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A

EXECUTIVE SUMMARY

Project Identification. The Potable Water Project wvas implemented

betveen 1956 and 1972 for a total of $4.8 million dollars ($2.9
million AID funds and $1.9 million Thai funds). It was part of the
Accelerated Rural Development Program which began in 1964 with the goal
of vinning the loyalty of rural populations in parts of Thailand
threatened by Communist insurgency. The project was also developed

as part of the USAID/Thailand health and sanitation program which
began in the early 1950s. Impetus to the project was the recognition,
once malaria had been brought under control in the late 19508, that
the majority of illness and death in rural Thailand vas attributable
to vater-borne gastroenteric and diarrheal diseases. The following
objectives were therefora set forth for the project: (a) to provide
piped potable water in one principle community in each of the 473
subdistricts in the security-sensitive areas of Northeast Thailand and
in other selectad strategic communities elsevhere until a total of 600
communities had been provided with potable water; (b) to improve the
Thai capability to plan, develop, and administer a national program

of construction and operatiom of piped village water systems; and

(c) to theraby serve as the spearhead for a amauch more comprehensive
Thai Nationasl Potable Water Progrim aimed at providing piped potable
vater in 10,000 to 12,000 rural communities over the next 30 years.

Project Implementation. The project vas implemented by USAID/Thailand
and the Sanitary Engineering Divigion of the That Ministry of Public

Health through a contract with the New York engineering firm; Tippetts-
Abbett-McCarthy-Stratton. Each system consisted ainimally of a wvater
treatment plant, a storage tover, and a piped distribution systen
with taps. All systems included chlorination. The systemns vere
installed in two types of communities: villages and "sanitary
districts"” (rural market towns). Communities selected for the systens
vere supposed to have high interest in obtaining potable vater as
evidenced by villagers' willingness to assist in construction and

to develop a rate structure that would pay for operation and main-
tenance costs and provide for future expansion. In most villages
selected villagers did actually make financial and labor contributions
in the construction phase; sanitary districts contributed treasury
funds but residents did not make direct contributions. Im each
village, villagers chose one azong them to become the plant operator;
after training, these village operators were made responsible for

the proper operation of the systea and, in most cases, for collecting
vater fees. It ts estimated that project costs for development of
surface vater sources with treatment and basic distribution piping

#as less than ten dollars per capitca.

Evaluation Sample. The evaluation team visited 52 AlD-supported
rural vater systems over the course of six weeks. This wvas & random
sample dravn from over 200 AID-built systems and was scratified by
province. The 52 systeas serve 1)) communities whose combined
population totals approximately 170,000 persons. Thirty-seven of the
systems are located in villages and 15 in sanitary discrices.

Project Effectiveness., It dppears that most of the piped water systens

built under the project are contiasuing to fumction aore than ten years
after the first svatems wvere. installed. Of the 52 systems vigited,

only seven were not functioning. The proviacial governments, sanicary
districts, and village committees each aanage their respective systems
and generally provide the necessary triscal and operational management.
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With only a fewv exceptions the elected operators of the systems
evaluated are competent, motivated and have received good, consistent
suppor. and supervision from the Rural Water Supply Section of the
Ministry of Public Health. Most systems are completely self-
~sufficient financially with users paying full costs of maintenance
and operation through fees collected for wvater delivered (even though
fees are higher than those curreatly charged in Bangkok). Where
systens have not continued to function, the reason appears in nearly
all cases to have been due to management rather than technical
problems per se.

Health Impact. Improved health through consumption of potable vater

vas the intended project consequence. Because of the absence of

initial baseline data and of village-specific health data today, no
statistical data exists that can be taken as evidence of improved health
in communities served by the systems. Villagers and health officials
intervieved all asserted, hovever, that health status had improved in
those communities where villagers do not drink the water because they do
8o like its taste. Local perceptions are that health has improved

in large part because of rthe increased quantity and convenience of

piped vater peraits more :zaising of vegetables and small livestock for
home consumption, more frequent bathing and wvashing of clothing and
cooking utensils, and increased use of wvater-sealed privies.

Economic Impact. According to villagers receiving the piped vater,
hovever, the project's greatest impact has been economic. Villagers
are enthusiastic about the convenience of an amsple quantity of water
being reliably provided close to their homes. This results in con-
siderable time-saving as vell as increased wvater use, vhich inrn cturn
permits more gardening and farming and increased crafts production.

Benefit Incidence. Initially, ia the villages served, comaunity-

vide access co the piped vater was provided by public taps with flat

fees being charged per household or person. Under this set of conditions
virtually all socio-economic groups benefitted relatively equally but

not enough revenue could be collected to sustain operations. Consequently,
03t systems changed to metered private connections and closed most
public taps with the result that they gained financial viability but

no longer served all the poorer villagers. There has since been a

steady increase, hovever, in the number of nev metered connec*-ions. In
addition, many systems are extending distribution networks to areas
previously unserved. The pijyed systems have eased the physical burdens
of vomen and children--principle bearers of wvater i{n Thailand--and

given vomen more time for income-generating activities. In the sanitary
districts it is primarily the commercial sector who have the private

taps and vho thus benefitted by rhe systems.

Spread and Replicability. Under the AID project about 250 systems wJere

installed. Since then the National Potable Water Program has brought
this number to nearly 800, a lavge proportion of which were built
according to the AID zontractor's basic designs. It is estimated that
17 percent of thy rural Thai{ population is now served by piped potablae
vater as compared to only three perceat prior to the project. [t i3
the conclusion of the evaluation team that the Potable Water Project
has bdeen successful in many regards and more successful than many
other water projects in rural Thailand.



I. PROJECT IDENTIFICATION
A. Basic Project Identification Dats

1. Covatry: Thailand
2. Project title: Potable Water Project
3. Project number: 493-11-590-186
4. Project implementation
a. Pirst project agreement: FY 66
b. UPFinal obligation: FY 70
¢. UPFipnai input delivery: FY 72
5. Project Completion--Final Disbursement: PFY 72
6. Project funding:

Total
4. AID $ 2,976,185 (grant)
b. Other donor: none
¢. Host Country 1,900,651
(counterpart funds): ( = 38,013,020 baht)
d. Grand total: $ 4,876,836

7. Mode of implementation:

a. Project Agreement between USAID/Thailand
and Sanitary Engineering Division (SED)
of Thai Ministry of Public Health.

b. AID-financed cost-plus-fee contract ($617,626)
betwveen SED and Tippetts-Appett-McCarthy-
Stratton engineering firm.

¢. PASA betveen USAID/Thailand and U.S. Public
Health Service.

8. Evaluations

a. Regulaz PAR/PES evaluations

b. Special evaluations
1) GAO Audit Report No. 69-12 (June 9, 1969)

2) GAO East Asia Audit Report No. 8-493-73-3
(July 19, 1972).
9. Responsible aission ofiicials during life of project

4. Mission director: Rey M. Hill, /cting Director,
1969-1972

b. Project officers: Capt. William McQuary (danitary
engineer on PASA to USAID/Thailand fronm
U.S. Public Health Service, 1965-1968), and
Jobhn W. Neave, P.E. (direct-hire, sanitary
engineering advisor, 1968-end of project)

10. Host Country Exchange Rates
a. Neme of currency: Baht (B)
b. Exchange rate at time of project: B20 = §1
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B. Basic Project Identification Narrative

l. Objectives
The potable vater project was part of the
Accelerated Rural Development (ARD) prograa which
began in 1964, as a method of winning and holding
the loyalty of rural villagers in the parts of
Thailand threatened by comaunist insurgency. The
Potable Water Project 1like other prujects in the
program, wvas to demonstrate governmeat concern
for the vilia;orn' velfara, to increase economic
development, and to strengthen local government
institutions.
Specifically, the principal project objectives
vere the following:
8. to provide piped potable water to one
principal community (of over 500 but not
more than 10,000 inhabitants) in each of
the 473 subdistricts (tambons) in the security-
sensitive areas of Northeast Thailand and
othecr selected strategic communities in the
North and the South until a total of 600
comaunities received potable wvater;
b. to improve the Thai capability to plan,
develop, and administer a national progran

of construction and operation of piped
village vater systems;l

1!lch Piped vater system consists of: (a) a source of
vater (stream or well); (b) a water treatment plant; (c) a
vater storage tover; (d) a distributlon system (pipes and
taps); and (e¢) puamps to move the wvater betwveen source, treatment
plant, and taps.
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¢. to provide in-service training for 150
personcel of the Sanitary Engineering ,
Division (SED) of the Thai Ministry of Public
Health (MOPH), as well as U.S. Engineering
Training for 10 Thai engineers; and

d. to serve as the"spearhead and pilot project"
for a much more comaprehensive National
Potable Water Program aimed at providing
piped potabdle vater facilities in 10,000
to 12,000 rural communities in the next 30
years.

2. Implementatiou
The project was developed in large part by
a mission sanitary engineer and the director

of the Sanitary Engineering Divilion.l

The project
agreement was signed by the mission and the
Department of Technical anc¢ Economic Cooperation
(DTEC) of the Royal Thai Government in April,

1966. 1In August, 1966, SED signed an AID-financed
contract with the New York engineering firm of
Tippetts-Abbett-McCarthy~-Stratton (TAMS) to provide
services over the initially outlined three-year
project period. The TAMS setaff reached a peak

of nine American engineers and five Thai staff. The
project vas initially managed by the aission's
Office of Heslth and Population Planning, then by
its Office of Capital Development, and finally

transferred to {ts Office of PField Opcrations.z

lthe aisston sanitary engineer wvas William A. McQuary;
Somnuek Unakul was the director of SED and SED's director for
the Potable Water Project.

zrourtccn U.S., Peace Corps vulunteers, eight of wvhom vere
engineers, also vorked on the project.
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A field office vas established in the Northeast
sunicipality of Khon Kaen and 12 young Thai
engineers vere recruited to direct operations in
the six provinces. Each provincial team included
two engineers, three counstruction technicians
and a driver.

The field office supervised the investigation
of proposed sites, prepared systea designs and
estimates, and addressed provincial asuthorities
on the letting of contracts. The proviancial
tean provided technical supervision and inspection
during the construction phase and monitoriag
and technical assistance during operation.

The entire process vas simplified by the
adoption of standardized designs for the water
treatment plants with capacities of 10 to 50 ca/hr
(cubic meters per hour) and suited to the various
sources and conditions of rav water. All designs
included chlorination. (Representative plints
Are pictured in Plate 1l.)

Water systeas vere installed in two types of
communities, villages and sanitary districts
(rural market towns), at a ratio that was probably

1
about two to ona. Project documents state that

lrhc evaluation teasm visited 52 systems of which 17 were
located in villages and 15 {n sanitary districts. Since this wvas
4 randomly selected sample it is believed that the 2:1 ratio
probably characterized the entire project. The difficulty of
establishing epecific figures is described in section Il below,
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"initiative for obtaining a potable water svstenm

1 In

must start with the villagers themselves."
fact, initiative appears to have come most often
from district officials--the district officer,
district heslth officer, or a local public health
sanitarian. Villagers interviewved say that these
officials held one or more meetings with the
village chief and other villagers to discuss

the proposed systeam. In the sanitary districts
the district officials met with the sanitary
district officials and apparently sometimes, but
not alvays, held a meeting to inform the general
public. To become selected to receive a systems a

village vas supposed to:

i. have an existing but not potable source of
vater;

b. be readily accessible by road;

€. have high interest ia obtaining a potable
vater system as indicated by villagers'
villingness to assist in construction; and

d. be willing to develop a rate structure vhich
vould pay operation and maintenance costs
and provide for future expension.

