Tach dust sample was evaluated through the use of a counting rimzedure
referred to as the light field microscopic counting teclniqgue, -

2. The particle sizing techniques were derived from two Separate coarees,
First, the sample was prepared for sizing in accordanze with a Jermanent
meunting rethod.+  Second, the actual zizing was acconplished in
accordance with the recommended technique depicting the use of a filar
micromelen and a standard microscope while using both the W3y (high and
dry) and the 97X (oil immersion) objectivcs.i

3. The evaluation and free silica determination of "Carcy-Temp" miterial
=5 accomplished through the use of two methods. First, thivuph '
infonmation supplied by Me, L. D. Dnnenc, Directer of Reseach of the
Fhilip Carey Hanufacturing Company and second, throuph oot act o
Analysis performed by Mr, Thomas M. Durkan, Chicf Chemist for th: Tirudeau
feundation, Inc., Saranak Lake, N. Y.

[LOULIS:  See Pages 8 9, 10 and 11.

Drinker and lateh: st egal Dust™, 2nd Edition, pp. 152-153, HzeQraw-Hil) oo Conpany,
Liosey Hew Yol 1945y, .
 Pautus, 1L L) Tolvitie, N, Aoy Traser, D, A., and Keenan, R, G.: "Usc of Hembrane Filters
in Atr Sampling™, AJL.ILA. Quarterly, Vol. 18, p. 269, September, 1947 .
tobrinker and Hateh: "IndusTeTal Dust”, 2nd Edition, pp. 166-179, lizGraw-11il1 Lo Company,
Inc., New York, 195n, '

A2405¢
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ii_-_l:('ll'?.l!'lll'.:
Kelative to dust exposures from Graph #1 € Tables on Pages 8 € 3: i
1. "Thenmubwstos" insulation blocks should not b2 fabricated when using Only'
the oripinal downdraft exhaust ventilation. - :

2. "Kaylo" insculation blocks could be fabricated safely when using onlv tie
' original downdraft cxhaust ventilation if existing leaks, obscrved on the
~#1 hand saw, are corrected. :

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

From Graph 2 € Tables on Fages 8 £ 9:

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

a. The fabrication process, which always begins at the #2 land tae wikil
the simple cutting of each 18" x 36" x 4" block inlo {hroe sinaller
Llocks about 18" x 12" x 4", is nommally the least dusty of all the
fabrication opecrations as revealed by the samples taken on 24 Jan 1963,

b. Howeverr, on 6 Mar 1963, this operaticn was revealed as Leing one of
th2 dustiest, régardless of ths ventilation being used,

¢. There was only one major variable betwsen the samples taken on the
two dates, i.c., the method of handling the blocks rreparatory to
cowing, Consideration of the procedure used on these dates reveals:
(1) that on 24 Jan 1983, the blocks were rolled up to the Lav after
having been removed from their shipping cartons and stacked on a
"d21ly" for easy individual removal and (2) on 6 Mar 1963, the blecks
were not removed from their shipping cartens until necelaw) Ly the
warker. A large amount of dust is produced when block: ars ramoved
individually from the cartons as a result of the nataral alrasiion
produced when cne block is pullerd over the -surfaze of the othep.
Consequently, the dust concentrations on this date al this Jocation
were gireater than normal. '

2. The supplementary overhead ventilation (added since the time of the
jreceding tvo reports) does successfully reduce the dust exjonares,
However, it does not reduce "Thermobestos™ dust exposures to within safle
acceplalde limits Wien cutting radij. '

From Graph #3 € Table on Page 9:

1. "Carcy-Temp" dust concentrations for cach exposure was substantially
preater than the cemparable "Thermobwstos” dust concentrations and in
vxecess of oven the most lenient TLV established for human exposures, i.e.,
S0 mppef of air,
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2.

Pes exasting exhaust ventilation system as instollad on leth Lol saer:
15 incapable of reducing the dust hazard, azsociated with the falricalin
of "Carey-Temp", to within safe acceptable limits, i.e., 20 mppcf of air.

Kelative to the exhaust ventilation system:

l.

2.

3.
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23 October 1363

The duct velocity in the downdraft ventilation system cn tath 'ae] =ws
is far below the recommended value of 4000 fpm. o '

The duct velecity in the overhcad ventilation system on both Lind saws is
equal to or more than the recommended value of %000 fpm..

The velocity in the downdraft ventilation systems for both havl zaws

could ke increased Ly patching all holes, leaks, etc., now in ecxistence.

I not fabricate 18" x 36" x 4" "Carey-Temp" or ""I'hcnnol*csto:" insulation
miterials unless: :

a. The atmospheric dust problem can te reduced to below 20 mpeaf of aip
tincugh the use ef improved ventilatibn techniques er repairs ta 46
existing system, or

b.  The mmufacturers of the two makes of insulation miterials are able
to produce @ product which will not release, upon falricitien with a
Land saw, dust concentrations in excess of 20 mppef of air.

