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WHO/UNEP PROJECT REVIEW MEETING ON CONTROL OF
DRINKING-WATER QUALITY IN RURAL AREAS

The Robens Institute, University of Surrey, Guildford, UK
FINAL MEETING REPORT
1. INTRODUCTION

The importance of water as a vehicle for the spread of disease has long
been recognized and there are numerous studies which demonstrate the linkage .
betwsen health status and the status of community water supply and sanitation
services. Most of the diseases which prevail in developing countries, when
water supply and sanitation are deficient, are infectious diseases caused by ,:
bacteria, amoeba, viruses or varlous helminths. Bacterial and viral
diarrhoeas, cholera and typhoid, for example, are mainly transmitted in
drinking-water, thus attributing highest importance to the gquality of
drinking-water.

In 211 instances, baslc requirements have to be met for the bacterial and;
chemical quality of water, the quantitfes available, convenience of the source,
and the reliability of the supply. It was already recognized at the time of
the Ualted Nations Water Conference in Mar del Platz, 1977, thar "all peoples,
whatever their steage of development and their soclal and economic conditions,
have the right to have access to drinking— water in quantities and of a quallity
equal to their basiec needs". Thus, water should not only he supplied in
adequate amounts but it should alsc be safe, i.e. free from chemiecal
substances, microbial organisms and biological agents which could cause illness
in any form.

Effective control of drinking-water quality implies that regular routine
surveys be undertaken to provide for a systematic series of observations for
water quality in order to¢ ensure that quality standards are consistently being
achieved. During the fivst years of the International Drioking-Water Supply K
and Sanitation Decade, there was little informatien available on the extent of ,
water quality surveillance programmes in place in developlng countries. :
‘Although major urban waterworks usually conducted basic bacteriological and |
chemical monitoring already, the small communities, particularly those o
dispersed over vast rural areas, were seldomly covered with any such serviee at
2ll.

The pressing need for the provision of safe drinking-water led to the
preparation of the new WHO Guidelines for Drinking—Water Quality during the
early Decade years . These were to raplace the earlier Internaticonal and
European Standards. Volumes 1 and 2 of the Guidelines present the recommended
guideline values and a review of their tozicological, epidemiological and
clinical basis. They provide guldeline values with respect to the
microblological, biologiecal, chemical, organoleptic and radiological quality Df
drinking-water.

For many develaping countrles, the WHO Guidelines should be of direct use
in preparing and implementing their national Decade plans for water quality
¢ontrel. Bearing ino mind the particularly preoccupying health situation in the
rural areas, the need for a speclal effort towards safeguarding their water
supplies was vrecognized and a supplementary guideline thus prepared. Volume 3
of the Guidelines deals, rherefore, with drinking-water quality control in
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small-community supplies. It contains simple methods for sampling and
analysis, sanitary surveys and other means of investigating and protecting
sources of drinking-water in these arveas.

Preparation and discussion of the Guidelines for Drinkimg—Water Quality
in Small-Community Supplies made 1t lwmedfately clear that good advice and
dissemfination of strategy documents alone are not eaough to get the water and .
health sectors moving together towards comprehensive rural area programmes.
Examples had to be given snd the feasibility af the proposed approaches
demonstrated.

Comsequently, the World Health Organization and the United Natlons
Environment Programme, being the two leading UN agencies in the area of water
quallty, joined forces in 1984 to launch a project in support of application
and verification of the WHO Guldelines for Drinking-Water Quality. The
project’s long-term objective was “to support the aims of the International
Drinking-Water Supply and Sanitation Decade through the promotion of effective
control mechanlsms for safeguarding drinking-water quality”. The immediate
aims were:

- to apply and fileld-test methods for the surveillance of drinking~water
quality under the conditions of rural ares;

- to establish demonstration areas for the effective control of
drinking—water quality in small community supplies:

- to train technical staff of national and local aurhorities responsible for
drinking—water quallty;

- to fleld-test and, as necessary, improve volume 3 of the WHO Guidelines.

Through this project, simple methods should become available at the
community level, and health aurhorities should receive assistance in the deaign
and ilmplementation of survelillance services. Preparatory discussions with
several interested countries and external support agencles led in 1985 to the
designation ¢f pilot areas in three countties, each being located in a
different continent. They were:

- Gunungkidul regency in Indonesia
- Department of Junin in Peru
- Mongu district in Western Zambia

The objectives and designs of each pilor project were somewhat different
in as much as local and national requirements had to be taken into account.
Additiona) technical and financial support was granted by bllateral agencles,
l.e. the UK Overseaz Development Administratiom {ODA) in the case of Peru, and
the Norwegian Agency for International Development (NORAD) in the case of
Zambia.

It was the hope of WHO and UNEP that the pilot areas would, by the end of
the pilot phase in 1988, develop into continuous local surveiliance activitles
for the benefit of the communities served in the area. It was also envisaged, *
however, that the experlence and results of these pllot exerclses would aerve
as valuable examples from which better and more effective guldance could be
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drawn. The present review meeting was convened to discuss and evaluate the
three pilot projects to this effect, and to devise guldance for future
programme activities at naticnal and international lewvel in this subject area.

2. MEETING ORGANIZATION

The meeting was convened at the University of Surrey in Guildferd and
formally opened by Professor J.W. Bridges, Directox ¢f the Robens Institute of
Industrial and Environmental Health and Safety. Professor Bridges welcomed all
participants and expressed his delight at the development of cooperative
projects between WHO and the Institute. This cooperation led to the
designation of the Imnstitute as the "WHO Collaborating Centre for Protection of
Drinking-Water Quality and Human Health” during the course of 1%88. Under this
agreement the Centre participates in and actively supports the work of WHO in
the area of drinking-water guality contrcl, particularly in developing
countrieg.

In deseribing the structure and activities of the Iastitute,
Protessor Bridges referred particularly to two services of divect relevance to
the subject of the meeting: (i) SWIRLS, the University of Surrey Water
Investigation and Research Laboratory Service which is geared towards water
quality studies in Europe; and (ii) DelAgua, Water Quality and Health for
Developing Countries, which grew with the Peruvian pilot project and prepared
the grounds for the WHO Collaborating Centve designation. Both services are
managed by the Euvironmental Health Unit of the Institute.

On behalf of WHO, Dr R. Helmer expressed his appreciation to
Professor Bridges and his staff, who have been collaborating with the
Prevention of Environmental Pollutlom unit at WHO since 1983, starting with the
design and manufacturing of a field testing kit for dreivking-water quality. He
placed the pllor projects in the context of the WHO Guidelines for
Drinking-Water Quality. The three pilot projects served, in fact, as a test
for the relevance of volume 3 for developing countries, for whom 1t was aimed.

Dr Helmer pointed out that much of the work done in the field of
drinking-water quality by WHO is co—financed by UNEP, and by several bi-lateral
donors, in particular NORAD, DANIDA, and ODA. He welcomed the UNEP :
representarive to this meeting, and was especially pleased to see the expert
teams of the three pilet projects at last together, hoping that the exchange of
gxperience would lead to a Joint evaluation report which serves as a reference
manuval for other developing countrieg initiating of improving thelr own
drinking-water quality controel programmes.

On behalf of UNEP, Mz J. Nakai welcomed the participants of the review
meeting., She was plessed to see all three pilet projects finally yielding
substantive results which would be of wider significance to many developing
countries. UNEFP's continued support to this actlivity was demonstrated by the
fact that a phase two was already approved this year, adding pilot project
areas in Tanzanla and Vanuatu to the programme. The Zambezi Actiom FPlan, as
part of UNEP's programme of Envircmmentally Sound Management of Inland Water
Resources {(EMINWA), should particularly benefit from the two pilet areas within
its river bhasin.

The participants to the review meeting were invited due to thelr personal
involvement in one or more of the pillot projects, either as natiomsl
cpordinator or as project consultant. A complete list of particlipanrs is
provided as Annex I of this reporrt.
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The meeting elected its officers with Dr B. Lloyd assuming the
chairmanship. The tasks of the rapporteur were shared among the meeting
participants involeed in thelr respective pilot projects, with general sections
of the report to be drafted by the WHO cecretariat.

The purpose of the review meeting was Introduced by the WHO secretariat h
and the following main tacks of the week were agreed upoun:

- review of the objectives and activities of the WHO/UNEP project on control
of drinking-water gquality in rursl areas;

- introduction of the design, implementation and results of the three pllot
prejects, followed by a discussion and evaluation of their achlevements;

- discussion of & joint evaluation report, its scope, outline and content;

- conclusions and recommendations conecernlng the future development of the
WHO/UNEP project, other similar country projects, and the planmned revision
of volume 3 of the WHO Guidelines.

In suppore of the discugsions at the meeting, participants were provided
wlith the following reference and working documentation:

- WHO Guidelines for Urinking—Water Quality - Volume 3: drinking—water
quality control in small-community supplies; WHO, Geneva, 1983

- Drinking-Water Quality Control in Small Community Supplies -
Implementation in Gunungkidul, Indonesia

- Drinking=-Water Quality Control in Small Community Supplies =
Implementation in Junin, Peru

- Drinking-Water Quality Control in Small Community Supplies -
Implementation in Mongu, Zambia

- Interim Evaluation of the WHO/UNEP Drinking—Water Quality Surveillance
Projects under Implementation in the Countries of Indonesia, Peru and
Zambia; by Eng. Mauricio Pardon, May 1987

- Drinking—Water Quality Contrel in Small-Community Supplies:
Tmplementation In three countries (outline of joint evaluatlon report)

The meeting then worked in pleunary for the peneral review of the pilot
projects and in small groups to finalize the three country reports. A
framework for the jeint evaluation report was elaborated in plenary {seea
Annex IT). The outcome of the meeting 1s summarized below. The three country
reports are enclosed as Annexes III, IV and V to thls reporr.

3. REVIEW OF THE PILOT PRCJECTS

3.1 General obgervarionsz
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When reviawlng the three country reports, the group noted a number of
common aspects which required harmonization among all reports to allow for
meaningful comparisen of project results. These general comments are
summarized below.

The group considered the three pilot projects to be sufficiently similar
to present them in accordance with a uniform framework. The following aspects
are therefore covered for each country:

1. BACKGROUND INFORMATION |
2. PROJECT QVERVIEW
3. INSTITUTTONAL COMPONENTS

3.1 Infrastructure for Surveillance
3.2 sStaffing of Project

3.3 Vocational Training

3.4 Loecal Administration

4, PROJECT RESOURCES AND FACILITTES
5. FROJECT PLANNING AND METHODS

6. INVENTORY OF WATER SUPPLIES

7. PROJECT RESULTS

7.1 Sanitary Surveys

7.2 Bacterlological Surveillance
7.3 Assessment of Results

7.4 Reporting and Use of Results

B. EVALUATION AND FOLLOW-UP

When comparing the projects, it appeared that basic definitionsz are :
¢rucial. The term "rural population”, for example, is defined to include all .
communities below 5,000 inhabitants in Indonesiaz and Zambia. This may still be
misleading since most rural communites in the Zambian project area tately
exceed a few hundred people. In Peru, however, villages up to 2,000 peaple are ..
counted as "rural” and there wmay be townships of much larger size located .
within the same gfural area. In conelusion, the meatiag concurzed that the term.:,
"small-community supplies”, as used ln the WHO Guidelines, would be a more
precise term to describe the water supply systems covered by the pilot
prejects. Related pexy capita consumption figures may not always be equated
with water supply or water availability figures and the necessary distinctions
have to be made in each report. Attention should also be drawn to the group
slze of people served, ranging from one source for an entire village to a
multitude of single household wells or rainwater catehments within each 0
village. .

Maps were congidered indispensable to show the extent, coverage and
structure of the pilot areas. Two maps will be inluded, one overview map to
locate the pilot area withim the country, and one to indicate the
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administrative organization of the pilor area proper, including district health
centreg, transport linkages ete. Differences in scale, geography and
population distribution also have to be shown in maps, tables or the general
deseription of each pilot area. A cross-section showing the topography of
each area, including altitude, rivers, mountaing, vegetsation etc. was also
considered useful.

