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PREFACE

As a team of consultants to conduct the study reported herein, 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 Engineering 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·

mental Health of the World Health Organization.

These consultants were briefed in Washington from November 5th to

10th and on November 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 several agencies of the Thai Government that have a

responsibility for public water supply, with representatives of inter-

national organizations haVing an interest in this field and with the

officials and consultants of the City of Bangko~ who are concerned with

water supply and sewerage.

With the fortunate facility of an a-place turbo-prop aircraft, the

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 That 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 Program (ARD) and conferring with the staff.

The Cpangwat (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 villages of Ban Phon, B"an Kong Nang, Ban Nong

Sawan, Ban Naka and Posri. In the ~xtensive 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

obtained 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 expected a pleasant visit

to their country. But the warm reception and patient helpfulness have ex

ceeded all expectations. Equally generous have been the hospitality ~nd

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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SYNOPSIS vii

At p~esent Thailand has a population of about 33,200,000, twelve per

cent of whom a~e in cities and towns, with the remainde~ living in about

45,000 rural villages. Metropolitan Beugkok has about 2.5 million people,

but the ne}::t lJ cities range in size fLom'l-C),0JO. to 75,000. Pr-02;rams of

water supply Eor the provincial towns and larger villages are being actively

prosecuted by eisht a3encies of the national government which, in coordi

nation, exe:-cise !!lanning, desiGninG and construction functions, with some

of them perfoliffiing operational and manage~ial responsibilities. One gets

the impression that these organizations are staffed by competent and dedica

ted people anJ, in spite of difficulties inherent in implementing such pro

grams from 13.:lngkol: headquarte::cs in a count:ry~e£icient in matel.·ials and

equipment, t~anspo::t nne cOIDnlunication facilities, that satisfying progres~

in planning and building is bein3 macie. However, in the pLovincial and rU~8

areas the~e are se~ious deficiencies in operation, maintenance and managem~~

of the facilities, which negate much of the initial effort. The situation j

better "lith the Bangkok water ",arks although there is room for much improve

ment.

Under p~esent policies, rate structures and management all of these

, 'VlateT systems 2a1l woefully short oZ being se.lf-sUfJl)Orting, but the govern~

ment chooses to make up the deficits from other sources.

The Thai nationals are competent to plan and design the usual water

works installations, but they still desi~e to call in foreign consultants tc

handle the mo~~ comple~{ problems, such ae those of metropolitan Ban3kok.

There are se~ious Dhoi:tages ~f manpower in engineering and technology, as

well as sl~illecl ln~o~, but these are being alleviated by stepped-up program~
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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 liuported. Heavy construction

and automotive equipment is imported, but it is available in impressive

quantities. Thai contractors are able to accomplish successfully all but

the larges t and most complex unc1ertal~ings.

The economy oE Thailand is thriving, the trade balance is favorable, tht

gross national pracuct is mounting rapidly and the currency is stable. The

government is able to operate and eJ:pand its facilities and services impl:'es~

vely within its own resources. Except for the Accelerated Rural Developmen~
• l

Program of the No~theastJ which is based upon particular economic and insurr

gency conditions ~n that region) the country does nat appear to require grar

~, assistance fo~ its water supply programs. It will probably require inter- :

national loan assistance for its larGer programs and projects.
"J

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

OBJECTIVES OF STUDY

1

Recognizing the vital importance of a' safe and adequate supply of water

to good health and economic development, the USAID and its ~i:edecessor agen-

cies have included community water supply programs in their assistancE t6 tr~

under-developed countries. This experience has led to an awareness that in
.J",

,this field the needs of these countries extend substantially beyond the pro~

vision of physical facilities. In the past it was generally assumed that

poverty or the lack of foreign exchange wao the principal obstacle to the

provision of water supply services in the deve1op~ng countries. It has now

become apparent that this is not always the case; it seems that in a majority

of situations other deterrents may be of even greater importance. The reco~-

I ,~~,I ' ";1
nition of such factors led the President ot the Wor-l,d Bank, in an address tp

the United Nations Economic and Social Council on March 26, 1965, to make tpe

following summary of his views regarding support of community water supp1ie~:

"Neither general programs nor even genero~s supplies of capital will accomPr

1ish much until the right technology, competent management and manpower with
.'

the proper blend of skills are brogght together and focused effectively on

'we11-conceivecl projects".

With the objective of detecting and appraising such shortcomings in the

developing countries, as well as discovering and evaluating the factors havtn

positive effect, the Public Health Service of the Department of Health, Educa~

tion and Welfare and the U.S. Agency for International Development late in

'1966' signed an agreement under whicp 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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2.

"(1) An evaluation of the ability of a host country to plan and design
water supply facilities; to~onstruct water supply facilities, .
giving consideration to conformance with specification and sche
ciules of wor-k, quality of ''lork, contracting procedures, and other
factors affecting construction; and to operate existing water
supply systems, giving consideration to the quantity, quality and
cont inuity of water services provi<led, the numbe"r of persons
served by wate"i." on premises and from public taps; the fiscal
viability of the water supply agency, the operation and mainte
nance of physical facilities, administration and management.
Those factors which contribute to a successful operation and those
~A1ich limit success will be determined. Attention will also be
given to the legal autho~izations for operations anu the relation
ship of: other agencies to wate~ supply ope~ations. The evaluatiou
will be summarized and presented with emphasis on those factors
which have global or regional significance.

I· . \.
.;~ . j

(2) Baseci 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 conJultants and othe~s in the conduct of their water
supply activities. The manual shall provide guidelines and
c~iteria) with appropriate comments and explanations for evalua
t~ng- all aspects of cOIDnlunity water supplies, including, but not
limiteG to, standards of quality and quantity of water, extent Qf
service, finance, water service rates and other sources of inco~e,

legal autho~izations and regulations, personnel, design standorqs
. . ,.... , , 1 .ana. upecJ.J:J.catJ.ons ana overa.,. management.

International travel for the collection of personnel, training and
pe~formance data will be to approximately 12 countrien of all AID
region£lI.

More succinctly stated, the prbnary pu~pose of the consul~ing 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 water supply facilities within their own resources.

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

water supply p~actices and problems of the larger centers of population. For

two reasons a departuLe from this instruction becomes necessary in Thailand:

(1) Except for Bangkok-Thanburi the::-e al.-e no large cities in the country and

(2) Due to the economic distress and political unrest in the Northeast

region, an accelerated development program is now uncle!' way in that area
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3

in which wate~ supply to small conrruunities is an important element.

As stated in the terulS of the PHS-AID agreement, the end-product of

the studies made by the several consul~ing teanlS is desirably a single manual

useful to many agencies, which would contain unifor~m crit~ria and guidelines

applicable to all developing countries. Due to the wide differences in condj

tions found in the several .countries under study, this process of combining

12 to 15 reports into a single meaningful manual may be found to be a diff~-

cult, if not impossible, task. If such is the case,. and a single common
'11<,/

denominato'r cannot be found, perhaps the countries could be divided into

categories according to their~pecial conciitions, needs and stage of develop·
!

ment, with the manual correspondingly ciiviced into sections with different

criteria and guidelines. If the measutes. for such differentiation are made
. ,\'"j;" 'i', !

sufficiently clea~, a country might be plac~d in an appropriate category witl

out too much difZiculty.
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4

CH..4.PTER II

BACKGROUND INFOm·iATION

A. THE COUNTRY

Geography. 1he Royal Kingdom of Thailand is borde~ecl on the west and

north by Burma, on the no~th and east by La08 and Cambodiq

and on the south by Halaysia and the Gulf of Siam. It embraces an area of
,

513.000 squa~e kilometers (198,456 square miles) and lies bet'veen 50 -40 and
, '" I 0'

200 -30 North Latitude and 97u-30 and 105 -45 East Longitude. A popular

visualization 02 the shape of the country is that of the head of the symboli(

'Vlhite elephant. Viewed as such, the 'videst 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 km.

The country has four main geographic regions, each with different natu-

ral resources nnd economic and social ~evelopment. Rice is cultivated

throughout the country, on a subsistence basis in the higher areas, but in

bountirul cOu~ercial quantities on the well-watered, low-lying plainn.

The No::thern Region, which lies against Burma and Laos and covers

55,O~O square miles is mostly mountainous and forested, with agriculture and

settlements limited to the valleys. Tealt is the region's principal export.

The principal city is Chiang Hai, some l:·:')O miles north of Bangkok. The Chao

Phraya, Thailand's mc.jor river, is fed by the mountain tributaries of this

region.

The Northeast Region comprises the Khorat Plateau, has an area of about

62,000 square miles and lies against Laos and Calubodia, between mountain

ranges on the west and the Mekong River on the ~orth and east. The terrain

is flat to rolling, with some hills an~ small lakes. Over much of the area
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5

severe water sho~tages during the,dry season alternate with floods in the

i'ainy season. Fi'11'"Tning is difficult because of the generally infertile soil

and the inequable rainfall. Consequently there is widespread poverty, a

paucity of cormnunication and transpoi'tation iacilities and- austere condition

of life that invite insurgency from across the neaLby national' boundaries.

It is in this re~ion that tpe Government is now making a desperate effort tc

provide facilities that have been long neglected.

The Central Region, with an area oZ about 63,000 square miles, is

Thailand's zeogra9hic and economic hea~t. It comp~ises the vast flood plain

of the Chao Phraya River, flat as a table, st~etching 200 miles along the

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

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

granary of the country, produces most of the e~cported rice, contains most of

the industry aUQ supports the greatest concentration of people at the highe~t

stanuard o:Z liVing and the highest level of culture to be found in the count~y

Bangkok is the ~ateway to this lush region, and serves as the country's port,

its capital anci its center of finance, co~~erce and industry.

The 'Southern :::egion is that part of the country that e~{tend,s far south
\""

ward in the ~Oi~l of a narrow panhandle to the Malaysian ~order. It has an

area oZ 20.JOO square miles and is paral1e~ed for most of the length by ~

strip of Burmese territory. The western side of the peninsula is mountainov5

while the east coast is indented with many small haTbors. Some coastal

plains exist, pei:mitting rice cultut'e, but mOl'e important is the production

of rubbe~ nud tin. Of secondary significance us exports are cattle, timbeI

li3nite and iron ore.

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

surlli~arized within the scope of this report. The geologic
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features have oean well explored, and rnuch literatui.4 e on the 3ubject is avail·

able. A pai:ticularly comprehensive report on the ground-water geology of th~

Northeast Region is to be found in the publication entitled: i:Ground Hater

Resources Development of No~theast.ern ThailanG" by HO\va~d F. Hayworth, Pongf

Na Chienemai and Cha:coen Phiancharo.en, published as Ground vlater' Bulletin No

2 (1252 pp.) by t:1e Depm:tment of r/lineral P..esour·ces, Einistry of National

Development of Thailand, 1966.

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

Februa::-y or !1arch the no!:'t:least monsoon prevails, with dry

air from China b:::inging generally cleai: Yleather without rainfall, and vlith

cooler tempe::atuz-es. From hay to Septembei:, or later, the southl;'lest n10nS00'1

brings warm lllOi8~ air Zrom the InGian Oce~n, with warmer temperatu~~s and

abundant rain~all to all of the country. The amount of rainfall varies ~onsl

derably throughou':: tha countrY;l from. a ma;dmum of 128 inches annually ~o· as

little as 3(1 inches. The national ave~tige is probably about 50 inches/y~.

The mean annual value fo~ Bangkok is 59 inches.

Over moe t oi the country the tempe:.:ature raL'ely falls belovl 59 degr~es

F. nor rises above 90 deGrees F. At the higher e~evations of the hill a~d

mountain country the temperatures are naturally lower than in the flat

regions nea~ sea level, as are also the ~elative humidities. In any give~. ,

locality, 11m'lever, thei:'e is a Gurp:i:isingly small difference between the '':-'

maximum an~ minimum daily temperatures and bet't'leen those prevailing duriflg

the Northeast cm~; Southwest monsoons. At Bangkok the difference bet'Vleen

mean maximum temperatures for "sumn'ler"· ancL llwinter l1 seasons is less than 5

<.1egr~es F. This city has an average IDe;Jn tempel·ature of 23 c1e;:;rees F. anci

a mean re12tive huruidity or 73%.

John M
Rectangle

John M
Oval

John M
Rectangle

John M
Rectangle



7

Political O~ganization: In Thailand the Changwat (pkovince) is the

p~ima~y unit of territorial administration, and

is under the authority of a provincial sove~nor appointed by the King. Each

such pkovince is Qivided into Amphu~s (cii3tricts) heacied by a distkict office

responsible to the 6overno~. Lakge Amphu~5 nlay be divided into King-Amphurs

\ (sub-districts) headed by ~ sub-district o[ficer. At present the kingdom

compri8es 71 Cha~3~'7ats, 509 Ampi1urs and 26 Kin~-Arl1phurs.

For adminis"i:i:'ative purposes .Amphurs Cli:'e divided into Tambons (commune~)

which are furtaet divided into Huh-Bans (villages). A Tambon is headed by a

KamInan (heac~-man) ane\. the Huh-Ban head-man is lcnm·m as a Poo Yai Ban. Both

of these a~e elected officials. At present there are 4,888 Tambons and

L~l,537 Huh-Bans. The usual population of a Huh-Ban is 200 pei.:sons or more.

B. THE P·:OPLE·

Population: The population of Thailand, by the official census of 19pO

was 26,257,860. This is inci:'easing at a ~ate 02 3.3 per

cent annually, and the population at mid-1967 is estimated at 33)200,000.

Only 12 pe~ cent o~ the people live in cities and towns; the ~crnainde~ are

in the rural areas, liVing in about 45)000 villages. The nine la~gest ci~ie

and the 196~ population of each are:Banckok (including Thonburi) 1)704,774;
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citizenship, of 'l;·JhOr~L L~lO,JOO 'l;-]ere Chiaeze, about 5,000 'V]este:.:ners (mostly i,n

Bangkok) and the "Jalance £::or:. Southeast li~ia. Conside::able nur..:.l;,~::s of oth~r'~

ethnic groups \~10 hold Thai citizenshi~ (Chiuese, In~ians, Mnlays) etc.)

spec:l~ tbei:~ native 1ansuagcs ';:~'1d fo110\'1 native customs. Ther-e a~e currently

about 5J,OJJ refuGees frc~ North Vist Nam ia the Northeast ~egion. The Thai

language, in· th;::ce ::'iwlects) is spol~cl1 by r:1o::-e than 90/.. of the adult. popula-

tion. The Chinese elewent is lar~ely uilinqual. English is taupht as the

seco~Gary lanGuage in many high schools and colleges, is employeci widely in

commercial 2nd govei:l1ment publication GliH.;' is spoken :)y most eeJucateC: nationab

Religions: ThailQnd is a very (~evout Buclc1ist country, an6 this religipn

infused "\-]ith Hinduism and animism, pe:cvades the entire cul-

ture) seLving as a stabilizing force ~vhich ?TO~otec national unity and pro~

vides a focus ;:o~ community life. Acco:r6ing to faith, the pe::centClgc clistri·

bution of the p~pulation is approxlinatcly tne following: Budchists, 93.4%;

Huslims, 3.S'lo; Confucians, 1.7/.. ; Ch.:istia-uc ;J.5%~ Othel's, 0.5%.

C. THE ECONOl/i'l

The economy oJ: Thcdlanc( is primarily sZ~:-icultural, supplci"nen"ted by acti

vity in fishinG, :(m:estry an~:i mining. About 3070 of the population are

actively engased in aG~icultu::e (inclu6ing iishin2 and fOLestry). Rice is

of rice. ;:~i.:e anc" ~u;Jber e~~ports alone p:coc~uce over ha If the COllL"1try IS

£oreign-eJ~ch£:n3e e3~nings. Tin is the thi~C: most imr)Oi:tant export.

Industrial.dev81oprdGnt, on the othe~: hc:me:, has been rathci:' modest.

Arrlong the factors responsible have been natu~~l limitations oE fuel and raw

materia!.s, p0i,'le~ al1(~; transportation cho::ta3;es and limited technical Clnd mann

gerial knov7-hov,. l-iajor stt'ic1es are cur::ently being made J hel/evel.", in h~ghwtiy

John M
Rectangle



9

and road construction :and in. electj:ic pmJCl.· geneia~ion .aud distribution. ~Oj

example,: actual· POvlSt' us~ do~bl~d f'~om 196L:. to 1~66, and is expected to do~blt2

again in. the: ensuii:1g thTee~year period.. Although the Gove~ml1cut is full. or

part ovmer of much of' ti::.e, co,t;.:ntry.' s industry t.oda,Y~ there, is, a pronounced

shift in emphasis toward encouragement of the,private industrial sector.

Unemployment exists." b~:: apparently to, ~ rather r:lodest extent. A receni'

survey in' the J3angkol~ met::-Gl?c,litan area concl,u?e,d th~t app:co~dmately 2 to 3'/.

of the labor iorce we~e "actively, seel~i.ng "~,?rk:: a~d another 5/0 might be

categorized an unemployed 1:?ut not activ~ly seekii1.g wode (further proof of th~

general local good hU4uor· an,d ~np.er. peace, so ~vident to the Horried way:Ear+n~

VJesteruer). The sit'lf:ati,on ~s undou,otedly mQr~ se-r-ious in the -r-ural a-r-eas'

'VJhere the~e substantial a~ount of unci~r-,~mp.:l;.oyment and 'Vlhat is termed

tiel.; r.:?;:u·isea.' unerl:i).~...' ovm.,.en;-;' ~ c·... wo··s o a'· c~-·ta:'·'" s'""'asons.-~ - ••• J - "J. ';~ ~ i:;~ .1;:" ,," ..•

The currenc>, at" 'rhailand l1as be~n st:able ap~ ~reely ejl:chauged for more

than 10 years, being cons ider,ed a' reLatively "ha~dl~ currency in int~rnati(moj

finance. The COuiit.ry has enjoyed a favoFable balance of payments position,

and a steady growth in int,ert:latioual reseryes t,o a level above u S $ 800

been growing a.tthe rate of 7t9 ~% pe:c year in real tei.:ms. Although pet

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:

lIonli: 3.3% nnnually.

In 1~61) T:1ailand fOlUlulated a si::~-year plan as the first coor-dinated

program for economic development of th~ count~y. By the end of the plan

period (September 3D, 1966) almost all sector targets had been achieved, a1

many e:;~cee(~ed. The count~y ::'5 nm'l Hell into a second plan (1967-1971 fisc.

years) p~epared by the National Econo2ic Development Board (NEDB). The go~~
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of the second plan a:-e higher) including an :average a.~nuCll grovrth in GNP o~

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

need Doth for increascQ spending on potable wate~ suppli~s throughout Ttai-

land, and fo~ an attack on the sewerage auG 2~ainage problem of metropolitan

B~ngko~. Some of the details of the support for these programs are p~esente~

in a late~ section of ~his ~~?O~t.

One of the majo~ em?hascs of the Seconci Plan is a concentrated attack or

cUTrent severe inequities, pa~ticulaTly the hardships, isolation

lack of oppo~tunity characterizi~g the No~the~st region, which quite surpris-

ingly not onlJ constitutes cne-third of Thailand1s area but also is home t~

one-thi~J of her population. This is impo~tant to the purpose of this repqrt

because this ~e8ion is the focus of both a growing agitation and insurgency;

problem~ and of a. concert~d Thai-US e£fo~t to bring a minimum level of

amenities and opportunities (~oads, wate~ supply~ schools, clinics) to this

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

D. TR-lI..NSPORThTION p..ND Cm!;l~lUL'r·cp..TICN

TZ2na~o~tatic~: Railways a~e the most impo~tant meClns of transport in

Thaila.nd and carry most of the long-haul freight. The

Royal State Railways have a net\10~k of about 2,250 miles of one-meter gaug~

lines, 'most of '{'lhich is single-track. The services radiate north, east and

south from 32ngkol~ to prOVide connections with important administrative and

commercial centers.

The highways wete constructed initially as feeders to the railways, and

consequently do not provide an integrated network. They are used mostly for

short hauls and are as yet unstitable fo~ heavy t~affic and all-weather

service. Since 1950 road transport has t~ipled, but highway construction an~
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maintenace have not kept pace. The highway network in 1964 totalled 5,770

of. t::'Ui.11::. ~oaCiS 'J of conc:cete OT asp-

halt:;! a~d 2:;!172 \'7ere of g:cavel type surface. The provincial h~gnHay systelp,

mostly unpaveG:;! totals about 3)600 ffiiles. Th~se roads, 3 to 6 meters \videi.

nave a loose laterite surfac2.1 ::~ormally full of pot-holes, and are muddy in

the wet season and pro~uce
_ •• __, -"l

\... '"""w of stiZ:~~g reJ dust in the dry season.

1964 the~e were 261,000 illota::' ve~ic:es registered in the country, of which

only 56 :/SOO 't-lel:e p;:-ivate passe;''1gel: cars.

:~land \~ate~ways carry much of the loca: ag~icultural produce, but th~s

transport is confined ~J.ostly to the Bangkoic ay-ea. The country has about

3)700 miles of navigable waterways) com?~~sing an elaborate system of canals:

dams and lccl~s which in3ure year-round uavigation to shallow-draft craft.

Sea transpo~t is not \vel1 developed, and illOSt cargoes are carried in fo~eign

vessels. The country has one principal pul~t) B:::.ngkGk, which lies 28 miles

f~om the sea oa n channel that s~fZeT3 seve~ely irom siltation; and \vhich car

accorr~odate only vessels below 10,000 to~s. There are 19 mino~ ports.

