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‘Becauae Dr Vbrwald dbserved frequent fibers in .the air » .~nf¢¢ﬁ?fxa
s, sBmDles "which are not unlike pure chrysotile.‘ I am for- A
SYATET wardingithe complete report, indluding the microphotos 7 NN

graphs, to F. L. Pundsack for review and comment. o

. The fact that there were no fibers or fibrous bodies found
;ﬁ;;n ‘the. lung. tissue- of animals exposed up to 1700 days isa*;

. S encouraging. even though some of the 2ir-bhorne frbers may
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I ‘Copy of the report is attached to Bill Raxnes' cogy of
this letter for distribution to the.Health Task Force
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INTRODUCELON

. Phe report portains tu certain stadics condoeloed by
the Deparbnent, persaant to the basie Tetboes of Tole ) 1890, 7

from Keanneth W, Sinithy, M, D, Medical heor oo, todoe -
Manville Corporation, Subsequently, the studies wore
designed and initiated in accordance with a wwnbc s ol por-
sonal discussions and telephonic conversiation: v b Dr. Sith
and in keeping with/letters of October 14, 19606, Lo Or. Smdlh,
and.of Februiry 8, 19607, to Mr. Hugh Jackson and personid

. discussions with im,

Beietly, the studies were promptoed by oublastued
reports concerning the presence of fibers aad Jibrous bodics
in the lungs oj ;1 signilicant nunber of hunoan suijoats of the
generul populiation who have had no apparcst occupniional
expousire to the inhalation of asbestos [ibers, Uheso findines .
suguest that those subjects inhaled the tibees Irora the general
atrnospherce. This prompted the issues as to whether or not
the fibers nre indeed present in the geneval atmoesphere, and
if 50, what arce their characteristic features, to v its counld
they be asbestos fibers? These issues were disenszoed at the
First Antiyue Ashestos Conference held in NMovember af 1965,
At that time, the Department was urged to .nitidte sbiucdies
vlilizing not only the dust samples collected perindically
from the street air adjacent to the Department, bui also the
lungs of animals that had prolongced exposure Lo the inhalation:

of that air.
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In vicws of the above, it was decmod portinene 1o
direct onr consideration in an cifort Lo resolve Lo Tr e,
Accorvdingly, o varvicly of jotevrclated sludics weoe coitiaied
Ao cennpleboed, s debad Led s the Tabde o Caanbear L Lo
Tabbiy evidences involvament with at least foue diid. et
forms of pure fibrous materials which, for the purposes

of the record, may be identificd as [ollows:

Amosite Asbestos: v

svurces Jolms-Manville Corporation
Typer J, . No, W 3 Fibers
Stupped: Taly 11, 19066
Received: 10 pounds in plastic hay
Duater July 25, 1906

Oceups,, Meds Doept, No,t H LT3

Chryvaoiile Asbhestos

T T Sdece: Jobns-Manville Go rpuialion
Type:r JoM, No, 3 T Fibers
Shipped: July L1, 1966
Roceived: 10 pounds in plastic bag
Date: July 25, 1966

Occup. Moed, Deply Nog: H 174

Crocidolite Asbestos .
”w.ﬁ.‘:;;ﬁl'cc-:*n.lfwiux:s-\-1.‘111\"111«.: Covporation
Type: JT.M. No. S. Blue Fibers

Shipped: July 11, 19606
Recceived: 10 pounds in plastic bag
Date: July 25, 1946

Geceup. Med, Dept, Moos TI175

S ELA Y

New Cambridge M 85 Filter
Occup, Med, Dept. No.: H 178



The report consists esnentially of cvcrics of phot-
graphs and dictig which ave orgaonived in two loosce-t or
albums or volumes.

With respect to the phaotopraphs, they depiat oodero-
scopic views {conventional light, phase and clecteammicra.
scopic) ol various preparations.  Fuach phologranl beors o
briel description of cach sample and its oaeniticacien. e
magnification is presented in three dilfcrent tormie: the
actual magnification; the number of microns per millimetar
is stated so that measurements van be made with any metric
scale; a segment of line, equal Lo an even munber of mnlcrons
15 dicawn so that measurvements can be ronde withoul ase of
a zcale,

With :‘:3,‘..;[}(':(_'1'. to the series of microgcaphs, it will be
noted that the prescnlations are numerous it order to depict
fibers discovered in various sauniples.  Also, covingn fibers
arce presented as obscrved undere conventiopal Lvet micro-
scopy and under phase contrast microscopy, it diiicrent’
magnitfications for clucidation of fiber structurve, fnoaddition,
nuracrous fibrous structures arce depicted as diseovered in
varivus samplaes of collected dust, as indicated, o:thoer Ltem
the aiv duct ahead of the filter, the Cambridge Alsolate Glass
Wool (ilter, or the membrane [ilter with dust coftectad directly
from the outdoor air ambicent to the sidewalk at cireet Jevel
adjacent to the Department,

The micrographs also refer to dust sample preparations
that were heatud to 1000 degrees centigrade cither for two hours

or for three hours,  The preparvations weve placad in platiaom



crucibles willl oo cover 1o prevent pussible coniana i
from Tallings off the five brvick Linbig the vwdlbe oo,
Hoeatlag wis carvied out bncovder Lo rid thee ool n L
orpanie sabntonce, hoos beavine oo vresided of ool e,

S andeaae

resistant material, Sammples ol pure Liberplass
graph 406) were similarly heated, They conzealed ity b

molten mass with complete foss ol fibrous and/oe nifmentoas
struclure, Sccordingly, a microphotoygcuph of thal mass iy

not presented,

Finally, the report concerns & slady ol cpeer Ay
prepaced sections of Tungs of anhmals that baove Doad neolongeed
expositre to the inhalation of aidv, drawn direaetl, v the
streci adjucent to the Depactment,  The focus of (8 starty
wis Lo deicel the possible presence of nteapuhmonsy b rs,
curions bodics and/or asbestos bodies, It may be said that
this phase of the study involved a detailod microscome ceview
of a number of specially prepared thick sections {(sraincd and
unstained) and ol smears from cach flung,  the prevacations
were revigwosd (under conventional Light micrascopy wna
under phase imicroscopy) by the undersigned and Ly ols associate

pathotogist,



COMMIINTY

The datie submitted 1g sulijoct Lo o vl by ol S werpre-
tationn, "Phe scemingly most irvportant oo evaticns . hich
chinerpe are g iullows:

A. The pure forms of Librous mine rals ans v hstances
(amosite, chrysotile, crocidolite, {iberotns) hove
different charvacteristics when viewed by gienns of
conventional light microscopy, phase coourast
microscopy and clectron microscopy,  in that
vepard and for purposces of subscguent commnri-
sons, attention is specificatly tovited to iaicco -
graphs (13 .nd 16} which depict thic cltectron
IR rographic visualization of pure cheyuotile and
of heated ebrysotile.

B. The: micrographs of pre-filter dusl depict the )
prescnce ol fibrous materials (uicrograpbo 2-8-32)
which in many instances display structaves not urlike
chrysotile (micrograph 30),  The tibers pecsinl cven
aftee heating at 1000 degrees Contigriae for 3 bours
{imicrographe 33-45).

C. The dust collected from the absolate (I-Lu'mrid;;u filter
also cvidences the presence ol libers unwcrographs
40-54) which are also resislant (o healing at hivh
temperature (microervaphs 55-70). Nuany of those
fibers bear features which are not undile pure chrysotile
(for example, compare micrographs 71, 72, and 76, with
13, 16).

D, Uhe membrane (Mithipoec) Fidter saompdes of dust (micro-

o pvaph TCES00) coltocled al the saleveadl Feva b o b
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strect adjaceat to the Department wluG copiol .bers
whuch in many instances have inkeroad steacture g
nol undike chrvsotile,  Motable in that vowoed doec
microgsraphs 52 and 92,

I view ol ihe Ghove and withio the Tt ot
study, t0is scasingly impossiide to doeny fhad e
general alr ambient to the Departivientd =it v hich
is adjacent to a highly congested strver i dow i iown
Detroit does contain [ibrous matoericl, Slso, ihe
findings suggest that many of the fibery bear
struciaral characteristics which are val aolike
chrysotile asbestons, Whelher o not otiver forims
of asbestos arc also present would vegquoes detag led
analytical study beyond the scone of Uhis veport,

Also, the concentration of the Gbrous nedteriat, and

,
indoed of specific bers, per unit veluuwn: of ale wouald
involve a more comprehensive siady o - contemplated
for purposes of this report. Such & sbady, however,
could be designed and undertaken il the wvidence thus
tur presented in the veport would warrant the catra
clioel, time and expensa,

With 1'ez;pc{;L to the lungs of animals Liaviug prolonged
exposure to the inhalation of the aumbicat wir (sce
Table 1), the stady (ailed to discover Lhe presence

of fibrous materiat andfor {ibrons hodics in specially
prepared stained and unstadned thick soctions of luny
and when available in stained and wnstained smears of
scfﬁpinéé from the cut surface of the gross lung, In

view of the presence ol fibers i the aie, theiv pulimonary

Slrve o Yo i"':’l'f' Coond o vy e [ . P e . st



absence is Indeed dilficult to cxplon, Bl = the
attnospheric Hber concentration wiz ioo fow (o
induce i delectabic progsence in e bag o e
Cihers were loo Jaree Lo pass the fl(*ic:‘-'v‘- v Ly
ol the apper reaprratory passaees onebibor. il o
pain acceess to the lany, or the fhers vvere tov Linnll
Lo be discovered by means ol conventionad }ipht
microscopy. The limited study did not sacoiporte

a tedious survey of tissue and smears Dy means of
clectronmicroscopy. It may be saild hoee that the
long sections did not evidence a histoprahology
indicative of diffusc fibrosis pussibly lurnecd by

inhaled Tibrouws material havine hiodowic otivity,



LTADBLE I

Suimile FBoposed Lo the Tnhalotion of Dty Ave Iy eivied

IFeom Street baovel Adpweent 1o Loboratory i bloses io-ma [hoiroit

vabers radfor Fibrows Bodics
I Ser tiusnes L Simears
" Eup. Mo, Mouse No. Days Exposed O1 L Ot Lung

867 37T 610 Y 0
01 463 U V)
24 463 0 0

855 45 572 0 0
6 957 v
19 592 i} q

<

Hamster Noo

333 3 574 oo q
25 574 0 Y
27 574 g 0
Ral No.
629 159 104 y U

0
179 404 0 0
209 104 0 0
221 384 0 0
223 104 0 0
160 404 ) « 0
160 4041 0 0
210 204 0 0
224 404 0 0

837 99 1012 0 0
42 - 1012 0 - A 0
44 1012 0 0

858 - .2 TS B 0o o -
. | PV 957 0 '
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TABLIL 1 {contt)
Fiboevs caa/or Vibrouws Bodics
Cadnea Iy oy L vas I winears
Exp. No.  PPin No.  Days Faposed 0O g Of Lang
831 1 1222 { 0
O 1223 U U
10 1223 U {0
1l l223 T 0
12 1223 y ¥
14 1223 ¥ 0
L6 1223 0 0
17 1223 0 0
18 223 t 0
23 1223 g U
24 1223 (4 )
32 1223 o 0
© 35 1223 0 ¢
39 1223 N Y
Rabhit No.