Each of the pilot projects followed an individual evolutionary procesas
from degign, initiarion, and implementation to review and assessment. This was
dictated by various factors such as existing water supply structure,
organization of health services, availability of staff, financilal resources and
laboratory facilities. Consequently, the projects often took a course
different to the initial desigo, usually for good reasons and the benefit of
Fhe project. A comparison of theory and practice will be undertaken within
each project and the relevant experiences recorded. Drinking-water qualiry
control and surveillance is a responsibility usually shared between the water
supply and the public health authorities. In reality, however, various
arrangements are found depending on the national structure and capacity of the
respective sevvices. Furthermore, the regponsibility for small-community
supplies in rural areas {s sometimes with the water authority in the
region/province, or with the districr/provineial public health agency. Each
pilet project will therefore be analyeed by means of an organigram showing the
linkages between water and health authorities at different levels.

Sanitary surveys and routine inspection of water sources are considered
one of the cornerstones of drinking-water quality control in rural areas.
Specific inspection forms were therefore derived from the comprehengive master
form given in volume 3 of the WHO Guidelines. Modifications were made during
thedr use in the pilot projects to adapt them to the specifie situation of the
area. This procesa will be documented in each country report and the flual
forms appended for future joint review of sanltary survey procedures.-

Inltial bacteriological teste revealed congiderable contamination with
faecal pathogens in a majority of supplies in the pilot areas. The WHO
guldeline value of zero faecal coliforms per 100 m)l needed differentiation, and
categories of faecal Indicator levels were introduced in each project. Common
boundaries for these categories were agreed upon by the meeting and the results
of bacterlologlcal testing will be reported according to this uniform scheme
for each country. ‘

Mz Nakal drew the attenticon of the meeting to UNEP's Interest in seelng
each pilot project integrated into a national action plan for drinklng-water
quality control. The pilot projects should therefore not only continue locally
under national government responsibility but alse be replicated in other parts
of each country with the ultimate aim of country-wide coverage. The reports
thould show clearly the linkages betwesn the pilot projects and any national
strategy and commitment towards wider application of their resulrs.

3.2 Country-specific observations

The group went through each of the draft reports in great detail resulting in a
number of substantial and editorial comments, including the way in which the
project results should be summarized and presented. Consistency between the
three reports was almed for in this fn—depth review. The major observationsz
and suggestions for revision are recorded below. They were taken into account
when the working groups revised theflr drafts. Their final reports are enclosed
as Annexes TIT, IV and V.




(1) Pilotr preject in Indonesia

The pilot project in Gunungkldul, Indonesia, was presented jointly by '
Ms Sri Suyati and Dr Barry Lloyd. They emphasized the difficult water resource
situation 1n the project area which ig extremely dry and necessitates reliance.
on rather deep aquifers and, for part of the year only, on private rainwater
catchments.

The project was developed as an activity of the Ministry of Health which .
mobilized the active participation of public health agencies at the provincial,
district and sub-district level. One laboratory, located within the district -
hospital, served the area and the national sanitary engineering laboratory im-
Yogyakarta was used as centre of teaching and reference laboratory for
analytical quality control. The rather limited funding of the project was more
than matched by govermment funding since the Ministry of Health provided i
substantial human and finanelal resources to the project. This included
translation of all guildelines, ingtructlons and reporting forms Into Bahasa
Indonesfan.

Several thousands of on—=ite inspection visits and bacteriological
analyses were made during the three-year project period allowing for a
comparison between sanitary inspection findings and laboratory results to
determine the degree of faecal contamination and associated human health
risks. One striking outcome was the conclusion that sanitary inspection was
only able to detect source pollurion and not aquifer pollution for which
bacteriological analysis proved indispensable. Thig is cavsed by the rather .
porous deep aguifers of volecanie origin which provide little filltration and
protection of groundwatexs.

It was particularly gratifying to learn that not only the project
continues in expanded form in the piloet area, but that the project is now being
used as & national wmodel and replicated in several other provinces. Various
bilateral and international donor agencies have agreed to support the
government in this with substantive supplementary funding. A WHO/DANIDA
training courge on the subject in Yogyakarta in 1988 facilitared the
disseaination of project approaches and experiences couvatry-wide, and to other
countries in South-East Asia.

(i1} Filet project in Peru

The pilot project in the department of Junin in ceatral Peru was
introduced by Mr M. Pardon. He explained the wide range of topography and
¢limate covered by the pilot area which included tropical jungle as well as the
high-alritude plateau and mountainous communities.

Responsibility for surveillance of drinking-water guallty rests with the -
Ministry of Health and its Technical Directorate of the Environment. As a
consequence, the project was centered around laboratories in the three district:
hospitals of the pilot area. It was noted that the construction of village
water supplies 15 undertaken by the Rural Sanitation Division of the Minlstry
of Health, thus allowing for only limited independence of the water supplier
and surveillance agency as stipulated by the WHO Guidelines. "

The pllot project enjoyed the full support of the resgponsible government -
agencles for health at the national and distriet lavels, Including the
provision of staff and laboratories. The initial funding through UNEP and WHO
was soon superseded by considerable financial support by the UK's QDA which
made intensification and expansion of the plilet operations poszsible.
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The project ytelded 2 broad and reliable data base since both sanitary
sutveys and bacteriolagleal analyses were carefully prepared through intensive
ataff traiping, continuous supervision and quality control. Since many of the
piped village supply schemes, based upon caption and treatment of surface
waters, were not in good operational state, considerable contamination waa
detected. Thhis led to a new classification scheme for faecal coliform levels
in drinking-water which was subsequently adopted by the other pilot projects.

The pilot phase of the project has generated a viable and contlnuous
structure of surveillance services at the natiomal and district levels. p
Follow-up takes place currently in two directions. The results of the supply
systems tested during the pilot phase are now used for a cowptehensive
programme of rehabilitation of gsystems identified to be default. Thus,
technical fmprovements and better drimking—water quality can be expected from
this process. The second follow-up consists of a considerable expansion of the
national surveillance programme which should cover ome third of the country
within the next year. This development is supported by government and externmal
support agency funding.

{(iii) Pilet project in Zambia

The piloet project in the Mongu district of the Wegtern Province of Zambia
was presented by Drs Sutton and Utkilen. They described the pilot area as
belng gltuated partly within the flood plain of the Zambezi river and partly in
the adjacent lowlands. Rural warer supplies tely mostly on traditional sourges
and soeme groundwater abstractions, both suffering from leng dry spells and, in
part, amnual flooding by the Zambezi.

Bural water supply systems are being developed and expanded by the
Provinclal Department of Water Affairs (DWA)}. Linkage with health concerns wasz
ecstablished chrough a Provineial Water Sanitation and Health Education
Committee, called the WASHE committee. For the purpose of drvinking-water
quality surveillance, a laboratory was established at the DWA with s laboratory
technician provided by the Ministry of Health for the purpose of the project.
District health assistants were charged with sanitary ingpectlon and the
collection of samples for bacteriological analysis. Training for these
specific tasks was provided under the project. In summary, a rather
interesting mix of responsibiliries and services of the water and health sector
emerpged to secure routine water guality surveillance.

Government resources were augmentced by UNEP fundinmg for the pilot
project. In addition, the project benefited from the rather gubstantive
financial and professional support which was granted by NORAD to DWA.

Results of the bacteriological analysis of water supplies showed that the
traditional sources were relatively free from faecal contamination. In the
polluted sources, little differcuce was found between wet and dry seasons.
Spot checks on drinking-water gquality im household contalners showed that
secondary contamination was only marginal.

The pilot project also served as a demonstration area for a regional
WIIO/DANIDA training course for participants from other provinces in Zambia and
from neighbouring countries. As a result, there is now another project along
the same lines under consideration for the Eastern Province of Zambia. Within
phase two of the UNEP/WHO project a new pilot project is being initiated in
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Tanzania. Both projects are a divect contributlen to water quality control
within the Zambezi Action Plan, with further dissemination of pilot project
regsults through another regional WHO/DANIDA training course in Tanzanla in
1689.

4. JOINT EVALUATION REPORT

Following the completion of the pillot phase of the three country projects .
it appeared impovtant to jolintly review, evaluate and compare the experience
and results gained over the past three vears. This was considered particularly
necesgary in order to allow for wide dissemination of the lessonz learned
during the application of the WHO Guidelines on drinking—water quallty control .
in small-community supplies. The meeting agreed, therefore, to strive for a
condensed and well-presented publication which would match in style and content
the volume 3 of the WHO Guidelines.

Tt was noted that an interim evaluation had already been prepared by Mr
Pardon during the USSR/UNEER/WHO Interreglonal Workshop om Drinking—Water
Hygiene in Yerevan, May 1937, attended by partieipants from all thres pilot
projects. The structure and conclusions of this interim report were used by
the grougp to review the draft outline of the joint evaluation report. TIn
concluding this discusslion, the group agreed on the scope and content as glven
in Annex I of this report.

The joint evaluatiom report will thus have the following main sections:
- an Introduction to the programme goals of drinking-water quallty contral
{chapter 1)

- a description of the main elements of water quality surveillance by
looking at all three pilot areas together and comparing their approaches
and results {chapters 2 — 35}

- conclusions drawn from the plloet experience for the application of the wﬁo
Guidelines volume 3, and for the planned revision over the next years
(chapter 6)

- presentation of the WHO strategy for techmleal coopevatlon dn the area of
drinking-water quality control during the Decade and relevant plans for
the post-Decade exa (chapter 7)

Dr Suttom recommended the insertiom of a conclse executive summary
highlighting the most important findings and conclusions of this pilot
exerclise. The suggestion was unanimously accepted by the group and Dr Lloyd
agreed to prepare a relevant draft as part of the joint evaluwation report (see
also outline in Annex II).

The meeting discussed the individual chapters and reviewed the drafts
which were already available. Varlous proposals were made concernlng the
drafting of the chapters still to be prepared.

Concerning the description of the three pllot areas 1t was felt necessary
to carefully consider the use of the term "rural™, and the suggestion was made
to rather use "small- communities". The presentatlon of population
distribution and growth figures was also considered useful in assessing the
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importance of the project for tha people in the pilot area. Rural-to-urban
immigration patterns would certalnly also influence the need for rural water
supply installations. The human factor was also considered crucial in the
operation and maintenance of rural supply systems, including the survelllance
and protection of drinking-water quality.

Great emphasis should be placed on the lessons learned from the planning
and organization of each pilot project, the approprlateness of the methods
stipulated by the WHO Guidelines and their use during the course of the pilot
phase, including local adaptaticns.

The results obtained on the status of the water supply syvstems and thelr
abllity to produce pathogen—free drinking-water arve considered a crucial
feed-back to the WHO guideline values for bacteriological water quality. A new
clagsification scheme for the categorization of faecal contamination was
forwarded through the plleot projects, and recently alsec by other sclentists
working on the subject in developing countries.

Conclusions concerning the usefulness of the WHO Guidelines for
application in rural areas and recommendations concerning their revision were
conyidered the most important outcome of the entire pilot exerclse. The
relevant chapter Iin the joint evaluation report will therefore be structured In
sub-headings corresponding directly to the chapters of volume 3. This wlll
allow for a critical review and analysis of each element and aspect of the
proposed survelllance strategy and related methods. Dr Lloyd presented to
this effect a model concepr of how national/local services for drinking-water
quality surveillance could best be planned, formulated and fmplemented in a
step—by—-step fashlon which allows for a graduval evolution of the necessary
services. It was agreed that this overall conceptual framework should form
the banfsz for the revised planning section of volume 3.

The last chapter of the joint evaluation report would then put the
programme activities on drinking-water quality control within a wider framework
of technleal ¢ooperation with and among developing countries. BSuch a concept
has recently been prepared by WHO for the entire area of contrel of
environmental health hazards, which Includes the gquality of freshwater
resources, estuarles and coastal waters.