The amount of financial contribution or self-help

the villagers could provide towvard construction

lJohn W. Neave, "In-Depth Report on the Potable Water
Project,” September 18, 1969, USOM/Thailand, pp. 12-13.
(USOM = U.3' Operations Mission, the name used for AID's
aission in Thailand.,)



(e.g., laying the distribution mains) vas a
significant factor in the selection. In contrast,
in the sanitary districts, vhich have taxing
pover, treasury funds vere contributed bdut no
public funds raised. Candidates for installation
vere revieved by SED and USAID, the mission with
the provincial governors' offices formally
saking the final selection and establisking
prioritiol.l

In each selected village, villagers chose one
asong thes to become the plant operator. Prior
to completion of construction, these villagers
received tvo veeks' training at one of the project's
five potable vater centers. Subsequently they
vere made responsible for proper operation of the
system and {n most cases for collecting wvater fees.

When plant construction vas completed, the
plant and wvater distribution system were turned
over to the local government for operation and
maintenance. The local government, in turn,
usually delegated authoricy to the district
officer or village chief or, where applicable, to

the sanicary discrice.

lsee also Tippetts-Abbeut-McCarthy-Sctratton, "Community
Potable Water Project Final Report, August 1969,"” pp.VIll-1=)
("Development of Training Prograa") and I[X-l-4 (“Program
Planning and Iaplementation”).
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3. Relevant Historical Data

As noted above, the Potable Water Project was
part of the Accelerated Rural Development Prograa.
It has also been regarded as part of the mission's
public health support program. Scattered efforts
to improve sanitary conditions in Thai villages
had been made during the 1950s. As the incidence
¢f malaria declined ia the late 50s, gastro-
enteric and diarrheal diseases became identified
4s the greatest health problem in rural Thailand.
It vas estimated that over 90 percent of the rural
population vas infected by wvater-borne intestinal
parasites. Approximately 60 to 80 percent of
all illness and 40 percent of all deaths wveres
believad attributable to vater-borne diseases
such as cholera, typhoid, and dyn.n:arics.l

In 1960, therefore, AID launched a major
initiative, the Village Health and Sanitation
Project. 1Its objectives were to provide at least
one source of sdfe vater in each village, to
provide a asantiary privy for each household, to
improve premise sanitation, to promote health

education, to provide training for a corps of

See Neavae, 0p. ctet., p. 5, and John E. Xennedy, M.D.,
"A Brief History of USOM Support to Public Health Programs {n
Thailand," October, 1969, USOM/Thatiland.



-10-

of ervironmental sanitation personnel, and to
carry out research related to sanitation programming.
Thai health and sanitation officials asked by
the evaluation team about the significance of AID's
support to Thailand's very successful village
sanitation program say they could have implemented
it alone, but much more slowly. "It was because
of AID's help,”" they assert, "that village
sanication flared up rapidly all around the country."
USAID responsibility for ihe VHS projec:
inicially rested with the Public Health Division.
In 1963, it wac shifted to the nevly created
Office of Rural Affairs, the rationale being that
aission efforts in rural sanitation would be
better coordinated with support to other area
development activities, particularly in the
Northeast.
Shortly thereafter, emphasis in the VHS
project shifted from "aided self-help" towards
direct governmeat execution of projects, and the
mission began to focus more on public vorks engineering
activities. The mission's health staff wvas curtailed
as part of the genersl phase-down of U.S. technical
assfastance in Thailand. AID support to the VHS

project ended {n 1965,
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By the end of that year, the VHS project
had installed 5,000 sanitary wells and 220,000
sanitary privies, comstructed 61 village vater
systems in the Northeast and the South, started
village health committees and VHS self-help
activicties in 6,000 villages, conducted 48
provincial vorkshops of two weeks each for 1,187
rural sanitation personnel, given orientation in
village sanitation to 542 other officials,
and established tvo training centers capable
of training 50 additional junior sanitarians
per your.l

Numerous problems were nevertheless recognized.

Health education lagged behind physical improve-

ments and the fundamental outlook and understanding
of the villagers reportedly remained unchenged.

It became virtually impossible for the government

to repair the numerous vell pumps, and villagers
vere neither imstructed in repair, nor did they

have tools to carry (t out. The VHS was not
integrated with the provincial health organization
and administration; logistics, and supervision

vere tharefore autonomous, producing a schism wizhin

the rural health service systenm.

1

Kennedy, op. zit.
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The need for safe vater in Thailand had
been dramatized by the cholera epidemic of 1958-59,
AID assisted an Energency Water Supply Program in
1959, which increased the supply of piped wvater
in Bangkok and Thouburi by one-third. In 1961,
the Thai government requested the help of a U.S.
counsultant in draving up a preliminary 15-year
plan for developing piped water systems in 412
comaunities- of rural Thailand. The Potable Water
Project 1is an outgrowth of this initial request.

In 1966 the mission renewved its support in
rural health as part of a generally increased
concern for the well-being of villagers and the
effectiveness of governmental presence in the
Northeast wvhere insurgency wvas spreading.
Many elements of the village health and sanitation
program were incorporated into a nev Comprehernsiva
Rural Health Project. In 1966, the Ministry
of Public Health lost most of its budget for
village vells vhen this allocation was transferred
to the Ministry of Interior. It was at this time
that the MOPH and AID began the Potable Water
Project.

Responsibilicty for USAID assistance to the

Potable Water Project was placed in the Capital
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Projects Division, however, and later, in 1969,
shifted to the Office of Field Operations. There
vas considerable controversy in 1966 regarding
the project's suitability for the rural Northeast.
The financial ability of smaller towns to support
rather sophisticated water treatment plants with
piped vater systems vas questioned. Because most
northeast villages had less than 1,000 people,
finding suitable sites promised to be difficult.
The alternative of broadening AID support to
include aunicipalities and district towns outside
the politically dissident areas, howvever, was
rejected as not compatible with U.S. assistance
policy to Thailand. The final decision was that
AID support would focus on sensitive areas bdut
that the project scope would be reduced to include
only sites vhere the population was sufficiently
concentrated to make financial self-sufficiency in
operating the systems a reasonable ponsibility.
Advocates of appropriate technology in vater
supply would still criticize this project on the
grounds of its relative sophiscication arguing
that siapler technologies (e.g.,hand pumps) should

have been installed instead. At the time of project
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development, hovever, hand pump installations had
not been successful in Thailand. PYor example,
from June, 19358, to September, 1964, 1155 wells
vere drilled in Northeast Thailand by the

Mineral Resources Department (MRD) of the Ministry
of National Development. Of these, 765 were
provided with hand pumps. By 1966, it vas estimated
that 23 percent of the 1155 had been abandoned.
The program, had suffered greatly because there vas
no follow-up maintenance. Villagers had been left
to repair the hand pumps vhen they broke down but
many vere unable or did not atteapt to do so.

No really reliable statistics are availabdle,

but 1966 estimates indicated that SO0 percent of
hand~- and powver-operated pumps installed vere
broken and not rcpaircd.l The evaluation teanm
found several wvells vhere AID hand pumsps had bdeen
irstalled but none vhere they remained. The

cost of MRD wells, based on estimated

numbers of users is extremely high--appraised as
approximately US $100 per capitca. Under the
Potable Water Project, in contrast, developmant of

surface vater sources vwith complete treatament and

1“..'.. 220 ctto. PP 6-70
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including basic distribution piping is less than
US $10 per cnpi:c.l

VERIPICATION OF EXISTENCE

The Potable Water Project was originally designed to
(1) ©Huild 250 piped systems reaching 600 villages with
& combined total population of 600,000 to 1,000,000 by
1971, and (2) help the MOPH'S §:§T?:?i-fnginoorin|
Division develop the capacity to plan, design, construct,
and saintain a netwvork of potable vater systess.

It 4s difficult to detersine accurately the total
nusber of systems built with AID funding. By 1972
vhen the project forsally tersinate!, a total of 342
rural vater systemss had been installed. Of these, the
153 systems that vere in operation, under construction,
or approved for the 1969 construction progras vere all or
partially AID-funded. These plants vere designed to
serve 363 cosmunities with over 400,000 residents
vhen cospleted. An additional 98 systesmss vere completed
during the following tvo-year period and many but not all
of these vere AID-funded. There vere also & number of
systems at least partially funded by AID still in various
stages of design or construction at the time of project
teraination. In addition, over $600,000 of AID-financed

prtoject commodities had not yet been installed by the

INccvc. loc. ¢cit,



end of the project. These consisted of diesel enginas,
vater pumps vith electric motors, and wvater pumps vwith
gasoline on;in.o.l It may thus be roughly estimated that
of the 342 systems, perhaps three quarters wvere built
under the AID project. The remaining one quarter under
the Thai National Potable Water Project nevartheless

all benefitted from AID standard desigas, commodicies, or
trained personnel.

The Sanitary Engineering Division did develop the
capacity to plan, design and construct a network of potablea
vater projects. PFrom project termination to 1979
approximately 400 systems wvere célplcéod. There are
currently 572 piped water systeas in rural areas (settle-
ments of less than 5,000 population) and an additional
191 systems serving communities of over 5,000 population.
Most of these vere designed and constructed under the
direction of the Rural Water Supply Division which wvas
established within the MOPH's Ssnitary Engineering Division.

These systems have been the subject of a aumber of
evaluations. A 1969 eurvey by the U.S. Auditor General
found 74 percent of the plaats in oporation.z The 1972

GAO terminal asudit report indicated less than 25 percent

lTvclv. diesel engines are still unused. The Rural Water
Supply Division is gradually using the balance of surplus
coammodities as needed.

2GAO Audtt Raeport 69-12, June 9, 1969.



operating well, another 25 percent with limited operation,
and 50 percent not opcrating.l Consulting engineer
Richard Frankel, in a 1972-73 evaluation of 165 AID-
funded systems in the Northeast, found that the average
system vas out of service approximately once every two
months {or an average period of nearly three veeaks
because of mechanical tailurc.z Thus at the end of the
funding period previous evaluations had concluded that
the capacity to saihtain the systems vas a nmajor
deficiency in the project. The present evaluation

has reached a quite different conclusion as discussed
in Section III.

Where systems have not been functioning, however,
the reason appears in nearly all cases to have been due
to mapagement rather than technical problems per se.
Tke project had not anticipated, or not adequately
anticipated, management aspects of saintaining and
financing syscems operations. There vas technical
training for operators but aot danagement trainin for
village chiefs or any other village leaders. It {s
rather amusing that AID's engineering contractor (TAMS)

detailed 25 specific steps leading to plant completion

16A0 Audic Repore 8-493-73-3, July 19, 1972.

2Rtchard J. Frankel, "Systems Evaluation of Vi{llaga Water
Supply and Treatment in Thailand," Water Resources Rasearch,
Vol. 2, No, ), June, 1978.




and then made a flying leap tc a 26th step, "Villagers
drinking the treated vater?" (See Appendix G.)

Users of the operating systems regard thea vith esteea.
This is especially indicated by their villingness in
sany comsunities to make high initial investment for
private connections as vell as the continuing monthly
charges. All users praise the systeams for the great
convenience they provide. (See Table: Percent Systems

vith Metered Connections.)

III. PROJECT EFFECTIVENESS
Most piped vater systems built under the Potable
Water Projec” are :ontinuing to function more than ten
years after the first systems vere inscalled. This is
contrary to the expectations one would develop based on
the earlier evaluationz which iandicated that as sany as
half the systems vere not functiouning at all or wvere of
limited use because of inelility to saintain the technology
or uanvillingness of villagers to pay for the vat.r.l
Of the total 52 systems visited, ounly 7 wvere not functioning.
The provincial government agencies ("P.A.0.s"),
sanicary distric-s, and village committees each nanage
"_thelir respective systess and generally provide necessary

fiscal and operational management. Up until this year

1GA0 Audit Report No. 8-493-71-3 (July 19, 1972) and

Frankel, op. git.

