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EXECUTIVE SUMMARY
 

At the request of the Ministry of Public Health within the Royal Thai
 
Government, USAID arranged for the WASH Project to have a team of two
 
consultants study requ", ements for water and sanitation in the Sixth Five-Year

Plan. Dr. Dennis Warner, a sanitary engineer, and Dr. Barry Karlin, health
educator and environmental sanitarian, spent July 1985 in Bangkok, northern,and northeast provinces meeting with key government and nongovernment
officials and observing field conditions. Their visit coinc'ded with the 
submission of a Master Plan for Rural Water and Sanitation by the Asian

Institute of Technology 
in 	Bangkok to the National Economic and Social

Development Board of the Government of Thailand. The major findings,

conclusions, and recommendations of the team follows.
 

Protecting and promoting public health through improved water supplies and 
sanitary practices are major goals of the Ministry of Public Health (MOPH) but
 
not of the many key agencies responsible for water supplies in rural and
 
semiurban areas. The MOPH can increase its effectiveness in attaining health
 
goals by:
 

1. 	Encouraging adoption of dual 
water service levels with separate and
 
appropriate standards for drinking water and for domestic water;
 

2. Accepting a minimum of 5 liters per capita per day of drinking 
water in 95 percent of Thai households by the end of the Sixth
 
Five-Year Plan period;
 

3. 	Linking drinking water, household sanitation, and hygiene education
 
to all water and sanitation activities in Thailand;
 

4. 	Establishing clear policies giving drinking water the highest

priority, followed by domestic water 
for communities without
 
adequate and dependable year-round sources;
 

5. Promoting greater coordination within the MOPH and among other
 
agencies through joint planning, sponsoring workshops on technical
 
and behavioral 
issues, and through joint planning of technical and
 
operational research;
 

6. 	Drawing upon rural health workers to carry out annual water,
 
sanitation, and hygiene inventories;
 

7. 	Strengthening hygiene education through a variety of means,

including holding national hygiene education workshops,

administ;ative changes needed to secure responsible 
 and
 
well-trained health educators in water and sanitation programc, and
 
through reexamining budgetary requirements for attaining Plan
 
goai s;
 

8. 	Reviewing methods sources both
funding and to strengthen the
 
revolving fund mechanism and to obtain new sources of capital 
from
 
government and commercial banks;
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9. 	 Seeking funds currently available from USAID and from other 
bilaterial and multilateral agenci .s in support of water supply and 
sanitation in Thailand. 
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Chapter 1
 

INTRODUCTION
 

Thailand is in the final years of its Fifth Five-Year Economic Development
Plan (1982-1986) and is in the process of developing the Sixth Plan(1987-1991). At present, the Ministry of Public Health (MOPH) within the
Royal Thai Government (RTG) is formulating the health component of the SixthPlan. In October 1984, discussions between the MOPH and USAID/Thailand led to 
a request for WASH Project assistance in preparing the water supply andsanitation program of the MOPH. Of particular concern in this program was the
future role of the MOPH in water and sanitation during the Sixth Plan, as well
 as the re'ated issues of population coverage, financing strategies, and 
interagency coordination.
 

A two-person WASH team consisting of a sanitary engineer (Dr. Dennis B.Warner, Deputy Director of the WASH Project) and a health educator/sanitarian
(Dr. Barry Karlin, consultant) spent the month of July 1985 in Thailand
working with the MOPH. The team reviewed available documents, met withofficials of the various RIG water and sanitation agencies, and travelled toseveral rural areas in the North and Northeast Regions. Working closely with
RTG officials, the team identified a number of key issues regarding ruralwater supply and sanitation in the Sixth Plan and formulated corresponding
strategies for the MOPH.
 

This report presents the findings and recommendations of the WASH team.
Chapter 2 contains the historical background to rural water and sanitationdevelopment in Thailand. The scope of work of the team, as defined by USAID,
is presented in Chapter 3. Chapter 4 explains the methods used by the WASH 
team to carry out their assignment.
 

Chapter 5 is a description of the current policies and water and sanitation 
programs of the MOPH. In Chapter 6, a brief review of the water supplyprograms of the other main agencies is given. A more detailed analysis of the
proposed rural water and sanitation master plan for the Water and Sanitation 
Decade is presented in Chapter 7.
 

General strategies and related program activities of the MOPH in the water and
sanitation sector during the Sixth Plan are discussed in Chapter 8. Whereappropriate, recommendations are made for consideration and possible adoption
by the MOPH. A summary of the key recommendations is given in Chapter 9. The 
report concludes with a discussion of possible follow-up assistance from USAID
 
and the WASH Project in Chapter 10.
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Chapter 2
 

BACKGROUND
 

The Royal Thai Government (RTG) has had policies and programs designed toimprove and promote rural environmental sanitation since the early 1950s. Ithas received assistance from WHO, UNICEF, USAID, and other donors over theyears, including major financial and technical 
support from USAID beginning in
1957 leading to the development of the Village Health and Sanitation Project.This project gave emphasis to improved village water and sanitation throughactive community participation, training large numbers of field sanitationworkers, technical research, and support,commodity transportation, anl fieldsupervision from central 
and regional offices. Environmental sanitation
support from USAID has been provided by USAID at varying levels since then.
 

A number of studies of water and sanitation have been supported by USAID inrecent years. In 1979, a team from the American Public Health Associationprepared "Strategy and Guidelines for Improvements in Sanitation and WaterSupply in Selected Areas of Thailand." The following year, USAID sent twomembers of its Washington staff, D.M. Dworkin and 
B.L. Pillsboiry, who reported
on "The Potable Water Project in Rural Thailand." The WASH team of J.Arbuthnot and R.H. Thomas prepared a report on "Village Water Supply andSanitation in Northeast Thailand" in July, 1981. Most recently, a "Thailand: 
Health Sector Assessment" was prepared in 1983 by Management Sciences forHeal th. 

In October 1984, discussions were held between USAID and the Office of theDirector General of Health, resulting in a request for assistance from theWater and Sanitation Project for Health (WASH). Two consultants were selectedand chargcd with assisting the Department of Health in the Ministry of PublicHealth in formulating strategies for rural water supplies and sanitation inthe sixth five-year health plan of the MOPH covering the period of 1987-1991.Their assignment, which was to last a total of seven person-weeks, includedproviding advice on 
how the RTG could best coordinate its water and sanitation
efforts, suggesting methods of assessing program coverage, establishing action
priorities, and identifying areas of USAID WASHpotential and supportcommitments for such support were not part of this assignment. 

Thailand not only has a long history of improving rural water and sanitation,it currently has highly trained and competent officials posted throughoutresponsible agencies. Furthermore, a two-year study resulting in 
its 

a master plan
for rural water and sanitation development was ready for submission from theAsian Institute of Technology to the National Economic and Social DevelopmentBoard (NESDB) under the Office of the Prime Minister. The WASH team,therefore, sought to identify and study only selected issues of special
importance to the MOPH. These were:
 

* Feasibility of a dual water quality system with separate standards 
and priorities for drinking and domestic water;
 

e Appropriateness of various sources of drinking water; 
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a Selection of suitable coverage targets for drinking water, domestic 
water, and sanitary latrines;
 

* Interaction of water supplies, sanitation, and hygiene education to
obtain maximum health benefits; 

* Leadership roles for the MOPH in promoting water and sanitation for 
heal th;
 

@ Compatability of centralized planning with a "bottoms up"
developmental philosophy; 

a Comparison of technical costs and likely funds; and
 

* Capitalization and local participation in financing.
 

Each of these issues is addressed in this report, including discussions of how
 
they are covered in the master plan.
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Chapter 3
 

SCOPE OF WORK
 

The scope of work for this assignment was initially defined in a cable sentAID/Washington to
by the USAID Mission in Bangkok. The cable (BANGKOK 12199)requested WASH assistance in the formulation of the rural water supply andsanitation program of the MOPH in the Sixth Five-Year Plan, 1987-1991, as

fo 1 o,11s : 

a. Review and assess the current status of water supply and sanitation 
programs being carried out by the MOPH, including population
coverage (percentage of rural population having access to year'ound safe drinking water and using sanitary latrines), MOPHstrategies in utilizing community funds for program expansion, and 
rate of program expansion.
 

b. Review rural water supply programs carried out by otheragencies, such as the Provincial Waterworks Authority, and theDepartments of Local Administration, Mineral Resources, and Public 
Works.
 

c. Assist the MOPH in formulating and reviewing its next five-year
water supply and sanitation program.
 

d. Advise the RTG (1) how the efforts of different departments should
be coordinated and (2) how the program coverage will be properly
assessed.
 

e. Advise the RTG and USAID which aspects of the program need to be
strengthened and which ones WASH would be able to assist. 

In May, an exchange of cables between AID/Washington and USAID/Thailand led to
an addition to the scope of work whereby the WASH team was "to advisefuture course on aof action for the Ministry of Public Health in coordination withother agencies" (STATE cable 134875). 
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Chapter 4
 

METHODOLOGY
 

Because of its broad scope

the 

regarding water supply and sanitation programs in
Sixth Five-Year Plan, this assignment required the collection of

information from 
a wide variety of sources. Initial briefings of the
consultants were held in Washington, D.C. with officials of the Asia 
Bureau
(ASIA/HPN) and the Office of Health of 
the Bureau for Science and Technology
(S&T/H). These briefings covered the backgound leading up 
to the assignment
and included a review of related field reports prepared by other USAID teams.
 

In the field, the consultants visited mast 
of the agencies active in rural
water supply arid sanitation. Dr. 
Karlin arrived in Thailand on 1 July 1985 and
began a series of preliminary meetings with USAID, MOPH, and the Asian

Institute of Technology. Dr. Warner arrived on 
6 July, and the consultants
then began the formal part of the investigation. Following an initial briefing

with MOPH officials in the Department of Health, the consultants met with
 
representatives of the following agencies:
 

USAID
 

MOPH
 

- Sanitation Division 
 - Health Planning Division
 
- Rural Water Supply Division - Training Division
 
- Environmental Health Division -
School Health Division
 
- Health Education Division
 
- Food Hygiene Division
 

Ministry of Interior
 

- Provincial Waterworks Authority
 
- Public Works Department
 
- Office of Accelerated Rural Development
 
- Department of Local Administration
 
- Department of Community Development 

UNICEF
 

Ministry of Industry
 

- Department of Mineral Resources
 

Secretariat to the Prime Minister
 

Mahidol University
 

- Faculty of Social 
Science and Humanities
 
- Faculty of Public Health
 

Asian Institute of Technology
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National Economic and Social Development Bard 

Technical Development Research Institute 

Population and Community Development Association 

Thai Savings Bank 

Two field trips were taken to meet with provincial and local officials and toinspect village water and sanitation facilities. The first trip was 10-14 July
to Lampang, Lamphun, and Chiang Mai 
in the north; the second was 17-18 July to
Khon Kaen in the northeast.
 

Throughout the investigation, the WASH consultants worked closely with MOPHofficials and sought frequent discussion and guidance. On 19 July, theconsultants presented their preliminary findings and conclusions to the MOPHfor review and discussion. A preliminary review of the results was also fieldwith USAID on 24 July. The official presentation of the consultants' findingsand recommendations was held in separate meetings with the MOPH and USAID on26 July. Inaddition, a special debriefing was held on 28 July with Sanitation

Division officials. 

With the assistance 
distributed to USAID 

of 
and 

USAID, a 
the MOPH 

draft 
on 29 

preliminary report was typed and
July. The consultants left Thailand 

later that evening. 
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Chapter 5
 

STATUS OF WATER AMD SANITATION PROGRAMS
 
OF THE MINISTRY OF PUBLIC HEALTH
 

5.1 Policies and Strategies
 

3.1.1 Health for All by the Year 2000
 

Shortly after the World Health Organizaticn's major conference on primaryhealth care held in Alma Ata, USSR, Thailand's Ministry of Public Healthadopted the conference theme of Health for by the yearAll 2000 throughprimary health care. Water and sanitation has since been incorporated into allprimary health care services, including the work of the Divisions ofSanitation, Rural Water Supply, Environmental Health, School Health, PrimaryHealth Care, Rural Health, Training, and others. In fact, water supply andsanitation activities, including strong community participation, led the wayfor more comprehensive primary health carp services and methodologies in
Thailand. 

5.1.2 Water and Sanitation Decade Plan 

The RTG has been late in developing a national plan for the InternationalDrinking Water Supply and Sanitation Decade, 1981-1990. In 1983, the NESDBcontracted with the Asian Institute of Technology to formulate a rural watersupply and sanitation master plan for the period 1985-1991. This plan hasrecently been completed and is now being reviewed by RTG ministries (seeChapter 7). 
In the absence of an official plan, the Sanitation Division of the
MOPH in 1985 established several coverage targets for the TheDecade. targetfor water supply was set at 2 liters per capita per day (lcd) of drinkingwater for 90 percent of the rural population. It was expected that this targetcould be met with a combination of rainwater collection, shallow wells, anddeep wells with handpumps. No figures were established for the remainder ofdomestic water needs. For sanitation, the target was set at 90 percent of allrural households having a sanitary water seal (pour-flush) latrine. 

5.1.3 Basic Minimum Needs 

The goal of "Health for All by the Year 2000" led the RTG to establish theSocial Developm ent Project (SDP) under the direction of the NESDB in 1980.This project evolved into a rural health and socioeconomic developmentstrategy involving the direct participation of villagers in the planning anddevelopment process. One of the key aspects of the SDP is the application ofBasic Minimum Needs (EMN) in identifying local development activities andmotivating the people to particfpate in them. Introduced in 1982, the conceptof Basic Minimum Needs is based upon a set of characteristics intended to beexhibited by society the year 2000.Thai in There are nine Basic MinimumNeeds, including good nutrition, appropriate shelter, access to employment,basic human services, security of life and property, toaccess productionfactors, family planning, participation in community development, and 
spiritual development. 
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The application of Basic Minimum Needs involves the measurement of 52 indi
cators in a village in order to identify current projects and activities andto assess performance gaps. The results are used by the various committees ofthe village to determine the priority of problems and to formulate potential
solutions. After one or two years of implementation, it is intended that EMN surveys should be conducted again to assess progress and to determine newactivities for 
had 

the village. Dy the end of 1984, villages in 14 of 72 provincesaccepted BMN indicators in the promotion of sound development. It is expected that by the year 2001, which will be the end of the Eighth Five-Year
Plan, the basic minimum needs of the entire country will have been achievedthrough the efforts of the four key ministries in the rural sector: the Minis
tries of public health, agriculture and cooperatives, education, and interior.
 

5.1.4 Fifth Five-Year Plan, 1982-1986
 

Primary health care is the key strategy for national health development in the
Fifth Plan. The MOPH targets for the plan period are 2 lcd of safe drinkingwater for 70 percent of the rural population and sanitary (i.e., pour-flush)
latrines for 70 percent of the rural population. In the area of watersupplies, MOPH strategy is based upon the provision of safe water through the
promotion rainwater the of village healthof household tanks, use volunteers
and technicians, the subsidization of rainwater tanks, and participation ofthe private sector. In the area of environmental sanitation, the MOPH intends 
to promote the construction 
of pour-flush latrines, comunity participation
through the training of village technicians, the transfer of appropriate
technology, and local production and marketing. Water supply and sanitationsystems are seen by the MOPH as key interventions to reduce the incidence of
diarrhea and the prevalence of parasitic diseases, especially in children. The

ultimate target for the country is that every household has safe water supply,
a sanitary latrine, proper refuse disposal, vector control, proper housing
conditions, and an appropriate environment. 

