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Asbestos Information Association/North America

22 East 40th Street

New York, N. Y. 10016 PLAINTIFF’S EXHIBIT
212-689-3378

UC-5099

January 30, 1973

Gentlemen:

As mentioned in my memo of January 17, attached are two
documents concerning the Bill introduced by Congressman
Dominick Daniels to repeal the Federal Metal and Nonmetallic
Mine Safety Act and to transfer standard setting and
enforcement responsibilities for U.S. mining operations,
including asbestos, to OSHA., The two documents are (1)

an excerpt from the Congressional Record of January 11,

and (2) an analysis of the situation by our government
affairs consultants. ¢

In recent weeks, we have received a sizable number of news-
paper clippings concerning a recent paper by Dr. Mearl Stanton
of the National Cancer Institute on fiber size being the

main determinant in the causation of mesothelioma in test
animals. Both the UPI and Lecs Angeles Times articles on the
study (a copy of the latter is attached) containec the
statement that "asbestos is second only to cigarette smoking
as a cause of lung cancer." We are trying to track down

the source of this comment (it is unlikely that it came from
Dr. Stanton himself). The L.A. Times attributed it to the
Institute, the UPI story did not. On the other head, a story
(also attached) from the Occupational Health and Safety Letter
did not use the quote at all., In any case, attached is a
copy of Dr. Stanton's paper as presented at the Lyon Conference
last October. Far.ifirom being a  damaging study, Dr. Stanton's
research indicates that electron size ashestos fibrils are

of little or no concern in the causation of cancer. Since

it is fibrils of this size that are being found in community
air, in drinking water, beverages, drugs, wine, beer, etc.,
his findings could prcve a valuablée weapon in defending
attacks in these areas.

Also enclosed is a copy of an article from the December issue

of Occupational Hazards magazine, consisting of an interview

of Dr. Selikoff on various occupational health topics, including
asbestos. Mike Isser of Cunningham & Walsh contacted the
magazine on behalf of the Assocation, -and they agreed to do

an article on the efforts being made by the asbestos industry
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to comply with the OSHA standards. Arrangements will be
made within the next few weeks for a writer from the magazine
to interview both me and an environmental control expert
from the industry. We will keep you informed on the progress
with this article. '

The final item enclosed is a clip from the Occupational
Health and Safety Letter concerning an automatic asbestos
fiber bag opening device recently developed by Johns-Manville.
The announcement was made in a speech by E. M. Fenner at

a safety conference in Olympia, Washington, late last year,’’
and was publicized in a press release put out. on behalf of
the Association by Cunningham and Walsh.

Sincerely,
Y

" Matthew M. Swetonic
Executive Secretary . -

Enclosures

Ai1O544
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Statemcnt by Rep. Dominick
V. Daniels (D-li.J.) intro-
ducing HR 1720, a bill to
tepeal the Federal Metal
and iWonmetallic Mine Safety
Act.

NONVIE rALLIC MLKES

Qfr. DO LRICW T DANIELS aske
eives pomnraicn to extend hus
rerarks st thes poast in the Ytecons aad

and wo

to fnclide eatrsuoois maLer.)

SAFETY AND IITALTH IN METAL AND

.

"CONGRESSIGNAL RECORD — HOUSE

Mr. DOMINICK V. DANIFLS. Mr.
Spenker, I am today introdncing legisina
{ion to repual tie Federal Melal wnd
Nonrzetcilic 2fine Safcty Act beeause,
paradoxical as it moy soiund, that is the
best way to premote hezith and safetly
in these minoes. The edoect of the repealis
not to leave metal and nonmetallic min-
ers without the protection of Federal
safety law; ratiler it is to make them
subject to the Occupational Safety and
Health Act of 1970, 2 much stronger and
more eflcctive statute than the el
and Nonme:allie Lline Salfewy Act.

The - AMetal and Noumetaiiic Mine
Safety Act was a forward-looking, pro-
gressive picce of legislation when it was
enacted, 2nd I am proud to have been
2 member of the sithcommiiiee that de-
veloped il. But we have now had 6 reass

‘of experience under that act, and we
have also—thrnush the enactinent of the
Federal Coal Lline MHealtnh and Safety
Act of 1849 and thie Occupational Safety
and Hoaltls Act of 1970—acquired g great
deal more experience in writing safety
and health lesisiation.

The Sclect Lobor Subcommittze’s
hearings last year domonstrated at least
two major wealknezses in the Adetsl and
Nonmetaliic Jlinz Safety Act—and my
b s designed to correct both of them.
The first weakness is in the administer-
ing agency.

We placad enforcenmient of safety and
health responsibility in the Burcau of
Mines becsuse we thoutht that its tach-
nical exrortize in mininy operttions
maqe {t the 1o3ical agensy to protecs tise
worker's sa’2ty and health, But we weare
wrong. The Sureau of 2Iines’ vasie shar-
ter is to promote preduction and Lhat. we
have found, is inconsistens with rizerous
enforcement of safety laws, Safely and
maximizing preduction are nos 2ivways
consisient goals—and the BSureau of
Aines has shiown that werkers will not b2
adequately protocted whiie their lives ar
in the hands of an asency that is “pro-
duction Srst” oriented.

The failtre of the Bureau’s enforce-
ment program is evident from the fize
ures. The injury Irequency rates have
not declined in tne indusiries sublect
this act, while expcuiience under tie
Longshore Safety Act, administered ty
the Doportmasnt of Labor,. detnonsivatcs
conclusively taai a wejl enforced saiety
law will bring iniury rates down.

The most appailing evidencs of the in-
effectivoness of the Eurcatu of Alines gro-
gram in the metal mininer area is the
disaster at the Suashire Siiver Mine in
Kellozz, Idho, in Moy 1272, Tha intcrim
report of the independent hearing exam-
Iner on that disaster Is a tragic indict~
ment. Lot mie just quoe 2 few sentences
from his report:

It 1s evident that a large number of
deaths and the maznitude of thie disasier are
a direct resuls of inadequate safety stands
ards, tndustrrewide peer afety practices, the

. leck of tralning of Lhe miners i the evens of
& disaster, and the fact that Bo aue expacied
A dizasier A7 this nmirmind? 19 oeeur. Fure
e, rot ely ore same siandarde fnades
quaie. but ey have beent diluted and seas
acred {uenective by intesprellian,

We ol nat have n vicamous enforce-
mesnt promram i this imdusdey unt:l «o
trancfer respotiniey to the Dopari-
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ment of Labor. Tiat is what my bill does,
and it inures that-the Departmnent of
Labor wiil have suflicient experience in
the mining field by transferring to that
Department the personnel in the Interior
Demartment who have been engaged in
the administraticn of the law,

We have, as I said before. learned
much about the relative efiicacy oi dif-
ferent enforcement procedures in ocsu-
pational safetv and heaitnh laws, The Gc-

. cupational Safety and Healthh Act of 21970

is the distiiiation ot that experience. It

Improves in many wars the prozedurss of

the Metal and Merenetallic Liine Safery

Act, and I am aitaching to my siate~

ment a memorandum outlining the

weaknesses of that act which zre m-

proved in the Qccupational Safesy and

Health Act.