2Tho saven non-functioning systems vere all locazed in

only three irovlncoo--uahon Phanoa (three), Nong Ka!{ (tvo),
and Chiang Ra!l (twvo).
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the Rural Water Supply Section of the MOPH's Sanitary
Engineering Division has continued to train the community
operators and to support and supervise them and their
systems. With very fev exceptions, the operstors are
qualified, competent, and motivated. Most vere inicially
trained for two wveeks and have received refresher
training and important support and supervision, usually
°n & monthly basis from Rural Water Sectiom personnel.

Of all the oparators of the 45 vorking systems visited
nearly half are still serving as operators today. This
is especially significant since many worked on a volunteer
basis for about the first five years and today receive
only the lowvest level of civil service pay.

The fact that rural vater programs have been ada nistered
by & multiplicity of Thai governmental agencies has been
somevhat problematic.lt The Thai government.has, therefors,
recently established a single coordinating body with wide
povers--the Provincial Water Authority (¥WA)--which over
the next three years will gradually assume responsibilicy

for all piped vater systems outside sunicipal Bangkok.

1Ac:ivc {n vater resources development have been at least
three departments of the Ministry of National Developament,
four deparcaents of the Ministry of Interior, the Ministry of
Public Health and the 0ffice of the Prime Minister (Neave, op. cit
Appendix D).

20! the 52 sysctems evajuated, 20 are nov rurn by provincial
dovernmants (PAO4), 16 by sanitary discrices, 1§ by village
committees, and a single large plant by the Provincial Water
Authortcty,
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This may be both advantageous and disadvantageous
vith regard to the effectivenass of the piped water systcems.
On the one hand, the fact that the central government has
created such an authority, and is encouraging it to play
an assertive role in providing safer water to all
Thailand during the United Nations Drinking Water and
Sanitation Decade, appears 1nd1cat1§. of high level
comaitment that should assure even greater fiscal continuity
than has prevailed until nowv. On the other hand, the
effectiveness of the rural piped water systems has been
in great part due to the continued high quality support
and supervision provided by the MOPH's Rural Water
Supply Section, especially through its monthly visits.
The PWA, howvever, does not have the resources to provide
the same level ot support. Thus without continued
supervision the effectiveness of the systems may, in fact,

be co-prinilcd.l

1Thcr¢ is already evidence that operating standards have
detariorated since the lural Water Supply Section began
discontinuing monthly supervisory visits. In one system a
small submersible pump hLas been installed to pump water into
the distribution systen prior to filtration. When asked why
this was done the plant operator indicated that he needed
additional capacity because the filters vere too slow. (An
alternative would be to backwash the filters.) Waen asked {f
the Rural Water Supply Section had approved this he stated
that the practice had started only last month after the final
visit of the Rural Water Supply Supervisor.
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A. Financing

Most systems are coumpletely self-gsufficient
financially with users paying full costs of maintenance
and operation through fees collected for water
delivered. Of the 45 operating systems evaluated
it wvas possible to obtain fiscal data from 1978
on 35. Thirty-one of these vere operating at a
profit while 4 vere operating at a loss and had to
be subsidized by general rcvcnucl.l The situation
in 1979 has changed. In the past year more meters
have been added and at least one of the systems
previously operating at a loss is now proficable.
All systems, hovever--vhether self-sufficient or
not--are being supported by general revenues if not
by specific fees for wvater used. Water costs vary
from two to five baht per cubic meter, with most
systems charging three baht. This is higher than
is currently charged in Bangkok but it is acceptable

to users of the systems.

B. Per Capita Costs
2
The 352 systems serve nearly 110,000 people.

Their cost vhen builc was 19,240,000 baht. The cost

luList of Rural Water Syscems, 2509-2521 (1966-1978),"
Rural Water Supply Section, Ministry of Public Health, Bangkok, 1978,

222. cic.



of service per person is approximately 175 bdaht.
In addition to the original capital costs of the
systems, some 9,600 metered private connections
have been installed in the 352 systems. These are
paid for by the individual users at an average cost
of 3O baht per capita. Community contributions wvere
3,744,000 baht. This is an average of 34 baht
per capita presently served. Each user has, therefore,
an average investment of 64 baht while the capital
cost is 141 daht for the plant and distridbuction
network.

Other costs not included are the U.S. contractor's
costs (approximately 10 baht per capita), Miniscry
of Public Health administrative costs (estimated at
20 baht per capita), and direct USAID advisory
costs (4 baht per capiu).1 Total costs of supplying
vater for the sample of villages evaluated {s thus
239 baht per capita for persons actually served by
the 52 systems. (Table l).

According to AID's U.S. contractors {in 1969
the average ovarall cost of supplying potable vater to

villagers was $6.80 per capita served. Local

1
Tippetts-Abbett-McCarthy-Sctratton op.cit., p. XIl=2.
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Table 1: Costs of Service for Systems Evaluated®

Baht Per Per Capita

Capitca us
Total Cost: 19,240,000 baht 175 8.75
Community Comtribution: 3,744,000 baht 34 1.70
Cost of Private
Conaections: 3,348,800 baht 30.4 1.32

*A total population of 110,000 vere served; there vere
9,568 private connec:ions.

.

coutributions vere reported to have averaged $1.70

per capita and SED subeidies $5.10 per capita. This
figure did cot include the TAMS contract cost

($0.30 per capita), SED administrative costs (estimated
at $1.00 per capita), or direct USAID advisory coets
($0.20 per capita). Adding these costs, the total
overall cost of supplying potable vwater to villagers
vas calculated as 3$8.50 per capita as of 1969.

In comparison, capital improvement costs for vater
vorks extensions in the U.S. during the project

period vere between $30 to $40 per c.pltl-l

lﬂcavo. op.cic., p. 21,
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DEVELOPMENT IMPACT

A.

Health Impact--The Intended Consequence

Drinking shallov vell vater is like using
liezroin. Once you do it as a young boy
you become addicted for life.

It is _okay to drink chlorinated vater, just

as long as you boil 1t first.

These statements vere the responses of villagers in

————- C —— ————— oty G oot . e e <

the Northesast vhen asked about their preferrad

source of vater for dtinking. These responses are
significant because they illustrate the somewhat
ironic fact that villagers do not automatically
drink the vater provided by the Potable Water Project.
Project:-goals had focused on improving health status
through provision of potable vater which is chlor-
inated in 37 out of the 45 operating systems visited.
The assumption wvas that villagers, once provided with
potable vater, vould of course driak 1:.1 This did
not alvays happen.

In 3 of the 45 operating systems evaluatéd .0 one
drinks the piped vater. 1In ll systems some of the
population drink the piped wvater; in general, the
younger cosmunity members drink the piped water all
year vhile older people drink piped water only during

the dry season Most of the population in villages

1

See Appendix G.
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served by the reaaining 31 operating systems do drink
the vater although some meabers of most communities
use alternativa traditional sources such as rain
vater or vater from shallov wells. The evaluation
team tried to gather health statistics that could
demonstrate health impacts of the project. Such
statistics do not exist. No baseline data wvas ever
gathered either prior to or during {mplementation
for the purpose of measuring impact. A report by the
AID project director stated the following:

The Potable Water Project has not included
provision for measuring impact on the villages
receiving potable water systems that might later
be converted to a cost-benefit ratio, nor
even aay provision for measuring health bene-
fits accruing to the villagers affected.

This would require an economic analysis of the
village and reasonable accurate health statistics
prior to a village actually getting a potable
veter systea. This has not been done nor
contenaplated. If it wvere, a follow-up study

five to ten years after a potable water systen
has been provided would give an accurate analysis
of benefits valuable to other Thai agencies and
governments all over the world. There are

some alternatives, however. Almost 2very village
that has receilved a potable wvater system has a
secoud or third class health center with general
records of visits, frequency of visits, diag-
nosis and treatament. Records of births, deaths
and infant mortality rates are also kept. With
this information to start with, perhaps a trend
tovards better village health could be established,
although {t would not provide the accurate
plcture that statistics develcped primarily for
measuring potable water supply provision

impact would givae,

1

Neave, op.cit.
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Contrary to the above statement regarding
village health records, however, health statistics
do not exist on a village-by-village basis from
vhich judgments about impact can be made. Neither
village, district, nor provincial health personnel
vere able to provide the evaluation team with
figures on disease incidence by year for even the
recent years. Some rural facilities said they had
begun keeping such records only in 1979. Others
indicated that they have been kaeping records but
that the nuaber of diarrhea cases noted is greater
than before because their surveillance and reporting
methods are improving. At the national level,
health statistics wvere said to be poorer than those
of other ministries. Nevartheless, villagers
served by the piped systeus-~-and especially those
with private connections--now have access to an
abundance of water piped directly to the home.
This increased quantity of water has resulted in
sanitary practices that villagers report have had
beneficial health impacts, including decreased
skin disease and diarrhea. Sanitary practices

facilicated by the greater availability of wvater



include bathing, vashing of clothes, vashing of
utensils, washing of food before consumption, and
improved infant and child care.

The availability of piped vater also seems to
encourage the use of water-sealed privies. In
villages served by 10 of the 45 operating systesms
all villagcgl have or use neighbors' water-eealed
villages served. by another 2 of the 45 systems use
vater~sealed privies. In the case of only 4 of the
45 systems do less than half the population of the

villages served use this method of excreta disposal.

Economic Impact

Of the 45 operating systems visited, 15 serve
primarily the business community of small market
tovns. The majority of systems, howvever, serve
either all or a portion of village households. Both
the business communities and the villagers have
benefitted from the project but because of AID's
present policies it is this latter group chat wvas
the focus on the evaluation concerning impact.

What is significant with regard to economic
change for these villagers is the quantity of water

that is delivered, directly and reliably to the home.



This convenience results in considerable time-
saving and increase in vater use per household.
Villagers vere asked vhat the effects of this has
been. Most respondents gave as their first answver
more gardening and farming. The second most common
first answer vas crafts activities. '"Convenience"
and better health wvere the third and fourth most
frequent first ansvers. Villagers responses to this

question are given in Table 2.

Table 2: Effects of the Piped Water System on the Community

Number of Times Mentioned
Effect First Second Third
More Gardening and Parming 21 3
More Crafts 4 2
Increased Convenience 4 1 1
Better Health k)
Increased Income k)
Raise More Animals 2 6 3
More Outside Jobs 1 1
More Fishing 1 1

It is notevorthy that respondents in three
communities sav the piped vater supply as an insurance
against loss of imcome during drought. 1In times of
crop failure in the non-irrigated areas of the north-
east, many uale heads of the household aigrate to

Bangkok for wvage labor until the next planting season.



According to villagers interviewed, the minor
irrigation of high value crops, such as garlic and
onions, as vell as the increased amounts of animals
raised has provided greater protection and enabled
Bore men to remain home rather tham migrate temporarily.

Originally most of the systems provided community~-
vide access to the vater through public taps. Under
this condition virtually socio-ecomomic groups
benefitted more or less equally. The schedule for
collecting revenue from the public taps vas in most
communities, a flat fee per household or person.
Most communities failed, hovever, to pay the full
fees. As a result, systems almost universally
changed to metered private connections and most
systems closed all public taps. Each private metered
connection costs between 3C0 and 450 baht for instal-
lation and an average of 3 baht for each cubic
meter of water used, a rate higher than is currently
paid in Bangkok. Comversion from public to private
taps meant that some villagers originally served
by the potable vater project are no longer served;
these are generally the poorer villagers.

