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1NIPUD[JCTION

The Water Purnpinq Technology - Gohal (Malaysia)

Project, a joint: research project: between the University of

Malaya the Ministry of Health (Malaysia) and the I. D.RC. was

initiated in 1979 with the objective of developing a handpurnp

which iduld be produced from locally available materials, is

cheap and easy to maintain at the village level.

The First Phase of the research project which involved a

laboratory investigation to determine the optimum design of the

plastic hendpump and field testing of prototype handpumps in the

rural areas was completed in 1981

The second phase of the research project i.e.

Development of A Small Scale Handpump Fabrication Unit was

approved by the I.D.R.C. in September, 1983. The primary aims of

this Second Phase research project are to acquire empirical

experience in the manufacture and assembly of handpumps and to

assess the technical and economic viability of duplicating the

experience of the pilot plant on a commercial production scale.

Concurrent with these aims, the research effort also

seeks to refine the design of the various components of the

handpump in order to reduce production cost and to conduct

further field tests to verify its perfc.rmance as well as its

acceptance at the village level.
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2 OBJECTiVE AND IMPLEMENTATION SCHEDULE

To facilitate measurement: of the progress achieved by the

Project Team. the objectives of the Second Phase Project as

outlined in the original project proposal are enumerated below:--

To investigate the problems associated with the

development of a small scale fabrication unit for

handpumps and to determine the most appropriate

manufacturing process.

To conduct development work in the methods of fabrication

of handpump to improve quality as well as production

efficiency.

Cc) To fabricate 550 pumps and to evaluate the technical and

economic performance, and social acceptability of the

handpump.

To conduct a socio-economic survey of user and potential

user groups to identify problems in adoption of this

technology -

To conduct an economic analysis of the cost of operating

the small scale handpump fabrication unit and to use this

knowledge for a feasibility study of a full scale

manufacturing plant and determine strategies to realise

this objective.

CU rpo develop appropriate manuals providing det:ailed

guidelines and instructions for installation, monitoring
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To ensure effective monitoring of the project, the 3-year

durat:ion of the project is broken down into the foliowinq

implementation stages:-

and maintenance procedures.

3 - 1 . 1 Research Study Trip

Organising A Pilot

Fabrication Unit

Pilot Production, Field-

Testing, Sociological-

Survey & Extension to

Commercial Production.

For ease of presentation, the activities and achievements

are discussed under the appropriate headings of Technical

Aspects, Sociological Surveys, Instruction Materials and Manpower

Training, Complernentation Activities.

3.1 Technical Aspects

The Second Phase project commenced with an I.D.R.C.

sponsored study trip by the Principal Researcher Prof.

Coh Sing Yau and the Local Consultant Mr. K. M. Chee to
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March 1984 to

August 1984

Sept. 1984 to

August 1986

IMPLEMENTATION
STAGE

First Stage

Second Stage

Third Stage

MAJOR ACTIVITIES/PROGRAMS DURATION

Planning & Development Sept. 1983 to

Feb. 1984.



Original Material
Production Process
in Prototype Design

Machined out of brass

Machined out of solid
PVC Block

6

Substitute Material
& Revised Process
in Mark I & II Design

Injection moulded
using acetal plastic

Injection moulded
usng PVC

tap Canadian know-how in t:he field ot plast c technology

with the aim of improving the Malays an developed PVC

handpump at reduced cost.

Subsequent to the study trip, the Project Team reviewed

the ent-rePVC handpurnp in respect-of:-

its basic design

selection of appropriate material for the various

components

manufacturing process for the various components

injection moulding and tooling equipment to explore cost

reduction opportunities by having most of the component

parts moulded in plastic and simplifying the entire

production process to encompass only the basic workshop

skill like machining, cutting, welding and assembly work.

3.1.2 Material Substitution and Process Changes

To achieve reduction in production cost, the following

material substitution and process changes were effected:-

Piston rings Machined out of Injection moutded
polyethylene using polyethylene

Component

Bolt & nut sets
For the piston
& footvalve
assemblies

PVC piston



Above ground Roll-formed from steel Cut from standard
steel pipe stand sheet pipe size available

commercially

PVC flange Purchase commercially
available flanges

Bearing plate Timber block used as
for lever system bearing plate

The manufacturing operations and equipment used for the

Mark I and II designs are presented in Table 3.1.2(a).

Further simplifications and cost reduction were achieved

through the development of the Mark III design. In this later

design, the number of parts for the pump cylinder and leverage

system was reduced and the manufacturing operations si.mplified.

The number of pieces of machinery was also reduced from 11 to 9.

The detailed components, manufacturing operations and equipment

required the the Mark III design are presented in Table 3.1.2(b).

3.1 .3 Development of moulds & jigs

The mould and jigs developed during the project are as

presented in Table 3.13. It may be noted that the rnoulds are

redesigned and upgraded as and when necessary to incorporate

improvements in the handpump design. Some of the moulds or jigs

may became obsolete as and when new ones replace them. For

example since the Mark III design does not use timber parts, the

jigs for working on the timber lever arms and bearing blocks are

no longer used. Also since the Mark III stand is completely
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Developed mould to
specially injection
mould the PVC flange
to dimensions to suit
handpump design

Steel bearing plate
flame-cut from
steel plate



different from the Mark I and It stand, a new set of jigs is

required to produce the iat;er Mark III design.

3.1.4 Equipment

The following equipment which were donated by the
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$72,696

3.1.5 Plant Layout

As all injection moulded parts are produced by a contract

manufacturer, the pilot fabrication unit concentrates on the more

basic production skills like cutting welding and assembly work.

Based on this division of labour between the pilot fabrication

unit and the contract manufacturer, the layout of the fabrication

unit is shown in Appendix A.

Canadian High Commission were received in March, 1984:

Equipment Quantity Price (M$)

Universal Centre Lathe Model SN4OB/1000 1 unit $18,500

Roundo Plate Bending (Rolling) Machine
Type PA 1 30 1 unit $23,000

Hitachi Band Saw Model B 750 A 1 unit $ 4,480

Shaping Machine Model B 6050 B 1 unit $12,440

Radial Drilling Machine Model RBM 28 B 1 unit $11,000

Drilling & Milling Machine 1 unit $ 2,300

Hitachi AC Arc Welder Model A? SS5 1 unit $ 976



31.6 Pump fabrication

A total ot 550 handpumps was produced durinq the months

of March, April and May 1985. These handpumps were installed in

all states of Malaysia including Sabah and Sarawak by Ministry of

Health Staff.

The distribution of the 550 handpumps to each state is as

3.2 SOCIOLOGICAL SURVEYS
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A survey questionaire was drawn up to study the following

follows:-

States

Negeri Sembilan

Jo hare

Lift Pumps Suction Pumps

18

28

Pahang 14 65

Tre ngganu 63

Kelantan 9 90

Sabah 10

Sarawak 10

Kedah 11 88

Perak 6 1 30

Melaka 4

Se langor 2

Total 44 506



sociological aspects:

Rural household attitudes and preferences regarding well

water as opposed to stream or other water sources

The effects of different arrangements regarding the use

of handpnps, for example, the sharing of ximps- among

groups of households as opposed to individual ownership

of handpumps

Sociological factors affecting the maintenance cost and

econo(Ric life of handpumps

Impact of handpumps on rural health and well being

¶L\o sites were chosen for this sociological survey. They

are in the distr±cts of Termeloh, Pahang and Alor Setar, Kedah.

The survey questionaire and results of the sociological survey

are presented in Appendices B, C, and D.

3.3 INSTRUCTION MARIAL AND MAN-POWER TRAINING

3.3.1 Instruction Material

I\io thousand manuals for the installation and maintenance

of the Mark I suction handpump were printed - one thousand in

English and one thousand in Bahasa Malaysia. A copy of this

manual is distributed with each of the 550 pumps sent for

installation by the Ministry of Health. A new manual for the
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installat:ion and maintenance of the Mark III suction handpump has

also been printed.

33.2 MAN-POWER TRAINING

of

regular training courses a training session on the installation

and maintenance of the PVC handpump. During the three years,

the project team has participated in six such course which caters

for a total about 215 Ministry of Health staff consisting of

Public Health Overseers, Public Health Inspectors, Public Health

Engineers and medical officers.

The Ministry Health has incorporated into their

10th Rural Water Supply Seminar for 35

Health Inspectors at Batu Rakit,

Kuala Terengqanu, Terenggariu from

14th - 28th April, 1984.

1984 Annual Meeting for 35

Enivororimental Cleaniness Program

at Kuala Lumpur from 8th - 10th

October, 1984.

11th Rural Water Supply Seminar for 35

Health Inspectors at Alor Setar,

Kedah on 6th July - 19th August,

1985.

One day special course on 50

11
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installation and maintenance of PVC

handpump f or Health Inspectors,

Health Overseas and Medical

officers at Kampong Meriang,

Malacca on 26th November) 1985.

One day spial boüise Oh 30

installation and maintenance of PVC

handpumps at Kampong Paya Batu 4,

Segamat, Johore on 17th December,

1985.

6. Short course on installation and 30

maintenance of PVC handpumps for

Health Inspectors at Ipoh, Perak on

25th - 26th June, 1986.

The project also provided training for visitors from

other projects in the IDRC network in the fabrication,

installation and maintenance of the handpurnp.