643 ! 1713 0 0
1! 1105 y Y
1-4 1713 0 0
16 713 0} 0
17 §713 . 0 it
L8 : 1065 ) g
(14 3 (/83 U 0
4 1582 0 0
8 17E3 ( (s
13 1713 U 0
15 1713 0 0
L6 1713 £) 0
17 1105 0 Q
775 8 1043 0 0
8 1309 0 ' 0
16 1509 0 0

'J . . ;
: 6 1 1513 u B} ' 0
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JMCONFIDENTIAL

JOHNS-MANVILLE RESEARCH , Date Noevember 1k, 1967
AND ENGINEERING CENTER ' File 259

3. ,M‘ CONFIDENTIAL. Nort for general distribution or republication.

MINUTES: ASBESTOS ENVIRONMENTAL PROGRAM

Meeting with Dr. Arthur Vorwald and Associates
Wayne State-Bmivérsity - November 1, 1967

General:

The meeting was arranged by H, M. Jackson for an efficient interchange of informa-
tion between Johns=Manville and Dr. Vorwald. Attending from Wayne State University

were:

Dr. Arthur Vorwald - Head, Environmental Medicine Laboratory
Dr. Ralph Smith - In charge of chemical and physical techniques for
the laboratory
Mr. Ken Mikel - Performs all petrographic and electron microscope work

Attending from J-M were:

H. M. Jackson C. L. Scheckler
F. L. Pundsack D. Bailey

S. Speil G. Reimschussel
W. C. Streib T. Weeks

E. M. Fenner
The agenda, attached, was followed, except for omission of the facilities tour.

The subject matter presented by J-M personnel was, in general, the same as that
presented at the meeting with Drs. Cralley, Keenan, and Gross on July 6, 1967
(see Minutes of July 13, 1967).

Summary:

This meeting fulfilled its main objective of acquainting J-M personnel with the

work at Wayne State University and vice versa. It gave J-M people a much more
vivid understanding of carcincmas; it gave Wayne State personnel a much better
understanding of the differences between different types of asbestos, as well

as different types of chrysotile. It was agreed that W. C. Streib would send
approximately 1 1b of clean, crude fiber to Dr. Vorwald for use in some of his
injection studies. It was suggested that a program should be initiated to observe
the chemical behavior of various asbestos fibers in blood serum at room temperature,
as well as in pleural fluids and saline solution.

Presentation -~ General Details:

W. C. Streib - Discussed the types of fiber and major sub-divisions of chrysotile,
and reviewed physical properties. He discussed differences in associated impurities
of Canadian, Rhodesian, end Arizona fibers, and reviewed the significance of harsh-
ness, describing its effect on various processing parsmeters and uses.



JMCONFIDENTIAL

Meeting with Dr. Arthur Vorwald
November 1, 1967 -2- November 14, 1967

F. L. Pundsack - Reviewed the general formation and geological occurrence of
Canadian chrysotile in the serpentine belt.

G. Reimschussel - Reviewed chemical and physical characteristics of chrysotile
and described the structure of chrysotile and amphiboles. He glso elaborated

on the modes of occurrence and contents of nickel, iron and other trace elements.
Later in the afternoon, he described the program on identification and determina-~
tion of benzo(a)pyrene in chrysotile and other asbestos materials.

T. Weeks -~ Reviewed his study of adsorption of various organic species on chry-
sotile, both from the liquid and vapor phase.

D. Bailey - Presented and described a series of photomicrographs and electron
micrographs of several forms of asbestos, reviewing the differences involved.

He described the decomposition of chrysotile in the Spex Mill, and compared the
observed results with the dust obtained from brake lining decomposition studies.

Dr. Vorwald was the spokesman for the Wayne State personnel. He gave a lucid
explanation of the detection and formation of lung carcinoma, and of pleural
mesothelioma. For most of the J-M attendees, the color pictures which he pre-
sented enhanced considerably our understanding of the phenomena which we had
not fully grasped from verbal and pictorial representations heretofore.

Vorwald started his discussion by pointing out that the ferruginous coating on
"asbestos bodies" constituted a protective attempt by the body. He noted that
in some cases decomposed tissue or even corpuscles might resemble a so=-called
body.

He noted the possibility of geographical or other environmental factors having a
significant effect on the frequency of carcinoma incidence, e.g., the relatively
low incidence in the asbestos area in Quebec.

He then proceeded to show a series of chest X-rays of a case which was diagnosed
as carcinoma, clearly pointing out the light spots in the film which were evi-
dence of cancerous growth and showing how sometimes carcinoma could be improperly
diagnosed es an ebscess. This was followed by a picture of the total cancer and
with & series of microscopic sections teken at different magnifications, aend
finally a section with excellent examples of ferruginous bodies, both dumb bell
and segmental. He then showed the structure of the lungs, indicating how the
cencer had penetrated, and further explained the diagnosis of emphysems as a
fibrotic condition where the alveola walls had become extremely thin or ruptured.
He questioned the proof that there is necessarily a causal relationship between
the presence of "asbestos bodies" and carcinoma.
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Meeting with Dr. Arthur Vorwald
November 1, 1967 -3- November 1L, 1967

Vorwald then showed a second series of pictures describing pleural mesothelioma.
In the case of pleural mesothelioma, the pleural cavity around the lung is more
or less completely filled with a tumor whose growth may finally be fatal. Usually
there are few, if any, fibers found in this area. One of the problems is to
explain how fibers in the lung can cause the tumor without contact. Is it pos-
sible that extremely fine fibers can find their way through the lining, or that
eluted material or ions can penetrate?

Vorwald indicated that there has been no known relation between silicosis or
either mesothelioma or carcinoma. He wondered whether the presence of minute
emounts of silica with the asbestos might be synergistic in some unknown manner.

Vorwald then went into a detailed explanation and series of pictures describing

his laboratory facilities for studying animals by inspiration of fiber or other
dust materials. He described the set up wherein for a period of years approxi-
mately 14,000 cu ft/minute had been aspirated into e large duct system over the
heavily traveled road at St. Antoine Street in Detroit. This air had been ducted
into a series of cages in which various animals had been exposeg. Despite the
dirtiness of the air, both from particulates and fumes, there had been no statigti-
cally significant effect on the animals involved.

The laboratory now contained one generating room, and three exposure rooms, each
approximately 10 x 13 ft. The generating room was used to feed fibers, as desired,
into individual duct systems for each of the three rooms. In a current series of
tests, crocidolite, chrysotile, and amosite, respectively, were fed into each of the
rooms. In the rooms the air entered from one side wall through a diffusion panel
with large holes and exited on the other side. Cages were moved at frequent inter=-
vals to insure uniformity of exposure for rabbits, hamstere, rats, and guinea pigs.
In addition teo the exposure rooms,-the laboratory was equipped with a variety of
stainless steel exposure chambers. One type of exposure chember, costing $6,000
each, was used for larger animals, such as monkeys. Another type, less expensive,
was rectangular with glove ports and used primerily for exposure to vapors. In
many cases, & nose injection system was used to expose a large number of animals.
This was preferred to intratracheal injection. Monkeys had@ been trained to smoke.
Dr. Vorwald described a Faraday Cage System for electronic evaluation of breathing
at various stages of the exposure using a multi-channel recorder.

The study of exposure to asbestos, sponsored by the U. S. Public Health Service,
was furnished fiber by J-M through Hugh Jackson. The fibers included a 3-grade
chrysotile, emosite, and crocidolite. These fibers were prepered by Ken Mikel

in & variety of ways for different studies. For injection studies, small quan-
tities of fiber were mixed in e Waring Blender in a thick slurry from 1 to 15
minutes. The fiber length of the chrysotile was 20 microns; the other fibers were
usually smaller. The materials were then dried at 50C and ground by hand in an
agate mortar and pestle for 15 minutes. In interperitonal and interpleural injec-
tions, the first experiments utilized 50 mg/cc, later reduced to 20 mg/cec. Intra-
tracheal injections utilized 10 and then finally 5 mg/cc.

In these animals, fibrosis has been noted in many cases after one year (intratracheal)
and 8 months (inhalation) studies. No readily identifiable carcinoma has yet been
identified from the chrysotile samples. In the case of the rats injected with
amosite, there is a single carcinoma evident after one year.
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Meeting with Dr. Vorwald
November 1, 1967 =4- November 14, 1967

A rather unusual system was devised for preparing fiber for aspiration studies.
At first, the material was fed through a hammer mill directly into air lines
to the exposure rooms. However, for some reason (unknown to us) the mill lost
hammers and, therefore, this method was discontinued. It is our understanding
that this method has been, and is now, used by Dr. Gross.

Mr. Mikel then set up a 55-gal steel drum with steel brushes placed inside
axially, but not touching the circumference of the drum, Fiber was placed in
the drum and the drum was rotated breaking down the fiber. This material was
then fed by a small extrusion feeder into & vertical plastic pipe, conveyed
upward by compressed air introduced at the bottom of the pipe, and over into

the individusl exposure rooms. The compressed air came from an cil-free unit.
Apparently the vertical pipe acted as a type of air separator, because the
coarse material dropped to the bottom of the system and was removed periodically.
The average of the material entering the exposure room was as follows.

Chrysotile Amosgite Crocidolite
Diameter, microns 0.1 0.3 0.3
Length, microns 8 - 12 3 4

No analytical work has yet been performed on these fibers, We would anticipate
considerable pickup of trace metals, and this is surprising since at severel
points during the discussion Dr. Vorwald had pointed out the possible importance
of trace metallic constituents. Within a short periocd, analytical work will be
started on the original fibrous material, the fibrous material in the room, and
also on lung sections, '

The concentration of fiber in the exposure rooms was 48 to 55 mg/cu meter for an

exposure period of 4 hr/day and 4 days/week. This is a very high concentration
and leads to questions concerning the concentration effect vs the time effect.

Dr. Vorwald summerized his talk by a series of rhetorical questions indicseting

the lack of fundamental information on many aspects of the asbestos environment
problem.

1. What is the effect of sizes and of concentration of fibers?
2., Do the fibers adsorb some contaminating factor from the air?

3. Once the fiber enters the body, how iz it effected by tissue fluids
or pleural fluids?

4, Should we perform experimental studies of the leaching effect on fibers
by pleural fluids, by distilled water, by saline solution, or blood serum?

5. Should we start tissue culture studies to determine (outside of the body)
effects of fiber on tissue?
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Meeting with Dr. Vorwald
November 1, 1967 5= November 1k, 1967

6. What size fiber can be enclosed by a phagocyte for effective removal?
T. What changes occur in the fiber over a period of time?