AMr. Speaker. death and injuriss in the
mines are rot inevitabla, Cilective salety
and health laws efectively acd:unisiered
can makxe 2 caifference, It is time that the
metal and nonuetallic miners of this
country received rhe protection thei they
deserve—and that my hill will provide.

I include the foilowing:

WEAKNESSES oF PURLIC LA 83-577—FEofean
METAL AND NONMETALLIC MiNz Sarzxy
AcT .

STANDARDS

Thers are no mandatory futerim standards,

There is no time lmis within which per-
manect mandatory siandards must be set.

The Secretary of Interior is Lound by for-
mal rule-making procedures winich <ag clien
te lenzthy.

Toder a state plon, standards do not have
t0 he at least as cuoeciive as the federal oaes.

Thaere (s no provisior for a vonation $a
stnndards and for the empioyess to Le (n-
formed of vne.

Thers are no emergency temporary stande.
aTds.

Trere is No goneral duty to cover unigue
circumstances where no standards have been
promulgated.

“There Ix no distinction in the siandards
be:ween gassy and nongassy mines.

INFPORCEMENT
Inspections

The inspector is reguired to visit each
mine only ouce per Fearl,

There {s o prohibition asninst advance
notice of an insnecilon.

There i3 o provision for the emplorec Iep-
resentative to accompuny the laspecicr.,

Thero is no proviston fer the employees to
ges the results of an imspection.

There i no reguirement for an tuspactor
to reinspect to determune i an exployer Gas
corrected o violation of & standard.

Penalties

There are no mandatory penalties,

Thers are anly peraissive ciwvil penalties:

(1) if the Secrotary of Interior chooses to
pring a civil zction for failure to correct a
violation of a standard;

{2) 1f the Secretary of Interior clivoses 19
bring a civil action iu the District Cours for
failure to abicde by a reporting requirement

{3) i the Sccretary of Interior ciooses to
bring a cwil action for an employer’s refusal
to perimit an lnspection or Jur snsericrence
with ap la.pecior,

There are perntasive eriminal peunalties i3

{1} the Secrsiury of Interior wishes to
trings an activn for refit=al to coniply wiuth a
withidrawal ordsr 1 gusss of Inummnent dan-
gor causing death or serions phsical Lo

(2) or refusat to comply with an order of

deharment.
T - .
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MINE SAFETY AND HEALTH

Policy Developmeﬁts

Metal and Non-Metallic Mine Safety: Congressman Dominick Daniels (D-N.J.),
chairman or thne hHouse seiect suocommittee on Labor, has introduced legisla-
tion which would strip the Department of the Interior of its responsibility
for the Metal and Non-Metallic Mine Safety Act of 1966. Daniels' bill
would transfer this responsibility to the Department of Labor's Occupational
Safety. and Health Administratiomn. '

.

Such action has long been favored by organized labor, particularly the
United Steelworkers, who have most of the metal and non-metal mines under
contract. The Steelworkers demanded the transfer of responsibility last
year following the Sunshine Silver Mine disaster which killed 51 miners.
During the oversight hearings held on the disaster by [laniels' subcommittee,
Steelworkers legislative director, John Sheehan, said that the Department
of Interior's Bureau of Mines was too cozy with the private mining interests
to adequately enforce the law. In commenting on the disaster, Steelworkers
President I.W. Abel demanded that "Congress act to shift respomsibility for
enforcement of metal and non-metal mine safety to the Occupational Safetyt
and Health Administration. . . " . . .

The mechanism of the Izniels' bill which would effect the transfer is the
repeal of the Metal and Non-Metallic Mine Safety Act, thereby placing the
mines under the jurisdiction of the Occupational Safety and Health Act. The
bill ensurss that the Department of Labor will have the necessary expertise
in the mining field by transfering to OSHA the Bureau of Mine's personnel
who have been engaged in the administration of the mine safety act.

On the day he introduced his bill (HR 1720) Daniels stated that 'The Bureau

of Mines basic charter is to promote production and that, we have found, is

inconsistent with the rigorous enforcement of safety laws. . . the Bureau |
of Mines has shown that workers will not be adequately protected while their
lives are in the hands of an agency that is 'production first' oriented."

The bill has a high priority with Daniels, and his subcommittee can be.ex-
pected to hold hearings sometime during the spring, if not sooner. According
to a subcommittee spokesman, the bill will probably be the second order of
business following the committee's work on public service jobs and manpower
policy. Since the subcommittee has not yet organized itself, this time
schedule may change over the next few weeks.

Forecast/Assessment

GRC expects a similar bill to be introduced shortly in the Senate and it
will probably be initiated by Sen. Harrison Williams (D-N.J.), chairman of
the Senate Labor and Public Welfare Committee. There is a good possibility
that this legislation will pass during the 93rd Congress.

UCC 011762




o'{uBW ui) snopczey daosd
. OSIE [iim s91qY) Jo spury
| 49O Jayjym o 2dudpIAd
oUu AR DAY, ‘PlOs 3 ,Sucw
up Ja0uRd asnmd salqy}

. BO)SOqSE JRY) Mouy oA,
. ‘pies vojue)s ‘Jadtied Luw
padofarap avy oS vavy soaqy
adiep yum ssed jo sayd
-UiUS 0M] Jo IPIXO WURUNfE
|o Smoaqij-tion ‘sojsoqse pazjiaa
-ind Apny jo sapduaes omy oy

- posodxa syl gsp Jo ouoN
*an290 pIp eUI0Y
-d1josowe saJqY sojsagse o
{ 9zis Ay Jnoqu Sauqy |{ews
- 03 1] 90npal 0} pajeos) sem
sse|3 ay) uaym Ing  ‘Iodued
; @SNE3 j0u pIp 50)SIGSE no
[}

Dy .

1
1L t .