Bangkok has become the leading P':'i:";": of cc:ll fOT international airli~1es

operating in Southeast Asia. Twenty of the leading international lines no~

serve the city, end i'i:s modeiu air-po::-t i:J. 1961:. accoriliuodated 1t:-3,375 passen~

gers. Thai il~ij;ways opeTates internally and connects Bangkok ~'lith 21 provin-

cial ai~po~ts. TvlO other national companies operate on international sche-

dules.

Corr~unlcaLlons: COITm1unications within Thail~4d are by iliail, telegraph,

radio-telephone and telep~inter se:-vices. Internation-

ally the means of cow~unication are surface and air mail, radio-telegraph,

and teleprinter. All of these services are inad~quate. On:y t~~ee zones

of a propose~ 5-2one micrOWave system fo~ i~terreGion~l con~.unication h~ve



12

been completeci. There ~re 68 telepho~e e~cchanges in the country, 8 of which

are in the Bangkok area. Th~ capital city has only 1,7 telephones per 100

peop Ie, as compared with 7.3 for l'lan~lu Sl1ci 9J for VJ ashington. Te legraph

service reaches only the principal prov~nci~l centers, T~ere are 1,148 post

offices of all classes ~n the co~~try, of which only 215 were actually opera

ted by the Post and Telegraph Departm~nt ~n 19~3. There are still many

communities which (to not have pos,tal set'vice~

By contrast" Thai~and is well served by radio stations. There are

about a hun(~red br.oadc~sting stations scattered over the country, of which

4 TI1 stat~q~~ and 9~~~ 30 fu~ installat~ons serve the Metropqlitan area of

Bangkok, t·19.~~ t~han 1~750,OGO J;~cli.o i:eceiving se~s vlere in use in 1965.

,Five gove.rmn?i1t~ovmecl televis ~()n stat~ons, 2 in Bangkok and, 3 in the pro-

vinces, ~ith mod~r~ stqd~~ and t~c~nic~l facilities, broadcast more than lOC

ho~rcs per ~leek!

The most: su~p.rising I.Uedium of communication is found in motion picturet

The Tha~s ~re avid ~ov~egoers. Sq~e or the largest and most spectacular

movie th~atres ai the wor-I,d are to be found in Bangkok. In this city it fS

reported that 70 pe~ cent o~ the people attend a show at least once a weele.

Even in the provinces 50 per cent of the population are said to go to a

movie house once a week or oftener.

E. HEALTH CONDITIONS

The general health of the people of Thailand has imp~oved markedly in

recent years, due to improved control of malaria and other tropical d~sease~. - ." ..'

to better sanitation and to more compe~ent ano. more m~tensive medical care.,

The birth-i:ate per thousand increased ft'o~ 27,.5 to 34.8 over a recent lO-ye,

period, while the death rate dro.pped from,9.l to 7.9 per thousand over the



same period. The life expectancy has now been raised to a point barely above

40 years - a value shamefully low comparee to the 69-72 yea~ value now attain

ed in some of the western countries.

Until 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 perioJ there were reported 95,329 infant deaths and 80,061 child

and adult fatalities from dysenterYJ enteritis and thyphoid. Since 1934

there have been three epidemics o~ cholera, each of 2 to 5 years' duration,

with peaks of 5,000 to ~,OOO cases and 3,000 to 4,000 deaths per year. Th~s

statistics are of particular significance because they relate to disease and

the first and ~econd causes of death in ~his country, the suffering and

death that are preventable. In both cntegories above, which represent both
,
1

i

destruction are clue primarily to infection of water and food. The pathetip

figures have a special meaning to the members of this mission, whose ulti-

mate objective is to better the wate~ supply and sanitary condit&ons of th~

country.

Statistics of the Royal Th'ai Department of Health indicate that 90% of

the rural population is infected with water-borne intestinal parasites, and

approximately 60% of the morbidity auci 40% of the mortality of the country i

attributable to the enteric diseases. These maladies reduce greatly the

vigor, productivity and efficiency of the people.

F. HATER SUPPLY DEVELOPl-1ENT

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

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

well and a rese~voir which were built during that era.
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It is recorcied that the first piped wate~ supply in Thailand was con-

structed at Lopburi in the seventeenth centu~y) although it served only tQe

Toyal palace. Succeeding ones came slowly. The first public water system

for Bangkol~ "t'ms established by royal proclamation in 1908! The firs,t pro,,:,

vincial wate~ development was at I<horat in 1940. As late as 1956 there w~re

only 22 wate~wo~ks in the kingdom.' Ac of 1967 there are 130 public water:

Dupplies serving the nluni~ipalities of the country, in addition to those

serving the B~:ngh.ok-Thonburimetropolitan area and a large number of villpge;

and institutional supplies that will be discussed later.

Pe~haps one of the greatest stimuli to the rapid developments of ~ec~nt

years has been the assistance of the U.S. Government, which from 1951 to the

present time has Gupported many water supply projects and programs. Among

them the foll~wing are noteworthy:

From 1951-53 village sanitation and training programs costing $812,000
resulted in wells serving 50,000 people anu the training of about 1900
sanitation workers.

From 1956 to 1961 a local health development program carried out at
Khorat, Bhuket and Cholburi at a cost of $j)028)OOO, which emphasized
water supplies fo~ villages) schools and health centers, is reported
to have influenced similar programs in 40 or more villages in 15 prq
vinces.

From 1956 to 1962 a Bangkok city planning project was supported to the
extent of $lJ4JOJOOO, which had a primary objective a study of the
improvmnent of the municipal water supply. As a supplement to this~

project, and as an emergency measu~e·to curb a cholera outbreak, 20,
additional wells "t'1ere constzucted in 1958-5S within the Bangkok
Thonburi area to augment the two wate~ supplies.

From 1955-62 an extensive ground water exploration project was prose
cuted, at a COGt of $2)902,000 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 $1,349)ODO
was conducted on a national basis. As of September 1962 it was report
ed that 275 sanitarians and 86 observe~s had been trained, that sanitM
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tion programs we~e unde~ way in 3,100 Villages, that 2,380 old shallow
wells had been made sanitary o~ new ones provided, and that 42,000
householde~s had installed sanitary privies. As of September, 1964,
pLograms were reported to be i~ p~o3ress in all 71 provinces, involving
the constJ:uction of 108,000 sanitary privies and ~. ~ 720 sanitary wells
in more than 4,000 villages, and \1ith t~aining provided for 1729 heal~h

workers.

Beginning in 1966, a program, des igned to run for 5 years, was institut.'
for the provision of potable wate~ to 6JO villages in water-scatce, .
poverty-riL0en and security-sensitive areas in the North and Northeas~

Regions. This project'will ultimately affect 1.8 to 2.0 million ;
persons. The USAID contribution to the program will amount to about

__~r=:4_.500~ f/-t---/"j e~
Sewer~ge: There is no community, town or city in Thailand, including

the capital city of Bangl~ok, which has a public system of

sanitary sewers, in the usual sense of that tetim.

G. WATER RIGHTS:

In Thailap~ there is an absence of statutory law relating to basic

water rights. Such legal provisions as e:~ist concerning water resources

conservation, development and use Cerive either from common law o~ from

special laws ~egulating or limiting water utilization. The ovmership of

all water resou:;:ces, by generally accepted principles of law and by tradi-

tion, is veste~ in the Kingdom. The use of water for various pu~poses may

be exercised freely and without particular formality by the individual users

subject to the limitations of certain laws an~ regulatioas. No specific

laws or ~egulations seem to e~,ist with J:GSpcct to the allocation of water

for various uses, or for establishillg an o~der of priorities among various

uses. It is reasonabJ.~ co suppose that these liberal, or indifferent,

poli.ciss re:;ulC from the" abundance of \vater that is usually available in

the vicinity of the n,~tion j s capital.
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CHAPTER III

AGENC~ES OF THE GOVER~U1ENT ACTIVE IN WATER SUPPLY
I

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 Harks Division (PWVJD),
Public and Municipal Works Department

Interior

- Bangkok Hatel: Works (now l."Ietropolitan Hater Works· Interior
Authority)

- Sanitary Engineering Division (SED), Depa~tment of Public Health
Health

(
Ground v]ate~ Division) Department of Mineral Resources National Devlt.
(l~1RD)

- Royal Irrigation Department (RID) National Dev~t.

- Department of Local Administration Interior

- Department of Con~~lity Development Interior

- Borde~ Police P~trol 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 rathe~

than in iffiplementation.
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A. PROVINCIAL FATEI'. V!O?J(S DIVISION (PHHD), PUBr...~C AND Uill'HCIPAL HO;lKS
DEPAi1THENT

17
.[.

Scope of ::.eGponcibilities: The P:.:ovincial liJate~ v]o~ks tDirls±on (Pt-lWD) has

reDponsi~ility f01: municipal water works systen:. :

in cities ove1: 10.,000 population, cJ~:eptin3 metropolitan Bangkok, as des-

cribed in another section of this ~epo~t. Actually, the 10,000 lower limit

is not har~ an~ fast; sOwC of the important district cities have been incluc

even thoug~ their populations have not yet reached 10,080.

Statistic~ on nmabe4 of water systems are som~what conflicting; how-

ever, from several Gources, the fo11ow~ng generalized tabulation tells much

about the recent an~ rapici grotlthin o~ganized municipal wate~ se~vice in

Thailand.

Yea~

1956
1962
1967

Number of
Hater Systems

22
Ap[>rox. 75
Appro}~. 130

ApPj:"o~dmate

Treatment C2pacity

15 1
), ·;U.,j cmci

220,OJO crod

(Hote: Hetropolitan Bangkok E.££ included).

Noattenlpt will be made here to ~epoTt population se~~e~ by these
(page 26)

water sys',=ems, because of CiL'ClliLlsl:ances ::>est iililiistrated in Table 1. / It is

not unusucl to find less than one qua~te~ of the homes. connected to the

water utility, and it is unusual to find 'crppzoeciab1y more than half con-

nected. This is Gue pa~tly to recent constLuction of so~e of ·these systems.

The most important :E~ctOi:~ however, is the ~eaciy av?ilability of ::freeil

water many month::; of the yeaZ' from a shallow aug well in the ~ackyard, a.

rain wate~ cistern, or the neighbo~hood pond or ~anal. In fact, the situa-

tion ia further complicated by the seasonal nature of the climate; many con-

sumers vary thei~ demand on the wate~ utility with the availability of other
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sources, even to the point of dropping oEi entirely ~uring wet months.

A distinction needs to be maC:e ~':c: ... this

wate; systems which have been ~uilt and arc operated entirely by the govern-

ment (actually governr...ent-o\'m,ed); con,=cssion and, "sanitary district" water

systems operateC: uncle:: local ~unicipal control; ana "private;; \'later utili-

ties which are unGer true private ownerstip,'\vith a degree of technical and
i

mana~ement assistance from Pv~jD.

At the enci of calenda;: 19(7) the'4c are 93 provincial water vlOrks under

the clirect r.~anazer.,.~nt of P~TwD serving in the Tange of 65,00e to 70, 000

connections. 'Z'he :EollO\'1ing discussion is conce...-neo with the operation of

the provincial systems onlY7 except for D'4ie£ sections specifically con-

cerne,d with tbe 37 concession, sanita-.:y Ciist:cict and pi:ivate water systems.

Org::mization: P1iTHD has 20ne through seve:cal major tr2.nsitions. Before

1~56./ it served in sOi".~e·oi·lat of a consulting enGineering

capacity to thoca municipalities conGt~ucting thei~ o~m water systema. At

that time) the len} wac changed with the result that the national government

entered ~i~Gctly into the desi~n and const~uction (by cont~act) of water

systems, retaining full cont~ol of those built in this manne~. As a con-

cession, cities ovming their wate~ synteuls in 1956 were pe:iuitted to keep

control of them ii desire~; hence the origin of the "conccssionll label

still applie0 to locally ovmed water utilities.

The Divirion iG cur~ently organize6 into these, sections:

- Pl~ilning and Design, 0'4 Technical
- Connt~uction Supe~vision

- Administration and Clerical
- ?::ovincial Hate~ Horks Lana.ge·~ilent

- Concess ion V!ate~ Horks h.anasement
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Fo:c p~:'ovincial systems) PHFD 'pc::2o:;us the full specti:un: of engineering

se:cvices f~om preliminary 5Ui:Vey and plannins throueh p4eparation of detailE

plans and speciZicatioils, cont~act letting and supervision of constkuction.

Arter the plant is built, ii.: is staffed. by Division emJ?ldyee~) 0::; whom th~

key personnel L1Qvealready received Gome t~aining at a similar plant.

Lanagement of the cyt;tem r:er;lains completely in the hands of P\'Jl1D; the::e is

Coordination is necessary with ~espoct to source of supply.

The current yea~l: program for this Divisionno local

includ.es 11 na't'] syst12li1S and 22 c~:tensions to c'J:isti41g utilities.
. )

P~·JtvD coes

not attempt to 6cveJ.op surface sources fo:: larGe projects but instead v:orl~c

with the Royal Irrigation Department (~ID) in its progr~~ of canals and

reservoi~s) pa~ticipating in some instances through a transfer of funds to

the RID oU(Get.

Deep v7ell Division: Fo~ 3~ound \'late~ c:evclopment, PVlHlJ can turn to th<:

Deep Hell DiviGion of the Public and Hunicipal

Worko Department. This Division has? well ~igs, d~illed sorn~ 70 wells

last year) an: has an antic~patcd. budget of 14 million ~ year for itc work

ovc~ the next ceveral years.

Adrrlinist!..'"ative aDO. Hatel'ials Con"i:::ol: Ll2i.1agement of t.he pi..·ovincial

water wo~ks is highly centrali~(

at the present time. Service cupe~4viGor"s f::om the Bangkol~ office, each

responsi~le fo~ 9 or 10 cystems, ~=outinsly travel from Bangl.:ok to their

~espective 8e~vice areas to visit anci assist the local managers. Other

than thiS, the administrative ch~nncls extend from the local utility direct

to the cent~al office. O?erating and financial information is acc~~ulated

there in great voluille; ~evenue collecte~ is deposited daily in a local
..
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branch banl~ ~o:_· c:,'eclit to the national ~Jc::te:: ~'JO'rks account. Alt~1ouSh local

cont~actors 2~8 nOTIu~lly the succecGi'ul ~ • "f ..u J.·':.. c~e::s on plant O~ dist~i~ution

constl:'uction wo:'l~, tenders are sent to B.;lngl~ol~fo~ evaluation and letting.

F~om the stanepoint of physical propezty, essentially all ne~ materials

replacement U;,1its ane. spal:'c parts are p'i:'ocured ane vJare:-lOusec:. in Ban31~olc.

The exception 't07:~ll be an otcaDional stock 0::: .;1 fev] pipe len3ths, a valve

or two, 04' a f.evl raetes:s o:a..° meter parto fo:.:: simple repairs. Generally, all

meters as ~Gll as diesel enzines, pmnpc, moto~s) valveD, etc. are sent to

a central repair shop in Bangkok.

The p~esent Pv~ID wal:'ehouse anQ Lepai~ ~acility) located in the heart

of downtown Bangkol~, is pitifully inaetequa';:~ to serve the needs of this

Division. Eowever, this hac alrea2y been reco3nized by construction of a

ne'\v se:;:,vice ~lity on a site \'lithin 2 r~~iles of the airport. The move to

the ne\'1 site is not ;7et ccmple,te; in fact, both a:::e currently in use; but.

this rep~esents a 3iant step ahead in the potential for maintenance service

to the lo~a1 't;']ate:c utilities.

P~'!ViD 02ficiels are aleo cons ide::ing the establishrL.ent of perhaps 5---
regional se;:vice cente:::s for decent::alization of all facets 'of their opera-

tion. Ecc~ ~egi6nal center would have not only administrative and ~ngi-

nee~ing offices) ~ut a m~~est warehouGe an~ ~epa~r capability, to provide

maintenance or replacement service in a fraction of the thae which appears

to be concl1me~ or lost in this p~o~es3 now.

eus t01T!C::: Se~vice: The originCll ci is t:ci'Ju'i: ion sys teril, auJ fiwin extens ions

therea£te~;', sj,:e const::::ucted somewhat aiter the rashlon

of a !IpruG.ent ventureIi. A member- of the uatct" 'V7orks s taft sut"veys the pro-

posce street 0= a~ea, talking to many oZ the residents who could be servea
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If enou:3h oi ther,; (in his juJecmcnt) i·LlI~i~.s.'t:G \"illincncss to connect, the

project 't'1ill 02 inclu(~ed in the ne:::t ~)1~nl:".ii130U(:get, and eventually built.

No assessment o~ ~~ontaee cha~3e is ~a:e to the abutting p~opc~ty then or

late~, nor is a tapping or connection fee mace when a new customer connects

to the dist~ioution system.

House connections, on the othe:i: hCln(~, a::e laid by the locel u£lte:i:'

works service c::e\"1 ~ut the coruplete cost (av2:.:age a!?proximately 750 t) is

cha=sed to the custome~. The service line thUG built normally stops jus~

ins ide the cowpqund. If the customer vlishes additional pluG!.bing o~ exten

sions within the compounc, this too can be done by the \Vate~ works c~ew

anl~ chai:~ed to 11 i.l1" or can be clone for him by a p:riva ~e p lUIi1be~·.

i.'Torninally J wate:::. service is. only by house connections. In the earl),'

years .of PvMD manaGement J public taps 'He,:e also proviQec1 fo~ the POOL"

people, but in the vlO~GS of one officiC!l ::soon all the people oecamG poor

people~1l Service connections ">'lere l2iscontinuecl, zoevenue £el1, ~nd the l~nt

lineG at the public taps in Gry scasonn nctually c~eateci a p~o~lem fo~ the

local police in some instances. As ~ result, ~uJlic taps aTe no longe~

provicled) officially speal~ing, althouGh a ;Ee"t'l still r11ay be seen, An

eminently p~~actical CO;11pl:omise was noted in Chiang Itlai,\..,he~e a limited

numbct' oZ public taps remain. Hate): frori~ them is free for the taking, but

is metered, and the bill paid by the municipality to the watc~ wo~ks.

In certain :;iticD thcl.'C a~e licensed Hate:: ven',~o;:s J pe;:mittcd to ·ouy

water from the utility at a reduced ~ate ann sell it to thei~ customers at'

a specified ma~k-up over cont.

Meterin~: It is the policy of Pv~lD that all se~vice connections be

metered, and apparently this policy is followed. The water



) utility provideD the meter, and its cost (22: to 250 .) is included for ':

installation of the serv~ce line. The meter is usually placeo just inside

the compound, o~ mounted on the building wall, and vandalism is thus an

additional problem in keeping the mete~ operating properly.

Except for the most minor adjustments, all meter maintenance is now,

done in one aulall repair shop in BdnSkok, A profusion of meters is in use;

German, Japanese, F~ench, Belgian, British; turbine type ,and oscillating

piston type; Gome of recent manufacture, sonlevery old and probably obsolet "

'Output of the 'repair nhop "is quite limited because of lack of spare 'parts

and lack of adequate apace and facilities; only two single-bay test bencqes
. ;

are available. The plannedm,ove, to the ~ew wa::ehouse and repair facilit~ ,

near the airpo~t should prove a major iJlessing to the meter maintenance '

section.

Hater Use: Current data,on water use in Thailand are necessarily ba.e(

on in~omplete ,infol.instionand judgement estimates.' It i$

Indic:atec1that unaccounted-for water, runn from 12 to 20% in s.,ome of the

bette~ sYDt~ns, to as much as one-third and perhaps far more in some of tht
!
\

less well managed.

From the production standpoint, mastel"metering is the exception

rather than the rule. More often proc:uCi;.ion 't'1ill simply be calculated

from plant design rate or nominal nameplate pumping capacity times hours

of operation, with or without adjustment for actual 4ates O~ conditions.

Distribution oj:' actual water use is even more difficult to assess.

Although all services are metered. many meters 8i:e inoperative and their

use must be estimatecfor billing pUll'0£les. Added to. this are the usual

problema of leaks, free service, unauthorized connections, meters which

- - -.-.- '---7- ----.~..............------..~-~----
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run slow or only ~pasmoclically, an~ simila~ p~oble~mG.

~or ciecizn pu~pOGes, pt*m uoes a ~anze o~ fTom lOa lpcci in the south

(heavieot rainfall) to 2DO lpcci in the No~theast where the dry season

Gominates desi~n. Apparently water use ha~ito are changing toward g~eater

dependence on piped water and less on the rain-0arrel and the canal. The

interesting cOuID1ent vIas made that, while a new 40 cm/hr plant would once:

se~ve a city of lC,JO~ for the ne:,t 10 yea~s. now it is likely to need

help (usually in the for.m of a matching 40 cm/hr installation) within

2 or 3 yeaLs~

Finance: In Jenera~ terms, any capital construction from a major

~·10t"1:. to a main e~~tensiol1. is a direct grant from RTG budget

fun(lo, vlhich is not e:;cpectecl to be l:epaiC:. Thus, none of tIle provincial

'wate~ utilities a~e concernecl tvith de~t se~vice, either in actual 04

accoun'i: ing tei.:r:lO.

Revenue f~m~ all the provincial wate~ wo~ks is poo~ed, and from this

fund the CUl:~eut e':penses for all 02 them a~e paici. Approximately th~e~

fourths of the oysteIl.s (inclut.'dnS tll0St 02 the large4' ones) more than meet

thei!: own opei:atin~ e::::penaes, tolhich allo~n:; a margin, fot' cm:l:ying those

't-7hich do not, an~'~ fo::: aystem growth. ,AC:dit:"onal details are included in

Chapter D{ on financial manaeement.