Some systems, howvever, still retain some public

taps and formal or informal meter sharing does take
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place. Evaluation findings indicated that approxi-

mately half the systems are serving betwveen 90 and

—— . wi e -

100 percent of all residents. (See Table 3.)

Table 3): Percentage of Community Served by Piped Water Systes
rcenta of 8 ems Percentage of Community Served
L 1) 90-100
3o 50-89
20 less than S50
C. Social Impact

The piped vater system itself {s one of the
social services that AID has assisted in providing
to Thai people. It is virtually impossible to
disaggregate the effects of this project from the
vhole of the Accelerated Rural Development Progranm
of vhich it wvas part. Insurgency has apparently
declined in the Northern regions vhere the progran
concentrated and it appears that people of these
regions consider themselves nore a part of Thai
society than before. The Potable Water Project
reinforced participation in village-level organization--
specifically, in the village comaittees that vere
initiated under the earlier 7illage Health and Sanita-~

tion Project.



The piped vater systems vere originally buile
to provide piped vater to entire communities through
the use of pudlic taps. As noted above, there has
Been an almost uaniversal change from predominantly
public taps to metered private commections. In view
of AID's present mandate to serve the "poorest of

the poor,"

sany of the systems would not now be
considered socially sound according to criteria

of equity. HNevertheless, in over half of the com-
sunities vith piped vater visited, approximately

90 percent of households are served through a combina~-

tion of meter sharing and a fev public standpipes.
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Yor the reasons stated in the above section on
economic impact, all socioeconomic groups vere
originally affected. QRecent measures to establish
greater finamcial viabilicty havae, however, excluded
villagers unable to pay for the services. Communities
served by the project are almost 100 percent That
and thus no siganificant changes have taken place with
regard to minorities.

Women and children are the main bearers of vater
ia Thailand. 1In those households nowv served by
piped wvater vomen and children nov have extra time
vhich {s generally used for activities--such as
veaving and gardening--that either generate income
or raise the household subsistence level. These
activities are regarded as less menial than vater-
bearing=--"Women prefer raising vegetables and veaving”,
1t vas said, "because Lt is not so boring and 1t

lets them uee their brains”.

v 1 t
The provision of domestic vater supply has
facilicated a more hyglenic household environment,
encouraged the use of vater-sealed privies, and
provided the opportunity for more household gardens.

NOo negative {mpacts vere apparaenc.



SPREAD AND REPLICABILITY
The concept of piped water systems in rural villages

has been adopted by the Thai government and used throughout
the country. Under the AID-supported Potable Water
Project about 250 systems vere installed. Since then,
Thailand's Nationmal Potable Yater Program, vhich vas
spurred by the AID project, has brought this number to
nearly 800, a large proportion of vhich have been builc
according to the AID contractor's basic designs.

Originally the piped vater systems vere designed to
serve the entire coununity through provision of public
taps. In an effort to make the systems financially
sound the managers of most systems eliminated public
taps and shifted to supplying vater vias metered private
connections. This reduced the number of persons in the
community wvho vere served. Since the public taps were
closed the number of metered connections has continued
to increase, hovever. Alaust all systems evaluated
report annual iancreases i{n the number of meters and in
the amount of vater delivered. 1In addition many systems
are extending distribution netwvorks to areas previously
unserved.

It {s estimated that 17 percent of the rural population
of Thailand is served by piped water systems providing

for the most part treated chlorinated water.
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FACTORS RESPONSIBLE FOR RESULTS

A.

Positive PFactors

AID's previous project acitvity in rural Thailand
in general and in particular its support to village
health water and sanitation has been a major contri-
butor to this project's achievements. (See Section I
above.) The participant training in U.S. inscitutions
given to Thais under this and the earlier projects
provided an important cadre of highly moiivated
vell-trained professionals eager to wvork with AID
and committed to improving health and the quality of
l1ife in rural Thailand. The present evaluation wvas
assisted throughout by Thai graduates of U.S. degree
programs. Conversation over tea one morning in a
provincial outpost north of Bangkok found eight
U.S. universities represented by Thais present. They
noted that of Thais sent to the U.S. for training in

the various fields of sanitation 100 percent have

- - - -—

returned.

A factor of equal magnitude and consequence has
been community participatiou and coamitment. Individual
systeas for vhich communities contributed substantial
amounts of money and labor generally succeeded

/
vhereas those for Wwhigch.cemtributions wvere only
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ainimal, or vere made on their behalf by government
bodies, tended to fail or to meet needs of only
the community elite~-even vhile part of the same
project.

Other jostotve factors have, for most systeas,
iacluded:

*the continuity of operators over time;

*the quality and regularity of supervision and
supporte;

*the existetce of a hierarch, of districe,
provincial, and regional health, ssnitation,
and local government offices with good communi-
cation netvorks from vhom rural operators can
secure advice, assistance, and equipment;

“the existence of regional field headquarters
established for systems design, personnel
training, vater testing, and varehousing of
commodities; and

%the fact that systems vere installed oanly in

communities that comaitted themselves to a
substantial financial contribution.

Negative Pactors

1. The U.S.-furnished Onan engines proved to be a
disaster. They broke down and spare parts vere
difficult to obtain. Many have since been replaced
by Japanese or British engines.

2. PVailure to design & masintenance componeat until
too late {n project implementation resulted {in

non-functioning and inferior performance of systems
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that vere essentially technically sound. This need
should have been anticipated.

J. Iu the more urban comamunities systems vere
frequently superimposed by external authorities as
8 result of vhich community elites captured the
benefits of the system to the virtual exclusion

of the larger community.

VII. LESSONS LEARNED
A. Gegeras egsons

1. Qarticipation. 1In the communities vhere
this project succeeded in serving a large
portion of the putlic, there vas genuine
comsmuanity commitment and parcticipation. Those
vho participate benefit. Where participation
is restricted to elites, only elites benefict.

2., lncremental Steps. VTFev would argue that the
most desirable vater systea {s one that can
deliver vater continuously to each household
in & community. An AID vorkshop held prior
to this evaluation concluded that rural
vater supply projects are more likely to
succeed vhen the technology chosen represents
an {ncresental {mprovement over the existing
level and can off{er the prospect of further

step-by-step pro;rcnn.l

1chort of AID Workshop on Rural Potable Water Supply,
Noveaber 16-17, 1978 (3ee Appendix L).
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Tradicional vater resources in rural
Thailand are: rain vater collected from
roofs; vater from open shallow wells; surface
vater from rivers, ponds, and reservoirs;
and vater froa deep vells with pumps. Rain
vater 1is collected and available domestically
and other vater sources are usually not
distant. Any systes vhich would offer an
incremental improvement wvould need to displace
A’ present source and be perceived as offering
better quality, greater quantity, or more
convenience. Hand pumps for shallow wvells
do not seem to be perceived as enough improve-
ment to wvarrant the effort to keep them
functioning.

Iraining. Those responsible for the operation
of the project must be adequately trained.
Training cannot be a one-time event. Levels
of performance after training aust be
monitored.

Sypervision and Institutional Support. The
functioning of all systems must be supervised
4t all levels. Supervisors should be equally
prepared to praise good performance as to
correct inadequate perforaance. Supervision

aust be regular and frequent. Supervisory



institutions nust be able to provide advice
on all necessary matters.

The Rural Water Supply Section of the
Ministry of Public Health has been an
extremely effective organization and is, in
the team's opinion, responsible for the
improvement of the systems that has occurred
since previous evaluations. The Rural
Water Supply Section no longer has this
responsibility. Those interested in the
continued functioning of these systems
should amonitor the effectiveness of the
systemg closely during the transition to
sanagement by the Provincial Water Authority.

3. Commoditiss. U.S. commodities furnished
should be equal to or better than their
equivalents manufactured in other countries;
otherwise AID should allow purchase of foreign

coamodities.

B. Specific Lessons Regarding Water Projects

1. Convenience. Water systems provided by AID
should alvays be more convenient than those
already in use. Likelihood of acceptabilicy

is otherwise lowvw.



«39-

2. Quagtity. Abundance of water should be
recognized as a major facror contributing
to improved health.

J. Health Impact. While it is difficult to
prove health impact, it will be impossibdle
to do so unless data for local communities
are systematically gathered on a village-
specific basis.

4. Yinagcing and Bquity. If AID desires to install
piped vater supplies in rural communities
vith the intent of serving the poor, it must
ensure that the systems are financially
viable. Evidence from the Potable Water
Project clearly shovs that {t was not possible
to meet operating costs by collecting revenues
from public facilicies. Metered individual
counections do provide the necessary fiscal
stabilicy, but they generally exclude the
poorest community members. Provision of
service to the entire community by means of

universal meterinj should be encouraged.

——— wr e wwn — - - -

To make vater affordable by the poor,

this should be coupled with an increasing block
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rate tarriff schedule. Such a schedule
provides the first units of wvater at low
prices and increasing costs per unit for
increased volume delivered. The poor

of the community would thus receive service
at low prices wvhile those vho wanted and
used larger amounts would pay the major
part of the costs.

Credit programs peraitting poorer
comnmunity members to partially defer payment
for meter installation should also be
considered as should metered water sharing
schemes.

Regionai Variation. Diversity of culture
and sdministrative capabilities amust be
taken into account in project design and
evaluation of {impact.

In tytional Memory. The Thailand mission
has not followed standard AID procedures

of retiring documents after five years.
Instead many useful documents have been
selectively placed in the mission's library.
This is of great benefit for evaluations

such as the present.
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Appendix A

MAPS
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Province

Khon Kaen Province

Tha Phra
Kut Kvang
Phra Ku
Yang

Nong Ta Kal
Nong Rus
Lava

Aspur Manchs Kiri

Ban
Sakon

Nakoa

Phong Sawvang
Nakon Province

Tha Rae

Ba HY¢

Kok

Phang Khon
Rai

Phanos Province

Na KXhok Kwvai
Atsamarat
Tha Champa
Tal

Phoa Swvan
Tha Kho

Saen Phan
Nam Khas

Ubon Province

Ban
Ban
Ban
| T}
Ban
Ban
Ban
Ban
Ban

Yang Cha
Amnat
Khaain
Don Wai
Nam Plick
Dong Bang
Noa Pho
Koeng Nati
Tha B

Appendix B
SYSTEMS VISITED

Date of Visitc

November
November
November
Noveaber
November
November
November
November
November

November
November
November
Noveaber
November

November
Noveamber
November
November
November
Novesmber
November
November

Novenber
Novesmber
Novesmber
November
November
November
November
November
November

- - WV RV NV NV I RN

[ - N N- B

10

10
11

11



Provigce
Chiang Mai Province

Ban Khuan Kong
Ban Hat Sai Thong

Laaphun Province

‘mapur Mae Tha
«~8put Uvar

Chiang Rai Province
Tambon Mae Chan
Ban Mae Suai
Ban San Sati
Ban Mae Kham
Ban Tha

Prayao Province
Ampur Chaing Kua

Rayong Province
Ban Tang Kuien

Udon Thani Province
Ban Non Sa-at
Ban Muang Phruk
Ban Na Kha

Nong Kai Province
Baa VWiang Khuk
Baa Thoa
Ban Koag Nang

Pretchup Kiri Kam Province

Baa Ra{i{ Bon
Ban Phrong Kasang

November
November

November
November

November
November
November
November
Noveaber

November

November

November
November
Noveaber

November
November
November
Novesber
November

November
November

Date of Visit

18

19
19

20
20
21
21
21

21

26



Appendix C
M ODOLOGY
The evaluation team consisted of a geographer and a

social snthropologist from AID, Washington, and & sanitarian

from the Thai Ministry of Public Health. It wvas assisted
throughout and accompanied for part of the field vieits by

a Thai national, assistant project officer of USAID/Thailand.
In each region the team vas joined by a chief regional sanita-
tion officer, vho provided local transportation and spoke the
local dtlloctl.l The field portion of the evaluation lasted
six wveeks.