“yna sped ysawrssejd aug,
§91q)) Y13ud]
-jeanjeu o3 poasodxd sl ug
jeY) Jey uel) Ss9f sem djul
Jaoued ay ‘sypfuag ojdodsord
-ugns Jous A1aa o] punoad

219M $01Q1] SUISIQSE UM
‘legjuojod  Suyg
-SnEd-130ued Y} J0j JUNNOdT
pinod sapandwy Jo douasasd
8y} Jou sojsafse Jo uopyised
~Wod [WRUAP YY) IaYjPU

jei)  pIpRpPued  uojuris
‘sjed
gr Suowe rmwoyayjosaw ouo
Atio padmpoad wajis Jo sapny
-aud auiy aty pur ‘szeoues Suw
paonpoad  sojsanse  ojeupwe
-U0d Ajuowuiod YoM sjeaw,

oA\ O1[3 JO JAN “soppndui]
30 82udsqe Jo dovasaad dY)
un puddap jou pip sojdwus
§0159qse sw0uCA Ay uol}
-onpoad Jooueajo djer AL
Apnjs 2y} up JUIPNI goy Oy}
Jowod Jad g 9 g5 — vwoy}
-aYyjosote Jo sajea yinp puy
sSeld pojod-2iqiy-50)s0gse
aiy o} posadxd sjx oy, -
'S0JSISE JO IS
-102 Jofew aig) ‘RIRIS Jo SN0
-naed dugy pue sojsaqgse vy,
“UIRed AJUOWHUOD D T M
sjerw omp atom Aajwr
-edas pojsay ospy Csyuatuisod
-X2 oyj up posn olam  (als
-otue pue afjusiuo ‘ajyupio
-012) sojsaqse jo saddy jouly

S1p Aluauap sy Ayl
*21n504¥a 5015948 Jo 3YS
a1} I J20uEd Ioj poujwe
-X? BIIM INV[  sauTIqOw
ayJ, -sjet Jo Jutuy] dundq
swawr 21y suede SPaddp
pojuciduwy 2aem sped  ysow
sse)il PoIdA0s-sOISASL OIM
up saipnis uo  popodas oy
-ticjg ode SyjHowW  jrJdAdS
I[N BT SSHY pue PudIy
BOUTISUOT “SIJY DJOM SIYloM
<00 Si{ douea g ‘uoly Ul
pIM SO)SO(SE JO S199Y0 (Ed
-ifloloi 2y uo DMLY B
je sapnys jel sif Jo synsax
pojuasaad ‘Afejoipud jo K10
-pa0qu] SOIN ¢ Buop sem
Yaaeasal 3s oy a ‘uojuels

owm)q 03 jou dn-ayprut oMY sAnS ISIUIIG

o s e aeres eaer

St e sy e e

ny
SISU[ 13D U w ) [LUonBN Otfy
o} Burpaosoe avned dumg o
o5N1D B sv djows apaaedd
0} A0 PUDIIS S| LOYTAYHY
's1ayloM sojsagse Huoure
uowuitod £424 ng uoeindod
{eauad ayy ug daed st J90uRY
30 ad£y sityl, cunuopqe  pue
sduny a1} Jurug] souLIpUANU
|} SJAIPJE YauM euiotayjos
-3 PI}{Ed 220UL)d udeuwny jo
adfy e yum pajuip AjSuog)s
U30q dARY SDIGYY SOISAYSY
*(uo] suoIdjwg
08 pue aodwelp v FU0LD
-jul 2AY] pue J[e-duo uadAY
<) 8uo] se Ya-ouo uely
5[ pue ysegld ue s¥ I
5B ypaJpunif-auo  yRoqe
? 13 m solqyy Juisned-1a0ued
ety paptodar wow)s aQ
‘uopeig
*q [eafy ‘Iq o) Bupiodow
‘lanund poshed Ajaaed uonts
-odtttoa AULS AP Jo (e
patapaod Jo  Sduqy)  a5I00d
Mg ‘syed jejuawndxs g
Bso0uEd Jo souopiauy Yl ©
pasnua antiddes so sse|d ‘suy
5058 Jo saaqy) auly ANA
‘pajdodad seif 150aj08
syl Joaue) JeuopeN ®
‘soisaqse ayy jo uonisodwiod
1221 W23 JO ISNEIN
j0u *azjs otdnasoldit ULy
B Jo aie Saiqij dy) asned
=3q J32UED SISNEY £0)SIQSY
sswsg $3OVuy 60T WL @

NOSTAN AUUVH AqQ

| SUISNED-IB0UED, SZIS DI(1J-501SAYSY

.

s

la..

105

UCC 011763




. Occupational Health & Safety Letter, January 8, 1973

NEW STUDY DEMONSTRATES MECHANISM OF ASBESTOS EFFECTS:

The carcinogenic activity of asbestos is due entirely to its fibrous structure, regardless of the chemi-
cal composition of the fibers, according to a scientist of the Nationzal Cancer Institute.

Dr. Mearl F. Stanton of NCI's Laboratory of Pathology reported on his asbestos study in laboratory
rats at a conference in Lyon, France, on the biological effects of asbestos.

The series of experiments was undertaken to test the ability of various fibrous and non-fibrous sub-
stances to cause cancer of the pleura. Results showed that very fine fibers of asbestos, glass or sapphiré
caused a high incidence of pleural cancers in the rats, while coarse fibers or powdered material of the

same compaositions only rarely caused cancer.
The carcinogenic fibers were between one-haif and five microns in diameter and less than 80 microns

. -

Jong (less than one-hundredth as thick as an evelash and under one-tenth as long, says NCI)

He and his colleagues used surgical methods to implant asbestos~covered glass—mesh pads directly
against the pleura of rats. The pads remained in place until the rats were autopsied: then the pleurai mems-
branes were examined for cancer at the site of asbestos exposure. t

High rates of mesothelioma, ranging from 58 to 75 percent, were found in 450 rats treated with
asbéstos fibers. regardless of which of three chemically distinct types of asbestos (crocidolite, chrysotile
or amosite) were used. The rate of cancer production by various asbestos samples did not depend on the
presence or absence of impurities, and neither of two common metal contaminants of asbestos test2d

*separately produced any cancers.

Treatment with fine particles of silica. the major constituent of all types of asbestos, caused oniy one
mesothelioma among 48 rats. Thus, Dr. Stanton said, neither the chemical composition of asbestos nor
the presence of impurities could account for its carcinogenic potential.

In one experiment, a sample of asbestos was ground to reduce its fibers t0 submxcro:coplc size and
very short lengths, This treatment reduced cancer incidence in test rats to less than haif the rate in rats
exposed to natural fibers of asbestos. The glass-mesh pads alone did not cause cancer, but mesotheliomas
occurred in rats exposed to glass that had been treated to reduye it to small fibers, making it comparable
to asbestos in size,

At the Lyon conference, Dr. Stanton described more recent studies designed to test whether particle
size and shape are the critical factors in causing this type of cancer. In these experiments, rats were ex-
posed by the same technique as before to particles of asbestos, glass or aluminum oxide of many diifzrent
sizes and shapes. After two years, fibers of all three materials have been found capable of causing high
rates of pleural cancer in rats,

Twao standard samples of asbestos. two of very fine fibrous glass, and a sample of fine sapphire
(aluminum oxide) “whiskers™ caused cancer in more than half of the 1350 rats that have been autopsied
so far. Lower rates of cancer, between 5 and 40 percent, occurred in rats treated with either long. thick
fibers or short, thin fibers of glass or asbestos. None of the [50 rats exposed to two samples of fully
pulverized asbestos. non-fibrous aluminum oxide, or two samples of glass with large fibers have so far
developed any cancer. .