Concession and Sanitary District W~~er Wo~ks: In essence, most of
•

the 22 \-Tater works

built before 1956 anQ thus o~mecl by the local municipalities, raaained

ul1c'(er local control following the ent::y 0:: PHvID into the constt:l\ction and

ope~ation f~eld. Since then, one or two'mo~e systems a year have been

adcled to this categoiy, while seveJ:al have been turned ove~: to PiolWD by
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the cities.

24

The result is a p'resent total of 17 "conccasion it 't-lateL' worl~s

serving .appro~~imately 6,:):;) cqnnections, fully unuer local control. This

category also included Thonburi until its ~ecent absorption into the

Metropolitan Authority.

Municipalities without's water system sre free to construct their

own, and a few cio so if the waiting l~ne for a government grant appear's

too long. In that case, a fair amount of local capital is n3cessary, but

the cities may also bo~row fronL the rrTG Savings Bank at ~egular commerctaJ
i

loan tel~S (D% inte~est, IS-year repayment) to help finance constructio~.

It is aloo possible for a city to waLk out an agreement to purchas~
I

its water system from the government.

'In any case, the concession and sanitary district water utilities

must stand on their own feet financially. No capital grants or operatipg

subsidies are available to them from p~\]vm., Their water rates vary, but:

must be approveci by the Ministry. In geneL'al terms, some are thought tp

be essentially self-supporting~ while othe~s receive a subsi~yfrom oth~r

local municipal revenue sources.

In all but financial control, t~e relationship of ~~JD to these

water uorks is much the same as for the provincial systems. The ssme

engineering and technical h~lp is available to them, they submit the

same sort of operating and financial infolLnation to PvMD's administrative

section, anti receive generally simila~,managemcnt ancl logistical support.

Private ~-Jatei.· HOi:ks: There are alao 9 "private" water WOA:ks systems

in Thailand, but not ih the usual private enterprise utility sense.

Rather, these are mostly very small systems, some merely well supplies,

which typ~cally were dev~loped to serve a private industry and then
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expanded to provide water fo~ an ad~ac~nt housing area or village.

Several of these have been offere~ to the gove~nment as a gift, but have

not'been accepted thus far because of their limitations. The total numpe:
:

of connections sel~ed is only about 1,20G.

Evaluat~on: It is unportant to stress he~e that the following

commen~s are based on a ve~y brief and perhaps almost

superficial contact.llith personnel and operations of the Provincial

t-later v!orks Division. HO'VJever,· two general impressions stand out ve'LY

sharply.

First, the organizational structure an~ concept of operation of this

------Division appear eminently sound. There are leadership and spirit in the

upper echelon; machinery apparently exists for field supervision, report-

ing of results, centralized supply and maintenance; etc. The technical.

staff is growing coincident with ita inc~easing responsibilities, and the

Bovernnlent has ShO'Vffi its confidence in the provincial water works program

by providing a very substantial inc~ease in capital funds for constructio!

in the current economic development plan.

However, the second impression must be that the actual functioning:

'""
of many phases of this program is desperately weak. Particularly with

respect to maintenance, the Division lac~,s t:the tools to do the job".

Further, the~e is gross evidence th~t the job is not being done even

within the capability of the tools anci hanes available. At one plant,

filter bac1~t-1ashing was: physically impossiole because of sheat-ed valve

stems on the backwash valves. Pump :;:epair and replacement are in such a

state of neglect that the breakdown of just one more pump at several of

the plants visited would bring a sudcien enQ to water distribution.

The organization is the~e; at this writing, the eJcecution is not.

.j

John M
Rectangle

John M
Rectangle



TAULE 1

REPr;.ESEt1T~~TIVE PROVINCIAL FATE~ t':OP.KS IN THAILAND

P0PULATION AND SE~VICE CONHECTIONS.
Census Uo. of No. oZ Hater Treatment Plant

City Population Houses Connections Capacity, emd.
(Pl-csumab1y 1965 Census)· (1:;65 Operating Data)·

Khan Kaen 24·, 9l~5 l~,l&O4 2,047 4,2·:)Q
Udorn Thani l:·1,129 7,227 2,597 3,20;)
Chiang Hai 77,253 10,958 2,077 2 ,l~~O

Ubon rVljathani 31,139 l:.,761 1,690 2,400
Nong Khai 26,271 3,911 1,068 1,600
Roi-et 12,864 2,239 7'L.5 COO
Krahi 3,54·C 585 2~2 . l~QO·

Na~a-Thi-t-Tat
,.,. ..., '),..- 3,513 251 1,280t.~j , ..".;10

Ram Phoon 11,085 2,032 l:-15 CO:)
Pathum Thani 4,174 7/:·1 186 800

•

"
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B. BANCI:OI~ r'ATER ~'lOrrKS

OrgClniz8tion: Until recent 1y,the Bangkok "mter wo!:ks \~as a

~e1ative1y indepenaent entity, operating as an

egency of the Hinistry of Interior. In late summer 1967, the

"l1etropo1itan Hater Horks Authorityil \'1as constituted to include not

only the sister citie~ of B~ngkok and Thonburi, but also two other

suburban cities which are contiguous. At one time Thonburi waG served

p::imarily from the Bangkolt system by t~unk mains across the r-iver.

These mains a.l"e still in eJ~istence but 1;f.tt1e or no water moveG th:cough

them because of rising demand and clec~easing pressures on the n~ngkok

side.

Chu::actei.:istics of the other three systems, in capsule .~oi.:m, are .

as follows:

Thonbu::i: app~o~~imately 75,00J connections, served by a ~ecent1y

built DO,OJJ cro~ Degremon~ treatment plant, supplemented

~y ,roughly 30,SJO cmci f~om 25 deep wells; formerly a

r: conces s ion II \>1a tezo \voZ"ks.

- Nonta~uri', to the northwest: apprm~imately ,2, 'JOO connections J sel-ved

by Leep 'uells; fOl:1Ilerly a :;p::ovincial"

\>]a te::· 'I;'1orks.

- Samutp:cakarn, to the southec:st: ap!lrm{in1ate1y 2, J0J connections,

se:Lve(:l by 6eep wells; fOi.:1l1er1y a

Previous' orgnnization of the Bangkol~ \'lClter system has. been along

the lines of conventional \1ater uti~ity practice, with ac1ministrative

an~ technical majo~' divisions, divi~ed into enginee~ing, p~oductionand
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distribution L~.:anches, and furthe:: subCtivic.e(~ as might be e~:pected. No

infoI'Ulation is yet available on the new o:.:ganization structut'e; e:"cep~

that the Authority will have full Division status within the Public an~L

I:Iunicipal vlorl~s .Department o:~ the Ninistry of :rnter-io'l;.

The re~aincier 01 this section will be conce~ned only with the

Bangkok watezo utility •.

Source 0';= 'Hater: Bangkok draw~ primarily on a. canal and reservoir

comple~~ which ell 6epencis basically on the Chao
\

Phraya river ae the original source. From a point approximately 30 lml

north of B~ngkol~, the raw water 'is channeled, then pumped to a group of

treetroent plants in the Samsen'district in the northern part of the

city. A bi..~anch from the pumping stntion also crosses. the river to

se~ve the Thonhuri treat~ent plant. Becausa of chronic shortaees, the
;

surface supply has long been Guppleaented by.deep wells throuzhout th~

city, pumping di::e~tly into the dist::iJution systerile In 1953 and 195$,

a "c~ashn pi:og::am oE Hell dt'illing to meet crisis conditions anll to

help stem a chole:.~a epiGemic lJaS said to have increased .the availa~le.

supply ~y one-thi~C:. At pi."esent eo wells contribute some 15),000 crod.

to the supply in ES1131iok.

T~eatment: In 1012, a treatment ~l~nt of 27,jOC crod capacity was

built. Thii plant continues in service today, supple-

rnentecl ~y eight L~O,O.:O-cmc ttplants: 1 a~de('i at various intervals before

196C) an~ 16: ,Q;JU crne: Dcgremont turn-l:ey pl:oject comp1eteo in 1962.

The total present t~eat~.1entcapacity is thus just over 500,000 cmd,

based on a nomino1 filtration rate\design oasis of 2 gpm/sq ft. Local

engineers a~c ~1ell aware of the inc~ease~ ·treatment capacity which
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might be gaine~ from highe.: filtt:'ation ~atec an~; are interested in

studies in this Gi~ection•.

The pi:esent treatment plants provide conventional alum coagulation

settling an~~ rapid sand filtration, follovec by chlorin~~ion. Tu~biGit

of the ra"7 uater DOUt'ce is senei.'ally in the range of 50 to 100 units,

althoug~ i~ ~oes flas~ up to 150 or higher du~ing flood periods. This

in actually a rathe~ modest variation, cinmpenecl mat~rially by the

systenl of storage reservoirs l-lhich proviae Dome holding time for the

raw river water. Plant capacity is affectec ~y these variations how-

ever, dropping off as much as 10% unGe~ wonsoon conditions but also

ris,ing to as mueh as 10% aJove rated capacity when raw· water tu~bic1i~y

is in the ran:;e of lCl-2C units durin:; the late fall d,ry season~

Disti:i7:>ution:. This is one of the most difficult anrl troubled

aspects of the B~n~tok water utility. With a

steucily accelerating pace of growth of the metropolitan area, the

\

distribution sYGterl1 has radiated outwa;::cl rapidly with insufficient

ctrengthening by trunk fee-:'ie:: mains. The ::esult has been lower

pressures almost everY\-lhet:e, Giving rise ~o the iniquitous practice of.

installing p~ivate'booste~ pmJps and cto~a2e tanks on the premises of

the la~ger homes and cmnmercial buildings in order to assure a water

supply.

With the ve~y high wate~ table in Ban3kok, const~uction condi-

tions are quite difficult. Coupled with indifferent inspection, this

has resulted in a ~ist~ibution syDtem zenerally conceded to be plagued

with severe leakage p~oblems, even'at present low pressures. It is not

possi0le at present to cio nlore th~n speculate on water lost by main

leakage.
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The distribution systaa consists p~imarily of cast iron pipe,

e~::cept ~o;: inci:easing use of asbestoa cement pipe fo:.: the ~r~1alle~. (4" •

l0n ) sizes. House services are gene:::ally of galvanized iron pipe, .

even thou8h it is recoenize~ that the~.e have a rather short service

life. Plasti; pipe is be~ng conaidered for service lines, but has not
, .

oeen u.:;ed to ciate. E:~cept fo'l: a few anlall eJ~tensions, all distribution

work is done ~y private contractors •. The house connection is paid for

by the, customer, but then becomes the property of the water wod,s.

Distribution 'service crews Bre ove~-burclened with. repair work on mains

and. service lines, with inadequate staff ano tools to keep pace with

the growth,of the utility.,

Although a high percentage of the population depends on service

linea into the building or compound, there a~e 170 public taps strate-

gically located in various parts of nangkol~ to serve those who would

otherwiG~ have no access to potabl~ water.

Hcte1:ing: It is the policy of the Bangl~ol~ ",'ater "'Jorks, that all

se~~ice connections he mete4ed, anrl this policy is

iollo't7C(:, but the ::esults 8~e fa~ less than lilight be hoped. It is the

obligation ,of each new customer to pu~chase a weter for his own service

which he fulfills by acquiring the che~p~Gt moclel cur~ently on the

l'aarlte~,. 'Once installed J the meter becomeo the pI'operty of the ",ater

works, to maintain, repair anci replace when necessary. A meter servic~

chat'ze 'of 1 Z pe~ ruonth is collected alQng with the water bill.

A areat variety of meters are in service; both turbine and dis-

placement ~ypeG from Germany, Britain, Japan, US, France, Belgiu1'1l,

It;aly, Taiwan ':~nci'poss'ibl~ other countzoies. Because of laclt of either

John M
Rectangle



31

SGequste mete:: maintenance facilitieG'or pe::soL1nel, it is eS"i:im~te~ qy

those close to the situation that probably two-thirds of the l~J,OOO.

meters in the Bans~:ol: sys ten~ are not \Jo:d~ing.

As a point of beginning, the utility ~ecently aoopted a staJ?ciar~,

limitingfutu~e mete~ installations ~o the oscillating piston type,

produced by one of 2 manufacturers: Kent (British), Aster, o~ CDC

(both French). The reasons given for aban6.oning the turbine meter a~e

very interesting. First, the ac~uracy is poor at very low flows, whict

are too often the case at very .low prescures.
).

Nore important, howev~r,

is the fact that the oscillating piston type of meter will not pass

more than a trickle of water if it becomes clossed o~ stuck for any

reaGon. Thus, the customer .is sure to call for service and the utilitJ

at least has the opportunity to rectore the meter to operating condi~

tion or replace it, thus maintaining not only service but the billing

for tala ter se~vi.ce as well. The tut'~ine rC1ete~ J on the other hanQ, ''1i~l

paso water about equally freely whethe~ the vane is rotating or not;

con~equently, service·continues, often ~1hile the customer ie paying

only a minimum ~ill o~ nothing at all fo~' the water.

Operatinz ~csults: A detailed cn; well-illustrated annual ~epor~

is publishe~ in the Thai language, giving

operating and financial· results for the water wo~ks. Representative

data a~e smi~arized in Table 2 (page 34). Another'useful source of

. info~~ation is a ~eport prepared by Henry Graeser of Dallas~ Texas,

following an AID-sponsored, study ...~f the ::3angItoI~ ~jater WorkG in the

Fo~ reasons al~eady clescribeG. it is not possible to determine
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meanin~ful ctatistics on peL capita wate~ use, percent of water
I

unaccounteC:-fo::, an~ similar crite~ia.

Financial Position: The Ban~~ok Watel: Worl~s has been operating a8

a 'oeparate financial entity. but only by

vi::tue of mass iva Gubsidies from the national budget. Fat' fxOti. bein&

self~suppo~ting, total water utility revenue is only half enough to

meet cur:cent operating costs. This stetus pal:tly from a rate structu~e

less than one-fou~th of what provincial waterworks customel:S through-

out Thailand a~e paying, and paLtly from groa~ under~billing of cus·'

tome~s uith faulty or dead meters. Fu~tha~ inf:o~1mation on ~ates and

finances is p::esented in Chapter DC.

PlapninG fo~ the Future: Negotiations are cur~ently well aclvanc~d

for selection of a consulting engineer~nt

firm to proviJe ~ broad pt,ogram of technical and management assiotance

to the Hetro!'olit'1n Hater t-1orl~s Authority.

se~vices to be p~ovi~eu includes:

The general scope of

.j.

• long-range master plan , ,
•. ~anagement ~eor3anization
_. plant improvements
- ~istribution system otrengthenin3

evaluat~on of other speci~ic needs and assistance
in meeting them

In the tueantime. the utility is by no tlteans standing still. For

,e):ample, 20 l'I((~.itional deep l'lells are scheduled for the current year,

Also, an acioitional pumping station is uncier construction which will

raise the clelive:cy capacity of the A:all.l·lote:: canal an~ pumping system

to 1,OaC,00C cm~ oy April.196C.

Evaluation: As for so many met~opolitan utilities, Bangkok is in

the position of having to t:J:un ver:y hal:c1 sinlply to
r"
i
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otand still" in tertns of l~eeping pace with den"land. This utility

simply does not now have the physical, p~ofessional or financial

resources to keep pace, even thoueh there is spirit anu lea~ership in

the upper echelon. The rate structure must surely &e one of the moat·

unrealistic in the world, anu the meter maintenance backlog is

.astronomical.

·Yet, the~e is l-:een awareness on the pa~t of both the present

wate~ utility management and the national government that the situs-

tion is critical and that substantial uop~ovement6 must be mace.
!

There is a l-lillin3ness to se'cu:re consulting assistance of the hiehe~t

calibre, ant1·presuma~ly to malte 'best possible use of it. Thus, it !

. is.ha.clly fair at this time to make any jud~lent other than to obsetvt

~hat t~e utility is in need of much helPJ but is currently taking the

~irst ciant steps toward imp~o~ement.

- --- -~-_._-------------- -- - -- ------'''-- --------_ ..~---_.- ... ---- ....... - _. _.. __ .-_.~ -.
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'':ABLE 2

Fin cal
Year

.Populati~n of
f;e::vice Are~ .

Tllil1ions

No. r;~rvice

conn~ctio~G.

thousands
:., '.: J1ater Proc!.uced.,

~e1ls ,Plants Total
million c.m./yea~

1917 (2l~60) 1.·2
1~26 5.7
1937 .53 lv.v
19L:.(j .57 ~J.Q

1957 (250J) 1.20 67
1950 1.23 75
195~ 1.37 f"lr:

vJ
196',) 1.l:·2 ?2
1';}61 1.49 \'~

~u

1962 1.55 ~ '. ~
J.V;)

1963 ·1.53 113
1951:. 1.67 120
1965' 1.07 129
1966 1.93 135
1966-67 (251J)

Notes

25.5 62 ,.,~

(JI,)

30.2 46 76
N.A.' 71
N.A. nro

00

52.2 141-1/2 191~

9.5 175-1/2 105
33.9 177 211
57.3

\.

\.

The population fi~ure is fo~ the city of DanW~ok. A varying pro
po~tion of the ~opulation depends in varying degree on othe~ water
sou:::ces as ~7ell.

"v1~ter Pro·\.~uce(~;: is to'tal c1elive4'ecl to' the ciistribution system
f~om treatment plants (metere~) ano ~eep wello (la~ee1y esti
matecl). Hew t4aatment ~lant 9ut in Dervice in lS64.
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SAHITAP.Y EnGIHEE:ln~G DIVISION (8j~D) DEPA:lTHENT OF HEALTH
( . i ;

Bacl~0~ound: Ac ea~ly ae, lJ~~. ~~e Depa~tment of Health ~ecame

active ,in a well-drillin3 program to supplement the

l-T8ter supplies o:c rural v~11ages. Thia p:co5ran1 progressed and e~~panc1

e~ to the point; ~me~e,the Depattment 02 Uineral Resources assUQeG all

~esponsibility fo~ +ural well-drilling in 1~G3J and retains it to

In 1~6,) J a strong village health Ln:oGram' '('las initiated with US

assistance. ceni:erin3 on p~ivy construction. water supply (shallou;

wells and hane: purn~s) (lnci basi= rural sanitation,; Throu~h this pr~·

g~amJ thouoando of sanitarians have been trained sno over 7,000
\

sha'lloll 'Hello ano' 140. ~OO privies have' 'Dean built.

AlonG with this achievement, the shallow well program produced

some disappoini:nlents. One l'laS that gl-eai; numbers of those ouppose(il~

"served:~ we~cnot using the l'1ells dU4"ing seaoons when a nearby ponc1.

canal or a bacl:ya:ocl dug 't'lell haC: plenty of 'Hater at ahorter carrying

distance; or''tve~e not uoin3 the well water at al~ because of taste,

iron O,l: simply a pi:eierence fo~ another trs(t'tional family nou~ce .. :

Breal~do't'm of the hand pumps too often ren~~e~:ed the wells useless. II

the 't'Jol:'cls 0;;; one local oosei.:vai: of .IOllC e~tpe:l:'ience, lithe maintenance

, of, ilancl pumps haa so far p::oved to be an insu;'''1'llountable problem!:.

liith thin oo::>erinze::pe::ience,.' the emphapic has shiftec::. to piped

. pO'ca:>le 't'latCl: systel11s) incluclin3 dist::i:;ution of GOoo water at least

to COllvenient r>u~J.ic taps in the villa:;;e,,' and beyond this to individ·

;, ual se:.:vice connections inoide the compoun(l fOi: those conDumerG who

can afford it."

j;
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Scope o~ ~zsron~ibility: At p=eoent, SED has lull responsi~il~t~

fo~ potable "1ate;: ~upply systems in '.

ru~al communi~ieo; this require::; furthe~: ;..eiinition. t1h~n the

supply i,:; ':::~om a '-eel.' ,qell, Er.}) coee the <::::il1ing' an"d development.

If t:h~ supply io' f::on1 aoy sut'face cource, DED brines the supply to a

t~eatment plant, provideo ~oth 3roun~ 8nci elevated sto~a3e reoe~voir,

the. necessary !?l'll1pinZ installation an;.: a (~ist~i!lution systeT.:l to the

The definition of :;~m:a"l:' nOI"Jlelly inclu.:~es established COO1.1.1U·

nitieG va~ying in population from 50·:~ to lJ ,.GOO., although the lines

ate not r1Bil.:ly ch:at,m. The :Japa:.:tr(~ent of Puo11c and liunicipal ~7orl~a

l7hile nominaJ.ly conce::nec:': only "lith ~it:leD la::2;Gt< than lO,O~j:J, cioes

~ yet ::cachec1. thi:; population level. Villages uncier ;~O population
I

~ecaive SOUle assict~u1ce f::om lo~al health al1(~ conr.:."unity development

asencies,. 0Ut thia- is lixuitec.: tc? oifople o~u~·C(!g ani seasonal Bto~age

o~ uate~ oupply, ana does not include auy GOht of treatment o~

c2ist~ibution•.

The eno~~~ity o~ the task ahea~ is almoat impossible to g48Sp.

The:::c are sor"~G l~S ,000 villazes ill.Thailanc: in the category above

500 populetion, thousands o~ whic~ heve 2,000 o~ mo~e inhabitants •

. To meet this neeG t a national potable l1stet: supply effo:ct is

'uith ::espect 1:0 ~uraJ. communities.

Accele;:ateci Itu.:al DevelopUlent (AJD), :P::Og4alll: This program is

not an entity

witrl its Ol-m ctaff and budget, out t'sther a btoac1, coo~dinate~ eiiort

.~ .
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at ovc~all villa3e an6 rural cO~uunity ~evelo?ment in the secu~ity-

sencitive provinceooZ No~t:~le"as~ ~hailanc:. T11e Ar.D Conmlittee is

esta:;'lishe(~ at the hizhest level) in t~le Prime Uinister's office,

to pull toeethe~ and direct ef~o~ts of office ancl'fielci staffs in

ag!"iculture, ir::igation, ~oa'~~) school~ and all aspects 0;( health

ano sanitation inclu~in3 wate~ Gupply.

