


, 

, 

, 

-, 

WORLD HEAL 1 If ORGANIZATION ORGANISATION MONDIALE DE LA SANTE 

W •• tern PacUic Aeglonal Cent,e 
'or the Promolion 0' En'lironmental 
Planning and Applied Siudie. (PEPA5) 

Centre rlglonal du Pacifique occldent.1 
pour I .. promotion de r'a plan,Ilcalion et 

de. itud •• appliqut •• en melii,. 
d'environnement (PEPAS) 

Unl.e,.ltI P.rtanian Campul. Serdano, Se'angor. MalaY'I'a 

YEPORT 

~O REGIONAL WORKSHOP ON APPROPRIATE TECHNOLOGY 

FOR RURAL WATER SUPPLY AND SANITATION 

"alllnv Address: c/o P.O. 80.'2550 

PEPAS. Kuala Lumpur. Malaysia 

6-10 May 1985 

Kuala Lumpur. Malaysia 

May 1985 

WHOI \\1':(() LlBRAR\, 
'l:i.:il:i. Ij,jiilJPinf-'2ol 

Kuala lumpur. Malaysia 
1.1. Nos.: 580B61 

586101 
5B6222 

Tel_gramme: UNISANTE 
, KUALALUMPUn 

Telex Nfl 31064 



... 

... 

... 

ICP/RUD/OOI ENGLISH ONLY 

REPORT ON THE WHO REGIONAL WORKSHOP ON 
APPROPRIATE TECHNOLOGY FOR RURAL WATER SUPPLY AND SANITATION 

convened by the 

WESTERN PACIFIC REGIONAL CENTRE 
FOR THE PROMOTION OF ENVIRONMENTAL PLANNING 

AND APPLIED STUDIES (PEPAS) 

PEPAS, Kuala Lumpur, Halay~ia 

6-10 Hay 1985 

Not for sale 

Printed and distributed 

by the 

Western Pacific Regional Centre 
for the Promotion of Environmental Planning 

and Applied Studies (PEPAS) 

Hay 1985 



NOTE 

The views expressed in this report are those of the participants in the 
workshop and do not necessarily reflect the policies of the Organization. 

This report has been prepared by the Western Pacific Regional Centre for 
the Promotion of Environmental Planning and Applied Studies (PEPAS) for 
Governments of Member States in the Region and for those who participated in 
the Regional Workshop on Appropriate Technology for Rural Water Supply and 
Sanitation which was held in Kuala Lumpur, Malaysia, from 6 to 10 May 1985. 
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1. INTRODUCTION 

A Regional Workshop on Appropriate Technology for Rural Water Supply 
and Sanitation was held at the WHO Western Pacific Regional Centre for the 
Promotion of Environmental Planning and Applied Studies (PEPAS) on the 
campus of the Universiti Pertanian Malaysia (UPM - University of 
Agriculture, Malaysia), Serdang, Selangor, Malaysia, from 6-10 May 1985. 

The workshop was attended by 13 participants and 5 observers from 
11 countries and areas in the WHO Western Pacific Region. Observers from 
the Asian Development Bank and UNICEF also attended. A list of the 
participants, observers, consultants and secretariat members is presented 
in Annex 1. 

2. OPENING CEREMONY 

Following an introductory speech by Mr B. Fisher, Acting Officer-in
Charge of PEPAS, Dr K.M. Patwary, Acting WHO Representative and Programme 
Coordinator for Malaysia, Brunei Darussalam and Singapore, welcomed the 
participants and observers on behalf of Dr H. Nakajima, Regional Director 
of WHO Western Pacific Region. The full text of his address is given in 
Annex 2. The opening address was given by Dr Mohd Yusof Sulaiman, Dean, 
Faculty of Science and Environmental Studies, UPM. 

3. OBJECTIVES 

The objectives of the workshop were to enable participants, at the end 
of the workshop; 

(I) to have acquired increa~ed knowledge of appropriate technology in 
water supply and sanitation programmes, including the following; 

(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(g) 

con~truction of ferro-cement tan~s; 

shallow and deep-well handpumps; 
solar pumping and disinfection installations; 
small-scale desalination plants; 
latrine slabs; 
simple methods of treatment of small water supply systems; 
on-site wastewater digpo~al Rystems. 

to have developed greater capability in the application of 
appropriate technology, through the country reports on progress, 
the discussion of problems encountered and the sharing of 
experiences in solving problems by various approaches and 
techniques. 

4. WORKSHOP SESSIONS 

The workshop sessions were chaired by Mr Fisher. Copies of the 
individual working papers presented during the workshop are available in 
the PEPAS library and can be obtained on requeot. The full workshop agenda 
i~ given in Annex 3. 