“We know that asbestos fibers cause cancer in man,” said Dr. Stanton. *We have no evidence on
whether othier kinds of fibers will aiso prove hazardous. [t’s rare to find oiher substances with fibers the
same size as asbestos. and few people are known to have been exposed to them. Bui the resuits in am--

. mals suggest that it would be judicious to avoid inhalation or ingestion of any finely particulare fibrous
material.”

‘ ' A10548.
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BIOLOGICAL EFFECTS OF ASBESTOS

LYON, October 2-5, 1872

- Paper 43A

-

Some Aetiologic Considerations of Fiber Carcinogenesis’

-

Mearl ¥. Stanton ' } - .

{With the technical assistance of Constance Wrench & i?:liza Miller),

]
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SOME AETIOLOGIC CONSIDERATIONS OF FIBER CARCINOGENésIS

by

Mearl F. Stanton R e

(with the technical assistance of Constance Wrench
and Eliza Miller)

The Laboratory of Pathology, National Cancer Institute,
Bethesda, Maryland, U.S.A. .

SUMMARY E TR o
‘Yarious structural forms of asbestos, fibrous glass, énd .

aluminum oxide have beé; t;sfed for carcinogenicity on the plfura

of r;ts. Preliminary results indicate that all three materials

when composed predominantly of durable fibers between 0.5 and

5 microns in diameter and lengths of less. than 80 microns are more

_carcinogenic than fibers smaller or larger than these dimensions or

non~fibrous materials of similar composition. The carcinogenicity

of asbestos, glass, and aluminum oxide is primarily related to its

structure rather than to physicochemical properties.
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43a-2 -

The exogenous agents which coutti£ute to the cause 65 cancer
generally fall into 1 of 3 major groups, ionizing radiationm,
chemicals, and viruses. There is a wealth of speculation as to
how the memﬁers of these groups act to induce cancer, but the
mechanisxms of their action remain unknown. Asbestos is of particular

. interest as a carcinogen because it has attributes of two of these

géoups. In 211 its forms, asbestos contains chemicals that are
carcinoéenic under certain conditions. 'At first.hand, the various
metallic ions or the polycyclic hydrocarbonms that are either inherent,
or acquired through processing would seem the best explanation for
asbe;tog carcinogenicity. On the other hand, asbestos partiéles that
are witﬁin the dimensional range of viruses are abundant in all

" forms and conceivably these submicroscopic particles coul& act in a ¢

fashion similar to viruses, wh;tever that may be. . ‘

However, there is reasonably good evidence that neigger of these
attributes are reiated to the carcinogenicity of asbestos. The
evid;nce for this conclusion can be summarized as follows:

1. There is no indication that a£§ of the asbestoses
are contaminated sufficiently with known carcino-
genic hydrocarbons to account for thelr carcino-
genicity, and ;igorous'extractioﬁ of those
hydrocarbons present in asbestos does not affect
{its - carcinogenicity for the pleura of the rat
" (Wagner, J.C. et al. 1970).

2. Variations in inherent metallic content of various
types‘of asbestos are great, yet these various types
of asbestos show only slight differences in carcino-

genicity (Harrington, J.S., 1965; Timbrell V., 2970;

Wagner J.C. et al. 1970B; Staaton et al.. 1972)

AYO
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Pinely particulate metalldc nickel, stainless

" steel, or non—crystalline silicon dioxide applied

: to the pleura of the rat are not sufficiently

carcinogenic to account for the carcinogenic:l_.'t;y
of asbestos through mill contamination (Stanton
et al. 1972).

Réduction of fiber size by 1;attial pulverization

of asbestos, a process which increases contami~

" mation By metallic particles and increases the

number of submicroscopic fibrils in asbestos,

- reduces its carcinogeniéity (Stanton et al.

1972). ' . ) oL -

Hand-cobbed crocidolite ore, hand milled without
metallic conta:nination) is equal in carcinogenicity-
to machine-milled crocidolite (Stanton et al.l972).

Non-asbestiform fibers such as fibrous glass are

’increasingly carcinogenic as they approach the size

range of milled asbestos fibers (Stanton et al.1972).

One therefore‘g;st consider that the structural features of

asbestos may be the critical factor in its carcinmogenicity and it

1s toward this hypothesis that we have directed our attention. If

the structural features of asbestos are important, then it follows

that similar fibers, if sufficiently durable, should also induce tumors

and on this reasoning we have based a large series of experiments.

These experiments are still in progress; only preliminary results of

part of them are available at this time, For this reason interpretations

are limited.
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" The interpretations of tumor incidence are reasonably conservative

and may need to be revised upwards in the fimal calculations. The
analysis of fiber distributioam by size is admittedly crude and
subject to considerable error, but again we have tried to be
conservative in our interpretiation.

Materials and Methods: .

Various specimens of crocidolite, chrysotile, fibrous glass,
and fibrous aluminum oxide were applied by open thoracotomy to the
left pleural surface of 30, 11- to 14~ week-old, female Osborme-
Mendel rats at a single standard 40 mg dose level by a method
previously described (Stantom et al., 1969). The single unique

aSpecf of these experiments is that all test materials were applied

-

"to small 45 mg fibrous glass pledgets prior to application. The t

glass pledgets are composed of large-diametered fibrous glass which
when intact has no apparent carcinogenicity in itself. We use it
simply as a convenient and accurate means of uniformly applying the

test material to a wide surface area of the pleura. The test materials

" are 1listed in tables 1-4. The UICC standard reference sampleS of

"erocidolite and chrysotile A have been previously described (Timbrell

V. 1970). These samples were treated by grinding in a stainless-steel
ball mill (Spex model 5000) to produce the three pulverized samples,

and the crude fibers were stripped by hand from hand-cobbed ore

specimens, with an attempt to retain bundles of fibers as long as

feasible without contamination by extraneous mineral. This processing
was previously described (Stanton et 3l.1972). The fibrous glasses
were obtained from both the Owens-Corming Fiberglas Corporatiomn,
Toledo, Ohio, and the Johns-Manville Research ana Engineering Center,