Health education is seen by the MOPH as part of primary health care and as a means of controlling endemic diseases. Health education strategies includedissemination of health information by health volunteers, use of mass
communications, and assistance to village health volunteers in terms oftraining, provision of data, and information. MOPH training targets for water
and sanitation activities in the Fifth Plan comprise 43,250 village councilmembers, 17,000 village craftsmen, and 1,697 tambol (subdistrict) health 
officers.
 

5.2 Coverage Programs
 

5.2.1 Organizational Responsibilities
 

Water and sanitation responsibilities within the MOPH are divided amof anumber of different offices. Within the Deparient of Health are found theRural Water Supply Division (RWSD), the Sanitation Division, and theEnvironmental Health Division. The RWSD is responsible for the development of
surface and groundwater supplies, including well 
drilling, the installation of
handpumps and electrically driven deep well pumps, and the construction ofsmall piped water supply systems. The RWSD has five regional centers from 
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which it provides technical services to village committees. The SanitationDivision is responsible for rainwater containers, small piped water systems,and the training of village craftsmen and is the sole RTG agency charged withthe promotion of latrine construction. There are nine regional centerswhich the Sanitation Division provides technical 
from 

services to the field. TheEnvironmental Health Division is responsible for water, quality monitoring ofall rural water supplies. has no and,It regional centers therefore, carriesout most laboratory work at the MOPH headquarters in Bangkok. All three
divisions report to the Director General of the Department of Health. TheDepartment also has a small but active Food Hygiene Division which stresses
hygiene education for village housewives.
 

The Health Education Division is located in the Office theof PermanentSecretary for Public Health. Although it is responsible for the motivation ofvillagers regarding environmental sanitation practices, it has no direct linkto the water and sanitation divisions in the Department of Health. Similarly,the provincial health administration, which includes all sanitation fieldstaff under the direction of a Provincial Chief Medical Officer in eachprovince, reports directly to the Permanent Secretary, as well as toprovincial governors under the Ministry of Interior.
 

5.2.2 Water Supply
 

a. National Coverage
 

In 1983, Mahidol University carried out a national census of rural drinkingwater sources and latrines. It found that 85 percent of the rural populationhad access to "adequate" (year-round) water sources, which included shallowwells, deep wells, piped water supplies, and surface water. However, only 15percent of the rural population were served by "sanitary" sources, defined asprotected sources with good quality water, although not necessarily meetingWHO drinking water standards. (Some MOPH officials dispute this figure andbelieve that 60 percent or more of the rural pcpulation is currently served byprotected water sources. It is not clear theto writers which figure is more
valid, since the various definitions used for drinking water are imprecise and
not directly comparable). No information was collected on per capita waterconsumption from either "adequate" or "sanitary" water sources. The censusalso showed that there were 111,753 shallow wells, 15,276 deep wells, 3,119piped water systems, and 13,993 surface water sources, of which 75 percentwere considered to be adequate and only 27 percent to be sanitary. Inaddition, the census indicated that there were 2.2 million water jars, eachwith a storage capacity of 1.0 to 2.0 cubic meters. Approximately 11 percrnt
of all rural households were using the jars for rainwater collectionstorage. These data are approximations in that significant methodological 
and 

analytic problems were present in this census. 
and 

b. Rural Water Supply Division (RWSD)
 

The Rural Water Supply Division of the MOPH supervises the digging of shallowwells, drills deep wells, installs handpumps, and constructs piped watersystems for villages up to 2000 in population. Annually, the RWSD digsapproximately 200 shallow wells, drills 1,000 deep wells (with the aid of 44drilling rigs), and improvei 200 to 300 existing shallow wells.
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Locally-manufactured handpumps 
are installed on all shallow wells. Most deep
wells are also 
provided with handpunps, but a few have electric 
submersible
pumps which are used as part of a complete piped water supply system. Piped
projects have an elevated 
storage tank and metered house connections. Inmany
cases, the systems are provided with simple aeration and 
filtration equipment
to reduce the high 
iron content of the groundwater. Since 1982, the RWSD has
built about 50 piped water systems.
 

c. Sanitation Division
 

The Sanitation Division of the Department of Health heavily promotes rainwater
collection systems, but 
it also installs small piped water systems in schools
and temples and oversees the digging of shallow wells. The supply
water
activities of the Sanitation Division 
are described in the following section.
 

5.2.3 Sanitdtion
 

a. Sanitation Division
 

Established in 1974, the Sanitation Division has been 
strongly influenced by
the Village Health and Development Project, which began in 1957, and by
subsequent projects supported by a number of donor agencies, including USAID,
UNICEF, and the World 
Bank. It currently has 
a staff of 600, including 258
trained sanitaridns, 206 of whom work in nine regional 
sanitation centers. The
primary responsibility of the division has 
been to promote construction of
sanitary latrines. It also actively 
supports rainwater jar and tank
construction, design and promotion of 
household water and
filters, numerous
training activities. The accomplishments of the Sanitation 
Division are
impressive. Drawing upon a total budget of approximately 60 to 70 million baht
for the Fifth Plan period, 81 
percent of which is used in improverished areas,
the Sanitation Division 
 has supported the construction of many of the
2,865,000 water-seal latrines now over
which serve 45 percent of rural
 
families.
 

Over 2,234,000 rainwater 
jars provide 2 lcd of safe drinking water for 11
percent of the population, while 12,000 families benefit 
From larger concrete
rainwater tanks. 
Over 23,000 families, mainly in Northern Thailand, now have
simple household water filters costing about 200 baht each (U.S. 
$7.40).
Improved .4ells, many with sanitary pumps, are also widespread, but it isimpossible to know how many are functioning, and how many families regularlydrink safe water from them. Mahidol University and the Asian Institute ofTechnology have undertaken research studies on 
these issues.
 

The Sanitation Division, through 
its field staff and regional centers,
provides technical advice 
and, in some cases, revolving funds for the
construction of latrines, rainwater jars and tanks, 
and biogas generators.

Individual households pay for materials and provide labor.
 

By the end 
of the Fifth Plan, the Sanitation Division 
expects that drinking
water (2 lcd) and sanitary latrines will have been provided in 12,555 villages
located in 38 provinces officially designated 
as impoverished. In addition,
water and sanitation will be available in another 6,444 villages 
in other
provinces. Although 
water supply is being developed by several agencies,
sanitary latrines are the sole responsibility of the Sanitation Division.
 
-12



b. Food Hygiene Division 

This Division was established in 1983 with assistance from UNICEF to promoteimproved hygienic food handling preparation and storage of foods in both rural
and urban areas, excluding Bangkok. Of its 40-person staff, 12 are located inBangkok and the remainder are assigned to nine regional sanitation centers.The Food Hygiene Division was organized in 1977 with responsibilitiesproviding public education regarding food hygiene and 

for 
for promoting the

upgrading of hygienic practices at food handling establishments. Since then,it has trained over 42,000 persons, established 120 demonstration restaurants,

and produced well over a million audiovisual aids. Special emphasis is now
being given to training housewives in rural villages in 17 provinces.
 

5.3 Support Programs
 

5.3.1 Operations and Maintenance
 

It is generally agreed that operating and maintaining wells, pumps, and water
treatment and distribution systems in Thailandrural present complex problemsthat have not been fully solved. The extent of these problems is not clhar. In1972, a USAID audit found that efforts to sustain drinking water systems were
unsatisfactory as a result of shortages of mechanics, insufficient operatingfunds, and inadequate support from villagers. A large proportion of watertreatment plans were found to be inoperative or only partially operative.However, the USAID evaluation team of 'iorkin and Pillsbury reported in 1980 
that "Most of the systems built under the project continue to function morethan ten years after the first systems were installed." (Dworkin, D. and B.Pillsbury, May 1980, p. ii of Summary). Breakdowns were found to be more oftendue -o poor management in maintaining and financing systems than to technical
failures or inadequate training of operators. Indeed, the evaluation team was
favorably impressed with the technical abilities of local operators and theextent to which they continued to serve. They found that more complex pumpedand piped systems were less likely to be broken than simple handpumps, which 
were viewed by villagers as not much better than the old bucket system.Perhaps the more serious problem observed by Dworkin and Pillsbury was thefrequent failure of villagers to drink protected water, a problem which wasclearly reflected by the limited attention being paid to hygiene education.The operating plan inspection form contained 25 technical items and only one
question about whether villagers were drinking plant water.
 

In the short time in which the WASH team had to prepare its report, nosystematic study of operations and maintenance was possible. An attempt wasmade to review findings on this issue from a recent water and sanitation census conducted by Mahidol University, but the data were only partiallyanalyzed and not considered to be sufficiently accurate. There was widespread
agreement that household meters were far more satisfactory than other fundraising methods, and that metered systems tended to be well maintained. Theteam did find a tendency in piped systems to disconnect chlorinators to avoid 
complaints about taste. 
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5.3.2 Behavioral Issues
 

The MOPH has promoted community participation in water and sanitation programs
for decades and has used community committees as a means of educating
villagers about the relationships between hygiene and health. However, thenumbers of health workers who traired have to toare and time devote this process are limited. As a result, many rural people continue to drink waterfrom highly polluted sources, even though safer but less tasty sources are or
could be made available. Pumps needed to protect well water often are notproperly maintained or promptly repaired. Fewer than half of the people havesanitary latrines, which are not consistently used by children or for thedisposal of infant wastes. 
Food hygiene has only recently been addressed. As a
result, morbidity and mortality from diseases associated with poor sanitationremain high. There is a lack of emphasis within the MOPH on the importance ofsanitation and hygiene for attaining the full health benefits of improved 
water supplies.
 

5.3.3 Health and Hygiene Education
 

Health education is a process of systematically bringing about changes inhealth beliefs, attitudes, and practices in order to increase peopie's value
for health, to promote healthful practices, and to reduce illness andpremature death. The health education process depends upon voluntary
individual and community cooperation and participation, using person-to-person

contacts and group educational techniques, often supported by a variety ofaudiovisual aids, including mass communications. This process can take placein homes, community meeting areas, clinical 
sites, schools, or elsewhere. For
maximum impact, health education programs employ a variety of techniques andstaff in a ca-efully planned and coordinated manner. The term "social
preparation" is somi"times toused describe community health education. 

Professionally-trained health educators have been contributing to water supplyand sanitation programs in Thailand for many years. At the present time, human
and material resources to promote health education for improved environmental 
sanitation, i.e., hygiene education, are likely to be insufficient to meet the
health goals implied in the Water Decade. Only a handful of trained health
educators are assigned to duties outside of Bangkok at regional 
or provincial
levels, and almost none below the district level. Studies that describeeffectiveness of public health workers hygiene 

the 
as educators are lacking.

Weaknesses in hygiene education are even greater outside of the MOPH where 
programmatic goal s only vaguely include improved health. 

5.3.4 Training 

While responsibilities for improved water supply sanitationand are spreadthroughout the MOPH, most of this iswork done by junior or seniorsanitarians. Junior sanitarians are recruited from MOPH training institutionswhich provide two years of training to men and some women with a 12th gradeeducation. Between 700 and 800 junior sanitarians graduate each year, a number
close to the 800 to 900 called for in the Fifth Plan. There is also a newcontinuing education program for upgrading their education to the B.S. level.Senior sanitarians at the B.S. and M.P.H. levels are also trained in Thailand 
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in sufficient numbers. Sanitation services 
are being spread more widely

through vigorous programs of training village craftsmen and women in basicsanitation skills, such as working with concrete, casting well andprivy-casing rings and water-seal latrine slabs, and making one-to-two-cubic 
meter concrete jars. A total of 18,556 craftsman are to be given a two-week
training program by 1986. Junior and senior sanitarians generally servedistrict health officers and are expected to offer 

as 
a great variety of health 

services, including administration, recordkeeping and minor medical 
treatment.
To maintain their interests and skills in water and sanitation, the Sanitation

Division operates nine regional centers manned by hIighly experienced andmotivated sanitation workers who remain 
in constant contact with provincial

and district workers. Despite these contacts, field workers receive relativelylittle by way of water and sanitation reports, newsletters, journals, or other
current information other than that prepared by the Sanitation Division inBangkok. This informational lack is also true for training institutions where
trainers need to be kept abreast of development in Thailand and elsewhere.
Management and supervision services are also provided from regional engineersattached to the Rural Water Supply Division but it is not clear to what extentworkers with health education responsibilities are given such backstopping. 

5.3.5 Management and Supervision
 

Many factors have combined to make effective management and supervision ofwater and sanitation programs difficult in Thailand. At the central level,
Thailand has a tradition of strong central leadership that has historicalroots in its earliest kingdoms. Problems associated with strong centralization 
were clearly recognized in the Fifth Five-Year Plan, which noted that, "Rural
development has still been carried out mostly by government agencies on the
basis of top-down and hand-out approaches. This is very much inconsistent withthe orinciple of rural development...." (Source: p. 589, Chapter 4 of English
translation). The plan goes on to observe that "...there is no unity ofgovernment in the createscommand among agencies province, which coordinationproblems and duplication..," The plan sees a need to reorganize development
management at the provincial level, in particular, as well as through
strengthening subdistrict councils. The need for strong local management
be especially great in water supply and sanitation programs that must reach 

will 
to

the most remote of villages, that are supported by large numbers of agencies,each with its own objectives and methodologies, and that must count on ongoing

local understanding and cooperation to succeed.
 

in some provinces with strong leadership by governors, such as in Korat andSrisaket, officials of various ministries and departments carry out their
activities only when specifically authorized to do so as a part of aprovincial development plan. Vehicles from one department might be detailed to
 
support construction or transportation projects of other ministries. But
 
elsewhere, well 
drillers from various agencies can decide for themselves where
and when wells are to be drilled, and the extent to which villagers willparticipate in or will have some control over their community development
activities. There is often no one the provincial levelat with either thestatus or technical background needed to effectively coordinate waterdevelopment. Even when provincial planners have advanced management training, 
as do 60 out of 74 provincial planning officers, they often lack needed 
support ..j plan or coordinate complex multiagency activities.
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At the community level, a number of key managerial problems will have to besolved during the period of the Sixth Five-Year Plan, including localmanagement of fees, revolving funds, bank loans, and varietya of otherdevelopmental tasks which must be undertaken simultaneously. Past evaluationsof potable water supply projects in Thailand suggest that management issuesrather than technical designs or operations are primarily responsible forsystems failures, as noted in Section 5.3.1 earlier. 

Skilled and ongoing supervision offers an effective means for promotingimproved management and overall 
program implementation. An important factor in
the success of sanitary latrine efforts in Thailand has been supportivesupervision from skilled and dedicated sanitarians wo.,king out of a network of
nine regional centers. In addition, key MOPH officials at both central andprovincial levels have 
taken a personal interest in field supervision.
However, the regional centers of the Sanitation Division do not necessarilycorrespond to the regional 
centers operated by other divisions of the MOPH or,
for that matter, with those of other ministries. Any major expansion in waterand sanitation efforts, as envisioned in the master plan, will thereforerequire greater human, material and fiscal resources to permit adequate levels
of s'ipervision, including managerial support. 