No. of Participants
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Project No. of personnel Duration

(a) PDA, Thailland 2 2 weeks

(b) PBSP, Philippines 2 2 weeks

(c) Yayasan Dian Desa, Indonesia 2 2 weeks

(d) Costa Rica 3 2 weeks

(e) Institute of Medical Research, Kenya 1 1 week

(f EWWA, Ethiopia 1 1 week



3.4 Complementation Activities

A total of 184 sets of below ground components have been

sent to complmentary projects in the region 40 to PDA,

Thailand, 36 to PBSP, Philippines, 50 to Sarvodaya, Sri Lanka and

40 to Yayasan Dian Desa, Indonesia. In addition to the abov. .12...

complete hand pumps were sent to a project in Kenya , 4 to

Botswana and another 2 to the Consumer Association for testing.
/

4.0 concluding Remarks

The major objectives of the project have been achieved.

A small-scale handpump fabrication unit has been set up at the

University of Malaya. A new handpump design has been developed

which not only has a superior performance than the original

proto-type handpump design but also can be. mass-produced at a

lower cost. Handpunip performance and endurance testing

facilities were also established to provide for quality control

checks on the technical performance of the mass-produced

handpumps.

The economic analysis and results of the sociological

survey on acceptability of the handpumps are presented in

accompanying papers by Dr. Tan Bock Thiam and Mr. K. Rishyakaran.
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APPEhIDIX A

LATHE

SHAPER

DRILLS

BAND SAW

WELDING MACHINE

TEST TANK

SHAPE CUTTER

MILLING MACHINE

ROLLING MACHINE
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Ref No. Component

TAnI .E l. .21 .i I lIiINTi M.AHUVAC11JH I NC OtgRATIO4O ANt) 10)111 P14104T 10N HARE I I II ltCi I

UNIMADE MARE I & 11 MODELS

No. Reqd Material Manufacturing Operations

1. Piston & Footvalve
Barrel 4 PVC - Injection moulding

Facing of valve seat

1.2 Bolt met 2 Acetal - Injection moulding

1.3 Nut set 2 Acetal Injection moulding

1.4 Valve faip 2 Rubber

1.5 Double-lip me1 1 Rubber - Compression moulding -

- part Asse.bty

2.

2.1
çvlinder

Pump cylinder 1 PVC - Cut-off

- Drill outlet hole

- PVC welding of outlet pipe

- Taper cylinder top

2.2 Flange 1 PVC - Injection Moulding,

2.3 Reducer 1 PVC - Injection Moulding

- Part assembly

2.2 Spout set PVC - Part assembly

3.

3.1
Pump Stand
Stand Mild steel - Cut-off

- Copy-cut flange

- Drill outlet hole for spout

- Drill holes' in flanges

Weld flange, and spout tci .tartd

3.2 top flange plate I Mild steel - Copy Cut

- Drill holes

3.3 Leg8 4 Mild steel - Cut-off

- Drill holes

4.
4.1

Leverage Assembly
Handle 1 Wood - Cut-off

- Shaping

- Drill holes

4.2 Lever arm 1. Mild steel - Cut-off

- Drill holes

- Weld

4.3 Connecting rod/arm Mild steel
(galvanised - Cut-off

- Drill holes

- Weld

4.4 Pivot & Conneting .rm 6 Wood - Cut-off

Drill holes
45 Hearing Ilushes b Brass Part Ott
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rAnLp; 3 .2 ( D (x,MIoNI:Nrn MANUP'AClIJR NG OeEUArLcse; ANP EQIJ I I'MENT EQQ 141'I) POI M

UNIMADE MARK 111 MODEL

Ref No Component No, Reqd Material Manufacturing Operations

1.

-

1.1
Piston & Footvlve
Barrel - ----------------- 4 PVC .-,,njc.ticn.gQuld.ing---------

- Facing of valve seat

1.2 Bolt set 2 Acetal - Injection moulding

1.3 Hut set 2 Acetal - Injection moulding

1.4 Valve faip 2 Rubber - Compression moulding

1.5 Double-lip seal I Rubber - Compremsion moulding

- Part amaenthly

2.
2.1

e!'!e ,ylinder
Cylinder I PVC - Cut-off

- Drill outlet hole

- Taper cylinder

2 2 Flange 1 PVC - Injection Moulding

2 3 Reducer 1 PVC - In3ection Moulding

- Part assembly

3.

3.1
Pump Stand
Stand 1 Mild steel - Cut-off

- Cut flanges

Drill holes in flanges

- l4eld flanges

3.2
-

Spout I Mild steal
(galvanised)

.---- ------------

- Cut-off

- Cut flangee and spout

- Drill holes in flanges

- Weld flanges and spout

3.3 Cover 1 MIld steel - Cut-off

Cut flanges and webs

- Drill holes

- Weld flanges and webs

r..
4.1

Leverage Assembly
Handle 1 Mild steel

(galvaulsed> - Cut-off

- Drill holes

Weld

4.2 Connecting rod/arm I

4

Mild steel
(galvanised) - Cut-off

- Drill holes

We I d

4,3 Hearing Hushes Stainless steel - Part oil

Ace t a I I n j cc t I on mon Id i rrg
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Ques-

tion Description

1 Nãmeo fhead cf househotd
Nama Kua kumah-tangga

2. Age (year)
Union.

Sex
Jantna

Date of Interview
TanJizh

Household Number
Wonihon. n.wnahtangga

Village
Kczniportg

7 Mukim
MakLnt

District
Vz.'uzk

State

Name of Interviewer
Narna p.gawa bancL

IDRC-UM--MOH HANDPUMP PROJECT
WATER AND SANITATION SURVEY

INDIVIDUAL HOUSEHOLD RECORD

APPENDIX B



Ques-
tion Baseline and Sanitary Data

11 - Number of people in household
Nornbok akang daLam kwnah-tangga

- Male (persons)
Latz-f.ak_

Femdle (pesOns>
Pvte.nipuan

2

> $10,000

Number of people in household with education level
Mombo't a/tang da&un iwxnaktangga yang bQJtpQlaJa/tan

- Standard 6 or lower
Paitjah 6 atau hawaii

- Above Stardard 6
LQbiJz da Va&jah 6

Main household occupation
Pvthvtjaan yang u-tama d 'zumaktangga

- Farmer
Pvt-tan-:

- Aqriculture labourer
Bw'tuh eadang

- Government Service
Pdrratan fzQJtajaan

- Other (Specify)
LaLn-eoin

- Total
Jwneah

12. Amount of land cultivated by household (Acres)
Jurneah eha.it tanah mananikan

13. Estimated household net income ($/year) <$2000
Ang ga/tan pe.nda pa-tan bvtLh kwnah-tangga $2001 - $4000

$4001 - $6000
$6001 - $8000
$8001 - $10,000



lb. Is there any 1aterue in your house
Adahah tanda4 d.4dafam kumah

Yes
Va

No

T.4ada

ineavLabl.e.
JLkatqaya; bvtapa uni...t dan jen Canda.o

Type (Jenis) Nuinber(No.)

- Flush
Tando4 .taitiiz

- Pour Flush
Tanda.s cwtah

- Bucket
Tanda angfa-t

- Pit Latrine
Tandczo 6bang

Village Peripheries
Seke&tLng !ampong

- River/Stream/Canals
Sanga/paLt/.ta&aiJt

- Others (Specify)
Lan-ean

(b) Distance from house to toilet yards.
BQJtapa jauh tanda4 daiti..pada 'w.rnah e.La

18. If No, would you like to have one?
J.4ka Lada, ufza1zah anda ada. óatu

- Yes, because (1) convenient
Va, e.bab SQ.nang

Prevent spread of thseuses
Me.ncgah rn2a'tat pe.rtyau.t

Recommended by friends
PeAakaavz oth Izawan

Others (Specify)
Lan - a-i Vt



WATER RESOURCE DATA

20. Type ot drinking/cooking water supply;
JQv4 aVt rrLLnwn/ma6a1

Piped water
Ajt pap

- Public standpipe
PaLp urnwn

- Protected well
Teaga tvthawa

- Unprotected well
Teaga af -tvthawaf

4

18. No, because (1) Not necessary
Tdak, bab LLdak pe./L&L

Not willing to pay
Ti.dalz ma/ta raQinbaqalt

Not willing to maintain
TAdalz ma/ta 49J.Q.nggaka

Others (Specify)

19. If you have latrine and do not use it, why? (Most

imortant reason)
JLza ada anda4 .tetapL tLdata gu.nakan La, apa 4e.babnya

- No need for it
Tdth pQA&L

- No water/too much trouble to flush water
Ldafz aJJt/bauja1z fze4w3ahan c1Lah aLit

- Latrine is dirty
Tando.4 fzoto't

- Not willing to maintain
Tda1z malta 6 i.ngga/ta

- Out of order
Ro6ak

- Others (Specify)



- River/Stream/Canals
San ga/poLt/taFcwt

- Rain water
Ait Iw.jan

- Others (Specify)
La..Ln-aLn

soti-rce-of water yards;
5vzpa jaah wnbvt aA..it datJpada 'uLrnah a.

Approximately how many gallon does your household use daily?
8e..apa gaLon a.u. i.wnaktangga .&u. gwia t.Lap-t.Lap ha/t.L?

Drinking and cooking
M.Lnum dan maa.k

- Washing and bathing
CLLCA dan mczncU

- Other (Specify)
La.Ln-&zA.n

How many gallon can the water containers store in your
household?
Bvatpa gaLon bo&h .ong a.a 6ünpan?

How much time (hours/day) do you spend in carrying water?
Bvtapa jatfl/1Jta1t. awak ganaizan an.tLth menganglzwt aL't?