8. What is the effect of the type of fiber involved; of the mineralogical
species; of sub-species?

9. How does the size of the fiber really control the travel of a fiber as
it enters the body?

10. Finelly, how can we more exactly identify fibers and particles which are
found in the lung and its surroundings?

Although Mr. Mikel had made a vast number of electron micrograph and microscopic
observations on the dust and dirt obtained through the outside duct system, it
was obvious from our discussion that his understanding of fiber morphology

left much 10 be desired.

I discussed privately with Dr. Vorwald what phase of the J-M information at this
meeting was of most value to him, and would be of most benefit to medical people
involved in this type of work. He indicated that the discussion of physical and
chemical properties of the fiber at ambient temperatures was exceedingly interest-
ing; he was particulerly impressed with the explanation of differences of amphiboles
and chrysotile, and between different forms of chrysotile from a variety of locations,
as well as from adjacent locations. He felt that most medical people did not realize
that these differences existed and tended to categorize ashestos minerals as a single
group with even many sophisticated experimenters not realizing the physical dif-
ferences between chrysotile fibers from different areas.

S. Speil
SS/rs

Attachment

ce: Dr. George Wright
H. M. Jackson, Dfr/
K. V. Lindell, Asb
A. C. Smith
F. L. Pundsack
W. C. Streibd

E. M. Fenner
J. P. Leineweber
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AGENDA FOR DISCUSSION WITH DR, VORWALD AND ASSQCIATES
November 1, 1967

8:30 - 8:45 - Opening remarks and general statements

F. L. Pundsack
H. M. Jackson
E. M. Fenner

8:45 - 9:25 - General discussion of types of asbestos, modes
of occurrence, mining and milling methods, principle
areas of application. W. C. Streib - &40 min.
9:25 - 10:10 - Introduction to basic studies., 8. Speil - 5 min,

Chemical composition, physical structure, chemical
and physical reactions of asbestos.

G. Reimschussel - L0 min.

10:10 - 10:25 - Coffee break

10:25 - 11:45 - Discussion of Research. Dr. Vorwald and associates.
80 min,

11:45 - 1:00 - Tour of facilities - Asbestos Fiber Department and

Microscopical Laboratory (if time is available).

1:00 - 1:4s - Lunch
1:45 - 2:15 - Fiber identification problems.
: S. Speil - D. Bailey - 30 min.

2:15 - 2:35 - Basic Research studies

Benzo(a)pyrene in asbestos. G. Reimschussel - 10 min.

Adsorption of organics. T. Weeks - 10 min.
2:35 - 5:00 - Round-table discussion.

S. Spdil

rs

10/20/67
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F. L. Pundsack
Vorwald Report

The folloving are some general comments concerning Dr. Vorwald's report on
the dust samples collected in dowmtown Detroit.

1.

Obviously, they were able to find many fber particles in these dust
semples. However, the pictures do rot sllow any estimate of the amount
of such fibrous materials present in the dust.

The fibere that 4o appear to b chrysotile all show evidence of some
type of degredation. 8uch degradation could be caused by either
mechanical action or by heat.

Many of the high magniﬁéo.tion optical microgrephs have been blowvn up
to a point where the details seen could be artifacts caused by the
extrems magnification.

The optical micrographs of the pure fibers asppear &s though some attempt
was made to separate & fine fraction from the original seample. In
doing so they have isolated a large frection of non-fibrous meterial.

The heat-treated fibers (2 hrs @ 1000°C) have the appearance of fibers
which vere heated at & lower temperature.

It appears that any fibrous material vhich had a tubular appearance
wvas considered to be chrysoctile regardless of the magnification used.

Specific ccoments campiled by D. Bailey and G. Reimschussel are attached.

J. P. Leinevsber

JPL/mec

Attachment /
H. Jackscn - IH

ce:

S. Bpeil
D. Bailey
G. Reimschuseel
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ATTACHMETNT

DONALD BAILEY

FIGURE TITLE MICROGRAPH MAQWIFICATION COMMENT
1 Amosite Light 860x Splinters, 15 microns and less
2 Amosite Phasge 1, 376X Splinters, 15 microns and less
3 Amosite Electron 33, 290X Splinters, 0.4 micron diemster
and less
5 Amosite Light 860x Splinters, 20 microns and less
7T Amosite Electron 55,383X Possible sintering
1000°C
10 Chrysotile Light 1,655X Not well opened
13 Chrysotile flectron 168, 200X Damaged fibers? Ball Milled?
16 Chrysotile Electron  111,200X Shows effect of heat
1000°¢
17 Crocidolite Light 860x Fev fibers!
24 Pre-rilter Light 3hix Alr-duct (outside intaks). Fly-esh
fibers; not dsfinitely chrysotile.
Cotton?
30 Pre~-filter Electron 83,100X Concentration? Looks like chrysotile.
31-32 Pre-filter . Blectron 18, 400X Perhaps chrysotils; not very well
33, 300x resolved
33 Pre-filter Light 6TTX ?
37 Pre-filter Light 677X ?
3B Pre-filter Fhase 6TTX ?
39 Pre-filter Light L,37X 7 Glass fibert?
ko Pre-filter Phase 2, 710X 7 Glass fiber?



FIGURR TITLE MICROGRAPH MAGNIPICATION COMMENT
b1 Pre-filter Phase 1,376k Possibly some chrysotile
42.45 Pre-filter Elsctron 43, 300x Chrysotile
168, 200x
50 Pilter Phase 3hbx Trace glase?
52 Fllter Electron 14,890x Animal hair; Trace chrysotile?
53-54% Filter Electron T,0%0x Main fiber probably not chrysotile;
18, hoox though possibly trace present
59 Pilter Light 3b4x Glass fiber?
60 Filter Phase 3hhx Glass fiber?
61-10 Filter Light 6TIX Some glass fiber:
Phage 1,83x
1,084x
TL.-76 Filter Electron 168, 200x Possibly damageq chrysotfle
111, 200x
83,100%
T7-81 Mill{pore Light 3hdix Possibly chrysotile?
Phase 6TTX
82 Millipore Electron 83, 100x Posaibly damegeq chrysotile? Where is
other material? How concentrated?
83 Millipore Electron 111, 200x Perhaps not chrysotile
84-88 Millipore Fhase 1,376x What fiber?
89-91 Millipore Blectron 10,555x Trace chrysotile? Wiy ash at s0 high
43, 300x & temperature?
83, 100x
92 Millipore Rlectron 300, 000X Ash temperature too high




ATTACHMERT

COMMENTS - GEORGE REIMSCHUSSEL

Introduction, Page 2 -~ Amosite and crocidolite fibers are
labelled as though they are Johns-Manville fibers. These were
obtained from Johns-Manville dut, cbviously, not produced by us.

FIGURE TITLE MICROGRAPH MAGNIFICATIONR COMMENT
8 Chrysotile Light 677X Seems very short for 3 grade fiber
12 Chrysotile Blectron 18,400X Has same appearance as Waring Blendor
treated fiber
16 Chrysotile Electron 111, 200X Looks more like our chrysotile sample
which 8&3 been calcined for 1 hr
at TO0"C
30 Pre-filter Electron 83,100x Seenms like a lot of fiber
33-3% Pre-filter Light 6TTX Fibers are too larges for chrysotile at
Phase this megnification
by Pre-filter Electron 43, 300X Does look like chrysotile
59-60 Filter Light B1YY 4 Has chrysotile appearance, but

magnification is too low
82 Millipore Rlectron 83,100x Appesrs more like heat-treated chrysotile
92 Millipore Rlactrem  300,000X* Does not look 1iks chrysotile




July 8, 1966

Dr. Arthor J. Vorvald

Dept. of Occupational Medioine
School of Medicine

Wayne State University

1400 chrysler

Detroit, Michigan

Dear Arthwr:

This letter will cover several subjects but I would lile to reviev many of
the items which we discussed on my recent visit.

I bave asked our Manville Plant organisation to send you 10 pounds of each of
three types of asbhestos fider: chrysotils, amosite and crocidolite. Please
lst me know if they are not received within a reasonable time.

You indicated that you plan to do s c¢linical study of asbestos insulation
workers in the Detroit area. To gain complets employes participation you

might wish to contact the President of the union. His name and address follows:
Kre. Carl W. Sickles, Gensral President, International Association of Beat and
Frost Insulators and Asbestoa Workers, 505 Machinists Bldg., 1300 Connecticut
Ave., N.W., Washington, D.C. 20036,

This company 13 very intervsted in sponsoring a research program to study the
presence ar absence of asbestos fibers and/ow asbestos bodies uhich might be
preseat in the dust and animal tissues vhioh you used and obtained as the
result of your air pollution experiments. Could you pleass ocutling a protoecl
for this study which we discussed indicating particularly how socs this could
be startad, haw long it wuld take, the soope of the progrem, the times of
interin and finmal reports, and the total cost? The subject of asbtestos im
urban alr is reeeiving considersble attenticn these days and I feel that such
a research pregran would receive very favorable attention if proposed to the
CORDARY.

Anotisr subjest whish we discussed was asbestos bodies in lung tissue. I would
be very interested in obtaining your ideas on what materials might cause the
so~called asbestos or ferruginous bodies if inhaled or injeoted into the lungs.
In other words what material could stimulate the produgtion of these bodies if
inhaled or injected?
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of radlologists. I neglectsd to ask yom
what classification these men are using to identify any changes they ses in the
films? I would be very interested in lmowing this clasaification and especially
to imovw if it could be used in cur asbestos workers. Yom will reecall that we
have been using the old Sersnas classification for I have found 1t mmch easier
and more simples 10 explain to our part-time dootors thas the new WHO classifi-

?
;
i
i

many questions dut your answers will

gratefully apmreciated. You have a fund of knowledge and I would learn .
more about these several subjects. In addition, I am sure that this company
feols that it would like to sponsor some of the work which you have projected.