5.3.6 Financing
 

Financing of water supply and sanitation (WSS) activities under the MOPH
includes a variety of mechanisms. Budgets are allocated to three keydivisions: Sanitation, Rural 
Water Supply, and Environmental Health. The first
two have networks of staff at regional 
centers throughout the Kingdom. Under
the Sanitation Division is a specially-funded Mobile Health Project supportedby the Government of West Germany, which emphasizes WSS in seven provincesalong the Cambodian border. Support for WSS activities also comes from themany health workers stationed in the field who serve under chief provincialmedical officers. It has long been MOPH policy to expect villagers tocontribute land, andlabor, materials when available. The proportions willvary according to system designs and local economics. For example, the Rural
Water Supply Division expects villagers to contribute at least 20 percent of
capital costs, of which 5 percent must be in cash and the remainder can be inlabor and materials. All piped water systems now being installed have
individual household meters that allow for ready generation of operation andmaintenance funds. Public (free) taps are no longer being installed. Neighbors
or the village council are responsible for addressing the special needs ofvillagers who cannot afford to pay for their water requirements and who wouldotherwise be forced to use more dangerous or inconvenient sources. 
A number of
systems of funds beenrevolving have established, permitting villagers toborrow funds for household rainwater containers, sanitary latrine slabs, orsifailar uses. Interest is charged in some cases in otherswhile it is not.Villagers are expected to pay for their own latrines but are provided withmolds which permit low-cost local casting. A recent development in thenortheast has been large-scale manufacture of slabs by village developmentcommittees and by elementary school teachers to generate profits for localuse. The private sector is becoming increasingly important as a source oflow-cost but high-quality slabs, often with a porcelain finish.
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Nevertheless, even with relatively large budgets and local contributions,
funds are insufficient for MOPH officials to achieve their Fifth Five-Yeartargets. The Sanitation Division, for example, had established the goal oforganizing sanitation programs in half of all villages by 1986, i.e., 25,000
villages. However, staff and budget shortages will 
mean that only 18,550 will
 
be entered, one-fourth fewer than planned.
 

On the other hand, emphasis had been given to the 38 most economically needyprovinces, and all villages in these provinces are expected to be organized byOctober 1986. But there are many disadvantaged communities badly in need ofhelp in the remaining 34 provinces, and rany of these will have to remainunserved by the MOPH. While it is L-rje that some water development services 
can also be obtained from other mInistries, these agencies lack a stronghealth commitment and often fail to 
include provisions for safeguarding water

against contamination, assistance with sanitary latrines, or any hygiene
education to increase proper use of improved supplies.
 

5.3.7 Water Quality Monitoring 

In general, drinking water quality throughout the country is poor, especially
in rural areas. Moreover, water quality monitoring efforts currently being
carried out by water authorities are inadequate and lack any effective means
of follow-up enforcement of higher standards. For example, in Khon Kaen andMara Sarakham provinces, the Thai-Australia Project found that unprotected
water sources, such as ponds and open shallow wells, almost invariably have
high bacteriological contamination, evenbut protected water sources such asdeep wells, shallow wells with handpumps, and rainwater containers tend toprovide unsafe drinking water because of either chemical (dissolved salts,iron) or bacteriological (fecal coliforms) contamination. Recent laboratory
tests carried out by the Environmental Health Division of the MOPH suggest
that the majority of all water sources and systems in Thailand containbacteriologically unacceptable drinking water and that almost all 
fail to meet

existing physical and chemical standards. The RTG and the MOPH follow theInternational Drinking Water Standards, which basically prohibit 

WHO 
the presence

of any coliforms in drinking water and have equally restrictive limits on 
physical and chemical contaminants.
 

Since 1983, the Environmental Health Division (EHD) has been carrying outdrinking water quality surveillance programs in the provinces. With supportfrom UNICEF and CIDA (Canada), the EHD works with provincial health officers 
to develop sampling, laboratory testing, and local training programs in 15provinces per year. At present, fewer than half of the provincial hospitals
have the capability of testing for fecal coliforms in drinking water. By 1987,

it is expected that all 72 provinces will have developed individual monitoring
programs and the capability to carry out routine bacteriological and chemical
analyses. The overall national program is partly research in nature and isintended to set up a basic monitoring infrastructure, but it is not expected
to meet the full water quality monitoring needs of the country.
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Chapter 6
 

STATUS OF WATER AND SANITATION PROGRAMS OF OTHER AGENCIES
 

6.1 General
 

Overall , there are 17 separate RTG agencies within six ministries responsiblefor the development of small-scale rural water supply projects. Nine of theseagencies are involved in providing drinking and dotestic water supplies in all 
areas of Thailand.
 

Ministry of Public Health 

1. Rural Water Supply Division (RWSD; MOPH)

2. Sanitation Division (SD/MOPH)
 

Ministry of Interior 

3. Provincial Waterworks Authority (PWA)
4. Public Works Department (PWD)
5. Office of Accelerated Rural Development (ARD)
6. Department of Local Administration (DOLA)

7. Department of Community Development (DCD)

8. Department of Public Welfare (DPW) 

Ministry of Industry
 

9. Department of Mineral Resources (DMR) 

In addition, the Population and Community Development Association (PDA), aprivate organization, provides rural 
water and sanitation services in a number
of provinces. External assistance is also provided to the rural water supply
and sanitation sector 
by UNICEF, UNDP, the Australian Development Assistance
Bureau, and USAID. Most of this assistance is channeled through one or more of 
the above agencies.
 

Many of the above agencies promote similar types of water supply projects,although the objectives and methods of implementation usually vary betweenagencies. A brief description of key agencies follows: 

6.2 Provincial Waterworks Authority (PWA)
 

The Provincial Waterworks Authority (PWA) was formed in 1979 to be responsible

for design, construction, operation, and maintenance of water supply systemsin urban areas, which are towns with a population of 5,000 or more. PWA alsoprovides some support to towns above 2,500 population in official sanitarydistricts. Most water systems under PWA control 
were originally constructed by
the Public Works Department of the Ministry of the Interior or by the RWSD ofthe MOPH. To date, PWA is responsible for 181 urban and 675 rural 
water supply
systems. All systems have water treatment and, in general, all systems deliver
water only to metered connections. Public taps are no longer built, althoughsome older systems still have some metered public taps. Since PWA was 
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established to be a self-supporting agency, all water systems under its 
control must be financially solvent.
 

6.3 Public Works Department (PWD)
 

The Public Works Department (PWD) was established more than 50 years ago beresponsible for water supply systems in urban areas. 
to 

In 1979, urban watersupplies were shifted to the newly-formed PWA. Since then, PWD hasconcentrated on providing water to ruralpiped supplies small communitieswithin sanitary districts. PWD activities include deep well drilling and the
construction of small piped water systems consisting of a pump, storage tank,
and piping. Treatment facilities are not normally included in PWD systems. The
cost to PWD for such systems is about 250,000 baht, exclusive of the cost of
the well. The local community is expected to contribute about 20 to 30 percentof the cost of the system. System operators are trained by PWD, butmaintenance is the responsibility of the village. PWD will provide specialrepair services as long as the village pays for parts and materials. PWD
controls 41 drilling rigs and has the capacity to drill 2,000 deep wells
annually. In 1985, PWD will drill about 1,250 wells and build 50 piped watersystems. PWD systems serve communities of 300 to 2,000 persons and are 
designed to provide 40 lcd.
 

6.4 Accelerated Rural Development, Ministry of Interior (ARD)
 

The ARD Project was initiated during the early 1960s in response the needstoof rural Thais living in politically sensitive or endangered areas,
particularly in the Northeast and on 
the southern border. Since improved watersupply was a high local priority, drilling rigs and other equipment wereprocured and drilling programs initiated. During the Fifth Five-year plan, ARD
will construct almost 1,600 shallow drilled wells up to 10 meters in depth and5,258 deep wells. Hand pumps are installed on each developed well.
improvement or digging is to be completed at 

Pond 
371 sites, and local initiative

is encouraged for constructing rainwater jars and tanks. Over 30,000
two-cubic-meter jars will be completed with ARD participation.
 

For the Sixth Five-year plan period, ARD anticipates that drilling will
proceed at same but will be morethe rate highly concentrated in theNortheast, where three-fourths of the wells are to be drilled. About 90percent of new jar construction will be in the Northeast, i.e., about 27,000jars over five years. ARD has approximately 30 multipurpose engineers at eachof its 6 regional offices and has offices in 57 provinces. Environmental
sanitation and health education are 
not currently ARD activities.
 

6.5 Department of Local Administration (DOLA)
 

The Department of Local Administration (DOLA) constructs small supplywater 
facilities in sanitary districts and rural areas. All capital costs are paidby the Department, but responsibility for operation and maintenance is turned
 
over to either the sanitary districts or the provincial administration in the
rural areas. 
At present, most DOLA water supply activities are carried out in
the rural areas. The current annual output of the DOLA includes 1,000 shallow
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wells, 100 ponds, 40 large concrete tanks, 1,000 small metal tanks, and 4,000

rainwater jars of two-cubic-meter capacity.
 

6.6 Department of Community Development (DCD)
 

The DCD has been working in the rural areas for many years and claims to haveorganized community development committees in every Thai village. Some 5,000community development workers work as developmental general ists, serving asfacilitators or catalysts in bringing RTG services to communities that areready to receive them. DCD does not attempt to plan exactly which services orfacilities are to be delivered each year. Rather, it responds to communitypriorities. It has, however, supported rainwater storage activities in both
the Fourth and Fifth Plans. Sanitation and hygiene education have not receivedsimilar emphasis. If people want an open well for convenience, DCD willsupport its construction even though safe drinking water remains unavailable.DCD funds are used primarily for training and demonstration purposes. Well
drilling rigs are made available if villagers pay for casings and othersupplies. In past years, the was with DCD paying forreverse true, suppliesand villagers providing labor. DCD gives special emphasis to working withvillage women, but additional technical backstopping would be needed for these
 groups to receive hygiene education directly from DCD staff.
 

6.7 Department of Mineral Resources (DMR)
 

The Groundwater Division in the Department of Mineral Resources (DMR) is thelargest water supply drilling agency in Thailand, constructing about 2,150deep wells annually, or 40 percent of the total RTG output. Most wells aredrilled for local communities, although a small number drilledare for other
RTG agencies. The DMR has 45 drilling rigs, mainly the direct rotary type.Completed wells cost from 60,000 baht (with handpumps) to 75,000 baht (withelectric submersible pumps). Approximately 90 percent of the wells have
handpumps, with the remainder fitted with Each serveselectric pumps. handpumpbetween 250 and 300 people. All capital costs of wells and pumps are borne bythe DMR, but the local village must assume responsibility for operation andmaintenance as well as the capital costs of any treatment, storage, anddistribution piping that may be derived. The DMR does not build piped systems,
but it does provide simple technical designs for implementation by villagepersonnel. The 1985 rural water supply budget of the DMR is 280 million baht.
There are a total 
of 1,100 persons working in the Groundwater Division.
 

6.8 Population and Community Development Association (PDA)
 

PDA, the largest private voluntary organization in Thailand, was founded in1974 to provide community-based family planning services. Its success led to
expansion in broader primary health care and development areas. Presently,some 12,000 volunteers are working in 16,000 villages throughout the Kingdom.
Community participation and self-reliance are an integral part of all 
of PDA's
activities. This approach resulted in a highly successful rainwater tank("Tungnam") Project, which assisted in the building of 8,500 tanks of 11.1cubic meters at a cost of 6,200 baht each, including technical support and 
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administrative costs. Assistance is provided 
to villages only when 12 families
request help and are able to provide the needed labor. A revolving fund isused, which requires down payments of 500 baht plus 200 baht per mu.,th untilthe materials cost of 4,400 baht is repaid. No interest is charged for moneyloaned to households. Using revolving funds, PDA hopes to assist in theconstruction of rainwater tanks throughout the country during the WaterDecade. At present, PDA is assisting in the construction of about 2,700 tanks per year. A standard of 6.7 lcd has been adopted, which assumes that each tank
will supply a family of seven persons for eight months. (Note: this standardexceeds that of the MOPH which is 2 lcd, assuming six persons per family; orthat of the Asian Institute of Technology (AIT) which is 5 lcd, assuming thatthere are five persons per family). PDA also actively promotes villagesanitation activities, including installation of water-seal latrines purchasedfrom commercial sources and the construction of rainwater jars. To date, PDAhas assisted in the construction of 6,000 latrines and 5,000 jars.
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Chapter 7
 

REVIEW OF PROPOSED RURAL WATER SUPPLY AND SANITATION
 
MASTER PLAN, 1985-1991
 

7.1 Goals and Objectives of Proposed Master Plan
 

7.1.1 Coverage Targets 

The master plan contains appendices that present details of existing water and
sanitation 
facilities by population served and by geographic region. 
It then
presents the numbers of people to be served by the end of 1991 in order toachieve 95 percent coverage for adequate water and 75 percent coverage with
sanitary latrines. Summary figures are: 

A. Populations with adequate sanitary and nonsanitary water supplies fromnonpublic (private) and public sources: 

Percent of
rural pop.Nonpublic Population (N=35,660,000)

Sanitary 1,494,685 4.2
 
Nonsanitary 4,678,687 
 13.1
 

Public
 
SWitary 4,907,194 
 13.8

Nonsanitary 20,382,057 
 57.3
 

Total with adequate
 
water
 

Sanitary 6,401,873 18.0
 
Nonsanitary 25,060,744 
 70.4
 

Total without 
 4,138,000 
 11.6
 
adequate water
 

By the end of 1991, the master plan projects that there will be a total ofover 40 million rural Thais, 
with 

of whom 38 million (95 percent) will be servedsafe water. After subtracting the 6.4 million already adequately served,the plan calls for serving 12.8 million people by upgrading existing publicfacilities, and another 14.5 million by new construction of rainwater jars and
tanks, wells and piped systems. Almost 1 million systems will berehabilitated, and nearly 4 million people would be expected to use private
water sources. 

It should be noted once again that definitions of "safe" and "adequate" arenot uniform, and that the major statistical source for the Asian Institute ofTechnology estimates, i.e., the Mahidol University census, needs additional 
verification of accuracy. 

B. Sanitary Latrines 

By the end of 1984, it was estimated that over 2.9 million rural households
(44 percent) had sanitary latrines, almost all 
of them being water-seal (pourflush). After taking into consideration population growth numbers ofand new 
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households, it is estimated that an additional 2.5 million units will be
needed to achieve 75 percent coverage of the nearly 7.2 million expected
households. The 75 percent target is lower than that of the MOPH, which seeks

90 percent coverage by 	 the end of the Decade of Water and Sanitation. That
would require about one million more units than called for in the master plan. 