Manuglle, New Jersey. ATO553
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TABLE 2 .
MESOTHELICMA INCIDEMCEZ IH RELATION TO DISTRIBUTION OF FIBERS BY SIZE
. MODZRATE INCIDCMNCE GROUPS (40-25% MESOTRILIGHAS)

length - 5«5 5 2.5, 5, 10 ,20 40 80, 160
4 ¥ vy ¢ ¥ A4 & -4
Dicmetey 2.5 5 10 20 &9 80 160 320
v ' -
' ' ' . . * * e :
s 2040 42
CROCIDOLITZE
> 10-20| CRUDE 22
FIBER
> S-l0] ¢/ 1 10
> 2.5-5 2 12
-3 05‘205 <1 <l <1 1 2 2 3 2
[ 4 1] | t L] ] [ § ] q
» 20-40
CHRYSOTILE .
» 10-20| LOXG 20
FIBER
> S5=10 44 16
> 2.5-5 2 10 12
> ¢5-2,5 4 2 1 4 2 7 6 1% |
3 ¢ 1 4 ¢ [ 1] ] [
N —bm= .
20750 | 4 GLasS
SHEARED
g - -
10-20 1 roxEr 17
5 . S.10 fiésf A
‘I 2.5-5 4 2 2 11 9 8
7 .5-2.5" 7 2 4 9 10 2 1 8
] ] ] ] [ ] | [ [}
> 20=40
ALA GLASS o
> 10-20| SEPARATED "2 ¥
" 510x3p" S
> $-10 +44 1 1 1s 10
> 2.5-5 3 2 9 22 9 8 1o
> .5'2¢5 <1 <1 <1 1 2 <1 <1 <l
t [ ] [ ] 1] L 4 ]
> 20-40
> 10-20
> 5-10
> 2.5'5
> 05'205
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T 3
HESOTH FLIOMA INCIDENCE IN RELATION TO DISTRIBUTICH OF FIBERS BY SIZE

LOW IKCIDENCE GRCUES (20-5% MESOTEZLICGIAS)

40 80_ 160

> 52,5 23 11 13 1 2

length 5 5¢5 5 2.5, 5, 10 20
p v 8T8 e e TeT
Dieneter| 2.5 b 10 20 40 80 }60 320
' . - -~ -
) [ ] ] ] ’ | ] | ] 1
» 20«40
CROCIDOLITE
s 1020 | PARTLY
PULVERIZED
> 5-10 4
> 2.5‘5
] t ] ] ) ] ] ] <
>  20-40
s 1020
TS "5.10
o 2.5+5
70.5-2.5
J [ ] ] [ § [ ] 3 ] ] L
'.} ~l‘0 gutemmand
20 AA GLASS
oAD
> - PARTLY
10-20 PULVERIZID
> sl | *H <1 2 16 32
> 2.5+5 4 &4 2 8 6 4 8
> ,5-2.5 1 2 3 2 2 1 1 3
3 t | 4 [ ] ] 1 [
> 2040
AAA GLASS
> 10«20 | SEPARATED
" &Sxlp"
> -
5~10 i 13
> 2.5-5 | & 10 13

>  20-40
> 10-20
> 5-10
> 2,5-5

> 05"2¢5
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MESOTHELIOMA INCIDENCE i RELATICN TO DISIRIBUTION OF FIBERS BY SIZE
. ZERO INCIDELNCE GROCUPS (NO MESOTHELIQIAS) '

-

s

tmen awrmas mimmae 4

2 4 dt—————————a—tat =m0 W

——— .

PRpURSPY

.t e st by s s mre s e as

Length -5 »e5 5 2455 5, 10 .20, 40 _ 80, 160
'P ¥ ¥ ¢ 4 vy - ¢ ¥
Dicmeter 2.5 § 10 20 4 8 160 320
* L * . .-
. 1 ] t [ ] r L ] ] 4
c . s 20«40
CROCIDOLITE
> 10-20 | FULLY 20
i FULVERIZED
> 5-10 ¢ 14
> 2. 5«5 26 .
- > 52,5 40 <1
. . ' o ' ' ' ' ¢ ' ' '
,'.' > 20-40 30
-* - CERYSOTILE
. > 10-20 FULLY 28
PULVERIZED
> .S5=101 . 4 25 5
> 2.5-5 5 2 <1
t
P > e5-2,5 3 <l <1 <1
.o i 1'-— ' ’ t. ] t ' .. 9
» 20-40 47
R CCMIERCIAL GLASS
> 10.20 | WEGLE :
“ | risEr 24
>  S-10 ¢ 21
> 2,5-5 <1 <1 7
. > ¢5-2.5 <1 <1 1
. * : ] T 1 [} ] [ L | L L
LI > 20-40
- ) AAA GLASS
- > 10-20 | SE2ARATED 29
. . )] 4513":' i .'
> $-10 i . 6 2 4
> 2,55 5 9 20 14 2
. > 452,55 | 3 2 3 1 <1
\l t L L | L} L] ) 1]
> 20-40 28
ALUMINUM -
A > 1020} ONIDE 3t 19
KON« :
> $-10 | FIBRCUS io 4
£
> 2453 S 1
> ,5.2.5 | 2 <1 10558
1 t ¥ |  § L 4 1 ]
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We are particularly indebted to the latter Institution for the size
separation of fibrous glasses, which were car;ied out through a
series of millings and sedimentation .of exceptionally fine-diametered
glass fibers. All of the glasses were of the usuél borosilicate type
vith mineral oxide contents previously recorded (Stanton et al. 1972).
The non-fibrous altminum oxide and aluminum oxide whiskers were
commercial products obtained from the Artech Corporatiomn, Falls
Church, Virginia. These are single crystal fibers that are more

than 99.5% pure Al,05. The method of counting fibers was previously
described (Stanton et al. 1972). Samples of the materials suspended
in Pormvar were alr-dried on glass slides and photographed at 1000
magnifications. From the photographs, 1000 consecutively counteq

particles were assigned to the 30 ranges of dimension indicated in

_text-figure 1. Assuming that the parficles in a given range'were

normally distributed around the mean size of that range, the total
mass of all particles could be calculated, and the percent of the
total mass occupled by particles in a given range or size compartment
are the figures tabulated in tables 1-4., 1In the tables, the first
/gnd Y the second entry in each row
entry of each row//consists of particles that are non-fibrous. The
plus figures below the designated spgcimen.indicatq the extent of
pleurzl fibrosis most commonly observed in the rats of each
experiment. The rats are being observed for 2 years following
applicatidn. All dead or sick rats are necroésied and histologic