Finelly, the group agreed on a mechanism and workplan for the completion
and publication of the jolnt evaluation report. It is envisaged that the
report will become available by mid-1989. The Robens Institute, as the WHO
Collaborating Centre for the subject, was asked by the group to assune
responsibility for the final stages of report preparation and printing.

5. RECOMMENDATIONS AND FOLLOW-UP

Havlng reviewaed the outcome of the pillot projects and indicated ways and
maans of wider dissemination of the leasons learned, the group felt it
cruclally impottant that the momentum gained and interest raised in many
developing countries be retained. The meeting undertock, therefore, to cutline
a variety of activities which would assyre continuity in this subject area, and
also secure an effective transmission of accumulated experiences into the first
years of the post-Decade era. It was generally felt that hygienlc safety
aspects of water supplies will become even more important after the Decade when
me jor iovestments have alveady been wade, and maintaining of water quality and
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services becomes more crucial. It was also proposed that some of the technical
installations put into place during the Decade are not the most suitable ones
to produce good-quality water and thus réquire special review and peasible
modifications.

5.1 Country projects

Although the pilot phase has been concluded with the present review
meeting, the group consldered it most gratifying that each of the three pillor
projects gained enough momentum to continue as a natiomal project.
Considerable extension of coverage to other parts of the country has slready
been achlieved in Indonesia and Peru, and is currently under consideration in
Zambia. Continued and even increased support by external suppott agencies
confirmg the importance attributed to this aspect of che water and health
gactor.

The group noted with great satisfaction that UNEP has apgreed to finance a
phase two of the project, allowing for two pilot areas to be initiated, ome in-
Tanzania and oue in Vanuatu. Both will be commenced in 1988 with a start-up
misslon, followed by equipment provisien and training activitles In 1989. The:
group suggested that a total pilot phase of 4 years be funded to glve the
national and local health and water authorities encugh time to develop the
necessary surveillance services, as was the case in phase one of the project.

The meeting was also informed about other projects which are currently in
implementation. The Robeas Institute, with funding from Oxfam and Christian
Aid, initiated in 1986 a pillot project in Nicaragua which follows very closely’
the provisions of the WHO Guidelimes, volume 3. In Niger, the GTZ (FRG), is |
supporting the establishment of a country—wide network of regional laboratories
for the surveillance of drinklng-water quality. The WHO is associated with
proeject development and training of staff.

Tt is envisaged that all four projects will yield surveillance results and
allow for conclusions within the next three years. The meeting proposed, ’
therefore, to conclude phase two of the UNEPF/WHO project with a second joint
evaluation report covering the above four countries. A review meeting, similar
to the present one, should be convened and the report ready for publicatienr in’
1992.

3.2 WHO Guidelines

The group was informed about the outcome of a recent meeting convened by -
WHO in Rome from 17-19 October 1988, which agreed on a strategy, workplan and
timetable for the revision of volumes 1 and 2 of the WHO Guidelines for '
Rrinking-Water Quality. That meeting proposed an in-depth review of all
chemical constituents, physical charactervistics and the microbiological and
biological aspects of water quality during 1989, followed by a series of review
meetings in 1990 and a final task group in 1991. Publication 1s envisaged for
1992, :

The present UNEP/WHO project and the results of the pilot projects were
congidered of immediate relevance to the revision of the bacteriological
guldelines. The group requested the secretariat, therefore, to assure thar
full use be made of these experiences during the revision process.
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As concerns the revision of volume 3 of the WHOQ Guidelines, the group was
informed about the plans to have a revised version following after volumes 1
and 2 are reissued. This entails drafting a revised wvolume 3 during 1991,
followed by a task group meeting in 1992 and editing/printing/translation in
1993. The WHO secretariat confirmed that it would heavily rely on its WHO
Collaborating Centre at the Robens Tnstitute to prepare the necessaty
documentation-

5.3 Training programmes

Pursuant to the dual philosophy of drinking~water quality surveillance and
control, the meeting felt that the water supply agency as well as the health
authority responsible for the area should have their relevant ataff trained for
the tasks involved.

The WHO secretariat informed the meeting that, in a joiar effort with
DANIDA, the Organization tegularly holds regionmal tralning courses which are
attended by participants from neighbouring countries. The particular target
groups are district health luspectors and watexr autbhority personnel together
with centrally responsible agency staff. All elements of drinking-water
quality control are covered from the planning stages to the application of
preventive and remedial measures for the malntenance of safe water supplies., A
training manual prepared jolutly with the Technlcal University of Denmark
supports these courses and provides for practical demonstration and
Interpretation of the WHO Guidelines 1n rural water supply situaticons. Durlng
1988, a tralning manuwal £or laboratory technlclans was developed at the Robens
Institute, and this is now being field-tested in national c¢ourses 1a the
Fastern Mediterranean region. It will alsc be used for laboratory work in
regional and other training courses in the future.

In another jolnt venture, with UNEP and the Centre for International
Projects, Moscow, WHO organizes multi-lingual workshops in the USSR which are
attended by nationally respousible health and water ageney staff from all
continents. Information is exchanged and national experiences compared, and
the results of recent pllot projects, technologlcal developments etc. are
discussed at these workshops.

The meeting suggested that full use not only be made of the results of the
pilot projects, but that also personal involvement of national staff and
consultants he arranged to allow for direct communication on the subject.

Dr Helmer ¢onflrmed that this was already part of the technical cooparation
strategy and implemented at the last USSR/UNEP/WHO and WHO/DANIDA training
COUTS8Es.,

5.4 Programme linkages

Many of the activities undertaken by WHO to promote effectlve
drinking-water qualiry control in rural areas evolve around the pilot projects
degeribed in the pregeat report. Thus, it is evident that the methods and
technigues developed for and applied in these projects provide the bhasls not
only for other gimilar country initiatives but alsc for a host of training
courses, seminars, ou-site educatiom etec. Together with the newly designated
WHC Collaborating Centre for Protectlon of Drinking-Water Quality and Human
Bealth, an array of activities were brought together in a coherent programme,
as described above.
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The magnitude of these tasks, particularly due to the large number of the
rural populations te be reached, called for & change in the usual methods of
delivaering technical suppert- Close ceooperation was established early in the
Decade with other international organizations and external support agencies.
Particularly in drinking-water quallty, previous linkages with UNEP concerning
the quality of freshwater resources were expanded leading to substantive
support from this agency-

In 1986, UNEF launched the EMINWA programme to assist governments to :
inftegrate environmental conslderations into the development and management of
inland waters. The output of such a programme will he a harmonilzed
water-related environment which is not only acceptable but positively good from
the sccial and ecological viewpoints. This programme will help develop inland
water systems, traln experts, provide guidelines on water guality management,
make regular global assessments of the state of inland waters, and increase
public awareness of the need for environmentally sound water development. Tt
is under the EMINWA programme that UNEP contributes to the Decade, and, since
1984, supported the three-gountry pilot project.

Another jeint venture of UNEP and WHO, which is intimately linked to
drinking-water, is the Global Freshwater Quality Monitoring Project
{GEMS/WATER) under which the concentration of chemicals and bacterial
indicators are measured routinely at more than 300 sites world-wide in rivers, °
lakes, reservoirs and groundwater aquifers. Most of these resources are used
for public supply of drioking-water. It is primarily the methodology developed
under this project which 1s of immediate use to laboratories charged with the
survelllance of drinking-water qualiry.
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t Background information

in April 1975 the Government of Indonesia established National
Standards for Drinking Water (01/BIRKHUMAS/1/1975 [01/Legal Dept.
Ministry of Health/1/1975 Drinking Water Quality]) based on WHO
standards, At about the same time an undated document titled “Control
system of drinking water quality and water poliution” was produced by the
Directorate General of Medical Care. As a result the national system of 27
provincial clinical laboratories were given the additional responsibitity of
drinking water analysis focused on the main yrban areas.

Following a Water & Sanitation Decade Workshop held in Bali in
1981, the Ministry of Health was made responsible for drinking water
surveitlance. in 1984 proposals for a WHO/UNEP pilot project (INO SWC
001 to extend water surveillance to the rural areas were submitted with
the support of 3 WHO consultancy in November 1984  In 1985 the
Directorate General of Communicable Diseases and Environmental Health
(COC & EM) assumed responsibilly for drinking water surveillance in both
urban and rural areas. in February '85 the Volume 1 WHO guidelines for
Orinking Water Quality control in smali community water supplies (1) was
launched at a one week national training workshop at Yogyakarta in Java, A
pilot demonstration project to implement and test Vol If) was initiated in
eunung Kidul district of Yogyakarta province in April 1985,

Yogyakarta province was selected as the target area for the pilot
project mainly because the national sanitary engineering laboratory (BTKL)
is located in the capftal of this province. BTKL 15 equipped to carry out 2
fuil range of analytical functions for water and wastewater; it provides a
reference service at national level for microbiological, chemical and
physical anaiysis. The chemical laboratory is set up to handle both
inorganic and organic analysis including pesticides. BTKL provides
training expertise and was thus a convenient centre for training sub
provincial staff. 1t was also intended that BTKL should provide togistic and

supervisory support to whichever Regency/district ( Kabupatan ) was
seiected for implementation.

Java is the most populated (> 120miilion) of all the islands which make
up Indonesia and is divided into 4 provinces and 105 administrative
districts. Yogyakarta spectal territory is the smallest province in Java and
is split Into 5 districts { Figure 1). The urban municipality (Kotamadya)
of Yogyakarta is thus separated from the 4 rural districts (Kabupatans).
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1.2 Description of the project area

Gunung Kidul is the Yargest of the 4 rural districts of Yogyakarta
province, making up about 47% of the whote province and comprising 1,439
sq km in area. The district of Gunung Kidul is divided as shown in Figure 2
into 13 subdistricts each with at least one health centre. There are 144
villages and 1,421 sub villages. The capital of Gunung Kidul disirict,
wonasari, 13 1.5 hours by road south—east from Yogyakaria and thus readily
accessible for supervisory and logistic purposes.

The total population of Gunung Kidul district is 702,000 of which
560,000 live in rural areas. Thus about 80% of the population is classified
as rural and the average density is about 470 per square km . This high
proportion of rural dwelling population is typical of Indonesia and this
together with rainfall and groundwater distribution has shaped the
national policies and engineering solutions for water supply development.

Geographically the province of Yogyakarta occupies a central position
(Figure ') on the southern coast of Java where rainfall is markedly
seasonal. The dry season normaily lasts for 6 months, from April to
september, but in 1987 it continued through November with disasirous
consequences in those areas mainly dependent on rainwater catchment,
Annual rainfall averages 2,000 mm . Average temperature is 259C with
Jittle seasonal variation. The great majority of the province is intensely
cultivated with staple crops and the terrain rises from sea level to over
700 metres above sea level with a number of higher volcanic peaks .

Gunung Kidul was selected for the piiol project partly because of the
variety of water sources which have been developed there. Although the
commonest water facilities are neighbourhood dug wells and hand pumps
there are also many thousands of rain water collection systems, a few
protecied springs, artesian wells, surface water sources and associated
piped supplies. It is convenient to distiguish 3 zones as follows:

The northern part of the district of Gunung Kidul includes 4 sub
districts at an elevation of 200-700m above sea level, mainly north of the
Oyo river. In this area there are some springs and surface water sources.

The central area of the district includes 5 subdistricts at an
elevation of 150-300m and surrounded by mountains, the so-called
wonosari valley. Here the rivers are seasonal and thus dry for part of the
year. The 2 aquifers, which are located at depths of 8-40m and 60-100m
are consequently vital sources of water supply.
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The southern part of the district includes 4 subdistricts with an
elevation from sea level to 300m. Here there are no surface rivers, due to
the secondary permeability of the dominant geological stratum, weathered
limestone, and the main water sources are therefore shallow aquifers,
underground streams and rain water collection. It may be noted that
weathered limestone is an inefficient filter medium offering poor
protection against groundwater poliution,

2) Project overview

In tine with the development of the WHO Guidelines for Drinking
Water Quality, technical and financial assistance was provided by
WHO/UNEP to the Government of indonesia fo set up a demonstration
project on the health aspects of drinking water quality monitoring in rurai
areas. From the Government's point of view, the main purpose of this
activity was fo demonstrate and initiate the planning and implementation
of a surveillance programme as a model for appiication and replication
throughout indonesia.