7.1.2 Support Programs
 

To 	 achieve the targets described above, the master plan proposed by AIT 
identifies and qwantifies a number of important support programs. These are:
 

a. 	Technology
 

1. 	Rehabilitation of 7,546 deep wells and 406 piped water systems,
representing about half of all existing systems; 

2. 	 Upgrading of 11,531 shallow wells and 2,051 piped water 
systems; 

3. 	Construction of 4 million rainwater jars, each two cubic 
meters, plus 376,000 one cubic meter jars; 

4. 	Construction of 63 spring catchments;
 

5. 	 Drilling of 21,805 deep wells and 25,053 shallow wells; 

6. 	Construction of 98 piped water systems with filtration; 

7. 	Construction of 1,316 piped systems without filtration;
 

8. 	Construction of 6,650 rainwater collection systems at schools, 
temples, and other public facilities; 

9. 	Assistance in constructing 2.5 million water-seal (pour-flush) 
latrines. 

Table 1 indicates how water funds are to be spent. Rehabilitation plus
upgrading would utilize 10 percent of the budget; rainwater jars take 19 
percent; drilling and other construction uses 34 percent, with 21 percent set
aside for operations and maintenance. Monitoring, operational costs, and
training combined take up 15 percent, leaving 0.8 percent for 	 research and 
development. No funds are set aside for hygiene education in the water budget,
but a relatively small amount is allocated under the sanitation budget, as
shown in Table 2. The sanitation portion of the budget is 17 percent of the
total water supply and sanitation master plan budget. 

b. Operations and Maintenance
 

Although the master plan urges high levels of community participation in
operations and maintenance, it suggests that private firms be used for
operating and maintaining wells with government funding. Agencies responsible
for installing piped systems should also be responsible for their operations 
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Table 1 

Summary of Investment Requirements for Various Activities ofthe Rural Water Supply Program (1985-1991), in million Baht
(U.S. $ = Approximately 27 Baht in July 1985) 

Activities 1985 1986 1987 1988 1989 1990 1991 Total 

1. NEW CONSTRUCTION 

Rainwater jars 
Spring catchment system 
Sanitary well 
Deep well 

Small-scale piped watersupply system 
Slow sand filter 
Rapid sand filter 
Small-scale rainwatersupply system 

502.91 
0.81 

57.26 
221.48 

37.79 
38.24 
9.99 

45.68 

502.91 
0.81 

57.26 
221.48 

37.79 
38.24 
9.99 

45.68 

336.98 
0.81 

57.26 
221.48 

37.79 
38.24 
9.99 

45.68 

336.98 
0.81 

57.26 
221.48 

37.79 
38.24 
9.99 

45.68 

-
0.81 

57.26 
221.48 

37.79 
38.24 
9.99 

45.68 

-
0.81 

57.26 
221.48 

37.79 
38.24 
9.99 

45.68 

-
0.8" 

57.2C 
221.48 

37.79 
38.24 
9.99 

45.68 

1,679.78 
5.67 

400.82 
1,550.36 

264.53 
267.68 
69.93 

319.76 

Subtotal 914.16 914.16 748.23 748.23 411.25 411.25 411.25 4,558.53 

2. UPGRADING 

Shallow well 
Deep well 

Small-scale piped watersupply system 

80.42 
21.75 

1.20 

80.42 
21.75 

1.20 

80.42 
21.75 

1.20 

80.42 
21.75 

1.20 

80.42 
21.75 

1.20 

80.42 
21.75 

1.20 

80.42 
21.75 

1.20 

562.94 
152.25 

8.40 

Subtotal 103.37 103.37 103.37 103.37 103.37 103.37 103.37 723.59 



Table 1, page 2
 

Activities 1985 1986 1987 1988 1989 1990 1991 Total 

3. REHABILITATION 

Deep well 

Small-scale piped watersupply system 

21.78 

1.16 

21.78 

1.16 

21.78 

1.16 

21.78 

1.16 

21.78 

1.16 

21.78 

1.16 

21.78 

1.16 

152.46 

8.12 

Subtotal 22.94 22.94 22.94 22.94 22.94 22.94 22.94 160.58 

I,. OPERATIONS AND MAINTENANCE 
(O&M) 

Sanitary well 
Deep well 

Training of village
operators 

10.70 
107.93 

O.91 

22.50 
141.17 

0.91 

34.29 
174.41 

0.91 

46.10 
207.66 

0.91 

57.89 
240.90 

0.91 

69.69 
274.14 

0.91 

81.49 
307.39 

0.91 

322.66 
1,453.60 

6.37 

Subtotal 119.54 164.58 209.61 254.67 299.70 344.74 389.79 1,782.63 

5. MONITORING OF WATER 
QUALITY 

Investment cost 
Operational cost 
Training 

90.78 
81.38 
2.52 

93.91 
170.23 

3.03 

-
170.23 

0.27 

-
170.23 

0.27 

-
170.23 
0.27 

-
170.23 
0.27 

-
170.23 
0.27 

183.99 
1,102.76 

6.90 

Subtotal 174.68 267.17 170.50 170.50 170.50 170.50 170.50 1,294.35 



Table 1, page 3 

Activities 1985 1986 1987 1988 1989 1990 1991 Total 

6. RESEARCH AND DEVELOPMENT 
(R&D) 

Subtotal 10.00 10.00 10.00 10.00 10.00 10.00 10.00 70.00 

.RAND TOTAL 1,344.69 1,482.22 1,264.65 1,309.71 1,017.76 1,062.80 1,107.85 8,589.68 

Note: Training Cost from 1987 - 1991 is for any replacement to be made. 
Source: NESDB, Masterplan for Rural Water Supply and Sanitation in Thailand, 1985, p. 111-12. 



Tabl e 2 
Summary of Investment Requirements for Various Activities of 

the Rural 
Sanitation Program (1985-1991), in million iEht
 

Activities 
 1985 1986 
 1987 1988 
 1989 1990 
 1991 Total
 

A. Toilet construction
 - Material subsidy 88.0 110.0 132.0 
 154.0
- Revolving fund 170.0 180.0 
184.8 206.8 220.0 1,095.6(Use initial fund to revolve) 350.0
 

B. Training

- VHC, VHV* 26.3 26.3 23.8 23.8
- 23.8 23.8TCC, VSC, THW* 15.9 16.1 23.8 171.6
17.4 17.4 
 18.0 18.8 18.8 
 122.3
- Seminar/workshop/coordination, etc. 
 1.8 1.9 
 1.9 2.0 
 2.0 2.1 
 2.1 13.8 

C. Health education
 
- Incentive forVHCs and VHVs (To be stuoied, with option to offer a substantial one) 
-Latrine 
in school 
 1.6 1.6 1.6
- 1.6 1.6 1.6Posters, leaflets, 1.0 1.0 1.6 11.21.0 1.0 
 1.0 1.0
radio programs, etc. 

110 7.0 
- Mobile units 2.0 2.0 
 2.0 2.0 
 2.0 2.0 
 2.0 14.0
 

D. Research and Develop-
 1.0 1.0 1.0 1.0 
 1.0 1.0 
 1.0 
 7.0
ment
 

TOTAL 
 307.6 339.9 180.7 
 202.8 234.2 
 257.0 
 270.3 1,792.5
 

Source: NESB, Masterplan for Rural Water Supply and Sanitation in Thailand, 1985, p. 111-21.
 
*Various village and subdistrict workers
 



and maintenance with funds coming from users. Owners are expected to maintain 

their own latrines with guidance localfrom sanitation workers as needed. 

c. Water Quality Monitoring and Training for Quality Control 

The master plan gives detailed plans for water quality control. Standards forpiped water, rainwater, and domestic water all appear to be those set by WHO.
Supplies that fall below these standards would be chlorinated. Funds areprovided for fecal coliform testing and other physical and chemical testing,
as well as for needed training, with emphasis placed at the tambol 
(subdistrict) level. 

d. Hygiene Education
 

Hygiene education, including communications and information, is to include
curricula development, particularly for school children, mass media supportunder the leadership of the Sanitation Division of the MOPH, plusperson-to-person educational 
contacts by primary health care workers. Research
and development funds are specified for technical and administrative aspectsof the sanitation program well for social scienceas as research related toattitudinal and behavioral change. The total budget for hygiene education is21 million baht, or 0.2 percent of the master plan budget. It is suggested
that mobile educational units receive two-thirds of these funds.
 

e. Research & Development (R & D) 

Research and development is advocated to 
improve cost-effectiveness, to assist
in technical improvements, and to enhance community participation. Both theSanitation Division and reputable contracting institutions may be utilized. 
All implementing RTG agencies are urged to contribute to such studies. 

f. Total Costs & Funding Mechanisms
 

Tables 1 and 2 present total 
master plan budgets for water and sanitation. The
plan contains great detail on how each technical improvement is to be funded,
including subsidies for some items such as latrine slabs and water jars, andthe use of revolving funds to foster more rapid and affordable waterimprovements. No mention is made of funding larger concrete householdrainwater tanks, which are rapidly increasing in popularity, but it can beassumed that rainwater jar funds would be substituted. Approximately 1.6
thousand million baht (1.6 billion) is proposed for construction of rainwater

jars having a total storage capacity of 3.4 million cubic meters. This wouldbe sufficient to serve the needs of 7 million persons, based on an average of
5 lcd with 240 days of storage capacity, or 1.2 cubic meters per person. Thisnumber is 
an average and will vary according to the sizes of containers built.

Seven million people represents 21 percent of the 33 million rural people to 
be served.
 

-29



7.2 Implications of Proposed Master Plan
 

7.2.1 Choice of WSS Technology 

The proposed master plan was not designed to review the appropriateness oftechnology currently associated with WSS activities. It makes note of theimportance of appropriate technology and suggests resources for research anddevelopment. Assumptions are made that improved technology can be applied insimplifying construction of WSS systems, in upgrading existing systems throughaddition of covers and pumps to wells, and in aerating to improve waterquality. The plan also suggests technical solutions for correcting broken-downsystems that are clogged, have damaged parts, or lack needed components such as aerators.
 

A variety of technical issues 
 remain unaddressed in the master plan,
including:
 

a. What rainwater catchment techniques other than use of rooftops are

needed and appropriate for Thailanl?
 

b. 	Is there a need for policies to standardize equipment such ashandpumps or to encourage equipment made in Thailand? 

c. 	 What sizes, shapes, building materials and techniques are mostsuitable for constructing safe rainwater storage jars and tanks inrural Thailand? 

d. 	How appropriate are standpipes for public 
use 	in rural Thailand?
 

e. 
Under what circumstances are biogas generators cost-effective?
 

f. 	 Can small household filters be safely used by villagers? 

g. 	 Under what circumstarnces are large slow- or rapid-sand filters 
advisable? 

h. 	What are the relative advantages and disadvantages of routine or 
periodic chlorination of wells, tanks, and other facilities?
 

i. 	What technology is appropriate for testing water quality?
 

j. 	 How can modern technology, including computer-assisted datahandling, be used to improve information exchanges among WSS 
special ists?
 

k. 	To what extent are WSS systems broken down or improperly used asresult of technical limitations versus attitudinal 
a 

or 	 local
perceptual factors? 

1. 	 What are the ideal and maximum numbers of users of various technicalitems, such as a handpump, systems, suchor 	 as a community storage
tank?
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The master plan includes a complex series of committees and otherorganizations that could serve to identify technical problems andopportunities, to foster information-sharing and discussion, and to bringabout more rational decision-making. It is assumed that these mechanisms willbe utilized in the ouhfuture at central and regional levels. 

7.2.2 Operations and Maintenance (O&M)
 

The 	master plan for the Decade has three primary O&M elements:
 

1. Training of village caretakers or operators who would be chosen by
village development committees to oversee each facility;
 

2. 	 Shifting of O&M responsibilities for shallow and deep wells toprivate contracting firms under "carefully stipulated conditions", 
and;
 

3. 	Training and ongoing support for piped water systems coming from
relevant RTG agencies, with costs being borne by villagers.
 

Operations and maintenance of sanitary latrines 
are 	not viewed as presenting
significant problems and would therefore be the responsibility of homeowners
with modest educational support from health workers. In fact, water-seal(pour-flush) latrines have proved to be highly satisfactory in rural Thailand
with relatively few maintenance demands. 

The 	master plan suggests allocating 1.782 billion baht for O&M, or 21 percentof the entire water budget (see Table 
and 

1). This is a very large amount of moneymay be more than is actually required. A much smaller amount of money,6,730,000. baht (0.07 percent) is cited for training in O&M. It may be thatthere will be a need to shift contracting funds for training support at thecommunity level. It is 
not 	yet clear whether villagers will indeed be able to
support O&M for piped water systems as envisioned in the master plan. Thereare 	considerable in economicvariations 	 conditions from area to area and from 
season to season.
 

7.2.3 Water Quality Monitoring
 

The master plan proposes that surveillance and assessment programs be set upfor water quality monitoring. The surveillance program is to include annua.sanitary inspections and basic water quality tests of fecal coliforms andresidual chlorine, where appropriate, for all types of water sources. Theseactivities are to be the responsibility of the tambol (subdistrict) health
officer. The assessment program is 
to include complete chemical, physical, and
bacteriological examinations of water sources under the responsibility ofdistrict, regional, and centrai officials. It is envisaged that all villagesin the 3,445 tambol will be covered by these activities within two years ofinitiating the Decade Plan. Almost 700 training courses in sampling and waterdisinfection for local officials are projected over the life of the plan.
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There is some question regarding the extent of sampling and testing proposedby the master plan. Each tambol is expected to take 720 samples per yearbasic testing for fecal coliforms (or a theoretical 
for 

annual total of almost 2.5million samples nationwide), while each region is expected to provide 6,400samples per year for detailed chemical, physical, and bacteriological tests(or 57,600 tests nationwide). At present, MOPH central 
laboratories carry out
primarily physical and chemical 
tests on about 4,000 samples annually. Another
200 per year are examined for bacteriological and partial chemical content in
each of 54 provincial hospitals; however, most of these laboratories arecapable of testing only for total coliforms rather than the more criticalfecal coliforms. The master plan is unclear as to how the necessary laboratoryfacilities, associated personnel, and training programs are to be establishedto support the rroposed levels of water quality monitoring. Moreover, therequisite enforcement of water quality standards and improvements in watersystems was found to be substandard and needs further consideration.
 

7.2.4 Hygiene Education
 

A number of important issues are raised in the proposed master plan regardinghygiene education. Hygiene education appears to be almost the soleresponsibility of the Sanitation Division in the Department of Health. thisdivision has placed most of its past emphasis on human waste disposal andsmall water supplies and treatment systems. it is not clear that it hassufficient resources support increaseto the major in hygiene education thatwould be needed to bring about significant changes in villagers' attitudes and
hygienic practices. With a proposed budget of 21 million baht over the life ofthe plan, or 0.2 percent of the total budget, the Sanitation Division isunlikely to have sufficient resources to support needed social science andmarketing studies, professional media development, including pretesting ofprotocol materials, or promoting a coordinated MOPH hygiene and social
 
preparation effort. 

The master plan calls for the creation of mobile health education unitscosting 14 million baht, or two-thirds of all hygiene education funds. Such an
approach, however, tends to treat education as a passive activity, i.e.,villagers are given information and are expected to respond. It may be thatmore active approaches, including ongoing women's and men's study groups andlocal participation in educational planning and services, would be more 
successful.
 