- 2 -

Monday, 6 May 1985 

Following the opening ceremony, Mr Fisher, Operational Officer of the 
workshop and Acting Officer-in-Charge of PEPAS, discussed the workshop 
objectives and introduced the country participants. The time allowed half 
of the participants to discuss their country's report which highlighted the 
country's rural water supply and sanitation programme. A summary of the 
individual country reports appears in Annex 4. It is noted that some of the 
data in the reports does not agree with information received previously. 
This is indicative of the difficulties encountered in some countries in 
monitoring progress of Decade activities. 

WHO consultant, Mr R.P. Morfitt, discussed the elements of a solar 
electric powered pumping unit adaptable to rural village water supply 
comparable to handpump installation. Following the discussion the 
participants visited the demonstration site on the campus of the University 
of Agriculture (UPM), where a working unit was observed. 

Dr Mohd lsmail Yaziz from the Faculty of Science and Environmental 
Studies of UPM discussed the water supply studies which are being conducted 
in ~quatter ~ettlements in and around Kuala Lumpur and the University's 
research project related to ~low sand filters for treating rain water and 
mining pool water. 

Tuesday, 7 May 1985: 

Mr Fisher introduced the paper on ferrocement and discussed the 
fibro-cement panel construction technique developed in the Cook Islands 
in the South Pacific by either producing the panels centrally or on site. 
Mr J.A. Hazbun then described various other alternative approaches and 
ferrocement building techniques such as mesh wire reinforced circular tanks 
and bamboocrete reinforced tanks. He also discussed the need to look at 
the rain catchment approach from a wider angle, e.g., the need to take into 
consideration rainfall pattern, availability of roofs, guttering, etc. 
Thi. was followed by di.cussions, with the participants discussing their 
experience. with the various approaches and enumerating the advantages' 
disadvantages of each method they worked with. 

The participants were then able to have a practical session by casting 
two panel~ into 120 x 120 em moulds. During this session, discussions were 
held on the technique of using these panels and joining them to form rain 
water tanks. The participant from Fiji made available to the participants a 
copy of the Fiji Government's manual on ferrocement since it discussed the 
wire mesh reinforced tanks method in detail. In Fiji this technology is 
used in the Government's rural water supply programme. 

The afternoon session was devoted to handpumpo and to complete the 
review of country reports. Mr Hazbun introduced his paper on handpumps and 
discussed the developments that are taking place in various parts of the 
world in designing, manufacturing and testing of handpumps. He then 
discu.sed the principles of village level operation and maintenance (VLOM) 
of handpump., and described the work done in Solomon Islands in developing 
the Solomon Mark 11 handpumps. Samples of made i~ Ethiopia and Papua New 
Guinea piston valves using appropriate technology approaches were also 
demonstrated. 

-

-

-

-

-

-

-
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The participants were then able to watch the installation of the 
Solomon Mark II hand pumps on a hand dug well where questions on the 
materials used, assembly technique, installation methods and maintenance 
needs were answered. 

For the last half hour of the day a set of slides developed by a 
UNDP/WHO Project on the principles of appropriate technology. 

Wednesday, 8 May 1985: 

The morning session was opened by Hr Fisher who discussed the various 
appropriate technology means in sanitation for rural areas especially those 
dealing with on-site disposal. During the discussion that followed the 
presentation the participants related their experiences with the various 
approaches taking into consideration the cultural, topographical and 
sociological factors in making the choice of the most appropriate excreta 
disposal system. 

Dr Saleha Abdul Aziz from the Veterinary Science Faculty of UPM then 
addressed the workshop on the appropriate technology approach to .creening 
water supplies for faecal contamination through a simple test using hydrogen 
sulphide producing organisms as indicators. She demonstrated several 
positive and negative samples and spoke of the research being done at UPM to 
see the correlation of test results using this method and the MPN technique. 
The reliability and accuracy of this method are being established. 
Dr K.M. Yao, WHO Consultant, related how the UPM is involved in this 
research work and expressed his appreciation to Dr Saleha and her colleagues 
as well as UPM for their collaborative action in testing such an approach. 

In response to a request from the participants for a detailed account 
on how the test bottles are prepared, a paper by Messrs. Hazbun and Parker 
prepared in 1983 for a national workshop in the Solomon Islands was 
distributed. 

Dr P. Guo was the last speaker for the morning ses~ion and he covered 
the subject of appropriate waste-water treatment technology for developing 
countries. He dealt with waste stabilization ponds, their design, operation 
and maintenance. 

The afternoon session was held at the University of Malaya, where 
Professor Goh Sing Yau briefed the participants on the work done in Malaysia 
on the development of PVC handpumpR under a joint University of Malaya/IORC 
project. After initial experimentation with 17 handpumps, both in the 
laboratory and in the field, the University i. now producing some 550 
handpumps for the Malaysian Ministry of Health to install under Malaysia's 
rural water ~upply programme. 

