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PREFACE

As a team of consultants to conduct the study‘reportedrhérein, the
United States Public Health Service obtained the services of the follow=
ing persons: Harris F. Seidel, Director of Water and Pollution Control
for the City of Ames, Iowa; Paul E.*Morgan, Professor of Civil Engineer=-
ing and Assistant Dean of the College of Eﬂgineering of Iowa State
University; and Herman G. Baity, Emeritus Professor of Sanitary Engineer-'
ing of the University of North Carolina and former Director of Environ=-
ﬁental Health of the World Healﬁh Organization.

These consultants were briefed in Washington from Novgmber 5th to
10th and on Novembér 12th arrived in Bangkok to undertake their assign=-
ment. They were met by the Chief Sanitary Engineer of USAID, who had
arranged for their accomodation in the comfortable Chao Phya Hotel.

The following week was spent in consultation with the various’divisions
of USOM, with the se?eral agencies of the Thai Government that have a
responsibility for public water suppl;, with represenﬁatives of inter-
national organizatioﬁs having an interest in this field and with the
officials and consultants of the City of Bangkok who are concerned with
water supply and sewerage.

With the fortunate facility of an 8-place turbo-prop aircraft, ghe
consultants departed from Bangkok on November. 19th for a 4-day visit to

the Northern and Northeastern Regions of the country, accompanied by
representatives of USAID, the World Health Organization and the Sanitary
Engineering Division of the Thai National Ministry of Health. On this

trip visits were made to the municipal water works of the cities of Chiang
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Mai, Khon Kaen, Nong Khai, Udorn, and Ubon. At Khon Kaen'the party had the
pleasure of seeing the headquarters of the Potable Water Project of the
Accelerated Rural Development Prograﬁ (ARD) and conferring with the staff,
The Changwgt (provincial) offices of this organization were visited in
other cities, and inspections were made of new rural water supply installa=
tions of this agency in the viﬁlages‘of Ban Phon, Ban Kong Nang, Ban ﬁong
Sawan, Ban Naka and Posri, 1In the ‘extensive travel by earth roads in
reaching these remote settlements, and especially from the clear panoramic
vistas in flying over much of the country, the consultants feel that they
obtainéd in a short period of time a reasonably good understanding not
only of water supply needs, development and problems, but of the social
and economic conditions of these parts of the country.

Because of the general reputation for good nature and friendliness
which the Thai people enjoy, the consultants had expeéted a pleasant visit
to their country. But the warm reception and patient Helpfulness have4ex-
ceeded all expectations. Equally generous have been.the hospitality and
assistance given by the representatives of American and international
agencies. All in all, the stay in Thailand has been a rewarding and happy
experience for these three people, and they wish to express gratitude to

all who have helped them.;.
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ARD Accelerated Rural ngglopmentvProgram

MRD Mineral Resources Department

NEDB National Economic Development Board

PWWD Provincial Water Works Division, Public mad Municipal Works
Department :

RTG Royal Théi Government
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SED Sanitary Engineering Division, Department.of_Health

MG Million gallons

cmd cubic meters per day

cm/hr cubic meters per hour

1 cubic meter = 264 gallons
US $1.00 = 20,80 ¥, or Bahts

Baht

=
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[

At present Thailand has a population of about 33,200,330, twelve per
cent bf whom are in cities and towns, with the remainder living in about
45,000 rural villages. Metropolitan Bangkok has about 2.5 million people,
but the next 17 cities range in_size from 45,020, to 75,000. Progzrams of
water supply for the provincial iowns and larger villages are being actively
prosecuted by eishit azencies of the national government which, in coordi-
nation, gxercise planning, designing and construction functions, with some
of them performing operational and managerial responsibilities. One gets
the impression that these organizations are staifed by competent and dedica-
ted péople and, in spite of diificulties inherent in implementing such pro-

grams from Bangkolx headquarters in a country deficient in matevials and

equipment, transport and communication facilities, that satisfying progress
in planning and building is being made. However, in the provincial and rufa
areas there are sevious deficiéncies in operation, maintenance énd managémgn
of the facilities, which negate much of the initial effort. The situation:i
better with the Bangkok water works although there is voom for much improvg-
ment.

Under present policies, rate structures and management all of these
‘water systems fall woefully short of being self-sunporting, but the governs
ment chooses to make up the deficits from other sources.

The Thai nationals are competent to plan and design the usual water
works installaitions, but they still desire to call in foreign consultants to
handle the more, complex problems, such ac those of metropolitan Bangkok.
There are serious shortages of manpower in engineering and technology, as

well as skilled labor, but these are being alleviated by stepped-up programs
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viii
of education. Many of the basic construction materials are available in
the country, but others, such as steel, cast-iron pipe and fittings, pumps,
motors, equipment and machinery, have to be imported. Heavy construction
and automotive equipment is imported, but it is available in impressive
quantities. Thai contractors are able to accomplish suécessfully all but
‘the largest and most complex uhdertakings.

The economy of Thailand is thriving, the.trade balance is favorable, th«
gross national product is mounting rapidly and the cufrency is stable. The
government is able to operate and expand its facilities and services impress
vely within its own resources. Except for the Accelerated Rural Develobmeng
Program of the Northeast, which is based upon particular economic ana insur;
gency conditioms -in that region, the country does nat appear to require gra?
assistance for its water supply programé. It wiil probably require inter-
national loan assistance for its larger programs and projects.

" o

At present there are no integrated sewerage systems in the country.
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CHAPTER I  ° 1

BJECTIVE S OF STUDY

Recognizing the vital importance of a safe and adequate supply of waté?
to good health and economic development, the USAID and its predecessor agen=
cies have included community water supply programs in their assistance to_tpg
under=-developed countries. This experiencg has led to an awareness that in
this field the needs of these countries extend substantially beyond the pfOf
vision of physical facilities. In the past it was generally assumed that
poverty or the lack of foreign exchange wag the principal obstacle to the
provision of water supply services in the developidng countries. It has now‘
become apparent that this is not always the case; it seems that in a majority
of situatlons othes ceterrents may be of even greater importance. The recog-
nition of such factors led the President OL'Rhe Wo;ld‘Bank, in an aodress tp
the United Nations Economic and Social Council on March 26, 1965, to make cbe
following summary of his views regarding support of community water supplie?:
"Neither general programs nor even generous supplies of capital will accomp}
lish much until the right technology, competent management and manpower with
the proper blend of skills are brought together and focused effectively on |
‘well-conceived projects"

With the pbjective of detecting and appraising such shortcomings in thé{
developing countries, as well as discovering and eQaluating the factors hav;é%
positive effect, the Public Health Service of the Department of Health, Eduééé
tion and Weliare and the U.S. Agency for International Development late in
"1966 signed an agreement under which the USPHS would provide the services of

teams of consultants who would examine information available in AID and else=-

where, and make field visits to developing countries in order to provide:
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" (1)

2)

More s

- Y .
el 2

2.

An evaluation of the ability of a host country to plan and design
water supply facilities; to construct water supply facilities, -
giving consideration to conformance with specification and sche-
dules of work, quality of work, contracting procedures, and other
factors affecting construction; and to operate existing water
supply systems, giving consideration to the quantity, quality and
concinuity of water services provided, the number of persons
served by water on premises and from public taps; the fiscal
viability of the water supply agency, the operation and mainte=~
nance oif physical facilities, administration and management.

Those factors which contribute to a successful operation and those
which limit success will be determined. Attention will also be
given to the legal authorizations for operations and the relation-
ship of other agencies to watex supply opevations. The evaluation
will be summarized and presented with emphasis on those factors
which have global ox regional significance.

Based on the evaluations, the USPHS will prepare a manual for the
evaluation of water supply projects and project proposals,.to be
used by AID, other lending agencies, by host country personnel,
engineering consultants and oithers in the conduct of their water
supply activities., The manual shall provide guidelines and
criteria, with appropriate comments and explanations for evalua-
ting. all aspects of community water supplies, including, but not
limited to, standards of quality and quantity of water, extent of
service, finance, water service rates and other sources of income,
legal authorizations and regulations, personnel, design standards
and specifications and overall management,

International travel for the collection of personnel, training and
peviormance data will be to approximately 12 countries of all AID

regions',

uccinetly stated, the primary puipose of the consulting teams,

such as the one now in Thailand, is to determine the capability of the nati-

onal governments to plan, design, finance, construct, operate and manage

adequate wa

ter supply facilities within their own resources.

The consulting teams have been instructed to give first attention to the

\

water supply practices and problems of the largei centers of population. For

two reasons
(1) Except
(2) Due to

region

a departure from this instruction becomes necessary in Thailand;
for Bangkok=Thanburi there are no large cities in the country and

the econonmic distress and political unrest in the Northeast

» an accelerated development program is now under way in that area
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in whiéh water supply to small communities is an important element.

As stated in the terms of the PHS~AID agreement, the end-product of
the studies made by the several consulting teams is desirably a single manual
useful to many agencies, which would contain uniform criteria and guidelines
applicable to all developing countries., Due to the wide differences in condi
tions found in the several countries under study, this process of combining
12 to 15 reports into a single meaningful manual may be foﬁnd to ve a diffi-
cult, if not impossible, task., If such is the case, and a single common
denominator cannot be found, perhaps the countries could be divided into
categories according to their ispecial conditions, neecds and stage of devel?p-
ment, with the manual correspondingly divided into sections with different'

criteria and guidelines. 1If the measures. for such differentiation are madg
W . Pe ¢
: iy

sufficiently ciear, a country might be placed in an appropriate category witl

out too much <¢ifficulty.


John M
Rectangle

John M
Rectangle

John M
Rectangle

John M
Rectangle


CHAPTER II

BACKGROUND TIFORMATION

A, THE COUNTRY
Geography. The Royal Kingdom of Thailand is bordered on the west and
north by Burma, on the north and east by Laos and Cambodig
and on the south by Malaysia and the Gulf of Siam. It embraces an area of:
518.000 square kilometers (198,456 square miles) and lies between 50-40' and
20°-33 North Latitude and 970-30' and 105°-45' East Longitude, A popular
visualization of the shape of the country is that of the head of the symbolic
.white elephant. Viewed as such, the widest part of the head is 750 km. The
length from ears to snout 1,620 km, and the narrowest part of the trunk on?y

‘

10.6 knm,

The country has four main geographic regions, each with different natu-
ral resource: and economic-and social cevelopment. Rice is cultivated
throughout the country, on a subsistence basis in the higher areas, but in
bountiful commercial quaﬁtities on the well-watered, low-lying plains.

The Noxthern Region, which lies against Burma and Laos and covers
55,030 square miles is mostly mountainous and forested, with agriculture and
seitlements limited to the valleys. Teak is the region's principal export.
The principal city is Chiang Mai, some 420 miles north of Bangkok. The Chao
Phraya, Thailand's major river, is fed by the mountain tributaries of this
region.

The Northeast Region comprises the.Khorét Plateau, has an area of about
62,000 square miles and lies against Laos and Cawbodia, between mountain

ranges on the west and the ilekong River on the north and east. The terrain

is flat to rolling, with some hills and small lakes. Over ruch of the area
[SF ]
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severe water shovtages during the dry season alternate with floods in the
rainy éeason. Foarming is difficult because of the generally infertile soil
and the inequable rainfall. Consequently theve is widespread poverty, a
paucity of communiéation and transportation facilities and' austere condition
of‘life that invite insurgency from across the nearby national boundaries.
It is in this region that the Government is now making a desperate effort tc
provide facilities that have been long neglected.

The Central Region, with an area of about 63,000 square miles, is
Thailand's geographic and economic heact. It comprises the vast flood plain
. of the Chao Phraya River, flat as a table, stretching 200 miles along the

river and varying from 30 to 90 miles in width, 1Its paddy fields stretch as

far as the eye can see like a vast mosaic carpet of emerald green. It is the

granary of the country, produces most of the exported rice, contains most of

the induétry an¢ supports the greatest concentration of people at the highesl
standard of living and the highest level of culture to be found in the coﬁnhy
Bangkok is the szateway to this lush region, and cerves as the country's port,
its capital and its center of finance, commerce and industry.

The Southern legion is that part of the country that extends far south
ward in the form of a narrow panhangle toﬁghe Malaysian bordexr. It has an
area ol 23,350 squarve miles and is paralle}ed for most of the length by g
strip of Burmese territory. The western side of the peninsula is mountainouﬁ
while the east coast is indented with many small harbors, Some coastal
plains exist, permitting rice culture, but more important is the production
of rubber aud tin. Of secondary significance as exports are cattle, timbez
lignite and iron ore.

Geology: The zeology of Thailand is too varied and complex to be

summarized within the scope aof this report. The geologic
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6
features have been well explored, and wmuch literature on the subject is a&aiL
able. A pasticularly comprehensive report on the ground-water geology of the
Northeast Region is to be found in the publication entitled: "Ground Water
Resources Development of Northeasiern Thailand" by Howard F. Hayworth, Poﬁg;
Na Chiengmai and Charoen Phiancharcen, published as Ground Water Bulletin No
2 (1252 pp.) by tne Department of liineral Resources, liinistry of National
Development of Thailand, 1966.

Climate: Thailand has a tropical monsoon climate. From November to

February or March tﬁe nortiaeast monsoon prevails, with dry

air from China bringing generally clear weather without rainfall, and with
cooler temperatures. TIrom Lay to Septembei, or later, the souithwest monsoon
brings warm moisi air from the Indian Ocean, with warmer temperature’s and
abundant rainfall to all of the country. The amount of rainfall varies coms
derably throughout the country, from a maximum of 123 inches annually to ag
littcle as 30 inches. The nétional average 1is probably about 59 inches/yf.
The mean aanual value for Bangkok is 59 inches.

Over moct of the country the teméerature rarely falls below 55 degrees
F. nor visesc above 90 degrees F. At the higher elevations of the hill apd
mountain country the témperatures are naturally lower than in the flat
regions neav sea level, as afe also the relative humidities. 1In any givgp
locality, however, theve is a surprisingly small difference between the‘;i
maximum and minimum daily températures and between.those prevailing duriﬁé
the Northeast anu Southwest monsoons. At Bangkok the difference between
mean maximum temperatures for '"summer' and “winter" seasons is less than 5

degrees F. This city has an average mean temperature of (3 degrees F. and

a mean relative humidity of 73%.
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Political Organizaition: In Thailand the Changwat (province) is the

primayry unit of‘territorial administration, and
is under the authority of a provincial governor appointed by the Kingz. Each
such province is cdivided into Amphurs (distiricts) headed by a district office
responsible to the zovernor. Large Amuhu:f may be divided into King-Amphurs
(sub-districis) headed by a sub-district officer. At present the kingdom
comprises 71 Changwats, 509 Ampaurs and 26 King=-Amphurs,

k) .

For acministrative purposes Amphurs are divided into Tambons (communeg)
which are furthe® divided into lMuh=Bans (villages). A Tambon is headed by a
Kamman (heacd-man) and the lMuh-Ban head-man is known as a Poo Yai Ban. Both
of these ave elected officials. At present there are 4,338 Tambons and
41,537 Muh-Rans. The usual population of a Iuh-Ban is 200 pevsons ot moxe,
B. TPE ZDGPLE

Population: The population of Thailand, by the official census of 1960

was 26,257,363, This is increasing at a vate of 3.3 per

" cent annually, and the population at mid~-1267 is estimated at 33,200,000.

Only 12 per cent ol the people live in cities and towns; the yremaindex are
in the rural areas, living in about 45,330 villages. The nine largest citie

and the 196J po

o)

ulation of each are:Bangkolt {including Thonburi) 1,704,774;

Songkhla, 70,233; Chiang Mai, 63,4043 Makorn Rajsima (Khorat), 50,438
Cholburi, 4,112; Ubon Rajadhani, 45,439 Nékorn Syithamaraj, 45,341;
Rajbuxi, 42,6L1; and Nakorn Sawan, #1,C83, Due to their compact settlement
these places give the impression of being much smaller than they really are.

Ethnic Derivation: The population is a composite of different ethnic

groups, but approximately 85 per cent are of Thai

£~

origin. The 1382 census reported only about 533,000 persons with foreign
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c1tzzcnsh10, of whor 410,300 were Chianese, about 5,008 sterners {(mostly Ln
Banglkok) and the balance from Southeast Acia. Considerable numbers of other-

ethnic groups who hold Thai citizenship (Chinese, In¢ians, Malays, etc.)

speek their native languages and follow native customs. There are currently
about 53,037 refugees fLrem Morth Viet Wam in the Northeast region. The Thai

language, in three Sialects, is spoken by moxe than 90% of the adult popula-

=

o

o

tion., The Chinece element is largely inzual. English is taught as the
seconcary languaze in many kigh schools and college es, is employed widely in

commercial and government publication au¢ is spoken by most educatec nationals

Religionc: Thailand is a very cevout Buddist country, and¢ this religion

1

h Hinduism and enimism, pervades the entive cul-.

kl.
o

infused w

ture, serving as a stabilizing force which preomotes national unity and pro-

Pl

~

vides a focus for community Life, According to faith, the percentage distri

.

bution of the population is approximately the following: Budchists, $3.4%;
luslims, 2.%%; Confucians, 1.7%; Christianc 3.5%; Others, G.5%.
C. THE ECONOMY
i onom £ Thailand is primavily agricultural, plement i
The economy of Thailanc maril sricult 1, supplemenced by acti

~ oy

vity in £ishing, forestry anu mining, About 30% of the population are

actively engaged

C .

in agriculture {inclucding Iishing and forestry). Rice is

the main crop, to the extent that Thailand is the world's foremost exporter

)

of rice. DRice and rubber exports alone procGuce over half the countxy's

Io*‘elc'n-ekcn: nze ea

,,.
:3
7]

Tin is the third most important euport.

'_(L

Industrial ce on the othex hand, has been rather modest.

<

©®

y‘l

(o]
]

-t

=
-

3]

-~

Among the factors responsible have been natural limitations of fuel and raw
matevials, power an« transportation shoitages and limited technical and mana

gerial know-how. liajor strides are currently being made, however, in nighway
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and road‘constructiqn»and in electric pcwer_genera tion and distribution. For
example,,actual power use doubled from 1984 to 1966, and is expected toﬂdpﬁbw
again in.the-ensuing three-year pericd. Although the Government is full_of
par¢ owner of much of'the.COpntryfs.industry tpday5 thexe ~a pronounced
shift in emphasis toward encouragement of the_privgte indéstrial sector.
Unemployment exists, Lul appareatly to a rataer quest extent. A regen%

survey in the Bangkolt metropoiitan area conclude

[a X
o
=)
N

¢ approximately 2 to 37

cbor force were "

[

cf the actively, seeking work" and another 5% might be

categorized as umemployed but mot actively seekiﬁg work {(fuwrther proof of tba
general local good humor and Imner peace so evident to the worr:ed wayﬁaxinn
Westerner). The situation is undoubtedly mare serious in the rural areasi
where there is a substantial amount of under=-employment agd what is termed
Udisguised unemploymgnt”, or worse, at certain seasons.

The currency of Thalland has been stable and dreely gxchanged for moxre
than 10 years, being considered a relatively "haxd" currency in intérnatibna3
finance. The country has enjoyed a favorabie balan;g gf payments position,

and a steady growih in international reserves to a ;evel abOVe is $§ 800

million at the end of 1966. Thailand? 8 gross na;xnnal DLOQUCL (GVP; has alsu

been growing at the rate of 7 to 9% per year in xeal terms. Although per

capita GNP is low by western standards (US$134 in 1966) it is at least in-
creasing faster in real terms than the current population growth rate of:

“"only* 35.3% annually.

1

In 1961, Thaiiand formulated a siu~yeayr plan as the f£irst coordinated
program for econcmic development of the country. By the end of the plan -

period (Septembexr 30, 1966) almost all sector targets had been achieved, ai
many exceeded. The country is now well into a second plan (1967-1971 fisc:

years) prepared by the Maticnal Economic Development Board (NEDB). The goals
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<

of the second plan are higher, including an average aﬁnual growtn in GN? of

at least 8.5% in real terms. The second plan specifically recognizes the

need both for increased spending on potable water supplies throughout Taai

iand, and for an attack om the sewerage and drainage problem of metropolitan

Bangkok. S

jome of the details of the support for these programs are presented
in a later section of this zeport.

- ", g c} : T -

current severe reglona particularly the hardships, isolation ani

k\l
Fad
o]
©
&
R
rr
i
o
[

-

"

lack of opportunity characterizing the Northeast region, which quite surpris-
ingly not only constitutes one-third of Thailand's area but aiso is home to
one-third of hex populatioan., This is Important to the purpose of this cepo**

because this region is the focus of both a growing agitation and insurgency
problem, and of a concerited Thai-US effort to bring a minimum level of
amenities and cpportunities (roads, water supply, schools, clinics) to this

region as the best and most lasting of counter-insurgency campaigns.