The wate~ supply seetOt of the A41D p~03ram is icientifie~

sepe~ately because it is being financeci app~0~~tmate1y 507. oy USAID,

and the a:minist:ative requirementG ar~ thuD 'somewhat different. An'

.<
enginee~in8 ii:i.--r,l (TAl·iS) was cont~actecl by USAID in miJ-1966 to' asuit+

,. ~

SED in carrying fo!"wetd a project intended to provi~e potable wat~~

oysteliiS to 6-J~ Northeast' communities. The population to be ~elavecl

unB est~lateci in the o~6e~ of 2 million. at an anticipated total

cost of app~o}:imately $10 mil1ion~ Const~uction of these oyst~a

began in late ljG6. This p~oject is heinz aclminiGte~ed by CED, uncier

p~i04ity guicelines ~i the central hr~ Cmmnittee.

National Rural Community V7~te~ P~o'::ect: Duildinz upon the p~e

viauD eJ~perience of SEt

in potable watet supply systems, the ~rG a100 formally launched the

Nationalnural Community Hater Pro.~ect in 196(;, to carryon a =om

parahle p~o~~am in all othe~ ~egions 0:: Thailand. This project i~.

planno~ to se~ve some 300 co~m~nitieo ove~ the 6-year period 1~66~7f
','

at an anticipate~ total cost of app~o~:imately $30 million. P~eDent

financing for this project is coming 2nti~ely fr~~ RTG oudBet funds, .

spi:ead among the four Departinentsoi Health, (SED), Hineral ReGourc(;

Local Adu"lniot::ation, and Public and Hunic1pal l~orl~s. It io planned
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, that this ~liil be only the ~irst phaoe o£ a continuing p::og~alu; with

the 10ng-te:;''TJ ciOal of provi~ing potc':;le llate:·: to all rural commu';' i

nities.

tt io uaportant to point out that; f~onl the sta~dpoint of the'

SED role in ~u::al lTater sup!?ly,' these tno projects (ARD and Hation,l)

a~e separate only f~r ce~tain administLative purposes~ Othet-wioe,;

the two programs can be consiJereu one in concept, basic objective~.
I

~ate. 'It is hoped that the design. constxuction and administrative

e~~peZ'ience eaineC: from the present intens;lve ARD 1'1ster supply progFSt

can 1>e put to cooCi uee in the ~ontinuinG lon'e-tel"'tJ National projecf'

Pi:ocec1m:eo: Fo~ Doth oi the p::ozrar.13 J the p::ocedure is eDsentia:

the sar.1e, ~o ~eDc!'iaerl in a recent pape;: b}' Hr. ,Somnuek Unakul and

H~. \olilliau1 A. Ec~uary, as £0110110:

tiThe selection of participatine; communities is made-tn the
followinc manne~. Project propoeala 3re submitted by the
va~iouG ?~ovincinl Governors' O~ficcs to the AaD ConEittee of
the Prime lliniste::"s Office, £0:: cOllIaunitie~ that have inGi
cated a need fo~.: l'1ater anu a llilli~2neOG to contribute i'unds
or assistance-in-kind tOl'lai:J the proje<.:t. The APJ) COtr4I1ittee' G

appr~val of each ~roject is based on population, per capita ,
costs, accesoi~ility by road, econoLlic and industrial potenti~~:

political ane sociolo~ical patterns, an~ other factors effectiri;
th~ese ccnmnunities.. The :cina1 oelection o~ the cOt'l1l1,unity is mao(·
by the S~nita~y Enginee4ing Division o~ the Dcpart~ent of Healtt
The crite::ia of selecting villeges by the SED 10 based on the
principle of ::oelf help .. ;; A Village corrwlittee is appointeci with
auth~4ity to negotiate tTith officials to construct a water sys~

tem. Upon ~eceivin3 notice of app~oval of a community, an
euzinee~ing team 1s sent to conduct feasibility surveys and
collect pe~tine~t engin~e~ing data. The engineers estintatethe

_~~""- ~-;--.!--~,_._._' --f"-_. ~ ~ , --,--------,---:--~',---..-.,...---- ..------..,.,-------
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- m:tent of the aosistance llhich 10 neeC:ec.: and make their
~ecomn1an~ations to t~e Health Depa~tment. A ~~io~ity

list is set up by the DcpartI.1cnt a~co~:~~in8 to the dezree
ot ne:eaa ity from ~ health standpoint an~.2 the e::~tcnt 0::
the villaGe~D' cont~ibution an~ participation in the pro
posed plan. A cont:::act is sieneC: in uhich the village;:s
agi'ee to ope::at.e anG Illcintain the syotem uncier the techni
':a1 fJupe:-viaion of health (·:epm:tment en3ineet"s~ Howeve::,
it :.:remains un(;er the administrative ,~i~e~tion of the
p~ovincia1 cove::no~ llho tLluy subsidize the project as
nee(ed. It is nececsary to train at least one Villager
in ope~~tion and maintenance of the syJtem. All plant
operato~s a:e paid a mo~erate sa1a~y. ~ate structures
a::e cevelopeC: in oj;'cer :for the oyster1l to be self support
ing not only ~or operation and maintenance but for future
e~:p&nsion as l-1el1. 11

For ,each c~~uunity the majo~ sou~c~ o~ capital funds is an out~

right grant irorL: the project, lOi: l-lhich no ~epaynlent iseJcpectec,.

Hoot villaGes participate to the e::tent of their capability in both:

lajo:: ana caoh, tlith a contribution of 3.:iO,_~O'J ~ ($15,JOO) having

'L>een n:a-':e in one case. Recpons1bility for· operating costs 1:ests

enti~ely ont~e local Village;

Resulta Co Date: SED hS0 cevelopec a mode8t.Cppabili~y·tn water

supply planning an~ cecien even before the

p!'ecent large pj;'ograms. The fire t con-!plete water system, in~luding

rapic aand filt~ation, was-built fo~·a village near Ko~st in l~5l.·

Since then, ulOi:e than a dozen water aystemooi various kinde have

been designed an~ built by SED, priQ~ to the inception of the new

prOe~aNs in 1966.
;

Un0e~ the TA11S-AP~ p~oject, 13 new syatems were completed or

, .
j." ;-

I :

neaJ.-ly so by the end of calendar _1SJ6, an(~ 31 mo~..e s:oe eJcpectect to

~e completed by theencl of 1~G7. Planning ana design a~e al~eady

uell along for letting o:~ contJ:scts fo:: ::ouShly 50 c.1ore systems in

early 1960. Unde~ the National Rural Community Water Project, an

------.--------,--;--- -----
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additional 13 srstema e~e cur~ently unclerconst~uction.inoth~~ pafts

0(; the count4y, with a Jreater nunwe~ planned for l~60 under this
"

pr03~am also. Aver.aee size of all syst~ms constructed thus far

hac been 1n the ~an3e of 2,OCC to 3,009 population~ with the

'uhieh apps~·ently "1ill ~e Ol\ppo~teci by inc~eaEing RTG budget funding_

instances, one "late:: oystem is so loeatecl and designed as to' serve

-. sirnp~y'for lacIt of maintenance.

two or even mo~e close~lyiqg communities, from a single source.

largest project ~eGi3ned to se~ve 7,~CO people. In several

e~:perienced "veterano", i,s composed of recent

SED hac ~en1onGtl'ate~ its ability to ptan. design anc! consti:uct.

Evaluation: The SED watei.: supply, staff., e~tcept for:a few

to operate and maintain these'watez systems. Thailand has an

g::acluates \lith vel'Y limited e~tpe~ienee bc.t a proven willingness to

work hard and to lea~~., ~hiG group is c~early past its most

difficult yea~ o~ tvo, ancl io settlin~ clo"m to a production pace

behind it pI'lllarily a trail of crippled.o~ totally defunct facil1;
. !

The most il~1po;:tant question nO"1 .is whether. iteen also manace anc! ,

op,ortunit7 to avoi~ the tragedy of rural wate~ oupply prog~ams i~

tiea

lilotivste local manpOl-ler Itnd' resou~ces consistently and. successfully

virtually eve~y othe~ COunt4y: a construction effort which has le~t
1

" .

. ,

_.'-~-_.-;'" --_._--~-'...--~-.. ' -----
'-c-~.•-.-.~.~-~
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D. DEPAP.TUEJ:IT OF UnlEr.AL l1ECOURCES P,flD)

Dac!:f~~ound: AG ea~ly' as 1952. a coope::ative ground .l-later '.'

development p~oeram was bezun in the Northeast by

the Depertment of Health, assi~tecl ~y UGAID (then EtA). The ori5in~1'

• I equipment c'onsistec1 oe ~~ep·mountec: auc;urGliLlited to a Grilling

clepth of CJ to 100 feet.
j .•

In l~SS, the Itoya1 Irrlga'tion and ~iineral

rlasoui:ce.: De9tl::tments were also brought into theprogram,and better

pl:ogress uas 1il£L-:'e l7ithcieep lIe11 drilling 4"1go\, From 1950 to 1S'63 ~

private contractQr(DrLn·~ of California) W8p brought in to further

accelerate the prog~8m~, The joint effo~ts of m,1n,1 and MaD resulted'

in the drilling of just ~ver 4')0 bolee. 'oi which appro"imate1y tl'10-;

thircis we~e finishecl as p~oclucing water wel1o~ Since 1963 liRD.has ;

had full t'espo11sibi,1ity £04' z::ound liat'et' development in the Northeast

It alDo cet'~:ie'G on a limited pA:ozram of cJtploration and well develop·
, .l, \

ment in other pa~ts o:e'Thailllnc1. '.'1 .'

P::ecent Cap~~ility:' The" Dep~rtment non has 10 deep well drilll,nr
.j

~iC8 operating in the Northeast which ?ro1

ducet~ 2;5-) holes lact yea~, l. ~igG in the' reot of the country which~

U9 to the p::esent, a'p~:,:o~;:imately 2.1JJ water wells have 'resultel

drilled a total.oZ·94 holes. an~ has jUGt received deliver) of 2 n~w
,

Diameter of UlOS't of ~ht

.\

\
I

rigs brinGing the total to 1S units~ Thegoa1 has been set at

" .
clevelope~ to c1epth~of only 1S: ~9 200 feet.

, '
from thisp~qgram~ not all usable ot' in uoe. as will be diocuseed

belowr' Avera3G uept~ Geve~al years ae~ was 240 feet, but is now

"less thal\ ~hat iJeC£l\1Se raany 'of the ",ells in the Nprthea:JJt are being
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proC:ucill~ nello is Sii Ol: 0~:. The pl:'acti~e has been to use slotted

pil'e rBthe:o th"l'l nell sct'eens, llhich has been successful in good

oandatone fonnations put lecs than successful in certain

Procedu~es: After the site is s~lectecl~a hole' is put down and

a ulSter sample' taken for analysil.'." It· .the water ~s

,potable, a hand pump' is installed an~ the !>::oject, is, ,considered com-
. ;.,

pleted, at leeotfor the time be:Lng.

Ifthevillaze~c proceed to e4ect a simple- elevated storage

. .. .
In SOUle 8~eas. there ~s no Ground water~ or itg~ound ~ater, ef£ort~

eaot rezion have not ~een e::cesGiveiy kinclto, a

.:' I

..
build small ae::ation-filtration iron reu:oval units in some .villages

facility, HPJ) will t:len return and replace ,~he hand pump ,"'ith a clefP·

well turbine pmup and d~eselengine. ,This equi~aent isprovioed by
I

J i
NI'..n, snC: the village;:s, are e~tpe,cted to provide fu~l and lub.ri~ant81

,I

budget approp~iations, and collects no revenue from any of the con-

The Df.;lpartt11ent o~ ,Hine::al'Resources in funded entirely from RTG

chaoel1 60 dieoel cnr.;!ne. anc.1 turiJine, pump sets and ·intends, to pur-

Altpouah EItD has thuG fal' built neither el~vated st~rage

where' 'i~on p::o:;leuls have been 00 aev.el.-e ~hat: little u~e was being
\

~ade of the well wate~~

sume~G of the wate~ it.pro~uces•

.~ Problems: The geolo3Y and un':~eZ'Crouri~ =,ormation: of the Nor~h..

,chase OJ this year • '

. .

, fo~ en~{ne ope~ation at'their own expense. The department is
.. '

-.' ',curt'ent1)' buyinG 2.5~ to 3~J hand p~ps per year j last ;.year it pU4'-;..
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have t'equired re-clevelopment before tu::'iJine pumps could' be

7G% of the t'lellc ~rillcd in the Nort~leaot ~7ieLl less than 30 callops

doeo not laotthrough the ary season. Often the quantity is small;

Si1l1ilarly~: .
, '

I

AdGed 'to this a~e

constructioll' ·.at~chnique.in which NRp
, .., . . . '.',:" :..,'" 'j

~ompeten~~, S~ae of the holes drillep
. .. . j

I

installed
,;'1., .'

pmJps in one province were not in condi~iq~ to be used.

well screens and gravel-pack

a~e ~m~etimes beyonc nOl~lal tole~ance limits.

use oi these '\'10110 has been the breal~c.~oun 9~ puruplng equiprl1ent.
• ". f,".·' ; "•

(5.') to S.5~ anc: p~ot' taste characte::istic::r.

In :ce::tain fO:'''nlstions, Dane! pt,l1upine; is B sel."i.c;mc .a,nd .continuing

Pcrhapo the most sei:ious p4'oQlem from .t:h~ ·standp.oint, of effec~'1°
, . ,.' . • \

i

I

othei: localized p:cpblemsof hiBh iron content. (5 to.,lQ ppm), lo't'1ph
~

r,

pe:: minute. Unc:eZ:lying a hroad cent~Bl Bzoea of thiG region is a

I . .
i:ock salt fOl.'1T1stion "1hich cont~itlutec chlot'ide co'ncentrationa l-lhicp

\
I

.Othe:.: than the most mino~ ac1justtiienta,' tllevillage::s looit to l.1lUl for. .' :. ,', .. . . I',

maintenance. A recent survey indicat~~ th~tove~ half of the'hand;

. :

I prolllem,but one which n011l1a11y could be solved by the UGe of proppr
,..-;' ,. !

i has ah:eady ,~e1l1onstrateQ' its

maintenanc~ of tU4bine pumps falls entir~ly ~p~mn. ~he ~epa~tment
• • I".' i;,

hac only one mobile ~epai~ c~ew, and.itw~~ u.mobil~zed for same ~~(

recently due to 1aclt~ 0;; funu.s fC?:.o .~epai;: C?f :Lts heavy d~ty trucl:".
," : "., I ,"

'··.1·.·.··:·:····

,

I
!
[':

The:.-..e 8l:e 4 han<.1-pump ~epai;: teams;, but each is e:tpected to cover

an B".'era5e ot D01l1e if p~ovinces.

A~ a reDult of the various natural and maintenance problems
" ,~. 'l .. ~.. r.

described, in the judgment ~f·officialqclose to the situation not
.• J... '.,: .. !;"

<) over 1,000 of· the we"~l~ are actually i~s~t'v~ce~ ~~rvins~·· t~t~~ i of
. .. .. ,'~, '. .;;, ". .... ~ .<.' j" . , .

perhaps one.mil1ion pe~ple at this tim~. ' \.

,:
i
t- '

I
I
!;
(i

I
l.-
"

~'l. ','
i
I,
r'

'. j'.. . ,

'-( ...

"'I'

~-.-----~-~.~-'--,.~-'.-'.~.';....,.--~.;,._.__:_"-....._-----_........._----~~--~-_.:_:...-....-:-~._-:.....- .. _--
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Evaluation: Clearly ',' t_heD~~,~.~,~~ent of Hineral n.esou~ces has

the technical know-how. the physical capability.snd

the ~udget GUppo~t to carryon a st~ong and sr~~ing ,ground wa~er

development progrmu. Its emphasis has shifted' from the more general

su:.'"Vey and eJ~plol:atory outlool~. to one of commitment to the overall

wate4 Gupply effo~t' and better coo~dination with the Accelerated

Rural Development (AI1D) progl:am in the Northeast.

Ju~t as clearly, it is not equipped. staffed or organized to'

carryon the maintenance and repai~ Q~lization which has devolved

upon it 1n rece~t years. It.is on~y, natural that an org~nizat~o~ ~f

this typ'e is not particularly l~eyed to 'maintenance of hand pumps

anci cli.esel, eosines ;, yet J if that bUl--:1en iG not carried' and' carried'
, "

., I

/

o

effici~ntly bys~e aeency. an increasing pe~centage of whatt~

could acc~piish 'Wil1~'.b'e:,,,,asted and lost to 8 rural region which

'is c,ritically in need of tJetter water supply.

"

"

", .. ,..

'I'
! .

"

.. " .

• .- ~ f,

.. ,:
' .. ~{

I .. {'

',l' •

t,'.

~ 1·- ,:
I'

) \
~'''..

"II
.,-_.,._.~
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E. ROYAL IRRIGATION DEPARTHENT (RID)

~---'-----~ -'..... _- - -'-~" -.-.~-;-..-.\

0,.

I' "'.

I
I
l'
I
I ' ..
I
:' )

entirely ~n the NOl"theast,where not only does the top~graphy lend "

stream-flow channels. This progratn has been concentrated almost

l-lithin the last decade, RID has been engaged in a pr,ogram of'"

: ,

I,

, "

which will provide some potable water supply, thr~ug~ a transfer

l-lith its more than 40 years of eJ~perienceJ its approxitr:ately

I Certain other cities are similarly.served, and the Department of

part of its funela to, th~, ir'rigation buciget.

construction of Htanlts", or earth-dam resei:voirs across natural

Irrigation Department i~ also a factor in potable water supply,

through withdrawal for water supply f~om its canals an(( reservoirs "
o I

o ",MetropolitPft Bangkok, for example, draws a substantial portion of J

!

its raw ~ater supply from an i~rigation reservoir and canal compleX~

Public and Municipal Wo~ks at ttmes participates in RID projects

80 .000 emp~oyees. including a strong profes':'ional' corps. and -its -.

As woulci be expected, the Depa~tment's primary emphasis is 0

directed towa:ccl ir'J;'igation to supportan.J increase the nation's

very larg~ bu4set', the Royal Irrigation Department m~st 'be recogn'iz~~,.

as the key factor in water resou1='cesoevelopment and us~ in Thailan~

; ~

agri~ulture.. It ia also deeply involved in hydro-power production: "
,~i 0 •

and fl~od control. By circumstance more than by design, the Royal

: itself to such construction, but the need 1s greatest because of

the ;hdrtage of othel" water sources du~i~gth~ lo~g dry seas~n. ThE.

embanlanents of thes.e dams range fr~ 5 ~:~e~~ to 10' or 15 meters J.n

, . heigJlt. .and i.the t;~se~:~r:' ~;ei';:i~:i~" range frOll\ 4~ , to 4.000 acre.s
, . " . (~,.;o: ':;:.-i;~. : ,,' ..', .. ,r: , . ' ,
,:~ ...:s~z~.,:~poun~ing fromsf;tversl huri~red.tbou~~nd to, maoy m11,l~~s,.,C

..... , ';!{:~:::y:{.r~g, b.-,,,: ' '"j" ...:,: .-;.... ;;. ':: ~~~r;:·:7?'.\~, :~:;'''':!~. :,' ~r",:,~:.~·,"f" .:....(·'~"';.~~.,<f "",' .
,.. ';,·f··.. _

"
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cubic meters each.

irrigation, although water supply has become a consideration as

.46.~.::f":'.

. ~ .i
" ,

The original, purposes of these "tanks" were flood contro).«nd'\· j
~ t f

well. In fact. about 30 of the roughly 200 tanks' now in existence

;are used for domestic water supply only (animals as well as people),

and SCOle of the others serve all the purposea mentioned, and fish

propagation as well!

A supplementary program, also in the Northeast region, is the

construction of excavated "ponds" of only several acres size and

J to 5 mete~s depth. These are not in stream channels, but rather

depend on catchment of surface runoff from a small collection area.

When complet~d, they are fenced for protection. By means of perco

lation through sand to an outlet pipe, the ponds ptovide a relative1;'

. c~ean domestic water supplya't a concrete dipping well outside the'

fence. Only about 10 of these have been completed thus far, but

it is anticipated that this effort will continue. Thus far, RID

has not become in any way involved in water treabment or dis~rlbu·

tion, n~r does it intend,to.

F" DEPARTNENT OF LOCAL AD11INISTRATION

~his department works with provincial and local administrative

agencies in providing many services for villages which may range

from a few hundred population to towns of five to seven thousand

or even large~. Among these services are roads, bridges, small

dams and/or canals to assist in extending irrigation benefits, and"

qU1te'rec~ntly, water supply •. During tJ1e 1967 f:l.scalyear, this

I .• ,
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departnlent distrijuted: its firs tannual appropriation of 20 milliol't

~ specifically fo~ water supply assintance. Because of the cri~ii~1

nature of that 'region.appro~cimately t\-lo-thircls of this sum was

expended in the Northeast.

I '
;
! '
I
I, ,

I

I
j

Before distributing any funds. a rapic survey was made by ~eans \ '

of a questionnaire to the Villages to determine the relative u~gen~y

of their water supply needs an~ the most practical measures fat

meeting them. The responses we~e directed through local administra·,
, ,

tion channels up to the provincial level. from which point prlQrity ,

lists were forwarded to the Department of Local Administ~atioq ~n

Bangkok. The followi'ng table 1nd~cates the e,ctent o~ the req49~ts
." . . <:::. i

recelved for the first year of this program .and,the elet'ent to ~~~ch'. '

the requests could be met:

Type ~f ja~ilitY Reguested' Financed

Dug well and hand pump 4.291 1,946

Excavated storage pond 1.611 410

Concrete reservoir 656 120
'I".

