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v ABSTRACT

Asbestos is known to cause disease in man when inhaled
in large quantities, and is a well known occupational health
hazard. Certain occupational hazards are present in the
Kingdom of Saudi Arabia with respect to asbestos delivery
and pipe manufacturing. Lesser potential hazards may also
be present in the installation and maintenance of asbestos
cement pipe. Ingestion of water passed through asbestos
cement pipe should present no significant health hazard,
and there is presently no reason to restrict the use of A/C
pipes if the transmitted water is non-corrosive to cement.
Good engineering practice also indicates that asbestos cement
pipe should not be used to transmit corrosive waters.
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HEALTH HAZARDS INVOLVED IN THE USE OF
ASBESTOS~CEM:NT PIFE IN THE KINGDOM OF . s
SAUDI ARABIA

-

@

A. INTRODUCTICN

In recent years the Kingdom of Saudi Arabia has been
advancing rapidly in all areas with special emphasis in the
industrial, agricultural, and social sectors. In all of these
areas the provision of safe, adequate water supplies is one
of the critical needs. In order to provide such supplies the
Kingdom has undertaken esn extensive program involving water
resource development, and construction of treatment plants
and distribution systems. The proper design of distribution
systems is dependant upon many variables including economics,
geological formations, topography, 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 in the use of
water pipe made from a number of materials, including iron,
steel,- plastic, cement, and asbestos~cement. All of these
materials are currently being used in the Kingdom, and are
also being used throughout other areas of the world. Many of
these pipe materials have potential health problems related
to their use, but if properly used, all of these materials
are considered to be acceptable for the transport of water.
(1,2,3,4,5,6). However, a question has recently arisen within
the Kingdom regarding possible health hazards to the consumer
due to the use of asbestos~scement (A/C) pipe. This paper is
intended to address that question. In additiomn it will look
at occupational health hazards which may be present due to the

asbestos.

B. BACKGROUND ON USE OF ASBESTOS-CEMENT PIPE

Asbestos-cement pipe Lhas been used extensively (7,8)
and was first used to a significant extent, in Europe in
the late 1920's, primarily in Italy. Although it is manufa-
ctured with various percentages of asbestos, & typical pipe
nay have 80% cement and as high as 20% asbestos.(3) The
asbestos fibers are not free, but are an intimate part of the
cement, being bound in the cement in much ‘the some manner as

a reinforcing bar. (2)
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This pipe wads introduced into the United States of
America (U.S.A) about 1931 and steadily gained acceptance.
It is partigularl& desirable becanse of ifs resistance to
scaling and corrosion, it's light weight, and cost. The
American Water Works Association (AWWA) approved its first
standard for A/C pipe in 1953. (1) Since that date the
standard(s) has been expanded and improved 2 number of times
and there are currently standards dealing with the pipe itself,
pipe selection, and pipe installation. Since its introduction
into the U.S.A. there have been more than 330,000 kilometers
(4,8) (200,000 miles) of A/C water pipe installed, and curre-
ntly approximately one third of all water pipe sold in the
USA is A4/C pipe. (8) This extensive use is also being exper-~
ienced in many other countries. ‘ ’

C. HEALTH HAZARDS ATTRIBUTED TO ASBESTOS

Asbestos is a generic term, (9) includes a number of
fibrous silicate materials, and is not a specific chemical
compound. Small deposits are found world wide with the
largest deposits in North America and South Africa. It is
used extensively in many industrial materials and fibers are
commonly found in water, being introduced naturally or due
to industrial operations. (9) In addition it is often found
in soft drinks and other beverages.

It is an accepted fact that most major forms of asbestos
can cause disease in man if inhaled in large quantities.(6,9,10)
his usually occurs due to occupational exposures (9) such as
mining, crushing, and product manufacturing. Because of this
known hazard the Occupational Safety snd fdealth Administration
(0OSHA) in the U.S.A. has established regulations (6,9,10) to-
protect workers against airborne asbestos. Exposures not to
be exceeded are:

1. Eight hour time weighted average: two fibers

longer than 5y m per cubic meter of air (It was-
planned to reduce this to 0.5 fibers.)