Prof Goh demonstrated the pump and its various parts as well as the 
design change. it underwent since the first prototypes were developed. One 
main feature was the reduction in the width of the plastic rings inserted in 
the pistons. The workshop participants were then shown a video recording by 
IDRC showing the history of the project, this was followed by a visit to the 
University workshop where the handpumps are manufactured and assembled. The 
.ession was concluded with a visit to a model handpump installed in the 
University campus near a highly turbid stream. A water sample using the new 
field screening test based on hydrogen sulphide was taken at this well. 
This was incubated at ambient temperature for 18 hours. The reading was 
negative, indicating the 8ucces~ful application of this appropriate 
technology. 
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Thursday, 9 Hay 1985; 

A reverse osmosis desalination plant of 100 gallons a day capacity 
operating on electricity and costing US$5 000 was demonstrated to the 
participant. before the start of the morning session as a high technology 
approach to the desalination of brackish water applicable to ocean going 
vessels, marina~t hotels, and ~ea8ide villages. 

Dr Yao then presented a paper entitled "Simple Water Treatment", which 
discu~sed the design, construction and maintenance of slow sand filters and 
horizontal flow roughing filters (HFRF). A summary of field disinfection 
methods using chlorine concluded the presentation. 

This was followed by a projection of the IDRC/WHO/OXFAH film entitled 
uPre~cription for Health". Mr Fisher pointed out that this film could be 
obtained on loan from WHO if any participant would find it useful in his 
worle bade in hi5i: heme country. Mr Hazbun drew the attention of the 
part ic ipant" to the appropriate technology approaches shown in the film, 
e.g., bamhoo reinforced tank~, the Malaysian handpumps, etc. 

Hr Horfitt then presented a paper entitled "A Strategy for Strengthening 
Rura I lIa ter Suppl y Programmes during the IDWSSD". During this presentat ion 
he discussed the need for solar pumping, its application, advantages, the 
de~ign of $uch ~ystems, the selection of such ~ystems as well as the need 
for standardization of such systems and the costs of such units compared 
with other means of water pumping now available commercially. 

This was followed by a slide presentation by the UNICEF observer on 
solar energy pumps in the Philippines as well as on the casting of modular 
tanks using steel fibre and high tensile wire reinforcement. Several 
Questions from the participants were then answered mostly dealing with the 
installation of solar systems, their operation and monitoring. Two reportA 
on the "WEHr" well equipped with solar pumps on Tru~ Island in the Pacific 
were circulated to the participants at their request. 

Dr P. Guo, the next speaker, introduced the participants to bioges 
technology for developing countries. In this presentation t Dr Guo discussed 
the theory of generation of methane, models of biogas tanks in China and 
India, and uses of the generated methane as well as the utilization of the 
~lurry produced in agriculture. He conc1uded his presentation by discussing 
the health aspects of this technology in reducing helminthic infections as 
well as the prevalence of this technology in various countries of the world. 

During the discussion that followed the presentation, some of the 
participant. voiced apprehension on the propagation of this technology 
in their home countries, due to the high rate of failure encountered in 
in~tallations a1ready in place. 

Friday, 10 Hay 1985 

The day's session started in the field by casting one pit latrine slab. 
Hr Fisher demonstrated the use of chicken wire as reinforcing material in 
slab construction. He drew the attention of the participants to the 
thic~ness of such slabs compared with traditionallY built slabs, e.g. 25 mm 
verus 80 mm~ This ~aving in cement aggregate is Bubstantial. but more so 
it could be handled in rural areas much more easily since it is lighter. 

-

-
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The participants were then able to assemble the two ferro-cement panels 
cast earlier in the week. Mr Hazbun explained the variou8 techniques in 
assembling and finishing such tanks. 

Dr M. NaKamura discussed the role of 'PEPAS in the development of an 
information service to serve Member States in general and appropriate 
technology in particular. He briefed the participants on the work that has 
been going on in the development of such a service within this region and 
asked for feedback from participants on what their expectation is from such 
a service. 

He then suggested ways and means of developing one's own information 
systems so as to be able to serve as a focal point in the dissemination of 
information within onels immediate area. 

To encourage feedback from the participants, Mr Hazbun related his 
experience in requests for information on appropriate technology developed 
in the Solomon Islands. He felt that PEPAS could serve as a focal point 
in the dissemination of such information, since it has the resources that 
many of the national governments in the Region might not have. The UNICEF 
observer wanted to see the possibility of linkage between PEPAS and ENSICI 
in Bangkok as well as PEPAS serving as a depository for reports and 
literature on Rural Water Supply and Sanitation (RWSS) in general and 
Appropriate Technology (AT) in particular in this Region in order that 
they could be made available to interested parties. 