Little attention is given to hygiene education in terms of who would havespecific responsibilities for providing these services, who would backstop and
supervise these efforts, and how mach time and 
resources would be required for
each community scheduled to have improved water and sanitation. Nor are theroles of other workers, such 
as community development specialists, discussed.
Most importantly, it is not specified that hygiene education and other social
preparations are to be included in all 
village water and sanitation efforts as
 part of a basic strategy for achieving health goals.
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7.2.5 Total Costs and Funding Mechanisms
 

Costs and funding issues take up a large proportion of the proposed masterplan. Only a few of the more salient issues will therefore be addressed; A keyissue is whether villagers will actually be able to afford to repay borrowedfunds for jars, tanks, or more sophisticated systems within the one yearrepayment period. If general poverty, poor crops, low prices 
for their
products, or other factors limit repayments, there can be a significant
slowdown in programs based upon the concept of revolving funds.
 

Rainwater costs are based upon locally-made jars of 1.0 to 2.0 cubic meter
capacity. Larger concrete tanks are proving to be very popular in that theyhave a larger capacity, take up much less yard space, are more modern, are easy to keep clean, and are likely to last for ten or more years. However,these tanks are more expensive and will use up revolving funds at a muchfaster rate. Coverage rates, therefore, would be reduced accordingly.
 

A great deal of money is to be spent on rainwater storagc drilling, andrehabilitating water supplies. Yet there is considerable evidence thatvillagers feel little motivation to drink only "safe" water, as defined byhealth workers, and will continue to drink whatever water is acceptable andconvenient. More information is needed about villager preferences and how tosucceed in modifying their behavior. Cost-effectiveness studies for variousdrinking water options a-e also needed. Furthermore, the proposed budget makes
no provisions for any special emphasis on drinking water during the earlyyears of the plan to reduce morbidity and mortality.
 

The proposed plan has a total allocation of over 10 thousand million baht ofwhich 17 percent (1,792 million) is for sanitation and hygiene education. Agoal of only 75 percent latrine coverage is proposed, in contrast to the 90percent target advocated by the MOPH for the Water Decade. Adopting a higher
level of latrine coverage would be consistent with MOPH policy to link waterto sanitation and hygiene but it would cost more. Instead of 2.5 millionlatrines, 3.5 million would be needed. An additional technical issue is thatof funding screens and covers ;or water jars to avoid the real danger of 
mosquito-borne diseases.
 

There are a number of other important funding issues. Although privatenongovernmental organizations are suggested as being most suitable for
carrying out operations and maintenance services under contract, no details are provided about how such contracts will be awarded and controlled. Noprovisions are made for contributions by foreign donors In water and
sanitation planning, research, implementation, monitoring, training,information exchange, evaluation, or other components. Such donorstraditionally supported variety 

have 
a of water and sanitation activities inThailand and it would be realistic to indicate those areas in the plan inwhich foreign donors would be expected to participate. Clarification regarding


the role of external assistance in the plan may be needed.
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Chapter 8
 

STRATEGY CONSIDERATIONS FOR THE SIXTH FIVE-YEAR PLAN
 
OF THE MINISTRY OF PUBLIC HEALTH, 1987-1991
 

8.1 Coverage Issues
 

8.1.1 General
 

Coverage issues are concerned with the nature and extent of water supply and
sanitation services in the Sixth Plan, while support issues deal with the 
programs necessary to achieve coverage targets. This chapter will 
discuss some
 
of the key issues in the Sixth Plan and will explore possible strategies that 
might be adopted by the MOPH. The concepts discussed here are based upon a

review of relevant documents, including the proposed master plan for rural 
water supply and sanitation by AIT, as well as discussions with water and 
sanitation officials, field visits to sites. These haveand project concepts
been influenced by the writers' experience with water supply and sanitation 
programs in Thailand and other countries and by their estimate of the 
potential for water supply and sanitation development in Thailand. 

8.1.2 Levels of Service 

At present, there are many levels of water supply service found in rural 
areas. Some systems deliver large quantities of treated and piped waterindividual houses while other systems provide only small quantities 

to 
of 

untreated and unpiped water at a single public location. RTG agencies are 
developing a wide range of water supply services, but little official guidance

exists regarding the types that should be promoted either now or during the
Sixth Plan. To understand the concept of level of service, it is necessary to 
consider the variables of quality, quantity, reliability, accessibility, and
acceptability. Water quality refers to the bacteriological and chemical
 
quality of the water. Water used for drinking has a greater effect upon health

than water used for other domestic purposes, and therefore must meet higher
quality standards. Water supply development in Thailand produces both potable
drinking water, which is relatively free of contaminants affecting health, and
 
nonpotable domestic water, which is suitable for bathing, clothes washing, and

other nonpotable uses. Water quantity refers to the average amounts of water 
used by the consumers. Drinking water needs may be as low as 2 lcd while 
domestic water needs may range from 20 to 60 lcd.
 

The variable of reliability is basically whether a source or system is capable

of providing an adequate quantity of water throughout the year. Accessibility
is generally defined the distance from house to the source.as the water Since 
it is generally desirable to use water at the house rather than at the source,
distances between house and source should as small as Andbe made possible.
finally, acceptability refers to the willingness of the people to use the 
water supply for its intended purpose. In Thailand, community acceptance of 
drinking water supplies is very much determined by taste, with bacteriological

and chemical quality having only minor importance in source selection.
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There are good precedents for classifying rural water supplies into drinking
and nondrinking (domestic) sources. 
Multiple water sources 	are common in most
rural villages, and local residents are well aware which are considered to bepotable and which are not. As described in Section 5.1.2, the MOPH set 
a Water
Decade target of 2 lcd 	of drinking water for 90 percent of the population,while in Section 7.1.1 	 the proposed decade master 	 plan recommended targets of5 lcd 
of drinking water for 95 percent of the rural population and 45 lcd of
domestic water for 75 percent of the population, The master plan, however,
seems to 
have gone too far by proposing that both drinking and domestic water
meet WHO Drinking Water Standards. Given the general availability of some type
of water in most parts 	 of the country, therefore, it is reasonable to focusSixth Plan resources on 	 meeting the drinking water needs of rural people withless emphasis on 
domestic water quality. 	Drinking water must be of sufficient

quality to avoid excessive hazards 
to health without necessarily requiring
expensive treatment processes or complicated laboratory procedures for routine
monitoring. Source protection and simple treatment, where necessary, should be
adequate for most drinking water needs. If
a small quantity of reasonably good
quality of drinking water can be provided to rural communities, the remainder
of domestic water needs could be 
provided from readily available, but lower
quality, water sources at presumably lower capital and recurrent costs. By
adopting two distinct levels of water service, the MOPH could establish higher
coverage targets for the Sixth Plan than would otherwise be practical.
 

In terms of the variables described earlier, the two levels of service could 
be defined as follows:
 

Level of service Drinking Domestic
 
variable 
 water (Nondrinking)
 

water
 
Quality 	 Protected source; no No fixed standard
 

fecal coliforms or
 
or excessive chemical 
contaminants
 

Quantity 	 5 lcd 
 45 lcd
 

Reliability 	 Provides drinking 
 Alternative sources
 
water throughout assure year round
 
the year 	 reliability
 

Accessibility 	 No alternative 
 Within 0.5 km
 
source is closer
 

Acceptability 	 Willingness to 
use for Willingness to use
 
drinking and cooking 
 for domestic purposes
 

In the area of rural 	 sanitation, only one level of service, 	 the sanitary
latrine, is needed.
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8.1.3 Coverage Target
 

By reducing the need to provide potable water from the normal project designlevel of 40 or 50 lcd to the drinking water requirement of only 5 lcd, itbecomes much easier in terms of costs, available resources, and administration 
to serve all of the rural population with drinking water during the SixthPlan. It should be possible by 1991 to assist around 95 percent of the ruralpopulation to have adequate drinking water definedas in the previous section.Note that this water will not necessarily meet WHO Drinking Water Standards,which are overly restrictive and, in any event, unenforceable in the contextof most rural drinking water supplies. The above coverage rate comparesreasonably well with 

MOPH 
the MOPH Fifth Plan target of 70 percent (2 lcd), theDecade target of 90 percent (2 lcd), and the proposed master plan target

of 95 percent (5 lcd). 

For the remainder of domestic water needs, it is likely that 70 to 80 percent
of the rural population could be assured of 45 lcd if all water sources, bothunprotected (open wells, streams, ponds) and protected (handpumps, pipedsystems) are considered. If only protected sources are included, then thedomestic coverage target would probably drop to 50 to 75 percent. It is muchharder to estimate the potential coverage of domestic water supplies becauseof uncertainties over costs, available budget, and the rate of achievement of
the drinking water targets. 

The MOPH strategy for assisting villages that desire water supply improvements
should be based on a set of priorities regarding water supply coverage in
these communities, as follows: 

Priority 1: Villages without adequate drinking water.
 

Any water supply activities in a village should address drinking water needsprior to improving any nonpotable sources for domestic water supplies.minimum drinking water requirement of 5 lcd can usually be met through one of
A 

several available water sources and possible technologies. In many cases,rainwater will be the most effective solution, but it is also possible thatshallow wells with handpumps or deep wells with piped systems may be more
appropriate. 
 Open shallow wells in combination with small household sandfilters may be a safe and cost-effective option. The main point is thatdomestic water facilities should not be improved unless drinking watercriteria, as given in Section 8.1.2, have been satisfied.
 

Priority 2: 
 Villages with adequate drinking water but insufficient quantities

of domestic water.
 

Once drinking water needs have been met, efforts to increase the supply ofavailable domestic water to 45 lcd can be undertaken. Any water source ortechnology should be considered acceptable as long as the criteria forreliability, distance, and social acceptability, shown in Section 8.1.2, aresatisfied. However, by temporarily deferring increases in domestic water invillages already served with adequate drinking water supplies (priority 2),additional government resources can be devoted to expanding drinking water 
coverage in villages without adequate drinking suppli.3 (priority 1).
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Priority 3: Villages with adequate quantities of buth drinking and domestic 
water but inadequate quality of domestic water.
 

Eventually the upgrading of water quality 
 in domestic supplies will benecessary. This may require sophisticated water treatment or even thedevelopment of new sources. Because the costs of water quality improvementsare likely to be very high, these activities should be given very low priority
until such time as priority 1 and 2 villages throughout the country have beenserved. Local communities should be allowed to make any improvements in theirwater systems for which they are willing to pay, but scarce government
resources should not be spent on these villages. 

For sanitation, which is limited here to sanitary latrines, a coverage targetof 90 percent of all rural households should be established. The nationalcensus of rural drinking water sources and latrines reported that 44 percentof all rural households in 1983 had a sanitary latrine. MOPH strategies forthe Fifth Plan called for 70 percent rural coverage with sanitary latrines,while the current Water Decade target of the MOPH is 90 percent coverage. Atthe present rate of construction of sanitary latrines, MOPH officials areconfident that a 90 percent coverage can be achieved by the ofend the Sixth 
Plan.
 

In promoting expanded coverage of water 
supply and sanitation programs, the
MOPH would well to twodo join these programs in order to reinforce andenhance the health benefits each provides to the community. The linkingfactor, of course, is hygiene education, which can help to mobilize thecommunity, sensitize it to the relevant health issues, and influencebehavioral changes in the villagers. Experience has shown, however, thathygiene education and, occasionally, ranitation improvements are notautomatically accepted by rural communities. Incentives are sometimes neededto make them attractive. It would be worthwhile putto water, sanitation, andhygiene education together in
a single package and promote them as a unit. One
way of doing this is to require the preparation of a village sanitation plan,addressing jointly the needs for drinking water supplies, sanitary latrines,and hygiene education, whenever MOPHany assistance is given for theimprovement of water supplies or the construction of latrines.
 

8.1.4 Choice of Technology 

Technology is a tool 
for providing water supply and sanitation services to the
people. It is not the end purpose of water and sanitation programs but merelythe means for improving the drinking and domestic water supplies used in rural
communities. The choice of technology, therefore, should be Udsed on thespecific needs of the communities rather than arbitrary standards or theparticular technical specialities of the implementing agencies.
 

The MOPH has a wide variety of technologies for water and sanitationdevelopment, ranging from individual 
household rainwater collection to village
piped water systems. Widespread success and growing popularity of rainwatercollection systems are of particular importance to achieving coverage targetsbecause they shift most of the financing, construction, and maintenanceburdens from government to individual households.
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The key to providing effective services is to remain flexible regarding thetypes of technology that may be used. Depending on sourcecost, availability,community preferences, and the degree of treatment required, drinking watermay be obtained from rainwater containers, shallow wells with handpumps, ordeep wells fitted with either handpumps or electric pumps connected to acomplete system consisting of basic treatment, storage, and distributionpiping. Where needed, water treatment might consist of simple aeration anddirect filtration for iron removal and, perhaps, chlorination fordisinfection. An alternative to system-wide water treatment is to useindividual water filters in the homes. These units asoperate slow sandfilters. They offer great promise for the utilization of otherwise nonpotablewater sources for drinking purposes, but their effectiveness as an alternative 
to system-wide water treatment remains to be proven. 

Costs are always a factor in the choice -f technology. Rainwater jars andshallow wells with handpumps have capital 
costs as low as 100 baht per personserved, while piped village systems may exceed 1,500 baht per person. Table 3lists the cost ranges of a nuiber of common water supply and sanitationtechnologies. For waterdomestic supplies, a wider range of technologies ispossible. Drinking water sources can be used when adequate, as well as openwells, ponds, and streams. No attempt be to ensure thatshould made domesticwater is potable. Domestic may high totalwater be in disso',ed solids,fluorides, nitrates, or iron, which could make the water unacceptable fordrinking because of taste or because of significant hazards to ealth ifingested. Nevertheless, potability is not an issue in clothes washing,bathing, latrine flushing, and other household activities for which domestic 
water may be used.
 

There is little variety necessary in sanitation. Sanitary latrines, i.e.,pour-flush (or water-seal) toilets, have proven nheseIvs in almost threemillion Thai households. These latrines do requs., water, however, and anaverage household of five persons will need at least 10 liters per day forflushing purposes. Because of the general availability of water, pour-flushlatrines are suitable in almost all areas of the country. Where water isextremely limited because of a lack of nearby sources, the VIP latrine (orventilated improved pit latrine) should be considered as a sanitaryalternative that does not require water for flushing.
 

8.1.5 Ministry of Public Health Targets
 

It is very difficult to 
set specific water su-ply and sanitation targets for
the MOPH for the Sixth Plan oecause of the problems of interpreting availabledata on coverage and annual 
rates of expansion. This is especially true in the
rural water supply sector because the national census of drinking water andlatrines conducted by Mahidol University in 1983 did not clearly define thekey categories ot "safe" water and "adequate" water. Moreover, the censusresults are questionable because of weaknesses in survey design and problemsin data processing. The problems 
of the Mahidol census are especially
regrettable because it is the only comprehensive attempt to date to assesswater and sanitation patterns throughout the Kingdom. No other sourcesingle
of data exists on the number of facilities, levels of source, and population 
served.
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Table 3 

Average Costs of Rural Water Supply
and Sanitation Facilities in Baht 

(U.S. $ = approximately 27 Baht in July 1985) 

No. of 
Per 

capita Total 
Facility Size persons

served 
cost 
(baht) 

cost 
(baht) 

Rainwater jars 1-2 m3 5 50-100 250-500 for materials 
Rainwater tanks 3-11 m3 5 700-1,000 3,500-5,000 for materials 
Shallow well with handpump 6-8 m. deep approx. 125 100-200 10,000-20,000 for materials 
Deep well with handpunp 50-100 m. deep 100 500-800 50,000-80,000 

SPiped village water supply 
system including deep well 
pump, iron removal , storage,and distribution piping 10 

3 
m /hr. 500-2,000 1,000-2,000 500,000-2,000,000 

Ponds _ 100 1,250 125,000 
Household water filter 5 40-60 200-300 
Sanitary latrine 

5 100-200 500-1,000 for materials 



Some review of gross statistics can be made to indicate the magnitude of theproblem of setting water and sanitation targets for the MOPH. As mentioned
above, the field of rural 
water supplies is particularly difficult to 
assess.