The selection 6f systems visited by the evaluation tean
vas made from the final report of the U.S. consultants to the
Potable Water !rojce:.z This report listed 212 systems
completed, uander construction, approved, or with the design
completed as of 1969. A randos sample vas dravn from these
212 systems snd stratified by province. Whether or not the
systems had actually been comstructed vas determined by consult-
inag & lieting compiled by the Ministry of Public Health of

3
all vural vater eystemes built in Thailand. Ssmple selection

17.&1:10 fuel coste wvere paid by AID.

z”COoluItty Potadble Water Project Final Reporec,”" Tippetts~
Abbett-McCarchy-Stratton Engineers and Architects, August 1969,
Nev York aad Khoa Kaen.

YeLtst of Rural Water Systsms, B.L. 2509-2521 (1966-1978),"
Rural Water Divisionm, Minietry of Public Health, Bangkok.



-51-

vas modified to eliminate those systems that did not cluster
geographically for daily visits. Fifty-tvo systems serving
133 communities vith a total population of approximately 170,000
persons vere evaluated. Of these, 15 vere located in sanitary
districts (rural market towns) and 37 {n viliages.

A standardized interviev schedule (Appendix D) wvas
administered at each of the sites. Respondents usually included
the eystem operator, the village chief, village leaders, and

other villagers.
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Appendix D

AID RURAL DOMESTIC WATER EVALUATION:
VILLAGE LEVEL DATA SCHEDULE*

Date of field visit: Country:
Tean:
Project name:

Village Data:

Name

Region

Districe

Other designation

Population: Families Persons:

Physical Characteristics:

Elevation

Terrain

Rainfall amount (specify units)
Rainy months (circle) J F M A M
Dry months (circle) J P M A M

J J A S O
J J A S o0
Settlement Patternms:

Diecrete village

Discrete village and dispersed population

Dispersed population and rudimentary village
Dispersed population

Other (specify)

Segment served by improved supply

1. Describe each improved source of supply (include source,
distribution, number of taps, sccessibility, wvater quality,
and present use).

2. Descridbe cthe traditional vater sources (include accessibilicy,
reliabilicy, vater quality, aand present use).

3. Tor each i{mprove source:

8. Soutrce of ides:
1. wvillagers
2. 1local leaders
J. government officials
4. foreiga project persoanel
5. other (specity)

b. Who did plenaing?

€. Was comsmuanity iavolved aand how?

*Actual schedule vas 15 pages in length thus alloving
space for ansvers.



d. Major issues?

e. Did the community understand wvhat wvas going to happen?
f. How long after planning did project start?

g When completed:

h. Did beneficiaries make any comamitment?

i. 1Is vater quality good, acceptable, poor?

J. Are vater outlets convenient?

4. What {e the planned availability of vater at individual taps?
3. How does this differ from original project plans?

6. What is the parcentage of time vater was not available
(during scheduled periods of availability) last year?

7. What percentage of the time (on the average) is vater not
available (during scheduled periods of availability) on a
daily basis?

8. What percentage of the taps are presently vorking as
scheduled?

9. Puanctioning of taps:
8. Percentage of taps that are alvays vorking
b. Percentage of taps that are never vorking
c. Percentage of taps that are operating some of the time
d. Percentage of taps that are functioning on a regular
basis for oanly eome part of the day.

10. Reasons for non-functioning taps (as percent of time not
functioning):

8. Lack of pressure

b. Broken distribution pipe

¢. Broken tap

d. Other

11. Describe the maintensance procedure and problem history
of each improved source.

12. Who has the primary responsibility for msintenance of system?
8. Local person
b. Water committee
¢. Goverament

1J. 1ls there a local maintenance person’

14. Hov (e the person paid?
a. Paid for each jobd?
b. Paid salary
c. Not paid
d. 1If "c¢", vhat vas the incentive offered?




15.
16.

17.

18.

19.

Is there a local supply of spare parts?

If maintenance of system requires outside help, how is this
paid?

a. Not paid
b. Paid for by jobd
¢. Part of government service

If maintenance requires spare parts, hov are these paid for?
a. Not paid
b. Paid by icem
¢. Part of government service

Hov often is maintenance done?
a. BRoutinely
b. When there is a breakdown

If a problem occurs, hov is the person or agency

responsible for maintenance informed?

20. If spare parts are required, wvhere are these obtained?
2. Howv long does this take?
8. On the average
b. As & mazimuas
22. 1s there a charge for vater?
23. What is the charge (or tax) for water by household and
per year?
8. In the case of a public source
b. Tor private connection
¢c. There are no charges
24. Hov are the charges calculated?
8. By the cost of the installations
b. By the abaility of the villagers to pay
c. By the quantity of water used
d. By predetermined standards
e. By the type of service obtained
25. Last year, vwhat percentage of the charges vas collected?



26. Source of wvater

Wet Season Dry Season

Use Actual | Preferred T Actual [ Preferred
Drinking ™

|

Cooking I
Bathing |
!

|

]

Caundry
Water for Animals

Minor Irrt.atiog

P e -

27. Explain difference betwveen sctual and preferred.

28. Hov has improved water source(s) affected community vater
use? (Include time saving and incressed use.)

29. 1If there is time saving, hov is it used?
3JO0. Hov is waste vater used or disposed of?

31. Have the villagers been instructed on the health benefits
of clean vater? If so, by whom?

32. Has the heslth of the community changed since the improved
vater source vas provided? (Note particularly skin and
intestinal problems.)

33. Are there ather project benefits or disbenefits?

34. Howv is excreta disposed of?
8. Are there latrines?
b. Are they used?

33. How important do villagers regard organization activities?
a. Very {mportant
b. Somevhat important
c. Not important

36. WVas a distrineciformal organization developed for the
project?

a. Name of organization
<7. b. Starting date

37. 1s this organisation still sctive? 1If not active, ask for:
a. Past fuanction
b. Pa membership structure

C. Reggon for not being active
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38, List active organizations (include formal water organization)

Organization Function Leadership Structure No. Meambers
M ‘ F

L

-—<+--1y-—-4—

39. Which were most valuable in initiating or supporting the
project? (Probe if there were other organizations not active
tdday but important formerly; get function and reasons for
aot being active.)

40. When did the organization{(s) get involved in the project?
Specify vhich organization(s) and which project, if more than ons.
4. At planning stage
b. At start-up stage
€. At implementation stage (specify construction, main-
tenance, etc.)
d. Other:

41. What is the composition of the organization? (Probe
to get characteristics of participants and leader(s) in terms
of economic status, ethnicity, political power, education, and age.)

42. What is the organization(s) specific function? (Maintenance,
supply, etc.)

§). Does the organization(s) keep records?
44. How often has the organization met in the last six months?

45. How does the organization relate to other sources of
authority in the village?

46. Whar ethuic, religious or other similar distinctions exist
ino the village?
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Note: the objective of 47 and 46 is to determine distribution of
economic resources. Obtain data for total landholding,
agriculture machinery, and livestock from regional authorities.

47. Landholding (specify units)
Largest
Saallest

48. Livestock (specify types and units)
Most
Least
Most
Least
Moat
Least
Most
Least

49. Does largest landholder(s) or livestock owner(s) have
particularly desirable location vis-a-vis the improved wvater
source?

30. Does above person(s) have ability to control distribution
of vater?

31. Howv important is this project for the villagers?
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Appendix E

PERSONS CONSULTED

Term Taucodtr
Chief of Sanitation Section
Nakon Phanoas

Dr. Banyat Atiburanakul
Provincial Chief Medical Officer
Nakon Phanoa

Makon Srisuwan

Deputy District Health Officer
Aunatjatroun District

Ubon Ratchathani

Sampon Thonesan
District Health Officer
Ubon Ratchathani

Dao Keokraisorn
Savitarian Region 3
Nakon Ratchasima

Dr. Bomkit Prapaprasurt
Deputy Provincial Chief Medical 0fficer
Ubon Ratchathani

Dr. Yanyoong Pootrakul
Paovincial Chief Medical Officer
Ubon Ratchathani

Pateep Siridbodhi

Directnr of Sanitation Center Region $
Health Department

Miaistry of Public Health

Laapang

Dr. Aaam Rabsompop
Deputy Provincial Medical Officer
Chaing Mai

Chetpan Karnkaew

Director

Rural Water Supply Division
Department of Public Health
Bangkok

Mrs. Catherine Deaks
UNICEF
Bangkok

Csusakdi Wongsuwvan

Chief of Operations and
Promotion

Sanitation Division Region &

Department of Public Health

Khon Kaen

Sanguan Phrathanti

Chief 6f Sanitary Operations
Sanitation Division Region 4
Department of Public Health
Khon Kaen

Suchin Yoosawvatdi

Director of Sanitation Center
Region 4

Health Department

Ministry of Public Health

Khon Kaen

Sarasin Adyyanondha

Chief of Water Supply Section I
Sanitation Center Region 4

Khon Kaen

Uathana Kaamuang
Chief of Administration Section
Sakon Nakon

Dr. Chana Kumboonrat
Deputy Director General
Department of Health
Ministry of Public Healch
Bangkok

Chit Chaivong

Director Sanitation Division
Ministry of Public Realth
Bangkok
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Pricha Chulauachana
National Officer
UNICEY

Dr. Swish Rasdjarmreansook
Provincial Health Officer
Rayong

Dr. Kujchai Yingsery
Provinsional Health Officer
Ching Rai

Charles S. Pineo
Consultant
Bethesda, Maryland

Rifat Barokas
Nev World Planning Corporation
Nevton-Upper Falls, Massachusetts

Suang Liamrangsi
Sanictation Scientist
Sanitacion Division
Mianiscry of Public Health
Bangkok

Arthur Bruestle
World Bank
Washiagton, DC

J. K. Robert England
Assistant Regional Representative
UNDP Bangkok

Chatchai Ppongprayoon

Chairman Department of Geography
Chulalongkorn Universitcy

Bangkok

Maximilisno Cox
World Bank
Washington, DC

Boleslav Jan Kukielka

WHO Team Leader
Eavironmental Health Project
Bangkok

Lert Chainarong

Deputy Governor

Provincial Watervorks Authority
Bangkok

Heary D. Merrill, O/HPN
USAID/T

Vernon R. Scott, Chief, O/HPN
USAID/T

David Oot, O/PHPN
USAID/T

Somchit Yatarohit
District Health O0fficer
Maesual

Ching Ratl

Charus Tebboon

Deputy Discrict Health Officer
Maesual

Ching Rat

Swai Sungsiri Pong
District Health Officer
Terng

Ching Ratl

Dr. Anas Pongsri

Provincial Chief Medical
Officer

Pra Yao

Thongyoad Promsen
District Health Officer
Dok Tum Ta! District
Pra Yao

Kusjohn Yoagyut

District Nealth Officer
.—.Klang Districe

Rayong
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Surachard Suriyachot

Director of Sanitation Center
Region 2

Chon Burdi

Dedduong Intaro
Sanitarian Region 2
Chon Burt

Dr. Tatan Phunpoo
Provincial Chief Medical Officer
Udon Thant

Nipounth Sribooanroung
Chief of Sanisstion Section
Mong Kai

Suvan Ngamsutdd

Acting Director of Sanitation Center
Region 7

Rat Buri

Saman Koolat
Saaitartan
Region 7

Rat Buri

Bonson Pondl

Provincial Chief Medical
Officer

Nong Kati

Charon Benchavisanu

Acting Director

Provincial Water Authority
Khon Kaen

Richard J. Prankel
SEATEC Ianternational

Consulting Engineers
Bangkok

Khun Palibool

Director 6f Rural Water
Supply Region 4

Khon Kaen

Uinai Manakics

Deputy Districc Health
Officer

Phang Khon

Sakon Nakon



Appendix F

GAO AUDIT REPORT AND COMMENTS

One of the documents reviewed prior to field work was
the 1972 Terminal Audit Report by the Office of the
Auditor General for East Alil.l The auditors visiced 22
systems and found 1l {noperative. The present evaluation tean
visited seven of those 22 systems. Of the 11 systems identif.ud
in the 1972 audit as out of order or abandoned, 4 visited by
this evaluation team are currently functioning. Por example,
Ban Amnat in Ubon Union Province was listed as abandoned in
1971, but is currently providing vater om a regular basis
to residents in five villages. According to the Ban Aamnat
operator and villagers the longest the system vas ever out of
operction since its inception was one month. The others,
(Ban Phra Kue, Ban Kud Kvang, and Ban Na Kok Kwai) are also now
operating. Three systems listed in the 1972 audit as being
io only limited operation (Ban Rai, Ban Aa Yor, and Ban Pang