Mr Morfitt then spoke on community participation in RWSS. In his 
presentation, he suggested that there is a need for people engaged in RWSS 
to orient their approach to the development of such projects away from the 
usual urban setting to which they are accustomed towards a rural setting. 
He discussed the need for involving people not only in the construction and 
operation of the RWSS Systems but also at the planning and design phases. 
Ile then dealt with the need for training community health workers and 
Atres~ed the need for a multi-sectoral approach in the dissemination of 
health information. He stressed that water supply projects could serve as 
entry points in a health programme in genera] and sanitation in particular 
if interest in sanitation does not have the same enthusiasm as water 
supplies. 

5. EVALUATION OF THE WORKSHOP 

At the concluding session several part1c1pants commented on the benefit 
of meeting and exchanging ideas with the workshop secretariat and other 
participants. The participants felt that the workshop had achieved it. 
objectives and thi~ was borne out unanimously in the evaluation 
questionnaires. Many participants noted that they would like to have PEPAS 
~upport similar types of workshop in their own countries or further regional 
work shops • 

1 Environmenta) Sanitation Information Centre 
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A slide projection was then made showing the Human Resources 
Development module prepared by the UNDP/WHO Project. This was followed by 
a presentation by Mr Fisher, who discussed monitoring and Rurveillance in 
rural water supply and sanitation projects. He discussed the various 
methods of chemical and bacteriological testing, e.g., Millipore, HACH, 
membrane filter, multiple tube. He informed the workshop of the planned 
collaborative activities with the Malaysian Government and PEPAS in the 
development of field testing equipment. 

He stressed the need for thorough sanitary surveys at least twice a 
year as a first line approach in checking on rural water supplies. 

The workshop was closed, on behalf of Dr Nakajima, Regional Director, 
at 4.30 p.m. with votes of thanks to WHO/PEPAS, UPM, the participants and 
workshop secretariat. The ADB observer felt that he benefitted from 
attending this meeting and hoped that WHO could provide ADB with the 
necessary expertise in the field of AT rather than relying on consultants. 

6. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

There was significant interest shown by the participants in solar 
pumplng J ferrocement tanks and hand pump technology and 8] 1 were unanimoup 
that the course objectives had been attained. The participants expressed 
interest in the dissemination of information about solar pumping, ferrocement 
tank construction and handpump technology and utilization of PEPAS services. 
The participants felt that there was insufficient time allowed to cover the 
subject matterS in depth and allow for group discussion but felt that the 
m~x in distribution of field exercises and clsAsToom lectureR and exercises 
'was right. 

The participants felt that such workshops ~hould be held at the national 
level with the collaboration of WHO/PEPAS on ferrocement, solar pumping and 
handpump technology with the national government covering local expenditure. 
The participants concluded that choice of ferrocement technology depended on 
variou~ factors within the country, e.g., availability of materials, degree 
of s~iJI of craftsmen, number required, having in mind rainfall, roofing 
material and other sources and accessibility of sites. The participants 
indicated that the slide presentation could serve a useful purpose in their 
countries' efforts in RWSS and suggested that they should be made available 
free of charge by WHO. The participants felt the need to capitalize on the 
enthusia~m and momentum achieved at this wor~shop and it wa~ considered that 
pilot ~tudies should be undertaken in countries and areas interested in solar 
pumpi ng and hand pump technology. 
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ANNEX 2 

OPENING ADDRESS BY THE REGIONAL DIRECTOR 

On behalf of Dr H. Na~ajima, 101110 Regional Director for the Western 
Pacific Region, I have pleasure in welcoming you to PEPAS to attend this 
Regional Workshop on Appropriate Technology for Rural Water Supply and 
Sa'litation. 

At;;, you know, at the United Natio"~ 'Water Confere'1ce held in Argentina 
1n 1975, a resolution was adopted affirming the right of all peoples to have 
dcce~~ to drinking water correRponding in Quantity and Quality to their 
basic need~, aF well a~ the right of the people to adequate sanitation. 
In J~77. the thirtieth World Health Assembly called on Member States to 
fannulate programrne~ for the improvement and extenf'ion of community water 
suppJy a"d ~anitation facilities within the context of their national 
development plans • 

Subsequently. the Decade 1981-1990 was designated as the International 
Drinking Water Supply and Sanitation Decade. This workshop is being held 
withi~ the framework of the activities of the Inter~ational Drinking Water 
Supply and Sanitation Decade. 