Galvanized iron :'biscuit" tarlt, 11.662 3.992

For the clug tolell atld hand pump, 2.000 ~ are givenj for 'the
, .

excavated ,ponc. 4.000 j is the atno~tof the .grant. The pond is the

altel~ative selected where there is no ohallow water or whe4e it is

of such.pdor quality or taste th~t few,will use the water; For a
" . ::1., . i , '

con~rete r,eser'1oir of 150 cubic meters capacity. 60.000 • are given.

Where the 400 gallon :!biscuit" tanks are, considered to be most

') .' pra~tital. for potable water stora8e~ an approptiateiuJmber of tanks

are financed· at 8 cost of approximately 1,200_ each,
, '. ',",,' (", ..

_._----.--;--_.------:-~.

<,' .
• "l.'
;.,!!.'.. r
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..','\

I '

....... ~1I:;· ":.. ,~"

. I
In each case, the money is simply disbursed to the provincial, ..,..

,"

or local agency ::esponsible; the Lest is up to the agency andftbe

I village; which must then come forth with the additional mon~y tleeded

and often local labo4 and/or material contributions to see the projecf

, to completion. Construction is by contract or local labor; the

Department of Loc~l Administration is not involved in either the

construction of these water supply facilities, nor their maintenance

~fter completion. It functions simply as a selection and disbursing

agency in this re8ard.

The emphasis here is more on quantity than on quality~ but it

must he kept in mind that the Department of Local Administration1s

concerned pr~arily with stepping in quicl~ly where the I need ~s most

urgent, and providing funds for at least short-termor temporary

r~lief in the fo~ of water storage against the vicissitudes of the

dry season.

G. DEPAUTNENT OF COl1HUNITY DEVELOPIviENT

This departme~t carries on a broad pr~g~am at the local villag£

level of training local leaders and organizing self-help efforts

toward improved community living standards. There is a strong

emphasis on healtpi with Unproved'water supply being one' of the

ac~ivities! Shallow dug wells and 8mall ponds have been the usual

e~:tent. of the water supply facilities pi:ovic1ed~ through a combinat~()tJ

.of government assistance and self-help. Some of the larger ponds

'and small dams ar~ intencied ,l:o,"p~()~ide ~ater. supply "through the d~
, .,, ~.':' .., . .,:";;::," !. "".' ;.y .

.season .for, animals as w~ll as domestic use.. "
• " 4·'; .'
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The emphas~s has been more on quantity than quality,. since many'

of these are ·.hal:'dship case~ where any supp ly is an improvement over.

former conditions. This program has been most active in villages

ranging in population from seve4alhundred to two or three thousand,.

and averaging'spproximately l,JO~ population. It has been concen-

tt"ated in the,North'east, with some activity also·'in the southern

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

H. BOItDER .POLICE PATROL
I

...This agency digs and jets shallow wells f~r small villages
I

.;>

(undel: 50') population) of the Northeast and for the hill t'ribes of

the No;:th •. The eraphas is is. on .quantity rather than' quality ~ again....'.

b.ec~.~·,se of the urgent need for. improvement over present har,dshi!, I

•

I

,r ~,

\
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CHAPTER. IV.

prrCG~~ PLM~NING AND.BUDGETING

A. .THE PLANNING PROCESS

Planning is a semi-science in which technical ~pecialiJts and

economists a~e wont to sit down together ano think deeply about

their count~y's capabilities,.neecls anl goals. The statistics of

natural ~esources, manpower, manufacturing capability, money and

similar iactors'are skillfully interwoven with other' data on pro~

duct ion targets._ e~~ports, imports J tG~:es, revenues., social values;

the p~ivate and public sectors are e~:amined in detail; the country' c

fo~eign e~~cha1l3a pos ition receivea due weight; the. result hopefully

is a well-balanced plan under which the nation can not only live

within its means, but also can spread those means most equitably

among its people and steaC::ily improve their standard of living. The

results of conlpetent planning (and good execution) are those favor-

able GNP anci balance of payments figures and the social and politica

stability so p~ized b~ bankers and 'planners ·alike.

B. NATIONAL ECONOHIC DEVELOPl1ENT BOAItD

In Thailand, the central pla~ning agency is the National

Economic Development Board (NEDB),.which managed the very successful

F~rst Plan (1961-66) and mapped out the current Secon~ Plan (1966

1971). The full 32-member Board 'does not meet often; instead, the

real work' is ~one by a l3-man Executive Board which meets weekly.

All projects proposed for development fund support are first re-

viewed by the ~~ecutive Boa~d; those which survive have a good

chance~~~ approval by the full NEDB, and inclusion in the national
~:l "',
:~~.::<

plan. . ..
~:: .. ,
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C. EXECUTIVE COHHITTEE FOR NATIONAL ?UP.AL CONEUNITY lt7ATER pnOJECT

For the ve~y impo~tant purpooe of coo~~inating the national

potable wate~ supply effo~t. ~ssigning p4iorities and minimizing

duplication. the following ll-mmaber conwittee was formed in 1966:

- Directo~ General) Depa~tment of Local Administration
- Representative of Royal Irrigation Depa~tment

Representative· of Community Development Depa~tment

- Chief. Senitary Engineering Division (SED), Dept. of Health
- Di:&.·ector General J Department of Hinel.·al Resources

Chief I Provincial l-Jater Horks Division (Pt-lWD), Dept. of
Public and Hunicipal Horks

- Chief, Locel ACwinist4stion Division. Dept. of Local Administrat.
Chief. G~ound Water Division, Dept. of Mineral Resources (r~~)

- Representative of the Budget Bureau
Representative of National Econori.ic Development Board (NEDB)

... Permanent Uncie~~-SecI'etat'y, Hinistry of~nterior; who acts as
Chait...caan of the E:cecutive Committee.

The full committee above meets irregularly, but its wo;:!\. is

carried onth~oughmonthly meetingo of the first seven members

lis'ted, constituted as a "Research Subcommittea:l. The chief of the

Local Administration Division, Department of Local Administration,

serves as Sec~etary of ooth the subconnnittee and full committee.

D. PLP~TNnlG FOR WATER SUPPLY

Capital e:Kpend~tul."es for water supply (and sewerage) fall

almost entirely in the category of public sector develppment

expenclitu~es. beca~se their construction by local agencies from

local revenues or any other ·typ~ of self-financing· is negligible .

almost certainly less than 1% of the total amount.

Therefore, proposals or requests for new water systems or

appr~ciab1e enlargculent of e:~isting facilities must make their way

up throuch the 8mphur. (district) level to the. chsngl:lst (province)

'capital~ Aite~ sc~~ening and priority assignment· in the office of
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the p~ovincial 8overnor, project data and ~OGt estimateo are p~e-

pa?:eC: llithin the Hinistries for submission to the NEDB and ~eview

as previously outline~. Those approveci aT-e incorpo~ated in the

national plan, and have a f~irly strong assurance of ~plementation

in their turn, as funds become available.

The place oi' water in the Second Plan/is detailed in a later

section. However, it is worth mentioning he4e that the proposed

distribution of ~TG's own bulget funds for ~ater supply is fair~y

evenly divided affiong the three major categories of village water

supplies, p~ovinc~a1 water works, and metropolitan nangko~. More

specificn11y •. p~ogram goals for the 1966-1971 per~od were to:

a) brinB pota~le water ~o 30.000 more vil1ages;J! .

b) construct 225 more provincial water .worl;s J providing a

total capacity of 26(:. 000 crne; .(and duplicate this efiort

clurio3 the l~71-76 period);, and

/

'J

c) increase treatment capacity by 2,:;,J ,:;00 cruel for metropolitan

Bangl~k as well ao strengthen the distri~ution system and

reduce wate~ losses.

A relateci goal was to proceed in an orderly manner with the

se~erage - drainage -, flood protection project already initiatecl

with local funds and proceeding under the direction of Camp,

Dresser and McKee. Consulting Engineero. It is hoped that inter

national lending su~port can be secured for the 'very su~stantial \

const~uction costs of this project.

! "
i
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E. THE BUDGET PROCESS

The fiscal yea~ comraences on October 1 and closes September 30.

Government aGencies nOl"1llally hegin buc~8et pLeparation in January.

ny law, all e~onomic development expenditu~es mu'stbe .clea!!ed~first

by the NEDB before: they may be included in's departmental bud~et.

Early in April the pro~osed budget i (having already received a

p~elimina~y review by the Bureau of the Budget) is submitted to the

Cablnet~ The result is a semi-final document which establishes

budget ceilings fOi: each department. \tlithin these ceilings, each

cepartmertt then procee2s to work out detailed spending plans for

approved p~og~ams and projects.

In June, the c1etailed budgets are reviewed ·finally :'y the

Bureau of the Budget, balanced against eApectecl revenues. and then

drafted in the form of an Annual App4opriation Bill. Following

Cabinet approval and hearings in the National Assenwly. the budget

is approved and fotTJal1y cnacted in'Sept~m~er as the Annual

Appr~ptiation Act •.

~uring the fiscal, year, the Buneau of the Budget maintains

"latch andcon~rol over expenditures 'by means of standard pre - and

post-auditing and ~eportin8 procedu~e3. If the total budget

allotment is no~ spent, the ~emainder reve~ts to ~he Treasury. witi

the exception that a 3-month carl~~over pe~ioci is allowed for

disbursement of funds committed before the fiscal year.end·~ead

line.

',..
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CHAPTER V

CAPITAL FInAl~CING CAPAnILI1~

A. PROPOSED CAPITAL SPENDING

On Octobei: 1, 1966, Thailand emoazol:.ed on its second S-year

plan for the economic and social developQent of the country. From

the plan, it is possible to obtain a gene~al over-view of the ro~e

which ~ater supply is intended to have in future development.

In generel te~s, the national government budget is divided

into these two major categories:

-- lIon-development expenditures, such as defense, debt service,
gove~nment salaries, and maintenance of e,cisting progt"sms;

-- approximately l7,aGO million ~ per year

... Development e:~penditures, such as i~:cigation, power,
schools, t~ansportation; and including a category
definec. as IIcommunity facilitiea and social ~elfareCi,

unde~ which are g~oupe~ water supply, sewerage and
drainr·ge, streets, low-incor.:e housing and similar
community development prog~ams;

-- appro,cimately 11, 000 r~illion B per year

Anticipated Total Public Spen~ing:

aPPZ'oxui!ately 28, OOJ nlillion Z per year

The plan document g~ves the following breakdown of development

funds by SOU'i:ce:

Gove::nment revenues and ta~ces

Foreign loans and grants **
Local eov1t. revenues and contributions

7,000 million i
3,000 million t
l,OOD million !

Total, all sources (rounded) 11,000 million'
Zper year

(** including foreign e,tchange 10a11-8 f~om Bante of Thailand)
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Planne~ cepitDl expenditures for ~7ate~ supply and sewe~a3e du~ing the

1966-1971 pezoioc aLe suroruarized in Table 3, (page 57) which also serves to

"illustrate the numje~ of agencies actively ~·1o~1.ing in the watej;' supply

fiel~ at pre~ent.

B. COHHITHEIIT TO HATER SUPPLY

Assuming that the major projectsancl programs develop as planned, and

that financinB also matel:icilizes as anticipated~ several interesting general

izations can oe made. First, the propose~ commitment of some 330 million ~

per year of its o~m funas to water supply ~epresents 3% of that part of the
,

national buclaet available for development purposes; it reprecents 1.2% of

the total public e'tpenditure budget of 20,;00 million B per year. The

commitment o~ 330 million Z per .year is 4sther evenlyclivi6eci among support

for "ills3e wn1:e~· SySteu1S and uletropolitan Bangl,ol~.

Second, the con~itment of appro~:ll~ately 460 million i ger year from

"foreign loans an~ grants represents about 15% of anticipated foreien support.

Thia amount incluJes pl~nued construction ~unGs for the metropolitan sewera[

drainace-flood protectio~ p~oject (about 1/5 of the total); for metropolitan

water supply (2/5); and ,for 'all othe!' ~1a:te~ supptieG, p~ima~i1y the provin-

.. cial systems (2/5). The funds comnlitted fo~ water supply alone fronl foreign

loans and gi:ants (of ~'1hich loans constitute roughly 90%) represent: an

adr.iitiona1 1.3% of the total puhliceJ~pencliturebudget.

The thi~{ source of funds, locel l:evenue, is of negligible effect in

water supplY"appa~ently contributing not mo~e than 3 to 5 million ~ per

yea~ in capital additions. " A good deal of the local revenue coeD go into

streets; drainage and similar conwunity improvements.
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Thus in ve~y general te~~s, an~ again Jaaeu 'sll~ply on o~i3inal p~o-

jectibns of tile published second 5-yea:: plai.1~ the gove~:"tlme.nt haD cor-witted .

• :, • I. ~

water supply. tri othet terms. it is committing ~~te~rehan 6% of available

development openc1ing to this impo4'tant purpose. This is substantialiy more

than in many othe~ countri~s today.

)

.) .j
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'TABLE 3

SUN1.A;;~Y OF P:7,OPOSED CAPITAL SPEI:TDTIIG FOR 'HATER SUPPLY AND SEVIERAGE
Source: Second National Economic Development Plan

(million ~ahtG)

Department Project Description Sou~ce of' Fiscal Year
Ii'un0n 1967 1960 1969 1970 197~.

Health Villsze Water SupplieD
Village Water Supplies

RTG
F'. Grant 27

18 ,18
27, 25e

IS 1B
25e 25e

Hinera1
Resources

Surveya anw Wells
Surveys an~ Wells

RTG
F. G:cant

31, 35, 35
IOe

30 30
lOe 10e..

Local Village yjate:: Supplies
'Administ', n. Village lbte::- Supplies

r»..TG
F. Grant

20 20
'J 20

lOe
20 .
10e

MetTo. Bangkok Sew. &
Drainase (prelim.)

RTG 10 10' ..

L.et3:o. Bangkok Sew.' Cv.

~~ainaee (construction) F. Loan - laO 100 ~O

12 12

125 125
125 125

1414

16

125
125

11 \11RTG

F. Loan

RTG
F. Loan

P::ovincial vIa ter v10rlc.s
Provincial Water Works

Village Supplies and Well
Drilling

Public & Villace Supplies and Well
Munic. WorkD D~illing

lletro. Bangkok Water Works
Autho:::ity

Het::o. 3angkok vla terWorks
Autho::ity li'. Loan',

40 120

2 ,-·v

120 120 120

lC8 lnO l5D

SUB-TOTALS Ly Source. of Funds
RTG - National Dev. Budget
Foreign Loans
Fozoeign G~ants

244 339 332 327
161 417' l}17

27 27 45 45

321
417'

[:·5

GPJli'ID TOTAL: 271 527 794 7D9 789

Cau~ion: The above figures a~e su~ject to co~rection, reflecting adjustment:
in the Development Plan, p~oject changes, budget shortfalls, etc.,
anc'i should be consiciej;'ed as' inciicative only.

..-J
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CHAFfER VI

ENGINEE11D1G SERVICES AND STAHDARDS,
DESIGN A}!D PQN§TRUCTION P~OCEDUrrES

A. ENCINE~IN~,S~rrVICES

\

As ri't~ntioned in Chapter I~l, the::c are eight sepaLat~ departme~~s at

the National level that have some type of vTater ~,upply prog!'am. Themajar

,programs are adtninistereci by the Depsi:ttnent of Public and Municipal i-lorIts J

the Sanitary Engineering Division (SEP) of the D~partment of Health, the

Dep?rtroentof Mirteral Resources and the Royal Irrigation Depa~truent. With

only one ey.ception~ all of the engineering 'tV'o!'k being clone at' the present;" ,

time is handl~~ by their own departmental pe~sonnel. The Provincial Water-

works Division-of the Department of Public ana Municipal Works has 0

engineers to·plan, design, operate anci maintain their 93 water systems.

The SED of the Department of Healt~'l has a~out 3~J engineers in its potable"

water program. The Department of Hine~al Resources has 4 engineers and 2

geologists while the Royal Irrigaeion Department has over 250 engineers to

carry out its D!'oad-based program.

In 1962, the Department of Public and ltlw1icipal \'1orks hired a Thai

contractor to design and bu~l~ 62 wa~e~ tre3tment plants' and distribution

systerL<S. Thi5 contract took five yeara to complete and since that time

the Department has maintained its own en3ineering staff to carryon and

, expanci the o~iginal contract program.

In August '1966,' the "n'epartment of Health retained a consulting eng~'"

neer, Tippetts"'. "Abbett -i'1cCarthy - Stt'atton (TAi:,ffi) ~ to fu~nish technical

'and advisory service 'to assist the Royal Thai Government and USOM in the

impl~\l}~,,~ation of the ARD water su~ply pt:0 gral11, in the ,Northeast"
\\i~'-':'

"'\,""

The TAMS \
" I

/
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fil~ has beer given the ~esponsibility of advising ~e SED of the Depart-

ment of Health in the planning, design, award arid administration of con-

t~acts, supervision of construction and ope~ation of the potable water

projects in the Northeast.

This joint effort is used as a' vehicle for further training of RIG

. engineers~ technicians, aqminist!'ative and managerial personnel. Approxi~:

mately 150 SED pe~sonnel are receiving, o~ will receive, in-service train-

ing, anci a total of ten enginee~s will be 3iven academic training in the

United States during the life of the project. Approximately 35 enginee~s

and technicians wilt be given observational training in countries other

than the Unit~d States. Additional training is ~ccomplishecl by actively

involving community residents during the con3tructionphase, and in this

way they ~eco~e interested in assuming' the operational' and maintenance

responsibilities'of the system after construction •. Also, formal~courses

of instruction are given to plant ope~ators and maintenance personnel.

It is anticipated t:Llat: the consulting fi.J.i..~l'scontract will terminate

by the end of FY~1969 at"'which time theRTG l-lill phase in anil assume the
/

entire responsibility for contintiing the project as a part of the National

1'1atex Program.

Material and equipment' which are man~factured in Thailand, such as

asbestos cement pipe, galvanized steel pip~ and PVC pipe, are being

utilitze( to the fullest eJctent. l1aterial and equipment such as chemicals:;

pumps, engines and etc., not mknufactu~ed' in Thailand are being procured

as US-funded corJnloclities. .

Thel\lIDPotable vlater Project is a counter-insurgency-oriented
.oj" ~ .~..

demonstr3t.iou·.anc1 training program. 'It "las originally set up as a three

:"', /
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'.
year project ~ hovleve~, the original pl.:m "laD found to he unrealistic and

was extencieC: ~o:: tv]O aeditional yea:-s' fo:; a total of five yea~s.

It was necesoa~;7 that the 250 treatment p~ants in the original plan

be cha~geQ to 500, Originally, it was thought that the ground water woulL

receive no t~eat~cnt other than chloiination. Howeve4, it was found that

almost' all of the g40uncl wate~ supplies U1USt be treated because of the

high iron cOQtent. The table below sunlOla4izes the original anL revised

estitr,ate of cons truction. (TP - Treatment Plant; Res. - Reservoir;

DS - Di~tribution System)

O~iginal Plan
1!. ~. DS-
2L:- 6a "'.--.

0 ....'.

~6 22G 220

13,) 312 1.)')

Pi:olect Year

FY 67

FY 60

FY 69

FY 70

FY 71

TOTAL 25:

,.

600

.Revised Plan
IE. Re~. DS

l~O 50; 20

90 10J 60

125 120 120

120. ISS 150

150 175 250

5JO 600 500

This pro~ect will effect ~irectly the live3 of between 1.D and 2

million people in·the security sensitive a~ea of North and Northeast

Thailand. It will effect indirectly the lives of many more Thais since

the experience in planning, (~'evelopinG s"t.;lndarCi designs. consti:uction,

oL>e~ai:ion an(~ maintenance being acquireQ in this pl"oject is also being

used in the National Rural Conununity H~ter Project and will' continue to

be used in the future p~ogi:am.

The TAhS contract is acheduled to e~:piZ'e on August 17, 1969. The

consultant feelc;~hgn~j.dent,tl\~~.the '.chais will be in a position at that
/
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time to set up an o~3anization to complete the propose~ program anc to

manage, maintain and operate the ~esulting systems •
..' :1

The ea~ly phases of the SED-AP~-TfJ~S program were not as productive

as had been anti:ipatea.· This was clue to several things, including lack'

of communications, unc.1e~-staffing by the' consultant and the primary use

of the con;;ultant as a detailed d~signer rather than in an advisory and

educational role.
'.

It appears these sho~tcomings are being overcome. The ,consultant:. is

stren3thening his stafi with well qualified personnel. The SED is handlin~

more ~f tpe detailed design'and supe~vision of construction so that TMvffi

,ca~ spend more of its time Oll the training aspect of its contract. In

aedition, the two organizations, along with USOM representatives, are,

getting together'once a month in Khon Kaen to discuss the program and any

problems o~ misun~e~stanciings that ffiay arise.

The water system for l1etropolit:an Banekol~ has just recently been

·given departmental status in the 'M~nistryof Interior.

The Bang~ok Water Works maintains about 10 engineers for routine

design work an~ sruall projects. For any-major projects involving plant.
.. ~> .

construction or main extensions they have al~lays used the se::vices of a

consultant, anci e:~pect to do so in the futu~e. vlhen the present water

".treatment plant was under cons iGei:a tion', .they hired Degremont, a French

,engineer~contractor, to design, builcl and equip the facility.. They are

now seeking a ~onsultant to study their entire water f~cility and to mal(e

recommenuations fo~ its management an~ long range development.' A great

number of consultants are interested in such llork as evidenced by the

,fact that more than 50 consulting fin-lls .f:r.-om'i 13 countries are seeking the

/
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contract.