D. TRANSPORTATION AND COMMUNZICLTICON

vansportaticn: Raiiways are the most important means of tramsport in

ea
a

Thaiiand and carry most of the long-haul freight. The

Royal State Railways have a network of about 2,250 miles of one-meter gauge
iines, most of which is single-track. The services radiate north, east and
south from Banghkok to provide connections with important administrative and
commercial centers.

The highways were constructed initially as feeders to the railways, and
consequently <o not provide an integrated network. They are used moétly for
short hauid and are és yet unsditable foy heavy traffic and all-weather

service. Since 1950 road tramsport has tripled, but highway construction anc


John M
Rectangle


o
o

maintenace have not kept pace. The hignway network in 1964 totalled 5,779:

& &

11}
[2}

miles of trunk voads, of wkica 2,834 miles were paved with concrete or asp-

-

ace, The provincial highway system,

'h

halt, and 2,172 were of gravel type sur

mostly unpaved, totals about 3,600 miles. These roads, 3

&

o

(e}

cr

meters wide,
have a loose laterite surfacz, normally full of pot-holes, and are muddy in
the wet season and procduce c.oods of stifling reéd dust in the dry season., I

1964 there were 261,000 wotor vehicles registered in the country, of winich

inland waterways carry much of the lccal agricultural produce, but this

transport is confined mOSu_y to the Bangkok area. The country has about

T

3,700 miles of navigable waterways, ccmpvising an elab Taze system of canais,

13
dams and locks which insure year=-round navigation to shallow-draft crafti.

Sea transport is not weil developed, and most cargoes are carried inm foreign

ncipal pore, Bangkok, which iies 28 ﬂlles

.

vessels. The country has oue p¥

P2

from the sea on a channel that suffers severely from siliation; and which car

operating in Southeast Asia. Twenty of the leading international iines now
serve the city, and its modern airport in 1964 accommodated 143,375 passeaw

gers. Thai Airways operates internally and connects Bangkok with 21 provia-

cial airports. Two other national companies operate on international sche-

dules.

Communications: Communications within Thailand are by wail, telegraph,

radio~-telepnone and teleprinter services, Ianternation-
ally the means of communication are surface and air mail, radio-telegraph,

and teleprinter. ALl of these services are inadequate. Only taree zcnes

of a proposed 5-zone microwave system for interregionai communication have
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been completed, There are 68 telephone exchanges in the country, & of whiéh
are in the Bangkok area. The capital city has only 1,7 telephones per 100
people, as compéred with 7f3 fg; Manila and S5 for Washington. Telegraph
service reaches only the principal provincial centers, There are 1,148 post
offices of all classes in the country, of which only 215 were actually opera
ted by the Post and Telegraph Department in 1963, There are still many
communities ﬁhich <o not have pos;al service{

By contrast, T is well served by radio stations. There are
about a hundred broadcasting stations scattered over the country, of which
4 FM stations and over 30 AM installations serve the Metropolitan area of
Bangkok. More than 1,750,000 rad;Q receiving sets were in use in 1965,

Five government=owned television statiqns,vZ in:Bangkok'andES in the pro=-
vin;es, with mdder; studio and technical facilities, broadcast more than 10(
hours per week.

Ed

The most surp:;sing mediQQIOL communication is found in motion pictures
The Thais are avid moviegoers. Some oi the largeét and most spectacular
mdvie theatres oi the world are to be fqund in Bangkpk, In this city it is
reported that 70 pex cent of the people atiend a show at least once a weeﬁ.
Even in the.provinces 50 per cent of the population are said to go to a

movie house once a week or oftener.

E. EEALTH CONDITIONS

The gene;al health of the people of Thailand has imp;oved markedly in
recent years, due to improved control of malaria and othgr trop;cél diseases
to better sanitation and to more competent and more extensive medicgl care..
The birth-rate per thousand increased from 27.5 to 34.8 over a recent 10-ye:

period, while the death rate dropped from 9.1 to 7,9 per thousand over the
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- same period. The life expectancy has now been raised to a point barely abéve
40 fears - a value shamefully low comp;red to the 69-72 year value now attéin
- ed in some of the western countries.

Untii 1963 malaria took the greatest toll of vitality.and life in
Thailand., Now first place as a killer has been taken by the diseases of
infancy, followed closely by the enteric diseases of adults. In a recent
six-year period there were reported 95,329 infant deaths and 80,061 child
and adult fatalities from dysentery, enteritis and thyphoid; Since 1934
there have been three epidemies of cholera, each of 2 to 5 years' durationé
with peaks of 5,000 to 6,000 cases and 3,000 to 4,000 deaths per year. Th;s
statisticé are of particular significance because théy relate to disease a?d
death that are preventable. 1In both categories above, which represent bot#
the first and second causes of death in this country, the suffering and %
destruction ére dué primarily to infection of water and food. The pathetig
figures have a special meaning to the members of this mission, whose ulti;
mate objective is to better the watexr supbly and sanitary condit&ons of the
country. |

Statistics of the Royal Théi‘Department of Health indicate that 90% of
the rural pqpulation is infected with water;borne intestinal parasites, and
approximately 60% of the morbidity and 43% of the mortality of‘the country i
attributable to the enteric diseases. Thes; maladies reduce greatly the
vigor, productivity and efficiency of thé people.

F.  WATER SUPPLY DEVELOPMENT

N

Historical: 1In Sukothai, the capital of Thailand (about 1300 A.D.) can

be seen the ruins of a water system consisting of a dug

well and a reservoir which were built during that era.
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t is recorded that the first piped water supply in Thailand was con-
structed at Lopburi in the seventeenth century, although it served only the
royal palace. Succeeding ones came slowly. The first public water system
for Bangkok was established by royal proclamation in 1908, The first pro-=
vincial water development was at Khorat in 1940. As late as 1956 there wgre
only 22 waterworks in the kingdom. Ac of 1967 there are 130 public water:
supplies serving the municipalities of the country, in addition to those
serving the Bongkok-Thonburi metropolitan area and a large number of villages
and institutional supplies that will be discussed later,
Perhaps one of the greatest stimuli to the rapid developments of recent
14
years has been the assistance of the U.S. Government, which from 1951 to the
present time has supported many water supply projects and programs. Among
them the following are noteworthy:
From 1951-53 village sanitation and training programs costing $812,000 -
resulted in wells serving 53,030 people and the training of about 190C
sanitation woxkers.
From 19556 to 1961 a local health development program carried out at
Khorat, Bhuket and Cholburi at a cost of $35,025,000, which emphasized
water supplies for villages, schools and health centers, is reported
to have influenced similar programs in 40 or more villages in 15 pro-
vinces. ' ‘
From 1956 to 1962 a Bangkok city planning project was supported to the
extent of $1,400,000, which had a primary objective a study of the
improvement of the municipal water supply. As a supplement to this:
project, and as an emergency measuxe-to curb a cholera outbreak, 20.
additional wells were constzucted in 1956-52 within the Bangkok-
Thonburi area to augment the two watexr supplies.
From 1255-62 an extensive ground water exploration project was prose-
cuted, at a cost of $2,902,003 to develop and publish basic geological
data essential to the utilization of the ground water resources of
Northeast Thailand.
From 1960-66 a village health an. sanitation program costing $1,849,000

was contucted on a national basis. As of September 1962 it was report
ed that 275 sanitarians and ¢6 obscerveis had been trained, that sanita
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tion programs were under way in 5,100 villages, that 2,380 old shallow
wells had been made sanitary or new ones provided, and that 42,000
householdexs had installed sanitavy privies. As of September, 1964,
programs were reported to be in progress in all 71 provinces, involving
the construction of 108,000 sanitary privies and 4,720 sanitary wells
in more than 4,000 villages, and with training provided for 1729 health
workers. ' :

Beginning in 1965, a program, designed to run for 5 yeavs, was institptf
for the provision of potable water to 630 villages in water=-scalce, °
poverty-ridcéen and security-sensitive areas in the North and Northeast
Regions. This project will ultimately affect 1.8 to 2.0 million
persons. The USAID contribution to the program will amount to about
$4,500,000. i —
e Rl fiieZ
Sewerage: There is no community, town or city in Thailand, including
the capital city of Banghkok, which has a public system of
sanitary sewers, in thé usual sense of that teum.

G. WATER RIGHTS:

~

In Thailanc there is an absence of statutory iaw relating to basic
water rights. OSuch legal provisions as exist concerning watex resources
conservation, development and use cerive either from common law or from
special laws regulating or limiting water utilization. The ownership of
all water resouices, by generally accepted principles of law and by t?adi-
tion, is vested in the Kingdom. The use of water for various purposes may
be exercised freely and without particular formality by the individual users
subject to the limitations of certain laws and regulations. No specific
laws or vegulations seem to exist with respect to the allocation of water
for various uses, or for establishing an ovder of priorities among various
uses. It is reasonablz cO suppose that these liberal, or indifferent,

result from the-abundance of water that is usually available in

v

polici

m
n

the vicinity of the pation's capital.
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CHAPTER III

AGENCFES OF THE GOVERMMENT ACTIVE IN WATER SUPPLY

The number of RTG agencies actively involved in water supply is quite

surprising. At this writing the list includes, but may not be limited to:

<

Ministry
- Provincial Water Works Division (PWWD), Interior
Public and Municipal Works Department
-~ Bangkok Water Works (now Metropolitan Water Works' Interior
Authority)
- Sanitary Engineering Division (SED),'Department of Public Health
Health -
- P ‘ . '
= Ground Watey Division, Department of Mineral Resources National Dev't.
{(MRD) '
E
- Royal Irrigation Department (RID) National Dev!t.
- Department of Local Administration " Interior
- Department of Community Development _ . Interior
- Border Police Pdtrol o Interior

Other governmental authorities such as the National Economic Develop-
ment Board and the Office of Technical Planning are also concerned with
water supply, but at the top levels of planning and coordination rather

than in implementation.
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A, PROVIN”I AL, VATEPR. VORKS DIVISION (FWWD), PUBLIC AND IMUNICIPAL WOR2K
DEPAATL 2N '

Scope of Tesponcibilities: The Provincial Vater Vorks Diwisfon (PWWD) has

responsib illty foxr municipal water works system

:

in cities over 10,000 population, excepting metropolitan danwhok, as des~-

cribed in anothef section of this wvepovrt. Actually, the 13{000 lower limit
is not hard anu fast; some.of the important district citiés have been inc}uc
even though their populations have not yet reached 13,023C,

Statistics on number of water systems are somewhat cbnflicting; how-

ever, from several sources, the following generalized tabulation tells much

about the recent an. rapid growth in organized wmunicipal water service in

Thailand.
- Number of Approximate
Yeax . Water Systems Treatment Capacity.
1956 22 . : T
1062 Approx. 75 15u,;ua cmd
267 Approx. 130 223,050 cmd

(lote: Metropolitan Bangkok not included).
No attempt will be made here to report population seivec by these
‘ ~ (page 25)
SN2

water systems, because of circumstances vest ikiiistrated in Teable 1. / it is
not unusual o £ind less than one quarter of the homes connected to the

water utility, and it is unusual to find appreciably more than half con-

:

nected. This is due partly to receni constiuction of some of these systems.
The most imporﬁant factor, however, is the ready availability of "free
water many months of the year from a shéllow dug well in the backyard, a
rain water cistern, or the neighborhood pond or canal. In fact, the situa-
tion is further complicated by the éeasonal nature of the climate; many con-

sumers vary their demand on the water utility with the availability of other
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sources, even to the point of dropping ofi entirely during wet moaths.

. .

his point between Yprovincial"

"

needs toc be mace at

1=
[o]
[+

stincti

H

A d
water systems which have been built and are operated entirely by the govern~
ment (actually government-owned); concession and "sanitary district t" water
1"

systems operated under local municipal control; and "private' water utili-

ties which are under true private ownersihip, with a degree of technical and

i

L

manajzement assistance from ZWWD.

5]

At the end of calendar 1967, there are 93 provihcial water works undgr
the direct managemeat of PWWD serving in the range of 65,300 to 73,000
connections. The following discussion is concerned with the operation of
the provincial systemec only, ux»ep for brief sections specifically con-

cerned with the 37 concession, sanitary district and private water systems.

Organizatio

3

PVVID Bas cone through several major trensitions. Befo;e
1256, it served in sowewhat of a consulting engineefiﬁé
capacity to thoce municipalities constructing their own water systems. At
that time, the law wac changed with the result that the national government
entered divectly into the desicn and COQSC"UCLlOR / contiract) of water
systews, retaining full control of those built in this manner. As a con-
cession, cities owning their water systems in 1256 were permitted to keep
coﬁtrol of them if desired; hence the origin of the "concession' label
still applied to locally owned water utilities.
The Divicion is currently organized into these sectioms:

- Plaaning and Design, or Technical

- 001utrucLloT Supexvision

- Administration and Clerical

- Przovincial Water VWorks l.anagement
- Concession Water Works bhianagenment
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Tor provincial systems, PWWD perfozuis the full spectrum of engineering

services from preliminary survey and planninc through preparation of detaile
plans and specifications, contract leiting and supervision of comstruction.

o

After the plant is built, it is staifed by Division émpidyees, of whom thg
key personnel have already veceived scume training at a similgr plant.
hénagement of the system remains completely in the hands of PWWD;. there is
no local participation. The curzent year'c program for this Division

includés 11 new systems and 22 extensions to existing utilities.

ca

Coordination is necessary with respect to source of supply. TPWWD does

- -

not attempt to <develop surface sources fov large projects but instead works
with the Roval Irrigation Depavtment (RID) in its program of canals and
resexvoirs, parvticipating in some instances through a transfer of £funds to

the RID budget.

Deep Well Division: Foxr ground water cevelopment, PWWD can turn to.thc
Deep Well Division of the Public and liunicipal
Works Departwment. This Division has 2 well rigs, drilled some 70 wells
last year, anl has an anticipated budget of 14 million ¥ year for its work
over the next several years.

Pk

Administrative and liaterials Control: lianagement of the provincial

water works is highly ceatraliz

Ko
L

at the present time. Service cupevvisors from the Bangkok ofiice, each

responsible for © or 10 systems, routinzly travel from Banglkok to their

v

respect

r

ive sevvice areas to visit and assist the local managers. Other
than this, the administrative channels extend from the local utility direct
to the central office. Operating and financial information is accumulated

there in great volume; revenue collected is deposited daily in a local
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branch bank fow credit to the national water works account. Althnough local
contractors are normally the successful Lidders on plant oy distribution
construction work, tenders are semt to Dangkol for evaluation and letting.

From the standpoint of physical property, es Feﬂtlally all new materials
replaceﬁent uaits and sparve parts aré procured and warehoused in Bangkok,
The exception will be an otcasional stock of a few pipe lenzths, a valve
or two, or a few meters ov ﬂeter pazts fov cimple repairs. Generally, all
meters as well as diesel engines, pumpc, motors, valves, etc. are sent to
a central 1 pair shop in Bangkok.

The precent PUVD warehouse and repair Zacility, located in the heart

of downtown Dangkol, is pitifully inadequate to serve the needs of this

Division. Lowevv‘, thiis hac already been recognized by construction of a

new service facility on a site within 2 riles of the airpori, The move to

the new site isc not yet complete; in Zact, both are currently in use; but

o
this represents a zlant step ahead in the potential for maintenance service

to the local water utilities.

PWVD officiels are alco considering the establishument of perhaps S

L]
reglonal sexvice centers for decentralization of all facets -of theéir opera-

Ha

ive and engi-

(23

-ional center would have not only administra

(a3
,_l
[}
o3
t3
o)
0
-
0
[€s)
| add

1, 2 U]

neering offices, but a modest warehouse ant vepair capability, to provide
maintenance or replacement service in a fraction of the tiwe which appears
to be concumed or lost in this process now.

Customer Service: The original distribution system, and main extensions

thereafter, are constyucted somewhat afier the fashim
of a 'prucent venture'. A member of the water works staff surveys the pro-

posec street or area, talking to many oI the residents who cauld be served
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If enough of them (in his julgement) indicate willingness to connect, the

G2

project will Le included in the next osisarins budget, and eventually builc.

No assessment or frontage charge is wade to the abutting property then or
later, nor is a tapping or connection fee made when a new customer connects

oution system.

=

o the distr

(%3

House coanections, on the other hand, ave laid by the local watew

works service crew but the complete cost {average approximately 750 Z) is

charged to thé customer. The service line thus built normally stops just

inside the compound. If the customer wishes additional plumbing ox exteﬁ-
sions within the compound, this too can be cdone by the water works crew
and charged to hiw, or can be done for him by a pri&ate plumber, |
Nominally, watew service is only by house connections. In the early
years .of PUWD wanagement, public taps were also provided for the poor

people, but in the words of one official ‘‘soon all the people became poor

people!' Gcrvice connections were Giscontinued, revenue fell, and the lon;

f=t

ines at the public teps in dry seasons actually created a problem for the
local police in some instances. As a vesuli, public taps are no longer

provided, officially spealiing, although a few still may be seen, An

eminently practical compromise was noted in Chiang Mai, where a limited

4

number of public taps ¥emain., Vater from them is free for the taking, but
is metered, and the bill paid by the municipality to the water works.

In certain zities there arve licensed water vendors, permitted to buy

water from the utility at a reduced rate and sell it to their customers at’

a specified¢ mazk-up over cost.

Metering: It is the policy of PWVWD that all sevvice connections be

.

netered, and apparently this policy is followed. The water
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utility provides Ehe meter, and its cost (227 t9,250 ﬁ) is included fox
instaliation of the service liﬁe. ‘The meter is usually placgd just inéid¢
the coﬁpound, ot ﬁounted on<the bui1ding wall, and yandalism is‘thué an ’
‘additional problem in keeping the meter operating‘properly.

Except for the most minor adjustments, all meter maintenance is npwl
_'done in one omall repair shop in Bangkok. A profusién of meters is in use;
German,vJapanese, Frencb; Belgian, British; turbine type and osci}latihg“
piston type; some of recent manufacture, some very old and probably obsoieé
'Output of the repair shop is quite limited because of lack of spare parfs |
and lack of auequate space and facilities; only two single-oay test benches
‘are available. . The plannedvqovg to the new warehouse and repaij facility
near the airpozt shquld ptove'a majox blessing to the.mééérkmdintenance
éection. s .‘ | |

Yater Use: Current data on water use iﬁ Thailand are necessarily»baéec

on incomplete information and judgement estimates. It ié
"~ ‘indicated that unaccounted for water runs from 12 to 20% in some of the ;
better systems, to as much as one-thira and perhaps far more in some of tht
'Vless well managed. | |

From the productipn standpoint, masfer'mgtering is thg exception
rather than the rule. More often-productionvwill simply be calculated
_ from plant design rate or nominal ﬁameplate pumping'capacity times hours
'of operation, with or without adjustment for actpal rates ov conditioné.

Distribution o actual water use is even more difficult to assess,
Although all services are metered, many méters'are inoperative.and their
use must be esfimated-for biliing purposes. Added to.this are thé uéual-

: problema of leacs, free service, unuuthorized ‘connections, meters which
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run slow or only bpaSmodicaily, ana similai problems.

For decign purposes, PWWD uses a range of from 105 lpcc in the south
(heaviest rainfall) to 230 lpcd in the Northeast wherve the dry season
dominates desizn. Apparently water use havits are éhanging toward greater
dependence oﬁ piped water and less on the rain=barrel and the canai. Thé
intereéting conment was made that, while a new 40 cm/hr plant would once;
serve a dity of 1C,OUU for the next 10 yeauvs, now it is likely to need
help (usuélly in the form of a matching 40 cm/hr installation) within

Tinance: In general terms, any capital construction from a major

worl to.a main extension is a direct grant from ﬂTG budget
funis, which is not expected to be vepaid. Thus, none of the provinc{al
‘water utilities are concerned with debt se:viée, either in actual ox
accopnting tevms.

Revenue fyom all the provincial water works is pooled, and from this

fund the current erpenses for all oI them ave paid. Approximately three-

llows a margin for carvying those

jul

their owm operating expences, which

vwhich do not, and for system growih. Additional details are included in

Chapter I¥X on financial management.

Concession and JSanitary District Water Vorks: In essence, most of
X ]

.

the 22 water works
built before 1956 an¢ thus owned by the 1oca1'municipalities, remained
uncer local contirol following the ent:y of PWWD into the construétion and
operatién fifeld., Since then, one or two more systems a year have been

adced to this category, while several have been turned over to PWWD by
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the cities. The result is a present total of 17 "concession' water works
serving approximately 6,350 connections, fully unuer local control. This
category also included Thonburi until its rzecent absorption into the
Metropolitan Authority.

Municipalities without a water system are free to construct their
own, and a few do so if the waiting line fof a government grant appears
too long. In that case, a fair amount of local capital is nccessary, but)
the cities may also borrow from the RTG Savings Bank at regular commercial
loan terms (8% interest, l5-year repayment) to help finance constructidg.