Kone) are nov {n full operation.

lO!!Lc. of the Auditor General, Area Auditor General-
Rast Asia "Audit Report, USOM/Thailand Water Resources Projects,"”
Audit Report Nusber 8-493-73-3 July 19, 1972. Relevant pages
are attached.
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AGENCY FOR INTERNATIONAL DEVELOPMENT
Washington, D. C., 20523

OFFICE OF THE AUDITOR GENERAL
AREA ADDITOR GENERAL - EAST ASIA

AUDIT REPORT
USOM/ THALLAND
WATER RESQURCES PROJECTS

POTABLE WATER PROJECT
NO 493-11-521-136

LABOR INTENSIVE WATER RESCURCES PROJECT
NO. 493-11-120-206

Period Covered by Audit: Terminal
As of March 31, 1972

Audit Report No. 8-493-73-3

Date Report lssued: JuL 19 972
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AUDIT REPORT
USOM/THAILAND
WATER RESOURCES PROJECTS

POTABLE WATER PROJECT
NO. 493-11-521-186

LABOR INTENSIVE WATER RESOURCES PROJECT
NO. 493-11-120-206

I. SCOPE OF ION

We have performed a terminal sudit of two water
rasources projects, Potable Water Project No. 493-1ll-
521-186 and Labor Intensive Water Resources Project
No. 493-11-120-206, both administered by the USOM Office
of Fleld Operations (0/FO). The audit was performed in
accordance with the provisions of AID Manual Order
No. 793.1, "Audit of Technical Assistance", for the
purpose of reviewing project implementation, verifying
compliance vith agreement terms and applicable AID
Tegulations. The audit included a review of records
uaintained by USOM and Govermment of Thailand (RTG),
discussions with USOM and RIG officiasls, visits to
various project sites and other audit procedures deemed
necessary. We visited a total of 30 RTG offices and
establisbments located in three major cities (Bangkok,
Khon Ksen, Nakhon Ratchasizma) and throughout nine chang-
wvats (provinces): Makhon Ratchasima, Khom Kaen, Udom,
Sekon Nakhon, Makhon Phanom, Ubon, Yasothrom, Roi Et,
and Mgha Sarakhmm. The auditc covered the periods
Jamuary L, 1969, to March 31, 1972 (Potable Water Project)
and June 30, 1968, to March 311, 1972 (Labor Incensive
Water Project).

Significant satters disclosed by the sudit are
preseuted in Sectiom V, Findings and Recommendations.
Major findings are sumnarized in Section III.
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I1. BACKGROUND INFORMATION

ble Wate ect No. 493-11-521-186

This project was iniciated April 27, 1966, for the
purpose of assisting the Sanitary Engineering Division
(SED), Ministry of Public Health, to develop the capacity
to plan,. design, construct and maintain a necwork of
potable water systems in the Accslerated Rural Development
(ARD) changwats. The project aimed to comstruct, by 1971,
approximstely 250 water systems reaching 600 villages and
& population to 600,000 te 1,000,000,

Since inception, the project has been administered by
three USOM offices: Office of Health and Population Plan-
aing (0/HPP), April 1966 through CY 1967; Office of Eco-
uomic Development and Investment (O/EDI), CY 1968 through
the first quarter of 1970; and Office of Field Operations
(0/70), since the 2nd quarter of 1970. U.S. dollar assis-
tance to the project endad with the FY 1970 Project Agree-
ssnt (ProAg). . AID assistance to thes project consisted of
U.S. advisory sexvices, participant training, commodities,
and an AID-financed contract (No. AID-493-14) with Tippecs,
Abbett, McCarthy, Stratton (TAMS). The AlD-financed, cost-
plus-fee contract ($617,626) was executed August 17, 1966,
between the KIGC and TAMS for the purpose of TAMS providing
enginsering advisory training to SED personnel, and was
completed on August 16, 1969.

The financial status of the project as of March 31,

1972, was:
Accrued
~Obligated Expenditures _Balsnce
U.S..Concribucion ,g 2.992.2;3 §'2|276|183 S 16|068

ProAg
‘ Budget Withdrgwn Expenditures
RIG Contribution -

Counterpart Funds lﬁ2|913|274 lﬁ2l646|596 3J8,013,025

(320 equals $1.00)

Exhibit I contains additional financlal {aformation on the
project,



II1.

Labor Intensive Water Resourcaes Project No. 493-11-120-206

This project was {nitiated on June 30, 1968, for the
purpose of assisting the RIG in stizulating the economy of
Northeast Thailand by providing irrigation water to farmers
and employment to local laborers by constructing and re-
habilitating reservoirs and distribution systems. The pro-

Ject objectives provide for the Royal Irrigation Department

(RID), Ministry of National Development to construct 12
reservoirs and to rehabilitate 18 reservoirs includirg
discribution systems by December 31, 1972, RID would
stimulate employment in these areas by employing approxi-
aately 8,300 local laborers.

The project was initially administered by 0/EDI
through Februsry 1970, at which time O/FO assumed the
administrative responsibilicy. U.S. dollar assistance
to this project ended with the FY 1971 ProAg. AID
assistanca to this project consisted of U.S. advisory
sexvices, participant training, and commodities.

The financisl status of this project as of March 31,

1972, was:
Accrued
Qbligated Expenditures Balance
U.S. Contribution 31,121|656 Slll60i3&0 531'316

No counterpart funds were provided to the project. We
wers inforaad by RID, however, that BS6 million (U.S.
equivaleat $2.8 million) was comtributed to the project
from its vegular budget. Exhibiz Il contains additcionsl
financisl {aformation on che project.

or INGS

Audit findings are discussed in dezail {2 Section V,
We summarize below those fiadings which we consider =ost
significant.
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Potable Water Projece:

The SED has fallen behind in its effort to sustain
the potable water systems after the phase out of U.S,
dollar assistance (Para. V, A); and legal problems, RTG
funding limitations, and 3ED operating conditions and
practices have hampered the usage of AID-financed com-
modities (Para. V, B).

Labor Intensive Water Resources Project:

Project objectives for constructing and rehabilita-
ting water reservoirs wers not met because of RIC budget-
ary limitacions (Para. V, C); and project commodities
wvere not effectively used because of lack of coordination
and aocnitorship (Para. V, D).

FOLLOW-UP ON PRIQR AUDITS

There ars no recommendations outstanding from the
last prior Audit Report No. 69-12 of the Potable Water
Project issued on June 9, 1969, which covered the period
April 7, 1966, to December 31, 1968.

There has been no prior audit of the Labor Intensive
Water Resources Project.

TONS

A. usd Overgtions of Potable Water Systems

SED efforts to sustain the potable water program
since the phase out of U.S, dollar assistance have been
unsatisfactory. Maintenance and repair problems scem-
ming from a shortage of mechanics, insufficient or-:at-
ing funds, and inadequate support by villagers have con-
tributed to this condition, As a result, numercus wacer
treatment plants were inoperative, mianimizing accomplish-
ment of the project objective to provide villagers wizh
potable water for betterment of ctheir health.



We visited 22 water treatment plants and found 1l
inoperative, and six operating mm a limited basis, see
Exhibit III. SED officials in Khon Kaen told us thac
there were at least another 31 inoperative water plants
of the 116 under their jurisdiction. As was the case
at water plants visited, mechanical breakdowns and pro-
blems in collecting water fees were the prime causes
fc systems not operating.

The acute shortage of plant maintenance technicians
1s a factor comtributing to the inoperative water systems.
In Khon Kaen, SED officials stated that as a minimum, a
maintenance team consisting of one technician and one
mschanic helper was required for each of the nine chang-
wats under their jurisdiction. Currently, scaffing is
35% below the dasired level, consisting of only four
tsams for the nine changwats. Our review at SED Head-
quarters in Bangkok revealed that SEZD lost many field
personnel vhen counterpart fundiag was discontinued
after U,S. assistance was ended. Although 17 addizioral
field operations personnel were hired by SED o be
funded from its regular RIGC budge:, 36 field operations
personnsl previocusly funded out of countsrpart funds
were dismissed. Dismissal of engineers, construction
technicians, machanics, mechanic helpers and laborers
that are needad in plant operations undoubtedly con-
tributed to the problems of plant maintenance. In this
connection, we noted that USOM issued a Staff Notice
(No. 71-261 dated April 9, 1971), listing criteria that
should be kept in mind by draftezs of ProAgs co ensurve
that & contimuance of project activities are accomplished
by the RIC after U.S. assistance ends,

Another factor hampering the potable vater program
is the lack of villager supporz of the vater s7stems.
Failure to adequately pay plant operators and =maintain
plants coutinues to plague the program. A limiced
number of water users and difficulties in collecting
wvater charges, due to poor village economic conditions,
have precluded the generation of sufficient Tevente
to operate and maintain the vater plants. In one
instance, an operacor received no Tonetary compensa-
tion over & two-year period. In another insctance, che
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amount of an operator's salary payment was dependent
upon availability of funds. Villagers also told us
that operators have left after breakdowns at water
plants because of dissatisfaction with their meager
salaries. Maintenance tesms told us that their pleas
to villagers to purchase lubricating oil, oil filters
and other necessary items for preventative maintenance
vere frequently ignored. As a result, preventive main-
tenance was unsatisfactory, as evidenced by the exces-
sive amount of inoperative equipment.

There is no easy solution to these maintenance
and operation problems of water plants, especially
when causes are varied. Nonetheless, there is a need
to provide. guidance to SED in the area of operation
and maintenance of water plants.

- Recommendation No. 1

We recommend that USOM/Thailand review, with SED,
problems relating to operation and maintenance of water
plants for the purpose of advising SED on possible
solutions to these problems.

- Commodities -~ Potable Water Project

Lagal problems connected with payment of sales
coamission, RIG funding limitations, and SED operating
conditions and practices have hampered the effective
usage of AID financed commodities totalling $629,894.
Details of problems related to commodity utilization
are as follows:

1. ONAN Engines

There were $148,782 of commodities consisting of
360 ONAN engines, 28 ONAN generating plants, and related
- parts in storage at & local discributor's warehouse
(United Machinery) since March 16, 1970, over a dispute
. Tegarding sales commission to the distributor. This
situation was reported in our last prior audit of Pert
Clearance Operations, Audit Report No. 8-493-72-42



issued on September 14, 1971. Our review disclosed
that the RIG was preparing the necessary documents
for initiating legal action against the distributor
to have the commodities released to the project.
Msanwhile, SED officials informed us that, tne over-
hauling of over 300 engines has been unduly delayed,
since the above distressed engines were intended to
be used vhile old engines were being cverhauled, and
diesel engines in many cases were to replace gasoline
eugines for heavy duty service.