Do you pay for the water?
Adaizah anda rnrnbia gait urvtalz a.lit?

Yes

Va

- No

T.daIz

If yes how much are you paying for your water monthly?
iliza, ga, bvtapa artda membagait LLnCcLlz alit tLap-tLap batan?



27. Do you think the cost of water is
Adakah anda izA ha'ga aijr Ltu

High
Tngg.L

Normal
a

Rt,dak

28. Would you be willing to spend more money in order to
obtain better quality water for drnking and cooking?
Adaltah anda anggup nwrn6a gait .&Jt wang uivtuiz mndapat
ai.1r. yang e.bh baiiz un-tult miutm dan nia.oalz?

- Yes
Va

- No
Tdak

If yes, how much are you willing to pay for improved water
quality monthly?
JiJa ga, beitapa banyalz wang anda sang gap bagcvt .tLap-aap
bu&zn?

Are you using handpump as a source of water?
Adaizah anda gana pam.tangga

- Yes

Va

- No

Tdak

If NO, proceed to question 35?
JiJa TJdatz, pvig 1z. ooaan 35

31 . What ire the types and trade marks of these pumps'? How

much was the purchase price and installation cost per

pump? How much was the maintenance cost for the past
year (1984)? (If privately owned, ask the owner).
Apcizah jen.i pwntangan, haitga dan Iao' p.rnaangan unCuI
pam uui. Bvtapafzah lao. enggaJtaan an-tak tahun 194?
Jka dnuLJz ndL'i.i, tanga pnuJk.



How far is the pump from your house?
&itapa jauh pam daitpada kwnah?

- less than 100 yards
Ku/tang da.tL 100 ela

- more than 100 yards
L.biJt dajtAl 100 QLL7.

What is the conditona of the pump?
Apakah kadaan pam An.cl?

- Working and in good condition
8a41k

- Working but needs minor repair
Bo.e.h d2gunakan .ce..tapL pvt&i d.Tha41ki.. (kee.Le.)

* Working but needs major repair
8oQ..h cLLgunakan t2api.. pQttu d41bo41k (be4at)

- Dried up already
Sadah kQJtng

- Broken down already
Sadah &o.sak

- Others(Specify)
Ca41n-&i1n

Source of this pump
Sambvt pam

- Deep (more than 60 feet)
Oaarn (bLh 60 tzak)

-. ShaLlow (less than 60 feet)
C_k (twtanq da, 60 tza11)

Purchase Installation Mai ntenance
Type/'I'rade Mark

JenIA
Price
Ha/tga raembQJ41

Cost
Koo Mt.nttrçizan

Cost
Ko 6eLena.ma



Would you Ii ke to hive d hindpurnp
Sulzafzah anda rnndapa.t atu parnangan

Yes
Va

- No
L4da1z

Are you able to contribute for the installation of handpump?
(In terms of:)
8oeehkah anda meno&ng mevzgIzapkan parmtangan

- Cash
Wang tUnaL

- Labour
&uuth (te'iaga)

- Others (Specify)
Lain- tai.n

How much are you able to contribute for the instdllation
of handpump?
Bvtapa banyalz atda eda baqtvt u.ntuk meLengfzapkan pam.tangan ui?

Are you able to repair and maintain handpump?
6othtzah anda mmbaiLkA. pamtangan?

- Yes
Va

No
Tdatz

How much are you able to contribute monthly for repair and
maintanence of handpump?
8./tapa abnyalz anda 42dJa bayai tAizp-aap baean un-tak mernbaAiz
dan ' ngga'uzan parntangan



WATER TREATMENT DATA

Before drinking the water, what do you do?
Sebwn mtnwn a.u, apa anda baa.'.

- Nothinq
T&iaIz baa.t apa-apa

- Allow sediment to settle
alL

- Mum
Tambak .tawa6

- Filter
Tap4

- Add chloride of lime/chlorinate
Twnbah fnvL

- Boil
Mao aft

- Others (Specify)
La2n-Fa..n

What are your major problems with your water supply?
Apakaii maocfah atma. ck.ngan bJta&tn aLn. anda?

- Water is insufficient
TJ4OJZ cukap a.IA

Poor water quality/lack means to purify water
AiA koo/L/tdaft boeh menibexoi.ithan aijt

- Distance from house to water resource is
far/inconvenient
JCLOJ1 0W11&JL aLk

Water resource is in degraded state/lack
of repair
SwnbeA aLt n.00ak dan pv&L
dpQAbaiJzi..

- Others (Specify)
Lan-&vLn

Do you boil water for drinking?
Adalzah anda masak aLt untuk d.nknwn

- Always
SQIaLu

9



- Sometimes
Kadang- Izadang

- Never
LLdah

43. Why do you boil drinking water?
Knapa anda ma.6ak aiLit untuk dntLnwn?

- Kills germs
Hapc&zan Izwnan

- Prevents illness
Mnagah pe.nyakt

*Recommended by own children/friends/relatives
(including husband)

OJ..nz4iJuLt oWt anak/kawan/w.LdaAa
(nwuh wug)

- Others (Specify)
LaA.n-Wn

(*Probe for reasons given by children/friends &/or relatives)
Cc24tizan bab yang d.L&.2 o&h anaz/kawan/.aada.ir.a

Do your children wash their hand before they eat?
Adakah anak anda cw. tangan the2am mvt&za maizan?

- Yes
Va

- No
TLda!z

If Yes, why do they wash their hands?
.LLka Wa, apa e.babnya?

- To clean their hands off dirt
Menibx6iJthan tan gan

- To prevent illness
Mencgah penyaki.A

Recommended by own children/friends/relatives
(including husband)

Vna4iJza.t oth anak/Izawan/i. azLda/La
(tvtn1a4uk 6uanu)

- Others (Specify)
Lc.,n- taAfl

11)



46. Do your children wear slippers outside the house?
Adalzah analz anda paizaf.. hawt/eL..paA d.ciu.ax iuunah?

- Always

- Sometimes
Kadang-tzadang

- Never
Tdak

If yes, why do they wear slippers/shoes?
JAiza qa, apa sehabnya?

- To keep feet clean
Menjaga kalzL upaya beuJt

- To prevent worm infestation/sores
Menagah eac2ng/eaka

Recoiaended by own children/friends/relatives
(including husband)
VA.na4.Lha.t otit anaIz/Iawan/6aLLda.n.a
(te.knla6uk suamL)

- Others, (Specify)
Lan-a.Ln

Do your children brush their teeth everyday?
Adakah analz anda be.v.4 9L9.L .Azp-tJ..ap hait.?

- Always
SeLa&L

- Sometimes
Kadang-Izadang

- Never
LLdcth

If you bottlefeed your infant, how do you wash the bottles?
J.üza anda rnnthvL te.pong 5w6u (zepada bay..., baga.niantanda
CILC4 boto tua?
- Boiling or hot water

At'L rnaoak/aijt pO.n04

- Cold water
A&t 4.juk

11



- Others (Specify)

L ctLn- &tLn

Where do you obtain the water from?
VLmana anda dapa-t aJit £ru?

Garbage Disposal

Membuang 6 ainpak

Bin (collected)
Oaeani tong

- Burn

5akai

- Bury

Menanam

- River

Sun ga

- Surrounding the house
VkeLLUng n.wnah

- Others (Specify)

Lain-taLn

HEALTH DATA

Disease which the children in the family suffer most often.
Pe.i'tyaLt yang cLLatam.L 6e4zZLL oLQh anak-anak anda

- Malaria, haemorrhage fever

dentan, deinan u'ta-1zu.&a

- Diarrhoea, digestive and parastic disease

CAJtLt

- Fever, cold

Ve.snan, 6eh4Qma

- Others (Specify)

12



For the past 12 months, is there evidence of the
following in your community?

Vae1zm tahan yang &l&L, adalzah pe.nycthJ..t yang beAJzw
bQ.itlaku datani tzarnpong LnL?

- Diarrhoea

CL4t

- Cholera

- Intestinal flu
SakLt U4U4

- Others (Specify)

Lan-&i-n

What are the measures you usually do to cure these diseases?
Apakah 2ndakan yang WzmbU an.tuk mnyenibuhhan pviyalu..t i..n.?

Where do you go for treatment of these diseases?
V&aana anda mendapaA koia.-tan un.tuk pnyakLt A.nc.?

- Self-medication (use drug)
RawLvtan 4 nd.&t dngan aba..t

- Self-medication (use herbs)
Rawa.tan ,encWt.L dngan ubtvt jama

- Traditional healer
8o,noh

- Private clinic

Oolzto't 6wa4ta

- Hospital, government clinic

Uo4ptae, Kn. fz tzeiiajaan

- No treatment

Tdatz ada kawa-tan pQJuLbatan

- Others (Specify)

Lan-&zn



In the past month, have any members of your family suffered from
the following diseases:-
Daam &iean yang ea&,.., adakah ahb.. tZQ.&LaItga anda me.ngatam.
p_nyak yang be.kiLu..: -

Sickness
Pe.nyaIa.L

Fever

Vinan

Cold

SeLe6 ema

Diarrhoea

CL't.