It is also possible for a city to work out an agreement‘to purchas%
its water system Ifrom the government. :

"In any case, the concession and sanitary district water utilities
must stand on their own feet financially. Wo capital grants oz operatipg
subsidies arve available to them from PWWD. Their water rates vary, butg
must be approved by the Ministry. In general terms, some are thought tp
be ;ssentially self-supporting, while others receive a subsicy from oth?r
local municipal revenﬁe sources,

In all but financial control; the relationship'of PWWD to these
water works ié much the same as for the provincial systems. The same
engineering and technical help is availa?le to'them, tﬁey submit the
same sort of operating and financial information to PWWD's administrative

section, anc receive generally similay management and logistical support.

Private Water Works: There are also $ "private" water works systems
in Thailand, but not in the usual private enterprise utility sense.
Pather, these are mostly very small systems, some merely well supplies,

which typically were developed to serve a private industry and then
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expanded to provide water for an adjacent housing area or village.
Several of these have been offered to the gove:nﬁent as a gift, but haVe
not-been accepted thus far because of their limitations, The total numpe:
of conmnections served is only about 1,23C. |

Evaluation: It is important to stress hece that the following

comments are based on a very brief and perhaps almost

superficial contact with personnel and operations of the‘Provincial .
Water VWorks Division. However, two general.impressions stand 6ut very .
sharply. -

First, the organizational structure and concept ofIOperation of this

—_— : ‘
Division appear eminently sound, There are leadership and spirit in ;hé
upper echelon; machinery apparently exists for field supervision, report-
ing of reSuits, centralized supply and maintenance; etc. The technical
staff is growihg'coin;ident witﬁ its increasing responsibilities, and the
government has shown its confidence in the provincial water works program
by providing a very substantial increase in capital funds for constructio
in the curcent economic development plan,

However, the_iggggi_imgression must be that the aétual functioning

of many phases of this progfam is desperately weak., Particularly with

respect to maintenance, the Division lacks ‘‘the tools to do the job".

Further, there is gross evidence that the job is not being done even
within the capability of the tools and hands available, At one plant,
filter backwashing was physically impossible because of sheared valve
stems on the backwash valves. Pump iepair and replacement'are in such a
state of neglect that the brealkdown of!just one more pump at several of
the piants visited would bring avsudéen enc to water distribution.,

The organization is there; at this writing, the execution is not.
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TABLE 1

REPLESENTATIVE PROVINCIAL WATER WORKS IN THAILAND

POPULATION AND SERVICE CONNECTIONS

City

Census
Population Houses

No. of

Mo. of Watex
Connections

Treatment Plant
Capacity, cmd.

(Presumably 1965 Census)

Khan Kaen
Udorn Thani
Chiang Hai
Ubon Riijathani
Nong Khai
Roi-et

Krabi
Nara-Thi=-Vat
Ram Phoon
Pathum Thani

24,945
41,129

77,858

31,18¢
260,271
12,864
3,548
24.350
vy oIdU

11,085

4,174

4,404
. 7,227

. 132,958

4,761
3,911
2,239
58
3,513
2,032
741

(1265 Operating Data)

4,206
3,200
2,400
2,400
1,609
<00
400
1,200
co3.

800

26
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B, BANCIOY. VATER WORKS

Orzanization: Until recently, the Bangkol: water works was a

zelatively independent entity, operating as an

agency of the liinistry of Interior. In late summer i967, the
"Metropolitan ﬁatef Works Authority" was constituted to include not
only the sister.citieé of Banglkok anc Thonburi, but also two other
suburban cities which are contiguous. At one time Thonburi was éerved
primarily from the Bangkok system by truqk mains across the river,
These mains axe still invexistenﬁé but little ox no water»moves through
them because of rising Jdemand and deéreasing pressures on the Dangkok
side,

Cha$acteristicé of the other three systems, in capsule foim, are
as follows:

- Thonburi: approximately 75,300 connections, served by a recently

built 32,3520 cmd Degremont tfegtment plant, supplemented
vy roughly 33,530 cmd from 25 deep wells; formeriy a
“concession' water'works.

- Nontaburi; to the northwest: app;oximately.Z,DOO éonnectibns, served
by ceep wells; forxmerly a *provincial®
watex works.

- Samutprakarn, to the souiheast: appréxiﬁately 2,380 connections,

seivedl by ceep wells; foimerly a

; concescion't

water woxrks,
Previous organization of the Bangkok water system has been along

the lines of conventional water utility practice, with administrative .

and technical majoyr divisions, diviced into engineexing, production and
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¢istribution Lzanches, and further subdiviced as might be expected, ﬁo
information is.yet available on the new organization structure, except
that the Authority will have full Division status within the Public agd
HMunicipal Woriis Department of the pHinistry of Inte:i&r.
The vemainder of this section will be concerned only with the

Bangkok water utilityg

Source of Watei: Bangkok draws primarily on a canal and reservoir
| complex which 21l depends basically on the Chao.
Phraya river as :he original source. From a point approximately 33 km
north of Bangkok, the raw water is channeled, then pumped to a group éf
éreatment plants in the Samsen district in the northern part of the
city. A branch Irom the puméing station also croéses the river to
sexve thé-Thonburi treétmént plant. Because of chronic shortages, ﬁhé
surface suéply.has,long been suppleniented by‘déep wells throughout th?
city, pumpiﬁg direztly intb the éist:iﬁution system. In 195C and 195?,
a Yevash" program of well'drilling to neet crisis conditions aﬁd to -
help stem a choleva epicdemic was sald to ﬁave increased .the available
supply by one-thizd. At present 86 Wells contribute‘some 153,000 cmd
to the supply in Bangkok.
Treatment: In 1712, a treatment plant of 27,300 emd capacity was!
buile, Thi§ plant coﬁtinues in service today, éupple;
.mented oy eight 40,030-cmd “plants’ added at various intervals before
196C, an< 167,730 cmd Degremont turp-key broject @ompleted in 1962,
The total preseﬁt treatment éapaéity is thus just over 530,000 cmd,
based on avnomihal filtration rate‘design pasis of 2 gpm/sq ft. Local

engineers are well aware of the increased treatment capacity which
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might be gaineﬁ from higher fiitration_rates‘and are interested in
studles in this_éirectipn.'

The present treatmeﬁt plants provide conventional alum coégulation
settling an: rapid sand filtration, followed by chlorinépion. Tuzbidit
,Of the raw wvater source is generaily in the rénge of 50 to 100 units,
although it coes flash up to 150 or higher duving flood periods.. Th#s
is actually a father modest variation, éémpened materially by the
systen of storage resexrvoirs which provide some holding time for ﬁhe
raw river water. Plant capacity is affected by theéé variations how;
ever, dropping off as much as lozlunder monsoon condiﬁions but also
- rising to as much as 10% avove rated capacity when raw water tu:bidi;y.
is in the ranze 6f 10-20 units during the late fall dry season. .

. Distvibution: This is one of the most difficult and troubled

aspects of the Baﬁgkok water utility.  With a
steacily accelerating pace of growth of the métropolitan area, the
distribution system has radiated outwazd Eépidly with‘insufficient
strengtheﬁiﬁg by trunk feeder mains. The wesult has been lower
pressures almost everywhere, giving rise to the iniqditous practice of -

installing pvivate 'booster pumps and storage tanks on the premises of

&

the laxger homes and commercial builcipgs in oxder to assure a water
supply.

With the very high water table in Bangkok, construction condi-
tions are quite éiffiéult. Coupled ﬁith indifferent inspection, this
has reSu}ted in a éistxibution system generally conceded to be plagued
with severe leakage problems, even'at present low pressures. It is not
possivle at present té Go more‘than speculate on water lost by main

-

leakage.,
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The distribution system congists p:imarily of cast iron pipe,
except for increasing use of asbestos cewent pipe for the smallexr. (4" =
12%) sizes. louse services are generally of galvanized iron pipe,
even though it is re;ogniéed that thase'have'a father_short service
life, Plastic pipe is being consicered for service lineé, but has not
been uced to date. xcept for a few small extensions,'all daistribution
work is done by piivate contractors.. The house connection is paid for
by the customer, but then becomes the property of_the water works,
Distribution service crews are over-burdened with repair work on maihs’
and service lines, with inadequate stafi and tools to keep pace with
the growth_of the utility..

Although a high pefcentage of the population dépénds on service
lines into the building or compound, there ave 170 public taps strate=
gically located in varioqs parts of Baﬁgkok to serve those who would
otherwise have no access to gotéble water,

Metérin@:.lt is the polidy of the Béngkok water work& that all

sexvice connections be netered, and this policy is
foliowed; but thé vesults ére far less than might be hoped. It is the
obligation of each new customer CO-pprchase a weter for his own service
which he fulfills by acquiring the cheapest model curyently on the
narkeg, Once installed, the meter becomes the property of the water
works, to maintain, reﬁéir and replace when necesséry. .A meter servic?
charge of 1  per wmonth is cdllééted along with the water bill.

A great Variety'of metexrs are in service; both turbine and dis=
_ placement cfpes from Germany; Britain, Japan, US, France, Belgium,

Italy, Taiwahiéhd'pbssibly other countries. Because of lack of either
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acequate meter maintenance facilitieS'of personnel, it is estimated by
those close to the situation that procably two-thirds of the 143,000;
meters in the Ranckol system are not wo:king. |

As a point of beginning, the utility recently adopted a stgn@ard,
iimiting_fﬁture meter installationsbto the oscillating piston tyée, ;

2
-

produceé by one oif 2 manufacturers: Xent (British), Aster, or CDC

(both French), The reasons given for abanconing the turbine meter are -
very intervesting., First, the accuracy is poor at very low flows, whicl
are goq often the case as yery'low pressures. . More important, howevqr,
is the fact that the oscillating piston type of meter will not pass |
more than a trickle of water if it becomes clogged or stuck for any
reason. Thus, the customer is sure té call for service and the utility
at least.has the opportunity to rectore the meter to operating condig
tion or replace it, thus maintaining not only service but the billing
for water service as well. The tuibine meter,‘onvthe other ﬁand, wiil
péss watervabout equally f:eely vhether the vane is rotating or not;
congequently, service continues, oiten whilé the customer is paying

only a minimum »ill or nothing at all for the water.

ngratinz,ﬁcsults: A detailed onl well-illustrated annual repor§
is publishe¢ in the Thai language, giving |
operating and financial-results for‘the water wouks, Representative
data are summarized iﬁ T#ble 2 (bage‘34}. Another useful source of
- information is a/repért é;épared by Henry Graeser of Dallas,'Texas,
following an AID-sponsored study of the Dangkok Water Works in the
spring of 1551,

For reasons already described, it is not possible to determine
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meaninzful statistics on per capita water use, percent of water
. i
unaccountea=-zozr, and similar criteria.

Financial Position: The Bangkok Water Vorks has been operating as

a separate finaccial entity; but only by
virtue of massive subsidies from the national budget. Far from being
selfésupporting, tdtal water utility revenue is only half enough to
meet current opex az:inr7 costs. This stcms partly from a rate strccture
less than one-foux cth of what p“ovinc1a1 water works customeis LhrouOh-
out Thailand are paying, and partly from gross under-billing of cus="
tomexs with faulty or dead meters. Furéhe: infoimation on rates and

finances is puesented in Chapter IX.

Planning for the Future: NMegotiations are cur:ently well advanccd
for selection of a conoulting engxnee:mng
firm to proviie a br oad program of technical and management assistance

to the lietropolitan Vater Works Authority. The zeneral scope of

sevvices to be provided includes:

- long-range master plan

-~ management reorganization

-plant improvements ' :

¢istribution system strengthening

evaluation of other speciaic needs and assistance
in meeting thenm '

In the meantime, the utility is by no wmeans standing still, Fof
fampie, Z”Yadditionai deep weils cre scheduled for the current year;
Also, an auoitlonal pumplng station is uncer construction which will
caxse LHe uellvehy capaclty of the rav.watex canal anc pumping system
to 1,002,300 emd by April. 1268.

Evaluation: As for so wany metwopolitan utilities, Banglkok is in

the position of having to ‘zun very hard simply to
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stand still’ in terms of lkeeping paﬁe with deman&. This utility
simply éoes not now have the-éhysicai, professional or financial
resdurces to keep pace, even théugh there isAspirit and leacership in
tke upper echelsn; The rate structure must sufely 5e one of the mABt»
unrealistic in the world,.and the mcter maintenance backlbg is
lastronomical. |

Yet, there is lteen awareness onlthe part of both the present
water utility managerent aqd the»ﬁational government that the situa=
tion is critical and that substantial improvements must be mace.
There is a willinsness‘to séﬁqre COnsulting assistanée of the higheét
calibre, and. presumably to makeAbeét possible use of ié. ‘Thus, it
.4is.hard}y fair at this time tobméke any jucdgnent othér than to observe
yhat the utility is in need of muﬁh help, but is‘curfently taking tﬁe

Zirst glant steps toward improvement.
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TADLE 2

TAIIGKOK VATER WORYS

ROPPISENTATIVE OPERATING DATA

-Population of MNo. Cexrvice

Fiscal - Sezvice Area_ connections, ... Viater Procuced.
Year o millions thousands . Viells -Plants Total

uillion c.m./yeax

\.
\
.

1017 (2465)

1.2

1226 ' ' 5.7
1237 . "e53 - 100
1946 W57 ' 2349
1257 (25¢2) 1.20 67
195G - 1.28 75
195¢ 1.37 : cs _
1967 142 : P ‘ 25,5 62 o
1261 : 1.42 20 - 30.2 46 75
1952 1,55 B TV N.Ae . 71 .

. 1263 _ : 1,63 . 113 M.A. &8

1954 .. _ 1.67 - 120 52.2 141-1/2 194
1865 ' 1.27 129 9.5 175-1/2 135
12606 1.93 135 33.9 177 211
1265-67 (¢513) v "~ 57.3 '
Iotes

The population figure is for the city of BangLok. A varying pro-

poxrtion of the nopulation oepenus in vatyino uegcee on other water
sources as well,

"later Pr0uucen’ is total delivered to the Gistribution system
from treatment plants (meterec) anc¢ Geep wells (largely esti-
mated). Mew treatment plant put in service in 1264,
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C.  SANITARY EHGINEEXING DIVISION (SED) DEPARTHENT OF HEALTEH

Rackrround: As eaxly ac. 1552, the Department of Health bLecame
active_in a well-drilling program to Suppiement ﬁheb
vater supplies oI rural villagas. Thia"pxogram‘pfogressed and expand
et to . the poiant, where the Department of Hinerai Resouzrces aSSuhed all
responsibility for rural wéll-dfilling in 1903, and retains it to
date, | |
'In 1967, a strong village health pT 3raﬁ'was initiated with US
assistance, centcering on privy construction, water supply (shalloﬁj
wells aﬂd haﬁd pumps) and basic r@ral sénitationl__Th:ouSh this prq?-
gram, thousands of sanitarians have Seen'frainéﬁland over 7,300
shallow wells and'lé0,0QO priﬁies have been built::“
- " . C
Along with this achievement, the shallow wgll program produced
some'diséppointments. Oﬁe was that great numbexs of those supposedl;
"served’ were not using the welié during seasons wﬂen.a ﬁearby pond,
canal or.é bacﬁyard dug well hacd plenty of water at shorter carrying

distance; or were not using the well water at all because of taste,

+h

iron or simply a pfeference oi anothex éradi%ioﬁél family source.’
Brealidown of the hané pumps too often renée:ed the wells Qseless. va
the words of one local obsexrver of }qng experience, "the maintenance
'qf_hand puips hac so far p:ovéd to be_an inSu:mountabIé problém“.

Vith this sobering‘expe:ience,-thé emphasis has shifﬁed to piped'
. potadle wéter systeus, inéluding dist:ibutioﬁ of good water at least
to convenienﬁ @ublic taps in thé villaﬁe,'ané beyond thié to individ-
; ugl service connectioné insidé the cgmpound fox thdse_conéumers who

can afford it..

'
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Scope of Zesponsibility: At present, SEL has Zull responsibility

fox potable water supply systems in -
rural comﬁunities; this requires Efurthen ;effnition. When the
supply is from a ceep well, LidD coes the ¢rilling and development.-
If theASupply_iS'froﬁ any surface cource,'SED brings the supply to a
t=eatment plant, provides both ground and élevated storage resexvoir,
the géﬁessary pumping installation an:i a distribution system to the
extent the project permits or the people cén afford.

The cefinition of “rural” normally includies established comﬁu-
nities varying in pbpulation from 530 to 13,503, although the lines
are‘nqt rigicly dram. The Depavtrent of Public and liunicipal Vorks
while_nominally éonce:ned only with citieﬁ 1ar3er'than 10,033, does
builc water syaﬁems for sowe important <ictrizt towns which have not
yet zeached this population level, Villages uncer Zl0 populatioﬁA
receive sowe assistance fzom lozal heélth anc¢ comuunity developmeﬁt
agencies,4bﬁt this is liuitec ;9 s;mplé sources ahd scasonal storage
 of water qupply,'ané.does not include any.sort of treatment ox
cistribution,: |

| The enoimity oi the task aheac Is almost impossible to grasp{
There are soue 45,000 villages iu?Théiland'in'the category above
500 populetion, thousands of which have 2,300 ox more inhébitants.»
- To ﬁéet this need, a national potavle water supply effort is
AUrrently undexvay, élthqugh operating under two "namé-plates"
wvith respect ﬁg.rural communities.. |
Accelerated Rural ngelopment (ARD) Progwam: This program is
. ‘ nof an entity ..

with its own staff and bulget, but zather a bioad, coordinated effort
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37,
at overall wvillaze and rural cormunity “eveloosment in the schrity-
sencitive pfbvinceb‘bf Nortﬁeést rhéiland. Thne ARD Comnittee is
establishéd‘at the highest levél, in the Prime liinister's office,
to pull together and difect eiforts of office and' field staffs in
agriculture, irvigation, roaris, schools and all aspects of health
and sanitation including watez supply.

The water supply sector of the ARD puogram Is identifiec
sepazately because it is being financed appzoximately 50% by USAID,
and the aiministrative requirements are thus ‘somewhat different.‘ Aﬁ
engineering <izm (TAHS)rwas contracted by USAID in‘mid-1§66 to'assis+\
SED in carrying forwaré.a prdject intended to proviue potable watqr
systemé to 633 Ho;theasﬁfcommunities. The population to be serveé
was eétimated in the order of 2 million, at an anticipated total
cost ofi approximately $15 million, Coustructi&n of these syétems
began in late 1536, This project is beinz administered by SED, under
.priority guiéelinés of the éentral ARL Committee.

National Rural Conmunity Water Pirofecit: Duildingz upon the pre-

vious experience of SEﬁ
in potable water supply systems, the RQ1'G also formally launched the
. Natinnél Rural Community Vater Project in 1965 to carry on a com-
parable progvam in all other rezions of Thailand. This prdjecé is
planncc to serve some 390 cémmpnities over the $-year periocd 1066-72
at an anticipatec total cost of approximétely $30 million. Presentz
financing for this project is coming entirely frowu RTG budgeﬁ funds,
spread among the four bepértments of ﬁeélth, (SED), Mineral Resource

Local Adwinistwation, and Public and itunicipal Works. It is planned
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that this will be oniy the first phase of a continuing prograi, with
the long-te:m goal of providing potaile wate: to all rural commu=

nities.

Al

It is important to point out that; from the standpoint of the?
SED role in ruval vwater suppiy, these two projecﬁs (ARD and Nation%i)
are sepa:ate only for ce:taln adninistrative purposeo. Otherwise,zb
the two prdgrams can be considered one in concept, basic objectiveé,

planning, desisgn, anc constructidn; The sane professional and supf’
I

porting stafis Vo.a on ooth, or are ercnanneo fx eely oetween the two
to gain broader experience. This of course has mesx it, particularly |
in the event of consolication of the ;wo.prdgrams at some futuze f
cates It is hoped that the degsign, construction_éné administrativé
‘ xperiénce gainec from the present intensive ARD water supply prog?ax

can be put to good use in the continuing long-term Hational projec?a

&

Procedures: Fox both of the prosrams, the procedure is essentia:
the same, as describec in a recent pape:r by Lir. Somnuek Unakul and
Mee William A, tictuary, as follows:

"The selection of participating communities is made in the
following manner, Project propoual are suomitted by the
various Provincial Governows' Offices to the ARD Comnmittee of
the Prime liiniste:'s Office, for coumunities that have indi-
cated a2 need for water and a willingness to contribute Zunds

or assistance-in-lind towa:d the project. The ARD Conmittee's.
approval of each project is based on population, per capita N
costs, arcesszol11ty by road, economic and industrial potential.
political anc sociological patiterns, and other factors effectin;
these communities. The £inal selection of the community is madc-
by the Szcnitary Engineering Division of the Department of Healtl
The criteria of selecting villages by the SED 15 based on the
principle of ‘self help.’ A village comwittee is appointed with
authority to negotiate with officials to construct a water syse=
tem, Upon receiving notice of appxzoval of a community, an
ensineering team is sent to conduct feasibility surveys and
collect pertinent engineeving data., The engineers estimate the
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“extent of the assistance which is neece¢ and make their
recommencations to the Health Department, A priority
list is set up by the Departizent according to the degree
of necessity from o health standpoint and the exztent of
the v111a3e10' contribution and participation in the pro=-
posed plan, . A contract is signed in which the villagezs
agree to operate and maintain the system under the techni-
cal superviscion of health <depavtment engineers, However,
it wemains under the administrative Civection of the
provincial governor who may subsidize the project as
neeled, It is neceusary to train at least one villagexr
in operation and maintenance of the system. All plant
operato:s aze pald a mocerate salavy., DRate structures
are ceveloped in ozcer for the csystem to be self supporti-
ing not only Zor operation and naintenance but for future
" exzpansion as well."

