K-2%1x, Cloe)

7
PLAINTIFF’S EXHIBIT
DOW-1469
l |
ok U L -y Y —
| | -‘ -'
T L. - 1
| ' - ;
!
b HEHE : :
[ if:: & :
i n‘; g ! '- g - ‘ j
Q ! . R —
¢ | | Py 8 . d
t‘ “ee ] - i - -
" 1| o 5
‘ - - -
- l IR . J
| Ol ]
i RN [ d
Lo | ] t e 3
’ + RO 3 i —
- e . YR we e w? P
we " vew
Seurce. Nevonad OFce of Vial faiwrs
Lﬂo. 1. Asbestos-Cement Pipe in Use Worldwide Fig. 2. Death Rate in US From Cancer of Digestive Organs
T A v Tie s e the accepiance of ashesios-cement spread rapidly through
R TP~ S SO Europe and 1h2 rest of the world.
rf':;‘-\ FaemTn o - Widespread Use of Ashastos-Cement Pipe
Lo fallen s By 1938 there wers <0000 mi of asbestos-cement pipe in
r f.'r.=~..".(:. e (D= peee .-.-\".'.,?, ™ the ground. There are now sn estimated 1.5 million mi o!
N UnTou T Cen. .;-;‘ .“-_', 13 e Nl G asbesios-cement in survice, of which more than 20000 ~.

are in t=2 US o2 Fie I'l_L
Catses 101 (s wo.xiwide scceptance and rapid growth
Harold L. Olson follow
1. Ashestos—coment pipe is resistant 1o corrosion. both in-
ternally and exicrnally, This resistance has been dunon-

:9?§”wwm;d:‘o'l?of71:'“?:.5:.?;..1‘?;:?' im A"," :‘;':'Vk:i strated in te<ts run by the US Bu. of Stundards on buried sam-
mgr., Public Water Pipe Div., Johns-Aanville Seles Corp,,  PIc3 6nd by the LS Ru. of Mincs through tesis condustec
Ownvwr, Cola using cotiosive mine-drainsge water.

2. Asbestos-cemo:it pipe has high cnough strengpth tc
withstand the high intornal forces imposed by water-hummer

Tests made in various parts of the world indicate that and shock earth loads from carthquekes.

present levels of astestos in drinking water are not 3. Asbestos-ccment pipe has contributed to high water
harmful to consumers cnd may, in fact, be quality. Manaufacturer< of the pipe have pioncercd the con-
economically bencficial, cept of ruhdeor ring joir ts —joints containing no jute that ulfers

a focal puint for bactcrial growth. Ashestos-cement pipc doss
not rust and cause di.nloration of the water.

4. Ashectos-comer: pipe is light in weight and casy for the
contrecter toinstall 1i.ove qualities result in lower installation
coRts,

§ N aosaemeni pine has @ penmanently savsath in-
10T WL S0 FUIBPIG LS ate low,

Ashestos—cement pipc was developed in ltaly approxi-
matcly sixty years cpo Cotzonion in lires of scacousst towns in
Jtaly motivuted a «circh for a corrosion-resictant pipe. In the
years 111 L i conreny, Sooct Anonine Per.
nit Pictra Aithicisle of Gonog, Ty, combined asbostos fihers
with coment 10 preduce aranfored prpe that would tihe the 18 Environmental Ael:crtos Dangerous?
hirh prossire necessny o pums st water up nto the citv of Ashostin fivard have heen recognized as a health hosared
Cienoa fur ns sticet Dlusinap system, Prom thin carly ongin when it led @ signr cant amounts into the lunps oset pro-
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Fig. 3. Countimg Asonstos R

\.

' tn'\u " 30,
| r‘ Avenan
- | N l r‘ O O i 1
| + tomd I,
! | NG/ - AU S P
{ Vegr (o o~ e [ " awe
} Sonensr B we  fgcregm  Martram Corvr» § -
Angryre (24 (L]
‘ 90 Por Comt of $1mm N _
* —'.‘. ‘\-—j':-
Y0P Comoet e
—N e 3104 en s
e an Apoprrn (4~ e’ w
O m Con W0

'/ .
RINL;

¥ Fig: 4. Dizxzram of Evpenmental Loor System for Crecking

Ashastos Pickup From Astiestos.Cement Pine

_—_

longed paninde of time Much work has been and is being
done to clcan up the rimnsphere in occunationa, areas where
ashesios s being used. Threshold limits for zirkorns asbestos
have becn established. 11 s interesting 10 note, however, that
where ashssios fihers have been determined 10 be 2 factor,
lune cancer has occurred only in workers w ho smoke regu-
larly.

In late 1967 the USPHS wac asked 10 lnak into the guestion
of a potential health huzard from ashestos fibers in water sup-
ply, especially as it might be related to the risk of gustroin-
testinal (G]) crncer.