I would like by !Jay of introduction to provide a little baclrground to 
the topic of this workshop, which underlines the importance of appropriate 
technology in fulfilling target~ set by countrie~ and areas for the 
International DrinKing Water Supply and Sanitation Decade. According to 
the pasie country data qupplied ~y countrie~ in the Western Pacific Region 
at the out.et of the Decade, unit costs varied from $2 to $375 per capita 
for rural ~anitation and from $8 to $146 per capita for rura] water suplie~. 
Obviously, such a wide range of cost~ indicates a wide variety of techno
logie~ and, if Decade target~ are to ~e reached, it is essential that all 
the technologie~ adapted are appropriate to the country's needs and 
capabilitie~. For example, there are many techno]ogie~ for sanitation 
facilities, ranging from the unimproved pit privy to the full ~ater-borne 
~ewerage ~eheme~, that can be recommended for adoption, ~ubject to the 
phy~ical conditions of the site and the social preferences and economic 
re~ource~ of ttle heneficiaries. It i~ the objective of this ~orkRhop to 
prOOlote the exchange of ideas: on these and various other items of technology 
that are most commonly needed in the water and ~anitation sector • 

Since financial resources are limited in developing countrie~, it is 
importRnt to ma~e every input as cost effective a~ po~sible. Water supply 
and sanitation facilities in rural area~ must be de~igned so that vil1ager~ 
ca'1 build, operate and maintain them in working condition a~ far a~ possible 
by themselves, that i~, with minimal technical guidance. Although the 
appropriate technology that is adopted doe~ not nece.sarily have to be 
the least expensive, it is important to apply technology which the 
heneficiarieR/villages can afford, and are willing to use. a~d above all, 
which provide!?= the ful le~t health benefit .. 
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Examples of inappropriate technology resulting in the failure of a 
project are numerOlJ~. In the pa~t many developing countrie,:t have had the 
initial experience of a hand pump programme, which, after completion, had 
le~~ than 20% of the pumps still in operation. This wa~ sometimes caused 
by the wrong choice of pump design, but was more often due to the inadequacy 
of arrangements made to service and maintain the installation after the 
pumps had been put into operation. 

The wor~.hop will therefore focus on both the hardware and software 
aspects of appropriate technology. On the software component side, there 
is a need to study the problem of appropriate community approaches to ensure 
that maximum participation of the community can be obtained. It is also 
important that the benefits of the technology installed are fully explained 
and that the villagers are therefore fully motivated to use and manage the 
schemes efficiently after in~ta]latio". 

During the workshop, opportunities will be given for the interchange 
of ideas and experiences gained in the various countries and areas repre
sented here. I hope everyone will participate as much a. po •• ible in this 
discus~ion and benefit from hearing about both the successes and failures 
in the different countries. I also hope that the wor~shop will provide 
valuable information to a~~i8t Member State9 in their efforts to achieve 
high levels of coverage by water supply and sanitation facilities in rural 
areas during the remainder of the International Drinking Water Supply and 
Sanitation Decade. 

It only Temai'1~ for me to wi!llh the wOTk~hop a succesElful outcome. 

-

-

-

-
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Monday, 6 May 1985 

9.00 - 9.30 

9.30 - 9.45 

9.45 - 10.05 

10.05 - 10.10 

10.10 - 10.20 

10.20 - 10.30 

10.30 - 12.00 

12.00 - 1.30 

1.30 - 2.00 

2.00 - 3.00 

3.00 - 3.15 

3.15 - 4.00 

4.00 - 5.00 

Tuesday, 7 May 1985 

9.00 - 10.00 

10.00 - 10.15 

10. 1 5 - I 2 • 00 

12. 00 - 1. 30 

1.30 - 3.00 , 
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PROGRAMME 

Opening ceremony 
Officer-in-Charge 

Group photo 

Coffee break 

Administrative briefing 
Ms Hay 

Introduction of consul tants and participants 
Mr Fisher 

Workshop objectives 
Mr Fisher 

Country TepoTt~ and di~cuRsion 

Lunch 

General concepts of appropriate technology & 
slide presentation 
Mr B. Fisher 

Country report. (contd.) 