=, [)
Submitted by: /O S "é} /-'.-'.-..C,
. k. L. Pecle
Industrial Hypienist
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Coidaiien et Atmospheric Dust Conditions at the Construction Insulation Shop
~ Table M .
Atmospheric Dust Cencentration Data
Cc?llcgted When Using Only Partial -4
Ventilation, .i.e., Only Below the Blocks o
Cutting & Edging Insulation Blocks
“Type of
Bate e of o _ Cencentration
Description of Location in mpp=f
25 Teb 63 Faylo i .
L) IIl l-ev 1 2
.24 Jan 63 Thermobestos I/l: wo’ SOch 5193 o't: t!".- #'2' Bal'}d S 000
6 rhr\ 63 L1} . ”l, " . " " ” " " n éf'gn
- 50
25 Tob 63 Fiylo i :
oy , 2, i.e.,,- i 2
22 Jan 63 Theombestos g2, w South Side of the 4 % Band Sau 17.32.
Mar 63 " ”2. 1] [ " LU ] " " |23.;6
‘ 12,70 -
. . “ .r.
‘Cutting a Radius on Insulation Blocks
Type of
Date ‘eri ] e e
iterial Description of Location (D,i‘r:c:f\;*;:‘; e
Mir 62 Fery \ 1
TR \;\'lo ,l;;, 1'.'e., So::th Side of tli: #12 Bund Saw 17,10
Fboet . " " " " 3 5 :
" l;n ((1 Thersolestos I/3: " " tomom :: " "' o
. y B e e
; AN . ”3’ " " L] " ” L] L " 69‘59
36,82
SN 02 Kay ; | |
2% rebs oa l')'lo ;I/":, J.'.'c., Soxth Side of tha #1 Band Sau 1.06
' ' : N ”" ] 1) 0’
. hue 62 : Thermobestos I/'s’ " " " ': ': . e
20 an 63 " ' o v w oo P3.30
6 M (3 » i, " Woww w e bG-63
A 70,00
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Cutting f Edping Insudation Plocks

Nleocks
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Ty of
Iaterial -

Dascription of lacation

Coanmentretien
innpral

Cutting a Radius on-Insulation Blocks

6 1in G Tharnobes Lo fla, i.e., Scut}.x Sl lf‘ ("f' ﬂ':n ﬂ.?; BJHCI S.'tf...' 2;‘.;: )
26 Feb O Corev-Temp Ma, " " : ).
6 i T Thepsrolesta Pza, i.e., Scuth SJ(l" of tl:w llk &12*) S‘-.:a; %:":;
26 Yeb Y Cavew=Tewp 12, " ' "o _ £q.2
e

Pope of . Cencentation

Date Miterial Description of location in mppaf
6 -1ir €3 Therwalnstlos #3a, i.e., South Sirde of the 1?2 Rand Gaw 22,12
& e O3 Thermhest oy fna, i.e., South Si )n of the il [’al':! Saw .s} .72

1 - " LU " o
26 Teb G2 Carvy=fenp Ma, oo }
26 1l 61 G e=Temp psa, i.e., lorth Side of the #1 Band Daw 100,40
Index [or Graphs i1, #2- & @
¢

| couth Gide
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',"l.: " "
By
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'i 1 1 " L
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- ‘ | . Fave 3 "
; . ety 'creent v ine It 11i
o | ;}”‘:: l‘n!..l.():'l' of ,I _1>u.l_1l b Crystalline Ires Gilica
ent an "Thermobestos" ) "paylo” & "Carcy-Tamp”
a6 Quartz by the "Talvitie" MNethod

_ "The'nrobcstos" ' i
(As Contained in Rerort 62-11-1-G-1) |
Irial ii My in Crams W2 in Grams 1 in Grams ) }l'nl; S19;
1 C.5002 ' 0.0330 0.0069 G.h2
2 0.5000 . 0.03u7 ' 0.0068 .50
q | . | . -0
Ly 0.50(_-?: 0.039 0.0082 ' J t.29
Averagn Fercentage Crystalline Iree 51(;’2 = 6.u
) H’(ay:loll ' R 5."‘
(As Contained in Report 62-11i-1-G-1)
Trinl # Ly 3n Graing 15 1 i ! ‘
1 [ Y2 in Grams | Y3 in Grams % lree 177
1 0.5000 0.0007 ’ 0.0u33 .48
? 0,50u0 0.0730 0.03064 Cm
3 .
._-_____-___________?f??!.’ | 0.0563 J 0.0190 ' Tonn
Nverage Percentage Crystalline [ree S)0; = A7."

. "Carey-Temp" :
(As Feported by Mr. Thomas M. Durkan)
' U October 1963

Components Solable in el
Cther Component s Selulle in F!nsphor:ic Acid) A égg}
e AN
299,67
Percentage Crystalline Ivee 5107 as Quartz 00.41
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Ventilation Rates on Two Pand Saws

'
Hood Being , ' Yontilation Rate
Dt Pand Saw Checked Description of Condition in fpn

25 Iob 63 "2 Dovndraft | Only Downdraft System in Operation 1500
6 IMar 63 42 " " " oo" " " 1650
25 Teh 63 " " Downdraft £ Overhead System in Gperation 1200
6 H"“ 62 ”2 LI L[] " : " " " 1200
25 Teb 63 i2 " Every Hood in the Sys*em Open 250
. 6 1 63 2 " " nonow " .o 209
25 Tehb 63 f2 Overhea) Dovmdraft € Overhead System in Operation 09
"l’r b} "’2 n " ”" 1" N " 1" " uclr,a

245 Tnb 63 2 " Every Hood in the Syslam Open unon .

6 Mir 63 i2 " Y " "noown " " e
25 Teb 63 n Downdiraft Only bowndraft System in Operation 2100
6 Mu 62 Hl " v " " " " ' 1%01
225 Teb 63 'l " Dowardraft & Overhead System in Operation 1609
G ‘,“I.. 63 ”1 1t 1" " " A1l " n ]lr’n
25 Ieb 63 | 01 " Every Hood in the Syste 1100
6 tar 63 0 qry-Hogd An the Syslcm Open Hes
25 T'eb 63 1 1 Overhead Downdraft & Overhead System in Operaticn L5ON
6 M 63 3 " " " " Y " HEON

25 Teb €3 VA " Lvery Hood in the Sys ":

G '-L]7~ 63 ”l " " y " [T l" Sy |‘;cm Op'c|n 200
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Concenteat ions in mppet of Alr
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Concentration in mppef of Air
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Concenwration in mppef ol Air
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