Mh’

g
¥

Kereth W, Smith, ¥.D.
NBedical Director



WAYNE STATE UNIVERSITY

1400 CHRYSLER FREEWAY
SCHOOL OF MEDICINE DETROIT, MICHIGAN 48207

DEPARTMENT OF OCCUPATIONAL

AND ENVIRONMENTAL HEALTH September 2, 1 966

Kenneth W. Smith, M. D.
Medical Director

Johns-Manville Corporation
Twenty-Two East Fortieth Street
New York, New York 10016

Dear Ken:

We are going forward with our experimental
studies concerning asbestos, with a major focus on whether
or not one or the other of the three varieties have the
biologic capacity to induce primary malignancy, either
of the lung or of the pleura, During the past several weeks
we have achieved grinding the asbestos for injection pur-
poses. Concurrently, we have finally achieved a method-
ology which will assure a high atmospheric concentration
{50 mg/cubic foot) of fibers of respirable size (85% less
than 4 microns in length; their width is still to be determined).
Our tooling-up program, involving the modification of our
four exposure rooms is on its way and nearing completion,

During all of the above efforts, we have consumed
a good portion of each of the different asbestos types which
you forwarded to us, Now, we wish to initiate the prepara-
tions of fibers which will be needed for the inhalation studies.
Accordingly, and if at all possible, at your earliest convenience,
we would appreciate having at least 50 pounds of each type,
namely: amosite, J.M. No, W3 fibers; ghrysotile, J. M.
No. 3T fibers; and crocidolite, J, M. No. S. Blue fibers. This
supply should last us for approximately 4 months, since we
will use it as sparingly as possible, but in amounts necessary



Kenneth W. Smith, M.D. - page 2 - September 2, 1966

to achieve the objectives of the inhalation study. If necessary,
Ken, we do not mind should you ship the amounts in a manner
whereby we can pay for the shipping costs.

We are always grateful to you, Ken, and to your
company for assisting us toward the resolution of relatively
most urgent issues,

Best wishes,

™

Arthur J, Vorwald, Ph.D., M.D.
Professor and Chairman

Department of

Occupational and Environmental Health

AJV:dhs



[NITRODBUCTION

The roport pertains to certain studics coanucted by
the Doodustiront, persuant to the basic letter of Tote 2, 1906,
from Kenneih 37, Smith, M. D., Medical Director, {<hns-
Manville Coeporation. Subsequently, the studies were
designed and initiated in accordance with a number of per-
sonal discussiuns and telephonic conversations with Dr. Emith
and in keeping with letters of October 14, 1966, to Dr. Smith,
and of February 8, 1967, to Mr. Hugh Jackson and personal
discussions with him.

Brieily, the studies were prompted by published
reports concerning the presence of fibers and fibrous bodics
in the lungs of a significant number of human subjects of the
general population who have had no apparent occupational
exposure to the inhalation of asbestos fibers., These findings -
suége st that those subjects inhaled the fibers from the general
atmosphere. This prompted the issues as to whether or not
the fibers are indeed present in the general atmosphere, and
if so, what are their characteristic features, to wit: could
they be asbestos fibers? These issues were discussed at the
First Antigua Asbestos Conference held in November of 1965.
At that time, the Department was urged to initiate studies
utilizir;g not bnly the dust samples collected periodically
from the street air adjacent to the Department, but also the
lungs of animals that had prolonged exposure to the inhalation

of that air.




In view ot the above, it was deemed perbiien: to
dircct our consideration in an offort to resolve thiose lzsues,
Accosdinely, o variety of interrelated studics were tnixinted
aad coranleted, as detajled in the Table of Contents, That
Table evidences involvement with at least {our ditfarant
forms of pure librous materials which, for the purzoszes

of the record, may be identified as follows:

Amuosite Asbestos
Source: Johns-Manville Corporation
Tvpe: J.M. No, W 3 Fibers
Shipped: July 11, 1966
Ruceived: 10 pounds in plastic bag
Date: July 25, 1966

Occup. Med., Dept. No.: H 173

Chrysotile Asbestos
Source: Johns-Manville Corporation
Type: J.M. No. 3 T Fibers
Shipped: July 11, 1966
Received: 10 pounds in plastic bag
Date: July 25, 1966

Occup. Med, Dept. No.: H 174

Crocidolite Asbestos
Source: Johns-Manville Corporation
Type: J.M. No., S. Blue Fibers
Shipped: July 11, 1966
Received: 10 pounds in plastic bag

i Date: July 25, 1966

-QOccup. Med. Dept. No.: H 175

Fiberglass
New Cambridge M 85 Filter

Cccup., Med. Dept. No.,: H 178




Uhe report consists vsseatlally Of 4 scrics oo oot -
araphs and ditn, cchich aee crganized bnotwo tonse Do d
wibums or calnmss,
ity sesopocet to the photugraphs, they depoir o iloro-
scopic vimys (ceaventional lighs, phase and cleciesr ioro-
scopi-) of varions preparations, Fach pholtograph e o
brief descrivtion of cach sample and its magnificaliza. e
magnification is presented in three different forms: the
actual magrification; the number of microns per millimeter
is stated so that measurements can be made with any metric
scale; a segment of line, equal to an even aumber of microns
is drawn so that measurements can be made without wsce of
a scale.

With respect to the series of micrographs, it will be
noted that the presentations are numerous in order to depict
fibers discovered in various samples. Also, certain fibers
are presented as observed under conventional light micro-
scopy and under phasc cortrast microscopy, at different
magnifications for elucidation of fiber structure. In addition,
numerous fibrous structures are depicted as discovered in
various samples of collected dust, as indicated, either from
the air duct ahead of the filter, the Cambridge Absolute Glass
Wool filter, or the membrane filter with dust collected directly
from the outdoor air ambient to the sidewalk at street level
adjacent to the Department.

The micrographs also refer to dust sample preparations
that were heated to 1000 degrees centigrade either for two hours

ocv [or three hours. The preparations were placed in platinum




cricibles with 1 cover o nroevent pussible contaontintion
Frony Dallinigs o the five brick lining the muffle wwios e,
Heaziog sos cnrried out inorder to rid the sumple -0 ol

oroanic gabsiance, thus leaving a residual of only ird

I

resisiant material. Samples of pure fibergiass {se¢ micro-
graph 46) wers similarly heated. They congealed into a
molten mass with complete loss of fibrous and/or f:lamentous
structure. Accordingly, a microphotograph of that mass is
not presented.
Finaily, the report concerns a study of speeirily
prepared sections of lungs of animals that havé had nrolunged
exposure to the inhalation of air, drawn directly from the
street adjacent to the Department, The focus of that study
was to detecct the possible presence of intrapulmonary fibers,
curious bodies and/or asbestos bodies. It may be said that
this phase of the study involved a detailed microscopic review
of a number of specially prepared thick sections (stained and
unstained) and of smears from each lung. The preparations :

were reviewed {under conventional light microscopy and

under phase microscopy) by the undersigned and by nis associate

pathologist.

e T, en———



COMMINTS

The daia submitted is subject to a varicty ot wrlfcrpie-
tations, Tie scemingly most important observations shich
emerge are as iollows:

A. The pure forms of {ibrous mincrals andd sibstances
(amosite, chrysotile, crocidolite, fibaralass) have
different characteristics when viewed by rmieans of
conventional light microscopy, phase contrasl
microscopy and electron microscopy. In that
regard and for purposcs of subsequent compari-
sons, attention is specifically invited to micro-
graphs (L3 and 16} which depict the electron
micrographic visualization of pure chrysotile and
of heated chrysotile.

B. The micrographs of pre-filter dust depict the
presence of fibrous materials {micrographs 24-32)
which in many inst-ahces display structurcs not untike
chrysotile (micrograph 30}. The fibers persist even
after heating at 1000 degrees Centigrade for 3 hours
(micrographs 33-45),

C. The dust collected from the absolute Cambridge filter
also evidences the presence of fibers (micrographs
40-54) which are also resistant to heating at high
temperature {micrographs 55-76}. Many of those
fibers bear features which are not unlike pure chrysotile
(for example, compare micrographs 71, 72, and 76, with
13, 16).

D, Phe wmembrane (Millipoee) filter somples of dust {miero-

vagpbes £ S9Y ol cled ot o dadesyeadl e o b rronn Hhe

Rt

L e wvme o et



strect adjacent te o Deporumoent alue o 00 tiuers
whiche in maeey dnstinces have tavernid st oobiees

not unlike chivsotile, Hotable in that cowoped oo
micresraphs 32 and 92,

i view of the above and within the limmais of he

study, it is seemingly impossible to deny hat the
seneral alr ambient to the Departmentnl site waich

is adjacent to a highly congested street i dowriown
Detroit does contain fibrous material. Also, the
findings suggest that many of the fibers bear
structural characteristics which are not unlike
chrysotile asbestos. Whether or not other {orms

of asbestos are also present would require detailed
analytical study beyond the scope of this report.

Also, the concentration of the fibrous material, and
indeed of specific fibers, per unit volume of air would
involve a more comprehensive study than contemplated
for purposes of this report. Such a study, however,
could be designed and undertaken if the evidence thus
far presented in the report would warrant the extra
effort, time and expense.

With respect to the lungs of animals having prolonged
exposure to the inhalation of the ambient air (sce
Table 1), the study failed to discover the presence

of fibrous material and/or fibrous hodics in specially
prepared stained and unstained thick scctions of lung
and when available in stained and unstained smears of

scrapings from the cut surface of the gross lung. In

view of the prescnce of fibers in the air, lheir pulmonary



wbsence is ladeed difficult to explo, bteos the
stmospherie ither concentration wis tod . v L0
prdnaa odetectable presence in e lung, or Lho
Vibers woere too large to pass the defenas inoihnniems
o1 the upper respiratory passages o0d ilous did aot
3ain access to the lung, or the fibers wuvs toe small
{0 be discovered by means of conventional Lgnt
microscopy. The limited study did not incorporate

a tedious survey of tissue and smears by means of
electronmicroscopy. It may be said herc that the
lung sections did not evidence a histopathology

indicative of diffuse fibrosis possibly induced by

inhaled fibrous material having biclogic activity,

o




TARBLE 1

_____ e fFoonosed to the Inhalation of Dl_sl_.y M Deorevee
Leom strect feevel Adjacent to Laboratory in Dew:yeon Doiroit
Fibers and/or Fibrous Bodies
In Sections Ia Smears
Exp., Mo, AMouse No. Days Exposed Cf Lung Ot Lung
867 37 610 4] 0
Gl 463 U 0
24 463 0 0
835 45 572 0 0
6 957 0 0
15 392 4] it
Hamster 1*0“.
833 3 574 0 0
25 574 0 0
27 574 0 0
Rat No.

629 159 404 0 0
179 404 0 0
209 404 0 0
221 384 0 0
223 404 0 0
160 404 0 0
180 404 0 0
210 404 0 0
224 404 0 0
837 99 - 1012 0 0
42 1012 0 0
44 1012 0 0
858 2 957 0 0
A 057 0 0



TABLE [ (con't)

Fibers ave/or Fibrous Bodies

Cmiinea In Scutions In Smears
Fxp, Mo, Pig No, Days Exposed O Lz Ot Lung
434 1 1037 0 0
5 1648 0 0
7 1648 0 0
8 1648 0 0
10 1648 0 0
19 1648 0 0
20 1648 0 0
25 1648 0 0
35 1037 0 0
36 1116 0 0
37 1163 0 0
635 4 . 1641 0 0
24 ’ 1037 0 0
36 1037 0 o
771 8 1248 0 0
: 15 1248 o - 0
16 - 1248 0 0
172 2 1248 0 0
3 1248 0 0
5 1248 0 0
7 1248 0 0
9 1248 0 0
12 1249 0 0
‘ 15 1248 0 0
N 19 1249 0 0
830 1 1221 0 0
8 1222 0 0
15 1222 0 0
24 1222 0 0
27 1222 0 0



TABLLE [ {con't)

Tibers andioer Dibrous Bodies

Cuinca Irn Scelions In Smuears
Fup., No, iy No. Dayvs Exposed Of T Cf Lang
831 4 1222 0 0
6 1223 0 0
10 1223 D 0
11 1223 { 0
12 1223 0 0
14 1223 0 0
16 1223 0 0
17 1223 Q 0
13 1223 0 0
23 1223 0 0
24 1223 0 0
32 1223 0 0
35 1223 0 0
39 1223 0 0

Rabbit No.