sections taken from the site of treatment and any other abnormal

lesion. There is a limit to how prec1sely one can interpret results

- in terms of tumor response, because rats die at ‘various times and

from various causes during the 2-year period.
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Nevertheless, from the present rates of mesothelioma development
we can estimate the final incidences of mesotheliomas in broad
terms of whether the incidence will be high ( i.e.,}” 50Z; table 1),
moderate to low ( i.e.,<40Z but >SZ), or nmegative(table 45.
Results and Conclusions:
The data are arranged ia 4 tables according to our preliminary
estimates of mesothelioma incidence. Im table 1 are the 5
specimens that have yielded a tumor incidence greater than 50Z.
These are the UICC standard reference samples of crocidolite and
chrysotile A, two samples of very finme fibgous glass with diameters -
of 3 p or less, and the aluminum oxide whiskers. All of.these
samples are composed almost entirely of fibers, and further have
in comm&n a predominance of fibers below S p in diameter. The ‘
Al703 fibers are of particular interest because ‘they aré totally
different‘frcm asbestos and glass, both in intermal structure and
chemical composition, yet their size distribution is remarkably
like that of UICF crocidolite. However, one~third of the fibers
are slightly longer and thicker than the crocidolite fibers and,
since the density of A1203 is greater than asbestos, approximately
one-sixth as many fibrous parﬁicles are present. The Al303 fibers
are very durable and do not fragment to submicroscopic fibrils as
crocidolite does. Whether this persistence of optically visible
A1203 fibers relates to increased ca£Cinogenicity remains to be seen.
Tables 2 and 3 list the 7 samples of asbestos and glass which
fell in the middle ground of carcinogenicity.” These materials may
prcve more carcinogenic ;han we predicé at presgAt; but all show
a lesser carcinogenic response than those of table 1. These groups

show no single outstanding diffsrence in fiber distribution from

those of table 1, S AT9558C

UCC 011776
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Botg extremes in the dimensional ranges of fibers are represented.
For ex;mple, the two crocidolite samples show similar incidences
of mesotheliomas, but one is composed almost entirely of long, large-
diametered fiber bundles while the other has less than half as many
fibers all of which wre short and small in diameter. Opfe explanation
for this result is that fragmentation of fibers in vivo may play a
role. The distributional array of fibers in the glass specimens
would strongly indiecate that carcinogenicity is decreased if fibers
exceed 2.Sfu in diameter.

Finally, table 4 lists 5 samples including asbestos, glass,
and Al303 which thus far have not.yielded mesotheliomas. Except.
for the whole-fibered commercial glass, which is the type used‘as
a vehicle in all experiments, none of these expe;iments with non-
Fibrous materials have progressed sufficiéntly to assuie tha;bno
mesotheliomas will occur. quever, the expected incidence in the
remaining 4 groups i§ far lower than the materials in tables 2 and
3.

"I£ one analyzes the experiments in terms of individual types

‘of material, some additional points are evident. Comparisons of -

the 4 samples of crocidolite (sections 1 of tables 1-4) indicated

that none of the 3 extremes in fibér distribution yiéld as high an

incidence of mesotheliomas as the more evenly distributed UICC

standard reference sample. Either progressive pulverization to

non-fibrous form by optical standards or pres;rvation of the test

sample in large bundles of fibers clearly reduces carcinogenicity.
In considering the 3 sampies of chrysotile (sectioms 2 of

tables 1, 2, and 4), 1t is again apparent that the presence of

UCC 011777
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particles smaller than 0.5 x 1.5 y (i.e., the clumps and masses

of submicroscopic fibrils represented in the distribution of fully .
pulverized chrysotile) decreases carcinogeniﬁicy and that fiberxs

with diimeters of more than 2.5 ¢ and lengths of more than 80y

reduce carcinogenicity.

In considering the 8 glass samples (;ections 3 and 4 ofytables
1-4) conclusions are not as easy. It is apparent that samples
composed over 907 by weight of fibers with diameters of 2.5 y
or 1es§ are the most carcin&genic and as this diameter is exceeded
by more and more fibers carcinogenicity is reduced.ﬁﬂlength does
not seem critical here since the crude AAA f£ibrous glass épplied
virtually intact yield?Lore mesotheliomas than the same glass
reduced to shorter lengths (section 3 of table l.vs. sections 3 ih!
tables 2 and 3). However, reduced carcinogenicity in the glass
éamples may have re;ul;ed simply from reduction of the fibers to
a non-fibrous form or to fused masses of glass of greater than 5 uy
in diameter. Final conclusions on this interestiné series of sized"
glass fibers must await more accurate tumor-incidence figures.
Nevertheless, it is certain that in the pleura.of the rat, fibrous
glass of small diageter is a'pctenﬁ carcinogen.

Finally, the contrastiné results with the‘fibrous and non-
fibrous forms of Al;03 reemphasize the importance of structure
to carcinogenicity. These excepcionai}y pure, inert fibers
composed of materials foreign to asbestos and glass seenm to

carry the same carcinogenic hazard for the pleura as asbestos

and glass.
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It would therefore seem that carcinogenicity‘is in some way
related to the presence of a durable particle of fibrous
configuration in the dimensional range of optical recognition
but presumably very near the limit of this range, and that
carcinogenicity of asbestos, glass, or A1203 has little
relation to the chemical composition of the;e substances or

their potential contaminants. et e
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Science center’'s 1973 targets

L

. in occupational health

In 1972, a surge of activity in occupational health was triggered

by the Occupational Sajety and Health Act. 1973 should prove

v an even more eventful year. In this exclusive interview, Dr.
.- Irving J. Selikoff, a prime mover in occupational health, out-
. © " lines his plans for the year ahead.

Dr. Selikef, in 1972 your study en
asbestos workers provided impetus for
the development of a permanent
OSHA standard cn asbesios dust. Will
you be completing a siudy of com-
parable imporfance next year?

Yes, one on coal tar pitch and
asphalt, which should have exten-
sive application, notably among
roofers and steclworkers. It is a
mortality study, similar to the one
we did with the asbestos workers,
We drew on data covering all 18,000
members of the Roofers” Union and
charted cause of death in 3.000 con-
secutive deaths that took place from
1959 o 1971.

We're also doing a study with the
cooperation of the Printing Press-
men's Union on inks and oil mists
which may be compicted by the end
of next year. Of course, there are
others.

Tell us o little about them, Whet

subjecis do they cover?

We arc studying the health effects

of pesticides and detergent enzymes
with the International Chemical

by Richard 1. Snider Jr., Assistant Editor
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Dr. Irving J. Solikoff joincd the fac-
wity of Alr. Sinui in 1941 and contin-
wtes his tenure it the Medical School as
a professor of medicine and connnun-
ity medicine. In 1953, he reecived the
Albert Lavker Award jrom the Amer-
ican Public Health Association jor his
studics on tuberculosis,  When Mt
Sinai formed the Envirosmental Sci-
ences Laboratory in 903, Dr. Sclikoff
was appoinied dircetor,
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Workers’, titaniuvm with the Oil,
Chemical, and Atomic Workers' and
the Painters’ Union. polvehlorinated
biphenyls with the Papermakers’ and
Union, cotton dust and carbon di-
sulphide with the Textile Workers®
Union, cement and adhesives with
the Tile Sctters, epoxies with the
Painters’ Unicn, a bonc disease
called caisson discase with the Tun-
nel and Caisson Workers’, and lead
and other substances with the Ty-
pographers’ Union. We will also be
continuing our studics on asbesios
with the Asbestos Workers’ and the
Tapers' Union.