The specific objectives may therefore be summarised as foliows:
ar to develop, test and evaluate a water surveillance reporting system
which incorporates sanitary fnspection and quality monitoring based on
WHO Vol ill Guigelines for smail community supplies.
by to develop a model surveillance Infrastructure at provincial and
subprovincial fevel to ensure that drinking water supplies are kept under
continuous public heaith assessment.

) to provide a scientific basis for prioretised remedifal action strategies
which will protect the consumer from the risk of waterborne disease.

The best deveiopment strategy is one based initially on small scale
trials which are subsequently evaluated prior to expansion and wider
replication (Figure 3). This allows early errors fo be rectified before a
method is widely spread. In the case of the Gunung Kidul experience it
should in retrospect be considered as a preplan activity which was used as
indicated in the objectives. Thus implementation began in March-April
1985 with equipment acquisition and planning for the pilot project staff
training course. The preplan developed into a ptlof project was developed
in 4 phases of testing and evaluation as described In the project plan
(Section 4),




Figure 1. MAP OF JAYA AND CONSTITUENT PROYINCES
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Figure 3. OVERVIEW OF THE DEVELOPMENT STRATEGY FOR
EXTENDING WATER SURVEILLANCE IN INDONESIA
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The fourth and final phase of the pilot project was preceded in
April 1988 by a national workshop organised by the Ministry of Health, at
which COC & EH brought together representatives from other ministries
concerned with water supply, including Public Works and Home Affairs.
At this workshop national guidelines for implementation of surveillance
were reformulated and the National Drinking Water Standards were
modified. AU the same time an outline strategy for water surveillance
implementation for replication throughout indonesia was proposed. 1% is
proposed that the national programme be phased in on an incremental basis
using the lessons learned from the WHO/UNEP-assisted pilot project in
Gunung Kidul as shown in Figure 3. Thus the experience is being extended
not only to other districts of Yogyakarta province, (a pilot provincial
programme), but also in 1989, to the two southern provinces of Sumatera,
These provinces, Lampung and Bengkulu, are developing a comprehengive
approach to rural water supply and sanitation, including surveillance and
refabilitation, with support from WHO/UNDP. This regional programme
will be followed by an evaluation phase prior to replication in other
provinces. It has been proposed that CDC & EH should seek to appoint a 4
person interdisciptinary task force and national coordinator to advise on
the strategy for water surveillance implementation throughout Indonesia.

3 institutional components

3.1 infrastructure for Surveillance

Although Indonesian legistation established in 1975 (01/BIRKHUMAS
/1/1973) and subseguently in 1977 ( 173/ Men. Kes./ Per/ VII/1977) on
waler Resources and Wastewater, clearly indicates that the Ministry of
Health is responsible for surveillance of water related to heaith, there
was not at that stage, nor upto 1988, a defined strategy for
implementation of water surveillance at the national levei. Nonetheless
the Directorate General for Communicable Disease Control &
Environmental Health (CDC & EH), which was established in 1985, s
subdivided into 5 directorates of which that for Environmental Health is
primarily concerned with sanitation, whilst the Directorate for Water &
Sanitatfon has 3 Sub Directorates each concerned with water surveillance
(Surface Water, Groundwater and Wastewater) as shown in the organigram
Figure 4,




Figura 4.
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Gunung Kidul was coordinated by the Surface Water Subdirectorate.
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Figure > Flow chart to show the communications and actions
reiated to the surveillance activities in the Gunung Kidul
project for comparison with that proposed in Vol H1l guidelines
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The hierarchical infrastructure of the environmental heaith sections of
the Ministry of Health at national, provincial, regency (district),
subdistrict and village level is shown in Figure S5, which aiso shows the
channels of communication used by the pilot project. it 1s well suited to
the development of a successful water surveillance agency and the
communication system for reporting data is described in the document
titled "Control system of drinking water quality and water pollution”. The
national sanitary engineering laboratory (BTKL) acts as the National
Reference Laboratory, however It Is at present outside the jurisdiction
of CDC & EH and needs to be relocated within it to provide for an
integrated system of communication. In addition there are two other
sanitary engineering Jaboratories that act as regional reference
laboratories in Java, at Surabaya and Jakarta.

The provincial level laboratory infrastructure is already in place
to serve the urban populations in most provinces. The provincial
laboratories (Balai Laboratorium Kesehatan, BLK) may be physically
associated with the provincial hospital or occupy separate premises. Their
main function is clinical analysis but normally includes separate labs for
analysis of environmental samples including water. This 15 the case in the
Yogyakarta provincial lab which is classified as a type A laboratory
indicating that it carries out the widest range of activities. The statutory
reporting requirement is for 33 water parameters to be analysed. This
inciudes 5 physical, 26 chemical and 2 bacteriological tests.

what was lacking at the start of the Gunung Kidu! project in 1985 was a
model and modus operanagl for water surveillance at the rural district
level to serve the majority of Indonesians, Management of water quality
survetliance at the Regency (district) level is the responsibility of the
Department of Health Office and the executive agency is its Environmental
Health Section. At the district level, which includes district capital towns
of tens of thousands of people, the infrastructure for surveiliance had not
pbeen established and it is rare for environmental health staff to inspect
water supply faciiities or refer samples to the provincial labs. It was
therefore proposed that the district level hospital, which has basic
Clinical diagnostic laboratory facilities, should set aside part of the
faboratory area for essential water analysis. In the case of the pilot
project the district capital hospital of Wonasari was equipped for this
purpose. The district of Gunung Kidul is made up of 13 sub-districts as
shown in the map (Figure 2).
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Al subdistrict (kecamatan) level there is usually at ieast one
health centre. Thus there are 21 health centres for the 13 sub-districts of
the project area. The district capital provides the administrative centre
for environmental heaith sanitary staff. Most sanitarians are based in a
health centre, 50 that each health centre has a sanitarian but they never
have laboratory facilities. For the pilot project the more remote
heaith centres were equipped with DelAgua portable water test kits for
essential analysts which was carried out by trained sanitarians.

small community, neighbourhood and family water sources make up
the great majority of water facilities in Indonesia and these are the
responsibitity of the Ministry of Health both for construction and
surveillance. At rural feve! the national water supply policy to promote
this type of smajl unpiped supply poses fundamental problems for
survetilance. These problems are common to many other countries where
the Health authorities are shouldering the burden of rural water supply,
but they are particularly difficult in Indonesia both because of the
continuing rapid population growth and the many millions of point source
facitities which already exist.

Akey Infrastructural issue is the WHO ‘Guidelines for Drinking water
Guality’ recommendation that

" Monitering for the routine control of drinking water is the activity of
the water supplier; separate checktng should be carried out by the
surveitlance agency; it is highly desirable that the two agencies be
separate bodies and Independently conirolied "

In the first place there are not two independent agencies, one for
routine quaiity control and one for surveillance of rural drinking water,
and it 1s most unfikely that government can commit the resources in the
medium to fong term for routine quality control of millions of small rural
installations. This s the reality for a great number of developing
countries where the Ministry of Health has the responsibility for rural
construction and surveiilance, what fs important during the initfal
institutional development is that the task of health risk assessment is
taken seriously by whichever agency is responsible for surveillance and/or
quality control.

secondly, the infrastructure for periodic surveillance uses, in the case
of rural Indonesia, the same environmentai health infrastructure and hence
the same staff committed to the instaliation of rural water facilities ie,
the Ministry of Health sanitary technicians,




- 29 -

Thirdly, for the many miltons of family ang nefghbourhood water
sources, there is no local water supply administration. This means that
the development of corrective and improvement strategies will present a
most intractable problem requiring massive public awareness programmes.

it may be concluded from the above that rural water surveillance and
quality control in indonesia presents enormous administrative problems.
The priority upte the commencement of the preplan pilot project had been
to attend exciusively to the probiem of urban piped supplies which serve
a minority of the population. The rural surveillance problem had to be
given serious consideration if the investments in water supply for health
improvemnent were to be demonstrated and sustained. It was clear however
that rural surveillance could not be treated in isolation. it has been
proposed that a national surveillance infrastructure be developed and it is
hoped that the pilot project will demonstrate how to include the rural
supplies within a cost-effective system of sanitary inspection, analysis
and control.

3.2 Staffing of project

Prior to the initiation of the Gunung Kidul pilot project the
provincial and district Health Service Offices were playing a passive role
in surveillance. The provincial laboratorfes often received samples
collected exclusively by the urban water authority or occasionally by
private individuais. Staff from environmental health sections were rarely
invoived. To develop an active surveillance programme for the pilot
project area it was necessary for the Yogyakarta provincial environmental
health section to plan a2 phased programme of sanitary inspection and
sampling by their own sanitarians,

Consultancy inputs for planning of the pilot project were initiated
by a one month WHO/UNEP short term consultancy in 1984 in support of the
Directorate General of COC & EH. Support for implementation and training
was pravided by WHO/UNEP through a further two and a half months of
consultancy and subsequently evaluation was made through periodic visits
by national staff from its Sub Directorate of Surface Water & Sanitation.
National consultancy inputs for data evaluation over a 3 year period (‘85
—88) have amounted to approximately & man months whilst later
international WHO short term consultancy and advisory missions have




armoaunted to 3-4 man months.

National supervisory support to the piiot project was provided by
means of periodic visits from staff of the surveillance section of the
Subdirectorate of Surface Water of CDC & £H as indicated in Figure 4.
Graduate engineering support for rural water supply including
survefliance is extremely rare in Indonesia,  Within the entire
Environmental Health sector there are only 8 engineers and not all of these
are dedicated to rural water supply which services well over 100 million
Indonestans. The enginering aspects of rural water supply are therefore
almost entirely undertaken by health controllers supported by
sanitarians trained in appropriate technogy but not in conventional
sanittary engineering, Masters and Bachelors in public and environmental
heatth also play a significant rote in the environmental health sector.

The ptlot surveillance project was placed under the general
management of the provincial chief of environmental health based in
Yogyakarta, who is a health controller, The chief of environmental heaith
is responsible for supervising the installation of unpiped rural water
facilities and s normally a qualified sanitarian who has undertaken 2
years of further studies to become a healith controiter,

Local day-to-day project coordination at the district level was the
responsibility of a university science graduate in environmental health .
she was responsible for water suppiies and sanitation and was based in
wonasari. The district survelllance team comprised 21 sanitarians
responsible for sanitary inspection and water sampling part-time,
together with 4 laboratory staff, 3 based in the Wonosari hospital and one
in the Regency health office.

Thus the workforce for surveillance is mainly comprised of
sanitarians. The only route for promotion of the sanitarian {5 via 2
years additional training to gqualify for a Health Controller post,
Sanitarians’ duties include pubifc health & hygiene education, supervision
of solid waste management, sanitary inspection and certification of public
places and private restaurants, licencing street vendors, sanitary
inspection and sampling of foodstuffs including slaughter houses,
zoonoses, pest and vector control, and 1ast but not least, wastewater and
public water supply facility construction and surveiilance. Without
demarcation of these muitifarious fupctions it is likely that none of them
will be done very professionally and it is obvious that a degree of
specialisation is essential as well as specific vocational tratning.
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3.3 Specific vocational training Tor the project

1t 15 clear from the foregoing that the key to the success of rural
water supply improvement in indonesia depends on the dedication and
competence of the sanitarian. Dedication is gifficult to define and
evatuate, but a work study evaluation of sanitarians in Java in 1983 found
that 50% of their time is wasted and on average only 13% of their time is
spent on environmental health activities. The reasons why the sanitarian
is apparently so ineffective in his use of time are complex and no doubt
include Tow status, low remuneration, poor career prospects, poor
supervision and inadeguate training.