The B !Ogl~ol:: sewerage GY~ tom is currently being studied by Camp,

Dresse~ an~ UcKee. This study will dete~uine the alt~rnate methods of

providing sewe~s in Bangkok anci set up a priority as to' which areas

should ~e sewered first.

A; far 'as thia team· could dete~~ine, there a~e not any'san~tary

engineeringcousultants in Thailand. The~efore, each azency must depend

upon its o~'m enginee~ing staff or 'inte~national consultants ZO~ its

sanitary~enginee~ingdesigns.

F~om the information collected :and the o~servations made during this

study, it appeaI's the'Thai government enginee~s: 'and their ,consultants are

competent anQ capable of planning, oesiening and constructing facilities

foZ' a limitet: national water supply program. If'th'e program is 'to be

expanded as fact as the need dictates, the respo~s~ble agencies ~il~

need to hire mo~e staff enginee~sJ mal~e aQditional use of private con-

suIting firms and allocate a la'rger !?el'centage of their budget for opera-

tion an~ maintenance.

B. ' DESIGN DATA AND STANDARDS
t .

Sources :,of Data: ~rior to the ~e3ign of any water supply system,

ce~tain background data must De obtained to assure

an adequate &esign that will-provide a Gufficient quantity of potable

water to the corrl1uunity for the period oi: ciesien. These data include. '

population estimates, geological infoiillation, hydrologic studies"

predicted wate~ denandand the raw water quality.,

The Natio~al Stat~stical Office publishes a quarterly pullet,in 'and

other statistics that give the past anj, present estimate. of the popula- ~

,',
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t~on of the changl1ats anC: r.lost: of the cities and villaees. The p~esent

overall population g~owth rate in Thailan{ is 3.3% annually; however,

the g::o~'7th rate in the villages and cities is estirnated to be 4·% per

year.

The Royal I~~igation Department ana the G~ound Water Division of

the Department of Mineral Resources have accumulated ~ great deal ~f

valuable infollnation for the clevelopment of surface anci ground water

supplies in all of Thailand. Prior to the clev~~opment of any new source

of water supply, these t~10 departments shoulcl b~ contacted for their
.. : ; . ' ~ • ~ i-,. r\ .:", :,:. ,~ '"

recQ~nmendations. , These c4epa~tment's also have 'some, information on water

quality th~ou~hout Thailand. This infoouation is not completely

accurate, however, and each l1C'tl sou1;ce should be ana1y~ed prior to

initiating the treatment plant design.

Sevezoal o.epartments have 't'later labo::ato~ies that' are capabte of

running a complete mineral analyslo on water samples. The SED of the

Departr.lent of Heel~h has two wateZ' laQoratories, one in Bangl~ol~ and the

other in Khqn Kaen. The Royal Irrigation D~partrl~ent, the Department of

Public and l1unicipal Works, the Depa~t~ent oE ~ineral Resourcea and the

BcnVtok Water Worke all maintain wate~ laboratories in Bangkok.
, i ,"

:The demand for potable wate~ in ~h?ilartci varies wi~ely with the

. type of cOlnn1unity served. A village entirety se~ved with'public xoun-
, ~ ..

tains' will use ~t'OI~i 15 to 40 liters pet" cap,ita ge~· pay (lpcd) depending

upon the availability of other sources ~..f. llater; ·i.e, private l;lells,

. clq~e-by' st~eams or ponds, In a Vj.l~age 'tvith abo.ut' 5J% public fountains
' ...". .

an~' 50% pr~vate hous~ connect,ioJ)~., t11econsu:rl~ption is between 4') and~O
"... '; . ". ..' • .

lppcl, A ~~l~ap~ ~lith '80% ho~se. connections an,d only 20% of the pop,il,la-

.'.: 'h.

/

I.,.

---_.._~-.~.....- ... _--_._ ...... ~" ..'.". "~"'" :- -.' ...,.. ...~.. .' ..... .;:. "'.' ..
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tion served oy public fountains the conslrr(iption is about CO lDGQ. The

Department o~ ?u::'lic an,1 Hun:i~ipal ~-!o:ol:c ::epo::t·ecl that they have ~:peri-

enced consumption rates as low as 15 Ipc~ ~n ~u~al villages in the Malaya

Peninsula to as hieh ~s 2JJ lpc~ in some of the larger cities under their

jurisdiction.

vlith the e;~ception of ~~etropolitan TIang!cok, water for £i1:e fighting

is not consi~e~eci ~y any of the agencies with water supply prog~ams.

Desisn Stancia~ds and Standard Designs: The SED of the Department of
)

Health and the Waterwo~ks

, . . ".,

Division of the Depa::tment of Public ancl ~lunicipal Works aloe the two major

agencies that a~e involved in the design of water treatment plants. it

was encoura::;ing to note that both of ·these 8r;encies have established

design standarc~ anci have developed standar~ designs and specificat£ons

for various sizes of treatment plants 10~ su:r::aee and ground water sup·

plies.

The SED J~lith the assistance 0:1: 'I'AHS, has adopted the follo~'ling

design stan~a~ds:

2-1/2 to"3 gpm/sq. ft.
10 to 15 gpm/sq. ft._
250,000 g/ae/day (iron

rezn~ved)

- 2 h::s for it:on removal
4 hrs for surface wate~'

3% per annum
Appro~cir"lately 7G% of average day supply.
Approxiraately 2:Jio of average ~ay sUPP4Y
None

Plant deai3n pe~~oa l~ 7ea~s

HC!:;~imum cay deman~ 1. 5 ~:: Averaee clay demand
Peal~ hom: ('.emCJnd - - 1.;_. ~ J~ AverC1se day deman<i
Ave~ase Pillupin3 ~ay • 1J hou~s

l1cu;ir.1UTll pumping day 15. hou::s
Rapid cand filtration filter rate _0. ~ 
R~picl sand filtration backwash rate.
Slow sanJ £ilt~ation rate - - - - • -

SeC:imentntion i:ate - -

Population g~owth

.Total storage

.Elevated. storage
Fire pt.:otection

.'
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A..;bestoo CC:A~nt, PVC, Galvanzied Steel
life - 15 year's

*Per C2pita' cousmaption
Type I A,. Village
Type IB' Village

Pipe m2te~ial - - 
Dis tri~ution ays terG

C;J Ipcd
5,) Ipc6

*Villages are classified into one of tuo catego~ies de2ending upon
geog~aphic location, economic situ3tion, sociological conditions
and g~owth potential. Initially both cless 'AI villages and class
ID' villageo will be se~ved with IJC% public fountains. At the end
of the des ign pe::iod, class 'A I villages v1i11 contain 8070 private
house connections and 20% public fountains. The weighted average
consumption iigurewill be GO lpcd. The class ~BI villages will
contain 0J% ~~ivate house connection and 6J% public fountains at
the enc~ of t:~ei:c .:e8 ig11 pe::io(~. The 'I;'leizhted ave::age cons umption
figure fo~ a c188s 'B' villa3es will be 5: Ipcd.

Using these design standards and stanca~d designs, plans and specifi-

cations have 'been prepared fo~ elevated tanl:f? ~ clear 'I;-1e11s, ptmlp housea

and treatment planta. Treatment plants of 10 cu.m./h~., 20 cu.ro./h~.,

30 cu.m/h~. and 50 cu.m./h~. capacity have been desisned. The ci~awinzs

are nmu0e~ed in ouch a manner that they can be inte~changed and incor~

po~ated into ~esi3no fitting the req~ireruents'of the community. Even

though these ctant:a::ds we:re developer~ ~014 the APJ) p:;:og~an: in the No:rth,:"

east, the SED i~ using them in its potable water p~ogram th~ou3hou~ the

country.

As riten~ionec.~ r>~evious ly) the Departr.lent oE Pub1ic and iiunicipal

Viorl\:s hi:.:ed a Thai engineer-conti:'acto:" to design and construct 62 water:

tj:ea~Elcnt plants. This con.Jultant developec. Gtanda~c designs for

va~ious size cowaunities,~,anci now that the contract has te~ffiinatecl the

staff enGinee~c a~econtinuing the p~03~am. The basic design standards

usee by the Depc::tll.ent 'of Public and Hunicipal Ho:rl:s are as follows:
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,:. ,Sizeo£ City, viaterUse

60 Ipcd
IDO
ll~O

200

:> ;)J,)

1J,000
25»00J
50,JJ~

up to
5,GJJ

:::'0,000 
25,Oi)Q -

,vlater demanci

Des ign pel:'ioc:
Sedimentation
Filt::;:ation Rate
Back wash rate
Clear vIell
Elevation sto~age

Fire storage

10 years
4 hour.0etention
2 gpm/sq.ft. ~ 25% overloaci
15 - 2J 3pm/sq. ft.
1/4 ~ 1/3 ~ays consmr.ption
12'Jor 250 cu.ro. clepending on size of town
None

vIhile the standard designs u;ce continually up-datea', and .adJu'stcd to

fit the local conditions, th~se basic design standards are a~hered to

by the Department of Pqblic and Municipal Works.

In 1965, a cost survey was made by Pv~lD of the Depa~t~ent of P~~lic

and Municipal Works for plants of various capacities. Partial results,

of this survey are given below:

,Plant Size SOU':l:"C8 'i'otal Cost

40 em/hi:' River l:i 976 ,OO:J Ii
t:·O crn/hr Rivet" 1,320,000
CO cm/hr River 3,220,OOJ
0'> cm/hr Ponci 2,580,00:)<..;1.1

80 crr./hr River 3,4(-:.7,OG,}
160 cni/hr River 6,O')i.),OO0

The average cist~ibution of costs for these plants has been broken down

as follows:

- Distribution system 3J%
Pmaps, chemical feede~s, ana
all othe~ mechanical equipment 25%

- TTeatment plant, including l~ndJ

intake, warehouse, clearwell,
elevateci. tank and housing 4510
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c. CONTPv\CT PROCEDURES

Theus~ of a "turn-ke7" epgineer-contr-actor appears to be a thiI?-g

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

public const~uction projects. For this ~eason, ~ll work being let at
. .., .-.1.

the p:cesen~ time is adv~::tise4 ana competitive bids receivea from

intc~ested contracto~s'en the basis of detailed plans and specifications.

On the large p~ojects, international bidding is encouraged in order to

receive the best price. A typical p~oceciuze for such a letting for a

SED project in the ARD pTograro is given below:

1. Afte~ the Budget Buresu approves the SED buclget~ the Director
General of the Minist~y of Health senJs a letter to each
Chau3wat Governor advisihg hiro the money is available for the
app:-oved projects and giving him authority to let the contracts

2. The Changwat Governor appoints a conunittee from 3 to 5, includ
ing the health officer, the changwat engineer and usually the
deputy governor.

3. 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 sGvertising period varies from
7 to 15 clays.

4. The Khon Kaen office furnishes the changwat enginee4 a set of
standard plans'ana Bangkol~ fu::nishes the changwat engineer or
health officer a set of specifications. The contractor must
buy plans and specifications f~om the health office4.

5. Site plan prints must be sent f~om Khon Kaen ~o the health
officer a~ least two days b~~ore the letting because it is
the duty of the changwat enginee~ to accompany cont~actors

to the proposed site two days before bid opening.

6. The pU01ic letting is held at which the committee p4esides,
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 fo~ more than the
engineer's estimate.

7. The committee prepares the cont~act for the Governor's signa
ture (as owner) and the cont~acto:: must sign the contract with~

in 7 days. The contract specifie£ the completion date and the
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corr~ittee sets the peT. diem penalty for failure 'to complete
the wor-I, within the Dpecifi~d time.

,''' '.:-'. -:~ .....-,.

fj. Progress payn18nts on cOilipletecl woi'k are n;~de to the contractor
by ~he Gove~nor after app~oval by the committee.

While this p~oce~u~e may va~y in detail from de~artment to depart-

ment~ th~ ~eneral philosophy mus~ be followed on all pu~lic construction

contracts.

This public letting procedure is now Lade possible, since the plans

are prepared in detail and the specifications are clear, concise and

+~e contractors know exactly what they are bidding on when
~,

~hey s~ek the jo~.

The typical specifications ~~e'ing used by i,the SED of the Department

of Health include the foll,o,wiug t.Op'iCE;:

7.
6.

14.

l~

2•

0. : .... : ...

and,

....o.
9.

10.
11.
12.
13.

-G'2neral Informa'tion :!t<:i ni'Cidezos
S'upcr-vision :'o'f ,Const4ud~"ion (by Changwat Engineer)

. '. 3. :C6nc::-ete
L.:, • ...·UaSo\.~ry

.5. ' "'Eatth- work.
Carpentry
Piping
Chemical, Feede::s
l-'lechanical
Painting
Filter Sand
r~is ce llaneous
Plant Start up (Contractor must start plant· operation
gua:·:antee it for a period 0::; si:;::, raonths)
Acceptance • the const~uction must be approved by the
Supei:vising Engineer prio!:tQ final payment.

In reviewing the above content, it is apparent that theDe specific~

cions are complete anG similar to specifications used for public lettin$

of work of this type in the United States.

v;ith the e::::panclecl u:.;e of competitive Diciding, the overall cost of

water systems should decrease and the uniformity of design ana quality

of const~uction should iillprove •

.. --------.__..._-- .,,-- _.. ,-./----_._----
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A. CONTrACTORS

The Thailan~ contT8ctors do not have an organization similar'to the

Associated General Contractors (AGe) found in the United States and some

other countries of the world. The cont~acto~s in Bangkok are repoLtecl to

be 'Hell qualifiec and capable of, doing gOOG '·'0Lk. The observation of

public and p~ivate construction verifies thi~ ~eport, since high quality

construc~ion wo~k was noticed through the ~ity.

Bangkok contractors aze kept busy in the Metropolitan area and do

not lil,e tabid on the ru:cal wozk, such as the nume.:ous public lettings

fo~ the work taking place in the Northeas~. To date, all of the SED-ARD

water projects in the No~theast have been tuilt by local contractors.

In general, they are doing satisfacto~y worle and it was repo~ted that

the quality of construction is improving from job to job. ~:tany of the

contracts in th~s P7qg~am have been grouped in geographical areas so

that one contracto~ can bid on seve~al jo~s at once. This tends ,to get

a better unit plant cost and enables the contractor to do a more effi-

cient job in procuring equipment, mel'"~ antl mate::ials. The genei:al

appea~ance of the rULal' "construction llork is good. The placement of

reinfo~cing steel and the general concrete w~rl~ appeared to be very
"

well done. The recent building construction is excellent and the

mechanical wO:i:'k, piping;, valves, equipment installation, etc., appears

to be" satisfacto~y. This good quality of work is. due to the ~~tegrity

of ' the cont:ractors and the cc~":.?etency of the aup€:;:,vising enginee:i:'s, th?

" '

changwat'tpgipeeIs and' inspectors.
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B. CONST~UCTION EQUIP~~1T

Li~tleJ if any, heavy construction equipment iis manufactured in

I Thailand; hOVleve::, cons ide::able quant it ie~ a1:'e Up-po:t:'ted ... from ::Japan,

G.el.'"many and the Uniteci States. There azoe heavy equ;Lpment· r.ental

agencies in Bangkok that ar~ available to c6ntractors as therie~ds

a~::.se. On the la!'ge jobs in Bangkvk it ~1aS noted: tha t the cont~a~t:ors

w~~e using impo~ted cranes, bulldoze~sJ power shovels, pi~~ drivers,

cement mixers, pavers, batch plants and other equipment n~c~ssary to

do a quality job with the minimum amount of Iabo::. This situation

does not eJ~ist in the rural areas. The only power equipment noted on

these jobs was the cement f1lb~er. The e~,cavat:ions for the tower foot

.ings, clear well and filter structure wel:e all ciug by hand •. The con

crete was carried in buckets and lifted to the elevated towe~ by means

of a rope and bicycle-wheel pulley. Taece rural jo~s are relatively

small and in reu:ote areas of the country. It is questionaf Ie if it

would be feasible or economical to ~ring in heavy construction equip·

ment to reduce the amount of labor involved, since labor is readily .

available·, easily trained anci inexpen"sive.

c. N..6..TERL\LS AND SUPPLIES

Camp, Dresser and McKee, Consulting Engineers on the Bangkok

sewerage project, reported that a concrete p~pe firm in Bangkok is

capable 6f producing reinforced concrete pipe meeting all of the A.S~T.~.

standards. This pipe is ava~lable in all sizes up to two mete~s in

diameter. In some cases, however, the contract documents do not call

for a pipe meeting ASTI1 ~equirements and the resulting pipe quality is

--/
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only good enough to "get by".

An ~ccel1ent cement-asbestos pipe manuiacturing plant is also

located in Bangkol~. This plant produces high pressu::e wateJ: pipe

ranging in size £~om 4 to 12 inches. Pipe from this plant was

observed in uee in Bangkok an~ throughout the northern and northeastern

sections of Thailand.

There is a plastic pipe-firm about 2J kilometers north of Bangkok.

This plant p~oduce3 ?VC plastic pipe up to C inches in cliamete~ with

future plans to ~btain dies to produce pipe up to 20 inches. This is

a high quality plastic pipe, and Camp, Dreeser an~ McKee engineers

reported that it is quite possible some oE it will be used for saniw

tatysewe~s as well as water mains. Since the organic strength of

the Bangkok sanita~y wastes is expected to be quite high and the flow

rates quite low, plastic pipe may be cie~irable since it wO'll~ not be

affected by the re~ulting aepL:ic cQn~itions.

Two filil1s manufactu~e steel pipe in Bangkok. They import steel

plate and ~oll anci weld the pipe into 6 an~ O-inch.diameters. Most

of the galvanized· steel pipe observed in otorage in nangl:olt and durin,

the field trir to the no~th an~ northeast was uuported from Japan.

An excellent foundry is located in Bangkok that is capable of

p~oducing almost any type of casting. They do not produce any cast

.ii:ol1 pipe, howeve~:, and- the majority of it also is imported from

Jnpan.

Valves, fittings. p~ups, electJ:ic motors, diesel engineG, meters,

and all treatment plant equipment alGa must be imported. It appears

that the majo~ity of the valves and fittings come from Japan, the purn~
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frma England, Uniteo States, Ge17uany,' Italy and Jap~n, the electric

motors fLom Gen~any, Italy, Englan~ and the United States, the diesel

engines from GeWiJany, U~ited States and Australia, the water meters

from EnglanG, Japan, Italy, Germany and F~ance and the water treatment

plant equipment from France.

There are two Portland cement mills in Bangkok that 'produce a .

high quality product. No sho~tages of concrete aggregates were re-

ported anJ the majority of the observed concrete work was e~ellent.

Filter sand l-laS report~~ Gifficult to find· in some areas of the

no::theast; hal-leVer,. with a cons icIerable amount· of screening' it is

possible to meet the design specifications.

A heavy duty han~ pump has been designed fo~ us.e on many of the

wells drilled and dug by the' Departments of Mineral Resources, Local

Administ~ation, and the Border Police Patrol. This pump is manufac-

turecl in Thailand anJ reported to be quite sDtisfactory.

Alum is procluced by the Science Depal.·tment, Ninistry of Industry t.

and sold to the var'ious watel: utility agencies. Lime is commercially

produced locally and is readily available. Chlorine must be ~ported~

It may be pUl"chased as hypochlorite or in the liquid from Singapore,

Australia and Japan.

Thailand is increasing its manufacturing capabilities for the'

development of the national.~ate~ supply program; Qowever, it still

must im~ort a large quantity.ofthe necessary materials and supplies

from fot'eign markets·.
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, CH1~PTER VIII

OPERATION AND l\.lAINTENANCE

A. ',;GENERAL CONDITIONS

'~The" 'prob'lems of planning.' designing, financing anq construction of

. ,new water ay's',tems are on thktr way to 'being solvati' 'iti'~many' 'developing

cO'untries. However. the problemso"f oper'ation, 'ma'intena'n'ce and pl'ant

cohtrol of con1pl"eted' facilities -have 'not:' been fully. appreciated nor

. are sblutions ,appcti"Emt. At 'the present'time. Thailand" fits' this

general pattetn.
, ,

This team visiteci" several water' supplies, treatment plants and

sys tems ~ 'cons'tructed by the Departl'rient: ot' l~inera1 Reso~rces, ::~he Depart

ment of Health ~nci the "Department of ' 'Public and Municipal wor-lts J ~nd

'also'the Bangkok Water treatment,plant. 'With the exception of the

Bangltok plant and' two' 'o~ 'three of the others. it ~as apparent that the

ptoblems of operationancl maintenance remain :to be solved. Soma of the'

. observations macle 'on this inspection trip are as fol,l.ows:

1. Chemical feeders wer-e functioning:proper1y in le~s than 50%
of ,the ·:;p1ants.

2.. Although chlorine feeders were generally available, only 20%
of the: plants visited were' actua1iy feeding chlo~ine•

."'.
3. In 3:)% of the plantG, the ii,lters wer'e so dirty that the plant

was overflowing nydraulically. Thel'e'Wexe (1 employees at one
of these plants and only one man l~new 'how to backwash the
filte::<.' He w'as not at the plant on the·'day of the team's
visft.