USPIIS officinls discutsed the matter with two prominent
medical suthuritics in the ficld of usbestos und health. Thay
are Georee W, Wricht, chuirman of the scientific advisory
commutice o1 inc Inst. 1or Occupational and Eaviron. HHzalth
and then head of the Med. Kes. Dept, St.. Luke's Hospital,
Cleveland: and Irving J. Sclidoff. prof. and chairman, Div. of
Environ. Medicine, Mount Sinai School of Mcdicine, New
York City.

Dr. Wright stated

To my hnowicdre, there have beun no repats in medical litergture
of a rciationship hetwcen ~estrontessinal (G1) canver and the dnink-
ing of natcr supphbed throuph an Mheston-coment-pipe water ssaiem.
There m ne cvnlence that the inpeston of one, of 4 hundred. or a
thoutsnd ashzatin fibers on one or more instances is related 1o
gastroniestinal cancer.

Dr. Selihoil s view is that
There i oo eswtence ot ) ot thee ime That the precumably very
B
fow deselong e by e Con T whin b e B agut By ante 2 of water
surtad thire ch ashostinea GRent e Res tosuficd i @ reves Al

health harard.
Theve two opinions <upporied the poution of the USPHS
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that there is low prohability of any health hazard pecncip e -
with the use of ashesios-cement pipe fsee Fig. ).

Johns-Manvillc research sssumed the asx of furi=:-
evaluating this situation. At that time, the J=M reses::-
facility wes located at Finderne, N. ). and employad = ::
than 00 scisntists and technicians with 10 assigned ::
rescarch in the pipe division.

The research proiect was conducted along theee lines:

1. Review of all available published literature and statis:'::

2. Development of techiniques to measure the amoun: .7
fiber in water. Levels of asbestos in water are s0 low that < -
isting techniques 10 measure asbesios fibers in air sam; ::
detect usbestos in water.
* 3. Use of a newflechnique that employed an clactron = -
croscope. Water samples were measured for source wais-:
waters taken from distribution systems where asbesios-.: -
ment pipe was used extensively, and a special ast::-
los=cement pipe Joop system constructod at the rescarch fa: -
ity which the quality of water cauld be varied 1o see if ast e
plekup changed with Ltha different types of water.

4. A long-term study of two cities, undertaken to ¢he. -
ashestos in water samples over an extended pariod of wir:

Animal Experiments

Published litcrature revcals that animal 2xperiments = :
been conducted in which laboratoey test animals had * o -
either caposed 10 airborne asbestos or fod asbustos dus o
teetly,

Inhatation. Animul experiments with aithorn? ashosing =- -
duced no Gl cancer. Labaratory-168t anintads were usod oo
tensively in vancer tescarch to study their teactions ey
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Fig. 6. Mallipore Friier Housing

subsiances tha: are susp-ected of having some rclationship io
cancer in humiuns.

Tests of ihis nature, vsine eshesios dust in hzavy con-
centrations in inhalation chambers. had bzen conducted on
micc for as long as two vears and on dogs lor morc than four
years. The amnunt of fikar inhried snd cwalinwed hy these
C"F"\’ [ R A A L O A LA R K SR 1

m"-\ e e <

Dr. Wrign: ,mmwd out that in inhalation cxpenmems. the
food, especinily of the small unimals, was covered by the set-
tled-out ashestos fidbers in the exporimental chambers.

Inhatation eapcriments of this type have been conducted
for many s curs in many luboraiories without a sinple report of
G1 cancer. Dr. Arthur Vorwald and associates at the Saranac
Lab. of the Trudeau Fdn. have iecued two reports covering
more than twenty years of investigation.

Dr. J. C. Wagner has conducted similar ammal inhalation
experiments in South Africa .ind in Britain. Ncither Vorwald
nor Wagner noted Gl cancer in any animal.

In addition cxperiments conducted by Dr. Selikaff on ham.
sters generally suppon the doge and micc-test findings.

“Yet.” Dr. Selibofl cominented, “the cxposure 10 ingested
asbeston in thin evperimental wark was very much larger in-
deed than might be anticipated in water obtuncd from asbes-
tos—cement pipes.”

Diect freding. Dircct fevding of asbhostos dust 1o experimens
tal 'mmnk R (0 «d m p'-ﬂ- ce Gt Lancer

AOrption of aviwesios fihers.”

Statistics for Humans

USPHS records show that the incidence of G] cancer in the
US has been decining steadily during a period in whickh
asbestos-cement pipe sales have heen increasing

The level of sspesi10s in water-source samples transported
through asbestos=cement pipe is very low., OSHA siundares
for occupational ewvrosure calls for examination of airborn?
samples by sn opical microscope 450x. Only asbestos fibers
morc than $ um in lenpth were given consideration. None of
the water samples checked from cither source water or water
from ssbestos=cerment pipe showed any asbesios when ex-
amined with optical microscopes. Asbestos fibers wcre so thin
and short that they could de seen only threush the use of an
electron microscope at a magnification of 4 000,

A procedure for checking the asbestos content of water
sumples by use of an electron microscope (Fig. 3) was deval-
oped and is descrihed in Johns-Manville research reports
F404-37 and 404.47

Using this ncwliy devcloped technique, rescarchers con-
ducted a study of the waters (rom ninc citics using ashes.
tin=cement pipe for petiods ranging frum cight to seventeen
years. Ashestos coniont of the water at the source to these city
water systems was deiermined. Ashestos content wes also
checked at a point in the distribution system afier the water
had flowed throurh o hesins-coment pipes.