Coffee break 

Solar pumping unit~ 
Hr Horfitt 

Water supplie~ in squatter settlements 
Dr Mohd. Ismail Yaziz 

Ferrocement tanks 
Mr Fisher/Mr Hazbun 

Coffee break 

Ferrocement tanks (contd.) 
Mr Fisher/Mr Hazbun 

Lunch 

Handpumps 

Hr Hazbun 

ANNEX 3 



3.00 - 3.15 

3. I 5 - 5.00 

Wednesday, 8 May 1985 

9.00 - 10.00 

10.00 - 10.15 

10. I 5 - I I. 00 

I 1.00 - 12.00 

12.00 - 1.30 

I .30 - 3.00 

No break 

3.00 - 5.00 

Thursday, 9 May 1985 

9.00 - 10.00 

10.00 - 10.15 

10. I 5 - 11.00 

11.00 - 12.00 

12.00 - 1.30 

1.30 - 2.30 

2.30 - 2.45 

2.45 - 3.30 

3.30 - 5.00 
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Coff ee break 

Handpumps (contd.) 
Hr Hazbun 

Appropriate technology for sanitation in rural areas 
Mr Fisher 

Coffee break 

Water testing using hydrogen sulphide method 
Dr Saleha Abdul Aziz 

Appropriate wastewater treatment technology for 
developing countries 
Dr Guo 

Lunch 

Field trip: Handpumps for Malaysia for rural water 
supplies 
Prof. Goh Sing Yau 

view laboratory testing facilities and handpump 
demonstration unit 

Water treatment in rural areas including desalination 
Dr Yao 

Coffee break 

Slide presentation 

Solar pumping 
Mr Mortitt 

Lunch 

Solar pumping (contd.) 
Mr Mortitt 

Coffee break 

Biogas technology for developing countries 
Dr Guo 

Information service for appropriate technology 
Dr Nakamura 

-

-



Friday, 10 May 1985 

9.00 - 10.00 

10.00 - 10.15 

10.15 - 12.00 

12.00 - 1.30 

1.30 - 2.30 

2.30 - 2.45 

2.45 - 5.00 

-

-
-

-
-

-

- 1~!Ih -

Latrine ~)ab~ 
Mr Fisher/Mr Hazbun 

Coffee brea~ 

Community participation 
Mr Morfitt 

Lunch 

Honitoring and surveil lance of rural water ~upp] ie~ 
Mr Fisher 

Coffee break 

Summary and evaluation 
Mr Fisher 
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ANNEX 4 

SUMMARY OF COUNTRY REPORTS 

FIJI 

The estimated 1984 population was 688 000 of which approximately 60% 
is classified as rural. 

Water supply 

The agency responsible for rural water supply is Public Wor's 
Department. 

Rural areas, with a total population of approximately 369,000 (1976 
Census) have many small communities often remote and difficult of access, 
where a metered water supply operated by PWD is impracticable. Moreover, 
about 34% of the rural population have adequate water supplies. 

The majority of rural dwellers live either in villages or settlements, 
of which a total 1577 are identified in the 1976 census. 80th villages and 
settlements have an equal need for water, the distinction being that the 
former have predominantly Fijian residents living in a compact group of 
dwellers, whilst settlements are mainly Indian farmers/small holders whose 
individual houses may be widely separated from each other. For financial 
and engineering reasons the compactness of the village, compared with the 
scattered nature of the settlements have significantly influenced PWD's 
rural water supply programme. 

The popUlation of these communities ranges in general from 50 to 500 
per.ons, with about 200 as an average number. Some settlements exceed 1 000 
person~, but these are exceptional. 

Since 1965, the Government has helped in providing a basic water supply 
to rural communities through a subsidized self-help programme, under which 
Government provides 2/3 the cost of materials and the full cost of survey, 
design, transport and skilled labour, with the community contributing the 
remaining 1/3 materials cost, plus free uns.illed labour. Thi. arrangement 
normally results in the Government paying for 75%-80% of the total cost of 
the project. 1057 such schemes have been completed since the commencement 
of the programme, and on average about 70 new supplies are installed 
annually. About $3.65 million has been spent by Government on rural water 
supplies since 1966, and the average cost per completed scheme is $3 200. 

Maintenance of the works becomes the responsibility of the community, 
after an initial 'guarantee period' of six months, when PWD will ma.e good 
any faults which may develop. 

Solar pumping unit 

PWD foresees a use for solar powered pumps in situations requlrlng 
small quantities of water to be raised through small heads, with minimal 
maintenance and operating co~tB, for example in remote rural ~upplie~. 
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As a whole, the demand for solar pumps is increasing rapidly in Fiji. 
PWD is looking mOre closely at usage of solar pumps in the near future as 
they are becoming economical, efficient and reliable. 

At present, PWD is planning to install solar pumping equipment as a 
'pilot' scheme on one of the outlying islands within the Fiji Group. 

Hand pumps 

HandplJmp~ are not installed on a large ~cale in rural areas. Hand 
pumps were installed in villages Nukuni, Lovoni (Ono-i-Lau), Motoriki 
(Lomaiviti) and Korowiri (Macuata) a~ a pilot scheme. 

Sarli ta t ion 

The agency responsible for ~anitation in rural areas is the Ministry 
of Health. Fiji is bound by the United Nations Sanitation Decade, which 
specifies that every household in the country should be provided with 
hygienic sanitation facilities by the year 2000. This basic requirement 
form. an important component of the Primary Health Programme. 

pit Latrines 

Pour-flush latrines are encouraged within the rural areas. It forms a 
basic privy with adequate safeguards. The water-seal bowl forms a barrier 
for flies and foul odours. These privies are advocated as they can be 
constructed by people at a minimum cost. Most of the rural population rely 
on pour-flush or pit latrines and coverage is estimated at 60%. 