2. Ceiling concentration: less than teh'fibers
longer than 10y m pers cubic meter of air.

Diseases which can be céused (6,8,9) include skin corns,
fibrosis of the lung (asbestosis), carcinoma of the lung,
malignant mesothelioma of the pleura and peritoneum, and
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increased incidehce-has been found amonsg certain occupational.
workers and it has been hynothesized that these workefs
breathed in the asbestos fibers whicii then Became entrained

in saliva and were swallowed (%,6,8). therefore, the cause was
due to heavy concentrations of airborne asbestos. However, in
the U.3.A. and other countries, this led to the gquestion as to
whether the use of A/C water pipe introduced asbestos fibers
into the water, and whether these fibers might also be causing

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

D. FOTENTIAL {ALTH HaZARDS IN SAUDI AdABIA

Yhen considering possible health hazards due to asbestos
cement pipe ons can consider the following areas (9,10) mining
and processing, asbestos delivery and pipe manufacturing,
installation and maintenance of the pipe, and consumption of

the delivered water.

1. Mining and Processing of Asbestos. This is probably

tue most hazardous area with respect to health of the worker,
and is extremely hazardous. Proper techniques must be used to
minimize the hazard. I am informed that no mines are open in
the Kingdom of Baudi Arabia, so tnis hazard should not exist.

2. Asbestos Delivery and I'ipe hanufacturing. Normally

large quantities of asbestos are delivered in bulk, smaller
guantities in bags. Loth methods can be hazardous to the’
worker if not properly carried out. sAlso, the manufacturing
process can be hazardous as ashestos [ibers may be airborne
and inhaled in large numbers unless proper precautions are

taken.

o .
b

3. Installation and haintenance of Asbestos Cement Pipe.Very

little asbestos-cement dust is present during the shipping and
handling of A/C pipe, and consequently there is little or no
he¢alth hazard to the worker (10). )

There could be significant dust generated locally in the
cutting,. machining and tapping of _A/C pipe. (10) However, these
are limited operations and a worker is not continuously exposed
to them for an entire eigzht hour day. There are recommended
metaods for conducting all of these operations, (2,10) and if
they are reasonably adhered to there is eéséntially no health
problem for the worker. (10) Use of proper,methods will also
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. 4, 'Inpestion of Water Fassed Through Asbestos Cement Pipe.

It was initially believed that A/C pipe stabilized und
was not subject to attack. lHowever, it is rtow accepted that
azyresive waters can attack A/C pipe, (2,3,4,5,6,7,8) dissolve:
the cement, and release ashestos fibers. The number of such
fibers taken in by the ingestion of such waters, as compared
tor the number taken in by occupational workers is relatively
insignificant (11). .

Many studies have been made in an attempt to correlate
increased disease incidence with the consumption of water
which has passed throuch asbestos-cement pipe. 4s yet, no
sipnificant correlation has been found (11,12). 4 joint United
States Environmental Protection Agency (USEPA), State of
Jonnecticut Study (12) stated, "The preliminary findings of
the epidemiological study did not show any excess in cancer
iucidence for stomach, colon, or rectum in Connecticut town-
ships during 1935-1973 thut could be related. to the use of
wsbestos~cement pipe for drinking water.”

An AWWA committee (11) evaluated tne problem of asbestos
in water and determined, "Ho firm evidence shows tnat the
proper use of asbestos-cement pipe poses & hazard to health
by reason of ingestion of asbestos fibers. Calculations
comparing the probable inrestion exposure in occupational
sroups to that likely to occur as 2 result of ingestion of
potable water from asbestos-cement nipe systems suggests that
the probability of risk tc health from the use of such systems

is small -~ approaching zero."

A recent paper from the mastern Mediterranean Regional
Cffice {(World Health Crpanization) (2) states: .
“"Phe asbestos fibers of A/C pipes are usually surrounded by
cement and not easily released into the water unless the
conducted water is corrosive. Therefore, there is presently
"no reason to restrict the use of A/C pives if the transmitted
water is non corrosive tc cement”. 'This view (3,4,6,7,11) has
previously been expressed by the idmericzn Water Works Association,
the United States Ynvironmental Yrotection Agency, and by
Manufacturers of asbestos cement pine. (ood ensmineerins practice
also indicates tnis, as the exnected life of the asbestos
cement pive transmitting a corrosive water could be very low (7).

P~ . - S
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E.  CONCLISION

Every chemical known to man can concef%ably cause some
form of disease if it is misused. Therefore, very few studies
of <hemical hazards can make the unqualified statement that
“"No health hazard exists to man in the use of this chemical.”
However, from a practical standpoint we can reach the point
where we can state that the potential harm is minimal and is
offset by the known benefits.