Although USOM has been working vigorously on this
problem, there has been no significant progress to get
the engines released to the project. We were told that
the Department of Technical and Econocmic Cooperation
turned the matter over to the Public Prosecutor's
Office over a year ago to initiate legal actiom against
United Machinery Co. for possession of the engines. We
understand a good portion of the delay is caused by the
necessity for translating the bid documents and relevant
correspondence, including portions of Regulation 1, into
Thai, as this is the official court language.

We further understand that the action, proposed tc
be taken by the Public Prosecutor's Office in its case
against United Machinery, includes the filing of an
urgent motion for possession of the engiies on grounds
of public interest pending resolution of the issues in
the main case relating to the wrongful withholding of
the engines by United Machinery. This actiom, if
successful, will enable the Thai Government to get the
eugines immediately upon filing of its suit, rather
than await the results of what might be a long and
protracted period of litigation. Accordingly, no
recommendation is deemed necessary at this time.

2. Water Pumps with Electric Motors

When we visited Khon Kaen in March 1972, 132
vater pumps with electric motors, cost $§74,686, had
been in storage in Khon Kaen for l5 zonths or =ore
because of a lack of RIG funds necessary to make them
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operational. There were 68 Westinghouse Centrifugal
pumps and 48 Westinghouse Submersible pumps in storage
since November 1970; and 16 Peerless Centrifugal pumps
in storage since December 1968.

This equipment, intended for comverting certain
deep well pumps from diesel drive to electric drive,
had never been used, because local currency funds to
purchase necessary transformers to operate the equip-
ment have not been made available. A SED official told
us Chat, approximately 330,000 to 850,000 ($1,500 to
$2,500) was required to purchase and set up a trans-
former, and until such time as RTG provides such funds,
this equipment cannot be used.

3. Water Pumpns with Engines

Warshouse records showed that there were 175
Peerless pumps with Wisconsin gasoline engines and 77
ONAN pumps with diesel engines, cost $206,426, stored
in Khon Kaen. At the time of our visit, the warehouse
was in an untidy condition and we were unable to verify
the exact mumber of pumps stored.

Ouly 87 of the 262 Peerless deep well pumps that
arrived in country on June 30, 1969, have been issued
because of the limited use of deep wells as a source
of water. SED officials told us that usage of deep
well pumps in the future would be limited, since few
of the newly constructed water plants use deep wells

We were told by a SED official at the warehouse
that 44 of the 77 ONAN pumps that arrived in country
during November 1970, have been set aside for newlw
constructed wvater plants and will be used in the near
future. SED Bangkok told us that of the remaining 33
pumps, an undisclosed number were not usable as units,
because the engine components had been removed to
Teplace broken engines in the field. During the audit
we informed O/FO of this condition and O/F0 is now
iovestigating the matter in detail to determine the
basic cause leading to the condicion.
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Recommendation No. 2

We recoumend that USOM/Thailand review with SED,
plans for utilizing pumps in storage identified above
and initiate action to have pumps that are not to be
used in the near future transferred to another area
vhere they can be effectively used.

Labor Intensive Water - Project Objectives

It is unlikely that the Labor Iantensive Water
Project will meet its goal of comstructing 12 water
Teservoirs, rehabilitating 18 reservoirs, and ewp loy-
ing 8,300 laborers by December 31, 1972. Lack of RIG
budgetary support has contributed to this condition.
The status of the project as of March 31, 1972, was
as follows:

New Construction -- Four water feservoirs have been
cmtru:ua,. and are complete except one for which the
vater.distribution system was incomplete. Four water
Teservoirs ware under comstruction. (Work was discon-
tinued at cne site due to communist insurgency.) Work
has not started on the remaining four reservoirs.

Rehabilitation -~ The rehabilitation of nine reservoirs
vas considered completed, and work on the remaining
nine has not started.

Hlﬁf of laborers -- The objective of employing

. . on project had not been achieved.

RID informed us that total lgborers hired on the pro-
Ject vas about 4,660.

The KIG cost for constructing 12 water reservoirs
vas estimated at B75.7 million (U.S. equivalent $3.8
million), but funds provided for constructing reservoirs
totalled only B48 million (U.S. equivalent $2.4 million).
Furthermore, while B8.1 million (U.S. equivalent
$400,000) was provided for rehabilitating the first group
of nine reservoirs, the B10.4 million (U.S. equivalent
$300,000) estimated cost for rehabilitating the remain-
ing aine reservoirs was never budgeted.
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W. CT EXHIBIT I

IOTARLE WATER FROJECT
NO, 493-11-521-186
FINANCIAL STATUS AS OF MARCH 31, 1972

U,S, Contyibution
Accrued
Qbligated Expenditures Balance
Personal Services:
Direct Hire $ 88,033 $ 88,033 § -
PASA 59,506 59,506 -
Contzract:

Tippets, Abbett,

McCarthy, Stratton 617,626 617,626 -
I‘ochar . 6,796 6,796 -
Participants 152,096 136,028 16,0638
Commxodities -2y 068,196 2,068,196 -

Total g 2}992|253 '2'2.976|185 § 16'068
ribution (P20 equal $1.00
ProAg

| Budget  _Withdrawn Expenditures
Trust Funds L/ B 3,222,108 B 2,953,430 B 2,953,430
Project Account l'und‘,"z'/ 239,693,166 _39,693,16 35,059,595

Total Ig;|21§|274 Iﬁ2.666'296 !38|012|025

1/ To psy local currency support cost of U.S. employed technicians

2/ To pay all approved local currency costs (other than Trust
Funds) for the project.

SOURCE: USOM/Thailand financial records.



FOTABLE UATER TROIPC

0, 493-11-328-18¢
Lisited Mot

——locetica ____ Operqting Operation Operating
Khoa Teen:

Baa Phra Kues ) 4

Sea BEud Kweng ) ¢
Udeon:

Baa Nekhs ) 4

Ben Teng X

Sen Neng Swen X
Mohhen PFhoaea:

Baa Teher X

Ben Ma Kek Kwal )

Ban Nung Yeag Chin ) ¢

San Kok Swang b4

Ban Tong ) 4
Ubon:

Rsl Srisocek X

Musong Semeib ) ¢

BSea Amnat )

Sea Kueng Naf X

1§ ] 11t
Poge 1 of 2

Commeaty

Engliane (OMAN) breskdewm - March 1972,
Mo weter - csasl esbaskment demaged - Merch 1972.

Cylinder ring brshkea (OMAN) - February 1972.

Lisited water distribucica. NMalan distribution
plipes breken.

Crenk shafts brekea (2 OMAN) - October 1371 and
February 1972.

Pusp (Farriman) brekea - 1970.

hup plston ring (Farrisen) brokea - January 1972,

Engias (ONMAN) snd pump (Buston) breken - April
1971. Also, weter distribution pipes brcken
extenaively.

Absndoned - 1971,

Absndoned - February 1971.
Only 43 out of 697 feallies use this weter system.

Mater sslty snd yellowigh. Needs filtering unit.

Village encountering finencigl Jdifficulty fn
supporting this system,



San Pong Kons

Bea Yor

Nehhen Rojefms:
Ben Cudjig

Rotl Ec:
Bea Kleng

Totel

; <
4

Burfag Nerch 1972

Lieliced Not

Opergtien Opergting

—Commante

Eagine breshdowm - Merch 1972.
No water distribution pipes.

Opersting eanly 1 heur & day. Brokea deep well
pipe 1o toe shert te punp sufficient water.

Ouly 170 euc =f 1,300 familfies use this weter
system. Villagers camnet afferd pipe installe-
tien costs. 13 public faucets clesed since
May 197} due to difficulty fa cellecting weter
fee.

Meuly epensd water system in March 1972. Only 13
out of 250 femiliss were sble te offord weter
distribution pipes. e public faucets.

Only 140 out of 400 familtes use this water eystem.
Water selty and yelleowish. Filcering uatt now
under construction. Pleat operator, s school
Jaatter receives ne pay for plent operation.



Appendix G

CHECK LIST-OPERATING PLANT INSPECTION
(Taken from coantractor's report, "Comaunity Potable Water Project Final

Report, August 1969," )

1. Operator on duty at plant? YO e NO e
2 Overstorinterviewed if not at plant? YR . NO
3. intake pump in opersting order? Ya No NA
4, Trested weter pump in Opersting arder? Ya No NA
& Chioringtor in opersting order? YO e NO
& Chioringtion being practiced? Y e NO
7. Lime soiution being bewched correctty ? YO e N
& Lime wiytion being fed praperty ? YO e NO
9. Alum solution being betched correctr? YO . NO
10. Alum solution being fed oroperty? Ya No NA
11, Foc formstion: Good . Fair . Poor N/A

12 RS, filter deing beckwasned regularty? Yo _____ No . Na ____
13, &S. filter heng clesned s nesded? YO o NO . NA
14,  Fusl supoly sdequare? YO e NO o NA
15 Chremical suooly adequam? Y o No
1€ Genersi spossrarcs of plant. Good Fair Poor
17. Chiorine resicusl in dis. sva.. None o Q! Q2 0 e Q3
18, Samoles of influent & efftuant mnt monthiy %0 Khon Kaen Y8 . NO
19. Ooerstor treined? Y o NO
20. Opwrator being peid reguisrty? YO e NO
21. Ooerstor menmining deily log? YO o NO
2. Vsives cpersting property ? Yo o MO
Z2. Foczuistor being Gesned & nesded? YO . NO . NA
24 Segimentation nk being ciesned & nesced? YO o NO . NA
8 Asssrwes of weter in clearweli: Goodo . Poor____. N/A ___
3. Wiegan drinking the swatad wete? YO o No

Where grnrwer ne, aons ov poer is chesked, caplein beiow

(Sign) Engineer,
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Appendix H

SANITATION DIVISION: NOW AND THEN™®

SANITATION DIVISION: YESTERDAY, TODAY, AND TOMORROW

Since the pilot program for Rural Health Development (RHD)
had been terainated in 1960, and due to its remarkable suc-
success, the Health Department in cooperation with USAID
launched the continual project called "Village Health and
Sanitation Project" (VHS) which utilized the RHD as a model.

The VHS project had two major objectives. The first
objective was to reduce the mortality and morbidity due to
gastro-intestinal diseases. The second objective was to
improve and promote the basic sanitation condition of all
rural villages, wvhich would cover 80% of the total population
of Thailaad.

This project had been in action for six years, 1960 - 19653,
then it vas transferred to the Comprehensive Rural Health
Project (CRH). The CRE project had the same objectives as
the VHS project, but the sites of implementation vere concentra-
ted in the northeastern provinces of Thailand. The financial
aseistance from USAID for CRH ended {in 1974, but the project
wvae carried on until 1976.