For .eacn cmmﬂunluy the maJo_ souzce oI capital funds is an out-
_ right grant frou the project, for wnich no repayment is expected.
liost villages’participate to the extent of their capability in bothb
labo: aﬁd cash, with a contvibution of 550,300 E ($15,300) having
veen maﬁe in one case. Responsibility for operating costs vests

entirzely on. the local village.

Results to Date: SED had ceveloped a mbdeat.cgpbbility-in water

sUéply planning end design even before the
present laige programs; The firct complete water systeﬁ, including
rapid sand ;ilt"ation, was - ouilt for a village near Korat in 1261,
Since tnen, wore than a cdozen water aystems of various kindc have
been designed and built by SED, priqr to the inception of the new

Az A

programs in 1255, ,

Uncer the TAMS—ARD project, 13 new systems were completed or
neaw 1y so by the end of calendar 1¢ oG, anc 31 more are expected to
be completec by the‘epd of 1267, Planning and design ave already

well along for letting of contracts fox iroushly 5C more systems in

early 1963. Uncer the National nural Community Vatex Projeét, an
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sdditional 13 systems ave cur"ently under construction;in othe: pa§t§
é the countrj, with a greater number planned for 1958 under this |
‘program also, Average size of all sysfems cbnstructed thﬁs far:\
has been in the range of 2, OCCito‘3 020 popﬁlation; with the
largest'p roject cdesigned to seuve 7,200 people, Inrseveral
.instances,.One water system 18 50 locatec and designed as t0‘servgi
two or even more close~lying communities from a single source. |

Evaluation: The SED water supply staif, except for a féﬁ‘

| wperienced 'veterans', is composed of recent'

g'auuates with vexy limiteo expex ience but a proven willingness to f
work hard and to learn. This group is c}early‘past its most ‘ 
difficult yéar‘or twvo, and is settlingldown to a pf&ducﬁion pace
vhich appavently will ve suppozted by increasing RTG budget fuﬁdingsi

SED hac cemonstrated ius ability to plan, design and const: uct.’
The most impq:tant question now is whether it can also manage anc

motivate local manpower and resources consistently and successfully

to operate ahd méintain,these'water systems, Thailand has an
opportunii:y to avoid the tragedy of ruralA vatex sﬁpply programs .‘in -
' viréually eve:y other country: a constfuction‘effort which has leé
behind it primar 1ly a trail of crippled .ox totally defunct faciu-'

‘tiea - sinply for lac& of maintenance.    ? e T
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| D. DEPARTi-EH':‘ OF LITIIEPAL RESOURCES (HRD)
uacgﬂ:ound. As early as 1952, a coope:ative ground.water‘€
developﬁent prograﬁ ﬁ#s Béguﬁ in the Northeast b§

the Depﬂ“tment of Health, assisted by USAID (then ECA). The orioinal
equipment consistee of Jeep—mountec augurs. 1imitea to a grillina

depth of CJ tq‘lao feet. In 1° 55, Lhe Royal Irrigation and hineral
Resouwces Depa:tmeﬁts were also urought into the’ progrgm, and better
progress was maie with deeb'ﬁell drillino riésﬂ Ffom 1958 to 1¢ 63 a ?i
pzivate contracto. (Cu of California) was brounhc in to ;urthe:
accelerate the pzoggam.‘ The Joint efxo:ts of DMJLI and MRD resultea

in the drilling bf just over 470 holes » 0% which approximately two-

thirds were ’inishec as phoaucinv water wells. Since 1963 MRD.has :

had full ;eoponsioility for zround vater uevelopment in the Northeast

It also cerries on a Limiteu program of expldtation and well develop- |

ment in othev pa'ts oi‘Th aﬁlanc. H
Present Caoabilitj The' Deogrtnent nov has 10 ceep well drillinc

|
rigs operatinn in the Hortheast which )rog

duced 252 holes lact year, 4 :igs in the- rest of the country which;
drilled é tozal of ‘94 holes, an& has just.fecéived‘delivery of ZInéw
»igs bringihg thebtdtal'to 15 ﬁnifsg The goal has been #et at 25 ﬁol
geé drillinb':iz éé: year, - ' : o ,j
Un to thé‘p:edent, appzoximately 2,333‘water wells héve'resulée{
from this p‘ooram, not all usable or in use, as will be discusaeé ;
below¢ Averaﬁe depth several years ago was 245 feet; bﬁt is now
“less tnan that aecause many of the vells in the Nbrtheést are beihg ¥
’developeu to cepths of only 155 to 207 feet. Diameter of most of ;he

s

t
1
1
‘
}
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a
pro uuciun wella is 5% ov C'. The practice hae been ’o‘use slotteu
pipe fathe‘ th-n well screens, which hau been successful in good
: uanustone formations but lecs than successlul in certain othexrs,
Procacu:es' After the site is selectec, a hole is put Jown and _

a water Bample taken for analysis.. If the water is:

&

vpotaule. a hana purp ‘18 installed anc: the oroJect is;eonaidered come -
- pleted, at les st for the time aeing.‘ i_ T o ' ';tﬁ
1f tne villaae“e p:oceed to eiect a simple elevated storage |
facility, 1D will tnen retuin and replace the hana pump with a deep;
well turbine pump and diesel engine. This equipment is. provieed by :
1D, anc the vxllagels are e: pected to nrovide fuel and luoricante
" fow engine opex ation at their own expen e. The department is
f:cur ently bu;in~ 257 to 303 hana pumpo per year, last year it pﬁr-"f
.chased oO diecel engine and turoine.pump sets and‘intenes_to puz=
e-nase UO this yea"'” |
Althounh 2D has thus laf built neithex elevetee storage towe
no: any disty 1aution ‘systeirs, it hac recentlv begun to cesign an: .

N ~

bui’d small aeration-filtration iron reuoval units in some villanes

where izon p:oalems have been so gevere that little uce was being .
. made of the well watex, -

The Dﬁpartment o hine"al Re ources is funded entirely from RIG

budget approp:iations; and collects no revenue from any ef the con-

suners of the watew it. produces.,
> Problems: The geology and untergrouné formation: of the Northe

. east reﬂion have not- been excessively kind to a

gronnd_Water-erfort. In some areas, there is no ground water, or it
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43 g
does not 1asttnrough the dry season. Often the quantity is small;
73% of the wells c¢rilled in the Northeast yield less than 30 3allons
pe: minute. Uncerlying a broad central area‘of this region is a |
rock salt formation which contributec cll vide concentrationo which
are sometimes beyond normal tolerance limits, Aduen to this aze |
othe:x lecalized problems of high iron conuent (5 to, 10 ppm), low pi
(5.3 to 5.5) anc ﬁ?OT taste characte:istics;

In, certain formations, sanc pumpin* is a seriguc ano continuin°

pxoalem, but one which narmally cou;d be solved oy the use of p:oper

well screens and oravel-pack conatruction, a technique 1n which MRD

3

has °1Leaay uemonstrateo its competence._ Some of the holes drilled

‘have required re-aevelopment before tu_ ine pumps could be 1nsta11ed

Pccnapu the most serious proolem from the stanapoint of effec;i

use of these wello has been the breakcowvm o;‘pumping equipment.

.Other than the most minox adjustments, tae villaae‘s look to IXD for

I
maintenances A recent survey indicatec Lhat ove half of the-handa

puzps in one province were not in con&itiqn to be nsed. Similarly,

i maintenance of tuibine pumps falls entirely on MRD. The aepa;tment

. has only one mobile wepai: crew, and it wés irmobilized for some Fim(

*ecentlj !ue to 1ack o funis ;o_ :epai~ o& its heavy duty trucl)

‘The"e are 4 hane-pump "epai teams, aut each is expected to cover

an aver a;e of some & pxu -ovinces.

y
i
.

As a ult of the various natural and maintenance proolems

: descriaed in the Judgment of o icialo close to the situation not -

~over 1,000 of the wells are actually in Bex vice, serving a Lotal of

Perhaps one. million People at thia time.r. - ;‘_ “."' ; o
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- Evaluation' Clearly, the Department of uineral Resources has

~+ the technical knowfhow, the physical capaoility,andv
. the budget suopo‘t to carry on a stvong and growing ground ﬁa;er :
development program.  Its emphasis has shifted'froﬁ the more gepéral
survey and exploratofy outiook, to oné of commitment to the overall
water‘supply effort’ and better cooidination W£tﬁ the Accelerated
Rural Dévelopment (ARD) program in the H@rthegst,v |
| Juat as clgarly, it is not equippéd, ataffed.or organized to;
carry on the maintenance and repair goligation which has devolved
upon it in féﬁent years. It.is 6n}y;natura1 that an organization 65
thisvtype'is nbt parﬁicularly kefed to'maihtenance of hand.pumps
anc clesel en"ines, yet, 1f that burden is not carried and carried
eaficiently by some agency, an increasino pebcentaoe of what NRD
could accompli n will be wasted and lost to a rural regton which

is criticallj in need of better wateL supply.,_ ~'

v
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E. ROYAL IRRTICATION DEPARTMENT (RID)

With its more than 40 years of e:perience,'its approximately

'80,030 employees, including a strong profesaional'cqrbs, and 1its

very large budget, the Royal Irrigation Depertmenf-mnet'be recogndzed‘

as Fhe key factor in water resourcesvdevelonment and use 1n.Tha11andA.
As would be expected, the Department'e primary emnhasis is v,gjf

directed toward irzigation to sUppdrt,endvincrease the nation's -

agficulcnie, It is also deeply'involved in hydro-poWer production. -

" and £lood control. By circumstance more than by design, the Royal

Irrigation Department is also a factor in potabie water subply,

through withdrawal for water supply from its canals andmreservoira,
| -

its raw wate1 supply from an i;rigation reservoir and canal complex.:»

{
Certain other cities are similarly served, and the Department of

‘Public and Municipal Works at times participatea in RID projecta

which will provide some potable water supply, thrqugh a transfer of
part of its funds to the irrigation budget. | | | |
Within the last decade, RID has been engaged in a provram of
construction of ‘tanks", or earth-dam reseLvoirs across natural
stream-flow channels. This program has been concentrated almost

entirely in the Northeast, where not only does the topography lend *

- itself to such construction, But the need ié'greatest because of

) N
the ;EBrtage of other water sources during the lopg dry season. The

rom 5 meters to loiot 15 metets‘in

embankments of these aams rang

height, and the reservoirs are said'to range from 40 to 4, OOO acres

.z..‘ .f,.

ks

_;1n size, jmpounding from several hundred thousand to many millions 8

- T katiel
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cubic meters each,

The original purposes of these "tanks" were flood control and
irrigation, althoughrwater supply hag bebome a consideration as
_wéll. In fact, abéut 30 of the roughly 207 tanks how in exigtence
are used for domestic water supply only (animalé as well as peoéle),
and some of the others serve all the pﬁrposes mentioned, and fish |
' propagation as well!

A supplementary program, also in the Northeast regioh, is the
construction of.excavated "ponds" of only several acres size and
3 to 5 meters depth. Tﬁese are not in stream chaﬁnels, but rather
depend on catchment of surface runoff'from a small colléction area,
When completed, they are fenced for protection. By meéné of perco-
lation through sand'to an outlet pipe, the ponds pfovide a relativei
‘cleap &omestic water supply gt a cbﬁcrete dipping well outside the
fence, Oﬁ}y about 1) of these have been completed fhus far, but
itlis anticipated that this effort will continue. Thus far, RID
has not becomevin any way involved in water treatment or distribu-

tion, nQr does it intend to.

F. DEPARTMENT OF LOCAL ADVINISTRATION

This depaxtment works with provincial and local aaministrative
agencies in providing many services for villages which may range
-.from a few hundred population to towns of five to seven thousand
or even larger. Among these services are roadé, bridges, sméll
dams and/or canala to assist in extending irrigation benefits, and

quite recently, watet aupply. During the 1967 fiscal year, this
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department distributed 'its first énnual appropriation of 20 milliqﬂ
¥ specifically for waten supply assistance. Because of the critiégl
nature of that region, approximately two-thitds of this sum was
expenned in the Northeast.

Before distributing any funds; a rapic survey was made by meané:;
of a questionnaire to the villages to determine tne relative urgené§
ofztheif water supply needs and the most n:actical measures for -
meeting them. The responses were directed through local administtn‘;n
_tiOn channels up to thelprovincial level, from which point priqrityn‘
- lists were forwarded to the Departmentvof'Local Adninint;atinn in
Bangkok. The following'table’indicates the exCent of the reqngsts
~received for the first year of this program and the extent to which

the requests could be met:

Type bf'Facility C | - Reguested"} _finénced -
‘Dug well and hand pump . r ; 4,291 ‘ i 1,946:
Excavated storage pond S 1,611 | 412
Concrete reservoir : B 656 ‘» 128
Galvanized iron "biscuit" tank 11,662 3,992

ﬁbr the dug weli and nand pnmn, 2,090 B are given; for'tné
ékcavnted<pnnd,“4,000 ¥ is the amoyntiof the.gfant. The pond:is the
alternativé selected where there is no shallow water or where it is
of Such pdo; quality or taste that few will use the water: For a

cbnérete resexvoir of 153 cubic meters capacity, 63,0200 3 are given.

’Where the 400 aallon biscuit" tanks are considered to be most

”practical for potable wate1 storage, an appropriate humber of tanks

are financed at a cost of approximately 1,200 ¥ each.

r,, '
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In each case, the money is simply disbursed to the pfoﬁincial,ﬂ_
or local agency :esponsible;rﬁhe rest‘is up to;the agency and sghe |
'village,; which must then come forth with the additional mongyvneeded
and often locai labor and/or material contfibutions to see the prqje¢T€ 
to completion. Construction ié by contract.or local labor; the
Department of Local Administration is not involved in either thé
construction of these watef sﬁpplyAfacilities, nor their maintenancé 
after compleﬁion. It fUnctions simply as a éelection and disbursing
agency in this regard.'

The emphasis here is more on quantity than on quality; But 1£'
must be kept in mind that the Depattment of Local Administration is
concerned primarily with stepping in quickly vwhere the need is most'
urgenL, and pxoviding funds for at least short-term or temporary

relief in the form of water storage against the vicissitudes of the

dry season.

G, DEPARTMENT OF COitiUNITY DEVELOPMENT

This department carries on.a broadwprpgram at the lbcal village
level of training local ieéder; and orgénizing self-help efforts
toward improvéd commﬁnity living standards. There is a_strdng
emphasis on health, with improved water supply being one of the
écciviﬁies, Shallow dug wells and sﬁall ponds have been the usual
extent of the water supply facilifies prdvided; tﬁrough a combinat;oq
of government assistaﬁcé and self-help, Some of the iafger ponds |
~and small dams are intended ;ofptovide water supply through the dgy

J
season for. animals as well as domestic use..
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The emphasis has been more on quéntity than quality, since mény‘
of these are hawdship cases whére any s¢pp1y is an improvement over.
forme? conditions. This program has been most active in villages
ranging in popuiation from severai hundred tdAtwd.;r three thoﬁsand,,
;nd avéraging;approximatély 1,390 population. It Bas béen concen=

trated in the. Northeast, with some activity also-in the southern

border provinces and a lesser amount in other regions of the country.-

H. BORDER POLICE PATROL

’

“fhié agency digs and jets shallow vwells for small Villgges

(undef 509 population) of the Nortﬁeaat and for the hill ft?bes of v ’

“the Nﬁrth. - The emphasis is.on.quantity.father thén:dpﬁlity; again ;.
nggyﬁé of thé urgent need for,impfovement ovef‘préseﬁt'ha:dship"

conditions.
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CHAPTER. IV

PRCGCAlLL PLANNING ANb.BUDGETING.

A. 'THE PLANNING PROCESS

Planning is a semi-science in which technicél specialists and
.économists are wont to sit down together and think deeply about
tﬁeir country's capabilities,.néeds an.! goals., The statisfihs oi
natural resources, manpowér, manufacturing caﬁability, money and
éimilat factors are skillfully intefwdven with other data on pro=
duction targets, exports, impofts, taxes, revenﬁes, social values;
the private and public sectofs are examined in détail;>the country'e
foreign exghénge position receives due weight; the result hopefully
is a yell-balanced plan under which thg nafion-can noélonly livé
ﬁithin its méans, but also can spreac those meahs most equitably
among its'people an& steacily improve their standard of living. The
:results of competent planning (and good execution) are those favof;
;able GNP ané¢ balance of payments figures ancd the social and politica
‘stability so prized by bankers and planners -alike,

'B. NATIONAL ECONOLIC DEVELOPMENT BOARD

In Thailand, the central planning agency is the National

| Economic Development ﬁoard {NEDB) ,* which managed the very successful
First Plan (1951-66) and mapped out the current Second Plan (1966;
1971). The full 32-member Board 'does not meet often; instead, the
reai‘wpzk'ig done by a l3~-man Executive Board which meeté weekly.
All prﬁjects.proposed for development fund support are first re-

~ viewed by the E:tecutive Boaud; thése which‘survive have a good
chancé;gﬁ approval'by the fﬁll NEDB, and inclusion in the national

plan, =
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C. EXECUTIVE COMMITTEE FOR_NATIONAL DRUPAT COMIUNITY WATER PROJECT

For the very important purpose of coordinating the national

potable water supply effort, assigning priorities and minimizing
duplication, the following ll-member commiitee was formed in 1966:

- Directoi General, Department of Local Adwministration

- Representative of Royal Irrigation Department

- Representative of Community Development Department

- Chief, Senitary Engineering Division (SED), Dept. of Health

- Director General, Department of liineral Resources

‘e Chief, Provincial Water Viorks Division (PWWD), Dept. of

: Public and Hunicipal Worls

-« Chief, Local Aer1nist;ation Division, Dept. of Local Administrat.
‘= Chief, Ground Water Division, Dept. of Hineral Resources (1r.D)
- Representative of the Budget Bureau

- Representative of National Econonic uevelopment Boaid (NEDB)

~ Permanent Undeir-Secretary, Ministry of Interior; who acts as

Chaizman of the Executive Committee.

‘The full committee above meets irregularly; out ifs wozlk is
carried on_through'monthly meetingo of the first seven members
listed, constituted as a "Research Subcommittea's The chief of the

j Local Administration Division, Department of Local Administration;

serves as Secretary of both the subcommittee and full committee.

D. PLANNING FOR WATER SUPPLY

Capital expend@tures‘for water suppiy (and seﬁerage) fall :
almost entirecly in the category of public sector development
expeoaitures, because their conséruction by local agencies from
local revenues ox any other type of sel’-rlnancin" is negligible -

‘almoat certainly less than 1% of the total amount. |

Therefore, proposals or requests for new water systems or
appreciable enlargement of existing facilities must make their wey
up through the amphur (district) level to the changwat (province)

-capital, After screening and priority assignment in the office of
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the provincial governor, project data and zost estimates are pre-
pared within the IHinistries for submission to the NEDB and review
as previously outlined. Those approvec are Incorporated in the
national plan? and have a fairly strong assuran;e of implementation
in their turn, as funds become available.

The plaqe of water in the Second Plan is detailed in a later
section. However, it is worth mentioning heve that the proposed
distribution of RTG's own bu.iget funds for water supply is fairly
evenly divided among the three major categories of villagé water
supplies, provincial water works, and metropolitan Bangkok. Doxre
_Specifiéally,‘program_goals for the 1966-1271 per;od were to:

a) biring potable water to 32,300 more villages; |

b) construct 225 mwore p;ovincial wate; woLLs, proviaing a

total capacity of 26C,000 cmd; (and duplicate this effort
during the 1971~76 period); and

¢c) increase treétment capécity by 232,200 end for metropolitan

Bangkok as ﬁell as strengthen fhe distribution systém and -
teduce water losses,

A ¥e1ated goal was to proceed in an oréerly manner with the
sewerage - <rainage - flood px otection project already initiated
with 1ocal funds and proceeding under the direction of Camp,
Dresser and lcKee, Consulting Engineers. It is hoped,that inter-

- national lending support can Qe secured_for the very subsgantial N

~

construction costs of this‘project.