4. At another plant,; less than 3 yiats old,.,·~our:'of the six valve!
used inbacl~washlng had broken yal,;ve "dtetns 'and 'were inoperativ(

,Still
newer

~t another'~plant·."withsplit fl~'w ~~':·a~':~·~id?'~·i't ~n'd a
uhit ;.ab6ut :two 'Years old, seven of" 'the eight high.servic,~

, . "'•. J ;. ~.:.~ l. of' '. ~. ; !J__ . . .. '. • .•.. .'
. I. ... l'", (.~•••.:. " :~j~ -:. ~",").~1-

'.' ',' t ••.
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pumps were out of order. SOffiC of the engines, motors and pumps had
been completely removed while othe~s were tOrn clown with parts
scattered throughout the plant. .

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

7. ihe only operational records.ob~erved were those required to be sent
to the Depa~tment headquarte~s in Bangkok concerning income and, ,.
expenses. Basic piant operational records were non.existant; how-:
ever, one plant did record ph arid chlorine residuals.

While these conditions exist today, it is encouraging to note that the
-\ .. '

Departments' of I:linera! Resources, Health and Puhlic and Municipal Works

realize that operation anclmaintenance ar~ the biggest problems facing them

today. A representative of the National Economic Development Board went so

far as to say: IIEven the maintenance '0£ hand pumps has so far proven to be

an insurmountable problem". With this realization, it is quite possible tha~

addit~onal funds a~d effort will be put into this work and that progress wil~

,be" forthcoming .in upgrading the. operat ion anrl maintenance of' their water
.' ,;

supply works.

The Department of Mineral Resources reported that out of the 2,000 weli:

they have drillecl to dat~, only about 1,000 are in operating condition. Thi'

is due to a number of things such as b~oken pumps, clogged screens, pumping

of sand and high iron and salt content of the water. The problems with pump

maintenance,. however, ate paramount and ciifficult to solve.

The Department of Mineral Resources h&s the responsibility for'main-

taining the well pumps, while the, local village must provide fuel and ma~n-,

tain the engine. The Department use~ to ~ave 5 repair trucks available to

maintain itG wells and pumps. Due to ~ul~get: limitations this has been cut

to two and it io not now possible toprovicle the necessary maintenance force
'.. , , \ .

, i
.'.:""
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Both of these 7.~pa!r,tr~c1cs'ate'located ~n $qo~at, one f04 hand pumps and the,
;.,

other £04 cleep well pumps" :~he Department aetmitted that more maintenance

crews were nee~ed andhopecl they could get mOFe money for vehicles in the

near future. The officials' felt the crews could be ~rained if additional

transp?rtation were available. The Departmen~ also stated, however, that

it prefers being'in the well drilling.business; pot the repair business~'

The Department of'Public and Uunicipal Worlts has a propose~ plan' that·
. . !

should help in the ma·~ntenance 'and op~r~tion Q;~ the 93 waterworl~s under its..
jurisdiction" It proposes to construct w~rehoqses in eacp Q+ its five

districts thro~ghout the country. Each ~a~ehouse will have a supply of 'pipe

valves, fittings, chemicals, pumps, .eOte,.. . <rhe.se materials and supplies would

be made available to the treatment plants within each district as required.

Each warehouse will ~~so house ope~ator training personnel and mechanics who

will assist the ~ocal,.plant personnel. It is proposed that these people witl

tr~vel from'plant to plant in their clistrict to.ch~~k on plant maintenan6e

and operation. and to be of' service wheneve4 possible"

At the present time, the Depa!'tment of Public and Hunicipal ~Jorks is

co~plet.ing a new warehouse in Bangkok. This ~larehouse is ideally located

near the airpo~t, a railroad and the major north· south highway. When this

facility is con:pleted, it will be not only an equipment and materials stora[

warepouse but will also contain facilities for a new meter shop, a motor'

repair shop, pumping equipment repair and,chemical feeding repair facilitief

Along with this ne,'1 warehous~J there a:::e ne'v: housing facilities for 17

families. T,he old warehou~.e,presently house~ the meter shop employing six

employees capable of repairi~g 2.5 ..,to 5.8 meters per day.. It also has an

engine and pump repair,. shop with 16 workmen and an electric motor repair

I':.

.. ~. ..
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shop with 16 vlorl~men and an electric motot' repair. s,hop with C employe2s~

Some of these met:hanics are dispatcheci t.o. the; ~ield to talte car-e of minot'

repairs. Since Bangkok i~ presently the only center f.or s.uch repair crews

they have great ciifficulty in covering the entire country·and the 93 water-

works they are responsible fot'. If and when theirdecentr~liza~~on plan is

completed, they should be able to provicie much better service to their water

supply sys tetlls •

. . t-lith the exception of the ARD program in the Northeast, the plants

-constructed'under .the Pot"ahlet-later Program of the Depar.tment of Health ate

operated and Ifiaintained by the local people. The SED of the Department ,of

Health has a sanitary engineer in each .. changwat "in the northeast to assist

and trairi the "local operators of these plant~ a~ they may request.

In the future, S.ED hopes to pattern its e~tire Potable Water Program

after the plan being developed in the No~theast, with USOM assistance. This

plan includes a Deputy Director in each of 5 districts. throughout the countr)

and a maintenance center in each changwat.· Under this proposed plan, the

District"'Deputy Director would be under the Director in Bangkok and have

the following responsibilities assigned to his office:

1. Tr-aining

a) operators
b) mechanics
c) prepare manual of plant operation

2. Administ~ation and Finance'
3. Operations

. a) En3ineer and Operator in each·changwat office

4. Maintenance and Repair

a). Vehicle, engine and equipment.
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Each changl1at office would maintain a master operator Bn~ a mechanic to
II

make routine visits to all of the SED wate~ system~ in itschangwat. They"

would assist and help train the local operators.and mechanics to take care

of their day~to~day routine problems. If majo~ repairs were necessary, the

travelinfJ team- l'1ould t'eplace the .fal,11ty piece of equipment and ~al~e it back

to the ciis~rict office fo~ repair. The nec~5sarymaterials for ~outin~

plant ope~ation and repair parts for equipment would be available from the

warehouse at the district office.

This.type of maintenance and operation:program is currently being

initiated fo~ the 18 changwatsin,the Northeast with the district office

and central warehouse in KhonKaen.,. ,As mentioned before, the Department of,.'

Health hoper; to pattern the operation of its entire potable wa.ter, program

after this pilot plan. If it does, anG i1 adequate funds and competent

staff. are made available, along "lith sufficient supplies, the problem of

good opet~tion and maintenance shoul~ be well on the road tO,being solved.

B. . WATER LOSSES
.

Water losses were difficult to ascertain for mont systems in Thailand

because they have no master meter or because they have a high percentage

of their service mete~s out of orde~. Bangkok reported a high of 40 to ~O

percent"'1ate~ loss while Chiang Mai repartee a low of 12 to 20' percent' lOSE

The lack of information on this item"indicates that a greater effort shoul...

, 'be made to account for all water going into the system and that being with-

drawn. "'This necessitates better control ovet the water meters and quick

replacement and repair of all. meters that have stopped recording. While

Bangkok is entirely metered. it is cioubtful if, over 50% of the meters are
.' 0" : '.

functioning prope~ly. When a utility can account for, all of the water beil
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used) ooth 801(, to custoTlle:;s anci. provi':~e(~ fo~ free se::-vice,' it will be in a

better position to cietermine if a lea:; ~ete~tion survey is worth ~nlile. If

OJ to 90 pe~cent of the water proLuced can be accounted for, it would

indicate a fairly good system. If no IUQre tiLf1n 75 percen.t of the production

can be accounte~ f:o~, a leak detection s~l~e7 is in order.

C. CONTINUITY OF SE~VICE

From the ~J:ief s~rvey Flac1e of op~Fating P.~flttts, it appears that an

effort is m.acie to, maintain. pressure on the c1iot{ibution systems twenty-four.

hours a. day. The new plans being developeQ anJ the existing pla~t~ are al~
'.' ~ • ,,'!

---.

clesigne~ for this type of operation. However, due 'to long lines of inade-

quate size, the pressu.re in some parts 0;: 11.any systems often falls to zero,'

or below, ciu~in8 pe~iocis o~ high cleman6.. Othe~ causes of l~w pressures or

intennittent sezovice may be lack of plant .capacity, faulty operation or

pO~le;c and equipment failure.
~: .... '.
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CHAPTER IX

HATER RATES ANq FINANCIAL NANAGENENT

A.. RATE STRUCTU11E

vlater ~ate schedules throughout Thailand are very simple; except for

theriewrural community systems; the charges are on a uniform rate, based

on metered consumption~ The~e are no blocks or steps through which larger

consumers pay a 10'tl1er unit rate ; no diffet'entiation is made for type of

use, such as domestic. commercial or industrial.

vlhen the Prov.f.ttcial vlatet' vlo~lts'Division (PWWD) assumed management

control of ceA:tain "Jater systems in 1956, the rate' 'for all provincial sys-,

terns was established at 2 Ii per cubic meter by the Prime Minister', and

remains so today. The "concession1
: or locally-managed water utilities

, . ,

establish thei~ own rates (with approval of the Ministry of Interior) which

currently range from 1.25 to 4 t per cubic meter ~ '(I1ith a few at Sor higher
',:'; I

These, too, are unifopm rate schedules without exception.' Minor variances

include fl;ee '(Imter to' wa.ter works employees " and a one-third reduction in

billing, to' Korearl"Har veterans throughout the country. A costly "social'*

feature of the Bangl,oJ<rate' is the' grant of the first 6 cubic meters per

month free to all conew:ners";::'; The B~ngkok rate is' "sa:i,d to h~ve been the

same for mor~ ith~n 25 years~

of I Z per month.

B~ngkok ~lso charges a meter maintenance fee

For the ne~ rural community systems, rate~ are being set ,by the villag~

committees ranging from 5 'to 10 Z per month per, family. This is considereci

to be well '''lithin their a~il.ity to pay t and is iri:tended~ to c~)Ver the opera·
'".r.

tor a's salary, fuel and du~P,~~.F~,~; and' to le~ve 'a small margi~ for equ~pm~nt

. replacement and system :growt;;~,~: ~perat:t.ng costs of these sy~~ems have been

'.. '

':. -\ ;',
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estimated at roughly 0.25 Z per' cubic meter,. It is too early to judge how

these systems will work out in the'pJ:o:eit-and-loss sense.

B. BILLING l~ID COLLECTION

Wate~ utility employees read the meters monthly, although bills are prer
I

pared only every 2 months. Bills are then carried to the customers and most:

of the money is collected directly in this fashion. ,If the customer is not

at home or unaole to pay, 'the policy varies; either a printe~ bill is left,.

which is to be paid at the'water ~orks office or at a branch agency within

a sp~cifi~d time, or the c.ollector continues"'to call back until payment is,

made.' The policy ,on overdue bills is,to send a second notice upon 30 days'

delinquency, and ..to cut, off the service after 60 days. Indications are that'
, '

,/

this policy i-s follo'W~d with varying Clegrees of tolerance .. ,

If the meter is found to be ou~ of ord~r, the bill is estimated from

the record of recent use, also taking into account the value of the property

and size of family. In Bangkok, there are ,at least some instances in which

only the 1 Z per month meter maintena~ce charge 'is being collected when the

meter stops registering., Both Bangkok and the provincial systems have the

practice of collecting a deposit frqm each new customer, which is held for

an unlimited time as a guara,ntee in case of non-payment. 'The deposit is

returned only when the customer moves or otherwise ter~minates service. The

amount· of the deposit may range frQro 60 to 500 Z, depending on size of

service and type of use.

c•. ' PROVINCIAL HATER WORKS FINANCES

With the 2 Z per cubic meter ,rate, approJ:imately three-fo'urths of the

provincial water systems, including most of the larger ones, are able to

show a surplus of revenue ove~ current operating costs_ Water sales and

charges for recovering the cos:t.l~f 'neW ~.~,rvice ,c'onnections make up almost
, -"',l"

~. i
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all revenue, which is deposited daily in local banks, credited to the

national Revolving Fund of PWWD. Thus, the surplus produced by anyone

system ~oes not specifically benefit that municipality, but will be used

in the Dividionts ove~all program.

Table 4. (page 84) gives revenue and e~tpense totals for 5 large and 5·

small sys tems '.' cons ideL'ed to be representative of the 93 water works opera-

ted by Pv~lD. Table 5 (page 85) provides som~ additional finance detai~ for

Chiang Mai, one of the newer systems and one which is presently generating

a cash surplus.

The ,PWWD's Revolving Fund is the budget vehicle for all curent receipt

and expenditures for the 93 ''Systeuls. The summary in Table 6 (page 86)

indicates revenue· to be 'rising sharply in recent years, in fact more rapidl~

than current operating·costs. The difference, usually plus a modest govern-r

mant s.ubsidy, is constantly,plowecl back into small extensions, replacement

equipment, mete1:'S ,and similar materials for the very good 1:'eason that any

unspent balance reverts to the Treasury at the end of each fiscal year.

Recent PWWD capital budgets are summarized in Table 7, (page 87) a~d

show a rather remarkable jump in capital gran\s for new water works constru~-

tion from 41.5 million Z in the 1966' fiscal year to 143.9 million'~ in the

current (l968) fiscal year. It should be'noted that, under previously

described budg~ting procedures, this is not merely window-dressing but

actually rep1:'esents the sum of preliminary cost estimates for a list of

specifically approved projects.

D. BANGKOK vJATER HaRKS FINANCES

For the ·1~66 fiscal year, total revenue (more than 90% from sale of

J

water) was somewhat mq~~ than 36 million Z. Operating expenses alone were
• • , I •.~."
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70 million B. The difference, plus the cost of all new construction (51

million Z), plus debt service, on outs,tanding 30ye~nment loans (58 million Z).
. , i.. .' .".

plus the,contract payments, f:o~. th,~ 'rec~nt Degremol1~ p;roj~ct (183 million ~),

necess~rily came from a direct national 'govern~ent subsidy. This means" that

in 1966 thos~ seZ'ved by the Banglcok \-later v!orks paid (in the fo~ of ,water
.0 ",

use charges) only 1°70 of the co~t of seZ'ving them. Another measure, 'of" the

"water gap" is that,t~e rev~n~e c~llected, calculated back 1;0 the volume of
.. '. .~

'water it represents, amounted to only ~~~ of the estimated total water
.-;:. (, ii~~i;l. ~

'del'iyered to tqe dist~~bution sys,tern from, b~th 'surface ahd ground soutaes~'
." \' ':

A summary of recent financ~al results in given in Table D (page aa).
("

Provisions of the Degremontcontact are of more tha~ pass~ng ,interest.
, .' " ~

Paytllent for this project, final cost, of which was something over US $50

million, is beins ma~e in semi.ann~al installm~nts due in April and October

of the years 1964 through 1969.' Payment is required to be made to Deg~emon~

in New York in US dollars!

E. PROJECT Rlli\DINESS

Both pv~m and the new Metr~pplitan Authority intend to seek inter-
, .

'national loans i1;1 the' near future, ',,~~ci in fact',.the ~econd .Plan (Table 3)'

anticipates foreign l~ndi~g' '~U~P;O~~. ~?r the major construction programs of
" ,

both.

Am~~g the key criteria of inte~national.lendingagencies in'project

evaluation a~e:

the e1:istence, of a viable institution or management '.entity
capabte of ~~~eivin'g:.the' loan and c'apably ,administering the
projea~; ,

technica~ soundness of' ~he p~oject iI\ te~~s ,'of serving its
~ . ,; .", .

t .• '•• '.: . ~

I.' .':

..:..~. ~
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intencied purpose and doing so at ~easonable cost;

-~ firiancial integrity and viability of the project; for a utility,
this particularly involves payment for the service by those served,
on an equitable basis.

The latter factor re-em~hasizes the iiIst: the e~:istence of an

Authority or Department with both the power and the demonstrated willingnesf

to raise rates to the level necessary to suppo~t the project.

Based on very brief, possibly even superficial, contact with both

institutions, it appears that neither PWWD nor metropolitan Bangkok are

ready for 'se:Cious consideration for international loans ,at this time.

Bangkok is at ,present ~gonizingly far fram financial integrity in its water

works operation. However, with ~he establishment of the Metropolitan fmter

Works Authority, a very tmportant first step has been taken toward eventual

project readiness.
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TABLE 4
HATER DISTRIBUTED AND FINANC IAL RESULTS

REPRESENTATIVE PROVINCIAL t-lATER ~lORKS IN THAILAND
(annual basis~ founded, 1965~66) -

84

Water Dlstribu- - Revenue. Expense, Revenue less;
ted, 1,000-CN 1,000 B 1,000 B Expense, 1,000 B

Khan lCaen 980 ' 1,600 870 7~0Worn Thani 835
Chiang Mal 640 t,800 740 1,060

Uban Rajathanl 640 1,370 640 730

Nang Khai, 205 1,090 510 580

Roi-et 175 400 300 100
327 370 (.43) -l<rabi 80 150 152 (. 2)

Nara-Thi-Wat 65-
128 - 142 ( ... 14)

Ram Phoon 52
Pa thum Thanl 33 113 100 13

74 64 10

Notes

For data on pl'ant capacIty and service connectlons~ see Table 1.
8!tolater Distributed" Is based on billing records,' .rather than output to
the mains. 'Ihewaterrate is uniformly 2B per cubic meter.

fJRevenue~: is prir-Jarl1y fxom'tTater sales, but also includes repayment to
the water works for lapo~ and materials used In installing customer
~ervice 'connp:ctlons; an~ miscellaneous income.' t,

UExpense" i·ncludes the. usual utility operating and maintenance items,
such as labor~' chemicals,powert local overhead;' also, the cQst 0,£
service connection materials, including. meters. '.

For a data lled .breakdown 'of ;evenue and -expense for ~ ian Ma i', aQQ
Table S.

I_
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TABLES,

REVENuE AND EXPENSE DETAIL FOR CHIANG MAl
October 196s-September 1966 Fiscal Year

(1,000 B. ~ounded)

Revenue

~later Sales
Service Connections
Labor
Maintenance
Inspection
Transportation
Miscellaneous

'rOTAL
Expense

Electric-Power
Alum
Hypochlorite
!Jhne
Fuel and lubricants·
Rent of land
Labor
Meters
Pipe and fittings
Naintenance
.Transpor tat ion
Off,ice supplies and miscellaneous

'rOTAL .

85
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TABLE 6

PROVINCIAL WATER WORKS DIVISION (PWflD)
SU2-iI'~y OF REVOLVING FUND

(Million B, rounded)

Fiscal Year Expense Subs,idy , E?spense Net Available

1962-63 16.2 1.5 14.7 3.0
1963-64 19.6 19.0 0.6
1964-65 24.6 1.0 19.9 5.7
1965·66 31.4 1.0 23.q 9.4
Notes,

"Revenue" 1s primarily from water sales, but also includes repayment
to the water works for labor and materials used in installing customer
service connections; and mlsce11~eous income.

flExpense" includes the usual ut11ity operating and maintenance items,
such as labor, chemicals t power, lonai overhead; also the cost of service
connection material$. includlng'~~ters.

Net Available a (Revenue and Subsidy) - (Expense). This amount Is
"pl~wed back" in the same fiscal yeu, m ~e form of s~.11 construction
projects, supplies, met~rs ,and replacement ~qulpment.

; ~ ~ (.... : I .,' !.;

86
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TABLE 7
PROVINCIAL WATER WORKS DIVISION (P~ID)

SUMMARY OF CAPITAL BUDGETS
(Million B. ~ounded)

87

1965.-66 1966~67 1967-68
(2509 ) (2510 (2511)

Provincial ~n~ Division, Bangkok 2.0 6.1 8_7
Principal· and interest payment

(See note)to RIG SaVings Bank 22.0 112.0
Carryover projocts 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 9l;e9 207.9 173,3

Notes

PVnfl) had been making regular repayment of a previous Savings Banl< loan
(15 years, B% interest) for plant construction. During the 1966-67 fiscal
year, the 1reasury provided 112 million bahts to PWln> for payment in fU~l

of the remaining principal amount of this loan.
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TABLE 8
BANGKOK WATER,WORKS

RECENT F~C1AL'RESULTS

(Million ~t rounded)

88

')
./

1961-62 1962.63 1963"64 1964-65 ;;... ···.1965-66 ..
(2505) (2506) . (2507) (2508) . :... ~. (2509 ~ .., :.'

Revenue,

Sale of water 26.8"". :. ..28.5 .. ::.···· 33.3,,~·; .
.... , & ••

Materials and labor for
service connections 2.2 2.4. 2.5

Meter maintenance charge .. 5 '6' .67 .., .73 ·,78,
TOTAL 26.6 28~1 29...7'" : 31.6. 366".,

Expense
,".:;,' Salaries and wages,

including extras,
benefits and misc. 12.6 13.2 14.r· 13.6 14.8

,"General Expense ~ n .more than
80% represents power cost 11.3 13.1 18.3 29.9 24.6

"'tMaterial;" mostly chlorine
and~lum;.a1soconstr'tl•

. matcr:~al ~ 10.0 13.1 16.4 15.9 26.7
"Machinery and .supplies;"

. mach. and 'el:ec. ·'equip•.
and repairs . .. ·.()~6 .' ,,2.6. 2.9 3..3 3.9

.> New cons'truc t ion, in~IUd Ing
..-:.'

:.. : 4.,,.','

land purchase .. 7..3 7.2 20.3 6.0 50.8
Debt service 2.9 2.7 74.1 147.8 241.1*
Assistance payments 8 e 8 16.6 0,5 0.. 2

,TOTAL ~4.7 60.'7 162.7 217.0 362.1

·~Notet: O~· this. aI119unt~-183 'million ~ ls'the contract payment to
") ',' " Degremont.. :' .