643 4 - 1713 0 0
11 1105 0 0
14 1713 0 0
16 1713 0 0
17 1713 0 0
18 1065 0 0
644 3 €83 0 0
4 1582 0 0
8 1713 0 0
13 1713 0 0
15 1713 0 0
16 1713 0 0
17 1105 0 0
775 5 1043 0 0
8 1309 0 0
16 1309 0 0
7706 l 1313 U 0

8 1313 U 0
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June 14, 1967

C. B, Burnett

Urban Air Asbestos Study
Dr. A. J. Vorwald

Report of Dr. Vorwald's analysis of large volumes of air
collected from a Detroit intersection and an analysis

of animals exposed to this air consistes of few comments
and 92 micxophotographs.

Because Dx, Vorwald obsexved frequent fibers in the air

samples "which are not unlike pure chrysotile,” I am for-
warding the complete report, including the microphoto~ .
graphs, to P. L. Pundsack for review and conment. '

The fact that there were no fibers or fibrous bodies found
in the lung tissue of animals exposed up to 1700 days is
encouraging, even though some of the air-borne fibers may
prove to have been agbestos.

Copy of ths report is attached to Bill Raines' copy of

this letter for distribution to the Health Task Force
members.

. H., M. Jackson
Attachment

ccs W, P. Raines (attachment)
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April 8, 19370

George W. Wright, M.D.
Head, Medical Research
Saint Luke's Hospital
11311 Shaker Boulevard
Cleveland, Ohio 44104

Dear Geoxge:
You may recall that several years ago Dr. A. J. Vorwald

conducted a study of collection and analysis of large volumes of
air from a Detroit street intersection adjacent to Wayne University.

v e i ———— —

In 1967, we requested that he review the data he had avail-
able from both the air samples and the exposed animals to determine
whether there were asbestos fibres in the collected air and what
effect exposure to this air had on the experimental animals.

Copy of the report of this review is attached for your S
reading. The two volumes of microphotographs are in my files.

Recently in connection with our review of ashestos health
research, I contacted Mr. Ralph G. Smith at Wayne University to
determine whether this material had been published, and he advised
that it had not. Ralph indicated that if we were desirous of having H
a report published, he, as Acting Chairman of the Department of &
2ccupational and Environmental Health, would be glad to undertake

t.

rollowing receipt of the report in 1967, the study was
reviewed at our Research Center with Dr. Pundsack, Dr. Speil and
others, as well as Dr. Vorwald and Mr. Smith.

A prinaipal deficiency in the study was that theres was
no quantification of the fibre content of the air. However, there
may still be some value in having the study in print.

If you feel the publication would be worth while, 1°'ll
determine with Mr. Smith what the attendant costs might be. Ralph
will be leaving Wayne University at the end of June to go with
the California University School of Public Health. Therefore, if
any aation is to be taken, it should be done promptly.

Sincerely yours,

H. M. Jackson :
Director of Industrial Relationas 1
Enclosure



JJACONFIDENTIA %' N
JOHNS-MANVILLE RESEARCH eport No.
AND EIGIIEERIUE CENTER Date February 8, 1967

404-19

JM CONFIDENTIAL. Not for general distribution or republication.

Title: AIRBORNE DUST SAMPLE, DETROIT - Microscopic Evaluafibn
Requested by: S. Speil

Sample

A sample of airborne dust collected above a busy street intersection in DefTroit by
IA' J. Vorwald, M.p., of Wayne State University, was sent to our Or. K. W. Smith for
eva g

Methods of Examination

The sample as-recelved and after ashing at 427C was examined petrographically and
by X-ray diffraction. A portion of the as-received sample was separated in water
intfo three sized fractions, and electron micrographs of the medium fraction were
prepared. The fine fraction was found to consist essentially of water-soluble
crystals, and was set asids.

Another portion of the as-received sample was separated in water into three fractions.
Electron micrographs of the medium fraction and the fine fraction were prepared,
including samples dried at 105C and samples ashed at 400C. In this fractionation,
most of the water solubles were removed.

Resulifts R

Petrographic on sample as received:

Glass (fly-ash, etc.) possible major
Quartz minor
Gypsum smal |
Opaque minor
Carbonates smal |
Cellulose fiber trace

Heat loss on sample as received:

Moisture loss - 5,9%
Ignition loss - 33.0

Petrographic on- fine and medium fraction (second fractionation):

Fine fractiom, dried at 105C. Consists of fine agglomerates of glass spheroids,
mixed with opaque (carbonaceous); plus traces of quartz, carbonates, and gypsum.
The aggregates are about 30 microns and below, and individual particies (chiefly
spheroidal) are of the order of 5 microns and below, including much below 1 micron.
(The fine fraction from the first fractionation, chiefly water-soiuble, was identi-
fied as gypsum.)

Medium fraction, dried at 103C.

Glass major

Opaque large minor

Quartz minor

Carbonates small

Gypsum trace

Notebook 3474, pp 78, 79, 94. File 359

259
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AND ENGINEERING CENTER Page 2

JM CONFIDENTIAL. Not for general distribution or republication.

The glass occurs chiefly as spheroids of the order of 8 microns and below, and some
irregular masses about 15 microns and below. The quactz particles are about !0 mi-
crons and below,

Electron microscopy:

The material examined under the electron microscope was rubbed out as outlined in
Research report 412-Int-1825, Briefly, this consists of rubbing a smal | quantity
of the dust in a drop of | per cent nitrocetiulose in amy| acetate on a glass stide,
using a smal! watch glass as a pestle. The sample is finally rubbed out between
fwo glass slides to form a thin membrane, which is then floated off on water and
picked up on carbon-coated electron grids. The rubbing-out technique was used with
these samples to break up coarse particles and clumps and to disperse the particles.

Etectron micrographs of the medium material from the tirst fractionation (EMS No. 5tt,
A through C) shows solid, irregular particles (mainly quartz); and spheroids ranging
from 0.4 micron on down. The latter when very fine frequently form agglomerates.

There is also some fine scaly or micaceous material, and some fine, irregular particles
that could be carbon or gypsum. Also noted were a few short fibrils that couid be
chrysotile. These constitute only a fraction of a per cent of the total (see Fig. i,
Appendix).

Samples prepared for electron microscopy from fine and medium fractions obtainad

by the second fractionation of the as-received materia! were less vigorous!y rubbed-out
than the material shown in EMS No. 511, This resulted in a less even distribution

of the particles, but it more frequently preserved existing agglomerates of glassy
spheroids, and portions of the scaly or micaceous material noted above. The resulting
electron micrographs (EMS Nos. 520, 52+, 522, and 525) therefore show a greater range
in particle size as compared with EMS 511. Aside from coarse material, the second

set of pictures shows much fine-grained sintered or agglomerated glassy material,
occasional separate spheroids, and some scaly material. Ashing at 400C seemed to
reduce the incidence of very fine material, but otherwise had little effect on the
appearance of the dust. As in the first set of micrographs (EMS S511A-C) an occasional
short fibril that could be chrysotile was noted, but these constitute only a smat |
trace of the total.

X-ray diffractometer diagram 3366-123-1 of the airborne sample as-received contains
patterns of gypsum (CaSO4-2H20) and quartz,

X-ray diagrams. of- the sample submitted after ignition at 427C and the sample ignited
at [000C contain similar patterns of anhydrite (CaS0,),quartz, iron oxide {Fe204),
a pattern resembling a sodium feldspar, and a trace of cristobalite.

The only similarity in this airborne dust and brake lining dust is the presence of

Fe;03 in ignited sampies of both., Forsterite, a major component of the ignited brake
lining dust, is not identified in this airborne dust.

Reported by: @, . /6&9&(4

0. Bailey f’
Basic Chemistry Resear Section

X-ray Diffraction by:

ae
(distribution on reverse)



WAYNE STATE UNIVERSITY

1400 CHRYSLER FREEWAY
SCHOOL OF MEDICINE DETROIT. MICHIGAN 48207

DEPARTMENT OF OCCUPATIONAL

AND ENVIRONMENTAL HEALTH October 14: 1966

% ‘ L1 /J/g, /wwﬁﬂ—ﬁ
Dr. K. W. Smith —— -
Medical Director
John Manville Corporation
22 East 40th Street
New York, New York

Dear Doctor Smith:

Confirming our phone conversation I should like to
describe the research effort to be carried out by our Depart-
ment relating to the detection of asbestos bodies in animals
not exposed to asbestos. Specifically over the past five years
approximately 3,000 animals have been sacrificed and tissue
specimens preserved for microscopic study. Approximately
half of these animals have breathed outside air somewhat
enriched in automotive exhaust products, while the other half
have never breathed dir containing particulate matter. It
appears that it will be necessary to cut thicker sections then
have already been cut and accordingly a representative number
of animals tissue will be so treated. These thick sections will
then be scrutinized to determine whether or not asbestos bodies
are present. As a corrolary study particulate matter which was
removed from the air by filtration will be examined to determine
whether or not asbestos fibers can be identified. We recognize,
of course, certain experimental difficulties which may render it
nearlm%mpssible to be certain of the presence or absence of
‘#gid will welcome any technical guidance which your
laboratiies may offer. In this connection we are sending a
samplé’6f atmospheric dust and will be interested in your {indings.

Although it is difficult to estimate the expenses, it is
the opinion of Dr. Vorwald and myself that approximately $7,000. 00
will be required. In the event that the findings are sufficiently
interesting, and we mutually agree that even more work is required,
it is our understanding that you would favorably consider additional



Dr. K. W. Smith -2 - October 14, 1966

funds upon request. In order that the work can be done more
expeditiously we would suggest that funds be made payable to
"Asbestos Study Project" Arthur J. Vorwald, Ph.D., M. D.,
Agent. A checking account will be opened with this designation
and will of course be subject to audit at any time,

We look forward to carrying out this interesting study
and hope that the results are informative. Perhaps when you
see Arthur in Tokyo next week you may come up with other ideas
which will further enhance the scope of the study. Have a good
trip.

Very truly yours,

R&ém%k(éq&)

Ralph G. Smith, Ph.D
Professor

Department of Occupational
and Environmental Health

RGS:glg n
CC: Arthur J. Vorwald, Ph.D., M.D.