John M
Rectangle

John M
Rectangle

John M
Rectangle

John M
Rectangle


E. THE DUDGET PROCESS

The fiseal yeaz commences on October 1 and closes September 3C.
Government agencies normally begin budget preparation in January,

Dy law, all ezonomic development expendituzres must be. cleared.first
by the NEDB before’ they may be included in ‘a departmental budéet.
Early in April the proposed oudget (having already received a
preliminary review by the Bureau of the Budget) is submitted to the
Cabfnet; ‘The result is a semi-final document which establishes
. budget ceilings foz eacﬁ department. Within these ceilings, eech
cepartmert then proceeds to werk out detailed spendieg plans fof
~approved programs and projects.

| In June,_the cetailed budgets ave reviewed-finally by the

- Bureau of the‘Budget, balanced against expected revenues, and then
drafted in the form of an Annual Appropriation Bill. Following
Cabinet approval anc hearings in the National Assembly, the budget
is approved and formally cnacted in'September as the Annual
Apprqpriat;on Act.

During the fiscal year, the Bupeau of the Budget maintains
watch and.eonttol over expenditures by means of standard pre - and
post-auditing end reporting procedures, If éhe total budget
. allotment is noL spent, the remainder reverts to the Treasury, witn_f
the exception that a 3~month carry~ove1 period is allowed for
disbursement of funds committed be*ore the fiscal year=-end cead-

line,
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CHAPTER V

CAPITAL FINANCING CAPABILITY

A. PROPOSED CAPITAL SPENDING p

On October 1, 1966, Thailand embarked on its second 5-year
- plan for the economic and social development of the country. From
the plan, it is péssible to abtain a general over-view of the roie
which water supply is intended to have in future development.

In general terms, the natioﬁalvgovernment budget is divided
into these two majox catego:ies:

-~ Non-development expenditures, such as defense, debt service,
government calaries, and maintenance of existing programs;

== approximately 17,030 million B per year
.- DeveTOEment expenditures, such as irrigation, power,

schools, transportation; and including a category
definec as "community facilities and social welfare',
under which are groupec water supply, sewerage and
Jdrainrge, streets, low-income housing and sxmilar
community development programs;

-~ approximately 11,000 million ¥ per year
Anticipated Total Public Spencing:

approximately 22,200 million B per year

The plan docunent gives the Zollowing breakdown of development

funds by souice:

© Government revenues and taxes - 7,000 million ¥
Foreign loans and grants *¥ == 3,000 million ¥
Local gov't., revenues and contributions 1,000 million B

Total, all sources (rounied) 11,000 million
o . P per year
(** including foreign exchange loans from Bank of Thailand)
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Planne¢ capital expenditures for water supply and¢ sewerage during thé
1966~-1971 period are swmmarized in Tabdle S’.{page 57) whichvalsolaerves to
1illustrate the number of agencies actively wo::inglin the water supply

field at present.

B, COMMITHMENT TO WATER SUPPLY

Assuming that the major projects and programs develop'as élanﬁed, and
that financing also materidlizes gs anticiéated; several interesting géneral
izations can be made., First, the proposec commitment of some 230 million ¥
per year of its own funds to water supply zepresents 3% o% that part of the
national budget available fox devel&pment purposes; it represents 1.2% of
~the total public expenditure budget of 20;300 million ¥ per year. The
commitment oﬁ_330 million ¥ per .year is ra;her eveﬁly divided émoné éupport
for village wape">systems and metropolitan Banglkol.

Second, the cormitment of approximately 4060 ﬁillion ¥ oer year from
‘foreign loans an<¢ grants represents about 15% of anticipated foreisn support.
-This amount inclucdes planned construction funds for the metropolitan sewerag
drainage~£lood protection project (ébout 1/5 of the total); for metropolitan
water supply (2/5); and.for all other watez supplies, primarily the provin-
;‘cial systems (2/5)., The funds committed for water supply alone from foreign
- loans and graﬁts (of which loans cohstituﬁe roughly 90%) represent an -
additional 1,3% of the total public expenditure budget;

The thizd source of funds;'local revenue, is of negligible effect in
water supply,dapparently‘contributing not more than 3 to 5 million ¥ per
year in capitél additions, A goqd deal of the local revenue does go into

‘streets,; drainage and similar community improvements.
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Thus in very general te:ns, anc aﬂtln Dasced 'sinply on oziginal pro-
jections éf the published seconﬂ S-yea: plan, the oovernment has cormitted .
approximately 2-1/2% of total puolic spencing to the capital growth 0&
water supply. In other tarms,'Lt is committing vetter than 6% of available
Gevelopment épending to this imposrtant purpose. This is spbstantialiy:mo;e

than in many othe: countries tdday.

~r”
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TABLE 3

SUMLALZY OF PCOPOSED CAPITAL SPEIDIIG FOR WATER SUPPLY AND SEWERACE
Source: Second National Economic Development Plan
(million bahis)

Department Project Description ‘ ‘Source of *.__'  TFiscal Year
' ' Funds . 1967 1963 1969 197G 197.
Health Villace Vater Supplies ) RTG o 13 18 -1 18 18
' Village Water Supplies F. Grant 27 27 25e 25e¢ 25=
lineral Surveys and Wells - RTG 31 35 35 3¢ 30
Resources  Suxveys anc¢ Wells F, Grant -~ =~ - 10e 1lle 1l0e .
Local  Village Vater Supplies - - RIG . 20 23 20 20 2°
-Administ'n. Village Wzter Supplies. F. Grant - = 10e 10e 1loe.
iMetro. Bangkok Sew. & - RIG 10 10- = - -
Drainage (prelim.) o ‘ : ’
l.etro. Banglkok Sew. & ‘ ¢ }f‘** L
Drainage (construction) - ¥, Loan o= = 120 100 180
. . i
Public & Village Supplies and Well : _ -
Munic, Works Drilling , ' RTG 11 N\l 14 14

.Villége Supplies and Well

Deilling F.‘Loan - 16 12 12
~ Provinecial Water Works . RTG 15 125 125 125
Provincial Water Works F. Loan

- 125 125 125

Ietro. BanOLoL Water Works ] .
Authority RIS - 40 120 120 120 120

Metro. Bangkok WaLer Works ‘
Authozity - F. Loan: - 23 100 130 180
SUB-TQOTALS by Source. of Funds .
RTG - National Dev. Budget o 246 339 332 327 327
Foreign Loans ’ ' - 181 417 417 417
Foreign Grants - 27 21 45 45 45
GRAND TOTAL: I | 271 527 79 789 789

Cautioni The above ;16ures are subJecL to correction, reflecting anustment
in the Development Plan, projest changes, budget snort;alls, etc.,
and should be considered as 1nuicative only. : :
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MAPTER VI

ENGINEERING SERVICES ALID STALDARDS,
DESIGN AND CONSTRUCTION POCEDURE

- ENGINEERING SERVICES

?‘.

As mentiongd in Chapter III, there are eight separate departmeéFs at
the National level that have sgme Eype of water supply program. The majd:
. progirams are administefed by the Departwent of Public and Municipal Vorks,

the Sanitary Engineering Division (SED) of the Department of Health, the

Department of Mineral Resources and the Royal Irrigation Department. With

only one exception, all of the engineering work being done at the presernt

time is handled by their own departmental pewsonnel. The Provincial Water=

[s]

works Division of the Department of Public and Municipal Works has &
engineers to ‘plan, design, operate anG maintain their 93 water systems.,
The SED of the Department of Health has abbdt 32 engineexs in ité potable.
:ﬁaﬁer program, The Department of llineral Resources has 4 engineers and 2
geologists while the Royal Irrigation Department has over 250 engineers to
carry out its bdroad~based program,
In 1962, the Debartment of Public and iunicipal Woirks hired a Thai

contractor to design and builc 62 waﬁe: treatment’plants‘and distribution
- systens. This contract toak five yearsito compléte and since that time
the Department.hés ﬁéintained its own gngineering staff to carry on and
expand tﬂe'original contraéf progéam.
| In August 1966, thé’Départmént of Heélth retained a consulting engi~
 neer, Tippefﬁs“é”Abbett - ﬁécéfthy - Sttaﬁtdnl(TAﬁS), to furnish technical
~and édvisory sérviée:tb assisE the Royal Thail Government and USQM in the

i

impng@qgation of the ARD wéte: supply program in thé:Northeast, The TAMS
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firm has beép given fhe responsibility éf advising ?ﬁe SED of the Depart~
ment of Health in the planning, design, award and administration of con-
tracts, supervision of construction and operation of the potable wafer
projects in the Northeast. | |

This joint effort is used as & vehicle for further fraining pf RTG_ 
_engineers, technicians, administrative and managerial personnei. Appro#iuf
mately 150 SED personnel are receiving, of‘will receive,lin~service tréin;
ing, and a total of ten engineers will be siven academic training in the
‘United States during the;life of the project. Appfbximétely 35 engineefs
and technicians will be éiven observational training in céuntfies oﬁher
than the United States. Additional tralnlnr is accompllsheo by actively.
involving community residents during the conutluction pnase, and in this
way they becéme interested in assuming'the operatibnal'and maintenancel.
responsibilities’ of the system after construction.. Also, formal, courses
of instruction are glven to plant opelatOLs and malnLenance pecsonnel

It is antlcipated that the consultlnf firm's contract w111 terminate
by the end of FY. 1969 a;*Whidh time the RTG will phase in ané¢ assume the
entive responsibiliéy for continuing tﬁe project as a éaft of the National_
Water Proo"an. |

Material and equ1pment which are manufactured in Thallana, such as
asbestos cemept pipe, galvanized steel pipg and PVC pipe, are being.
utilitzecd to the fullest extent. Material and equipment such as chemicals;
pumps, engines and etc., not méhgfacturgd?in Thailand are bteing procureﬁ  ”
as US~funded commodities.A' | |

The ARD. Potable Vater Project is a counter-1nSurgency-or1ented

1

demonst ation and tzaining program. ‘It vas originally set up as a three
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year project, however, the original plan &as found to be unvealistic and
was extended for two additional years for a total of five years.

It wasbnecessary that the 257 treatment plants in tbe_original plén
be changed to 530, Originally, it was thogght that the ground watexr would
receive no treatment othér than chlorination. However,'it was found that
almést'ali 0f the ground water suppiies muét be treated Eecause'bf the
high iron content. The table below summarizes the original and revised
estimate of constrdction. ‘(TP - Treatment Plént; Res, = Rese:voir;

DS - Distribution System)

P:oject Year : Original Pi#n*-v.A : 'Reviséd Plan

| IR Res. PE} I2 Res. D8
FY 67 24, 60 65 4 50 20
T Co%e 2% 226 0 15 60
e 133 ‘sz 1m0 - 125 120 120
FY /1 - - - 126 155 . 150
FY 71 - - - - 150 175 250
| TOTAL 253 600 630 | 535 600 500

‘This pro;ecﬁ will efféct ¢irectly the lives of between 1,0 and 2
million people in the security sensitive area of North and Northeast
Thailand, It will effect ihdirectly the lives of‘many more Thais since -
the experience in planning, ceveloping standaxd designs, qonstruction,
operation and maintenance being acquirec¢ in this project is also being
used in the lational Rufal Community Water Project and will'cqntinue to
be used in the £future prograﬁ. |

The TALS contract is eche@gled to expire on August 17, 1969. The

consultant feelfréggﬁident_ﬁhgg.the *hais will be in a position at that
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time ‘to set up ah organization to complete the proposec¢ program anc to»n
manage, maintain and operate the resulting systems.

The eéély phases of the SED-ARD~TALS program were nét as producﬁive
as haé'Béen anticzipated, ' This was due to several things, ihcludiﬁg lack
of communications, under-staffing by Ehe»cbnsultént and the primary use
of thé con;ultgnt as a qetailed désigner rather thén in an advisory and
educational role. |

It appears ﬁhese shortcomings are beiné overcome. The co;su1tant;is
strengtheﬁing his staff with well qualified personnel. The SEﬁ is handling
more of the_detailed design and superﬁision of constfuctipn'so‘that TAMS
can spendrmore qf its time on the fraining aspect of its contract. In
aﬁdition, the two organizafions, along with USQM'representatives, are.
getting togeﬁher‘once a month in\ﬁhon Kaen to discuss the program and any
problems ox misundervééndiqgs that may arise.

The water system for Metrdpoiitan Bangkok has'just.rgcently been
~ given departmental'séatus in thé»Ministry of Interior.

The Banglkok Watér1Works mainta;ns about 10 engineers for routine
désign work and small projects, For anj*major projects involving planEA.
construction or‘main gxtensions they have always used_the services of és.
consultant,land xpect to do so in the futuré. When the present water
‘ﬁreatment plant was undef consideration, they hired Degremont, a French
eggineerfcontractof, to design, build and equip the facility.. They are
now seeking a gonéuiﬁant to study their entire water fgcility and to.make
recommendations'fof its ménagement an: long range development;' A great
number of consultants are interested in such work as evidenééd by the

-fact that more than 50 consulting Ffirms from-13 countries are seeking the
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contract.

' The B nglolk sewerage system is.currently being studied by Camp,
Dresser an: licKee. This study will determine the alternate methods of
providing seweés in Bangkok and set up a priority as to whlch areas
should Le sewered first.

4 far as thic team could uete:mlne,.theLe are not anj sanlta?y
engineerlng,consu;tants in Thallapﬁ. The ref o:c, each avency nust uepend
upon its own engineering st#ff or'intérnétional'bonsultants fozlits
sanlta:y ‘engineering designs,

From the information collected:and the obéervationsvmade during this
. study, it appears the Thai government engineers:-and their consultants are
competent and capable of planning, oesignlng and constructlng facxllties.
for a limitec national watexr supply prOﬂrarh If -the program is to be
expanded as fast as the need dictates, the respohsible aéencies will
need to hire more staff ennlnee"s, make aadltlonal use of private con-
sulting firms and allocate a lgrger percentagefof their budget for opera=

tion ani maintenance. -

B. DESICH DATA AND STANDARDS

Soucces OL Dat "Erior to the design of any water supply system,
certain backgy ound data must be obtained to assure
an adequate design that Will'provide a Sufficient quantity of potable
wAtel to the ﬂommunlty foc the period of design. These data includg
populatlon estimates, gaologlval ln;o:maL101, hyuroloWic stuales,
_ p:edlcted water demand and the raw watexr qualluy..
The National Statistical Cffice publishes a quarterly bulletin and

other statistics that give the past ahd'present estimate. of the popula=
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tion of’the'chanéwats anc¢ most of the cities anﬁ_villages. The present
overall population. growth rate in Thailapd isv3,31 annually; however,
the growth rate in éhe villages and cities is estimated to beié% per
year. | | | |

The Royal Irrigation Depa;tment and the Ground Water_pivision of .
the Department of Hineral Resources have aécumulated a grea# ééél of
valuable information for the dévelopment of surface anc¢ ground water
supplies in all,qf Thailand, tPfior‘to the development of any new source
of water suppl?, these two depafﬁments shoula bgvcongactedrgqf‘theigh;
recammendations. These depaftﬁenfs also have‘SOme-inférﬁaﬁibn-§; watexr
quality throughqutiThailandf‘ Tﬁis information isvnot complgtely |
accurate, hoﬁever, and each new sougce should be anéié#éa prior to
initiating-the treatment plant design. |

Several departments have water laboratories thatfére capabie 6f
running a completé minergl‘analysis on wéfer samples, The SED of the
Department of Healzh has two water lavoratories, one in Banghkok and. the
other in Khon Kaen. The Ro&al Irrigation Department, the Department of
Public and Municipal Works, the Department of lineral Resources and.the
Bangkok Wate? Works all maintain water laboratories in Bangkok.,

. . "'. I“‘f?.-

‘The demand for potabie water in Thgiléﬁﬁ varies wicely with the

type of community served. .A village entireiy»se;ved with' public Foun=-
tains will use from 15 to 40 liters per’cagité per day (lpcd) dependiﬁg
vupon the availability of othexr sourcés q;?watérjli.e. private wells,
.clg§e-by streams or poan, In a y;}?ggg wigh abaﬁt‘S&i public fountains
and’ 50% private house;connecﬁiqqs,btﬁg consﬁmptiog'is beﬁween 4) and 60

- lped, A yillagg witﬁ“SO%_hOusefconhéctioﬁs and only 20% of the popula=
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tion served by public fountains the consumption‘is about 80 1pcé, The
Department of 7u411c an.i Hunlglpal Vouie :eporée& that they have eiperi-
enced consumption rates as low as 13 lpcd in rural viIlagés in the ﬂaié&é
Peninsula to as high as 237 lpcc in some of the larger cxties uncer tﬁeir

With the exception of Letropolitan Dangkok, water for fire fighting
is not comsidered wy any of the agencies with water supply programs.,

Desicn Standavds and SLandarc Desiocns: The SED of the Department of

7

Health and the WaLelwo ks

"

Division of the Depa"tmenc of Public and Municipal Works are the two major
agencies that are involved in the design of water treatment plants. It

was encouraging to note that both of these agencies have established

design standarcc ané have developec utanua ool designs and sPecifications
for various cizes of treatment élants for suriace and ground water sup-
plies.

The SED, with the assistance of TAliS, has adopted the following

design standards: .
Plant <esign period - - - = 1J years
Haximun cay Cemand = - = = 1,5 i Average day demand
Peak hour Cemand - « - = = 4.0 % Average day demanc
Average puniping day - = - 12 houzs
Maninum pumping day - - - = 15 hours
Rapid ”and ”‘Ttration filter wate ==

2-1/2 to'3 gpm/sq. ft.

Rapid sand filtration backwash rate.- - - 1J to 15 gpm/sq. £t..
Slow sand fi tration :aLe - - ~- = - - - = 250,000 g/ac/day (lron
removed)
Sedimentation rate = = - = = 2 hxs for iron removal
& hws for surface water-

Population growih . 2% per annum B

Total storage ‘ Approximately 70% of average day supply
Elevated storage ' Approximately 277 of average day supply

Fire protection None



*ﬁeL Capita consumption

Type 'A' Village ===== CJ lpcd

Type 'D! Vlllage m==== 53 Ipcc

Pipe material - - - - - = Asbestos Ceent, 2VC, Galvanzied Steel
Distrluu ion system 1ife - 15 ycars

*Villages ave classified into one of two categories depending upon
geographic location, economic situation, sociological conditions
and growth potential. Initially both class 'A' villages and class
'B' villages will be served with 13C% public fountains. At the end
of the design period, class 'A' villages will contain &% private
house connections and 20% public fountains. The weighted average
consumption figure will be 80 lped. The class °*B' villages will
contain 427 private house comnection and &5% public fountains at
the end of their fesign period. The weighted average consumpiion
figure for a class 'B' villages will be 52 1lpcd,

Using these'désign standards and stancawd designs, plans and épecifi-
cations have been prepared for elevated tanlis, clear wells, pump houses
and treatment;plants. Treatment plants ofvlo cu,m, /he., 22 cd.m./hr.,

30 cu.m/hz. ana 53 cu.m./hzr. capacity have been ﬁesigned. The érawings

are numoered in such a.manner that they can be interchanged and iﬁéorf
pozated into designs fitting the requirements of the community. Even
though these standards were ceveloped for the ARD progwram in the Nouthe-
east, the SED is using them in its potable water program throughouc the
countyy.

As mentioned previogsly, the Depariment oif Puvblic and Hﬁnicipal
Viorks ﬁired a Thai engineer-contractor to cdesign and construct'GZ water
ireatmeﬁt plants. This consultant developed ctandarc¢ designs for
various size communities,ﬁand now that the contract has tewminated the

1

staff engineers are continuing the program. The basic design standards

I3

use¢ by the Departmwent of Public and ijunicipal Worlks are as follows:
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Size of City. - . Vater Use
-Water demand up to 5,207 63 1lpcd
' 5,005 - 13,00C 130
10,000 - 25,303 . 140 -
25,933 = 5G,300 200
Design period 10 yeaxs
Sedimentation | 4 hour.detention
Filtration Rate _ 2 gpm/sq.ft. -+ 25% overload
Back wash rate .15 - 20 gpm/sq. ft.
Clear Well i/4 = 1/3 cays consumption
Elevation storage 123 or 250 cu.m. cepending on size of town
Fire storage None

While the gtandard designsrare continually up—daté&fand:adjﬁétéd to
fit the local conditions, thése basic c¢esign standards are adhefed'fo
by the Department of Puyblic and Municipal Works.

In 1965, a cost survey was made by PWWD of the Depavtment of Ppblic
and Hunicipal Works for plants of various capacities. Partial‘results

of this survey are given below:

-Plaat Size Souzicea “otal Cost

L=aat orze [0ucce .ozekal Cost
£) cm/hr River 1,976,007 B

&) cm/hr ' River 1,320,000

C3 em/hr River 3,220,380

&3 em/hr ) Pond 2,503,000

30 cwm/hr ~ River 3,447,005

! 160 cmi/hr River 5,3%45,039

The average cistribution of costs for these plants has been broiten down

as follows:

- Distribution system - 30%
- Pumps, chemical feeders, and
all other mechanical equipment = - 25%
- Treatment plant, including landg, :
intake, warehouse, clearwell,
. elevatec tank and housing - - 45% .
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C. CONTRACT PRO””GU?ES

The use of a "turn-key'" engineer-contvactor appears to be a thing

of the past‘in Thailand. A new policy requires a public letting on all

publlc construction projects. For this reason, all work being let at

the presenf time is advertised and competitive bids received from

seda

intevested contractors cn the basis of LeLaLled plans and spec ications.