Competence depends on experience and training. The current
training of sanitarians in Indonesia is a one year full time general course
at one of the 13 sanitarians’ schools. in commen with many other countries
the sanitarian is expected 1o perform the many different duties indicated
above because of the chronic shortage of trained staff in the health sector.
it was therefore considered essential to provide supplementary specific
training in water surveillance for the pilot project.

Orientation for managerial and advisory staff was initiated at a
one week nationat workshop in Febryary 1985 to launch and publicise the
use of WHO Vol til Guidelines. This was followed by a locai pilot project
s1aff training course of 2 weeks duration, carried out in May 1985, This
was split between sanitary surveys and sampling (4 days) and field testing
(12 days) for sanitarians, and conventional analysis (12 days) for the lab
staff. The syllabus is outlined in Appendix 9.5. It is important 1o note that
almost no attention was given to sanitary inspection (1.5 hour ! ).

No formal certification or evaluation procedure to monitor the
progress and effectiveness of sanitarians was implemented in phases 1
-3, although national consuitants undertook 3 evaluation studies of the
project data Following these reviews of data produced in the period
1985-1987, sanitarian retraining was proposed for the first haif of 1988
specificaily to cover the main omissions of sanitary inspection and to test
revised reporting procedures, This was carried out in May 1988 and
included training to initiate pilot remedial action activities, The national
surveillance staff from CDC & EH made an intensive effort to support the
supervision of the final phase of the pilot project with excellent results.
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4 Project Resources & Facilities

The cost of the pilot project may be divided between the National
and International agency's costs. I is alse useful to define the major cost
components which may be broken down into operating and equipment Costs.
Operating costs may be taken to include labour and the cost of running
vehicles, health centres, laboratories and offices; principally the district
ievel hospital lab & office and the health centre offices. 1t should be
remembered however that all of these existed and no new facilities were
constructed nor additional staff contracted. CDC & EH was unable to
provide estimates for the cost of transportation although this is a major
Incal componeni and involved the use of both cars and motor cycles for
sample collection, inspection and coordination.

Nat i i he pil ‘

Human resources and buildings were the principal national
contribution 1o the environmental health services. During the 4 years
of the Gunung Kidul project the amount of time contributed gach year at

each level was as foliows: tocal Prov. National
i)- the no. of full-time management staff were ... 0 0 t

i1)- the no. of part-time management staff were .. 05 025 025
iif)-the no. of sanitarians
who provided part-time support were ...21-25
wha provided full time support were...........0
iv)-the no. of laboratory staff who provided full time support
in 1985-86 were 3, based in the Wonosari hospital laboratory;
In 1986~87 there were 3 based in Wonosari lab
- the no. of 1ab staff who provided part-time support = 1 in Wonosari 1ab.
Yogyakarta reference lab. (BTKL) provided part-time validation

The cost of labour may be estimated as follows:
i) Full time management staff = $US 2,500 pa

i1} Part-time management level staff for the project per annum
allow 0.5 staff for district level supervision/management

say 0.25 staff for provincial level management

say 0.25 staff for national level supervision; CDC & EH
Allow 1 project staff year (manager/superviser)

equivalent o 3US 10,000 p.a (including incentives).
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111)The annual wage of a sanitarian in 1986 was $US 1,000

For 21 sanitarians working futl time this s equivalent to $US.21 000 pa
However the sanitarians spent only 1/4 time on water surveillance hence
the total cost p a of direct labour may be estimated as $US 5.000p.a.

iv) For laboratory staff the annual wage in 1986 was $US 600.

allow 3.25 project staff working fuil time is equivalent to $US.2.000p.a.

The total direct labour costs for each year was thus approx. $US 19,500
Cheii+ i+ iv)

Additional national operating costs may have amounted to < $US 5500
S0 aliow maximum of $US 25,000 p.a.

Therefore estimated

TOTAL NATIONAL EXPENDITURE over 4 years $US 100,000

WHO/UNEP Financial support to the pilot project

1584-85

WHO consultancy missions $US 20,500
Laboratory supples and eguipment VS 4,900
Translation

and printing of WHO Vol 11l guidelines to indonesian  $US 1,300

386

Contribution to operating costs $US 5,000
Contract for Health Research data evaluation $US 1,500
Power supply and supplementary services $US 3,000
Analyst for project $US 2,000
1987

Contribution to operating costs $US 5,000
Contract for Health Research; data evaluation $US 1,500
National consultancies; project managemeant $US 5,000
Overseas training 2 natfonal staff; Yerevan- USSR $US 7,000
WHO consultancy; methods evaluation $US 7,000
1988

WHO/DANIDA regional workshop and project review $US 37,200
Final 3 country WHO/UNEP joint evaluation meeting;
attendance 1 national staff: Robens- UK $US 4,500

TOTAL INTERNATIONAL EXPENDITURE 510
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2. Project plan & methods

The preplan project was developed with the support of a | month
WHO consuitancy in November 1984 The project area selection was
linked to the Jaunch of the WHO Vol i Guidelines at the National Workshop
in Bandung in February 1985. Implementation of the preplan began in
March-April 1985 with equipment requisition and preparation for the
pilot project stafi training course. An implementation proposal was
agreed in the month following the National Workshop which resulted in
basic eguipment and suppiles being delivered in time for the training
course inMay 1985, The preplan project activities were summarized in a
WHO progress report in January 1986, as follows:
- Preparation of 1aboratery, sampling and sanitary survey forms
= Transiation of Vol 11 info the indonesian language
- Training of staff
- Selection of sampling sources; Sampling and analysis of sampies
~ Evaluation '

The wonosari hospital laboratory was programmed Lo execute at
least 2,000 bacteriological samples per year f.e, about 40 per week,
during the first year, 1t may be noted that sanitary inspection was not
included as an activity in the preplan. This was clearly a major oversight
and may partiy reflect the low time atiocation in the first training course.

Retrospectively 4 phases of sampling and Inspection may be
identified and these are summarised in the bar chart in Figure 6.

Phase | ran through the dry season from June 1985 - January 1986; 1250
samples and the results were reported by CDC & EH inFeb '86

Phase |1 was the rainy season Feb ‘86~ Sept ‘86; 2500 samples and 1500
inspections were planned and executed and a review was completed by a
national consultant in Feb '87 ; but a statistical evaluation of data was not
completed until April ‘87 (Data analysis on water quality monitoring at
Gunung Kidul; National Institute of Health Research & Development [NIHR];
May '87),

Phase I1f ran from Dec ‘86 - March '87; 500 samples and inspections
were executed, but a statistical evaluation of this data was not
completed untii Jan 88,

Phase 1V ran from July ‘87 - Sept '88; with a major inferruption
following a 3 day review workshop held in Oct '87 and the subsequent
revision of methods.




Figure 6. Timetable of Gunung Kidul ptiot project acitivities

1983 1986 1987 1588
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11 Coordination
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Phases 1 & 2
Sampling

ampling & Ihspection

Sampling & Revised Inspection

6. Statisticatl evaluation
of data

7. international
consuitancies =t ==

8. Reports 2. 3. 4 5.

NIHR* CDC NG NiHR WHO
& EH
®NIHR = National Institute for Health Research
NC = National Consuitant
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The analytical methods employed in the project were selected
from the WHO Vol (1 guidelines. The clinical laboratory of the Wonosari
district hospital set aside a room for the project and equipment and supplies
were provided by WHO/UNEP as described in the first report of CDC & £H to
the Yerevan international workshop. The laboratory undertook bacteriological
testing using the MPN method for coliform analysis, and field testing was
carried out using two DelAgua field test kits for faecal coliform analysis.
The MPN method was used for samples which could be readily despatched
from health ceptre surveiliance bases fo the district hospital laboratory at
wonosari, DelAgua test kits were used for field analysis of faecal coliforms
in the more remote sub districts such as Tepus. The analyses emphasised the
bacteriological aspects and no data on physical , chemical or organoleptic
characteristics were presented in reports at national level, However at sub
district ievel reports from Vepus for example, included pH, turbidity and
conductivity.

Although WHO Vol |il guidelines emphasise the equai imporiance
of sanitary inspection and water analysis in survelllance it is clear with
hindsight that the application of satisfactory sanitary inspection procedures
was the major obstacie to the successful development of the project
throughout the first 3 phases of the project. For Phase 1 no sanitary
surveys were done because the survey forms suggested were considered £o be
unsuitable. in Phases 2 and 3 survey forms were modified from the Vol il
modei but were still considered to be confusing £o the sanitarians.

Therefore in Phase 4 the sanitary inspection forms were completely revised
to provide for a guantitative assessment of the risk of contamination of each
facility inspected.

6. Results of inventory

Phase [. One of the most important preparatory pianning
activities in surveillance is the development of comprehensive fnvenfories
of all water supply facilities in the area under consideration. This is
necessary to define the water supply coverage and existing levels of
service. The district of Gunung Kidui, has a population of 702,000 (1987)
of which 560,000 (about 80%) live in the rural areas. The magnitude of the
problem of providing any form of surveillance service became clear at the
outset of the project when the sanitary technicians began to prepare
inventories of the suppiies for all the vitiages in the district. For the 144
villages and 1,421 sub villages over 21,000 public installations were
recorded. It was clear that the total number of facilities, principally private,
unprotected wells could easily amount to four times this number ! This
raises the question as to how to setlect installations for inspection
and testing. It has therefore been recommended that the first priority must
be given to the public facilities serving the larger population groups.
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The inventory of the different types of water sources in every subdistrict
was presented in the CDC & EH report to the Yerevan workshop and may be
summarised as follows:

Piped supplies 13
Artesian Wells 2
Rain water {anks 11,027
Protected springs 45

Shallow welis + handpump 459
Deep wells + handpump a08
Dug wells 9,204
Surface water souces 91

Inventory of public
facilities 21,649

After completion of the inventory 21 sanitarians plus laboratory
staff were trained, equipped and mobilised to begin water testing and
inspection of a selection of these facilities.

7. Surveillance resuits

Phase !

At the end of the first year of the project 2,546 samples had
been collected and analysed for total and faecal coliform contamination but
complementary sanitary inspection was not done. The analytical results for
the first year demonstrated that  86% of facilities were faecally
contaminated and therefore classified as bad.

Phases 2 & 3

Results of bacteriglogical analysis were classified as good or
bad, and sanitary inspection also classified the facilities as being in a good
or bad state in a somewhat subjective manner. A bad bacterioiogical result
was considered to be any sample from which at least one faecal coliform
was recovered from 100m) of sampie and/or total celiforms exceeded
10/100m1,

In the second year of the preject SO0 facilities were sampled
and tested and 77% were classified as bad. in addition the sanifary
inspection suggested that 72% of these same facilities were bad.

fn the third year 1,012 facilities were surveyed of which 66%
gave a bad bacteriological result and 67% gave a bad sanitary Inspection
result. Unfortunately faecal contamination did not correlate statistically
with the "Bad” result suggested by sanitary inspection.
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7.1 Sanitary surveys

The NIHR statistical evaluation (2) of bacteriological resuits and
sanitary inspection (Phases 2 & 3) showed a Jack of correlation between
observed "bad” sanitary risk and measured "bad” bacteriological risk. This
was particularly worrying since so many of the facilities were grossly
contaminated. It appeared that the majority of facitities were in need of
improvement or rehabilitation but there was not a rational basis on which to
develop an improvement strategy.

Retrospectively it Is clear that the principal errors were:

a) Lo expect sanitarians to come to an objective decision about the
sanitary status of a facility without Clear guidelines in the sanitary
inspection report form as to what is "good” or "bad”.

D) the sanitary inspection form was not designed £o permit a quantitative
assessment of the status of the facilities and it was not possible for the
supervisors to evaluate the most important points of risk of contamination.

¢) there was no distinction between grossly polluted, intermediate, and
low leve] or zero faecal pollution; consequently the ma jority of sources were
graded as bacteriologically "bad", it fs particularly important to note that for
unchlorinated rural supplies the thermotolerant, 442C faecal coliform test is
far more valuable and discriminatory than the total coliform test for the
detection of faecal contamination | in particular it is more convenient and
accurate to do the membrane filtration method where skiiled, professional
iaboratory back-up s timited as is the case in district hospitals.