-

4,



General Headquarters
Decamber 21, 1566

7. J. Solon

ENVIRORMENTAL HRALTH TASK FORCE
December 21, 1968

1, Survey of Causes of Desth of Retirees and Group life Participants
This study ie progressing, and the analysis and sumary vill be completed by
Jamary 15, 1967,

2. Dr, A, J, Yorwald - Vayne University, Detroit

The Vayne University Laberatory is continuving its preliminary examination of the
analysis of the large volume air samples, as well as the animsl tissue slides,
A formal Research Proposal will be developed along the lines suggested by the

results of thise preliminary studies, Dr. Speil of owr Besearch organisation is

collaborating with this growp in the preliminavy investigationms. f
3, National Insulations Mammfasturers Associstion i .
The Assceiation, through its Safety and Health Coammittes, of which Dr, Smith is
Chairman, has indtiated discussions with Dr, Cralley of the U, 5, Public Health
Service toward designing and implementing an indwestry-wide envirommental health
study.
"

C. L. Sheckler participated in the initial preseatation ¢f envirenmental donirol,
injury prevention, and Vorkmen's Compenseation to the firss of & series of meetings
with the Insulations Contrasters Asscciation's regiemal grewpe,

he Industrial Foundation
This four-yesr study of the Melegie effests of fitweus materisls 15 wider vay,

S, U 3, Padigs Nealth Servey
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. a growp
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Material:

Semples of particulale matter collected during the Adr Erosion Testing of
Cormerelal Duct Systems -

Dquiprent
Tegted: Glass fiber duct systems produced by Cwens-Corning Fibergles Corporation
submitied: October 0, 1666 by C. D, Smith, Product Testing Laboratories, Building %00,
Owens-Corning Fiberglas Corporation, Technlcal Center, P.0. Box 415,
Granville, Ohlo
Required: Determination of quantity and nature of material eroded from ducts
o | i Mg loss T
o Test W | MgsDust |4 Ash | Due to |Mgs of
felysls Sacple | Mumber + |Duration tof Alr | Collected . 1o {Treatment i(lass
Numver |,_:hgrﬁv ;@C%tion of Test iSempled (Total Per M/ Dust | With H® |Found |  Remarks
. ]
(on-5167% | 0-2 | Upstrean 136 hrs, | 845 139,0 0,046 [10.0 0 0 },o Class Fibers
|
#1
260-5106% | 0-1 |Downstream (136 hrs, | 880 39.5 P.045 | 8,9 0 0 ! Jentifiable
o : | l- - } by
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* 11"x11" Duet System, uncoated fiders, 3,25 FFC tested from 4:30 pa 8/31 t111 8330 am 9/6/66
* 11"x11" Duet System, uncoated fibers, 5,00 PFC tested from 4:30 pm 9/28 $111 8:%0 aa 10/4/66

4

Prom the Kettering Laboratory in the Department
of Envirommental Health, College of Medicine
Unlversity of CIncinnati, Cineinnati, Ohlo

Reported: 10-18-66



WAYNE STATE UNIVERSITY

1400 CHRYSLER FREEWAY
SCHOQL OF MEDICINE DETRQIT, MICHIGAN 48207

DEPARTMENT OF OCCUPATIONAL
AND ENVIRONMENTAL HEALTH

July 18, 1966

Kenneth W. Smith, M, D,
Corporate Medical Director
Johns-~Manville Corporation
Twenty~Two East 40th Street
New York, New York 10016

Dear Ken:

It was good to have you with us, even though for too
short a time., Madge, especially enjoyed your visit, but
she was greatly disappointed that your heavy schedule
prevented you from staying with us overnight, I endorse
her sentiments in that regard.

Your informative letter is deeply appreciated. I will
write Mr, Carl W. Sickles in an effort to gain his support
for a study of the asbestos insulation workers in the
Detroit area. Also, as quickly as time permits, I will
work on the protocol for the study which we discussed
in the interest of fibers and bodies possibly present in
the dust and in the lungs of the experimental animals
connected with our air pollution studies during the past
several years.

With respect to asbestos bodies, I believe that one of
the greatest problems concerns the differentiation of such
bodies from those that attend the inhalation and pulmonary
retention of non asbestos fibers. In that regard, I am
mindful of the so-called "graphite body", the'ferruginous
bodies" and the bodies that sometimes attend degenerated
elastic tissue fibers. It is my belief that almost any
inorganic fiber and possibly certain organic fibers after
prolonged residence in the lung can become coated with



Kenneth W, Smith, M, D, “la July 18, 1966

endogenous iron and thus simulate the asbestos body. If
time permits, I will make an effort to experimentally
prove that belief,

Your second question and/or questions defy an une~
quivocal answer, I am not sure whether or not physiologic
motion of tissue is necessary for the production of an asbestos
body. Also whether an asbestos fiber on any part thereof has
the ability to migrate, either in the tissues, or only through
the blood stream and lymphatics are much debated issues, It
is my hope that our current experiments will assist us in
resolving them,

With respect to the xeray classification, it was developed
in the interest of our current epidemiologic study concerning
a large number of workers in an automobile industry. Cure
rently, the classification is being tested by each of the three
radiologists selected for the study. I believe a slight modie
fication would have real application to asbestos workers,
More will be known about the classification, however,
when each of the three radiologists have finished their test
runs on a large number of fibers which are currently being
circulated. They should be finished in the very near future and
then I will let you know, At that time also, you will receive
a copy of the approved classification form,

I am afraid, Ken, that most of the questions which you put
to me remain unanswered, Frankly, much work needs to be
done and for the present I only know that inhaled asbestos fibers
cause asbestosis in certain individuals, I have no desire to
make earth-shattering statements without a full measure of
real proof,

With all best wishes,

Very truly yours,

rthur J. Vorwald, Ph,D,,M,D,
Professor and Chairman
Department of Qccupational

and Environmental Health

AJV:jar



Febrvary 8, 1967
(Dletated February 7)
Flie 2%
Or. an 4. Yorwald
Ospartment of Ocewpational Medigine
Yayne State University
(00 Anteinette Street
Oetrolt 2, Mighigan

Over Dr. Yorwald:

We have complated cur examinetion of the alrborne dust samgle whieh you

hed sent teo our Dr, K. W, Smith, This sample was lebeled as "\lr-m -
fust collseted over & busy street Interseetion In Oetrolt”, The metheds -
vsed fo examine this sample Inciuded X-ray diffragtion, petrographie

alcrescopy, end electren alerescopy.

X-rey diffraction examination gf the "ss-recelved” sanp (o showed the pres-

once of gypsum (Ce304.2470), querts (3105), and & fraee of magnetite (Fey04).

The presence of » considersbie ameunt of non-grystelline saterial ves In~

dleated by the nature of e ¢! ftrectien petterns. Atter the sampie was

heated to (000°C, the fellewiag eryste!!ine phases were dotectad: anhydrite
(CaS0,), quertz (310%), ite ¢ » 6ad troues of feldspar {4820.A1203.6810y)
and eristobal ite (3i03).V The hematite and eristebel (te are Ngh-temperature
reastion produlip of negnetite and quarts, respestively. _The foldspar
ey be the reseit of & reastion during deeting, or It moy havi™ien preses?

but net detested ia Mo ee~reselved sanpie.

Petrographic acnminetion en the ss-reeeivesd sample shoved the fellewing
aeterisies te be preseat:

Glass (fly-ash, o9¢.) -~ pessidie nejor
Quarts

- niner
Opaque materis) N 'l."
- alner
Carbenates ~ smeil
Coltulese tider - trece

(reak of mowte: major > wniner X el > frese)

—— o e v



Dr. 'I.A'J. Yorwald -2- February 8, 1967

The original smmple was separated Inte coarse, medium, and fine fractions
by sedimentation In water. More detalled petrogrsphic examimation of the
medium and fine fractions revesied that the giassy component exists as
sgglomerates of sphercolds with an overall dliameter of 30 wlcrons and below.
The Individual particies in the sgglomerates range from 35 microns down,
with a considerabie frection below | micron. The quartz particles are
about 10 microns and below. The fine fraction contained considerable water-
soluble material which was ldent!fled as gypsum.

For electron microscopic examination the medlum and fine fractions, atter
removal of the water solubles,were "rubbed out" by conventlions) methods

In nitrocellulose. These micrographs, two of which sre atteched, showed
irreguiar perticies (malniy qartz), and spheroids ranging frem 0.4 microns
down. The latter tine particies frequentiy form agglomerstes. There Is
8iso scme very fine scaly or micacecus wnd some fine, irreguiar particles
that could be carbom or gypsum. A few short tibriis which asy be chrysotile
asbestos were noted, but these constitute only s small fraction of | per
cont of the total sawple. Ashing the sample at 400°C seemed to reducs the
ingldence of very fine material, but otherwise had (1ttie effect on the
sppearance of the dust,

I hope that this Informetion will de of some values te your research effert, -

Very truly yours,

4. P. Lalneveber .
Chief, Nasle Chemistry Research Socﬂ?a

se N
Ene. ! \
N

v
\

bee: F. L. Pundsack 3
S. Spell

W. C. Stredd /

. M. Jochsen, GHO <

K. V. Lindsb}, AFD Asdestos

|
|
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Johas-Manvi|ie Resesrch and Englneering Center
P.O. Box 199
Menviile, N.J. 08833



Ly THNIL PR v, FARIRVIWIVYS




JOHNS-MANVILLE RESEARCH Report No. 404-19
AND ENGINEERING CENTER Page 3

J. M. CONFIDENTIAL. Noxt for general distribution or republication.

APPENDIX

eerr, W

2
'

3
. s bt s

g

[ ]
- lea i

. “-. . ) '
. v Y ,
t.;".?...m —ia &.h

\d
“+
* s
, .k"!

PR S .
Figure I. Airborne sample, Detroit; electron micrograph. 23,000X.
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Research & Engineering Center
Novembey 9, 1970

W. C. Streib

ANIMAL EXPOSURE TESTS USING ASBESTOS

The Environmental Exposure Laboratory at Wayne State Unlver51ty
(previously under the direction of Dr. Arthur Vorwald) is appa-
rently reactivated under the direction of Dr. Andrew L. Reeves,
Associate Professor, Department of Occupational and Environmental
Health at Wayne State School of Medicine. The address is 1400
Chrysler Freeway, Detroit, Michigan 48207. They intend to con-
tinue some of their anlmal exposure tests using asbestos as an '
environmental contaminant.

In their previous work, Vorwald used 3T chrysotile, S blue crdzﬁ
cidolite, and W3 amosite, all of which were obtained from Man-°
ville plant in the last shipment being made in March 1967. They
would like to use the same materials in their current studies.

wWould you please send Dr. Reeves at the above address 300 1lb each
of the three asbestos materials noted above. If any of these
materials are pressure packed, please willow the material ahead
of time as they are unable to use pressure-packed material in
their experiments.