In 1983, Thailand had a rural population of 35 million, of which it can beassumed from the Mahidol data that at least 15 percent, or 5.3 million people,
had "safe" (i.e., potable) water supplies. By the end of the Sixth Plan in1991, there will be 40 million rural people. If 95 percent are to 
have potable
drinking water supplies, then an additional 33 million rural inhabitants must
develop potable supplies over the plan period. It is not possible at thispoint to know how much of this coverage the MOPH could or should accept. Withat least seven other agencies developing drinking water supplies and with most
of the 
capital costs of the primary form of drinking water technology,rainwater collection, being borne by the individual households, one cannoteasily define the amount of future drinking water coverage to be allocated tothe MOPH. The problem of setting a drinking water supply target for the MOPHemphasizes the need for close coordination of water supply agencies at both
the national and local levels. 

In sanitation, the task of setting targets is simplified by the fact that theMOPH is the only RTG agency promoting sanitary latrines. In 1983, there were2.8 million sanitary latrines among 6.3 million rural households, a coveragerate of 44 percent. By the start of the Sixth Plan (1986), it is assumedthe coverage rate will rise to 46 percent 
that 

and that there will be 3.1 millionsanitary latrines among 6.7 million rural households. To achieve a 90 percentcoverage rate for the 7.2 million rural households projected for 1991, anadditional 3.3 million sanitary latrines will have to be built. willThisrequire approximately 650,000 new latrines each year, which is several times
the estimated current rate of construction.
 

To reduce the direct burden of promoting and guiding the development ofsanitary latrines, the MOPH should encourage other organizations, such as theDepartment of Community Development and the Department of Local Authority, aswell as NGOs, to sponsor latrine programs. The MOPH, through the training ofvillage craftsmen and the provision of technical advice, could assist theseorganizations in technical areas, leaving to them responsibility for latrine 
promotion and village mobilization.
 

8.2 Support Issues
 

8.2.1 Operations and Maintenance
 

Similar to coverage investments, support programs should be designed on thebasis of priorities. Where resources are limited, costly operations andmaintenance requirements will 
restrict the expansion of coverage programs. The
likelihood of achieving drinking water and sanitary latrine coverage targets,therefore, will be increased if completed facilities stay operational and do not require inordinate maintenance and repair services.
 

The MOPH should encourage the development of facilities requiring low levelsof maintenance in order to rapidly expand the development of drinking watersources and sanitary latrines. Rainwater jars and tanks are a good example Lflow maintenance facilities, and they have the additional 
advantage that almost
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all repairs can be done within the village itself. Drilled wells and pumps, onthe other hand, often require specialized maintenance services.
 

The proposed Decade master plan recommended that all operations andmaintenance of sanitary wells and deep wells be handled by private firms.effectively utilize the private sector for operations and maintenance, it will
To 

be necessary to encourage private firms to provide services on a routine basis
to villages. The MOPH should work with other RTG water supply agencies toidentify such firms and, where possible, assist villages in setting upappropriate maintenance contracts. Because private firms have not providedmaintenance services the theirin past, performance should be closely
monitored during the first few years.
 

In addition, the MOPH could encourage standardization of handpump selectionamong RTG agencies and expand training of village craftsmen to include basic
handpump maintenance and repair.
 

For larger 
systems, including piped water supplies, policy
requires the agency which built the water system 
current RTG 

to be responsible for anymajor repairs. Since there are at least six agencies building systems costing100,000 baht or more, the requirement for all to maintain repair capabilitiesmay lead to a poor allocation of scarce resources, such as the needlessduplication of repair facilities or the failure of some agencies to developsufficient repair capabilities to carry out their responsibilities. It mightbe more efficient for the RTG to consider assigning responsibilities for major
repairs to a small number of agencies, perhaps one 
in the rural areas, another
in the sanitary districts, and a third in the urban areas.
 

Rehabilitation of inoperative and poorly performing systems is often one ofthe most cost-effective means of meeting coverage targets. Facilities mostlikely to need rehabilititation are deep wells, shallow wells, handpumps,electric submersible pumps, and piped water systems. In the Sixth Plan, theMOPH should generally direct its rehabilitation efforts to meeting drinkingwater needs first, leaving the rehabilitation of domestic water systems untillater. Rehabilitation investments should be made only after all major socialissues leading to system breakdowns have been addressed.
 

8.2.2 Hygiene Education and Promotion 

Issues raised in Section 7.2.4 concerning the future of hygiene education as a
part of the Sixth Plan have also been raised by many MOPH officials. Theseofficials are concerned that there will be an excessive amount of attentiongiven to hardware and technology, that there will not
and 

be adequate leadershipresources to assure that such technology is appropriate, and that adequatesocial preparations will not be made. Furthermore, the MOPH has a majorresponsibility in educating other RTG officials about the importance of health
considerations in water programs. 
To address such important questions, it is
recommended that besteps taken toward more effective national hygieneeducation planning for the Sixth Plan. include:This would 

a. Initiate a review of hygiene education and health educationexperiences in Thailand in the past, including a review ofliterature, interviews with knowledgeable people from both official
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and nongovernmental agencies, and, if needed, field data 
collection. Summarize these findings for use in planning 
activities. 

b. 	 During the course of the above study, identify individuals who
should be invited to participate in a national hygiene educationworkshop to be charged with preparing a national program and
 
budgetary guidelines.
 

c. 	Form an interagency hygiene education planning committee to guide
the above study and offer leadership ir planning the national
workshop. Seek to include representatives of leading water supply
and 	 sanitation agencies, as well as academic and social science
research organizations such as Mahidol University and the Thai 
Australia Project in Khon Kaen.
 

d. 	Plan a detailed workshop agenda that would include but not be 
limited to the following issues: 

1. 	What are the major components of hygiene education?
 

2. 	What are the phases of social preparation and how much time and
 
resources are likely to be required., including social science
findings, educational assessments, communication strategies,
and so forth? 

3. What staffing patterns and supportive services are essential 
or

desirable, including field support at each administrative
level? What existing resources should be used or strengthened 
and 	how?
 

4. 	How can the radio be used more effectively to reinforce 
community hygiene education? 

5. 	Under what circumstances would mobile hygiene education 
services be cost-effective? 

6. 	What types of supervision, monitoring, logistical support and
evaluation systems are needed for successful hygiene education?
 

7. 	Identify future research and information-sharing needs.
 

e. 	Make all needed preparations for the workshop, including advanced
distributions of the hygiene education review described inpoint (a), plus specific workshop report plans. 

f. 	Provide resources for utilizing the 	 workshop report for detailed 
hygiene education planniog during the Sixth Plan.
 

8.2.3 Financing the Master Plan
 

Many of the issues raised in Section 7.2.5 on costs and financing mechanismsdeserve careful study. TRe most crucial issue, however, is the adequacy of 

-43



funds likely to be made available for meeting Decade and plan goals. If funds 
are inadequate, as is likely to be the case, alternative funding techniques
must be immediately explored. One such technique is to arrange for RTG banks
and commercial banks to be major sources of village water supply loans, with
RTG agencies serving to guarantee commercial loans as required. The testing of
such financing schemes in pilot areas as soon as possible is urged. (See
Appendix B for the memo dated 7/25/85, which describes in some detail how Thai
 
Savings Bank funds can be secured).
 

Thailand has had a long and generally successful experience in utilizing
revolving funds for various public health activities. Recent studies indicate 
that attention should be paid to certain weaknesses in this system (see Myers,
C., et al., April 1985). For example, the most influential villagers at times

have access to funds at the expense of those in greater need. Such funds are
seriously undercapitalized, resulting in unnecessarily slow progress in terms
of people's readiness to borrow funds for health improvements. In addition,
there is too much variation in revolving fund policies that either require no
repayment oi capital costs, or require partial or full payment with varying
interest rates. A uniform policy, including some payments for capital costs,
is recommended. A review of MOPH revolving fund policies based upon current 
information is suggested.
 

The Sixth Five-Year Plan offers numerous opportunities for foreign donors to
contribute to water and sanitation efforts in Thailand, including direct 
contributions to funds, research and information torevolving to exchanges,
training, and to other components. A systematic search for such sources of 
support is urged. Some donor funds may also be available immediately and be
used to prepare for Sixth Plan activities. For example, USAID is able to 
reprogram some six million baht upon request of the Department of Health.
 
Other USAID funds are available for supporting research and other special
 
activities (see Chapter 10).
 

Nongovernmental organizations such as the Population and Community Development
Association, the Pr-:vincial Water Authority, private engineering firms, the 
Girl Guides, and so forth, need to be brought more fully into water and
sanitation development and promotion. The MOPH is in the best position to 
exert its leadership toward this end. 

8.2.4 Information Needs 

NESDB has requested that AIT prepare detailed recommendations for meeting
water and sanitation information needs during the Decade. Some preliminary
recommendations are in proposed plan additional arethe master and details to
follow. Regardless of what system is finally approved, the MOPH will need to
be prepared to contribute accurate and timely information about its water and 
sanitation activities. Such information is now scattered among a number ofdivisions and appears in different forms. An effort will be needed to modifythese systems to meet MOPH needs as well as to satisfy NESDB requirements. 

Another type of information need has to do with obtaining and making available 
current information from journals, newsletters, books, reports, and other 
technical sources to water and sanitation workers at all appropriate levels. 
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This need also exists in other agencies involved in water and sanitation
development and, therefore, might be addressed in
a coordinated manner.
 

Accurate data on the current status of water supply and sanitation facilitiesis needed for annual planning and budgeting purposes during the Sixth Plan.This information is crucial in assessing progres toward coverage targets,deciding institutional responsibilities, and determining annual budgets. Datashould include an annual inventory of all water and sanitation facilities,
especially drinking water andsources sanitary latrines, plus information ontheir current operating condition. Such information does not now exist in
sufficient detail for annual planning, although the national drinking waterand latrine census carried out by Mahidol University in 1983 provides somebaseline data. It is recommended that MOPH field personnel, with theassistance of field staff from the Department of Community Development and theDepartment of Local Administration, carry out such an inventory annually. 

8.2.5 Research and Development 

The MOPH has had a long and beneficial experience with WSS research. Itsupported technical research during the early 1950s in Chiang Mai, Korat, andelsewhere, resulting in innovative and successful water-seal latrine castingtechniques, handpumps suitable for rural Thailand, slowsand filters, handearth augers for locating shallow water, etc. It has also supportedadministrative and operational 
research in Lampang and elsewhere. And finally,
it pioneered in the application of social science research, such as that
conducted by Anthropologist Robert Textor, to village 
water and sanitationprograms. Technical, administrative, operational, and social science researchwill continue to be important to the success of Thailand's WSS efforts.
 

The master plan proposes a total of 77 million baht for WSS research anddevelopment and cites the importance of technical issues, cost-effectiveness,
appropriate technology, community participation, social science studies, andimproved administration. It encourages each participating agency to note itsresearch needs and to turn toward the private sector, including the university

community, when appropriate.
 

The WASH team would like to reinforce the importance of these areasresearch and encourages the MOPH to consider with care 
of 

how its resources andthose of such donor agencies as USAID, WHO, UNICEF, the Governments of WestGermany and Australia, universities, and other nongovernmental institutions 
can assist in meeting these research needs. The team urges that the MOPH focus
 on research directly related to improved health through WSS, leaving moretechnical concerns to other appropriate ministries. The MOPH needs to provide
for needed research into how to best modify hygienic practices, promote thesanitary environments, and the greatest healthobtain impact on throughvarious WSS interventions. Some of the technical issues raised in Section
7.2.1, such as items f., j., k., would toh., and be of interest the MOPH. Italso needs to cooperate closely with other research agencies to make sure thathealth concerns are built into their research and development effort. The MOPHhas pioneered using private firms to assist in social marketing, such as itsrecent and successful vasectomy campaign. Such firms could also be useful intesting social marketing strategies and materials in support of WSS. The team 

-45



views the recent WHO/SEARO grant of $42,000 for Environmental Health Research
Workshops as an important step in meeting MOPH WSS research goals.
 

8.2.6 Coordination Needs
 

In reviewing support efforts of current MOPH WSS underas programs Section 5.3,well as support issues discussed in Chapters 7 and 8 earlier, repeatedemphasis was cven to activities that will require careful coordination inorder to assur... health priorities, avoid duplication, and minimize confusion 
among villagers, local officials, and others. Effective operations,maintenance, management, supervision, quality control, technology decisions,
and research, require such coordination.
 

The proposed master plan addresses coordination issues primarily at thecentral level, -nd the team feels that the RTG will give full 
consideration to
such needs and will do its utmost to meet this challenge. However,coordination needs at the provincial level are equally complex and important.At that level, the MOPH with its extensive network of district, subdistrict
and community workers can provide needed leadership and support for greaterlocal coordination. Two central issues are to find ways of assisting villagecouncils to increase their priorities for health through improved WSS and toobtain support from other developmental ministries in respecting andresponding to locally felt needs. MOPH field staff were the first workers inThailand to organize village development committees and can play importantroles in transforming "top-down" planning toward greater local participation
and self-reliance. This is a most suitable topic for operational research,seminars, and revised training curricula. One possible avenue to explore would
be the holding of regular intraministerial seminars for key officials ofregional centers with overlapping geographic responsibilities. 

8.2.7 Water Quality Standards 

The key issue in water quality is the standards that should apply to drinkingwater and domestic water. The adoption of dual water service levels requiresthat appropriate standards reflecting current realities in rural Thailand beadopted. A growing number of health officials believe that the WHO DrinkingWater Standards are too restri'tive to provide meaningful guidance to watersupply development in rural Thai communities. The current WHO standards (1983)call for the absence of all coliforms in piped suppl'-s and less than 10coliforms in Asunpiped supplies. discussed ir section 5.3.7, these standards 
are rarely attained at present; even most piped systems with treatment 
facilities deliver water that fails to meet WHO standards.
 

There is great need to establish water quality criteria for drinking water,including water drawn from rainwater containers. Such criteria shouldrecognize the types of drinking water currently being used, allow for levelsof pollutants not overtly harmful to health, and establish standards that encourage people to progressively improve their supplies. Similarly, waterquality criteria for domestic supplies needed, thesewater are but standardsneed not be equal to potable water standards. Domestic supplies are used forwashing clothes, bathing, and general household pur'poses. "herefore, the mainhealth consideration is whether they harmful contact skin.are on with Since 
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there are few waterborne parasites posing such hazards in Thailand,health-related criteria for nonpotable domestic waters probably would becomeless important than those dealing with aesthetics (smell, stained clothing,etc.) 
or utility (soap usage inclothes washing, etc.).
 