Farmulation of new procedures for Phase 4 (1988)

It s demotivating for sanftarians to find that the great majority
of sytems, which they may have constructed or supervised, are in the bad
state suggested by the surveys in Phases | -3, 1t was therefore proposed
that a more etaborate grading of Tevel of faecal contamination be developed,
as well as a gquantitative evaluation of the number of points of risk of
poliution of the supply as judged by sanitary inspection, However it should be
emphasised that the purpose of these revised classifications are not
primarfly to give comfort to depressed sanitarians, but rather to more
accurately assess the health risk attributable to each drinking
water installation In order to prioretise remedial action.

Proposed sanitary_inspection report forms

A santtary survey form was designed for each of the main types
of facility Hsted in the inventory. The objective was to establish a reporting
system which Could be rapidly but accurately completed on-site at the same
time that the bacteriological sampling is carried out.
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The revised sanitary inspection repori form is intended to serve several
purpeses as follows:
1 identity all the potential sources of contamination of the SUpply
11} guantify the level of risk attributable to each facility
1) provide a graphical means of explaining to the users the risks
atiributable to the facility (hygiene education)
v} provide clear guidance to the user, and a record for the health centre
supervisor, as to the remedial action which is required.

To meet these needs double page report forms (Appendices 9.1-9.4) were
designed to improve on the models provided in the 1976 WHO pubiication (3).

On-site the sanitartan should first inspect the factiity and
compiete the checklist on the report form with the assistance of the owner
or community representatives; this takes upto half an hour. The number of
risk points can be immediately totalled to give a sanitary inspection risk
score in the range 0 (No risk) to 10 (very high risk).

The sanitarian should then circle each of these points of
rFisk on the accompanying diagram, preferably in red ink. The
diagram should be separated from the report form and given to the
owner or community representative together with instructions and
an expianation of what needs to be done to improve the facility.
The recipient should sign the report form which the sanitarian retains for
the health centre records,

Eroposed hacteriological grading

None of the rural suppiies in the pilot project area are
chlorinated and it 15 therefore inevitable that the majority will contain
iarge numbers of total coliform bacteria which may have iimited faecal
significance. It was therefore decided to base the faecal classification
scheme primarily on thermotolerant faecaj coliform bacteria. -

In order to distinguish between water systems which conformed
to wHO guidelines for faecal contamination (Zero Zcg// /100ml1) and
different leveis of contamination a robust classification system was
introduced based on increasing orders of magnitude of faecal coliform
contamination, This is a modification of the scheme used in the Peruvian
piiot project, and proposed in 1881 (3), to accommodate the higher levels of
contamination found in Indonesian rural water supplies:

Grade /taecal coliform count/)

A = 0 (WHO Guideline recommendation); no risk

B = 1-1Q; low risk.

C = 11-100; intermediate to high risk

D = 101-1,000; aross polliution; high risk

E = »>1,000; gross pollution; very high risk
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7.2 Sampling problems and analysis

Apprai f i r

During on-site supervisory visits deficiencies in the sampling procedures
were noted, as follows;

1) Brown glass weighted sample bottles were not fitted with water tight
caps, they had cofton wool plugs which were sometimes dropped on the
ground during sampiing and tended to fall out in transit.

2) In sampling handpumps the pump was worked minimaily before drawing
the sample. 1t is important to pump for 2-5 minutes before sampling and a
first fiush should be avoided as this often contains more turbid water as was
dernonsirated repeatedly on site.

Iy For franster of the sampie to the laboratory insulated containers with
ice packs (ethylene glycol or similar) should be used. This is particularly
important for tropical conditions and is not yet done in the project area,

4) Sometimes as much as 3 days elapsed between sanitary inspection and
bacterioicgical sampiing. Bearing in mind the Cost of transport, it is
strongly recommended that sampling shouid be done at the same time as the
sanitary inspection. (L should be possible to make the sanitary inspect:on as
detalied in the Appendices in 30 minutes - 40 minutes inciuding water
sampliing. i the sanitarian visits 4- S facilities in a day then 2-3 hours will
be spent at facilities and this stili feaves 2 hours travelling time.

5) Before leaving a facility the signature of an aduit member of the
community should be obtained on the report form as proof of inspection and
sampling at that location. Sample checks may then be made by the
sanitartan's supervisor who should make perfodic evaluation of work,

valyati r ical MPN

The multiple tube method has a very large sampling error. Confidence
Himits for the MPN method are given in International Standards for Drinking
water (WHO, 1963) in summary: 5% of all coliform counts will be
underestimated by at least 300% or overestimated by at least 337
95% of coliform counts will be wunderestimated by 200-300% or
overestimated by 25-33%.




Thus a coliform count of 10/100 ml could be as high as 30/100
ml or as low as 6/100 ml applying $5% confidence limits. Similariy........

95% Q5%
Lount recorded/ 100 mi Upper Limit
10 30
to0 300
FQ00 3,000 &60

ror this reason little statistical significance should be attached to the
difference between say three MPN counts of 10, 15 and 4% or

between say three counts of 75, 110 and 240 or

between say three counts of 960, 1,600 and 2,400,

These criteria must be borne in mind when assessing the results of
bacteriological analysis of the water supplies and particularly  in
Cross-checking the resuits of the wWongsari tab by BTKL and B L K.

For some of the reasons stated above, and in order to discriminate
different Jevels of risk, & classification system for the level of raecal
continuation in water supply distribution systems was first applied in the
peruvian pilot project and based on ranges of contamination as follows:

A =0 Taecai coliforms/ 100 m1 = WHO guideline value
B=1-10fc/100mI
C=11-30fc/100 m]
D="> 507c/100 mi

7.3 Assessment of bacteriological results
Laboratory cress-checking of coliform analysis

Because of the sampling and other errors described it is appropriate
and necessary to compare the differences between the Regency & Provincial
laporatories using the two classification schemes A,B,C,D and the extended
ABLDE The NIHR reports carried out a full statistical analysis using
T-tests on total and faecal coliforms and sanitary inspections. Little
statistical coreliation was found between the bacteriological and inspection
data. It was subsequently argued that the more appropriate and specific
faecal coliform test be compared for replicate samples sent Lo Wonosari &
the BTKL national reference Jaboratory using the contamination
classification proposed . This classification has been appited here Lo the
available bacteriogical data initially to assess whether the subdistrict level
analysis was fundamentally flawed.




_42...

HOMOGENEITY TOTAL AT
LEVEL EACH LEVEL
; AA BB cC oD No (%)

& 0 S 32 43 (54
2 AB BC cD
g 4 1S 27 (34)
3 AC BD
a— 2 5 (6
4 AD
4 4 (3
N2 nf
Lross checks 21 + 6 + 20 + 327 = 79 {100)

FREQUENCY MATRIX DEMONSTRATING THE INTERLAD AGREEMENT BETWEEN FAECAL COLIFORM
AB.CD CLASSIFICATION AND PERCENTAGES FOUND AT EACH LEYEL OF HOMOGENEITY

Thus 88% of all faecal coliform analyses fall within the top 2 levels of
homogeneity; in other words the degree of agreement between the two labs
is acceptable for 88% of samples processed.

Examinatfon of the raw data demonstrated that in 31 samples (39% of all
cross-checked samples) the BTKL reference lab reported a higher class of
faecal coliform contamination than Wonosari,

Only In 4 samples (9% of total) did wonosari report a higher c1ass of faecal
¢olt contamination than BTKL. This suggests that WONOSARL is falling to
compiete the confirmation of all tubes,
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in view of the high proportion of facilities in the pilot project
area with gross levels of faecal poliution it was felt that a higher
giscrimination level was required than the A-D system, in order to
distinguish between the most grossly polluted systems. it will be recalied
that an extended A-E system was therefore proposed ,which can incorporate
the MPN for faecal and total coliforms if required, as follows:

Class  Total Colfform  Faecal Coliform/ 100 mi

<10 0% e meeaa WHO Guidelines value
0 &for 3-i0
10 & 11-100

00 & 101-1,000
»1,000 & »i.000

[y Tww e B v i
LTI I TR

* Actual count gepends on MPN method used, "FULL" <2 or "SHORTER” ¢3.

Using this revised scheme for both total and faecal coliforms the BTKL and
wonosar: lab comparison were compared again using the frequency matrix as .
before,

Table 2. Total & Faecal Coliform A-E classification comparison of

lic
sampies,
HOMOGENE [ TY TOTAL AT
LEVEL EACH LEVE]
No (%)
3 AA BB CC DO EE
3 Z 9 4 10 28 (35)
2 AB BC CD DE
9 3 13 11 38 (48)
3 AC BD CE
3 3 5 11 (14)
4 AD BE
! i 2(3)
2 AE
0 0CO)
Ne of

Lrosschecks 16+ 1] + 27 + 15 + 10 = 79 (100)
FREQUENCY MATRIX DEMONSTRATING THE REPRODUCIBILITY OF THE COMBINED TOTAL COLIFORM/FAECAL
COLIFOAM A-E CLASSIFICATION COMPARING WONCSARI AND BTKL LAB REPLICATE SAMPLES.

It may be observed that 83% of all coliform results fall within
the top 2 levels of homogeneity. Although this is 5% less than the simpler
Classification (A-D) ft nonetheless permits discrimination of the most
grossly contaminated water supply facilities
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Conclusions on bacterial methodology

1) None of the rural supplies in the pilot region are chlorinated and it is
therefore inevitable that the vast majority will contain large numbers of
totai coliform bacteria. Under these circumstances total coliforms have
little discriminatary value in as3es3ing the degree of faecal poliution of the
source. it is therefore more cost-effective and valuable to use a single test
which has greater sanitary significance. 1t 15 recommended that 1ess
significance be attached to the total coliform test in favour of the faecai
coliform particularly inunpiped, unchlorinated rural supplies.

t1)  There are two basic methods, MPN and Merbrane, and the latier is more
accurate. The membrane method has addittonal advaniages.
(a) A taecal coliform and coliform resuit may be obtained in 16-24
hours on a selective isolation medium and does not require
confirmation requiring another 1-2 days.

(b) The count is not based on statistical probability, it 15 a direct
count of colonies which is readily interpreted,

(c) The method uses small quantities of media and small amounts of
equiprient.

(d} The test may be carried out in metal petri dishes which are very
robust, may be recycied for many years and hence cost effective.

(&) The test can be readily performed in the field and in remote
rural areas as is done already in Tepus subdistrict.

The only major limitation on membrane filtration ts the cost of
membranes.

i11) The sanitarian should take a water sample in a sterile sample bottie for
bacteriological analysis at the same time as inspection is done. The sample
may be analysed on site or transferred to the district hospital laboratory in
an insulated cold box for analysis the same day. It has been found fo be most
cost-effective for the sanitarian to make at least a half day per week
avallable for the surveillance activily so that at least 4 inspections and
samples can be done in the time allocated.
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- 7.4 Reporting and use of results of Phase 4

The inspection procedures described in 7.1 were applied in the
pitot project area for the Tirst time in the final part of Phase 4 in the period
June to September 1988. AL the time of writing 328 facilities had been
analysed bacteriologicaliy and of these 244 inspected .

Table 3. Phase 4 results
Summary analysis of faecal coliform contamination of point
source drinking water facilities in the pilot project area in Java.

*Grade of faecal coliform contamination

Type of facility Jotal _A._  _ B _ _C__ _D_ _F __
Ne (B) N¢ (%) N2 (%) N2 (%) Ne(%®)

I.Unimproved S5 3 (3) 32 (54) 7 2) 7 (12) 6010)
apen dug well

2. Converted 87 20020y 31 (32 26 (27) 19019 (D)

handpumped
dug weli
I Hardpumped 100 F2472) 14014 77 2(2) 5(9)
snaliow tubewell
{86)
4 Handpumped 44 26(59) 11 (25) 34N 347 i (2
deep tubewel]
(84

3. Rainwater 32 2 (6) 10(31) 16(50} 3(9) {3
tanks

~_6ross poilution

MOST

Total facilities URGENT ACTION
under study 328
-
Gra li=F, fiform count/1
A = 0 {WHO Gyideline recommendation): no risk
g = 1-10: low risk.
= =100 intermediate to high risk
0 = 101-1.000; arass pollution; high risk
E = »1,000; gross pollution; very high risk
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The bacteriological results for faecal contamination grades are
summarised in Table 3. This demonstrates the obvious; that tubewell water
is least contaminated, with 86% of shallow wells and 84% of deep wells
falling into categories A + B. At the other end of the scale, % of these deep
wells and 7% of shallow wells fall in the very high risk grades (D & E). This
contrasts with 22% open dug weils and 20% of converted dug weils in the
very nigh risk grades, whilst only 4% of rainwater tanks were found Lo be
contaminated at these levels.