Between 1976-1981 over 25 000 new pour-flush privies were installed 
within the four divisions. In 1982, I 227 pour-flush privies were 
completed. The distribution is as follows: 

Completed Under construction 

ViIJages 600 600 
Settlements 510 43 
Schools 117 18 ---
TOTAL 1 227 661 

as_c= s_= 

Biogas 

Fiji, by the end of 1983 had 12-13 years of experience in biogas 
production from anaerobic digestion of pig waste. There has been much 
discussion and many different view points have been offered concerning 
the viability of the system in Fiji. Biogas digesters in Fiji are used 
primarily as a means of waste treatment for intensive pig units and 

REPUBLIC OF KIRIBATI 

The 1978 total population of Kiribati was 56 213 of which 68% live in 
the rural areas. 

-

-

-

-

-

-

-

-

-

-

-
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I 
The estimated coverage for safe watet supply and sanitation in rural 

areas is 65%. Projects on rural water 8upply which include protection of 
wells and construction of water tanks are: being controlled by the Ministry 
of Health and Family Planning. For larger water schemes such as windmill 
and solar systems, the responsible agency is the Ministry of Works and 
Energy. 

Handpumps are used to draw water from sanitary wells in rural areas. 
The type of hand pump used is the "Souther~ Cross" diaphragm pump'. Every 
year 126 of these handpumps are installed. Shortage of spare parts often 
causes maintenance problems. Inadequate reporting is also another problem. 
The cost of installing a pump is $12.00. 

The Modular (ferro-cement) tank is a project which was implemented 
early in 1984. It has proved itself to be a much needed type of project. 
Over a period of two years 89 ferro-cement tanks have been constructed. 
The cost of building a tank is $50 excluding labour costs. There has not 
been a need to maintain the tanks. Water stored in the tanks is collected 
from galvanized iron, concrete tiled and aluminium roofs. Guttering and 
downpipes are either of aluminium or polyvinyl chloride. 

Water-seal pit latrines have become very popular as a means of excreta 
disposal in rural communities. The pits are lined with stones. A concrete 
slab incorporating a water seal bowl is p1aced over the pit. The slah is 
usually 1.5 metres long and one metre wide. Its thickness is 7 or 8 cm • 
The cost of erecting a pit latrine is $20. Maintenance of the latrine 
consists of replacing the damaged water-seal bowl and repairing the super
structure. Coverage by pit latrines in Kiribati is 66%. 

Water samples are collected by health inspectors - one solar pumping 
unit serving a million stations has been completed. 

Water Testing and Monitoring Programme 

The programme is still being'developed and perfected. Water samples 
are collected and taken to a central laboratory for chemical analysis and 
bacteriological examination. The results are sent to the Public Health 
Division of the Ministry of Health for necessary actions. Field testing is 
normally done by health inspectors using millipore test kits. Testing of 
water i. done on a routine basis and it is now possible to do weekly tests. 
Staff involved in this venture are laboratory and health inspectorate staff. 

Solar Pumping Units 

Solar water supply systems are still in the planning stages. One solar 
pumping unit has just been completed serving a mission station on one of the 
islands. It is regarded as efficient. 
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PAPUA NEW GUINEA 

I 

The total population of Papua New Guinea i1 1980 was over 3 million 
of which approximately 87% is classified as rural. Coverage of safe water 
supply and sanitation in the rural areas is very low; 80% of rural 
population i. without protected safe water supply and very few have 
adequate and safe excreta disposal facilities. Local governments are the 
responsible agents for the rural water supply a~ sanitation programmes 
which are carried out through the "Rural Improvejoent Programme" funded' 
by the National Government annually. Currently ithere are no data on the 
number of handpumps installed annually. The type of ha"dpumps most 
commonly used is the modified Zimbabwe pump. Maintenance is expensive and 
handpump maintenance is a problem. Ferrocement slabs for pit latrines have 
been introduced. The portability of slabs is an advantage. In the villages 
the use of pit latrines varies according to trad,itional bel iefs and customs. 
Water testing and monitoring is carried out on 8 1 routine basis. 

SOLOMON ISLANDS 

The total population is 235 000 of which 10% live in urban areas 
and 90% live in some 4 000 locations - spread over a land mass of islands 
totalling some 28 450 sq. km. stretching over some 600 000 sq. km. of ocean 
of the South Pacific. 

Rural coverage of water supplies is estimat,ed at 60% and 26% for 
sanitation facilities. 

The average population of a Solomon Islands village is 60 persons or 
6 to 8 households. In coastal areas where gravity feed systems are not 

~ feasible, a hand dug well has been the traditional source of water. The 
water table in such wells is some 3 to 4 metres deep only. The approach 
until the start of the Decade programme was to improve such water holes 
by lining them with concrete rings, platforms and the installation of 
handpumps. 

The source of such hand pumps depended on the source of funding that 
Government had for such work. Therefore the country had a number of 
overseas manufactured pumps from Australia, France, Japan and United 
Kingdom. The maintenance and repair of such pumps leave much to be desired. 

