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To: Director General
Lepartzent of iublic Utilities
Minissry of Municipal azd Rural Affzirs
Riywdn, Saudi Aratia,, .

Recently you regueszed that I review the health hazards Izvolved
in the use of asbestos-~cezext pipe for drinking water distridution
éysrtms within the Eingdom, aug that I prepare a paper o= this subject,
This paper has now been completed and is attacked,

The puper is based upor .my ow> knowledge, review ol relerexnce
LRt e

\ﬂaf(ftck available, and zaserizl ctteined frox the Ezsterz Mediter-
~vanian Reqronal Office of the Weric Health Orzamization. “

“The {onclusions are essentially thes:

{» Qzcupztional beslth Lzzirds wapy exist for worzers due o
fiondfing asbestos im =zbestoc felivery (to the fastcoy) and iz pize
manulefturing. These can be cmeutly reduced bty the use of TTorer
measuvres., .

2. A Jow poterntia) huzoerd zay exist for werksrs due to airte-ne
as@estcs darizg installetion ecd raintenenee of astestss-cezent pipe,
Thss can be recucei even lowes by the use of yroper protedures,

© 2. There skould Ye no sirnificant hazexd due to droinking water
which has pussed tkrough asbestos-cement pipe if it is pot 2
corroSive water which can attuck cement und releese wshestos fibers,
Gocd engineering practice incdicates that cordosive water cez cause
szriozs pipe destruction and greatly reduce the 2ife of the ripe, .
but there Is no reason to restrict the use of L4/C pioes if <2
transmitted wuter is pon-corrosive to cement. The use of A/C pipe
for thes transzission of noc-corrosive wezter is g20f enrfibeanin .
practice and also should present no sizziflcent bezlib to the user,

ha2 on:i
Respectlully
. - rrsasdilf Momsgenctl

. it
——— -
Zznald J Herpandez
Sarnitary Zzgineexirs Adviesss

(cfies te: Aegional Director, EMED, WHO
WPC, Riyazbh, .
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v ABSTRACT

Asbestos is known to cause dicsease in man whep inhaled
in large quantities, and is & well knowrn occupational hexlth
hazard. Certain occupational hazards are present ip the
¥ingdom of Saudi Arabia with respect to asbestos delivery
and pipe manufacturing. Lesser potential hazards may also
be present in the installation and maintenance of asbeatos
cement pipe. lngestion of water passed through asbestos
cement pipe should present no sigrificant health hazard,
and there is presently no reason to restrict the use of A/C
pipes if the transmittcd water is pon-corrosive to cement.
Good engineering practice 2lso indicates that asbestos cement
pipe should not be used to transcit corrosive waters,
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BrhAlIh HALANLUS awdvleiZu ant cvie vom on

ASBESTOS-CEMEN? FIFE 1N THe XZINSDOM OF
_SAUDI ARAEIA

-

A. INTRODUCTION

In recent years the Kingdom of 3audi Arabia has been
sdvancing rapidly in all aress with special exphasis in the
industrial, &zricultursl, and social sectcrs. In all of these
areas the provision of safe, adequiate water supplies is one
of the critical needs, In order to provide such supplies the
Kingdom has undertaken an extensive prograum involving water
construction of treatment plants

resource developmernt, and
The preper desiym of distribution

and distribution systens.
systems is dependsant upon many varisbles including economics,
geological formations, topegraphy, size of area served,
chemical characteristics of the water to be transported, and
the physical and chemical nature of the soil in the area,
Consideration of these variables often results i: the uss of
water pipe made from a number of materials, including irenm,
steel, plastic, cemert, &nd asbestos-cement. All of these
materials are currently beinug ucsd in the Fingdom, and are
also being used throughout otner &areas of the world., Many of
these pipe materials have potential health problens related

to their use, but if prcnerly used, all of these materizls

are considered to be acceptacle for the transport of water,
(1,2,3,4,5,6). However, a question has recently arisen within
the Kingdon regarding possible health hazards $o the consumer
due to the use of asbestos-cement (A/C) pipe. This paper is
intended to rddress that guesticn. In addition it will look

at occupational health hazards which may te present due to the

asbestos.
B. RBACKGROUND ON USE OF ASHESHYOS-CEMENT FIPE

Asbestos-cexent pipe Les been used extensively (7,8)
and was f{irst use.! to a significant extert, in Europe in
the late 1920's, pricarily in Italy. Altuough it is manufa-
ctured with various rercentages of =asbestos, a typical pipe
ray have 80% cemant and as high as 0% acbestos.(3) The
asbestos fibers are not free, but are ao intimate part of the
cement, being bound in the cement in much the some manner &8