Since you probably will have to obtain these materials from
sources other than Manville, I would appreciate your advising
me when we can anticipate shipment of each of the materials to
Dr. Reeves.

Ss/fjé///
ce: . M, Jackson, DH



WAYNE STATE UNIVERSITY

1400 CHRYSLER FREEWAY
SCHOQL OF MEDICINE DETROIT, MICHIGAN 48207

DEPARTMENT OF OCCUPATIQNAL, October l 8 , 1 966

AND ENVIRONMENTAL HEALTH

Dr. K. W. Smith

Medical Director

Johns Manwille Corporation
22 East 40th Street

New York, New York

Dear Doctor Smith:

Enclosed is a sample of particulate matter
removed from filters used in our air pollution study
during the past several years. This particular sample
of dirt was removed from the air during the period
January-March 1966. I will be most interested in
learning whether or not your laboratories are able
to find any asbestos fibers.

A Sincerely,

Qufl—

Ralph G. Smith, Ph.D.
Professor

Department of Occupational
and Environmental Health

ﬁGS: glg
- Encl.



WAYNE STATE UNIVERSITY

1400 CHRYSLER FREEWAY
SCHOOL OF MEDICINE DETROIT, MICHIGAN 48207

DEPARTMENT OF OCCUPATIONAL

AND ENVIRONMENTAL HEALTH September 2, 1 966

Kenneth W. Smith, M. D,
Medical Director

Johns-Manville Corporation
Twenty-Two East Fortieth Street
New York, New York 10016

Dear Ken:

My neglect in failing to write to you has not
been because of an unmindfulness on my part, It has
stemmed from the fact that the vacation of various staff -
members has imposed a variety of added burdens. Then, ST
too, my associate pathologist has only recently recovered
from a prolonged experience with non-specific lobar
preumonia, and now he, too, is away in an attempt to
" recapture a full measure of well being.

In view of all of the above, I have not had the
opportunity to develop a proposal for you in regard to the
occurrence of "bodies'" in the lungs of ocur animals that
have had prolonged exposures to dirty urban air and to
clean air. We have done a rather superficial pilot review
of certain sections. Bodies were not discovered. Neverthe-
less, we want to proceed with a more detailed study in behalf
°£YW company. Whether or not any bodies will be dis-
cogjgied remains debatable, and whether or not such bodies
JElkve the unequivocal features which are characteristic
'asbestos body, also remains questionable,

In view of the above, and on analyzing the project
from the viewpoint of time and effort, I believe the whole
study could be accomplished for a sum in the neighborhood of
$4, 000,00, Please consider this so that I can finalize the
arrangements and initiate the project immediately upon my
return from the conferences, first in Vienna, and later in
Tokyo. Incidentally, I will be chairing a Vienna session



Kenneth W. Smith - page 2 - September 2, 1966

which includes a number of papers on asbestos, pulmonary
cancer and pleural mesothelioma. Perhaps you should be
attending that session.

Next week I am off for Europe and the Far East.
My trip will encompass not only a number of formal lectures,
but will also include visits to various centers, some of
which are engaged with studies pertaining to inhaled asbestos,
cancer and mesothelioma.

With all best wishes,

_ | N -

Arthur J. Vorwald, Ph,D., M.D.
Professor and Chairman .
Department of -

.

Occupational and Environmental Health

AJV:dhs




WAYNE STATE UNIVERSITY

1400 CHRYSLER FREEWAY

. - SCHOOL OF MEDICINE DETROIT, MICHIGAN 48207
DEPARTMENT OF OCCUPATIGNAL A' ) 7 : l."
ANO ENVIRONMENTAL HEALTH s February 8’ 1967 . L. ’ \
»,

Mr. Hugh Jackson / e
Johns-Manville Corporation V

22 East 40th Street
New York, New York 10016 W
Dear Hugh:

You will recall the paramount reason for my visit
with you last week was to clarify the status of certain studies
which Dr. Ken Smith authorized us to conduct. The authori-
zation was given verbally on a number of occasions, and
especially after a letter of October 14, 1966, which was
written by Dr. Ralph Smith, my deputy, while I was away in
Europe and Tokyo. A copy of that letter is enclosed for
your immediate reference. Subsequently, and in view of
that letter, Dr. Ken Smith again verbally authorized us to
proceed,

The enclosed letter outlines the concept of the study.
Currently, we have completed cutting a large number of thick
sections, which have been processed through various staining
procedures and which have been studied microscopically.
Smears of the lung have also been made and studied in order
to detect the possible presence of fibers and/or bodies, either
asbestotic or otherwise. Also, we have prepared a number
of:samples of airbomne particulates collected by various
mugfis from the exposure rooms and from the outdoor air at
stziq&level The preparations have been processed at dif-
fereht temperature levels in order to remove combustible
organie material and to leave a residual of temperature-
resistant particulates and fibers. These samples have been
subjected to conventional light microscopy, phase microscopy
and electron microscopy. Currently, enlarged photographs
are being made for purposes of detailed visualization and
counting, In a few days, all ebservations will be compiled for




Mr. Hugh Jackson - page 2 ~ February 8, 1967

a comprehensive report to you. Incidentally, the studies
were undertaken in consequence of views expressed at the
Asbestos Conference in Antigua, last year.

In accordance with the enclosed letter of October 14,
1966, a figure of $7, 000, 00, was given as the estimated
budget. Irrespective of our expanded efforts, I will abide
by that figure, Up to the present time, however, we have
been financially supporting the study with limited funds, but
I have verbally agreed to give overtime reimbursement to
certain staff members for their efforts in behalf of the study.
I did this, believing that such disbursements were proper on
the basis that the total sum would be forwarded to me as a
fee for consultation, In that regard, and in view of the
circumstances, Hugh, I defer to the decision by you and
your company. Above all, I do wish to avoid any embarrass-
ment to you and your company., In any event, we will proceed
toward completion of the study as originally conceived and -
authorized. ’

With all best wishes,

Y
Sincerely yours,

Lo e
’
’

Arthur J. Vorwald, Ph,D,, M,D.
Professor and Chairman

Department of

Occupational and Environmental Health

AJVidhs :

enclosure
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kesearch & Engineering Centaer
November 10, 1370

S. Speil

ANIMAL EXPOSURE TESTS USING ASBESTOS
YOUR LETTER OF NOV. 9 TO W. C. STREIB

We shoald be able to obtain the required quantitiaes of
3T ohrysotile, S Blue crocidolite, and W-3 Amosite at
the Manville plant within approximately one week. Ship-
nant to Dr. Reeves at the Wayne State S8chool of Medicine
will be made approximately two days after receipt of
tiber.

P. N. Bodycomd
™ma/v

ce: H. 4. Jackson, DR
W. C. 8treidb

broer ol /V/u) e Gl e
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November 19, 1970

br. Andrew L. Reeves,

Associate Professor

Dept. of Occupational and P

——Environmental Health Ctata Uew .
ate University 4”17“' r

~—$75 Mullett Avenue

Detroit, Michigan 48207

Dear Dxr. Reevas;

As requested by Mr. H. M. Jackson on Novembex 9, 1970,

we have shipped to you 300 pounds each of the following

types of asbestoa: ‘
37-12 chrysotile

w-3 amosite
S crocidolite (blue)

Each fiber was processed thfdhgh;a °J.M. Willow" to assure
a fluffed, open condition, and repackaged.
if we may be of any further service, please let us know.

Vexy truly yours,

r”{i. nagonb
A;;e-GOI- velopment
and EBvaluation

v

bce: H. M. Jacksymr/

S. Speil
W. C. Streib




General Hsadgquarters
Novenmber 9, 1970

8. 8peil ~ R & B Center

Wayne State University
School of Medicine

Dept of Occupational and
Bnvironmental Health

Confirming our phone conversation of November 6, I would
appreciate your having 300 pounds each of

3T Chrysotile
8~Blue Crocidolite
W-3 Amosite

shipped to:

Andrew L. Reeves, Ph.D.

Associate Professor

Dept, of Occupational and
ﬁviromontal Health

Wayne State Univexsity

625 Mullett Avenue

Detroit, Michigan 48207

The 3T Chrysotile Fiber initially shipped in 1966 was of the
loose packed variety. That shipped in 1967 was apparently

O and the laboratory had conaiderable difficulty
u fox dissemination. It is therefore regquested
otile Piberxr to be shipped at this time be of

i type.

) g advise Dx. Reeves directly when and in what
. . is made.

H. K. Jackeson

Copy tos A. L. Reeves, Ph.D.
Wayne State University
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WAYNE STATE UNIVERSITY

1400 CHRYSLER FREEWAY
SCHOOUL OF MEDICINE DETROIT, MICHIGAN 48207

DEPARTMENT OF QCCUPATIONAL OCtOber 30’ 1970 [ >

AND ENVIRONMENTAL MEALTH

a»é 7 et MLapitdenD

/u,' ./,z,

H. M, Jackson

Director of Industrial Relations
Johns-Manville Corporation

22 East 40th Street

New York, NY 10016

bear Mr. Jackson:

The files of this Department contain correspondence between '
/ yourself and Dr, Arthur J. Vorwald who was our chairman until .
1967, I assume that it was through your courtesy that this Depart-
ment has received shipments of asbestos for our experimental
program on asbestosis, and it is in this matter that I am taking
the liberty of writing you again,

Dr. Vorwald retired from his position in this Department in
November 1967, and the asbestosis research was taken over first
by Dr. Ralph G. Smith and then by myself, At the present time we
are nearing depletion of our asbestos samples used for dissernina~
tion and I wonder whether we could impose on your company once
more to send us .a shipment in the same way as in the past.

gs.we have been using are as follows:

J-M 3T Chrysotile

. - J«M S-Blue Crocidolite

e T-M W-3 Amosite

fald need. about 300 pounds each of the above, if possible,

I want to express our sincere gratitude for your help and wish
to assure you that due credit will be given to your company for this
courtesy in our publications. Also, if you have an interest in a pre- /
publication copy of our findings, I would be most pleased to send the

same,
Sincerely yours,

Mdm L Reeve
Andrew L. Reeves, Ph. D,

ALR:jp Associate Professor



WAYNE STATE UNIVERSITY

1400 CHRYSLER FREEWAY
SCHOOL OF MEDICINE &f DETROIT, MICHIGAN 48207
!

DEPARTMENT OF OCCUPATIONAL . ‘\
AND ENVIRONMENTAL HEALTH ji May 10' l 967

Mr. Hugh M. Jackson

Director of Industrial Relations
Johns-Manville Corporation
Twenty-Two East Forteith Street
New York, New York 10016

Dear Hugh:

Thank you kindly for the check in the amount of $7, 000, 00
for the support of our studies relative to fibers and fibrous
material in the air ambient to the Departmental building in
downtown Detroit.