Fal

On the large projects international bidding is encourazed in order to
b4 o h o

receive the best price. A typical procedure for such a lettlng for a

SED project in the ARD program is giﬁen below:

1.

After the Budget Bureat upproves the SED buoget the Director
General of the Ministry of Health seads a letter to each
Changwat Governor advisifig him {he money is available for the
approved projects and giving him authority to let the contracts

The Changwat Governor appoints a committee from 3 to 5, includ=
ing the health officer, the changwat engineer and usually the-
deputy governor. : '

The health officer and changwat engineer prepare the notice
advertising for bids which is posted on the bulletin board

at the Governor's Office. The advertising period varies from
7 to 15 days.

The Xhon Kéen_office furnishes the changwat engineer a set of
standar¢ plans and Bangkok furnishes the changwat engineer ox
health officer a set of specifications. The contractor must
buy plans and specifications from the health officer.

ite plan prints must be sent from Khon Kaen to the health
fficer at least two days before the letting because it is
the duty of the changwat engineey to accompany contractors
to the proposed site two days before bid opening.

S
o

The public letting is held at which the committee presides,
opens the bids and selects the contractor. If the bids are
above the engineer's estimate they negotiate with the lowest
bidder since they can't let a contract for more than the
engineer's estimate.

The committee prepares the contract for the Governor's signa-
ture (as owner) and the coniractor must sign the contract with=
in 7 days. The contract specifies the completion date and the
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committee sets Lhe per dLem penalty for failure to complete
the work within the up@ClLlEd tlme. '

&. Progress payments on completed work are made to the contractor
by the Governox aiter approval by the committee. -

While this procedlure may va"y in detail fLom uepaftment to depart-

ment, the general phl osophy must be followed on all puollc constiuction

contracts,

This public letting procecure is now r.ade possible, since the plans
are prepared in detail and the specifications are clear, concise and

complete., The contractors know exactly what they are bidding on when

"',"‘..‘,l'y . g RS

they seek the job.

The typical specifications b ing used bythe SED of the Department

of Health include the

N h“

gopics:

-Ceneral InLormaylon’Lu u&dﬁers

_Su)0"V1Slon of .Construction {by Changwat Engineer)

‘Concrele

lasonzy

"Eazth work

Carpentry

Piping

Cheniical Feeders

Mechanical

10. ‘Painting

11. Filter Sanc

12, TWiscellaneous

15, Plant Start up (Contractor muuL start plant- operation and.
guazantee it for a period of six raonths)

14, Acceptance - the construction wmust be approved by the

Supervising Engineer prior tQ final payment.

W
L] . L] -

»

WO 0~ O T

In reviewing the above content, it is apparent that these specifica
tions are complgte and similar to specifications used for public letting
of work of this type in the United States.

Vith the expanded uue of competitive bidding, the overall cost of
water systems should decrease and the uniformity of design and quality

~

of construction should improve.


John M
Rectangle

John M
Rectangle

John M
Rectangle


69

;SHAPTER.Y'

CONSTRUCTION P.ESOU"C 1S

A. CONTRACTORS

The Thailané contractors do not have an organization similax to the
Associated General Contractors (AGC) found in the United States and some
other countries of the world. .The contractors in Bangkok are reported to
be well quaiifiec and capable of doi ing gooc¢ work, The observation of
pubiic.and private construction verifies this waport, sinté high qcality
conf“ructlon work was noticed tHrouah Lhe city.

Bangkok contractors are kept busy in the Metropolitan area and do
not like to bid on the rural work, such as the numerous public lettings
for the work taking place in the Northeast. To date, all of the SED-ARD
water pro;ects in the Novtheast have oeen ouilt by local contractors.
in genexal, they are doing satlsLactoLy worlk and it was reported that
the quality of const;uction is improving from job to job. DMany of the
contracts in this program have been nxouped in geoc“aphlcal areas so
that one contractoxr can bid on several jobs at once. Thi s-Lenos .to get
a better unit plant cost and enables the contractor to do a more effi-

cient job in procuring equipment, mer and materials., - The general

.

appearance of the rural ‘construction work is good, The placement of
reinforcing steel and the general concrete work appecred to be very
well done. The recent buildiﬁé conscruccion is excellent cnd the
mechanical work, piping, valves, equipment installation, etc.,, appears
‘to be satisfactory. This good quality'of work is due to the Integrity
the cont""cto:o and the ccmpetency of the supervising engineers, the

changwat?cngipeers and’ inspectors.

-
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B. CONSTRUCTION EQUIPMENT

Little, if aﬁy, heavy construction equipment ‘is manufactured in
.Tﬁailand§ however,_conside:éble quantitieé are importedmfromfaapan,
Germany and the Unitéd States. There axe heavy equipmené-tépfél
agencies in Bangkok that are available to contractors as thétﬁeéds
arzise, On the large jobs in Bangkok it was noted:that the contzéégdrs
vere using impoirted cranes, bglldozers, power shovels, pilfbér;yers,
cementvmixers, pavers, batch plants and other equipment ngceséar& to
do a quality job wi;h the minimum amount of labor, This situation
does not exist in ﬁhe rural areas. The only power equipment noted on
these jobs was the cement mixer. The excavations for the tower foot-
ings, cleay well ancd filter structure were all cug by hand. The con~’
crete was carried in buckets and lifted to the elevated toweir by meahsv
of a rope and bicycle=-wheel pulley. These rural jobs are relatively
small and in remoté areas of the countyry. It is questionatle if it
would be feasible or economical to bring in heavy coastruction equiﬁ-
ment to reduce the amount of labor involved, since labor is readily

available, easily trained and inexpensive.

C. MATERIALS AND SUPPLIES

_Camp; Dresser and IcKee, Comsulting Engineers on the Bangkok
sewerage project, reported that a concrete pipe firm in Bangkok is
capable of producing reinforéed concrete pipe meeting all of the A.S.T.N.
standards. This pipe is évailable in all sizes up to two metérs iﬁ
diaméter. 1In somé casés, however, the contract documents do not call

for a pipe meeting ASTM requirements and the resulting pipe quality is
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only good enough to "get by'".

An excellent cement-asbestos pipe manufacturing plant is also
located in Bangkok. This plant produces high pressuire water pipe
ranging in size from 4 to 12 inches. Pipe from this plant was
observed in uce in Bangkok anG throughout the northern and northeastern
sections of Thailand.

There is a plastic pipe-firm about 23 kilometers north of Bangkok.‘

[a}

his plant produces PVC plastic pipe up to O inches in diameter with

]

future plaqs to obtain dies to produce pipe up to 2J inches. This is
a high quality plastic pipe, and Camp, Drecser and lcKee engineers
reported that it is quite possible some of it will be used for sani-
tary,sewefs ag well as water mains. Since the organic strength of
the Banglkok ;anitary wastes 18 expected to be quiﬁe high and the flow
rates quite low, plastic pipe may be ciesirable since itv would not be
aifected by the resulting septlc conciltions,

Two fitms manufacture steel pipe in Baﬁgkok. fhey import steel‘
place énd roll aﬁd weld the pipe into 6 and G-inch.diameters. Mlost
of the galyanized’steel pipe observed in storage in DBangiiok and during
the field txip to the nofth and northeast was imported from Japan.

An excellent foundry is located in Bangkok that is capable of
producing almost any type of casting. They do not produce any cast
iron pipe, however, and- the majority of it also is»imported f;bm
Japan. .

Valves, fittingé, pumps, electric motors, diesel engines, meters,

and all treatment plant equipment also must be imported. It appeaxrs

that the majority of the valves and fittings come from Japan, the pump
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from England, United States, Germany, Italy and Jap?n, the electric
motors from Germany, Italy, England and the United States, the diesel
engines from Germany, United States and Australia, the water meters
from England, Japan, Italy, Germany gnd France and the water treatment
plant equipnient from Fraﬁce.

There are tﬁo Portland cement mills in Bangltok thatlproduce a
high quality product. No shortages of concrete aggregates were re-
pofted and the majority of the observed concreteFWOrk was excellent.

Filter sénd was reported difficult to fiﬁdvin‘sgme areas oi the
northeast; however, with é considerable ambuﬁ;iof screening ‘it is
possible to meet the design specifications.

A heavy cuty hand pump has been designed'ﬁo; use on many of the
wells crilled and dug by the Departments of Mineral.Resources, Lédal
Administration, and the Border Police Patrol. This puﬁp is manufac-
tured in Thailand anu reported to be quite satisfactéry.

Alum is produced by the Science Depariment, Miﬁistry-of Industry,
and sold to the various water utility agencies. Lime is commercially
produced locallyvand is readily available. Chlorine must be imported;
It may be purchased as hypochlorite or in the liquid from Singapore,

Australia and Japan.

Thailand is increasing its manufacturing capabilities for the'l
Vdevelopment of the national.wéter supply program;.however, it still
must import a large quanﬁity‘ofvthe necessary matefials and supplies

from foreign markets,
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' CHAPTER VIIi

OPERATION AND MAINTENANCE

A, ‘GENERAL CONDITTONS

VThe“probiems of planning, deSigning, finaneing and construction of
- new water uystems ‘are on the1r way tﬁ being solvea in’ many developlna
countries, However, the problems oI opelatlon, ‘maintenance and plant.
COntroi nf completed-fac111t1es-have not ‘been fully appreC1ated nor .
-are éblutienéféppafentf At the.pfesent;time, Thailand"f;ts'thie
genefalipettern. -

‘This team viéitedfseneral water'Supplies, treatment plants end:
syStemsjEOnétrected by'the'Departﬁentiofaminefei Résohfcés,?the Depart-
ment of.HeeIth'and the Départment of Public éhdlﬂunicipal Works,‘and
:also;the.Bangkok Water treatment plant. With the ekéebtion of the
Baﬁgkok:plant and two ‘ot three of tne others, it was abpetent that the
proolems of DPELathﬂ and maintenance remain to be solved. Sonerf the;
'observatlons made on this inspection trlp are as ;ollows. | |

l; ChemLcal feeders were functioning pfoperly in less than SOA
... of ther plants._ .

2. Although chlorine feeders were generally available, only ZOA
of the'plants visited were actually feeding chlorine.

3. In 30% of the plants, the filters were so dirty that the plant
. was overilowing hydraulically, There Were § employees at ore
of these plants and only one man knew tow to backwash the
filter. He was not at the plant on the day of the team's

V]'.Si:to )

4, At anothe; plant less than 3 years old, four of the six valve'-'

" used in backwashing Had broken valve stems and were inoperatxve‘
5. Stlll at another plant, W1th uplit flow tb an old un1t and a

‘newer unxt about two years old, seven of the eight high‘servicc
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purips were oui of order. Some of the engines, motors and pumps had
veen completely removed while others were torn down with parts
ccattered throughout the plant.

6. A few laboratories were pirovided and appeared to be well equipped;
however, there was not any evidence that they were being used. Jar
tests and other plant control tests were not used at any of the .
plants visited. :

7. The only operational records observed were those required to be sent
to the Department headquarters in Bangkok concerning income and: ’
expenses.. Basic plant operational records were non-existant; how-”
ever, one plant did record pj and chlorine residuals.

While these conditions exiSt‘today, it is encouraging to note that the
Departments of lineral Resources, Health and Public and Municipal Works
realize that operation and maintenance are the biggest probleme facing them
tocay. A répresentative of ‘the National Economic Development Board went sd
far as to say: ”Even the maintenance 'of hand pumps has so far proven to be
an insurmountable proolem". Wlth thlu :eallzation, 1t is qulte possible that
~acditional funds and effort will be put into this work and that progress will
‘be . forthcoming in upgrading the ope at1on anc malntenance of their water
supply works.

The Depa tment of Mineral Resources reported that out of the 2,000 well:
they have drilled to date, only about 1, 030 are in operatxna condltion. Thi:
is due to a number of things such as broken pumps, clogged screeﬁs, pumping
of sand anc¢ high iron and salt content of the water. The problems with pump
maintenance,. however, afe paramount and difficult to solve.

The Department of Mineral Resources has the responsibility for main-
taining the well pumps, while the local village must provide fuel and mein-‘
tain the engine. The Department usec to have 5 repair trhcks available to

maintain its wells and pumps. Due to budget limltations this has been cut’

to two and it is not now posslble to p:ovioe the necessary maintenance force
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Both of these gepait'trnéka are located in Khotat; one fot hand pumps ano the.
~other for deep well pumps . *The Department aamitted that more maintenance
crews were neeced and hopec¢ they could get more money for vehicles in the _
near future. Tne officials felt the crews could be ;rAEﬁéd if additional
transportation were available.: The:Department_also stated, however, that
it prefers being in the well dritling business;'not the repair bnsiness;

The Department of Public and Municipal Works has a proposed plan that-
ehenld help in the maintenance and ope;ation of the 23 waterworks uneer its
jurisdiction. It ‘proposes to construct watebouses in each of its f1ve
districts thronghout the country, Each qa:ehouse will have a supply of pipe
valvea, fittings, chemicals, pumpé;:étc;_tihese materials an¢ supplies would
" be made available to the treatmentAplants witkin each‘district as required.
Each warehouse will a;se house operator training pereannel and mechanies who
will assist the ;ocalﬂplant‘personnel. Itlis propesed that these people will
travel from plant to plant in their district to check en plant maintenanée
'androperation.and to be of service wnenever pessinlq.

. At the present time, the Department of Public and Municipal Works is
_ completing‘a new warehouse in Bangkok.';This warehouse is ideally located
near the airport, a railroad and the major nbrth-south_hiéhway. When this
facility is eompleted, it will be not only an equipment.and materials storag
warehouse but will also contain facilities for a new meter shop, a motor
repair shop, pumping equipment repair ané chemical feeding repair facilities
Along with this-new warehouse,‘there are new‘heusing facilities for 17
families. .The.eld warehouse presently honses'the meter shop employing six
~ employees capabie of repairing 25 to ;O meters per day. It also has an

engine and pump repair. shop with 16 workmen and an electric motor repair
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shop with 16 workmen and an electric motor repaix. shop with € empioyees.
Some of these mechanics are dispatched to_theifield to take care of minor
repairs. Since Bangkok is presently the only center for such repair crews
they have great difficulty in.covering thé entire country;and,the 93'water-
wofks they are fesponsible ﬁor; If ané when their décentralizationlplan is
completed, they should be Able to pfovide much better service to their water
sugply systemis., | _ ' : ' .

. - With the exception.of'the ARD program in fhe.Northeast, the plants
constructed under the Potable Vater Program of the Department of Health dte -
: operated and maintained by the local people. The SED of the Department ,of
Health has a sanitary engineer in each changwat in the northeast to assist
and train the -local operétors of‘these plants as theY-may reqﬁest.

In the future, SED hopes to pattern its entire Potable Water Proéram
after the plan being deyeloped in the Northeast, with‘USOM assistance. This
plan includes a Deputy Director in each of 5 districts throughout the country
and a'maiﬁtenance center'in each changwat.‘ Unoer this proposed plan, the
Dlstxlct’Deputy Director would be under the Director in Bangkok and have
the following responsibilities assigned to his office:

1. Training

a) operatoxs
b) mechanlcs

c) prepare manual of plant opecatlon

2. Administration and Flnance
3. Operations o

"a) Engineer and Operator in each changwat officé
4, Maintenance and Repair

a) Vehicle, engine and equipment.,
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Each changwat office would maintain a master operator and a mechanic to .
.make routine visits to all of the SED wéter systems in its_changwat; The;'
would assist anc¢ nelp train the local operators and mechanics to take care
of their day-to~day routine probléms. if ma jor repai%s were necessary, the
traveling team would replace the faulty piece of equipment and iake it back
to fﬁe aistrict office for repair. The necessary materials forrroqtingA
iplant operation and repair parts for equipment wo&id be available from the
warehouse at the district office.

Tﬁis‘ﬁype of maintenance apd Operationiprqgram is currently being
initiated for the 18 changwats:in:the Northeast with the &istfict office
and central warehouse in Khon Kaen., As mentioned before, the Department of -
Health hopes to pattern the operation of its entire potablé water. program
after this pilét plan. If it does, and if adequate funds and ;oﬁpetent ‘
i staff are made available, along with gufficient subplies, ﬁhe problem of

good operation and maintenance should be well on the road to being solved.

B, . WATER LOSSES'

| Water losses were difficult to agceitain for most systems in Thailand .
because they have no master meter or because they have a high pe:centage

- of their service meters out éf order. Bangkok reported a high of 40 to 50
perceni water loss while Cﬁiang Mai reported a low of 12 to 20" percent’ loss
The lack of information on this item “indicates éhat a greater effort shoulc

' 'be made to account for all water going into the system and that being with-
drawn, This necessitates better control over the water meters and quick
feplacement‘and repair of all meters that-have stopped recordiﬁg. While
Bangkok is entirely méﬁered, }t.is.doubtful if over 50% of the meters éré'-_

functioning properly. When a utility can aécount for all of the water bei.
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used, both solu to éustomexé énd'pfovideé for free sé:vice,'it will be in a
better position to determine 1£ a leak detection survey is worth whiie. If
3J to 90 pewxcent of the ﬁéter produced'éan be accounted for, it would
indicate a fairly gooq system. If no more than 75 percent of the productiqn

can be accounted¢ for, a leak detection survey is in oxder.

'C,  CONTINUITY OF SERVICE

- « o~

From the urief survey made of operating plants, it appears that an

effort is mace to maintain pressure on the distribution systems twenty=four
hours a day. fhe new plans being déveloped_ani thé_existiqg plgpgsrare all
désigned for this typé of operation. MHowever, due to long lines of inade-
quate size, the pressu}e in some parts of many.éystems often'félls to zero,
or below, duxing periaﬁs of‘high demaric, Other causes of lpw‘pressures or

intermittent service may be lack of plant capacity, faulty operation or

power and equipment failure. : ’ ‘
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CHAPTER IX

WATER RATES AND FINANCIAL MANAGEMENT

A. RATE STR UCTUR«

Water.rate schedules throuehout Thailand afe very simple; except for
the new ru;al community systems, the charﬂes are on a uniform rate, based
'on metered consumption. There are no blocks or steps through which larner
consu@ers pay a lowe;'enit rate; no differentiation is made*for'type of
use, such as domestic; eommefcial or induetrial; , |

VWhen the.Proﬁiﬁciel Water wOka‘Division (PWﬁﬁ) assumed managemeﬁt
contfel of eertain vater systems in 1956, the rate for all érqeincial sys-
tems was established at 2 ¥ pef.cubic meter by the Priﬁe_Minister5 and
remaiﬁs so'tdday. The "concession’ or ldcally-manéged ﬁater utilities
establish their own rates (with approval of the Ministry ofliﬁterior) which
currently range from 1 25 to 4 ¥ pex cublc meter; with a few at 5 or higher.

S !
These, too, are unleorm rate schedules without exceptlon. hinor.varlances
inelude free water to“wqter works employees,‘and a one-third reduction in
| billing_to-Kbrean5War veterans ﬁhrdughout.the country., A costly "social
feature oi the Bangkok-rate'is theigrant Qf'the first 6 cubic meters per
month free to all consumers.l fhe Bengkok_rete ie.eaid to have been the
same for more Lhae 25 years. B?hgkok also charges a meter maintenance fee
of 1 ¥ per month.

For the new rufa} community eystems, rates are being set‘by,the villag
.committees ranging from 5':6_16 ﬁ‘per month per;family. This 1is considefed
to be well'within theiruebilityﬂtovpay, and is iﬁtendedeto ¢over the opera-
tor’s salary, fuel and supplles, and to leave a small margin for equiééent

'replacement and system growth. Opefatinn costs of these systems have been
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estimated at roughly 0.25 ¥ per cubic meter. It is too early to judge how -
these systems will work out in the profit-and~loss sense.

B, BILLING AND COLLECTION

Watér utility eﬁployeeslread the meters monthly, althpugh bills are prer
pared only every 2 months. Bills are then carried to the customers and most%
qf the money is collected ﬁirectly‘in this fashion. If the customer is not .
at home or unable to pay; ;he policyvvaries; either a printed bill is left,
whichvis to be paid at the water works office or at a branch agency>within.

a spgcifigd time, or. the cpllectér continués“to call back until payment is
made. The policy on overdue ﬁills is to send'a second notice upon 30 days' .
delinquency, andutoléut,off the service arfter 60 days.. Indiga;ions are tha€ 
this policy is followed with varying degrees of tolerance.. |

1f the meter is found to be out of order, the bill;is estimated from -
the record of recent use, aléo‘taking into account the value of the propefty '
!7 and size of family. In.Bangkok, there are at least some instances in which |

only'the 1 ¥ per month meter maintenance charge is being collected when the -

. meter stops.registering.. Both-Bangkok and therprovincial systems have the
practiée of collecting a deposit from each new customer, which is held fér

" an unlimited time as a guarantee in case of non-payment. ' The deposit is
returned only'wh;n the customer moves or étherwise terminates service. Thé_ :
amount. of the deposit may range from 60 to 500 ¥, depending on sizevof
service and type of use.