Docior, what are your thoughts on
the present permanent standerds for
asbestos promulgated recently by
QSHA of 5 fibers loager than 5 mi-
crometers long per cubic centimeier of
air, dropping to 2 fibers in 1974?

I call it the 20-million-fiber stand-
ard. That is how many asbestos fib-
ers a worker can inhale during 2
workday if the air containg § fibers
per cubic centimeter. The Job Safe-
ty Law requires OSiTA to assuie as
far as is practicable that no worker

December 1972/0CCUPATIONAL HAZARDS 39
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Dr. lrvmg J., Selikoff (ngl'-t) dxscusses hns health targets for 1973 with Occupational Hozards' assistant editor Richard
Snider in his office at the Environmental Sciences Laboratory in New York.

suffers i1l health from his work en-
vironment. This has not been done
under the prasent OSHA standard.

Our study indicates that. if past
experience is an index and if the
situation remains the same 95.000
of the 250,000 asbestos workers in
the United Statcs today will die of
occupationally related cancers. Be-
fore the standard drops to 2 fibers in
1976, perhaps another 100.600 new
workers will have been exposed to
asbestos dust. If there is no change
we can cxpect that 25.000 of them
will die of occupationally related
cancers. All of thesc deaths are
vnnecessary.

There is a Z0-vear or greater
lapse between the first exposure to
asbestos and the onset of asbestos-
induced cancer. If we want to con-
trol this discase in the year 2.000,
we must start now,

The case, however, is stili not
closed. The Industrial Union De-
partment of the AFL-CIQ has filed
petitions and briefs in the U. S.
Court of Appcals in Washington
D.C. to contcst the standard.

How does it happen thot so many
of your studies ore done with labor
unions?

All our stwdics are clinical, that
is, bascd on workers who are ex-

40 OCCUPATIONAL HAIARDS/December 1972

posed to the agent we are studving;
and all our studies are epidemiologi-
cal, that is, based on large popula-
tions of exposed workers. This is
where the labor unions can make 3
significant contribution to the situdy
of occupational medicine. The labor
unions - are large; built-in control
populations allow the studv of a
broad spectrum of health effects
from exposure to a substance. The
unions cover a large geographical
area. A company usually concerns
itself only with its own employess,
and is thus often limited in popula-
tion and geographical range.

The unions have long-term health
information about their members,

including workmen’s compensation,

records, post retirement health in.
formation, and dcath certificates.
Companics, on the other hand. usu-
ally have records for only as long as
the worker was cmploved by the
company. Union records, in some
¢ascs, go back as far as the Civil
War, thus enabling us to trace the
health cffects of new materials and
new processes from the very first
day thy came into use i the work-
place.

The unions arc usually able to
follow a substance in process from
raw materials to finished product, 2
process often spread  over ntany
companics and industries,

AT95B0

. ful study.

Cooperation from the workforce
is somctimes essential for a success-
Working with the labor
union can usually guarantee that co-
operation.

Finally, and perhaps most im-
portantly, we work with the labor
unions because this is where the ac-
tion is. The initiative for the study
of hazardous substanczs in the work
environment is coming more and
more often these days {rom labor
leaders. ..

Are the workers os entkusiastic as
the' lobor leaders? Isn't there consid-
erable conservatism on their part, @
disinclination -fo cost company man-
agement such large sums of money
that their jobs might be ot stake?

Yes, many of them feel that way,
and I understand their position. For
older workers, leaving the job does
not mean leaving the dust. They
carry it with them in their luncs,
For them, the potential pain is lim-
ited, and their job is precicus. For
many younger workers, especially
those working in small communitics.
there might be no other johs avail-
able to them. T can understand w he
such workers mizht choose su.ulv
jub over good health and x foneer
life. Fhis is oot conservatism bus
realism,

According to the law, however,

UCC 011782
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Dr. Arthur Rohl, research minerologist at the Enviranmental Sciences tabora-
tory, identifies mineral parlicles with a polarizing microscope.

employers are required to provide
a workplace free from recognized
hazards. Workers should not have
to choose between health and a job.

Besides your health hazard studies,
do you coopercte with unions on any
other projects?

Yes, we conduct courses, educat-
ing workers to recognize, avoid, and
eliminate the hazards in their work-
place.

In 1971, we ran a 5-day course
on occupational health hazards for
75 trade union representatives, We
ran 2 course for 50 shop stewards
in the Textile Workers Union of
America on occupational health haz-
ards in the manufacture of viscose
fiber and film. Later this month,
we'll begin the first of three sched-
uled courscs on occupational health
hazards in the asbestos industry.
Each course will be attended by 50
shop stewards. The course will be
given in New York this month, and
later, it will be given in St. Louis
and Los Angeles.

Docs industry ever participate in
your occupational health projects?

We work with industry whenever
we can, Johms-Mamille Corp. co-

operated with us in our study of
asbestos. The Printers’ League is
cooperating in the study we are con-
ducting with the Typographers’
Union,

Industry experts are often fea-
tured lecturers or panclists in our
health hazard education courses.
Johns-Manville supplied lecturers
for a graduate coursc on asbestos
which we ran for doctors at Mt.
Sinai. FMC Corp. heiped us in the
course we ran on viscosg fiber and
film for the Textile Workers’.

Industry is also a source of some
funding. One student on our s:aff
doing rescarch on asbestos is sup-
ported with a Ford Motor Co. grant.

What are the other sources of your
funding?

They are’ many: Our Environ-
mental Sciences Laboratory has a
bucdzet from Mt. Sinai Hospital. We
also get fumds from the Najonal
Tnstitute for Occupational Safcty
and Heaith, the National Institute
for Environmental Health Sciences,
the Environmental Protection Ag-
ency. the Department of Air Re-
sources and Health Rescearch Couns
cil in New York Cuy, the American
Cancer Saciety, business, and Jabor
unions.,

A19567

Environmental engineer Duncan Holaday
demonstrates a Geiger counter.
-

Mrs. Samuel Rosen demonstrates au-
diometry at a Mt. Sinai conference.

R Rt add

Dr. Sclikoff makes his point with one
vnion leader attending a conference.
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QOur costs this year were approxi-
mately $800,000. In 1973, that
figure will probably rise to $1 mil-
lion.

Are some funding sources, such as
the labor unions, drying up?

No, I see no indications of that.
The labor unions have never been a
major source for funds, and I don't
think they should be.

We're not hurting for funds. If
a study is important, funds are us-
ually forthcoming. Qur primary
nced is manpower. There are so
many studics so urcently nceded,
but so few hands to tacklc them.

How large is the staff here ot the
Environmental Sciences Laboratory?

We have 49 scicatists on our staff,

Are you doing anything fo atiract
people?