The report is completed and will be mailed either today <.
or tomorrow directly to your office, I had planned to send it
last week, but could not do so because of most saddening duties.
Last Friday night, a member of my staff, Dr. Samir Naguib, and
his fiancée were killed instantly in an automobile accident in down-
town Detroit. Their little Volkswagon was hit broadside by a
stolen car going 70 miles an hour through a red traffic light.
Samir was an Associate Professor on the staff and had respon-
sibility for several major teaching and research programs,

Upon reviewing our report, I would deeply appreciate your
comments. The findings may lead us to embark on additional
gseries of detailed studies.

» '”el:: 4

With all best wishes,

Arthur J, Vorwald, Ph,.D.,, M.D.
Professor and Chairman

Department of

Occupational and Environmental Health

AJVidhs



ODEPARTMENT OF OCCUPATIONAL
AND ENVIRONMEINTAL HEALTH

Cﬁl((ﬁfw—z,- > <. AM/LC-LWM 136

WAYNE STATE UNIVERSITY

1400 CHRYSLER FREEWAY
SCHOOL OF MEDICINE DETROIT, MICHIGAN 48207

!
t]!
March 31, 1967

Mr. Hugh Jackson
Johns-Manville Corporation
22 East 40th Street
New York, New York 10016

Dear Hugh:

Again, I must bother you, The last shipment of
100 pounds of Chrysotile No. 3T Fibers arrived a few days
prior to my letter of March 14, 1967.

The asbestos came to us in a large, solid chunk,
which differed from the first batch that was in shredded .t

form. My technician tells me that he is having a most

difficult time breaking up the chunk, for purposes of our

additional pulverization and grinding into small fibers which
‘ : A .

can be generated to produce an asbestos cloud. Accordingly,

it would

ease our problem should the next 300 pound lot be

sent to us in shredded form, I imagine that this will
necessitate some pre-grinding and/or shredding at your

factory,

just as was done with the first batch of Chrysotile

No. 3T Fibers, We would be grateful, Hugh, should you
give instructions in that regard.

AJV:dhs

We anxiously await the additional shipment of

ds of each asbestos type as per my letter of March 14th,

With all best wishes,

Arthur J. Vorwald, Ph.D., M.D.
Professor and Chairman

Department of v

Occupational and Environmental Health

e e

RN IS
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WAYNE STATE UNIVERSITY

1400 CHRYSLER FREEWAY
SCHOOL OF MEDICINE DETROIT. MICHIGAN 48207

DEPARTMENT OF OCCUPATIONAL

AND ENVIRONMENTAL HEALTH March 14, 1 967

Mr., Hugh Jackson
Johns -Manville Corporation
22 East 40th Street
New York, New York 10016

Dear Hugh:

Thank you for the shipment of asbestos which
arrived some few days ago. The shipment consisted e
of 100 pounds of each, namely: '

/ Chrysotile, J.M. No. 3T Fibers : .
Crocidolite, J. M. No. S. Blue g
Amosite, J.M,., No. W3 Fibers

In furtherance of my letter of March 6th, we
look forward to receiving an additional 300 pounds of
each asbestos identified above. That receipt will enable
us to prepare enough material for a year*s supply.

Incidentally and pursuant to my letter of Febru-
/ ary 9th, we are nearing the completion of our studies
relative to fibrous material in the outdoor air which is
ambient to our building in the center of Detroit,

Agun; Hugh, we are most grateful, as always,
%g:_assistance in behalf of our studies,

With deepest regards,

»Y

Arthur J, Vorwald, Ph,D., M.D.",
Professor and Chairman
Department of

AJV:idhs Occupational and Environmental Health

2 XA 3files
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March 13, 1967

C. H, Grote, Mamville

Asbestos Shipment
to Dr. Arthur Vorwald

In addition to the shirment of asbestos which L. Hemerda advised us was sent

%o Dr. Arthur J. Vorwald on March 3, 1967, would you kindly arrange to have

the following amounts shipped to Dr. Vorwald at the Departaent of Ocoupational
Medicine, Wayne State University, 625 Mullst Street, Detrolt, Michigan L8226, /

300 1b, JM 3-T Chrysotile
300 1b, JM S-Blus Crocidolite
300 ib. JM W-3 Amoslte
I would sppreciate being advised of the date of shipment and the Rallway Express
mumber when the shipment has been campleted. 1 presuse each beg will have
reinforced packaging as the previous ones had,

'nuumatavinproﬂdoomghnmntor the full year of animal experi-
msntation included in Dr. Vorwald's ;tndy.

Should there be a charge for these quantities of material, plesse advise and ve
will indicate the appropriate account manber .

H. M. Jacksan

ces L. Hemewda, Mm






WAYNE STATE

SCHOQL OF MEOICINE

DEPARTMENT OF OCCUPATIONAL
AND ENVIRONMENTAL HEALTH

\%./

Mr, Hugh Jackson
Johns -Manville Corporation
22 East 40th Street
New York, New York 10016

Dear Hugh:

UNIVERSITY

1400 CHRYSLER FREEWAY
DETROIT. MICHIGAN 48207

February 16, 1967

I hate to bother you with so many letters and problems
since they impose an added effort in your busy day, The
thought occurred to me, however, that you may wish to put in
a claim to the REA Express Company for the batches of asbestos
that apparently have been lost for good. They have not been
found, even though tracers have been put out throughout the

country,

The lost batches consibt of 50 1lbs. of chrysotile,
J-M No. 3T Fibers, and 100 lbs. of crofidolite, J-M No. S,
Blue Fibers. Oux, evidence indicates that they were handled
by REA Express, Receipt No. 428980, apparently January 9,

1967.

We would be deeply grateful, Hugh, if you would urge
the new shipment as per my letter of February 8. Without the

asbestos, we cannot go forward.

With personal regards,

i
Arthur J. Vorwald, Ph.D., M.D,

Professor and Chairman

Department of
Occupational and Environmental Health

P R VI N



March 13, 1967

Dr. Arthur J. Vorwald
Dept. of Occupational

and Environmental Health
Wayne State University
Detroit, Michigan

Dear Arthur:

We have been advised by our people at Manville Plant that the shipment of
100 pounds each of J-X 3T Chrysotile, J-M S-Blue Crocidolite and J-M We3 -
Amosite was sent prepaid oun March 3, 1967, via Rallway axpress ¥o. 3490,

I have asked Xanvills to send 300 pounds of each of the above to yom in
addition to the shipment of March 3. When I am advised of the date and punber
of this shipment I will forward this informatiom to you.

With personal ragards.

S:anei-ely,

He M. Jackson
Director of Industrisl Relations
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February 6, 1967

Dr. Arthur J. Vorwald
Department of Occupational

and Environmental Health
Wayne 8tate University
Detroit, Michigan

Dear Arthur;

Our Manville plant advises that the asbestos fibre
shipment which you recently received was made in 100-pound
quantities of each of the three types of fibre. If this quan-
tity of material is not sufficient for your purposes, please
advise and we will make sure that an additional supply is
forwarded.

You raised questions concerning the identification
of the fibre and we will be glad to supply any additional
information you may desire in this regard.

. -t

As I indicated to you, we will take prompt action
on the air pollutant research proposal as soon as you forward
it to my attention.

As indicated, we will also review wvith coansiderable

interest the proposal for additional research of asbestos or
ferruginous dodies which yow desoribed to we briefly.

regards,
Sincerely yousrs,

BE. M. Jackeon
Directos of Industrial Relatiocune

PR TR



WAYNE STATE UNIVERSITY

1400 CHRYSLER FREEWAY
SCHOOL OF MEDICINE DETROIT, MICHIGAN 48207

DEPARTMENT OF OCCUPATIONAL
AND ENVIRONMENTAL MEALTH February 8, 1 967

AIR MAIL

SPECIAL DELIVERY

Mr. Hugh Jackson
Johns-Manville Corporation
22 East 40th Street
New York, New York 10016

Dear Hugh:

It was good being with you last week, even though
the news regarding Ken prompted a full measure of personal
sorrow.

In furtherance of my telephone call and for purposes
of your and my records, the shipment of asbestos which was
requested in my letter of September 2, 1966, was misdirected
by the Railway Express, Apparently it was under way for a
long period of time, irrespective of every effort on our part
to find it. Only last Thursday we ultimately traced two
packages, namely 100 pounds of amosite in a torn, burlap
bag, and 50 pounds of chrysotile in a cardboard box. The
remaining 50 pounds of chrysotile and 100 pounds of crocidolite
are resting somewhere unknown to man.,

In view of the above, Hugh, we would appreciate having
the following shipped to:

Arthur J, Vorwald, M.D.

Department of Occupational Health

School of Medicine, Wayne State Umvers:.ty
625 Mullett Street

Detroit, Michigan 48226

100 pounds, Crocidolite, J. M. No. S Blue Fibers,
100 pounds, Chrysotile, J.M, No. 3T Fibers,
100 pounds, Amosite, J. M. No, w3 Fibers.



Mr, Hugh Jackson - page 2 - February 8, 1967

As you may recognize, Hugh, the need for the
asbestos has put us way behind in our program supported
by the U.S5.P,H.S. Anything you can do to expedite the
above shipment will be appreciated. Of course, we are
deeply grateful to you and your company.

With all best wishes,

Arthur J. Vorwald, Ph.D., M,D.
Professor and Chairman

Department of

Occupational and Environmental Health

AJV:dhs



CONFIDENTIL

aBqQ
Jaly 5, 1966

C. H. Oroto, Manville
Samples of Fiber

muncmﬁnmmmumMIthlw!mm;mmg.
It would be greatly appreciated if you could send Dr. Yorwald three samples
of asbestos fiber. He would like to have 10 pounds each of chrysotile,
anosite and crocidolite (blue) to use in a pilet study research progras wvhich
he is developing for ocur corporate interest. Ris address is - Dr. Arthur
Vorwald, College of Medioline, Wayne State University, Detroit, Michigan. I
wmldumthtmmlﬂnndamjorm‘muhomwu
those samples sent to Dr, Gross in the paste I understand that emosite and
arogidolite fibers do net have a similar grading mmber and therefers for our
record purposes I think it might be wise to try to identify these two fiber
aamples by lot or purchase number.

As discussed, I antioipate thatmmbomtwafummho-plu
during the course of the next year. I believe that it would be good company
polley to supply these to recognised investigators. However, there may be scae

o«timlﬂmttu,tmwhohmdhum I indicated that
yuunighetnlum“bhtoputuidoamutyctouhofﬁotb“tm

of fiber for future use. !mfoltthtthooutetthonmuugnubh
butﬁnt&notprmdutha-ph,mm-umuhvdndm
cost, If you should decids'to gather same samples for future use in additiom
mmmmm,lhnmmtmemuuum-ph
auggoatthatitmdothn.m.-»m-m&mupluﬁcbmn
that the fiber will not de sontaminated or adserd meisture. Thanks ver7 sush
for all your help.

Kemeth ¥, Mtb, B.De

aas 'okm’mm