: |
C.. -~ PROVINCIAL WATER WORKS FINANCES

With the 2 ¥ per cubic meter rate, approximately three~fourths of the )
" provincial water systems, including most of the larger omes, are able to

show a surplus of revenue over current pperating costs. Water sales and

[
|

charges for recovering the cost 6§ new service .connections make up almost
L K" . o :
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all revenue, which is deposited daily in local banks, gredited to the
qgtional Revolving Fund of PWWD. ‘Thus, the surblus produced by any one
~ system dpes not specifically'benefit that municipality, butrwill be used
?n the Division's overall program,

Table 4L(page 84) sives revenue and expense totals f&r 5 lafge and 5-
small systems, considered to be representative of the'93 water-wofks opera=
ted by PWWD, Table 5 (page 85).provides some additiénal finance detail for
~Chiang Mai, one of the newer sys;ems-and one which is presently generating
a cash surblus. |

. The PWWD's Re@olVing Fund is the budget vehicle for ali curent receipt
and expenditures for the 93 systems. The summary in Table 6 (page 86)
indicates revenue to be'rising sharply in recent years, in fact more rapidly
than current operating costs. fhe difference, usualiy plus.a modest govern-
ment subsidy, is,copstantly‘plowed back into sméll exténsions, replacement
equipment,'meter5~and similar mate:ials.for the'very good rea#on that any
unspent balance reverts to the Treaéury at the end of each fiscal year,

Recent PWWD capltél buigets are summarlzed in Table 7, (page 87) and
show a rather remarkable jump in capitel gxa&ts for new water works construe—~
- tion from 41.5 million ¥ in the 1966 fiscal year to 143.9 million B in the

.current'(l968) fiscal year. It should be noted that, under previousl§
described budgeting procedures, thishis ﬁotlmerely window=-dressing But
actdaliy represents thé sum of preliminary cost estimétés for a 1ist‘of
- specifically appro?ed projgcts. |

D, BANGKOR WATER WORKS FINANCES

!

Foz the 1266 fiscal year, total revenue (more than 9OA from sale of

water) was somewhat morg than 36 million . Operating expenses alone were
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70 willion ¥. The difference, plus the cost of all new construction (51‘
million %), plus debt service on outstanding governmeht loans (58 miliion ﬁ):
plus the contract payments for the recent Degremont project (183»mi11ion %),
'necessarily came from a direct hational‘eovefnment subsidy. This means that
in 1966 thoge served by the Bangkok Wate: Wocks paid (1n the form of water |
use charges) only IOA of the cost Of serving them. Another measuretof=the A
"water gap" is that the revenue collected ealcdleted back to the volume'of
"wate: it represents,.amounted to on}y 36% of the estimated total water
’dellvered to Lheneletrxbutlon syste; from both surface and ground sourcesi-
'A sumnary of recent r1nancxa1 res;its in given in Taole & (page 83).

Proyieions of the Degremontvconsget are of more than,passing‘interest;‘
Payment for thie project, final cost of which was'SOmething.over Us $50
million, is being made in Seﬁi;anneal'inetallments duevin April and October
of the years 1964 throunh 19589, Payment.ié required torbe made to Degpemong

) in New Yock in US dollars.

E. PROJECT READINESS .

Both PWUD and the new Metropolztan Autho;zty intend to seek inter- -
_natlonal 1oans in the near future, and in fact the Secono Plan (Table 3)

anticipates zoreigg lending support tgr the maJor construction programs of

both,
Among the key criteria of intexnational.lending agencies in project
evaluation ave:

=~ the existence of a viable institution or management entity
capable oi rece1v1n0 the loan and capably admlnlsterlng the
progect, ’ : : :

--_teehnlcal soundness of the project in texrms of serving its
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intended purpose and doing so at reasonable cost;

" «= financial integriﬁy ané viability of the project; for a utility,
this particularly involves payment for the service by those served, .
on an equitable basis.

.The latter factor ie-emphésizes fhe first: the existence of an

"~ Authority ox Departmeﬁt w;th both the power and the demonstrated willingness

to ?aise rates to the level necéssarj to support the préject,A
Based on very brief, possibly even superficial, contact with both

'rinstitutioﬁs, it appears that neither PWWD nor metropolitan Bangkok are

ready fdr'serious consideration for iﬁtgrnational loans,at this ﬁime.v

Bangkok is at present égoniziﬁgly faf fram.finanéial‘integrity in its water

works operation. However, with ﬁhe establishment of the“Metropolitan Water

Works Authority, a very important first step has been-cakeh'toward eventual

project readiness,
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TABLE &4
WATER DISTRIBUTIED AND FINANCIAL RESULTS
REPRESENTATIVE PROVINCIAL WATER WORKS IN THAILAND
(annual basis, rounded, 1965-66)

lweter Distribue ' Revenue, Expense, Revenue less:

ted, 1,000 CM 1,000 B 1,000 B . Expense, 1,000 B
Khan Kaen : 980 ) . S
Udoxrn Thani 835 1,600 - 870 730
Chiang Mai - 640 1,800 740 1,060
Uban Rajathanl 640 | 1,370 - 640 730
Nang Khai, 205 1,090 510 580
Rol-et 175 - 4GO 300 100
Krabi 80 327 370 («43) .
Nara-Thi-Wat 65 150 152 (-2) |
Ram Phoon 52 iig igg (-ig)
Pathum Thani 33 . 7% 1 B

Notes

For data on plant capacity and service connections, see Table 1.
"Water Distributed" is based on billing records, rather than output to
the mains. The water rate is uniformly 2B per cubic meter.

YRevenue® 1s nrlmarily from water sales, but also includes repayment to
the water works for labor and materials used in installing customer
zervice coangictions; and miscellaneous income, o
“Expense" includes the usual utility operating and maintenance items,

- such as labor, chemicals, power, local overhead; also. the cost of
service connection materials, including_meters. ,

- For a detailed breakdown of revenue and expense for Chian Mal, see
Table Ser- : _
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TABLE 3

- REVENUE AND EXPENSE DETAIL FOR CHIANG MAI
October 19065-September 1966 Fiscal Year
(1,000 B, rounded) '

Revenue
Water Sales , 1,079
Service Connections - 222,
Labor 24
Maintenance : 23
Inspection 7
Transportation _ : - 6
Miscellaneous 9
TOTAL ' 1,370
Expense ce T

Electric -Power 203
Alum _ : 130
Hypochlorite ' 13
Lime : o o S 1
Fuel and lubricants ' 3
Rent of land . 4
Labor X o137

" Meters ‘ B ' 77
Pipe and fittings - 10
Maintenance ’ -6
‘Transportation ' o0 34
Office supplies and miscelleneous ' 22

TOTAL _ o | 640
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TABLE 6

PROVINCIAL WATER WORKS DIVISION (PWHD)
SUMMARY OF REVOLVING FUND
(Million B, rounded)

Fiscal Year Expense Subsidy ' 'Eggense Net Available
196263 16.2 1.5 14,7 3.0
1963-64 ' 19,6 ‘ - © 19,0 0.6
1964-65 24,46 1.0 19,9 - 5.7
1965«66 31.4 o 1,0 ' 23,0 9.4
Notes .

"Revenue" is primarily from water sales, but also includes repayment
to the water works for labor and materials used in installing customer
service connections; and miscellaneous income,

"Expense" includes the usual utility operating and maintenance items,

such as labor, chemicals, power, local overheadj; also the cost of service

connection materials, including meters. - '

_ - Net Avallable = (Revenue and Subsidy) - (Expense), This amount 1is
¥nlowed back" in the same fiscal year in the form of small construction
projects, supplies, meters and ;ep}gcgyept equipment,

86 -
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TABLE 7
PROVINCIAL WATER WORKS DIVISION (PWWD)
SUMMARY OF CAPITAL BUDGETS
(Million B, rounded) -

1965-66 ' 196667 1967-68
(2509) : : (2510 _ 525112 :
Provincial WW Division, Bangkok . 2,0 . 6.1 8,7
. Principal and interest payment :
to RIG Savings Bank . 22,0 112.0 (See note)
Carryover projects and previous
construction contracts 24,5 25.6 18.7
New construction program : 41,5 63.2 143.9
Subsidy for Revolving Fund 1.0 1.0 2.0
Total Budget Appropriation © 91,0 207, 9 . 173,3
Notes

PWWD had been making regular repayment of a previous Savings Bank loan
(15 years, 8% interest) for plant construction., During the 1966~67 fiscal
year, the Treasury provided 112 million bahts to PWWD for payment in full
of the remaining principal amount ¢f this loan.
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TABLE 8
BANGKOK WATER- WORKS

RECENT FINANCIAL RESULTS
(Million B, rounded)

1954565

88

*Notet Of this amount, - 183 million Bis the contract payment to

Degremont,; s

1961-62 1962-63 196364 +1965«66 -
(2505) (2506) (2507) = (2508) .::.(2509)
Revenue
Sale of water , 26,87 .7 28,5 5.+ 334335 -,
Materials and labor for B v .
- service connections 2.2 2,4 2,5
Meter maintenance charge . "5 L6 - .67 .. .73 78
| TOTAL 2646 28,1 29.7° 13146, 36.6°
Expense
-+ Salaries and wages,
including extras, _ T o o
benefits and misc. 12,6 13.2 14,1 13,6 14,8
YGeneral Expense!' more than ‘
. 80% represents power cost 11,3 13.1 -~ 18.3 29,9 24,6
-"Materlal;" mostly chlorine ‘
- and alumj. also constr'a, _ o '
. matérials - 10,0 13.1 16.4 15,9 26.7
"Machinery and supplies;” ' . '
- mech, and elec,: equip.~
. and repairs JfQ,ﬁ 246. 2,9 3.3 3.9
New construction, including et }
. land purchase 7.3 7.2 20,3 6.0 50.8
" Debt service T 2.9 2,7 - 74,1 147,.8 241,1%
Assistance payments - 8,8 16,6 0,5 042
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CHAPTER X

EDUCATION AND MANPOWER

A, EDUCATION

General Education: Until recently school attendance was compulsory

for all Thai children from grades 1 tola; now it:is require¢ for all
children bétween 8 and 15 years.of age, or from grades 1 to 7. For ageé
10 end over illiteracy was reduced from 46,3% in 1947 to 29.2% in 1960.
For the younger age¥g¥oup of 10«14 illiteracy hadvdropped in this same
period from 39% to 14%. |

As of 1966‘therg.were 31,301 puﬁlic and private elementary and seconc
ary schools.in the countfy, with 215,327 teachers and with an enrollment
of 5,188,8;8 pupils. It is discouraging to note, however, that of fhis
number only 345,502 students were atvthe secondary séhpol level.

In 1966 two nundred gbvern@ent and private vocational schools.gof.
various kinds were in operation, with 4,300 teachers and an enrollééﬁﬁﬁéf
42,600 students, Iﬁ that year more than 10,000 certificates were granééd
upon‘the.completion éf programs of instructionm.

In 1966 there were thirty institutions engaged in ﬁeacher training,

- with 1890 teachers and 19,776 students. .

As of 1966.there were seven public techhical institutes in operation
with factltiés numbering 727 and with enrollments totaling 8,460.

In 1966 the number of educational institutions of college or univere
'.sity grade waé seven with faculties.totaling 3,056, of whom 2,047 were -
full=time and 1,009 were part-time.: Thé total enrollment of students in

this year who WQE& gﬁckiﬁg'bachelor's degrees was 33,531, Since 1961 two
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additional national universities and one internationally = supported instituts
of technology have been established. By 1971 the total university enrollment

is expected to exceed 43,500 students.

Technical and Enginee:§ng Education: As noted abové, ﬁhere are seven
technical institutes in various parts of the country with an enrollﬁent of
about 8,500 students. This training fills a vital need in the country and
supplements the vocational training given in the Secondary schools., Within .
S.years it is expected that the enrollments will exceed 19,000, The érogréms
of these institutes extend over a B-yeaf period and usually include the dis-
ciplines of automotive mechanics, elécﬁricity, metal work, electronics,
drafting and building cons;ruction. "The offerings sometimes exténd to the
industrial'artn, printing, photography, survéying,:tailo:ing, etc. The
admission requirements aré highvnnd‘thé fnstructinn isvthorough. The gfadu-
ates have made good records both in government service and in nrivate enter-
prise. This training is obviously important in the water works field, for
- the graduates nre eégerly'sought for services in design, construction, opera-
tion and.management of these facilities, Due to the-scarcity of engineers
in the country, these technicians are often called upon to perform eleméntary

engineering fnnqtions.

Aé is the case in all of the developing countries, engineering talent .
is at a premium in.Thailand. The number of.engineers is wnolly inadequate
to supply the need, -and the rate of their production cannot keep'pace with
the accelerating demand. This is pérticularly true in the field of sanitary
engineering. 1In 1966 the total enrollment of engineering students}in the
countr& was 1,961, most of which was accounted for by Chulalongkorn

University at Bangkok, which until recently was the only university having
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an undergraduate offering in engineering. For several years the SEATO
Graduate Schpol of Engincering has operated in coordination with Chulalongkor:
University, but it has now been renémeé éhe Asian Institute of Technology and
- will operate indeéendently on a graduate basis.‘ Within the last year or two
neW'universit;es have been established at Chiané.Mai, Khon Kagn and Pattani,
eaéh with,a Faculty of Engineering, and Kasetsart University in Bangkok has
been agthorized to add engineering to‘its several preéent Curricula.

During the five~yéar plan period ending in 1971Ait is expected that the
increase of]enrollment in these engineering institutions will be about 1600
per yeér, and that the tqta} engineering graduates during the period will be
about ;500. | |

Contfary to expérieﬁce in Westerniéﬁiversities, the student enrollmeqt
in civil engineering at Chulalongkorn University in proportion to gnrollﬁéqts
in some of the more exotic branches, has remainedvhigh. However, there will"
, pfobably be no more than 400 to_SOO civil engineering graduates in thévnekéi
five years. This institution also offérs an undergraduate program in sani-
tary engineering, in which 12 students aze now maériculated., It is obvious
' Fhat this meagre supply of civil énd sanitary engineers is ﬁoefully inadequate
t; meet the needs of this rapidly developing country.

| The former SEATO Graduate School of Enginee:ing, now the Asian Institutt
of Techﬁology, promises to exert great influence in Southeast Asia, parti-
cularly to Thailand, invraising the standards anq prestige of engineering
as a profession., Since its Béginning.in 1958 to 1966 it had ehrolled 352
students, 1856 of whom were Thai. In the present yeér the enrollment is 64,

distributed among Hydraulic; Public Health, Structural, Soil and Transpofca-

tion Engineering, with 29 from Thailand and the remainder from four other.
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countries. It is interesting  to note that during the time a program in
Sanitar& Engineering was offered, there were no applicants. The title was
changed to Public Health Engineering and thi; year seven are specializing
in that field, two of whom are from Thailand.

In addition to the students sﬁudying in Thai institutions there are
currently about 4,000 students studying abroad at various levéls, about
1,700 of whom are in the United States, It is likely that é considerable
\ nhmber)of these are following engineering courses,

B, MANPOWER |

The labor force of persons 15 years of age énd over is estimated at
about 15 million, and is increasing at the rate of a‘half-million,persons‘
annually. About 12 million are employed in agriculture and 3 million in
other puréuits. Unemployment is very low - about 20% of the active popula-
tion; but under-ecmployment is extenéive, due to the seasonal nature of
agriculture and intermittant employment in comstructiaen and cexrtain
inéustries. The low average life-span results in a young labor force. It
is estimated that about 300,000 workers are engaged in iﬁdustrial pro~
‘ duction with about 13% of theselin the«skilléd-labdt category. As of 1966
there weré aEOut 206,000 engaged in professional and technical pursﬁitsL
about 70,390 in administrative, executive and managerial functions and
~ approximately 190,000 clerical workers, By 1971 the augmentation of.man-'
éower‘required_in these three groups will be 111,700, 44,500 and 92,700
'respéctively.

Due to the rapid develoément of industry and public serviges in the
- country, there is a greétly increased deman& for professional, technical

and skilled personnel,. This has resulted in serious shortages in such
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categories as physicians, nurses, economists, agronomists, administrators
and eﬁecutives, engineers, professors and teachers. In the middle-level;
.skilled-worker category the shortages are équally critical, and are
apparent in the under-supply of skilled mechanics, electricians, carpenters,
weldérs,_surveyors and foremen of all types.

In the technical realm, déspite the efforts being made to inc?ease
output, it is.estimated that during the next 5-year period there will be
need for 2,290 additional>engineers versus an expected supply_éf 1,890, or
a deficit of 310. 1In the technical trades 45,000 additional trained persons
~will be required during this period versus an anticipated supply ;f 35,000,
. with a deficit of 10,000, In'sqience 3,300 aéditionel persons will be

!

needed, against an expected supply of 1;700, with a éhortage of 1,600.

. Sanitarxy Engineering: In the field of sanitary engineering there is
a considerable.number»of well-qualif;ed young professionals‘in the country,
estimated at:about 230, Most of thes; have received their specialized
training abroad on a post-graduate basis, and many of them now occupy
responsible postsvin the governmental agencies.  The programs which they
divect are extensive and impressive in concept, but suffer from their
centralization in the nation's capital in a country which is so large and
ill-provided with transportétipn and commbnicafion facilitiess .
| All of the designing of water éupply works for the smaller cities,
towns and comﬁunities has been done in these central offices, mostly in
the form of standardvplaﬁs, and it appears that tﬁe engineers so engaged
are reasonably competent. TFrom all of these bureaus there is co&plaint of

a shortage of engineers,ldue-eiﬁher to lﬁck of budget or difficulty in

finding qualified men; In the'large citiés, such as Bangkok and Thonburi,
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the water supply works have been designed by foreign consultants and
coﬁtructors. It is reported that there are in Bangkok two consulting
engineering firms competent to handle the s#ructural and mechanical
features of water suppiy projects of considerable magnitude and.complexity,
but they have never had the opportunity to demeonstrate -their-ability, due
to the pqlicies mentioned above.

There has recently been organized the Engineers' Association ofAThai-
" land, It embraces all branches of the profession, and has as fts objectives
the impfdvement and dissemination of technical knowledge, the better
utilization of engineering talents, the enhancement of thé status and
dignitylof the engineering proifession and a better acquaintance among
meﬁbers of the éroup. A 1a§ providing for the licensing of engineers has
been enacted, which is now in process oi implementation.

Operating Personnel: As stated previously, the water treatment plants

which were visited in Thailand are not being properly operated of reasonably
maintained., This is probgb}y true for the water systems as a whole, and
for the installations th;ougbout the country.. It is obv;ous that the
weakest link in the country's_water supply chain lies in operation and
‘maintenance. Vital equipment is usually out'of-§peration an¢ new plants
rapidly become a shambles. These conditions can have but one explanation: -
The people who operatejthe works do not undérstand their facilities,.their
processes anc¢ thelr responsibilities, nor are they receiving instruction
and supervision.in these matters. Operating personnel for"the municipal
wate éystems andrplahts are supposed to'bg drawn from the trained gradu-

ates of the technical institutes, but it is obvious that few of them are
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so placed. As viewed from every standpoint - economic, public health,
aesthetic, pride ~ improved operation énd maintenance of these facilities
are the mast crying needs. Theée'can be accomplished only by personnel
who know their job.

If such defiqiencies exist in the larger municipal installations, one
shudders to contemplate the state of operation and upkeep thgt may be
éxperienéed on the hundreds of small water supply works that are being pro-
vided in the villages, where the villagers themselves are largely respon-~
sible for keeping them going. Will they soon become‘inoperative due to the
breakdown of a pump or motor, or even the lack of petrol, a bolt or a
leather washer?‘ In the ARD Potable Water Pfoject in the Northeast a train-
ing program for operétbrs of these small installations is being conducted,

' This involve; the selection of persons having interest and aptitude, ten
for each class, frbm technicians who have been engaged in the construction
of the varidus plants, and giving tﬂem an in;ensive 10-day course ﬁf
instruction in operation; maintenance and management of the §ma11 village
‘facilities. It is hoped that this project may be helpful in showing the
way to better operation of small 1nstallat10ns throughout the countcy.