It was considered essential to combine the faecal grading with
the sanitary inspection risk score inmonthly reports to the district office.
Figures 7-11 show hiow the faecal coliform grades A-£ and the sanitary
inspection risk scores are associated for each type of facility in reports
for this final phase of the pilot project.

These figures provide a strategy for prioretising remedial action
by classifying each factitty tnto one of four levels of action;

1) Very high risk and hence urgent remediat action.

2) Intermediate Lo high risk requiring action as soon as resources permit,
3 Low risk;

4) No risk; no action.

These figures can be used, at a giance, by the district survetllance
coordinator not only to prioretise remedial action, but also for supervision
purposes and for urgent resampling where gross faecal contamination does
not correlate with a high risk sanitary inspection score as indicated in
Figure 10 "URGENT RESAMPLE"

Figures 7-11 also demonstrate at a glance how the different
facilities cluster characteristically. The deep tubewells are typicatly well
protected from sanitary risks and thus low sanitary risk scores correlate
well with a high proportion of A + B category bacteriological results. This is
characterised by clustering of results in the bottom left hand corner of the
graph (Figure 10). By contrast the converted dugweltls (Figure 8) produce a
dense cluster in the intermediate to high risk zone and a broad band
corellation from top right to centre, but aimost no facilities with no risk in
the bottom ieft of the graph,

A1l the matched bacteriological and sanitary inspection data have been
summarised in Table 4. The most obvious conclusion from this is that the
facility presenting the highest risks are the 88 % of unimproved, open dug
wells made up of the 43% intermediate to high risk and 45% very high risk
categories. What is worrying s that the expense of conversion of dugweils
by fitting 2 handpump and a "sanitary” cover does not make a rore
substantial reduction in risk; 83% are still in the two high risk categories.
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Tabie 4. Phase 4; summary analysis of combined risks
for sanilary inspection and bacteriological analysis of 244 point
source drinking water facilities in the pilot project area in Java

Type of facility Norisk  Low risk intermediate Very high
to high risk risk

Ne (%) Ne (%) N2 () NE (%)
1. Unimproved
open dug wetl 2 (8 2 (6) 15 (43) 16 (43)

(88)

2 Converted
Fandpumped dug well 20 (53) 28 (30)

(83)

3. Handpumped
shaillow tubewell 30 (80) 6 (15

4, Handpumped
deep tubewel) S 0N 28 (62)

(73)

2. Rainwater
tanks 0 {0 4 {12) 16 (50) 12 (38)

MOST
Total facilities under study = 244 URGENT
ACTION

The similar high risk status of converted, handpumped dugwells
and unimproved, open dug wells shown in Table 4 is also reflected
graphically by the similarity between the cluster distribution of facilities
plotted in Figures 4 & 5. It was clear from supervisory site visits that
fittle attention was pald to rendering the lining of the weli when the
conversion investment was made and consequently many of the same
sources of potlution which affect untmproved, open dug wells persist. It is
vital that the sanitarian should raise the well cover and check the 1ining
walls when the inspection is made.
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A significant improvement (risk reduction), is achieved by
shallow tubewells which are assessed at only 15% in the very high risk
cateqory, however the highest proportion (80%) are ciassed in the
intermediate to high risk category. When we examined bacteriological
quality alone (Tabte 3) it was observed that 72% were in grade A (WHO
guideline value) and a further 14 % were in grade B, making a total of 86%
low risk with respect to faecal contamination. However, the ciustering of
points observed for the shallow tubewells in Figure 9 indicates a poor
coreliation between level of faecal contamination and sanitary risks. Thus
the largest cluster of A graded facilities are found in association with a
high sanftary risk score of & (square AB). This may be due to the following
reasons:

a) The facilities are deteriorating structurally with age, but
have not yet reached the point where they are permitting contamination to
enter the tube well,

b) Several risk points in the sanitary inspection report form are
being unneccessarily emphasised by the sanitarian and/or

¢) that the sanitary reporting procedure is perhaps over rigorous.

whichever reasons apply to these apparent anomalies, they
shoutd be readily verified by the district coordinator rechecking the
facilities in question. Whatever the outcome the results emphasise the
comsiderable bacteriological source protection afforded by the drilled
tubeweldl.

By contrast with the shallow tubewells, the combined risk analysis in
Table & and clustering shown in Figure 10, for deep tubewells, are much
closer to the situation which would be predicted from first principats, Onty
9% are very high risk and 18% in the intermediate o high risk group thus
leaving 73% in the low risk group. This coreliates well with the 16%
(C+D+E) high risk and 84% no risk and low risk bacterioiogical grades (59%
A +25% B) and lends further strong support to the case for installing
tubewells, The four points which are grossly contaminated but of relatively
low sanitary risk score (D13, D14, DIS, DI6) may represent remote
contamination of the aquifer rather than defects at the tubeweli; hence the
need for the URGENT RESAMPLE.
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8. Conclusions and follow-up

Dugwells are far more vulnerable Lo contamination than
tubewells since there are more points of risk and a larger area to protect.
Although dugwells are the most high risk of the facilities investigated they
will nonetheless remain the principal source (>90%) of rural water in the
medium term and are therefore a principal focus for remedial action
strafegies.

Conversion of dugwelis should be the most economic sirategy for
improving water quajity but requires careful supervision and re-inspection
(Appendix 9.2) to ensure that risk reduction results from the foilowing
interventions:

1Y The inside wall of the well should be rendered with mortar for 3m depth
below the surface of the ground.

i) The wails above ground (parapet) should be replaced with a ferrocement
plinth, covering the well to an area of at Jeast 4m? and correctly sloped to
lead excess water to drainage

iii) The plinth should be fitted with a mild steel sanitary cover with 2
ioCked Inspection manhole,

iv) The well should be Fitted with nandpump, delivery pipe and well screen
bedded securely in coarse sand or fine gravet.

The total costs of the conversion i) - iv) is about $US 125 at 1988 prices.
This compares with approximately $US 250 for a complete shaliow tubewell
installation and <3US 650 for a new deep handpumped tubewell

it is important to emphasise the complementary nature of
sanitary inspection and analysis. There are many occasions when the source
of contamination is not visible by sanitary inspection. In the case of
groundwater contamination for example, a handpumped tubewell may appear
to be in a good physical state, but the aquifer itself may be contaminated
at a point remote from the tubewell facility. Thus remote contamination of
the aquifer can only be detected by bacteriological or physico-chemical
analysis, On the other hand a single water sample is only representative of
the moment in time when that sampie is taken and changing environmental
conditions, particularily heavy rainfall and drought, may quickly alter the
tevel of contamination of a poorly protected source.
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The sanitary inspectton should at the very Jeast reveal the most
obvious points of risk of contamination and preferably offer a rigorous
approach o risk fdentificatton, It would be most unsatisfactory if sanitary
inspection routinely underestimated bacteriological contamination. Happily
the data presented show that this is rarely the case and that generally the
sanitary inspection reveals more of the chronic risks of contamination than

can e revealed by a single and costly bacteriological examination. we would

hasten to add that this is not an arguement for dispensing with
bacteriological testing but rather ror an economical and intelligent
approach to bacteriofogical testing where funding is limited.

The sanitary inspection procedures and bacteriological grading
proposed in this report are not considered to be the definitive listings of
points of risk nor yet the ideal model for improvement strategies. They are
presented {o the reader, and especially to rural water supply project staff,
as 3 working hypothesis for field evaluation in other project areas. The
authors are aware of inadequacies in the system proposed. In particular the
egqual weighting of different inspections points is debateable and additional
factors may be included In due course.

Problems of operation and maintenance, of handpumps  for
exampie, have been intentionally excluded from this report aithough there
are obvious and fundamental risks to health imposed by breakdowns. The
importance of the radius of the concrete plinth protecting dug wells and
tupe wells ang the safe distance of the nearest latrine from the well point
need further consideration.

Many important iessons have been learnt during the course of
this project. The most encouraging outcome is that in Indonesia what has
been learnt is already being used in expanded programmes designed to
reduce the hazards of contamination of drinking water. It is earnestly hoped
that other countries may benefit from this experience.
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Appendix 9.5
Sanitarians training course syllabus (5 daya)“
Topics Time
allecation
{Hours)
1. WHO Vol 111 quidelines Theory 1.5
2. Mechanisms of survetilance Theory 1.5
3. Sanitary inspection Theary 1.5
4. Bacteriological sampling Theory 225
Practice 1.5
5. Chemical sampling Theory 3
practice 1.5
&, Bacteriological analysis Theory 15
Demo 1.5
Practice 1.5
7. Discussion of mechanisms of survetliance 3
Laboratory technicians training course syllabus (12 days)
tindicator organisms Theory 1.5
2. WHO Vol Hi quidelines Theary 15
3. 3urveillance acliivity Theory 1.2
4 Sterilisation and media preparation Theory 2
Demo Z
Practice 16
5. Lab. equipment and maintenance Theory 2
£.Bacterinlogical anaiysis Theory 2
Practice 32
7. Chemical analysis (critical parameters) Theory 3
Practice 8
Common component
8 Field test kits
indicator organisms Theory 1.5
Gutdelines Theory 1.5
surveillance Theory 1.5
Back-up lab equipment and maintenance Demo 1.5
Steritisation Theory 1.5
Demo 15
Practice ]
Information on kit 1.3
Usage Theory 1.5
Practice 16
9. Discussion 8

e e M T P




- 61 -
ANNEX TV

DRINKING-WATER QUALITY CONTROL
IN SMALL COMMUNITIES

IMPLEMENTATION IN PERU

WHO
1988
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LIST OF ACRONYMS
Technical Directorate of Environmental Health
National FPlan for Rural Water Supply

birectorate of Basic Rural Sanitation -
Ministry of Health

National Service of Water Supply and Sewerage -
(Ministry of Housing)

World Health OQrganization
Glebal Environmental Monitoring System

National System of Popular Cooperaticn
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1. BACKGROUND INFORMATION

With the support of the UK Overseas Development Administration
and the World Health Organization, the Ministry of Health of Peru
agreed to initiate a surveillance strategy commencing with a preplan
project 1n one Department in a central health region of Feru.
Depending on the results of the evaluaiion of the pilot preplan
project, it was envisaged that the programme would be progressively
expanded within a national framework.

The pilot programme was originally located in Health Region XIII
(Figure 1) which included the Departments of Junin, Pasco and part
of Huancavelica. The Departments occupy a central positien in Peru
in the Andean highlands, bounded on the north by the Department of
Huanuco, to the south-east by Cuzco and Ayacucho, to the east by
Ucayali and to the west by Lima and Ica.

The area of Bealth Region XIII was 70,487 kmz. The three Departments
included twelve provinees from which nine hospitals were selected as
bases for surveillance teams (Figure 2},

The pilot region compriszes bhoth mountailnous terrain (sierra) and
selva (high and low jungle). The majority of the populaticn (greaterx
than 30%) 1is leocated arcund a single river and its tributaries, the
fertile Mantaro valley, which is in the high sierra at an altitude
of approximately 3000-4000m above sea level (Figure 1).

Rainfall in the sgierra is mainly restricted to the months of
December — March and in normal years is approximately 750 mm per
annum, Average air temperatures are determined by altitude and they
vary widely but average approximately 10 °C. In contrast, the
selva has rainfall throughowt the year and air tfemperatures are
also determined by altitude and average 27°C.