Next year, we hope to begin a
residency program o train doctors

42 OCCUPATIONAL HAZARDS/Ducembar 1972
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specializing in occupaticnal medi-
cine. The doctors chosen wiil spend
one year in residence with a major
labor union where they will come to
grips with real lific problems of
workers and learn to speak their
language. Candidates have already
been lined up for the AFL-CIO,
Textile Workers', Oil. Chemical and
Atomic Workers. The residency
will be supplemented with classroom
work and ward, laboratory. and field
training under the supervision of Dr.
Harry Heimann of our staff. '

How would you rate the perform-
ance of NIOSH in occupahonal
health?

Very high. T know many of the
men working at NJOSH. They are
well qualified and do exceltent work,
Unfortunately, they are ticd down
by underfunding.

Tho recommendations atlached to
your study on asbestos played vp the
importance of cngineering controls. |

AT9560

Research minerologist Anne Mackler operates the electron microprobe analyzer. M1, Sinai's Environmental Sciences Lob-
“oratory is one of the most axtensively equipped in the country. .

take i} you have some reservations
about the efficacy of threshold limit
values and instrumentation fer en-
forcement of OSHA health stondards?

I do, indeed! When you consider
that there are only 34 industrial
hyveienists on OSHA's staif and that
they have to cover 4 million work-
places, you suddenly appreciate that
is merc idlc chatter to talk zbout
TLV’'s and instrumentation for en-
forccment.

We asked 11,000 memebers of the
Asbestos Workers Union if they had

‘ever observed a dust count being

taken in their workplace. Averag-

o the total response revealed that
workers had observed oniv 1 dust
count for every 20,000 marnhours
worked, mecaning the individual
worker had secn a dust count beiny
taken only once every {en vears.

T think we need less discussion
about dust counts and more discus-
sion about cngincering controls. |
am canfident that indusiry's re-
sourceful engincers will tind some
means of control if industrial top
managements will pive thomr that
dssiznment, #
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AUTOMATIC BAG CPENING S5TATION FOR ASBESTOS FIBER DEVELOLED:

Johns-Mauvilie Corp. hus reported the development of a completely automatie fiber bag opening,
station to protect workers {rom the hazards of asbesios dust. T

The developiment was announced by Edmund 3L, Fenner, corperate director of environmental con-

rol for J-3 but representing ihe entire asbestos industry at the 23rd annual Governor’s Industrizl Salery
Conference in Olynpia, Wash., .

He explained that J-M is currently testing the design of the station. When it is fully developad. bags
of raw asbestos fiber will be cut open and disposed of, with the fiber being removed and introduce:d into
the manufacturing process without exposing any employce to signiticant levels of asbestos dust.

" Fenner spoke of the importaice of cffeetive dust control systems, as well as regulurly schiedifisd
industrial hygiene surveys and properly planned plant/cquipment maintenance programs.

Asbestos fiber is widely used in the manufacture of floor file, asbestos-cement pipe, bruke lininzs.
clutch facings, roefing, siding and flooring, insulation, textiies. naper, felts, plasticsand firenroof clothing.
Nearly 750,000 tons of usbastos are consumed cach year, according to the Asbestos Intormation Associz-
tion/North America. | .
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BIA/NA MEMBER COMPANIES

George Barge

E.
H.
J.
A.
w.
A.
J.
C.
cC.
J.
J.

c.

Randolph Brown

D.

Bratt

Christian
Fay
Gatewood
Hooker
Marsh
Morgan
Neuman
Rainey
Rawlings

Wes Sauerland
Kurt Schwarz

F.
J.
S.

Je
R.
D.

Solon, Jr.

Stetson
Weaver

Parl Weiner

Jd.

W.
W.

Frank Zimmerman
Ai;}/NA LEGAL COUNSEL

Joseph W. Burns

X.

M
J.

Whittaker

Fenner
Dickson

Fassuliotis
Ralph Lanz .-
John Myers?Y
Wes Sauerland
Ike Weaver

!

Ce; Teew, ~FN, LA Hed .

it B/, Ja’%’ LD 3K
—
-t ;/;/]

Atlas Asbestos Company [£;£;
H. K. Porter Ccmpany, incorporated
Uvalde Rock Asphalt Company

Cassiar Asbestos Corporation, Ltd.
National Gyvpsum Company
Certain-teed Products Corporation
The Fliatkote Company
Raybestos-Manhattan

North American Asbestos Corporation
Kentile Floors Incorporatad

Amatex Corporation

Union Carbide Corporaticn

Jim Walter Corporation

Supradur Manufgchuklﬂg Corporation
Johns-Manville Corporation
Congoleum Industries, Incorporated
Cement Asbestos Products Company
GAF¥ Corporation

Nicolet Industries, Incorperated

AIA/NA ENVIRONMENTAL CONTROL SUB-COMHITTEE

Johns-Manville Corperation
Flintkote Company

GAF Corporaticn

Nicolet Incdustries, Incc*‘porateR
Union Carbide Corporation

Jim Walter Corvporation
Raybestos~Manhattan

National Gypsum Company

Burns, Van Kirk, Greene & Rafer

AIA/NA PUBLIC RELATIONS COUNSEL

Tony Federico

C. L.

Forbes

Mike Isser
Jack Steinberg

AIA/NA ERVIRONMENTAL

C. L. Sheckler

Cunningham & Walsh
1" "

" n A T
<t
» ] e

CONTROYL, CONSULTANT RO .@E‘.«.

=
o
w
~
)
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CC:

A. E, Alpine

G. M., Armstrong
James Armstrong
I. C. Campbell
Richard Carter

C. Nelson Codding
A. A, Cross

Hugh Dawson-Walker
Mike Donovan
Doris M. Fagan
Lyman Field

J. A, Gossip
Joseph Hall
Stephen Holmes
Wilfred Howard
Michael F. Howe

Ellsworth P. Marriner, M.D.

S. Monoky

Art Neilson

P. V. Pelnar, M.D.
F. L. Pundsack
Ivan Sabourin
Martin Sendecki
.George P. Vogel
Hans Weill, M.D.
G. W. Wright, M.D.
Les Kaas

Bruce Phillips

Certain-teed Products Corporation

Amatex Corporation

Bendix Corporation

Q.A.M.A,

Johns-Manville Corporation

Jim Walter Research Corporation

Cape Asbestos Company, Ltd.

Hill & Knowlton (UK) Limited
Johns-Manville Corporation

Asbestos Textile Institute -
Rogers, Field, Gentry, Benjamin & Robertson
QvoMvo

GAF Corporation

Turner Brothers Asbestos

Asbestos Information Committee -(England)
Turner & Newell

Johns-Manville Corporation

Certain-teed Products Corporationg
Fireman's Fund American Insurance Company
Institute of Occupational &Environmental Eeal
Johns-Manville Corporation

Johns~Manville Legal Couhsel

Congoleum Industries Incorporated

Ertel Engineering

Tulane University

St. Luke's Hospital

Certain-teed Products Corporation
Certain-teed Products Corporation
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