a reinforcing tar. (2)
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This pipe was introduced into tie linited States of
imerica (U.8.A) about 1931 and steadily gained acceptance.
It is particularly cesirable because of i¥s resistance to
scaling and corrosion, it's light weight, and cost. The
American Water Works Associstion (AWYA) approved its first
stundard for A/C pite in 1933, (1) Since that date the
standard(s) has been expandec. and improved a number of times
and there are currently standards dealing with the pipe itself,
ripe selection, and pipe installation. Since its introduction
into the U,.5.A. there have been more than 330,000 kilometsrs
(4,8) (200,000 zwiles) of A/C water pipe instailed, and -curre-
ntly approximately one third of all water pipe sold in the
USA is A/C pipe. (8) This extensive use is also being exper-
ienced in many other countries.

C. HEALTH HAZARDS ATTRIHUTED PO ASBESTOS

A

Asbestos is & generic term, (9} includes z nu=ber of
fibrous silicate naterials, znd is not a specific chemical
cozpound. Small deposits are found worid wide with the
largest deposits in North Americs and Scuth Africa. It is
used extensively in msny industrial puterials and fibers gre

¢mmponly found in water, beins introduced rnaturally or due
to industrial ereraticns. (9} In addition it is often found
in soft dripkz and otier beverupes.

It is an uccepted fact thut most zmajor forms of asbestos
can cause disease in man if inhaled in large quantities.(6,9,10)
This usually occurs due to ocscupational exposures (9) such as
mining, crusning, and product manufacturing. Because of this
known hazard the Occupational Safety und fealth Administration
(OSHA) in the U.5.A, has established regulations (6,8,10) to
protect workers azainst airberne asbestos. Exposures not to
be exceeded are:

1. Eight hour time weighted average: two fibers

longer thsn Sy m per cubic meter of air (It was
planned to reduce this to 0.5 fibers.)

2. Ceiling cencentration: less than ten fibers
longer than 1Cy m per cudbic meter of air,

Diseases which can be caused {6,8,9) include skin corns,
fibrosis of the luag (asbestosis), carciroma of the lung,
meiionant mesnthelioma of the plecvra and peritoneum, &and
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increased incicence hus Dren Jouné wmons cervain occupational

workers and it nus be:irn hvncthesized thst these workers
vrreathed in the asbestos {ibers whic: then came entrained

in saliva and'vere swallowed (5,6,8). Therefore, the cause was
due to heavy concentraticns of sirdborne asbestos. However, in
the U.3.A, and other countries, this led to the gquestion &8s to
whetner the use of A/C water pipe introduced asbestos fibers
into the water, ana whether these {ibers rijsht also be causing

cancer of the dipestive systenm,(9,11).

D. FOUPENTIAL HuEALTH HalsAubS IN SALUDI anAlilA

vhen considering poésible health hazards due to asbestos
cement pipe one can concider the follewing areas (9,10) nining
and processing, usbestos delivery and pipe wmwanufacturing,
installation and maintepances of the pipe, and consumption of

the delivered water.

1. Minipg and Processinz of asiestos. This is probabdly

tiie most bazardouf arca with respact to heulth of the worker,
and is extremszly hazurdous. lropsr tezhoiques must be used to
minimize the hazard. 1 a7 infeormeca that no mines are cpen in

thre Kingdom cf Lbaudi Avabisz, s Lis hazard should not exist.

2. &Asbestos Deliverv and fipe {.»nufacturing. Normally

lurge quantities of asbestos ure deliveres in bulk, smaller
wuantities in bavs. ioth methnds zan be huzardcus to the
worker if not properly carried cut. »!swu, the manufacturing
process can be hazardous as ashestos ifibers may be airborne
and inhaled in larcge nuTvers uvnless proper precautions are

taken.

3. Installaxtion and maintensance of Acbestos Cement Pive,Very'

little esbestos-cement dust is procsent during the shipping and
handling of A/C pipe, and consejuently there is little or no
kralth hazard to the worker (10). )

There could be gixnificant dust generated locally in the
cuttinz, machining and tapping of A/C pipe. (10) However, these
are limited operutions srd a worker is not continuously exposed
to them for an entire eiwht hour da,. There are recomnended
metaods for conductinr 311 cef these operations, (2,10) anc if
they are reasonably adhered to there is e¢ssentially no health
vroblem for the woarker. (%0) Use of rroner.matheds will also