The support of the World Health Organisation and the Panamerican
Health Crganisation for the pilet programme was based on the c¢lose
adherence of the project to the philoscopy and principles of the WHO
Guidelines for Drinking Water Quality (Volume III). WHO (Geneva)
and PAHG (Lima) were inveolved in project planning and contributions
of a financial and infrastructural nature were allocated to those
project elements where UK govern ment support was not appropriate.

The Mantaro river was already included in the United Nations
GEMS/WATER programme, and it was considered logical to extend
monitoring to include the area as a Health Exposure Assessment
Location (HEAL). This was readily justifieble in view of the
grossly contaminated nature of the Mantaro which is peolluted by a
complex of mines and refineries in the Orova and Mcrococha area as
well as sewage pollution from the town of Orova itself.

Spring water is intensively usedfor drinking water, especially for
supplying small communities. Larger communities sometimes have to
depend on surface water sources and few actually use the Mantaro
river or one of its tributaries.
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2. FROJECT OVERVIEW

Proposals for developing a naticonal programme of water supply
surveillance for Peru were first drawn up in 1983 (1), Eleven
million {65%) of the total population of seventeen million fall
within the urban category, but the total populatien is the
responsibilits of the Ministry of Health with respect to “he
safetry of water supplies. There is clear laegislation under
Peruvian law which authorises the Ministry of Health Technicgal
Directorate of Environmental Health (DITESA) to assume
responsibility for surveillance of water supplies.

1t should be noted that prior to 1984 no effective survelillance
was executed and there was no form of standing commission
responsible for the development, evaluation and adoption of
standard apalytical methods. Thus a few operational laboratories
examined different parameters, expressed their results in various
forms and applied different limits. Nonetheless the Ministry of
Health had a basic, centralised laboratory service within its
Technical Directorate of the Enviropnment (DITESA)}. It provided a
unified Central Reference Laboratory equipped for micro-
biological, inorganig, organic and organoleptic analytical
functions. Initially, as a decade objective, it was recommended
that DITESA should also develop health region laboratories and
support surveillance using basic pertable field test kits in the
provincial towns and cities, A three tier, pyramidal type of
surveillance organization was indicated (Figure 3)-

At the end of 1985, 20 per cent of the total population of Health
Region XIII lived in rural areas. Community water supplies in

the region were piped either by gravity (with or without
treatment) or pumped. Approximately 231 supplies were gon-
structed under the National Plan for Rural Water Supply (PNAPR)
executed by the Ministry of Health Directorate of Basic Rural
Sanitation (DISABAR), another 250 systems had been constructed by
the national water authority (SENAPA), local councils,
communities or regional Development Corporations.

At the beginning of the preplan a survey of sixty water supply
systems in Health Region XIII initiated in 1984, A proposal for
funding a2 regional programme of water gquality surveillance and
improvement was submitted with the support of WHO to the United
Kingdom Overseas Development Administration in June 1984. Formal
Terms of Reference for the project were transfered from the
British Embassy in Lima to the Peruvian Ministry of Health in
April 1985 and they were agreed in June 1985, In March 1886 an
agreement was drawn up between the British Embassy in Lima and
the Peruvian Ministry of Foreign Affairs which established
project objectives, implementation and the framework for co-
operation between the respective Governments (2). Water quality
surveillance teams comprising co-ordinators, sanitarians and
laboratory personnel from six areas were trained in January 1986,
thus initiating the pilot programme in Health Region XIII. Full
surveillance implementation was achieved in two steps: Firstly a
diagnostic phase was undertaken to provide an inventory of
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systems and other information relating to gquality of services.
Subsequently, routine surveillance was established. The
strategy feollowed for the implementation is shown schematically
in Figure 4., Note that rehabilitation interventions form an
inte gral component of surveillance activities.
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Figure 3. Proposed infrastructure for laboratory services for FPeru.
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3 INSTITUTIONAL COMPONENTS

3.1 Infrastructure for §yrveillahce

Prior to 1986, the Ministry of Health divisions responsible for
the construction and surveillance of rural water supplies were
located within the Directorate for the Environment. However, a
new organisational framework was esrablished in the Ministry of
Health in early 1986. This effectively separated the national
surveillance agency ie.the Technical Directorate of Environmental
Health (DITESA) from the Directorate of Basic Rural Sanitation
{DISABAR) which is reponsible for the construction of rural water
supply systems. This was an important strategic change since the
Ministry then conformed more closely to the WHO recommendatien
that

wTHE WATER SUPPLIER AND SURVEILLANCE AGENCY SHOULD BE SEPARATE
BEODIES AND INDEPENDENTLY CONTROLLED"

The change would be complete if responsiblity for constructioen
and admini stration was separated from the Ministry of Hezlth
completely, for instance if DISABAR were amalgamated with the
National Water Authority (SENAPA). However the important point
for DITESA is that as the surveillance agency 1its roles in
drinking water surveillance could be defined as follows (2):

a) To advise, at the highest level, on policy and strategy which
will ensure the develcpment of sustained supplies of safe
drinking water.

by To formulate and revise technical standards for the control
of drinking water quality.

c) To supervise, control and evaluate the work of cperator level
quality control staff and of surveillance staff.

d) To promote the development of water guality control at the
Health Area level.

e) To promote and advise on the implementation of water gquality
control and water surveillance laboratories.

f) To support and supervise the training of guality control and
surveillance staff.

These roles were alse stated objectives in the terms of reference
of the pilot programme and it was therefore appropriate that a
senior engineer from DITESA should co-vrdinate the programme in
the Region.

Another important change which resulted from reorganisation is
that DITESA assumed direct responsibility for the laboratory
conducting water and soil analysis. This retained intact the
concept in the criginal project proposal for the development of a
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Figure 5  Flow chart to show the communications and actions related to the
surveillance sctivities in the Peruvian project for comparison
with that proposed in Vol III guidelines.
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Mational Central Reference Laboratory for Water Surveillance
controlled by DITESA.

L policy of decentralisation te the Health Areas in January 198¢
removed the Regional level of administration and left in
censiderable doubt the feasibility of implementing and staffing a
Regiconal Reference Laboratory. This situvation remained under
review during 1986 and thus only the bottom tier of Health Ares
laboratories was equipped for basic level surveillance at that
time (see Figure 2.) However, following a degree of
recentralisation in 1987, it was decided to establish a regional
DITESA laboratory with respensibility for analysis in support of
water surveillance.

In 1988 the administrative arrangements of the Ministry of Health

were still undergoing change, and the regienal health laboratory
was still at the initial stage (2a) of implementation.

Epgineering support

Engineering suppeort for the programme of water gquality
surveillance in the pilot region comprised three principal
elements:

1) Routine censtruction and rehabilitation undertaken within the
framework of the national plan for rural water supply (PNAPR)
which is the respoensibility of the Directorate of Basic Rural
Sanitation of the Ministry ¢f Health (DISABAR).

?) Demonstration projects in water treatment plant constructicon
and rehabilitation including gravel prefiltration, slow sand
filtration and disinfection.

3 Routine repair of systems by sanitary techniclians trained
by the programme.

The link between DISABAR activities and the surveillance
programme was wWeak 1in some areas. This was largely due to
confusion resulting from organisational changes ie decentral-
isation and subsequent recentralisation of functions, rather than
specific failures in communication between Ministry of Health
personnel. In addition, the Technical Directorate of the
Environment (DITESA)} took nearly two years to estabish its
identity at national level with respect to water quality
surveillance and thus it is not surprising that itsg leocal
Directors of Envireonmental Health took some time to develop an
effective role vis-a-vis the engineering activities of DISABAR.

Demonstration projects in treatment plant construction and

rehabilitation were relatively successful. One full system
incorporating horizontal gravel prefiltration was censtructed for
a community c¢f more than 2000 in Cocharcas (Department of Junin)
and was commissioned in mid-1986. Evaluation of this system has
peen described (3,4). In addition, & number of new interventions




invelving disinfection were planned in Cerrec de Pasco
(propertional dosing of chlorine solution), Tarma {(pumped dosing
of chlorine solutien), La Merced and Oxapampa {drip chlorinaticn).

Routine supervision of repairs of community water treatment and
supply systems were undertaken by some sanitary technicians in
the normal course of their water guality surveillang: duties,
This activity constituted part of the training and support
services for operators and caretakers which was provided during
routine wvisits. By the end of 1987, three water gquality
surveillance teams were equipped with tools and stocks of Epare
parts sufficient to execute simple repairs,

Both Tarma and Huancayo teams carried out basic repairs during
inspection visits, In Jauja, the team driver, a gqualified
plumber undertock this responsibility. Experience showed that
the provision of some repair capacity within the surveillance
team maintained credibility with the communties. By grientiating
repairs towards teaching of community members, the activity
fuifilled a useful long-term role in encouraging a repcnsible
attitude to operation and maintenance of systems.

3.2 Btaffing of Project

In the original project agreement, the following counterpart
staff were specified as contributing to the programme:

Part time Regional ceordinator (Senior Engineer, DITESA)
Representatives of Health Arezs
Heads of Area Laboratories
Technical Staff from Health Areas and DITESA

Full time General coordinator for each Health Ares
Sanitary technicians
Laboratory staff

However, administrative changes within the Ministry of Health
during the implementation of the programme resulted in
substantial medifications to the staffing structure of the
project, Fellowing reorganisation there was no longer the
designation of "Representative" for Health Areas, and the input
of new Departmental Directors was modest (with the notable
exception of the Health Area Director for Chanchamayo-Satipo).
However, nine fupctional Surveillance Areas were established with
access to part-time assistance from secretarial and other support
staff within the Ministry of Health Departments. Of 35 techpnical
staff (sanitarians and laboratory personnel) trained in January
1986, 28 were still active three months later and 23 were
certified as proficient in May 1987.

staffing provided by the Government of the United Kingdom
incivded the provision of three consultants: a Principal water
scientist, a public health engineer and a public health
scientist. These staff were supported by secretarial staff both
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in Peru and the United Kingdom. Between 1986 and 1988 , the
total input from the three consultants represented approximately
30 man months per annum. The main duties of the principal water
seientist were concerned with overall programme co-ordinaticn eon
behalf of the United Kingdom Overseas Development Administration
and WHO. The public health engineer had & base in Lima froem
which support to the pilot p.ogramme and subsequent regicnal
surveillance programmes was provided. The pubklic health
scientist was mostly based in the pilot region and acted as a
regional co-ordinator on behalf of the UK Overseas Development
Administration until these reponsibilities could be transferred
to counterparts in DITESA. In all cases the establishment of
full-time counterpart posts to the consultants presented
difficulties to the Peruvian Ministry of Health which resulted in
the projct managed by the consultants in 1986 and 87.

The progressive transfer of managerial responsibility for the
programme to the Ministry of Health was therefore a key objective
both at local and national lewvel.

The replication of the programme in other regions will require
the development of a strong national advisory and regulatory
agency. DITESA was the nationazl authority charged with this
reponsibility. It was established in 1286 and after two years the
nucleus of an interdisciplinary national coerdipation teamwas in
place to assume this reponsibility in the medium term. The team

comprises the following personnel:

National Coordinator (Engineer/Environmental Scientist)
Biologist

Chemical Engineer

Chemist

Laboratory Scientist

The majority of national staff members of the proeject had
professional qualifications at University degree. Although these
staff members were cccupied full time with surveillance, mOSt
also had responsibilities outside the pilot project area and in
urban areas, and were therefore not dedicated full time to the
pilot region.

In Peru, sanitary technicians are generally multifunctiocnal field
workers, participating in vaccination programmes, vector control,
imspection of industrial premises, food sampling and water
sampling.

The continuity of the technicians was good, 20% of the originally
trained staff were stil) participating in the project at the end
of 1987 and six new technicians were trained and integrated into
the programme during the period 1286-88.

Sanitary technicians all had secondary school and public health
training. Their training in public health was often as little as
six months rather than the two years which had formerly heen
necessary. They may be assumed therefore to have acguired most