Based upon this review the following conclusions are

reached regarding health hazards within the Kingzdom of Saudi
Arahia due to the uce of asbestos-cement pipe.

1. Minineg and FProcessing of Asbestos presents no health
huzard, since reportedly this is no carried out in the Kingdom.

2. hsbestos Delivery and Fipe BHanufacturing presents a
distinct healti hazard to the worker involved.in this process,

and proper precautions must be taken.

5. Installation and lMaintenance of Asbestos-~-Cement Pipe
presents a minimal potential health hﬁzard to the worker, due
to potential dust (and fiber) generation. However, if proper
procedures are followed (2,10), no healtt hazard should exist.

4. Ingestion of Water Passed ''hrough Asbestos-Cement Fipe
should present no sirnificant health hazard. As summarized by
the Bastern lieditterranean Hegional Office (WHO), (2) “Therefore,
there is presently no reason to restrict the use of A/C pipes
if the transmitted water is non-corrosive to cement."

Good engineering practice (7,70) indicates th:t asbestos~cement
pipe should not be used to transmit. corrosive water, as it can
cause serious pipe destruction and greatly reduce the life of
the pipe, but there is no reason to restrict the use of A/C
pipes if the transmitted wuter is non-corrosive to cement..
Therefore the use of aA/C pipe for the transmission of
non-corrosive wuter is good engineering practice and also
stiould present no significant heaith hazard to the user.

CAPCO JEN 0033270




JEFERENCES

Officidl Correspondence From kastern Mediterranean
Regional Office, WHO, dated 14 December 1981,
Subject: ASBESTOS CEMERT FPIPE, to Author.

Official Correspondence From Eastérn Mediterranean
Regional Office, WHO, dated 23 September 1981,
Subject: ASBESTOS CEMENT PIFE, to WHO Frogram
Coordinator, Beirut, Lebanon.

MILLEDTE, J.R. ETAL. "ASBESTOS-CEMENT MATERIALS
USED IN WATER SUEFLY," Vol 128, No.3, WATER/
Engineering and Management, (Mharch 1981).

Anonymous, “PII'ES IN THE THIxD WORLD,™ WORLD WATER,
OCTOBER 1981.

BULLOW, RALPH W. ETAL. "The Behavior of Asbestos-Cement
Fipe Under Various Water Quality Conditions: A Progress

‘Report." JOUR AWWA, 72:2:91 (F¥eb 1980)

MCCABE, LELAND J. k1AL, "HEAL'LH EFFECTS AND
PREVALENCE OF ASBESTO3 FTBERS IN DRINKING WATER."
(Preprint Copy) Froceedings of AWWA annual Conference
June 24-29 1979.

AWWA Standards Committee on Asbestos-Cement Pressure
Fipe, "AWWA STANDAUD KO ASSESTOS CEMENT TRANSMISSION

FIPE 18 IN THROUGH 42 IN, FOR WATKX AND OTHER LIGUIDS, "
JOUR AWWA, 67:8:462 (iug, 1975)

HALLENBECK, WILLIAM H. ETAL. "Is Chrysolite Asbestos

iteleased From Asbestos-Cement ripe Into Drinking
Water?," JOUR AWWa 70:2:97 (TFeb 1978)

[ - -

CAPCO JEN 0033271

\




10.

11.

12.

15.

COOPrR, KOBERT CO. wTAL. "lublic tlealth Aspects of
ksbestos ¥ibers in Drinking wWauter." JOUR AWWA
70:6:3%8 (Jun 1978).

Committee Report "Use of Asbestos in Water Utility
Constructiou," JOUX AWWA 70:4:217 (apr 1978)

Committee Report, "a bBtudy of the Problem of Asbestos
in Water" JOUR AwWWA 66:9:513 (Sep 1974).

USEPA and State of Connecticut, “bkxposure to
Asbestos HFibers in Water Distribution Systems,"”
AWYWA Annual Conf., Anaheim, Calif (May 1977).

WHO International Agency for Research on Cancer,
"Evaluation of the Carcinogenic rRisk of Chemicals
to Man: BSome Inorganic and Crjsanometallic Compounds,
Vol 12, IRAC lonograpnhs 1972.

n

1. M -1

CAPCO JEN 0033272

R

.
————— v a——, —