The Public Health goals which have been

set forth in the Pourth Plan of the National Economic and

*Mianistry of Public Health, Bangkok.
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Social Development Plan, have strong influence om the CRH
project to develop to be the Sanitation Division in 1976, witch
its main function that of providing good health and life in
a4 decent environment through better sanitation. As an organi-
zation, this dividion is under the Department of Hhalth,
Ministry of Health. The Sanitation Division is responsibdle
for all activities concerned with eavironmental sanitation,
vhich is part of the Environmental Health Protection Project
(EHP). This project has two objectives. The first one is to
reduce the mortality caused by vater and food borne disease
by 50 percent. The second objective is to reduce morbidicy
due to wvater and food borne disease by 30 percent. (These
tvo figures are based on the vital statistical data of 1976.)
Right after the Environmental Health Protection Project
is completed in 1981, the Sanitation Division intends to divide
{ato two subdivisions, namely, the Urban Sanitation subdivision
and the Rural Sanitation subdivision.
The Urban Sanitation subdivision will be concerned with
the problems of urbam coamunities, such as food sanitation
sud solid vaste disposal and management. To prepare for such a
situation, the Yood Sanitation Project is nowv being undertaken
as & pilot project in the Sanitation Division.
The Rural Sanitation subdivision will be more or less
iaterested in the appropriate health development system that

vill be suitable and practicadle for the socio-economic situation



as well as the culture of each village. In order to fulfill
this goal, many programs of sanitation establishment are now
be sctudied, including the school sanitation prograa, the Sani-
cacion Acceleraticn Village program, and the Follow-up or

Monitoring Network progranm.
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Appendix I

SUGGESTIONS TO AID FOR PFUTURE WATER ACTIVITY IN THAILAND*

The following is a brief outline of findings presented
December 4, 1979, to USAID mission director, Mr. Donald Cohen.
Saveral qualifications should be cousidered vhen reading this
outline.

*Pirst, it has been prepared by one of the tean members
and, wvhile it is believed to represent collective
conclusions, it should not be considered as such until
reveiv by both of the AID/Washington team members.

*The statistics have been dravn from 60 separate
interviev forms; a more careful reviev may alter
some of the figures. (Eight projects wvere eliminated
as not being funded by AID.)

*The evaluation team's assignment wvas to evaluate
only one specific AID project. The team therefore
defers to the judgments of others specifically charged
vith project design.

There are at present over 600 piped vatar gystems serving
cossunities in Thailand that are classified as rural. Of
these, AID funded the construction of approximately 250. The
evaluation visited 60 syscems serving 125 comsunities. The
sasllest vas less thsn 500 and che largest had over 7,000 persons.
The medium size was 8350.

Tie systems vere sophisticated piped vater systems using

both surface and ground wveter. All systems included chlorinacion

of vater prior to discribution although a fev of the communities

*To be integrsted into body of final reporec.



have discontinued this practice. The systems are built to

U.S. design criteria established by the American Water Workers
Association. The following outlines a debriefing by one of

the teanm members with the USAID/Thailand mission director,

the chief of Health, Population, and Nutrition Office, aud

the officer wvwho coordinated the team's activities i{n Thailand.
Three questions vere addressed: (1) What is going on? (2) Why?

and (3) What does this mean for USAID/Thailand?

l. What {is Going On?

0f the 60 systems visited, 5) vere currently working,
2 vere recently rehabilitation and are in vorking order but are
avaiting a trained operator and S are tailur...l The vorking
systems are in most cases delivering wvater to individual users
through metered connections. In almost all cases they are
self-sufficient not only in ordinary operating costs but have
also paid for replacement of major components that have failed.
The average cost of wvater is three baht per cubic meter.
Users all pay although about 10 percent are one or more months
delinquent. A few systems are not metered and a variety of
methods are used to assess charges. A minority of systeams
use public taps, some of vhéch provide free vater. Jpproximately

40 pcrcoi: of the systems provide vater for nearly the entire

10! the four failures one is under reviev by the Ministry

of Public Health for rehadilicacion.



comaunity. The rest exclude some portion either because the
distribuction line does not reach the entire community or
because the poor do not have money for a private connection
vhich usually costs about 300 to 400 baht.

In addition to the piped water system, the evaluation teanm
vas interested in two aspects of another USAID project:
vater-seal privies and shallowv wvells with handpumps. The
communities visited had & high percentage (nearly 80 percent)
of use of water seal privies. This indicates vide acceptance
and spread of this technology.

On the other hand, the team failed to find any AID-funded
handpumps in operation with the exception of one demonstration

pump in the Rural Water Supply Section compound at Khon xaon.l

2. Why?

One simple programs--provision of handpumps--vas a complete
fallure and yet a much more sophisticated vater supply program
vas successful. In addition, residents in ll communities with
piped vater systems had an over 80 percent rate of use of
vater-seal privies. The reasons vhy a simple technology has
failed and a complex one succeeded, and also wvhy there is
videspread use of wvater-seal privies, are not completely clear.
Three reasons seesm relevent, hovever: community acceptance,

finencial support, and institutional suppore.

lru. Rural Water Supply Section has & progras designed
to support handpumsp maintenance which {s under test in the Khon
Kaen ares, bdut the team did not visit the site.



a. Community Acceptance

Coamunities have accepted the piped water systens
because they viev piped vater delivered to the house as
an incremental improvement over more remote sources.

In response to the question, "Does the system save time

or provide more water?" the ansver is nearly uniforaly
that there is both time-saving and more vater use.

When asked vhat is done with the time saved and the extra
vater used the responses are predominately economic.
Villagers cite in particular the use of extra water for
raising additional animals, for raising more market crops,
and for providing more time for home crafts. The estimate
of increased income provided because of the vater systen
ranged froama S to 200 percent.

In addition to the obvious advantages of increased
income, the vater systems are seen by some to provide
economic protection in times of drought and rice crop
failure. The income from the animals and cash crops, {t
vas pointed out, means that heads of households can remain
in the village rather than going to Bangkok for jobs to
tide them over.

There 1is no evidence that handpumps on shallov wells
represent an improvesment over the commonly used rope and

bucket. 1Indeed, there are supplies of both handpuaps and
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vater-gseal privies available in all market centers.
Villagers buy the privies but not the handpumps. Faced
vith the econosmic choice, the consumers opt for privies.

The lesson seems clear, that privies are more highly valued.

b. Institutiogal Support

Hovever great the desire for piped wvater, the systesms
vould not operate unless operators and maintenance people
vere trained and there vas an adequate supply of spare parts
sand & system to deliver thes vhen and vhere needed. Indeed,
in an evaluation by the General Accounting Office in 1971
only half the systeams vere operating. The others vere
abandoned, out of repair, or operating on a limited basis.

The story of hov the systems have improved over time
is really a story of the grovwth of one of the most effective
institutions in the rural vater supply field, the Rural
Water Supply Division of the Ministry of Public Health.
This organizatction has over the past years trained and
retrained every rural vater supply operator, has visited each
systes (usually on & monthly basis) to take vater samples
and to inspect the operation of the sysces, and has provided
maintenance support for problems beyond the capability of
the local operator. The Rural Wacer Supply Division Ls
aov being relieved of responsibility for piped vater
systems; this nov Ls uuder the cantrol of the nevly

formed Provincial Water Authority.
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¢. Financial Support

The syscems visited are for the most part economically
self-sufficient. In the past the systems were run by
either the village conmittee or a tambon (district)
committee. In the sanitary discricts, the sanitary district
coumittee wvas in charge of the systems. Tunds collected
vere used to pay for fuel, chemicals, and spare parts or
component replacements. A single operator ran the system
and in the rursal communities often was a volunteer wvhen
collected revenues failed to provide an excess over costs.

Providing funds for fuel and the need for replacement
of major components led to a change from public tcaps
to private metered connections. Revenues are now usually
sore than sdequate to run the systems. The financisl
support 1is, of course, additional evidence of coamunity

acceptance.

. _What Do Th Mean for USAID/Thailand?
There is ample evidence that a previous handpump prograns
13 Thailand vas & failure. Purchermore, vere the mission to
consider such a program, it would be ia conflict with WNO which
is planning to serve the entire councry by 1991, On the bastis
of past perforssnce the team would stroagly recommend for

coamunities of approximately 400 %o 500 persons systeas using



ground water and chlorination. Powver for the system should be
electric motors, windmills, or handpumps. Diesel power should
not be used. Each residence should have a private metered
connection. Rates should be based on increasing block rate
pricing, set to provide adequate basic water for washing and
sanitation at lov rates to everyone with increasing unit costs
for additional water. The rate structure should cover all
operating, maintenance, and depreciation costs.

Such a systes would provide econoaic and health and
nutrition benefits--and the experience has shown will be supported
by the users. The community should be involved in the systen
and comaitazents of labor or cash should be a prerequisite.
Advantages are:

a. Increased economic potential for the community.

b, Increased health through:

i. an {mproved source of wvater,
1{. bectter autrition,

114. 4increased use of varer-seal privies as a resultc
of easier availability of vater, and

iv. w®sore vater for sanitary practices.

€. The maintenance of the Rural Water Supply Division as
& functioning organization.

lo addition to a simple transfer of resources USAID/Thailand

can provide!



8. engineering expertise in the design of simple
"packaged" wvater plants;

b. advise on the gathering of small area health statistics
that will enable evaluation of the effectiveness of
this and other health prograss;

€. participants training in the United Scates for degree
candidates (:he record of return of Thai Sanitation
students is claimed to be 100 percsnt); and

d. wvork study training i{n other Asian countries.

The Thai government has decided to incorporate the
responsibilicy for all piped vater systeas (except that
sering sunicipal Bangkok) into & nev para-statal organization
the Provincial Water Authority (PWA). While the desire to
vationalize the supervision of piped vater i{s understandable,
the immediate effect is detrimental and in the long run
promises to prove disasterous for the systems serviang the
ssallest cosmunitties.

Pigped systems that effectively serve small rural cossunities
of as fev as 3500 persons are not usual in the developing
vorld and their technical and financial success in Thal{iand
is 1o Jreat part due to the training, management and supervision
provided by the Rural Water Supply (RWS) Section of the Miafiscry
of Public Nealth's Ssnitacion Divisiun. This section vas set
Up to manage & joint Thai-USAID project. The project had as

4o objective the provision of piped water supplies to
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600 rural comaunities in the areas designated as targets for

an Accelerated Rural Development Program. While the project

falled to serve the number of communities projected and fell

behind {n the schedule, the achievements in terms of lasting
impact, grovth, and spread have been inpressive.

The main report outlines the results of the evaluation in
detail and it i{s sufficient to indicate that there are nowv
nearly 600 systems serving over 13500 rural comsmunities
vith piped vater supplies. The systems are reliable, and in
most cases provide vater ihuc seets all WHO standards. Most
operators have been trainad, some as many as three times, in
the operation of the systems vhich provide full treataent for
surface supplies and in most cases chlorination of vater froms
deep vells.

The Rural Water Supply Section has in the past visited
the systams on a monthly basis checking the operation and
maiatenance of the system, providing on the job ctraining of
the operator and draving samples of vacter for physical and
chemical testing. In addicion it provided parts and emergency
mainctenance i3 the case of bdreakdovns. For small systems it
also delivered chlorine. The RWS no longer has official
responsibility for the systems. In some cases it i{s responding
to emergency needs, but no longer provides the regular monthly
or bi-monthly supervision. In some cases deterioration {is

already taking place. One system {s using some of the filtered



vater for irrigaticn of cthe operator's gardans wvhile unfiltered
vater is being distributed to the public. The use of excess
filtered vater for irrigation is not newv, but by-passing the
filcter for the potable water has only been done after the RWS
supervisor stopped his regular visgits.

There are three levels of piped supplies in Thailand
vhich can be distinguished by the population served. These are:
(1) urban systems, (2) systemas serving sanitary discricts, and
(3) systems serving villages. It is the intention of the PWA
to make all the systeas céonoaically viable. Most nov are, but
in some villages the operators are volunteers wvho run the systeas
48 a coamaunity service. In others the operators are paid
considerably less than the minimum civil service pay scale. If
pay s:ales are raised to the level of PWA operators intervieved
(3000+ baht) fever systeas will be able to be self supporting
4t present vater rates--which are for the most part already

higher than rates {n Bangkok.