Management Personnel: An important, and often overlooked, aspect of a

successfullwater'Supply program ligs in the capabilitieé of the personnel
respansible fo; its management. The major water supply agenéieé in Thailand
.appear to ﬁave able management people at the‘top level; however, ;hey do‘not
have many well trained people under their direction to help carry out a sound
management program - especiall& at ﬁhe lécal level, This is'probably due to
the low salary scale of the average government employee, since there are

five universities in Thailand offering majors in commerce, business and
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public administration and economics. It is estimated that over 3,500
students will graduate in these fields between 1966 and 1971.
The water supply agencies must compete for these graduates to insure

the sound management of their water supply programs.
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CHAPTER XI

FORECASTS

A, POPUIATION GROWTH

In 1ts Second National Economic and Sociél Development Plan
for its period 1§67-1971 the National Economic Development Board
predic;s that the population of Thailand will rise f£rom its 1967
value of 33,2 million to 39,2 million in 1971, 4646 million in 1976
and 55,9 million in 1981, This represents a population growth rate
increasing from 3,3% to 3,5% during its 15-year period. The labor
force aged 15 years and over would incrgase from the presené level
of 14,8 million to 17,1 million. in 1971, 20,2 million in 1976 and
23,8 million in 1981, |

B, EDUCATION

To meet this situqtioﬁ in population growth, and the shifting
from‘a predominantly agricultural economy to one in which manufacturing,
commezrce and public services assume greater importance, the G;vernment
Vhas.modernized and redhaped its educationai éystem@ It has given
particulér attention to-the rap#dly-increasi%g demands for englneering
and technical services, Instead of a former single university in |
the country which offers engineering inst;uction there are now £ive

.authorized to give undergraduatevprograms in this field, plus the
newly reorganized Asian Institute of Technology which operates on a
graduate basis and makes a significant conﬁribution to the country and
'region. ring the next five-year period it is expected that about

.1,800.:- degrees in engineering at the bachelor level and 750 at the
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master level wili be awarded by these institutlons., Additlonal
technical institutes will be established and by 1971 it {s expected
that the enrollment in these schools will surpass 19,000 students.

C, VILLAGE SANITATION

. Ihrouoh prOGrams for the provisio1 of safe drinking water, the
proper disposal of refuse and excreta, and general sanitation, which
have.been'previously mentionéd, about 8,400 viilages w;th a total
populgtion of about 5,000,000 have feceived bénefits. Approximately

””7,775 water wellsiand storage units have been.provi&ed. In the next
fS-yeér period such services will be provided to_én additioﬁal 12,000

| small villages; The program w;il concentrate on the digging of
wells, the pfovision of‘sénitary ﬁriviés, the installation of school
and health-center water supplies and general sanitation, with emphaéis
upon the rural areas along the borders of the country.

" D, VILLAGE WATER SUPPLY

This program applies to communitieé larger than the ones
mentioned above, which justify the provision of piped water under
pmessure and simpie distribution systems. It has been under way on a
national basis for several years and many such water supplies are in -
use, puring the S-year period of the Second Plan a target of an
additional 50 units per year has been set for the national program,
plus an additional average 100 units per year for the Acceleraéed Rural
'.Development Pr ogram of the Northeast Region, If accoﬁpiished, this
program should result in an additional 750 plped water supplies during
the next S years, serving villages in some of the most distressed areas

of the countrly,
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E. MUNICIPAL WATER SUPPLY

These installations comprise the category of water supplies
fo: the larger towns and citles whiéh come under the jurisdiction
of the Department of Public and Municipal Works of the Mihistry of
. Interior, There are now in éxistence 130 water supplies of this
type, exclusive of mgtropolitan’Bangkok, with a dai}y capacity of
approximately 200,000 cubic meters (53 M G) and serving a population
of about 2,650,000, Within the period of the Second Plan it 1é
;ntendeﬁ'that'new supplies of this type be'consfructed‘at the rate
of about éz_gpits.per year, If chis'goél3is*réalized,.it.will
result in 225 more installations with a daily capacity of 260,000
cubic meters (69'M G) and serving about 3,000,000 additioﬁal pébple.

F. BANGKOK METROPOLITAN WATER SUPPLY

During the past six years the cépacity‘of the watez supplies of
the twin cities of Bangkok and Thonburi has been 1n§reased from
510,000 to approximatély*770,060 cubié meters (203 M G) per day..

Due to the meteoric rise in water consumptiqn";n this rapdey
growing area this augmentation of supply and tfeatment facitities

is now on the verge of'inadequacy to meet the demand, In this .
connection it is interesting to note that in.the 255yeaf period

from 1917 to 1942 the number of water services in the City of Bangkok -
increased from 1,209 to”16,789, while thé 23-year period from 1942 to
1965 showed an increse to 128,912 connections - or an average annual
- rate 8 times as high. " The water supplies of Bangkok and Thonbur

and two suburban communities, previously sepaééte entitiés, are t6
be combined into a metroéolitan system, and a leading firm of con
sulting engineers will be employed to make stﬁd@e#iénd«planSVEOi the

future water requiremen;s of the area. During‘fhe‘ﬁext gkieér'period
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it is expected to augment the capacity of the water supply works by
200,000 cubic meters per day, bringing it to a total daily capacity

of 970,000 cubic meters (255 M G).

G. _BANGKOK METROPOLITAN SEWERAGE

As pointed out previously, no town or city in Thailand is .

‘provided with an integratedlsystgm.of sanitary sewers, It is difficult
. to imagine how an urban area of more than 2,000,000 peoéle; such as

metropolitan Bangkok, could ekisf without such a facility. The 1ack of‘
it undoub;edly"has iés éffect upon the health §f the pééple, but the
conditioné to which they have been so long accustomed are taken for
granted. The 1iquid.wastes ~ and much of the solid wastes = find
their way 1nto‘the numerous, klongs and the Chao Phyraya River. The
recent'fiiling‘of some klongs to make.roadways has increased the pollu=
tion load 6n the remaining ones. All premises are supposed to be pro-
vided with septic tanks,‘but their effect is usually nominal. The whole
flat area is subject to tidal influence, as well as flooding during the
rainy seasoﬁ; so, at best, the land surface is barely above the water
level, with much of it often below it. With tidal fluctuation there is |
perceptible movemenﬁ of the water in the klongs, but most oflthe
pdliution remains there to settle ;6 thé bottqm as sludge and to support
.a luxuriént growth of algae. To thé.viéitqrvfhe whole city seems to be
flogtiﬁg on a vast lake of‘polluﬁion; ﬁhile this is visually evident,
it is unuéual to detect it by-smell; It aspears that the numerous quiet
klongs are behaving as'oxida;ion_pbn&s, while thbse that are whipped into ;

frenzy by the propeileré of boat traffic act like oxidation ditches.
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To study aniameliorate this éggravating and coﬁplex problem
of drainage, sewerage and flood protection, the Government has
employe& a wellnrecognized American firm of consulting engineers.
The study and design phases of the work will ogcur duriné the .
first pért of the Second Plan perlod, and it is hoped that
~construction mayvbe started wighin the same S=~year pegioﬁ. Thls
is a mammoth undertaking which, due to the phySlcai §ohd1tions_and
long neglect, borders upon nightmare, Sympathy~aﬁd best wishes are

'extended to those who undertake the commissidn.
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CHAPTER XII

OBSERVATIONS AND CONCLUSIONS

While its time in the country ﬁé; been Qery short and its observations
quite limited, the team believes thét fé.has had the opporﬁunity of confer-
ring with the people most responsible féf the planning and prosecution of
- the water supp;y programs of thé country and of seeing representative
instailations. Due to its extensive travel by air over muEh of the country,
it was able to view and appraise not only the geographic and hydrologic
features of the Iand;,but to judge thg general sacial and economic conditions
.0of the people. The consultants feel that they.have acquired information and
understanding that give a fairly good picture of the water supply situation
in Thailand, and which warrant the following qonclusions.and suggestions:

1. The céuntry is under dedicated; effective and progressive leadership,
and its development within the last several years has beenirema:khble.

2. 1t has>accepted énd used to good effect the rather lafge amounts of
foreign aid that ﬁave come fo it in the past 15 years. This acceptance has
been with gratitude andkgraciousness, and the assistance has been employed
in the best spirit in which it was given.,

3. The country is rapidly developing its resources and institutions
to the point of self-sufficiency, and looﬂ; forward with pride and confidence
to the time when it can stand alone, with‘ail the pérsonnel and facilities
to meet its needs,

4, The Tﬁai people manifest such good nature, kindness, ebullience of
spirit, friendliness and 'natural urbanity that it is a genuine pleasure to

deal with ihem. No one of them is ever too preoccupied to smile; no public
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~official is ever too .busy to drop eyerything?to'receive and help the visitor;

_even, though he may come unannOunced. N
5. As’in all developing countries,'there is in Thailand an abundance.

of unskilled labor,ébut a scarcity of.skilled labor and professional personnel

Jto meet the needs of a:country‘now undergoing rapid changeland development.

. This shortage is particularly acute in the realms of engineering and

technology, but efforts are being made to alleviate the situation,

6. All aspects of the nation's economy and social welfare are con-

stantly under study by the Naticnal Economic Development Board. The objectives

& '\-4; .
.t

of 1ts first 6-yeer plan wer ﬁgenerally attained and the Second Plan, cover-

ing the 1967-1971 period and all phases of the conntry s life, is now the

guide for further progress.."‘f il" L ;J

7 Many RTG agencies are'nowiactive in thelfield“of?waterﬂsupply::
Bangkok, Thonburi. and two nearby suburban cities have just recently been
iricluded in a‘new "Metropolitan Water Works Authority" which will operate as
fa separate Div;sion of the Department of Public and Municipal Works. Within
'fthis same Department the Proviﬁcial Water ‘Works Division (PWWD) operates
i93 government-owned water systems serving cities of 10,000 population or
larger. A smaller number of systems are under either local municipal or

o \
. private ownership, ; ]“ '

. 8. In rural communities ("v1llages") under 10, 000 populatlon, the'
Sanitary Engineering DiV1sion (SED) of the Department of Health has a growing
;program of piped water systems most of which 1nc1ude some type of treatment.

This effort is being supplemented by a number of other agencies which are

_providing dug wells, shallow wells, ponds reservoirs, and dry-season storage
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" facilities of many kinds, Most of this rural activity is concentrated in the
Northeast region, as an important eiement of the Aecelerated Rural Develop;
ment (ARD) counter—insnrgency program in the security-sensitive border
provinces.

9. Coordination of this and eimilar work throughout the country has
‘“teen assigned to an eleven member Executive Committee for the National Rural
CommunitylWater Project.

10, The customary yardsticks of population served and per capita water
use are not easy to determine, for a number of reasons. Quite generally,

* less than half the populatlon in the provincial citles are connected to the
water system at all. Of those, the majorlty continue to get at least some

of their water from other sources, and this in turn varies with the season.

. Aithough all connectxons are metered, many meters are inoperative (particular-
iy in Bangkok) and the percentage‘of water accounted for can only be a judg-
ment.guesa, ' | |

1. A strong program of water snpply pianning and construction is
underway at all levels, from Bangkok down to the rurai villages, with gome
: US assxstance byt fueled primarlly by RTG -national budget funds. For this,w~
the sanitary engin°er5ng and publ1c health leadership of the country deserve |
much credit, slnce this kind of accep_ance comes only as the result of long,
hard and effect*ve sel}ing.

12. The reverse of tne coin is a most dietressing pieture,of.miéerabiy
poor operation and malntenance of many present water works syetems. Por

example, only token meter maintenance ls baing performed throughout the

country. MucH of exiatlng treatment plant capacity 1s 91mp1y noq in condition

' to treat water.-
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13. The real challenge, then, is no longer one of water supply construcs-
tion, but rather of motivation and organization.snccessﬁully to operate and;
to maintain the many systems built andAbeing_constructed;

14.  Thailand is now well into its Second Plan (;967-1971) for economic'
growth under tne guidance of theANatione; Economic Development Board (NEDB).‘i
~Planning for water.supplyvprojecte originatés witb locel requesté,‘which mugt!

survive screening at the digtrict and province lerei before NEDB review, The

final result appears in tne form of annual departmental appropriations,-liet4

ing specif1c progecta and their estimated comstruction cost. .

15, The Second Plan prOposes capital spending for water supply from RIG'.

own funds of some‘330 million per year, fairly evenly divided among metro-

_oolitan Bangkok, proy;ncial water works and rural village systems.,

In addition,qureign loan and.grant suoport of approximately 4604million per
.year is anticipated& orimarily for metropolitan water and sewerege, But'also .
. for provinciai nater eystems. Taken together, these proposals represent a
_ commitment to water supply alone of two and one half percent of total public
spending, and‘more,than six percent of available development spending, which
‘is substantially higher than in many other’ countries -today. |

| 16, Thailand does not have.any prlvate sanitary engineering consulting
firms. The agencies involved in the national water supply program must |
depend upon‘tﬁeir own sanitary engineeringfstaff or hire international
consultants for their designs.u If the program expands as fast as the need
dictates, the re5ponsib1e agencies w111 ‘need to hire ‘moxre engineering staff,
make-eddltlonal use of priygte‘conoultgnts and allocate a larger portion of

gheir budget; 'to the.operntioﬁféhdﬂmaiﬁténnnce of completed systems.
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17. Thailand has considerable resource data available to assist in the
planning‘of water supply systems. These data are available from the Natiomal -
| Statistical Office, the Royal Irrigation Départment and the Ground Water
Division of the Department of Mineral ReSOurcgs. In additiqn, the Departments
of Health and Public and Municipal Works have established water demand
_critéria for different ﬁypes and‘sizes of communities. -

18, The Departments of Health and Public eud Municipal Works have also
established design standards and standard designs: for varioué sizes of treat-
‘menﬁ plants for surface and ground water supplies;

19. A héw policy in Thailand requirés a public letting of contracts on |
" all public capital improvements.. Bids are received from interested con-

. tractors on the basis of detailed plans and specifications.“' |

.20.ﬁ The quality of the construction qf ﬁhe7muﬁi§ipa1'and rural water
systems obsefved throughout Thailand appeared"satigfaétory.

2l. The majority of all heavy construction equipment musﬁ be imported.
~ Considerable quantities-of,such;eqqipment‘gre_gvai}able.and-in wide use in
the Bangkok areé.-‘In coﬁtrast, the rqral’water'supply projécts'are constructe
_almost entirely by hand..

22.. ThHailand must:import the majority of the‘ﬁaterials and supplies
necessary to construct, operate and maintain its water supply systems. The
country‘ié increasinglits;manufacturingvgapabilities in this field. |

23, The greatest problem thrggteningithe,§ucc¢ss'of the national ﬁateq'
supply program is the lack of operation aﬁ4 maintenan¢é of the.compléted

'faCilities. Additional budget ﬁﬁnds and administrative emphasis must be

given to this problem, and better:qualified 'personnel obtained or trained.
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24, Water treatment plants in Thailand have been designed to provide
24-hour senvieéw Eowever, due to long“linesvof inadequate'efée3 the pressure -

in some parts of many Systems ofCen falls 'to zero, or below, during periods |

PRI HE 1

of  high demand. Other causes of low pressure oy interm1ttenc serviee are. lack
of plant capacity, faulty operation or power and equipment failu:e.~-Stepg
shoul& be taken to correct these shortcomings so_tﬁet aii'eys;eme will have
adequetevwater at adequate pressures at all times.

25. Water rate schedules throughout Thailan@ are exeepeiodally simple;
hexcept for the few rural systeus, the‘chargee are on a uniform rate, hasedeon.
' metefed consemetion. For all provincial water wqus? the rete is 2ghp2r cubic
meter. For Bangkok, the rate is only 0.5¥% per cubic meter, after an allowance
of the first 6 cubic meters at no charge. |

26. Approximaﬁely three-fourths'of the provincial water works systems -
:collect sufficient revenue to match or somewhat exceed their current 0perating
chsts. All such revenue goes directly into the PWWD Revolving Fund from
fwhiehlopetatlng~expendleures for all systenis are paid. -The result is a |
modeét margin which is continuously plowed:back.intO'tﬁe_systems in the form
:of sq311 extensions and replacements. .Alllcapitel construction funds fof.
provincial water wo;ks come from naﬁional budget grants. There is wo repay¥
ment ‘of these grants.at either the local or PWWD level. The aﬁqunt of these
granes to PWWD has increased very sharplyAin.iecenc years.

'27. -The Bangkok Water Works is agonizingly far from financial self-
éufficiency..1Witﬁ the 0;5 - waeer rate, tﬁejrevenue collected is only half
enough‘tb.meet operaﬁing costé,.and_only one-tenth enough to meet the total

- of current expenses, new construction and debt service on recent construction.
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The deficit muct be met by national government subsidy. Thus, in terms of -
project readiness for inte"national loan asaistance Bangkok has far to go,
. although the recent formatlon of the Me*ropolitan Water Works Authority is

an 1mportant first step toward 1mprovement, and the 1mminent selection of a

top-level conisulting’ f1rm is another,
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APPENDIX A

‘2 PRINCIPAL SOURCES OF INFORMATION

(Addresses are Bangkok unless okﬁefwise noted)

UNITED STATES OPERATIONé“MISSiON TO’ THATLAND {USOM)

Tive-

"Mr. Martin Tank Deputy Chlef of Mission .

"Mr. Osborne I. Hauge, Chief, Office of Capital Development

Mr. Dallas D. Fowler, Acting Chief, Capital Projects Division, CD
"Mr. William Mc¢Quary, Sanitary Englneer, Capital Projects Division
‘Br. William Smith, Acting Chief, Office of Public Health

Mr, Prank Sheppard Chief, Offlce of Field Operations

‘Mr. Philip Lewis, Office of Field Operations

MINISTRY OF PUBLIC HEALTH

Phra Bamras Naradura, Mlnister of Public Health ' .
. Dr. Chitt Hamachudha, Deputy Under-Secretary of State for Public Health
Dr. Erb Na-Bangxang, Deputy Director General, Department of Health

SANITARY.ENGINEERING DIVISION (SEDjl DEPARTMENT OF HEALTH

Mr. Somnuek Unakul, Chief, Sanitary Engineering vaision

Mr. Manop Subhabhandhu Deputy Chief

Mr. Praphorn Charuchandr, Chief, Design and Construction Section

Mr. Lert Chainarong, Sanitary Engineer '

Mr. Ekapop Setapan, Assistant Changwat Engineer Potable Water‘Project, Nong
Khai

Mr. Veerusa Mahakapong, Changwat Engineer, Potable Water Project, Udorn Thani

Mr. Chatphong Chucharoen, Changwat Engineer, Potable Water Project, Ubon

PROVINCIAL WATER WORKS DIVISION;{PWWD),:PUBLIC AND MUNICIPAL WORKS DEPARTMENT

Mr, Kasien Anambutr, Deputy Director : ‘

Mr. Kamsingha Purabha, Deputy Director for Administration .
Mr. Sawasdi Orvichial, Chief, Engineering Staff

Mr. Ananda Tantidhama, Chief, Engineering and Planning Section
Mr. Swasde Theichantara, Warehouse Supervisor

Mr. Kamthorn Nagalak, Meter Shop Supervisor

Mr. Viroon Rungrongthamin, Manager, Water Utility', Chieng Mai
Mr. Praves Buaphaun, Manager,. Water Utility, Khon Kaen

BANGKOK WATER WORKS

Mr. Pracha Tunsiri, Chief, Engxneerlng Dlvision
Mr. Pol Silapun, Chlef Treatment Division
Mr, Chanvit Suebsa-Nguan, Chemist, Treatment Division
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GRoUﬁﬁ HATER DIVISTON, DEPARTMEN% bFaMINERAL*RESOURCEs (MRD): -

CMr; Sanoh Buasapl Chief Ground Water Division
Mr. Charoen Phiandharoen, Chief,. GrOUnd Water Exploration and Development
Project

ROYAL. IRRIGATION DEPARTMENT (RID)

Mr. Chamlong At;anatho, Deputy Director General

NATIONAL ECONOMIC DEVELOPMENT BOARD (NEDB)

Professor Chamras Chayabongse Deputy Secretary General NEDB, and
Professor of Sanitary Engineering, Chulalongkorn Univer81ty .
Mr. Charan Burapharat, Public Utility Sector, Social Projects Division

DEPARTMENT OF LOCAL ADMINISTRATION -

' M¢. Sawran Busapavanit, Chief, Local Administration Division

TIPPETTS~ABBETT-McCARTHY-STRATTON (TAMS)
Captain Clifton B. McFarland, Project Manager, Khon Kaen
" Mr. Angel E. Martin, Asslstant Project Manager,’ Khon Kaen
- Mr., James Parker, Construction Engineer, Ubon '

CAMP, DRESSER AND McKEE (CDM)

Mr. Roland Burlingame, Resident Partner
Mr. Donald E. Cullivan, Sanitary Engineer
Mr, Charles E. Kline, Sanitary Engzneer

WORLD HEALTH_ORGANIZATION (WHO)

Dr. J. J. Alcocer, Representat1ve to Thailand ' ?
Mr. Z, J.:Buzo, Consultant Community Water Supply Program, Thailand

ASIAN INSTITUTE OF TECHNOLOGY (AIT); formerly SEATO GRADUATE SCHOOL OF

ENGINEERING

Mr. Milton Bender, President s | .
. Professor Aroon Sorathesn, Professor of.Public Health Engineering
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