Intestinal flu

Saki,t U4tL6

Vomi tti ng

Mwi..tah

Others

La2n-ea.Ln

No. of person sick No. of days sicked
&iwpa cuLL 4oJzU Nombok hait.L 6cthU

* (1) Self medication using drugs

Rawa..tan 6 ndJ.L dengan abat

Self medication using herbs
Rawatan 4end.L.t.L dngan u.bat jamu

Traditional healer
Bomah

Government clinic
K&n.Lk tzvtajaan

Private clinic
K&niJz 6Wa4ta

Others (Specify)
LaLn-&uin

No treatment
Tthda ada 'w.watan peAubatart

FAMILY HEALTH DATA

To be answered for all members of the family.
Me.ot cLjawa6 crttuia mua ah& kthLa'tga.

1 4

1JthLtan
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Bac kground

in MiL3ysla, wa-iupplv. being the responsibility of the various
state gcverrments i. undertaken by the Publ ic Works Department of the
State or the State Water Authorities. In rural areas, where the
villages are unlikely to be supplied with potable water supply within
the framework of the state department's programmes, the Ministry of
Health has been assisting these villages to obtain some water supply
facilities, under the Rural Environmental Sanitation Programme, which
was initiated in 1]4
The types and levels of services provided for rural population
consist of one of the following:-

piped water supply (fully/partially treated) with individual
house-connection;

piped water supply (fully/partially treated) with public stand
pipes or stand posts;

community well water supply consisting of shallow or deep
sanitary wells fitted with handpumps, serving 5 to 15 households
(some of these wells have further developed to provide house
connection, operated with handpumps);

rainwater catchment systems, which are designed to provide
sufficient water for drinking and cooking requirements only (the
villager has to use other sources for washing and other uses);
and

other point source systems such as infiltration gallery, etc.

The project implemented through the Ministry of Health involves the
rural community, on a voluntary community participation basis not only
in the planning and construction of the physical facilities but also
in the operation and maintenance of the facilities. As such, the
facilities provided need to be planned and designed for village level
operation and maintenance.

2. Well Water Su2ply

Under the Rural Water Supply Programme, the Ministry of Health
provides well water supply system to villagers which has no access'for
the public potable water supply for the next 5 years. Generally, one
well is provided for every 5 to 15 households. The government
provides all materials including the handpump at no cost for the
construction of the communal wells, while the villagers provide the
voluntary labour for the construction of wells. The wells are either
dug wells, up to 1 m in diameter (lined with precast concrete ring or
brickwall) or borehole wells (augered, driven or drilled wells) Most
of the wells are within the practical suction lift (6.7 niL except in
the hilly terrain areas, whereby lift pumps (with submerged cylinders)
are required.

Where community are willing to operate and maintain a system with pipe

The uni L of currency used in this paper is the Malaysian Dollar.
In 19D5, M$?.50 = US$1 J)O,
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connection to each household, one well is provided for every 5 houses
or less (depending on the distance from the well). In this case, the
Community has to make a further nominal contribution towards the cost
of pipes and elevated storage tank, amounting to $20.00 per househoIe.

Since the inception of the above-mentioned programme in 1974, the
Ministry of Health has installed 17,075 community sanitary wells
fitted with handpumps, serving 873,000 rural population. Of these,
1,403 wells are provided with individual house connections.

Previous Experiences On Handpump

Dueto t]el-arge numbers of handpumps used-in the Ministry's
programme, the Ministry- has a central contract for the supply of
handpumps. Prior to 1985, the handpumps made available under this
central contracts consisted of the Dragan, Gibson and Bulaji pumps.
In addition to these, the Dempster, India Mark II and Rover pumps has
been supplied to the Ministry by UNICEF and other international
agencies. Some communities have also installed other pumps like Fuji,
Thien Thean, Jetmatic and the like, on their own initiative, using
funds provided by the other government agencies.

These imported pumps are cast-iron or cast-bronze bodied, using the
plunger type suction valve assembly. Apart from the contractual
problems of the supplier in supplying the pumps in time, various other
problems were faced with these pumps. In terms of mechanical
failures, the frequent problems include the rubber/leather cap or
clark for the plunger valve, rubber/leather flap, footvalve, inner
lining for the cylinder and grease packing at the pump head. In
addition to' this, due to the difficulty in quality control, many pumps
also faced defects in the body construction.

A nationwide survey carried out in late 1983 indicated that at least
55% of the wells constructed under the Ministry of Health's programme
were non-functioning due to various reasons. Of these only 10% of the
wells could be put back into function by repairing the handpumps. In
all other cases, the handpumps required total replacement, since they
were beyond repairs, due to inavailability of spare parts.

Ministry of Health's Experience with PVC handpumps

In 1979, the Ministry of Health agreed to co-operate with Univers.ity
of Malaya in the IDRC funded research project to develop and test a

suitable handpump utilizing pvc materials, similar to the Waterloo
model. A total of 17 pumps were manufactured by the University of
Malaya and installed in 2 villages in seperate locations. After 3

years of testing in the field, the Ministry found that these pumps
were suitable for the rural water projects. Hence, the Ministry
further cooperated in the Phase II project whereby 550 handpumps were
manufactured on comrnerjcal basis and installed in various locations
throughout the country (Annex U. The feed-back from our sanitarians
indicated that the IDRC-UM pumps were better received by the
villagers, easier to install and faced fewer mechanical
problems/defects.



5. rpp

In order to ensure proper installation of the IDRC-UM handpurups under
the Phase Ii project, a network of training activities were
instituted, These include the following:-

(a) Training at National Level

A one-day training seminar held in 1984 at Kuala Lumpur, in
conjuction with the annual meeting between the Programme
coordinators and implementors at State Levels, this training
progranime included theOrècticàl aspects of the IDRC-iJt'4Thandpump
design and the practical aspects of installation. This training
was provided to the Public Health Engineers and Chief/Senior
Health Inspectors from all the States. These officers 'are

responsible for the implemention of the Rural Water Supply
Programme at their respective States, and hence provide the
necessary training to the Health Inspectors and Public Health
Overseers at their State levels.

The Division of Engineering Services also included in their
annual trainIng programme for Rural Water Supply Systems, 2

sessions in the IDRC-UM handpumps: the first session is on the
design and construction of the handpump and the second on the
installation of handpumps. The training programme, which covers
the design and installation of various water supply systems, is
attended by Health inspectors and Public Health Overseers.

(b) Training at the State Level

(1) The various States had in turn organised training programme
similar to that of national level (as a(i) above), for the
various officers at the district levels, which includes Senior
Health Inspectors, Health Inspectors and Public Health Overseers.
Some of the States obtained the assistance of University of
Malaya (Prof. Goh Sing Yau) in conducting the training programme.

(ii) Ad-hoc training was provided to Public Health Overseers/Health
Inspectors who encountered specific problems with the
installation of handpumps. The University of Malaya provided
valuable assistance in this aDea of training.

(C) Training at the Village level

While formal training programmes are not organised at the village
level, the Public Health Overseers do provide informal training
to the caretakers of the pumps. The training activities covered
installation, maintenance and repairs of the pump. The
caretakers are given instructions on various components of the
pumps, and on how to use the operation and maintenance manuals
which are supplied together with the pumps.



Survey Q :PP
A survey of 61 rural households in two villages in the district of
Temerloh was carried out in May 1985. The two villages selected -

Bintang and Lebak Seberang - represent different stages of development
in terms of the provision of social infrastructure. Bintang is
currently being served with electricity, telephone, schools and rural
clinics, whereas the children of Lebak Seberarig have to cross the
Pahang River to attend school.

Another suryey of 58 rural households in the district of Alor Setar
was carried out in December, 1985. it covered two villages - Belukar
and Derang, both of which are approximately 20 kilometres from the
state capital of Alor Star. The residents of Belukar are mainly
farmers, each with about one hectare of land, while the residents of
Derang are primarily school teachers or those working as supporting
staff in the nearby schools.

All the four villages surveyed revealed some similar characteristics..
They are as follows:

(a) these villages are located away from the main road and do not
have access to piped water supply;

(b). the residents'incomes are below the poverty line income of $4,500
per household per year;

these villages are served by the rural health unit of the
Ministry of Health, that is, they are provided with rural clinics
and are given assistance and advice on health care and
sanitation; and

these villages have been selected to receive a few units of the
IDRC-UM plastic handpumps in 1985 and/or 1986. At the time of
the survey, only one village - Bintang in Temerloh district has
received and installed one of these handpumps.

The analysis of the major finding of this rural water supply and
sanitation survye is given below.

6.1 General Information (Table 1)

The average age of the respondents is 47.0. It is higher for the
villagers in Temerlob than those in Kedah. The average family size
is 5.38, with the smallest in Bintang (4.80) and the highest in Lebak
Sebarang (6.06). The average figures for age and family size found in
this survey are quite typical for villages in Malaysia, where many of
the farmers tend to be above 40 years of age. Many of the rural youth
have migrated to urban centres in search of more lucrative employment.

The villages have relatively small plots of land and the average size
of land area per family is only 1.3 hectares. Their average yearly
income - $2, 47 is lowS and this is well below the government poverty
income level of $4, 500 per fimily



6.2 of Water Supply (Table 2)

The main source of water supply for these villages are the rivers and
unprotected wells. The collection of rain-water is only important in
one village - Sebarang in Kedah. Only 13 percent of the respondents
indicated that they obtained some of the water from handpumps.
Approximately 15 percent cf the respondents use pumps to obtain their
water from nearby rivers. The use of protected wells is the least
important source of water and is only utilised by 12 percent of the
respor-nts. Most of them rely on at least two sources of water
supply - the most widely reported combination being the unprotected
well and the river.

The average distance that the villagers have to travel for their water
supply is 82 metres. It is furthest for Bintang (107 metres) and
shortest (64 metres) for Sebarang.