• .1 • 
To remedy this situation the Project exper1~ented w1th a simple 

shallow hand pump in late 1981 using off-the-shelf pipe (PVC" GI) and 
fittings. By mid-1982 the R " D phase was over and a prototype was 
demonstrated to the participants of the Second National Rural Water Supply 
and Sanitation Workshop. Participants were then asked to adapt the proto
type in their provinces, and phase II D " E was started. The outcome of 
this exercise permitted the Project to then standardize the design of the 
Solomon Mark II handpump, which is now considered as the alternative pump 
for Solomon Islands. It is the policy of the RWSS Project to replace all 
existing overseas pumps as they become obsolete with this pump. The case 
of maintenance and repair makes it ideal since the installation of such 
pumps is done with the participation of the people themselves, thus making 
them aware of the working of such pumps. The savings made on such pumps 
are substantial since it costs some $40 versus $160 for an imported one. 
Some 20% of the systems installed each year use handpumps. 

-. 

-. 

-. 
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Bamboocrete/ferrocement rain water tank~ 

Experimentation with alternative methods and techniques in the 
production of rain water tanks has been underway since 1980. The method 
advocated by the Project is on-site construction since transport of prefa
bricated panels only adds to the cost of the installation. The need for 
rainwater tanks represents almost 20% of the RWS systems installed each 
year in this country, therefore this technology vies with the handpump 
approach. 

Approximately ten percent of the systems installed each year require 
some sort of energy to pump the water (apart from the hand pump 
in~tallations). The approach has been either to UAe the hydraulic ram, 
windmill and/or diesel/petrol driven engines. With the advent of PV 
technology, experimentation is underway to test this approach before 
recommending its propagation. 

KINGDOM OF TONGA 

Total population of Tonga was 90 085 as of 1976. The Government 
provides a free and comprehensive health care service. 

There is virtually no surface running' water. Water supplies are 
obtained from rain and underground sources. By 1984 about 99.5% of the 
population of Tonga had access to either community piped water systems or 
community rain water storage tanks. 

In the capital city of Nuku'alofa it is estimated that 60% or 2 400 of 
the city's 4 000 households use septic tank soil absorption systems. About 
35% use flush latrines and 5% use pit latrines. In the rural areas about 
10% of the people use septic tank absorption, 15% use pour-flush latrines 
and 75% use pit latrines. 

The Tonga Water Board i. responsible for the provision of safe drinking 
water to urban areas while the Ministry of Health is responsible for rural 
areas. The Ministry of Works provides sanitary services in the urban areas. 

VANUATU 

vanuatu received its independence in 1980. The total popUlation was 
12,000. The capital is Port Vila. 

Ferro-cement tan~s scheme directed by 
Department of Health have been introduced. 
and cost 4500 OVT. The council builds the 
materia I. 

health inspectors of the 
These tanks are 5 000 gallons 

tanks but the owner pays for the 

The Department of Health is responsible for rural water supply and 
sanitation. Handpump installation in one of the responsibilities of the 
Public Works Department. 
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WESTERN SAMOA 

The 1984 population was 158 967 of which 71% of the total population 
of two big islands and 2 small islands is classified as rural. 

Western Samoa is a mountainous small country and there are plenty of 
water sources in some areas. In the Island of Upolu where the main town of 
Apia and the Central Government is located, there is piped water supply in 
the main urban area, and this supply is maintained by the Works Department 
and is extended further to the outer districts. Deep wells are bored and 
drilled behind villages and water is pumped and fed into the water mains. 

In the rural areas, some of the piped water supplies are owned and 
maintained by the communities themselves, whereas others vested their pipe 
water supply to the Government. 

The Covernment and the vil~age.people are responsible for maintenance 
of their water supplies and san1tat10n. 

Various types of motor driven pumps are used by the Public Works 
Department for bore holes and drilled wells. Water from the deep wells is 
fed to the water mains, to cope with the needs of the rural population. 
Some drilled wells are provided with pumps to supply remote districts in 
both big islands. 

In one of the two big islands the water tanks programme is funded by 
the South Pacific commission (SPC) in connexion with water seal latrines. 
Technicians are also made available by the SPC. A WHO funded programme of 
ferro-cement water tanks is about to start, and the project is aiming to 

~help the communities without water supplies, and help District Hospitals, 
~chools and farmers who never had water. Consultants and materials are 
provided by UNICEF. Local labourers and technicians and running costs are 
met by the Health Department's budget. 

The water seal latrine project first implemented in the nation was 
assisted by UNICEF and WHO, and i8 now currently funded by the local 
government and is directed by the Sanitation Section. 

Coverage in rural areas of water supply and sanitation facilities is 
estimated at 98% and 95% respectively. 

.. 
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