Over time, water quality standards can be raised the levelas of ruraldevelopment and the ability to enforce specific criteria improves. Eventually,standards could equal those set by WHO. For the present, however, Thailandwould be better served with new standards that recognize dual water servicelevels and are designed to encourage the provision of acceptable drinkingwater supplies to nearly all the Thai population by the end of the Sixth Plan. 

8.3 Ministry of Public Health Leadership Issues
 

8.3.1 Dual Water Supply Systems
 

In most of the more highly developed nations, single standards for householdwater apply. Bacteriological, chemical, and physical requirements for cleaningor bath water are equal to those of drinking water. In Thailand and in manyother developing nations, rural 
people have adopted multiple sources of water
for their various uses. Rainwater and water from shallow wells are collectedfor drinking when available, while other sources, such as from deep wells,might be used for bathing or clothes washing. It is rare, however, forgovernment agencies to formally recognize dual water systems or to promotethem. Nevertheless, such a dual system seems to be desirable for Thailand
during the period of the Sixth Five-Year Plan. 

There is a definite need to adopt such a system. It will not be economically
feasible for Thailand to achieve 90-95 percent safe drinking water by 1991 ifall sources of domestic water must meet rigid quality tests. Dual waterstandards are only possible in nations like Thailand, which can be described as "water-rich", where water is generally abundant but special provisions areneeded for safe drinking water. Furthermore, Thai people do not suffer fromhigh levels of diseases associated with casual contact with water, such asschistosomiasis, which would argue against encouraging continued use of pondor stream water for bathing or other domestic uses.
 

In order for a dual system to work, that is, to provide needed drinking anddomestic water without endangering health, andvigorous effective educational programs in all communities with sdch systems will be essential. There aregood reasons to believe that this can be accomplished in Thailand with itsrapidly expanding system of community organizations, active communityparticipation, and a network of dedicated public health workers who, withproper training and supervision, could provide needed hygiene education. Thiswork is simplified when people are encouraged ta drink water that they alreadyprefer, i.e., rainwater or water from shallow w'ells that has been filtered.
 

E' adopting a dual standard, the RTG can readily establish clear actionpriorities that stress adequate and safe drinking water over domestic water,as discussed in detail in Section 8.1.3. Such priorities could easily leaddecisions to emphasize drinking water early in the Sixth Plan 
to 

period in orderto achieve a more rapid decline in morbidity and mortality. Domestic watercould then receive increasing attention during the second half of the Plan 
period.
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The two graphs in Figure 1 illustrate 
this point. In Option A, no special
priority is given to drinking water over domestic water, and two straight
lines are used to show the percent of people served 
over five years. Option B
illustrates early emphasis on drinking 
water, hopefully with more rapid
declines inmorbidity and mortality, assuming well balanced water, sanitation,

and hygiene education efforts.
 

The master plan proposed by 
AIT suggests adopting dual water standards but
does not clearly differentiate water quality levels 
for each standard.

Leadership from the MOPH will be required to resolve this issue.
 

8.3.2 Promoting Health Objectives
 

The MOPH has the unique responsibility for safeguarding the health of all 
Thai

citizens by promoting an increased concern for health at 
every opportunity.
The master plan for water and sanitation offers numerous excellent
opportunities for doing so. First, it can 
promote actions likely to have a
significant impact on health 
over other activities having little or no health
 
consequences. Second, it can help to establish RTG criteria for carrying out
water improvements that incorporate sanitation and hygiene education as
essential program components. Third, it can encourage activities 
linked to
health during early of the plan,the years stressing less critical domesticwater development to the second half of the plan. Most importantly, it canincrease the understanding and abilities of developmental workers both within
and outside of the MOPH and encourage them to take more active roles in
supporting water and sanitation for health as an essential aspect of primary
health care and meeting basic minimum needs. 

One way of promoting health objectives within other agencies is to -hold aninteragency workshop on the planning of waterrural supply systems. Thisworkshop could address the technical planning and design of systems in terms
of national goals and objectives. Since improved health is the 
primary
objective of drinking water investments, such a workshop would give the MOPH
 an opportunity to provide strong 
 leadership in the planning and coordination 
of rural water supplies. 

8.3.3 Decentralization of Water and Sanitation Planning
 

The MOPH and the RTG have promoted decentralized planning and program
implementation through 
extensive regional, provincial, district, andsubdistrict systems. Such decentralization has involved increasingly importantroles for provincial governors, chief provincial health officers, and, more
recently, village, "tambol", and "amphur" committees. With so many major water
development agencies in the field, it is increasingly important for there tobe strong leadership at the provincial level in order to respond to requests
for water and sanitation services in a coordinated, efficient manner. MOPH

workers may need to 
provide leadership in establishing and cooperating with
 
coordinated provincial 
programs for development.
 

Because there are at least eight agencies working on water supply development

in the rural sector, coordination of activities at 
the provincial level is
especially important. other
No sector has so many active agencies and,
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therefore, the need for coordination at this level is probably unique withinthe RTG. This need for enhanced coordination could, in theory, be handled bythe provincial development committee, but past experience shows that this isnot being done. Perhaps a water supply advisor could be attached to the office
of the provincial governor. Alternatively, the MOPH could provide technicaladvisory services directly to the provincial administration. Either optionwould give the MOPH another opportunity to exercise leadership among theseveral agencies and in time bring about greater overall coordination in the
rural water supply sector. 

8.3.4 Standardization of WSS Financing
 

With so many agencies involved in rural WSS, it is to be expected thatconsiderable variation would exist in the manner in which WSS programsfunded. Even brief 
are

field visits turn up such variations in terms of thepercent of capital costs, 
if any, to be paid for by villagers, the percent of
operations and maintenance costs paid, inclusion of long-term capital 
costs
for system replacements, household or village revolving fund levels,eligibility standards, interest charges, repayment periods, collection
methods, auditing standards, equity, and provisions for highly impoverished
families. 

Such variations cause confusion at the community level, misunderstanding among
officials, and higher costs to the RTG when less cost-effective policiesfollowed. Financing standards that determine household 
are 

or communityeligibility for loans also offer opportunities for assuring balanceddevelopment, including sanitation and hygiene education in conjunction withwater improvements. This situation is likely to get worse as additional donor
agencies, private firms, and governmental and commercial banks, each with
 
their own requirements, enter the scene.
 

The team therefore recommends that local financing of WSS be a topic for aseries of intra-agency workshops, perhaps under NESDB sponsorship, with a goalof increasing uniformity and adoption of cost-effective financing policies.Such policies would have to take into consideration the desirability ofrequiring local financial contributions, as well as significant fiscalconstraints at the village level. The April 1985, study of Myers et al. citedin Section 8.2.3 and Appendix B would offer a useful background document for
workshop participants. 
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Chapter 9
 

RECOMMENDATIONS
 

MOPH Policies
 

1. 	Give first priority to the provision of 5 liters per capita per day (lcd)
of drinking water to rural communities. 

Adopt a policy of dual water service levels to the rural areas. The firstpriority for MOPH efforts should be to ensure that drinking water (5 lcd)from protected sources (rainwater jars, sanitary wells, piped systems) isavailable at the house. Water quality need not fully comply with WHODrinking Water Standards, but 	 it should come from a protected source andnot 	contain any hazardous levels of chemical or physical contaminants. 

2. 	 Give second priority to assuring 45 lcd of domestic water to rural 
communities.
 

After drinking water needs have been satisfied, provide a larger quantity(45 lcd) of water for domestic, but nonpotable, uses. These include
bathing, clothes washing, latrine flushing, and general householdcleaning. Such water may come 
from either protected or unprotected sources
(open wells, ponds, streams) as long as it is acceptable for domestic useby the villagers. This water may have lower bacteriological, chemical, and
 
physical standards than drinking water.
 

3. 	Adopt the following coverage targets for the Sixth Plan:
 

a. 95 percent of the rural population to have 5 lcd of drinking 
water;

b. 	 70-80 percent of the rural population to have 45 lcd of domestic 
water;
 

c. 90 percent of rural households to have sanitary latrines. 

Coverage targets for the Sixth Plan should goalsbe the MOPH workstoward. Close monitoring of actual performance in the first year or two ofthe Plan will be necessary to determine whether these targets canachieved (see program recommendation no. 7 below). 	
be 

In order to providerealistic guidance to the programming and budgeting process, the coverage
targets should be andreviewed revised annually. 

4. 	Prepare a village sanitation plin, consisting of drinking water supplies,

sanitary latrines, and hygiene education, whenever programs for water
supplies or latrines are being promoted in rural communities.
 

Develop clear guidelines for incorporating safe drinking water, villagesanitation and hygiene educationr 
as integral and essential elements of all
community water developmert efforts. Effective hygiene education will becritical if dual standards for drinking water and domestic water are to be
adopted. Clarify how such programs are to be related to basic minimumneeds, to primary health care, and to the 	 priorities of local populations
through their organizations.
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5. Encourage the other RTG agencies with domestic water supply programs to 
adopt the above coverage policies (recommendations 1-4).
 

Establish a MOPH goal of securing adoption of health priorities, as
recommended in points 1-4 above, 
among all RTG agencies and
nongovernmental organizations with domestic water supply programs. 

MOPH Programs
 

1. 	 Hold a workshop for the planning and 	 promotion of hygiene education in 
water and sanitation programs.
 

This workshop should stress the role of hygiene education and socialpreparation in water and sanitation programs. To accomplish this, organize

an 	 interagency workshop planning committee, including university and
social science research representations; authorize a careful study of past

and present experiences with hygiene education and related behavioral
change efforts; and structure the workshop i,; such a way that reports andrecommendations will 
be pertinent to planning, staffing, implementing, and
 
evaluating hygiene education.
 

2. 	 Assign a permanent liaison from the Health Education Division to theDepartment of Health to strengthen the role of hygiene education in water 
and 	sanitation programs.
 

Explore ways of further strengthening hygiene education and social
preparation leadership in the Department of Health. This could include
establishing a hygiene education unit within the Health EducationDivision and assigning additional trained health educators at appropriate
levels in the Department of Health who would interact with the Health
Education Division with divisions fieldand other and workers. It could
also include adding trained health education staff at regional and
 
provincial levels. 

3. 	 Provide additional technical support at the provincial level to help
coordinate the water supply activities of the various RTG agencies. 

There is great need for the coordination of field activities of water
supply agencies at the provincial level. At present, there is no effective
 way of keeping track of all water programs in a province and no singleindividual or agency is responsible for allocating priorities and project
requests among the RTG water supply agencies. The MOPH should support
establishment of some type of coordinating mechanism at the provincial
level. 
This could take the form of the assignment of a water supply expert

to 	 the office of the provincial governor or the provision of technical 
advisory services to the provincial development committee.
 

4. 	 Hold a workshop on the technical planning aspects of rural water supply
development for al RTG water supply agencies.
 

This workshop should bring together all RTG agencies responsible for rural
 
water supply development to discuss how ta technical aspects of projects 
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lead to health benefits. The purpose of the workshop is to make health 

objectives the primary focus of all 
drinking water supply projects.
 

5. Carry out research investigations in the following areas: 

a. Effectiveness of the household water filter;

b. Social acceptability of different types of water sources;

c. Advantages and disadvantages of routine or periodic chlorination of

wells, tanks, and otih.er facilities in terms of user acceptability;

d. Appropriate technology for testing drinking water in the field;
e. Technical vs. attitudinal factors leading to WSS equipment breakdown 

and disuse.
 

Further research on both water quality and social 
preparation is needed if
the drinking water goals of the Sixth are be met. ForPlan to immediateprogramming purposes, research is needed into the bacteriological
effectiveness of the small 
household sand filters and into the willingness
of people to drink water from the water sources and systems (jars, tanks,handpumps, piped distribution networks) commonly found in villages.
 

6. Establish water quality criteria that are Ippropriate for the dual water
supply service levels proposed above (recommendations 1 and 2 of MOPH 
policies).
 

There is need to develop new water quality standards that reflectactual needs and available resources of rural Thailand. The 
the 

WHO DrinkingWater Standards are too restrictive for small village water suppliesbecause it is not normally practical to provide disinfection and otherforms of water treatment to out requisiteor carry the degree ofmonitoring such would Theretreatment require. should be one standard forrural drinking water supplies and another for rural domestic watersupplies. The degree of source protection, and possibly the absence offecal col iforms, may be sufficient for a drinking water standard.domestic water, the quality could be considerably lower without 
For 

directly
endangering community health. 

7. Assist in preparing an annual inventory of all water supply and sanitation

facilities in the rural areas. 

An annual count of the number of wells, handpumps, piped systems, jars,tanks, etc., along with some indication of their operational status, is necessary for determining progress towards coverage targets ani forbudgeting for the next fiscal year. inventoryThis should be maderelatively simple so that field staff of the Departments of Health,Community Development, and Local Administration can rapidly count them onan annual basis. The MOPH should act as the coordinating agency for this 
annual inventory. 

8. Encourage the use of revolving funds to help finance the capital costs ofall water supply and sanitation facilities in the rural areas. 

Adopt a uniform use of revolving funds for financing capital costs ofwater supply systems, in contrast to the present mixed policies of fulllocal payments, partial payments, or no payments. Encourage wider use of 
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nongovernmental agencies through careful monitoring and information 
sharing. 

9. 	 Investigate the potential for villages to borrow funds from the Thai 
Savings Bank to finance water supply and sanitation improvements. 

Investigate the potential for both RTG banks and commercial banks to serve 
as major sources of money for financing village water supply and 
sanitation improvements, as described in detail in Appendix B.
 

10. Request USAID to reprogram approximately 6,000,000 baht of surplus funds 
for new water supply and san'tation activities. 

USAID has some 6,000,000 baht Gf surplus funds in the Rural Primary Health 
Care Expansion Project. These funds are available for new water andsanitation activities of the MOPH. They could be used for training,
purchase of materials, research investigations, or other relevant work of
the MOPH. Because these funds will expire at the end of the project inOctober 1986, there is need for the MOPH to request that USAID reprogram
the funds as soon as possible. 
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Chapter 10
 

POTENTIAL USAID/WASH ASSISTANCE
 

There are a number of ways 
inwhich USAID may be able to provide assistance to
the rural water and sanitation program of the MOPH in the Sixth Plan, although

the following list does not imply prior USAID 
approval. In all cases, a
request for assistance must be made by 
the MOPH to the USAID Mission in
Bangkok. The most likely sources of financial or technical assistance are the
 
following:
 

1. Reprogramming of 6,000,000 baht surplus funds in the Rural Primary
Health Care Expansion Project.
 

This project currently has surplus funds amounting to approximately
4,000,000 baht resulting from the recent devaluation of the baht and2,000,000 baht of unexpended project funds. It is available for
additional water supply and sanitation activities within the MOPH. A

proposal for the 
use of these funds isrequired in order to reprogram
them. 
All funds must be expended before the anticipated completion
date of the project (October 1986) or they will be withdrawn.
 

2. Grant funds from the Emerging Problems in Development II Project.
 

This project has funds available for studies as as
well for training
in primary health care and management at the tambol level and forhealth-related fellowships. Further information regarding requests
for these funds is available at the Office of Health, Population and
 
Nutrition in the USAID Mission.
 