6.3 Water Usage (.Table 3)

The average househole uses 9.3 litres per capita per day for drinking
and cooking, and 48.1 litres per capita per day for washing and
bathing. These figures are well below the figure of 401 litres per
person per day used by the Malaysian Government in planning the
coverage for treated piped water. All the respondents have water
containers to store some water in their houses. The average size of
these containers is 237 litres. However, this figure is not a good
indication of the actual situation prevailing in these villages, since
it is inflated substantially by a few households that have constructed
large ponds to store water. More than half of the respondents (62 out
of 119) have water containers with a capacity of less than 50 litres.

The average time spent in collecting and carrying water is 1.4 hours
per household.

6.4 Improvements in Water Supply (Table 4)

Over 78 percent of the respondents indicate a willingness to pay for
improvements in their water supply. The average monthly payment that
they consider reasonable is $7.60.

There is good response to the question whether they would like to have
a handpump installed near their homes. 85 out of the 119 respondents
would like to have handpumps. Of this number, 61 are willing to pay
for the installation, monthly repairs and maintenance of these pumps.
The majority are willing to pay 25 percent of the installation cost of
the pump, and between $5.00 to $8.00 per month for repairs and
maintenance. Virtually all respondnets are willing to contribute the
labour required for the installation of the handpump.

6. 5 Water Treatment Table 5)

Nearly a 1 1 the respondetits hot I the r water Ltore Ir ink ing A few
vii laes allow it to set tie bet ore boil in :hornaI such as alum ard



others are used by only four respondents. Four villagers in Kampong
Derang do not treat their water at all, and drink it directly from the
source

The major problemencountered is insufficient supply (21), followed by
distance to water supply (20) and the poor quality of the water (15)

7 Survey of 2P Users

The IDRC-Utl handpurnp was first field-tested in the sub-district of
Terachi (district of Kuala Pilah) in the 1980 - 1981 period. A total
of 23 of these pumps are now installed in this area, and the bulk of
them have been used continuously over a five-year period.

In the survey conducted in September 1986, a total of 40 households
were selected at random for further investigations. Information on
their family income, sources of water supply and their views on
handpumps were obtained.

The main findings from the analysis of their response are as follows:-

Average Income

The average income of these villagers is $3,200 per year or 31
percent higher than the villagers in the two areas surveyed,
where the IDRC-UM handpumps have not been installed.

Source of Water

The main source of water for the villagers in Terachi is from
handpump (47 pecent) and piped water (44 percent). This is in
contrast to the other two areas surveyed where the main sources
of water are from wells (37 percent), rivers (35 percent) and
rain (19 percent). Many of the households (45 percent) in
Terachj have both piped water arid handpumps, while 62 percent of
the households provided with handpumps five to six years ago are
now also having access to piped water.

(C) Payment for Water

The average monthly payment for water supply is $6.35. There is
no significant difference in the monthly water bill for those
villagers who have and those without access to handpumps.

Condition of the Handpum

All the 28 handpumps in this sub-district appear to be in
satisfactory condition. Only seven of these pumps need some
minor repairs.

rjç fci Pumps

uver- / percent cf tn- V Lii aers 1fltE'Viu(i won Id I ik t
possess their own handpump This preference for udi vidual iv
owned and operated handpimps is an indication tjia he p0sent
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arrangement where each handpump is shared by four c,r five
households is not ideal. The main complaint relatir t' th

current situation centres on inadequate water supply for all
users and the distance from the house to the handpump

Problem of Wate Supply

Nearly 24 percent of the villagers are unhappy with the quality
of water supplied to them through piped water and hridrmps..

Willingness to Pay

More than 80 percent of the villagers indicated a willingness to
pay for their individually operated handpump. The mode of
payment preferred is a monthly charge of $5.00 to $10.00 per
month.

Ability to repair bnpp
Only 40 percent of the villagers with handpumps indicate that
they are able to repair their own handpump.

8. Some Benefits derived From the Projects

Some of the benefits derived by the Ministry of Health from the Phase
I and II projects in the development of the PVc handpump include the
following; -

(1) closer cooperation between the University and the Ministry in
terms of research projects.

better understanding and appreciation of the design and
manufacture of handpumps.

regain of the confidence of villagers and hence the
implementation of the well water projects.

Following the completion of Phase II project, the Ministry entered
into a 1-year contract with the University of Malaya for the supply of
the various types of PVc handpumps. To date about 900 pumps have been
purchased and installed.
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Table 1 GENERAL INFORMATION

Table 2 SOURCES OF WATER SUPPLY

Some households have morethan one source for their water supply.

I ()

Location Number of

respond-

ent

Average

age

Average

family

size

Average

land area!

respondent

Average

yearly house-.

hold income

(ha) ($)

Alor Star

Belukar 30 43.1 5.37 1.00 2,770

Derang 28 41.2 5.25 0.65 2,200

Temerloh

Bintang 30 52.2 4.8 1.13 2,790

Sebarang 31 50.8 6.06 1.97 2,290

Total! 119 47.0 5.38 1.30 2,447

Average

S -

Location Number of

respondent

-

Source Average

distance

source to

home

(m)

Protected

well

Unprotect-

ed well

River Rain Pump

Alor Star

Belukar

erang

Temerloh

Bintang

Sebarang

Total!

Average

30

28

30

31

119

2

9

1

-

12

28

3

15

5

51

-

19

11

28

58

-

-

3

29

32

-

4

7

4

15

77

81

i07

64

82



Table 3 WATER USAGE AND AVERAGE TIME SPENT IN WATER COLLECTION

Table 4 IMPROVED WATER SUPPLY AND HNDPUMPS

ver t I y 3 r es )cmd n t

Average of (>I ly 5 rcs1)ondents

11

Location Number of 4ater usage Average size Time spent

respondent Drinking Washing TotaL of water con- in carrying

and

cooking

and

bathing

tamer in

household

water

(litres/person) (1) (hour/day)

--

Alor Star

Belukar 30 12.5 - 18.3 30.8 72 0.5

- Derang 28 11.3 72.0 83.3 808 - O.5

Temer loh

Bintang 30 4 4 72 8 77 2 188 3 7

Sebarang 31 9 2 31 5 41 7 40 0 7

Total /

average

119 9 3 48 1 57 4 237 1 4

Location Number of
respondent

No. willing
to pay for
better Wa-
ter supply

Average
payment
per

month

Number
request-
ing for
hand-
pump

Number
able to
pay for
hand-
pump

Average payment
Instal- Monthly
lation repair

($). ($)

Alor Star

Belukar 30 30 9.7 30 27 257. of cost 1.3

Derang 28 11 6.0 15 8 257. of cost 8.0

Temer loh

Bintang 30 23 5.5 12 9 12.8 1.8

Sebarang 31
- 30 - 7.6 25 17 23.8 5.2

Total / 119 94 7.6 85 61 - -

average



Table 5 : WATER TREATNT AND t4JOR WATER PROBLEMS

12

Location Number of
respondent

No. reporting water
treatment

No. reporting major
problems

Boiling Allow
sediment
to

settle

Others Insufficient
supply

Poor
qua-

lity

Distance
to

supply

Alor Star

Belukar 30 24 3 - 8 2 5

Derang 28 25 8 - 5 8 6

Ternerloh

Bintang 30 29 - 4 8 5 9

Sebarang 31 31 - - - - -

Total / 119 109 11 4 21 15 20

Average
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I tenis

Population in 1983

(mu lions)

Percent of population

in rural areas

Estimated number of

rural households

(millions)

Water supply

Percent served with

potable water

Indonesia Malaysia Philippines Thailand

158

78

20.54

60

-2-

Table I SU?ftRY OF STATUS AND GOALS OF COUNTRY PROGRAS

15

1.58

For Philippines, this target is for the year 2000

na - not available.

Source Indonesia (1984)

Malaysia (1984)

Philippines (1982)

AlT (1984).

52 51

68 75

5.89 .6.38

66 53 42

91 66 65

57 47

95 82 na

100 100 na

90 70 na

*
Total. planned 1990

*
Urban planned 1990

*
Rural planned 1990

Total - 1983

Urban - 1983

Rural - 1983



2. INDONESIA

Public water installation in the rural areas in Indonesia can be

classified into six major types. The number of units constructed

from 1969 tO 1981 isgiven in Table 2.

From this table, it can be seen that a large section of the pop-

ulation is provided with drinking water from wells with handpumps.

These 147,064 installations, however, cater to only about 3 percent

of the total rural population, the majority of whom secure their

supply of drinking water from either private instal'ations or [rom

shallow hand-dug wells, rivers and irrigation canals.

Table 2 NUMBER OF UNITS OF PUBLIC WATER INSTALlATION CONSTRUCTED

IN RURAL INDONESIA

Water System 1969-74 1974-79 1980-81 Total

Well with handpump 2,882 84,.682 48,000 135,564

Deep well pump - 1,061 4,500 5,561

Rain-water collector 24 2,108 1,000 3,132

Protected spring 16 1,000 400 1,416

Simple piping system 108 692 300 1,100

Artesian well 3 188 100 291

Total 3,033 89,731 54,300 147,064

Source : Indonesia (1984).
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The problems of accessibility to adequate supplies of potable

water are, in many cases, more serious in urban centres than in

rural areas. Out of the 140 cities which have installed piped water

supply, only four of them--Jakarta, Bandung, Semarang and Surabaya

have their own treatment pdnts.