'3
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4, laorestion of wWslar Tax. &1 Inrouch Asbestos Cement Fire,
It was initially bdelieved thut_a/C pipe stabilized und L

was not subject to ortacr. uownv ., it is nbw accepted that
arrresive wn:err can 8&tac¢ n/b pxpe, (2 5,4 5, 6 7,8) dxaaolve
rclesse asbnsto% I;b-rs. The nuber of auch

the cement,” gn- 3¢, ashustos |
fibers taken An by the: 1nrestxon;or such waters, as conpared

to Lthe pumber taken zn bv occupatxonal workers 1s relat;vely

1nbxrn1f1cant'(41).~

AR BB

;"wh1ch huS pgs_ed throuah

the epidemiolébical thdhfdidfhogks“o ‘ﬁhyfgxdééé'iﬁfiénéér:,

1uc1dence for etomach colcn, or rectum 1n Connnctxcut town-

- ey ~.-\-....-‘-

i.sbestos- cement nxpe for drlnhlng kute

An ndhA commltCee (11) EVolUuth tae problen of asbc tos

in water and d@terﬁlnuh ‘"do ‘) T vvx'uncc shows that the .
proper use of asbestos-ceaent p:re neses & "hazard to health A ';_:'ﬁ
by reason of ingestion of ashestos fibers, Calculations . f i
tomparing tnc p:obable ihvest:cn erOSuﬁe in’ occupat1onal i '
sroups to that likely to odccur s a resulf of ingestion of -
potable water from asbestos-ceanu:'nfﬁe svétems suggests that
the prohability of risk t~ health xrom the use or such systems

is small - approacnlny zero." -.

A recent paper 1rom Che acter1 nedltezranean Reglonal_ff"“'
Cifice &world uealth Cr anlzatzon)'()yzétates-'i},gf ST el
"The arbestos rlbers of A/ 'blpcs_pre‘ushally Surrounded by
cemeat und hor easily re1¢ased 1nto the water unless the ..
conducted wa*er is corro 1ve.'Tbcrerore, there is preaently :
no r1eason to reslrict the u se. of A/C n;pes 1f the transmitted
ther is noﬁ“carr051ve to camerc" "fhxs vzew (3 4 6 ? 11) has..

..

rrvv1oualy been PXpP&bsc‘ Lv tuc:unvxlcon nater Norks Assoc;atlcn.
dtzon nrencvv and by o

the Unzted States '“nv1”onmcntaf"}roé

T T e e it

hanufacturers of asbos“os

:'ulso 1nd1cat07 tnlo,'as_
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E, COGNCLUSION

Every cheﬂzcal known to man €sn concei ably ciuse some
form of disease if it 19 quused._’%erefore, very few studles ;;-;;;g
of chemical hazards can make.the unqualified statement that . f_- o,
"No health huzard exzsts to man in the uze of this chemical. "_-'”“
llowever, from a pract~cal standpoint we can reach the point ...
where we can atate thut tbe poLent1al harm is mznlmal and is B

" 1:- Minine and }roce551nr of Asbestos presents no’health
huzard, s1nce reportedly tn:s 1s no carr.ed out 1n the K;nzdom.*

<, ... b

] _2.’ ASbPatOQ Deliver" and Pire Hsrufa**uring presents a' B x_;.;
distinct healtu hazard to the worK cer 1nvolved 1n thls process. “}fi
and proper prucautlon" zust bn '"}eL. ’ T

5. Ins allatlvn ‘apd Mzinfenznes of hsbestos—Cement Pipe
presents a minimal potential hezlth hazard tc the worker, due
to potent1a1 dust (and fiber) reneration. towever, if proper ‘
procedures are followed (2 10,. no u;altn Lhazard should exist,

e

4, Ingestion of Water Yaas d Th ol Asbestos~3ement Pipe

should present no sirnificant hralth hazard, As summarized by

the Zastern licditterranean Herionul Office (4HO), (2) “Therefore,
there is presently rno reason to restrzc» the use of A/C pipes-

if the transmltted water is ncn-corroszve to cement.” - '-&“'f s
Good englneer1ng practice (7,10) 1u“1c tes thut asbestos-cement .
'plpe should not be used to transmit’ corrowzve water,'as ‘it can -
cause gerzous pipe destruct;on aad greutly reduce the life of
the pipe, but thexe is na reason to restrzcc the use of A/L f'
pipes if the tran5m1tted water is non-corroszve to’ cement.
Thcfefore the usn of ﬁ/b plpe for the t”ansmlss1on of. sy
non-corroszve wuter 1 ROOd en; Jneerxnb practlcc and also
should pre enL no u1rn JC?nt hcalrh ba.arq_to the ueer.~

o
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. o , .-
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..-.‘:.-..' e .
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- . - _..“. - . - P P N -
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