AN sougee wators thal were checled contianud some
asheston fiber, the amount varving between §nv /e md N
g feal After fiomns through asbestos=cement | PG, the dives
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Fig. 8. Locations in US of Ashestos Saurcas
G.ay 87605 wt@ COUNLIS Whete SNIPINLGIC aS3¢310s Iie?s idve
buen reportcd. S0 biack w33 Lrw COUNiEs wiiwie o 30000
Or S@708Nting 100h OF DOIN have Duen 1e379rine ! atiore
eMSNO0I8S 4no serpenune are (OUNG i & Counly, 1t S 35uS
black.] Sohd Lr.es surround those areas wnere 1. or-sex-ns .
102K ;TUGNE Caus:. Toe cashed line shows iowest 1.os1. i o208
azlivitv. Rocrs not native Lo the area Can be founc rorin o! :n°s

hne. J

consiructed at the Jonns-pMasnviie Res. Cir. The physical
propestics of wzter fowiny thtoueh the system could be
varied. and tne esbesios pickup &5 & funcuion of 1y pe of water
could be determined.

This experiment is described in detail in J-M Res. Rprt
1425-T-1360. Figure 4 shows the diagram of this loop system,
and Fig. 5-7 show ihe filiers thai weie emploved in obtaining
samples for cxumination with 1he cieciron microscope,

Long-term siudics at Mahcrn. Pa. and Glendale, Ariz. were
made; the results of the insestigation of semplcs.laken:-over.
an extended penod of time a1 these two cities are contained in
J-M Res. Rprt 404-79. (See Appendix D, Part 2, Scptember

JOURNAL.)

Concilusions

1. The incidence of Gl cancer has decreascd within a
period of time in which asbestos=¢emient sales have been in-
creasing. This dovs not mecan that the use of ashuestos—cement
pipe will decruase the chance of developing Gl cancer: it does
suggest, howgver, that Gl cancer is not caused by wsing
asbostas-cemuent pipe.

2. Pickup of ashesios in waier that flows thiough asbes-
tos-cement pipe is very small, and, freqaently, many source
watcrs contain morg asbestoa fibor than does water that flows
from ushestos=cement pipes.

3. Undur cundinions in which the maximum asbestos-fiber
conicnt in waler wis vhserved, the total ameunt of ashestos
st would Beoeosicd by g poesindugag a 10 o e
A0S LRI

= 1a O 1972 0 mecuny was b 1 at D yon, Fiance, undar the

auspices of the bt Aponcy fir Ros on Caneer, This meeting”

L .all. et Dy seicabsis frona b o er thie warkfactin ety in-
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voived in the geaeral field of the hiological effects of achesing
Al tne conciusion of the seminial. With regasd 10 evidance
of incrzased cencer nsk from asbestos fibzrs, some of he D
scientists stated that the amount of information dereloped 10—
¢.:2 on the subizsct of 2sbesios in potable waler is quile cnicn-  —
sive. and experts in this field have stated that there is noan- O
dication that waters come)ed in asbestos—cement pipes cons O
stitute any healih hygamhidia: <1
- Ti A\\\WL S ORRAT <o
a

A may set as one goal the
of ashestos fiber conten:
in water supplnes Judeine from available daty ong oy
AGET =™ 1RA MINC] W LT SIS RO S e s o L - .

AsSDEsios in s0urce wulers Comes from ine COniadt itiniad
waler and serpentine rock containing asbestos fibers. Figuie §
shows locations whcre asbestos-bearing rock can b2 found in
the US.

Waier flowing through asbestos-cemant pipe does not in-
crcase the level of fiber content significantly. Asbestos in
water is al a noncritical level, if, indced, there is a criticul lavel.

There is litile evidence 1o support the belief that human hte
is shortened by drinking water that flows through asphes-
tos=cement pipe, but there ure data 10 support the poiion
that ong bencfits by having a dependable walur system that
brings him water of the good quality at a reasenadle cost.

The denfit to the consumer in using asheston=coment pine
i$ supposedly that of a lower water bill every nwnth. If thes
were achicved at the expense of a lower life expectancy. ot
wottleot de o oveod batpan e the consaier.

Ihe material Juhns-\hnulh has gathered wnd which has

_bueen preseated i this artcle leads one 10 the concluson tha

the vonsumer does benefit from the purch.ase of ashstes=coe

T Ment water jupe.
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