Urban consumption in Indonesia is estimated at 200 litres per

capita per day, while rural use. approximates 60 litres per capita per

day. Based on this assumption, the total demand for potable water

will rise from 4,900 million m3 in 1981 to 11,037 million m3 in the

year 2001. . If this demand for domestic water is added to that of

irrigation, hydro-power generation, industry, navigation, fishing,

mining and recreation, it is envisaged that a shortage will occur in

the year 2001 in such areas as Java, Bali and Nusa Teaggara. This

shortfall will, in all probability, reduce the land area that can be

irrigated, and hence lead to a reduction in food production.

Between the years 1981 and 1984, the Directorate of Clean Water

Supply in the Ninstry of Public Works was allocated a sum of $26

million for the provision of potable water to 390 small communities.

Nearly 20 percent of this allocation was from foreign sources.,and it

was either in the form of loans or grants. For the period from 1984

to 1989, the Directorate plans to spend an additional $315 million to

supply water to another 1,800 small communities.

The three primary types of water supply planned are gravitational

systems, deep wells with pumps, and piped distribution systems with

household connections. In all these projects, the users are expected

to pay for 50 percent of the construction and maintenance cost. The

average cost of these systems for the rural sector is given in Table 3.



-5

Table 3 MONTHLY CHARGES FOR WATER SUPPLY BORNE BY USER

Sys tern

Spring

Source Indonesia (1984).

The range in the charges shown in Table 3 is due to the varying

quantities of water supplied daily to different communities.

The Ministry of Health is responsible for improving the quality of

water supply and the sanitary environment of the rural population who

live outside the small communities of 3,000 to 20,000 people. It

plans to construct, by the end of 1988, potable water sources to serve

an additional 67 million people. By then, 47 percent of them will be

provided with shallow wells, and 21 percent with deep wells.

The unit cost of different types of water supply systems is given

in Table 4.

cost c.os-t

- gravitational 32ct- 72ct lOct- 24ct

Deep well

- pump $2-30 - $4.00 77 Ct - $1.36

Household connect-

ion $3.00 - $4.87 99 et - $1.63

Cons truct ion Maintenance



Table 4 UNIT CONSTRUCTION COST FOR DIFFERENT WATER SUPPLY SYSTEMS

AND SANITARY TOILETS

Systems

Sources Indonesia (1983).

($)

Dug well 200 6 100 2 0.06

Shallow well
and pump 90 15 100 0.9 0.15

Deep well and

pump 400 17 100 4 0.17

Artesian well 6,000 200 500 12 0.40

Deep well and

pump with

distribution

40,000 270 3,000 13.2 0.09

Sys tern CbTi:struct-. Yearly nath- No. of CbstjJIatnten-
ion cost teflance cost users ion cost ance cost

per user per user



3. MAlAYSIA

By the end of 1983, 66 percent of the country's total population

had been supplied withpotable water. This supply reached 91 percent

of the urban and 57 percent of the rural areas. But, on the whole3

the figures vary substantially for different regions of the cciuntry,

for example, the percentage of the rural population supplied with

water in the states of Kelantan, Sabah, Sarawak, Trengganu and Johore

is 24, 29, 29, 33 and 39 percent respectively.

The government had in the Fourth Malaysia Plan (1981 - 1985) in-

vested a sum of $550 million to expand water supply to both the

rural and urban sectors. About 70 percent of this sum was for urban

water supply. An additional $464 million was spent in 1984 under a

similar programme.

Between 1981 and 1983, a total of 2,037 projects to supply treated

piped water to the entire nation was completed, thereby benefiting

one million people or 167,000 households. Their total capacity was

368 million litres per day or 401 litres per person per day.

Besides this piped water programme, the government, during the

same period, also constructed 78 production wells (benefiting 120,000

people in rural Malaysia), and completed 4,279 wells with handpumps,

325 wells with reticulation systems, 611 gravity water supply schemes,

47 pumped water supplies and 9,837 rain-water collection systems. The

latter was installed in Sabah and Sarawak.

The aim is to increase the percentage of the rural population

supplied with potable water to 70 percent in 1985, and to 90 percent

by the year 2000. This 90 percent target represents the maximum fig-

ure that can he achieved, after which, it would be considered un-

economica I to supply the remaining 10 percent of the popU lat iOU r es id-

ing in the remote pockets of Peninsular Ma Iaysia Sahah and Sarawak.

-7
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For the years 1984 and 1985, the government plans to construct

the following waterwork facilities for the rural areas

5..3.l.9 shallow wells with

- 1,762 deep wells with reticulation systems,

- 666 gravity water supply systems, and

- 1,363 rain-water collection systems.

These are projected to benefit 469,000 people or 78,000 rural

households in Peninsular Malaysia, Sabah and Sarawak.

The Public Works Department (PWD) located within the Ministry of

Public. Works is responsible for the provision of treated water to all

urban centres in Malaysia, including rural areas which are located

on the main roads and are linked or adjacent to urban centres. Unlike

the Ministry of Health, its rural water Supply is confined to mobile

tanks which operate during periods of drought, and to static tanks

which serve peat areas where the surface water is unfit for human

consumption, and areas where piped water is currently unavailable.

The PWD also oversees water supply projects for government land

development schemes such as the Federal Land Development Authority

(FELDA) and regional development schemes.

The Ministry of Health has, for some years, been involved in the

Rural Environmental Sanitation Programme which provides gravity-feed

piped. water supply systems, shallow wells with handpumps and rain-

water catchment systems to the more remote rural areas which are

currently not covered by the Public Works Department. Households in

some rural areas where both the PWT) and the Ministry o1 Health have
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installed piped water systems or completed water projects have a

choice of opting for whichever system they prefer.

One important difference between the Ministry of Health and the

PWD programme lies in the former's non-inusition of any charges on

users to recover the, investment, operations or maintenance cost.

Some Of its projects are undertaken on a self-help basis, that is,

it supplies the material while the villagers provide the labour re-

quired. The PWD on the other hand, levies some kind of payment on

users for the piped connection between the main line and their homes,

and a monthly charge which varies with the amount consumed. Water

rates in the country, however, differ from area to area, depending on

the decision of the local authorities, but they, as a rule, do not

cover the full cost of water supplied due to the considerable amount

of government subsidy which compensates for the cost of construction,

yearly operations and maintenance.

Until the last two years, financial investments in water projects

do not pose as a serious constraint in achieving the goals of supply-

ing treated piped water to 100 percent of the urban and 90 percent

of the rural areas. However, the current government trend of exercis-

ing greater fiscal restraint on public spending will, in all probability,

cause some delays in realising these targets.

The cost of supplying treated piped water to both the urban and

rural sectors is relatively high. For example, between 1981 and 1983,

the government spent $546 million to supp'y piped water to 200,000

households. This works out to a cost of $2,730 per household. It

includes the cost of supply to industrial users.

In contrast, the Ministry of Health's ruraL water supply pro-

grammes for the period from 1981 t:o [985 incurred the government the

sum of $8 million only. Table .5 shows the cost figures per household

for the different water supply systems.
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Table 5 INVESTNT COST PER HOUSEHOLD FROM DIFFERENT SYSTEMS

*Assuming each system serves 40 households.

Source : Malaysia (1983).

It is important to note that the water supplied under the Ministry

of Health programme is untreated water, while that of the PWD is treat-

ed. In view of this, it can be assumed that the Malaysian government

regards the Mittistry of Health programme as only an interim measure,

and in the long-term, it intends to supply treated piped water to all

except the most remote rural households.

System $ / household

Shallow wells with handpump 152

Rain-water catchment 174
*

Gravity feed system 280

Deep well with pump and 348

household connection



4. PHILIPPINES

From 1975 to 1981, only approximately 30 percent of the total

public investment expenditure for infrastructure was spent on water

projts,withthé buIkoT the àUOcatlon--80 erceñt going to the

urban sector.

The government has constructed about 15,600 deep wells with an

average drilled depth of 60 metres in rural areas, but only 13,700

of these are still operational. On an average, each well serves

470 people. The majority of them are between ten to twenty years

old, and 40 percent require rehabilitation.

In addition to deep wells, 3,000 springs were developed in the

rural sector, with each serving the needs of 1,800 people. The

other main source of rural potable water supply is the public standpipe

system. A total of 1,100 standpipes are in operation, and each

supplies water to 670 inhabitants.

Based on the results of a survey carried out in 1981 by the

Ministry of Local Government ( Philippines, 1982 ), public sources

of potable water represent only 13.5 percent of total water sources

in the Philippines. The majority of private sources are from 250,000

drill wells,41,000 dug wells aifd 8,000 springs. The number of rain

collectors in the country is only 190, indicating that th,v are not

an important source of potable water for rural Philippines.

The average depth of drilland dug wells in ten metres, and less

than 4 percent of the pumps utilised are electrically driven or

powered by diesel engines.

The government!s target is to provide communal faucet systems

with public standpipes which are situated not more than 25 nietres



from the furthest user to 70 percent of all rural communities by

the year 2000. The plan is to provide the remaining 30 percent

with protected wells or spring sources without any distribution sys

tems. In these cases, the furthest users will not be more than

250- metres from a potable water source.

From 1981 to 1985, the investment required for the country's

water supply projects is estimated at $541 million. It is envisage

that 36 percent of this allocation will be funded by foreign source

either in the form of loans or grants.