3. Technical assistance from the WASH Project.
 

WASH Project assistance is available for short-term, technical

advisory services 
in water supply and sanitation. The costs of WASH

Project assistance are borne 
by the USAID Mission or by
AID/Washington. With regard to the Sixth Plan, WASH assistance could
 
be provided inthe following areas:
 

a. Planning and design of the workshop 
on hygiene education and
 
promotion (Program recommendation No. 1).
 

b. Planning and design of the workshop on the technical planning of
 
water supplies (Program recommendation No. 4).
 

c. Design of research investigations, such as:
 
- water quality effectiveness of the household water filter
 
- studies of the social acceptability of different types of water
 

facilities.
 

d. Design of the annual inventory of all 
water supply and sanitation

facilities (Program recommendation No. 7).
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e. Design of field surveys of household water usage, behavioral 

practices, system maintenance.
 

f. Assessment of training needs and the design of training programs.
 

g. Design of information exchange programs, including the establish
ment of technical libraries and the development of linkages with 
international information centers. 
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A. ROYAL THAI GOVERNMENT 


Ministry of Public Health 


Dr. Pirote Ningsanonda 

Director General
 
DOH, MOPH 

Bangkok 


Mr. Chetpan Karnkaew, Director 

Rural Water Supply Division
 
DOH, MOPH 

Bangkok, 282-9491 

(Ms. Tevarasa, Asst.) 


Mr. Paisal Prigsang, Director
 
Sanitation Division 

DOH, MOPH 

Bangkok 281-9461 


Mr. Phaopong Jaroensurasatol
 
Sanitation Division 

DOH, MOPH 

Bangkok 281-9461 


Dr. Damrong Boonyoen 
Director, Health Planning Division 
MOPH 
Bangkok 281-3925 

Dr. Ulit Leeyavanija 

Dep. Director General 

DOH, MOPH 

Bangkok 281-9023 


Mr. Sukhum Sema, Manager 

Thai-German Mobile Health Project

DOH, MOPH 

Bangkok
 

Dr. Prasert Suvannus 

Health Specialist 

DOH, MOPH 

Bangkok 281-5977
 

Mr. Thira Thatsanatheb
 
Planning Officer 

Sanitation Division 

Department of Health 

MOPH, Bangkok 282-8117 

Mr. Suang Liamrangsi
 
Director
 
Food Hygiene Division
 
Department of Health
 
MOPH, Bangkok
 

Dr. Pricha Desawasdi
 
Chief Medical Officer
 
Office of the Permanent Secretary
 
MOPH, Bangkok
 

Mr. Praporn Charuchand
 
Director
 
Environmental Health Division
 
MOPH, Bangkok
 

Dr. Prakaht Chaowanapricha
 
Chief Provincial Medical Officer
 
Khon Kaen
 
221-750
 

Mr. Songsak Sritoonma, Director
 
Sanitation Div. Regional Sub-HQ
 
Lampang
 
(Staff: Pisanu, Chalong & Sanan)
 

Dr. Chamroon Meekhanon
 
Chief Prov. Medical Officer
 
Lampang 

Dr. Nuansri Tieuthong
 
Director, Health Education Division
 
MOPH, Bangkok
 
(Staff: Mr. Thiraphol)
 

Dr. Sunthara Pongspipat
 
Training Division
 
Department of Health, MOPH
 

Mr. Ong-Art Sithicharoenchai
 
Primary Health Care Office
 
Office of the Permanent Secretary
 
MOPH, Bangkok
 

Ministry of .Interior
 

Mr. Niyom fiiyamunusorn
 
Provincial Water Supply Division
 
Public Works Department
 
Ministry of Interior
 
Bangkok 282-4879
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Mr. Prajaya Sutabutre, Chief 
Technical Section 

Provincial Water Supply Div. 

Public Works Department 

Ministry of Interior 
Bangkok 282-4879 


Mr. Hukharn Tomornsak 

Director, Local Affairs Division
 
Ministry of Interior 

Bangkok 222-5824 
(staff: Mr. Danai Tomornsak) 


Mr. Cheewin 

Dep. Director General 

Department of Community Development 
Ministry of Interior 
Bangkok 

(Staff: Mr. Yuranat)
 

Mr. Wichit 

Accellorated Rural Development 
Ministry of Interior 

Bangkok
 

Provincial Waterworks Authority 


Dr. Thawat Wichaidi, Governor 

Provincial Waterworks Authority

Bangkaen, Bangkok 
(Deputy Gov.: Mr. Lertz, Chainarong 

521-3062 


NESDB 


Dr. Boonyarat Ningsanonda 

Economist 

NESDB, Bangkok 


Mr. Anek Chandarawongse
 
Center for Integrated Plan of
 
Operation (CIPO)
 
NESDB, Bangkok
 
282-3437
 

Ms. Pannaria Kantaghit
 
Center for Integrated Plan of
 
Operation (CIPO)


NESDB, Bangkok 
282-3437
 

Dr. Direk Reikrai 
(Prof. at Kassetsart U)

Social Development Project
 
NESDB
 

Dr. Robert Muscat
 
Consul tant
 
NESDB, Bangkok 

Department of Mineral Resources 

Mr. Suwit Watthanachan
 
Director, Ground Water Division
 
Dept. Mineral Res.
 
Ministry of Industry

Bangkok 245-6213
 

Government Savings Bank
 

Mr. Dusdee Svasti-Xuto
 
Director General 
Government Savings Bank 
Bangkok 279-8389, 279-9555
 

Committee for Coordination and 
Acceleration of Water Resource Dev.
 

Dr. Apichart Anukularmphai
 
Secretariat of the Prime Minister
 
Committee for Coordination and
 
Acceleration of Water Resource Dev.
 
Bangkok 282-4950
 

Bangkok Metro Politan Administration
 

Dr. Chek Dhanasiri
 
Dep. Under Secretary of State
 
Bangkok Metro Administration
 

221-4866
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B. 	 BI-LATERAL AND MULTI-LATERAL 

AGENCIES 


USAID 


Mr. 	 Lee Twentyman, Acting Director 
Office of Health, Population & 

Nutrition 

USAID, Bangkok 252-8191 


Mr. Terrence P. Tiffany, Director
 
Office of Health, Population & 

Nutrition 

USAID, Bangkok 252-8191, 

Mr. 	Narintr Tima 

Progr'-.n Specialist (Health)

Office of Health, Population & 

Nutrition
 
USAID, Bangkok 252-8191 


Mr. Mintara Silawatshananai 

Office of Engineering 

USAID, Bangkok 252-8191 


Mr. John Neave
 
Office of Engineering

USAID, Bangkok 252-8191
 

Mr. Willy Baum
 
Office of Engineering
 
USAID, Bangkok 252-8191
 

UNICEF
 

Dr. 	Jane Bunnag, Communications
 
Regional Project Support/Officer 
UNICEF, Bangkok 282-3121
 

Mr. 	Pricha Chulavachana
 
Programme Officer
 
UNICEF
 
Bangkok 282-3121
 

Thai Australia Village Water Supply
 

Mr. 	David J. King, Senior Consultant
 
Thai Australia Village Water Supply 
Project
 
Khon Kaen (043) 239-322
 

Mr. Cecil Showman 
Sanitation Specialist
Thai Australia Village 
Project 
Khon Kaen (043) 239-322 

Water Supply 

Mr. Peter Cox, Sociologist
Thai Australia Village Water 
Project 
Khon Kaen (043) 239-322 

Supply 

Dr. Michael J. Toole 
Medical Consul tant 
Thai Australia Village 
Project
Khon Kaen (043) 239-322 

Water Supply 

Peace Corps 

Mr. Nikorn Saengchantr 
Michael Zwack 
James Hanson 
Peace Corps Staff 
Bangkok 
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C. NON-GOVERNMENTAL AGENCIES 


Mahidol University 


Dr. Subarn Panvisavas, Dean 

Faculty of Social Sciences and 

Humanities 

Mahidol U at Salaya

Nakorn Pathom, 413-4068 


Dr. Nongluk Tunyavanich 

Faculty of Social Sciences and 

Humanities 

Mahidol U at Salaya

Nakorn Pathom, 413-4068
 

Dr. Somchit Supannatas 

Head, Department of Health Education 

Faculty of Public Health 

Mahidol U. 

Bangkok
 

Ms. Julie Muscat 

Asia-Pacific Consortium Project
 
School of Public Health 

Mahidol U. 

Bangkok 


Khon Kaen University 


Dr. Prakob Wirojanagud 

Office of Water Resource Development

Faculty of Engineering 

Khon Kaen U. 237-604, 238-755 


Dr. Prinya Chindaprasirt, Dean 

Office of Water Resource Development 

Faculty of Engineering
 
Khon Kaen U. 237-604, 238-755 


Population & Community Development 

Association 


Mr. Meechai Viravaidya

Director 

Population & Community Development 

Assoc. 


Bangkok 252-3960 


Mr. Pairojana Sornjitti
 
Director
 
Community-Based Appropriate
 
Technology Bureau
 

Population & Community Development

Assoc.
 
Bangkok 252-3960
 

Mr. Wilas Lohitkul
 
Manager, Community Development
 
& Technology Division
 

Population & Community Development
 
Association
 

Bangkok 251-0402
 

Mr. Ardis Yenprasitti

Water Resources Development

Population & Community Development
 
Association
 

Bangkok 251-0402
 

Technical Research & Development
 
Institute
 

Dr. Anat Arbhabhirama
 
Secretary General
 
Thailand Development Research
 
Institute (TDRI)
 

Bangkok
 

Asian Institute of Technology
 

Mr. H.P. "Larry" Ricarte, Jr.
 
Sr. Research Assoc.
 
Environmental Engineering Div.

Asian Institute of Technology
 
Bangkok 529-0041
 

Mrs. Samorn Muttara
 
Assoc. Prof.
 
Environmental Engineering Div.
 
Asian Institute of Technology

Bingkok 529-0041
 

Dr. Eddie K.S. Hum
 
Deputy Head
 
South East Asia Program Office
 
Asian Institute of Technology
 
Bangkok 529-0041
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ASEAN Training Center for Primary
 
Health Care Development
 

Dr. Mali Thaineua
 
Consultant
 
ASEAN Training Institute
 
Salaya, Nakorn Pathom
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. WA. \d&. anu11k 
WASH Operations Centerf T A-&I/ll/b's~1 11 11 1611 N. Kent St.. Rwm, I1u02 

IF 19V 'Wf V 1 Arlington, Virginia 22209 USA 

,I ER AND SANITATION 
')R HEALTH PROJECT Telephone (703) 243-8200 

Telex No. WUI 6452 
Cable Address: WASHAID',erated by CDM Associates 

,.hored hv ihe U 5 Agenc 
Intern nnjIl Development 

DATE: July 25, 1985 
TO: Dr. Pirote Ningsanonda, Director-General, Depa ent of Health 

FROM: Barry Karlin, WASH/AID Consultant 

SUBJECT: Funding of Rural Water Supplies
 

Funding of rural water supplies represents a major obstacle to rapid success
in providing badly needed improved water supplies to rural villages. 
The
costs of piped water systems or rainwater tanks which can hold 5 cubic meters
or more is approximately 4-6000 baht per household. 
 Rainwater jars of up to 2
cubic meters are less expensive, but are more subject to contamination and
mosquito breeding but do offer a 
viable alternative. Inaddition, piped water
systems require constant operations and maintenance with charges of 3 baht or
more per cubic meter of water delivered. 
Limited amounts of revolving funds
have made itnecessary to require that borrowers repay loans in from 10-18
months, even though the systems themselves are designed to last for 10 yearsor longer. Even with these short repayment periods, it is very doubtful ifthere wil) be sufficient funds from developmental ministries to achieve Water
Decade goals. 
For example, if only one-third of rural villages or 20,000
villages received piped water or rainwater tanks, the cost would be 10-20
thousand million baht (at 4-5,000 baht per hou.ehold). This isup to two
times the entire water budget inAIT's 
aster Plan. A related problem isthat
developmental ministry officials are not bankers. 
 They are not trained to
work with loans or to assist villagers to do so.
 
A pos;ible solution to these problems isto secure large amounts'of money in
the fori of interest-bearing loans from Thai Government or commercial banks,
assuming that a 
Government agency would provide loan guarantees. Itwould be
best to begin with loans from a 
Government bank to be able to demonstrate
adequately high repayment to convince commercial banks of the soundness of
loans to villagers without collateral. 
 Dr. Warner and I took the opportunity
of discussing these ideas with Dr. Anat Arbhabhirama, Director of the Thailand
Development Research Institute, and with Dr. Chtk Dhanaslrl, Deputy Permanent
Secretary for the Bangkok Metropolitan Administration (BMA). Dr. Anat urged
that we 
pursue tils idea further and was particularly pleased that we are
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cunsideri nU Us tIU the suriies ol batikers rather thin other ul I I cia s.Dr. Chek encouraged us t(meet his friend, Mr. Dusdee Svasti-xuto,Director-General of the lhai Government Savings Bank, and arranged anappointment on the morning of July 24th.
 

I met with Director-General 
Dusdee and described the importance of improved
water supplies for Thai villagers, reviewing some of the problems associated
with funding. fie was extremiely happy to have me bring this issueOver to him.a year ago, then-PWA Governor Mechai requested loan funds for water tanksand Mr. Dusdee requested and received Ministry of Finance approvalmillion baht which could be loaned for 18 
of 100 

months at 16% interest. However,
the repayment period can he lengthened. 
 Thus far, only 7UO,O00 baht (0.7%)has been drawn from this fund. 
 Mr. Dusdee is anxious to have all 
of these
funds used on behalf of the rural 
people, and he believes that even more could
be obtained if villager repayments records are good. 
 He would like to proceed
immediately with such loans without waiting for the 6th 5-Year Plan. 
Mr.
Dusdee plans to retire in September and sees this as a priority issue.
would like to discuss it with the 
He
 

new PWA Governor, Thawat Wichaidit and with
 
you soon.
 

We then discussed methodology issues. I suggested that loans go to village
committees, not to individuals, and that only a portion of villagers receive
funds for rainwater. Remaining households would be eligible for their funds
only when the first recipients showed that they.were willing and able to make
monthly payments. 
 This would put needed social 
pressure on fami'ies. Such
pressures would be built into piped systems which would be metered in any
case. 
 Only villages which were well organized and were working with
appropriate Government officials, including MOPH, would be eligible for loans,
thereby helping to 
assure that health gqals would be met. 
A high proportion
of households would be expected to have signed up in advance. 
Finally, we
discussed the desirability of having the Bank train rural 
loan officers who
could serve as 
a liaison between villagers and the bank. 
 Beginning in pilot
areas, such as Khon Kaen and Chiangmai, would be consistent with the Saving
Bank's initial proposal to the Ministry of Finance.
 

Action Required: 
 It is important that the MOPH be able to influence the
release and expenditure of these funds before Director-General Dusdee retirp"and in 
a way which assures achieving health goals. 
 For example, a reasonable
standard would be to 
link eligibility to village plans for sanitation
improvements and to the availability of adequate add safe drinking water if
the piped system is primarily for domestic uses. 
A discussion between you and
Mr. Dusdee (Tel. 
279-8389 or 279-9555) is suggested, perhaps followed with a
,eeting. His office is in Saphan Kwai. 
 The meeting might logically include
PWA's Governor with whom Dr. Warner and I had a very cordial meeting last week.
 
Please let Dr. Warner and ,ieknow if we can be of further assistance
 

cc: Dr. Warner
 
Mr. Narilitr lima 
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