The following factors determine the government's priorities in

the selection of and investment in rural water supply projects

communities who form rural waterworks and

sanitation associations, and are willing

to contribute to the required equity, and

pay for the annual service fees;

communities who experience the greatest in-

adequacy in quantity, accessibility and quality

of water supply;

areas with economic potential, but are currently

in poor or depressed conditions;

projects whose costs entail the lowest project

investment per capita for a given level of

service; and

(d) communities whose existing wells and springs

can, through rehabilitation, prolong their

usefulness, and thereby reduce the need for

costly flew projects.
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Philippines' Rural Water Supply and Sanitation Master Plan (1982)

indicated that the problems encountered in implementing government

programmes are relatively minor in nature. This is due mainly to

the increased government allocation for water supply and sanitation

worksin recent years. In 1982, $79 million was given for

water programmes. Of this amount, $53 million was from foreign

loansand grants. For the next five years, it is envisaged that

rural water supply programmes will receive 1.6 percent of the

government's total infrastructure budget.

Co-ordination among the agencies involved in rural water supply

is undertaken by the National Water Resources Council which identifies

potential projects and draws up a framework for their implementation

by the relevant agencies. In this manner, they can better appreciate

the issues and problems which arise outside of their own areas of

responsibility. However, the National Economic Development Authority

exercises budgetry control over water resource development and

regulation. The budget development procedure is primarily planning

from top-down rather than from bottom-up.

The government provides some kind of subsidy for rural water

supply projects, and it can take the form of engineering and technical

services, grants or loans at lower than commercial interest rates.

The subsidy can range from 10 to 100 percent, depending on the agency.

involved. The government also extends a maximum of 90 percent grant

to construct wells and springs which are without distribution sys-

tems. The remaining 10 percent is drawn from equity contribution

of the local waterworks association as an indication of its commitment

to the project. In areas where villagers are provided with communal

faucet systems, they are expected to provide 10 percent of the total

cost, while the other 90 percent is extended in the form of a govern-

ment loan, repayable at an annual interest rate of 4 perceflt.
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The monthly water fees for individual households range from 2.5

cents to 5 cents for areas which receive 90 percent grant) and 25

cents to 50 cents for those receiving 90 percent loan.

The following gives the investment cost per household, and the volume

of water supplied Under the threekthds of services

Level I -- where the point source constitutes shallow

or deep wells or developed springs suited to small

communities. Each shallow well serves about 5 to 40

households, while a deep one serves about 40 to 100

families. The construction cost for shallow and deep

wells is $60 and $750 or $12 to $19 per household res-

pectively. The yield or discharge ranges from 40 to

150 litres per minute, and each family is provided

with 30 litres of water a day.

Level II -- where water from a point source is pumped

into a storage tank and distributed via a network of

pipes until it reaches the public faucets, each of

which serves 4 to 6 households. Each household is

provided with 40 to 80 litres of water per day. The

construction cost is $50 per household.

Level III -- where. each family is connected with the

conventional system, metered or unmetered, and it is

suitable for small urban communities. The average

cost of construction is $105 per household, and each

household is provided with 100 litres of water per day.

The monthly cost of operation and maintenance per household for

these three levels of service is 2.5 cents to 5 cents for Level 1,

25 to 75 cents for Level II and 30 cents to $1.00 for Level III.



5. THAILANI)

The Asian Institute of TechnOlogy (AlT, 1984) estimated that by

1983, 69.4 percent of the rural populace wc'ld have been supplied

with water for domestic consumption. Nearly half of this supply

originates from supplementary agricultural water projects, that is,

as a result of the construction of ponds, irrigation canals and

reservoirs designed primarily to provide water for agricultural

crops. Table 6 shows the percentage of the population served by

different water sources. It is interesting to note that if the

water C which is untreated and hence may not be safe for domestic

use ) from ponds, irrigation canals and reservoirs is deducted, only

35.9 percent of the rural population can be considered as having access

to potable water.

In 1982, a study by Mahidol University revealed that more than

95 percent of villagers do not drink deep well water because of its

unpleasant, brackish and insipid taste and odour. They also do not

drink piped water because Of its strong chlorine taste. This study

also noted that of the 80 percent of deep wells currently in use3

only 12.4 percent are used for drinking water. Villagers prefer

water from traditional sources such as shallow wells, canals, swamps

and rain-water. Table 7 gives the results of this survey on the

villagers' preerences for water from various sources.

The decision on the type of water source to develop will, however,

depend on individual villages and the technical and economic feasi-

bility of each type for different areas of the country. Factors such

as the characteristics of the Locally available water source, vHlagers'

preferences, and the cost of installing the system for a particular

village are important considerations. On a regional basis, it has

been found that deep ground water and surface water are most appro-

priate for the noLhrn region, surface water for the or tb-east

- 15



Source Air (i9M4).

Tabi e 6 : PERCEN1A(E 1W I'O}'LJ LATI ON SERVED WITH WATER , 1 98

Water sourc7 Government Private Total

Wells

Deep

Shallow

Tube

14.37

5.96

3. 12

1.35

0.89

15.72

6.85

3.12

Rain - wátr cisterns

150m3 RFC 0.23 ) )

3
150m metal tank

3m3 RFC/5m3 BFC tank

0.25

0.09 )
3.28

)

)

)

3.88

Jar/water supply 0.03 )

)

Piped water supply

Rural 0.29 0.29

Small-scale 3.43 3.43

Supplementary

Small pond 0.13 0.13

Standard pond 0.38 0.38

Natural pond 18.68 18.68

Irrigation canals!

reservoir

16.89 16.89

Total population coverage 63 .85 5.52 69.37



region, shallow ground water, deep ground water, surface and rain-

water for the central region, and rain-water, surface and shallow

ground water for the southern region.

The amount of water consumed per capita from the various water

sources varies considerably. It ranges from 4 litres per capita

per day for rain-water to 30 -. 40 litres per capita per day for

piped water.

Table 8 shows the inveS tmeIlt and year I y Operating COS is ot

the different water supply Systems. They are lowest for shallow

wells and highest for rain-water collectors (l5Om3) and deep wells

with haridpumps.

Table 7 PREFERENCES OF VILLAGERS FOR DIFFERENT WATER SOURCES AS

DRINKING WATER (7.)

Region Rain-water Shallow wells Deep. wells

North-east

North

Central

South

65

82

54

30

35

15

36

70

3

10

Source AlT (1984).



Table U : COST COMPARISON FOR RURAL WATER SUPPLY SYSTEMS

Type of facility

S y Ste Ui

Source All (1984).

Investment Operations and

cost per maintenance cost

capita per capita per

year

(US$)

Shallow wells (unprotected) 13 0.06

Shallow wells with handpump 17 0.30

Deep wells with handpump 103 0.30

Deep wells + motor pump +

distribution system 23 2.50

Rain-water collector Sm3 50 4.00

Rain-water collector 150m3 190 0.40

Spring capitation with gravity

distribution system

14 1.40

Slow sand filter + distribution 36 2.30

SyS tern

Horizontal filter + slow sand +

distribution system

30 2.50

Conventional treatment dis Cr ibu tiori 37 4.10
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However, an analysis of all water used by villagers in 198]

revealed the 1:ollowing

Excellent Fair Poor

This indicahes that only less than 20 percent of the water currently

used by villagers are considered safe for domestic consumption.

Table 9 gives the targets for the different projects and their

average cost.

5,140 16.89 3,286

Deep well - maintenance 26,800 3.03 113

Shallow well 1,250 o.0 26

Piped water SySLCW 270 2.97 11,012

Water storage tank 4,030 0.69 1.72

Dredging of natural

pond

644 3.96 6,149

Standard pond 94 1.13 12,060

(p1.)-

bacteriological

content 16.5 3.5 80.0

chemical and physical

content 20.2 67.0 12.8

Table 9 : TARGETS AND COSTS OF VARIOUS PROJECTS

Projects Targets Total cost Average cost

for 1983

(No.) (US$M) (uS$)



ESTIMPLTED PO'flNTIAL DEMANI) FOR HANDPUMPS

Data on the number at haiidpumps installed in these four Asean

countries are not readily available. Estimates obtained from

published sources and from interviews with senior government officials

involved with rural water supply programmes often vary quite con-

siderably. In view of this, the estimates presented in Table 10

should be regarded as only preliminary in nature.

The number of handpumps installed by the governments of these

four countties each year is based on the figures supplied by the

main implementing agency. However, these figures show the number

of pumps that these agencies plan to instal and not the actual number

installed. The actual number is usually 20 to 50 percent less than

the planned figure.

The estimated public demand is obtained by assuming that the

existing pumps will have to be replaced after 6.67 years1 that is,

15 percent of existing pumps will be replaced annually.

Table 10 shows that Philippines and Indonesia have the largest

number of handpumps--approximately 300,000 for both deep and shallow

wells in each country. The estimated number in Thailand and Malay-

sia are 60,000 and 15,000 respectively.

The number of handpumps installed by the government each year

varies from 2,000 in MaLaysia to 30,000 in Philippines. The Philip-

pines has the most act ive handpump installation programme, and the

estimated annual demand for them for this country is 75,000. Th

comparable figures for Indonesia, Thailand and Malaysia are 56,000,

12,000 and 4,250 respectively.



Country Estimated number of

handpumps installed

in the country
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Table 10 ESTIMATEE) NUMBER OF UANDPUMPS INSTALLED AND POTENTIAL

ANNUAL DEMAND

Potential annual demand

Public Private Total

Notes and assumptions

I) Includes handpumps for shallow and deep wells.

Potential annual public demand is based on the individual

country's government targets for providing potable water

to a large proportion of the rural population over the

next 10 years.

Potential annual private demand is based on an estirnaled

15 percent of the existing pumps being replaced annually.

In the case of Philippines, nearly 4,000 pumps are in-

stalled annually with assistance from international

organisations such as the World Bank, UNICEF, Asian

Development Bank, Australian Development Assistance Rureau

and the Overseas Economic Corporation Fund.

Indonesia 300,000 20,000 453000 65,000

Malaysia 15,000 2,000 2,250 4,250

Philippines. 300,000 30,000 45,000 75,000

Thailand 60, 000 3,000 9,000 12,000

Total 675,000 55,000 101,250 156,250

Source : Tan (1982).
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IDRC - UM RANDPUMPS IN MALAYSIA, PHILIPPINES AND TI{AILANF)

Over the last two years, the IDRC - UM handpumps have been in-

stalled and field-tested in these three countries.. In .Malays.ia,

both the above and below ground compon-ts are rnaue locally, whereas,

for Philippines and Thailand, the below ground components are made

in Malaysia and sent to the co-operating agencies in these two countries.

These two agencies then fabricated the above ground components locally.

The cost of the IDRC-UM handpump in these three countries is shown

in Table 11. It can be observed from this table that the cost is

$65.84 for Thailand, $73.46 for Malaysia and $92.37 for the Philippines.

Thailand is able to produce the above ground components at 27 percent

cheaper than Malaysia, whereas in the case of the Philippines, this

cost is 33 percent higher than in Malaysia. For the Philippines, it

would appear that that unless the agency is able to reduce the cost

of manufacturing the above ground components, it would be cheaper to

buy the complete unit from Malaysia than to attempt to make part of

the pump locally. This conclusion, however, does not take into con-

sideration the import duty that may be charged on importing the com-

plete unit.

A brief report of the handpump testing programme in these three

countries is presented below :

(a) Malaysia

A total of 2,000 pumps have been purchased

by the Ministry of Health and installed as parr
of the rural water supply project. The cost of

installing these pumps is also borne by the Miii-

istry of Health, and the beneficiaries are only

expected to provide sonic labour for ins La 1 lat inn,

after which, the personnel frn this Ministry are

ade responsible t.or he io tenatice these
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Table 11 COST OF IDRC-tJM SUCTiON PUMP IN MAIAYSIA, PHILIPPINES

AND THAILAN!)

Source Figures supplied by he W'iversity o[ Malaya, Malaysia3

Popu lation Development Agency, Thailand and Science and

Technology Research Centre, Philippines.

Note and assumption

I) Exchange rate used is US$ 1. 00 M$ 2.60,

= P 2() 00

= 26. O() Rtht

Pump Components Malaysia Philippines

(uS$)

Thailand

Above round

Metal stand 21.15 19.03 12.45

Lever arm assembly 8.08 4.45 3.72

Misc 5.77 3.61 3.51

Labour 7.69 9.70 11.54

Overhead 20.00

Sub-total 42.69 56.79 31.22

Below ground

13.46 13.46 13.46Piston and footvalve

.Pump cylinder .17.31 17.31 17.31

Transport - 4.81 3.85

Sub-total 30.77 35.58 34.62

Total cost 73:46 92.37 65.84

Labour-mandays fpump 0.9 '3.4 5.0
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In this instance, the villagers' participat-

ion in terms of cost-shar ing and maintenance is

minimal. The Ministry of Health can also turn

to the University of Malaya fcn assistance in

overcoming any minor problems experienced in the

operations and maintenance of these pumps.

No major problems have been reported in the

IDRC-UM Handpump Programme in Malaysia. The

main factor determining the number of handpumps

that the Ministry of Health will install in the

next few years is the budget allocated to this

programme by the federal government.

Between 90 to 95 percent of these pumps in-

stalled were suction pumps designed for shallow

wells.

(b) Philippines

A total of 28 handpumps have been installed

and monitored for more than a year in Camarines

Sur province of the Philippines. These pumps

were all suction pumps, and each was to be used

by 4 to 5 households. These households are to

repay the sum of $64.80 per pump over a period

of two years. To meet this repayment schedule,

one or two pump group leaders are charging the

user either on a per pail basis or a per pump

basis. The rate charged varies from 0.0075 cent

to 0.0125 cent per two-gallon pal I and from 0.05

cent to $4.50 per month. This cost is quite high

considering that the average income of these

villagers is in the range of $40 to $100 per

month. The contr ibut ions from the heneficiar ies
at these IDRC-IJM pumps are Cons iderab I y higher

than t1)S hiiie hy the I)QncI Li- jar of the



- 25 -

government handpunip programme. For the pumps

provided by the Rural Waterworks Development

Corporation, the beneficiaries have only to

pay l0per-cefttof-the--fuaterial cost and pro-

vide some labour during installation.

The major problem encountered in these

pumps is the damage to the piston ring. This

is quite a serious problem, and in the field

visits made in August this year, it was ob-

served that six of the pumps were completely

out of order. They cannot be repaired since

no spare parts are made available. The delay

encountered in securing spare parts from Mal-

aysia poses as a serious problem for the future

expansion of this programme, and points to a

need to seriously consider manufacturing both

the above and below ground components in the

Philippines.

Besides the performance of the pump, another

important factor that will affect the large-

scale acceptance of this pump is its price. The

two most common suction pumps used in Philippines

at the moment are the pitcher pump and the jet-

matic pump. Both these pumps are made of cast iron

and the cost ranges from $8.50 to $22.00 per unit.

Thus the IDRC purnp are three to eight times more

expensive than those which are widely used.

However , the c os t of. t he C lay ton pump Coinmo n I y

used in the Philippines for deep wells, that is,

those of more than 12 meters is $165.00.
1

The IDRC-

UM lift pump which can be used for deep wells costs

'I' her e is a made- in- Ph i 1 i pp in es C a Y tLffl Wh I c h c Os I ; on I y $32 . 00.

'I'he PRSP has heen of bred a 51}e(_'ia I price ti -;50,00 br the imported

1110(1 C' I I I )IC' C 1 a y toil Iil1)



- 26

on I y S 8 1 . 00 w h ci ma d e in Ma I a y s I a . 1' hu S

on a cost has is ,the I DRC-LIM I if t pump appears

to have an edge over the Clayton pump.

Cc) Thailand

A total of 42 IDRC-UM suction handpumps have

been installed in Thailand. Unlike the case in

Malaysia and Philippines, nearly all these pumps

are individually owned and operated. There does

not appear to be any serious problem with the

operations and maintenance of these pumps,, and

the villigers are generally quite satisfied with

their performance. All of them are installed in

hand dug wells, and in one or two cases, they have

run dry.

The cost of alternative suction pumps ranges

from $11.50 for the Abadah pump to $23.90 for the

Lucky pumps, and $36.60 for the Ace pump. All

these pumps are made locally from cast iron. A

new factor determining the choice of pumps is the

recent introduction of an electric pump made in

Thailand. This ¼ horsepower pump costs only $50.00

which is less than that of the IDRC-UM pump. The Operat-

ing cost of this pump is only about $4.00 per

mOnth. During field visits, it is observed that

Some households have added the electric pump to

existing wells served by handpumps. This gives

them the opt ion o USing either the handpurnp or the

electric pump. The latter is usually connected

to a pipe leading to a storage tank in the user's

household, and this pump needs only be operated

for short periods of 20 to 30 minut es each t itne to

ill the Storage tank.



CONCLUSION

Among these four countries, the IDRC - UK pumps have only been

-introduced-on--a large-scale in Malaysia. Here, the Ministry of

Health has -icceptedtftis pump as its stndard model for-tt$ fUiai

water supply programme. An important factor in the selection of

the IDRC - UM handpump lies in the fact that there are no suitable

locally manufactured pumps available, and the imported pump tested

is more expensive and less reliable than that of the IDRC - UK pump.

The market for this handpump in Malaysia is, however, quite limited

given that the government intends to supply virtually all urban and

rural households with piped water within the next ten years.

Thus, handputnps will, only be a temporary source of potable water until

piped water systems are implemented.

In the case of Thailand, the availability of relatively lower

cost handpumps and electric pumps of comparable cost raises some

doubts regarding the possibility of establishing a large market

demand for the IDRC - UM handpump. Since nearly 80 percent of Thai-

land's rural population are being supplied with electricity, it

appears highly likely that marty rural households will prefer to buy

electric pumps vis-a-vis similar priced handpumps.

The market potential for this handpump in the Philippines, on

the other hand, appears to he very promising. This country has a long

history of using handpumps br potable water. In addition, there are

large numbers of exis ting handpumps that- wi I he requ ir ing rep lace-

ment annually. The government is also actively involved in promoting

the use of handpumps in their rural water supply projects. The cost

of the IDRC - UM suction pump, however , will need to be lowered in

order for it to be competitive with the existing cast iron pumps used

ill over!1Inent prograiTmies . however , the 1 )RC - hIM I ifr pump has a



cost advantage ver the curen t I y used deep we I I pumps , and this

Lactur shuald exploited in promoting the greater use at the

1 DRC IJM if pump in this country.

Other factors that- will assist in-- the further utilisat-ion of the

IDRC -- tiM handpumps in the Philippines are

the local manufacture of the pump, and

the local research and development capability to

modify these pumps to suit the local needs such

as resistance to rust as well as to use locally

available material that can lower the cost of

these pumps.

Both thesefactors should be given serious consideration in future

programmes to promote the widespread adoption of this handpump in

the Philippines.
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