. \. ".,

- "
\.'t: .' ~

, . '.. \

• "I. ,-.\.•
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CHAPTER X

EDUCATION ,AND VillNPOWER

A. EDUCATION

General Education: Until recently school attendance was compulsory

for all Thai children from grades 1 to 4; now it 'is requireci for'all

children between 0 and 15 years of age, or from grades' 1 to 7. For ages

10 and over,ill~teracy was reduced from 46.3% in 1947 to 29.2% in 1960.

For the younge~ age-group of 10-14 illiteracy had dropped in this same

period from 39% to 14%.

As of 1966 there were 31,301 public and private elementary and secon<

ary schools in the country~ with 215,327 teachers and with an enrollment

of 5,188.878 pupils. It is discouraging to note, however, that of this

number only 345,502 students were at the secondary school level.

In 1966 two hundred government and private vocational schools ...Q~.'

vario~s kinds were in operation, with 4,300 teachers and an enrollmc!t't"1of
••• '.J .... " • ...;.: _

42.600 students. In that year more than 10,000 certificates were granted

upon the, completion of progrnm~ of instruction.

In 1966 there wet'e thirty institutions engaged in teacher training,

with 1890 teachers and 19,776'·students •.

As of 1966 there were seven public technical institutes in operation

with faculties numbering 727 and with enrollments totaling 8,460.

In 1966 the number of educational institutions of college or univer-

sity grade was seven with faculties totaling 3,056, of whom 2,047 were

full-time and 1,009 were part-time.' The total enrollment of students in

this, year who W't'fl': rr._~ing.bachelor: s degrees was 33,531. Since 1961 two
~. ~ .
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additional national universities and one internationally - supported institutf

of technology have been established. By 1971 the total university enrollment

is expected to exceed 43,500 students.

Technical and Engineer~ng Education: As noted above, there are seven

technical institutes in variou~ parts of the country with an enrollment 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

5 years it is expected that the enrollments will exceed 19,000. The programs

of these institutes extend over a 3-year period and usually include the dis-

ciplines of automotive mechanics, electricity, metal work, electronics,

drafting and building construction•. The offerings sometimes e~ctend to the

industrial arts, printing, photography, surveying, tailoring, etc. The

admission requirements are high, and the instruction is thorough. The gradu--

ates have made good records both in government service and in private enter-

prise. This training is obviously impoj;tant in the water worltS field, for

the graduates are eagerly· sought fo~ 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 elementary

engineerin3 fun~tions.

As is the case in all of the developing countries, ~ngineering talent

is at a premium in Thailand. The number of .engineers is wholly inadequate

to supply the need, -and the rate of their production cannot keep pace with

the accelerating demand. This is particularly true in the field of sanitary

engineering. ,In 1966 the total enrollment of engineering students in the

country was 1.961, most of which was accounted for by Chulalongkorn

University at. Bangkok" w~ich until recently was the only university having
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an undergraduate offering in engineering. For.several years the SEATO

Graduate School of Engineering has operated in coordination with Chulalongkor'

University, but it has now been renamec the Asian Institute of Technology an~

will operate independently on a graduate basis.' Within the last year or two
. '7

new universities have been established at Chiang Mai, Khan Kaen and Pattani,

each with a Faculty of Engineering, an~ Kasetsart University in Bangkok has

been authorized to acid engineering to its several present curricula.

During the five.year plan peniod ending in 1971 it is expected that the

increase of enrollment in these engineering institutions will be about 1600

per year, ana that the total ~ngineering graduates d~ring the period will be

about 1500.

Contrary to eJ~perience in Western unive:cs ities, the stuclent enrollment

in civil engineering at Chulalongkorn University in proportion to enrollments

in sonle of the more exotic branches, has remained high. However. there will

probably be no luore than 400 to 500 civil engineering graduates in the next

five years. This institution also offers an undergraduate program in sani

taryengineering 7 in which'12 students a~e now matriculated., It is pbvious

that this meagre supply of civil and sanitary engineers is woefully inadequa~

to meet the needs of this rapidly developing country.

The fo~nler SEATO Graduate School, of Engineering, now the Asian Institut\

of Technology. promises to exe~t great influence in Southeast Asia, parti-

cularly to Thailancl~ in raising the standarC::s and prestige of engineering

as a profession. Since its beginning in 1958 to 1966 it had enrolled 352

students, 106 of whom were Thai. In the present year the enrollment is 64,

distributed among Hydraulic, Public Health. Structural, Soil and Transporta-

tion Engineering, with 29 from Thailand and the remainder from four other,
"

.:' ~.: ",. 1.:. .

I

I,
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countries. It is interesting/to note that ciuring the time a program in

Sanitary Engineering was offered, the~e were no applicants. The title wasI
changed to Public Health Engineering ana this year seven are specializing

in that field, two of ~hom are from Thailand.

In addition to the students studying in Thai institutions there are

currently about 4,000 students studying abroad at various levels, about ,

1,700 of ~hom are in the United States. It is likely that a considerable

numberJof these are following engineering courses •

.B. NANPOHER

The labor force of persons 15 years of age ancl over is estimated at

about 15 million, and. is increasing at the rate of a half-million. persons

annually. A9out, 12 million are employed in agricultu3:e anJ 3 million in

other pursuits. Unemployment is very low • about 20% of the active popula-

tion; but under-employment is e~'tensive, clue to the seasonal nature of

agricultu~e and inte~~littant employment in construction and certa~n

industries. The low average life-span results in a young labor force. It
.

is estimated that about 300,000 worke~s are engaged in industrial pro-

duction with about 10% of these in the ·skilled-labor category. As of 1966

there we~e about 200iOOO engageci in professional and technical pursuits,.

about 70,000 in administrative, executive and managerial functions and

approximately 190,000 clerical worl~er6. By 1971 the aU8J':lentation of man- .

power required .in these three groups will be 111,700, 44,500 and 92,700

'respectively.

Due to the rapid development of industry and public services in the

country, the~e is a greatly increased demand for professional, technical

and sl~illecl personnel,. This has resulted in serious shortages in such
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categories as physicians, nurses, economists, agronomists, administrators

and e~cecutives, engineers, professors and teachers. In the middle-level,

skilled-worker category the shortages are equally critical, and ar~

apparent in the uncler-~upply of skilled mechanics, electricians, carpenters,

welders, surveyors and foremen or all types.

In the technical realm, despite the efforts being made to increase

output, it is estimated that during the nej~t 5-year period there will be

need for 2,200 additional engineers versus an eJ'pected supply. of 1,090, .or

a deficit of 310. In the technical trades 45,0.00. additional trained person:-·

will be requi~ed during this period versus ~nanticipate.d supply of 35,000,
I

with a deficit of 10,000. In science 3,300 additional persons will be
I'

needed, against an 'expected supply of 1,700, with a shortage of 1,600.

; Sanitary En&ineering:' In the field of sanitary engineering there is

a considerable number of well-qualified young p.rofessionals in the country,

estimated at.about 200. Most of these have received their specialized

training abroad on a post-graduate basis, and .many of them, now occupy

responsible posts in the,governmental agencies •. The programs which they

direct are extensive and impressive in·concept, but suffer from their

centralization in the nation's capital i~ a country-which is so large and

ill-prOVided ~l1ith transportation and c01lUf.l~nication facilities •.
, ,

All of the des~gning of ~ater supply works for the smaller cities,

tOlms and communities has been done in these cen~ral offices, mostly in

the fonm of standard pl~ns, and it appears that the engineers so engaged

are raasonably competent. From all of these bureaus there is complaint of

a shortage of engineers, -due either to lack of budget or difficulty in

finding qualified nlen~ In the large cities, such as Bangkolt and Thonbur~.
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the water supply works have been designed by foreign consultants and

contructors. It i~ reported that there are in Bangkok two consulting

engineering firms competent to handle the s~ructural and mechanical

features of water supply projects of con~~derable magnitude and complexity,

but they have never had the opportunity to demonotratc ·thcir .ab'ility, d~e

to the policies mentioned above.

There has recently been organized the Engineers' Association of Thai

land. It embraces all branches of the profession, and has as tts objective~

the improvement and dissemination of technical knowledge, the .better

utilization ox engineering talents, the enhancement of t~e status and

dignity of the engineering profession and a better acquaintance among

members of th~ group. A law providing for the licensing of engineers has

been enacteo, which is no~~ in process of implementation.

Operating Personnel; As stated previously, the water treatment plants

which were visited in Thailand are not being properly operated or reasonabl;'

maintained. This is probably true. for the water systems as a whole, and"

for the installations throughout the country•. It is obvious that the

weakest link in the country's water supply chain lies in operation and

. maintenance. Vital equipment is usually out of·operation an~ new plants

rapidly become a shambles. These conditions can have but one explanation:

The people who operate the worlts GO not understand their fac~lities, their

processeaanc their responsibilities, nor are they receiving instruction

and supervis ion in th,ese mntters. Operating personnel for. the municipal

wate~ systems and plants are supposec to be drawn from the trained gradu

ates Of the tcchnicai 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 and maintenance of these facilities

are the most crying needs. These can be accomplished only by personnel

who know their job.

If such deficiencies exist in the" larger municipal installations, one

shudders to contemplate the state of operation and upkeep that may' be

experienced 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 Project in the Northeast a train

ing program for operators of th~se small installations is being conducted.

This involves the selection of persons having interest and aptitude, ten

for eaGh class, from technicians \-lho have been engaged in the construction

of the various plants, and giving thenl an intensive lO-day course of

instruction in operation, maintenance and management of the small village

facilities. It is hoped that this project may be helpful in showing the

way to better operation of small installations throughOu~ the country.

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

successful water· supply progr~ lies in the capabilities of the personnel

responsible fo~ its manage~ment. The major water supply agencies in Thailand

appear to have able management people at the top level; however, they do not

have many well trained people under their direction to help carry out a Bounu

managemen~ program - especially at the local level. This is probably due to

the low salary scale of the average government employee, since there are

five universities in Thailand offerinS 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 ~ust compete ~or these graduates to insure

the. sound management of their water supply programs.



CHAPTER XI

FORECAST'S

A. POPULATION GRO~1TH

In its Second National Economic and Social Development Plan

for its period 1967-1971 the National Economic Development Board

predicts that the population of Tnailand will rise from its 1967

value of 33.2 million to 39.2 mitlion in 1971, 46.6 ml1l1onln' 1976'

and 55.9 million in 1981. TI1is represents a population growth rate

increasing from 3,3%' to 3.5% during its ,lS-year period. The labor

force aged 15 years and over would increase from the present level

of 14.8 million to 17.1 million, in 1971, 20.2 million in 1976 and

23.8 million in 1981.

B'. !DUCATION

To meet this situation in population growth, and the shifting

97

,~

from a predomlna.."ltly agricultural economy' to one in' which manufacturing,

commerce and public services assume greater importance, the Government

,has modernized and rGShaped its educational syst~ It has given

particular attentlon to·the rapidly-Increasing demands for engineering

and technical services. Instead of a foxme~ single university in

the country which offers engineering instruction there are now five

authorized to give undergraduate programs in this field, plus the

newly reorganized Asian Institute of Technology which operates on a

graduate basis and makes a significant contribution to the country ~d

. ': .
region• During tha next five-year per~od 'it is expected that about

" . '.1,800.:' 4egrees in engine~rlng at the bachelor level and 750 at the
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mastax level will be awarded by these institutions. Additional

technical institutes will be established and ~y 1971 it is' expected

'that the enrollment in these sphools will surpass 19)000 students.

c. VILLAGE SANITATION

Through programs for the'provision of safe drinl(ing water~ the

proper disposal of refuse and excreta. and general sanitation, which
,. .

have. been previously mentioned, about 8,400 villages with a total

population of about S,OOOtOOO have received benefits. Approximately

.... 7.775 water wells and storage units have be~prQvided. In the next

'S-year period such services will be provided to an additional 12,000

small villages. The program will concentrate on the digging 'of

wells, the provision of 'sanitary privies, the installation of. school

and health~center water supplies and general s~itationt with emphasis

upon the rural areas along the borders of the country•.

Df) VILLAGE !oJATER SUPPLY

1'n1s progr~ applies to communities larger than the ones

mentioned above. which justify the provision of piped water under
."' -'. ~

p~essure and simple distribution systems. I~ has been und~r way on a

national basis for'several years and many such water supplies are in·

use. ~ring the S-year period of the Seconcl Plana target of an

additional 50 units per year has been set for the national program,
,

p~us an additional average 100 ~,lts per year for the Accelerated Rural
~

Development Program of the Northeast Reg~on. If accomplished, this

progxam should result in an addltlon~l 750 piped water supplies during

the next S years) sarving villages in some of the most distr~ssed areas

of the .count1.it..
l
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Du;lng the riex~ S.year period

,
Eo NUNICIPAL WATER SUPPLY

TheSG installations comprise the category of water supplies

for the larger towns and cities which come under the jurisdlc,tion

of the Dapartment of Public and ¥~lcip~l Works of the Ministry of

. Interior. There are now in existence 130 'water supplies of this

type, exclusive of metropolitan Banglrok, with a dai~y capacity of

app'ro:t1Inately200,OOO cubic meters (53: M G)'- and serving'D population

of,about'2t650tOOO~ Within the period of the Second Plan it is

intended 'that new supplies of this type be'constructed'at the rate
(

of about 45 units, per year., If this' goar is' realized, it will
~ .'

result in· 225 more installations with a daily capaci~ of 260,000

cubic meters (69M G)' and serving about 3,000,000 addftlonal people.

F. BANGKOK NETROPOLITAN l'lATER SUPPLY

During the past six years the capacity of the water supplies of

the twin cities of Bangkok and Thonburi has been increased from

5iO~OOO to approxiz:nste1y > 770,000 cubl~ meters (203 M G)' per day.>

Due to the meteoric rl~e in water consumption in this rapidly

growing area this augmentation of supply and treatment facilities

is now on the verge of 'inadequacy to meet the 'demand. In th'is

connection it 1s interesting to note that in the 2S-year period

from 1917 to 1942 the number of water servlc~s in the City of Bangkok

increased from 1~209 to 16,789, while the 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 Ihonburl

and two suburban communities, previously separat~ entities. ara to

be com~ined into a metropolitan syste~. and a l~ading firm of oon

sulting engineers will be employed to make studie,s .and ~plans"for tJ:le

future. water requlremen~s of the' area,.

99
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it is expected to augment the capacity of the water supply works by

200)000 cubic meters per day, ~ringing 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 integrated system of sanitary sewers. It is difficult

to imagine how an urban area of more than 2,000,000 people, such as

metropolitan Bangkok, could exist without such a facility. The lack of

it undoubtedly'has its effect upon 'the health of the people, but the

conditions to which they have been so long accustomed are taken for

granted. The liquid wastes • and much of the solid wastes' - find

their way into the numerous klongsand the Chao Phyraya River, The

recent filling of some klongs to ma~e roadways has increased the pollu

tion load on the remaining ones. All premises ate suppose~to be pro

vided with septic tanks, b~t their effect is usually nominal. The whole

flat area is subject to tidal influence, as well as flooding during the

rainy season; so, at best, the land surfa~e i3 barely above the water

level, with much of it often below' it. With tidal fluctuation there is

perceptible movement of the water in the klongs, but most of the

pollution remains there to settle to the bottom as sludge and to support

a luxuriant growth of algae. To the visitor the whole city seems to be

floating on a vast lake ofpollution~ While this is visually evident,

. it is unusual to detect it by. smell. It appears that the numerous quiet

klon&s are behaving as· oxidation. ponds, while those that are whipped into'

frenz~ by the propellers of boat traffic act like oxidation ditches,

o
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To study a~amellorate this aggravating and complex problem

of drainage, seweraga and flood protection, the Government has

employed a wellcrecognized American firm of consulting engineers.

the study and design phases of the work will o?cur during the

first part of the Second Plan period, and it is hoped that

construction may be started within the same 5~year period. this

Is a mammoth undert~(1ng which, due to the physical ~onditlons.and

long neglect, borders upon nightmare. S~mpathy·and best wishes are

extended to those who undertake the comm~sslon.

~ .

. "
. " I ,
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CHAPTER XII

OBSERVATIONS AND CONCLUSIONS

102

While its time in the country has been very short and its' observations

quite limited, the team believes that it has had the oppor~un1ty of confer-

ring with the people most responsible for the planning and prosecution of

the water supply programs of the country and of seeing representative

installations. Due to its extensive travel by air over much of the country,

·it was able to view and app~aise not only the geographic and hydrologic

features of the land, but to judge the general social and economic conditions

.of the people. The consultants feel that they have acquired information and

understanding that give a fairly good p~cture of the water supply situation

in Thailand, and which warrant the following conclusions. and suggestions:

I.' The country is under dedicated, effective and progressive leadership,

and it~ development within the last several years bas been rema~k~ble.

2. It has accepted and used to good effect tbe rather large amounts of

foreign aid that have come to it in the past 15 years. This acceptance has

been with gratitude and graciousness, an4 the assistance has been employed

in the best spirit in which it was given'.

3. The country is rapidly developing its resources and institutions
I

to the point of self-sufficiency, and looks forward with pride and confidence

to the time when it can stand alone, with 'all the personnel and facilities

to meet its needs.

4. The Thai people manifest such good nature, kindness, ebullience of

spirit, friendliness and 'natural urbanity that it is a genuine pleasure to

deal with them. No one of them is eve; too preoccupied to smile; no public

'-- .
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i'9~ficial is ever to,o,busyt'o drop ev~rything' to 'receive and help the visitorjj'
.. .. • '.. ~ . t· .': I • ,/

':,! ,.!'

'\

'.,

5. ,As'in alt developing count.,:ies, there is in Thailand an abundance,. :. . . ' ~.

of unskilled labor" ..,bu~ a ~carcity of skilled labor and professional personnel

to meet the needs, of a" ~ountry, now undergoing rapid change and development.

This shortage is .particula~ly acut~ in the realms of engineering an~
. .. .., ..:..... ,

technology, but ef~orts are being made to alleviat~ the situation.

6. All aspects, of the nati<;>.n' s economy and social welfare are con-

stantly under study by the Nati,onal Economic Development Board., 'The. objectives
. ':.v ,r~.'::,~, ,'"I :1,,"" ';, , , :,: ;: ' ; :,:.~::,:f"" ,.', " ' . "

of its fir'se'6~fear\:p"~an"we·~~~.Jell~1:a.l11',:at't~'ined" att.4,· :th~ Second Plan, cover-

ing tlle 196H9;i per~6a"ant~~i p~~i;e~ ~;~<i~~ ';!>~nt~'slife. is now the

guide for fi1t:t~e.r pr~gress. ,:' i;~.}'~\; ,'J ;~.: n': i

7~'~~'~Mariy' .~T~ agenci~~: are,: now' active in 't'he' ,~~'~id':"'6f~'wa't~~;~SuPP"1:Y~ ,
.-

Bangkok., Thonburl'r and ,~wo nearby sub,':lrban cities have just "recently been

included in a', new ''Met:ropol:f:tan·;Water Works Authority'" "which' wili operate as
.· ..i.· . . .. '.

" .

.~ separate Division of theD"'p~~i:fuent of P,ublic and .Municipal Wor~6': Within
;. \.

. :;\thiS same Department J the provin~+8ti Water 'Works Division {PwtVD)\operates

93 gov~.rnment-owned water' systems :serVi~g,.cities of 10,000 population or

larger. A' smaller number of sy~'teinn are under either local -~unicip~l or

" ,

pr~vate ~~ership .. , , ~,

, ,8•..~n, ~,ur~.~· c~~ni'fie's\\(~"~.iliageslf~. under ~O,~OO populati,0l1:' the

Sanit~ryEngipeering,Dtvi,sio.n (S~D)' .or tqe, 'Departmen't q,{ Heaitb, has a groWing
. . ". .., . '. . ' . .

p,:ogram of pip'~~ wa.~~.~ sys,~ems", most ,of ,wb:i~h in~l~sl;e,:s,Qme type' of treatrilent,
i· ,.. i.:: .. . .

" , , (,

T\l'~'S effQrt i$ b~ing ,suppl;~ent,edby a' ti\;l~b,~~: of othe.~ agencies which, are
. . ."": ~, - ....... .-'.. . . ":-.' .~

prov~~ing dug wells. shal~ow wells, porids, reservoirs, 'and .d~-season dto~age

\.- '
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, ........ '.
. ..... "~'" '.,'",

facilities of rr,any kinds, Most of·th~s rural activity is concentrated in the

Northeast region, as an important ele~ent of the Accelerated Rural Develop·

ment (ARD) counter-insurgency program in the security-sensitive border

provinces.

9. Coordination of this and similar work throughout the country has

been assigned to an eleven member Execu~ive Committee for the National Rural

Community Water 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 J

\ less than half the population in the provincial ~ities are connected to the

water system at all. Of those, the majority continue to get at least some

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

~ithough all connecti~fi~ are metered, many meters are i~operative (particular

iit :Ln Bangkok) and the percentage "of water accounted for can only be a judg-

ment.guess,..
. \ \ '.

11,_ A s~rong program of water supply p1anriing and. ~onf!truction is

underway at all levels, from Bangkok down to the rurai -vil~~ges,t with some
, .

_.us assis.~~.~ce·~ ,b~t fuele~ primarily by RTG";national budg~~ fuhds. Fo.r this J'
. '... /' -

, !',

the s,anitary e9gin~el:":f.ng and p~bl.ic ,health leadersh~p .oft;J1e -countty 'deserve

r;uch credit J s.i:nce ,th~skind of accep~lil,nce comes .~,J;1).Y: as t1i~ resu~t·or long J

hard and- effecti.ve trsel~1ng.If

l~., The rev:~.rse of the coin is a m03t distres.~iDg ~,~~~u.re .of11,1ifierabiy

poor operation ,~ndmainten,a.nc~ of many Pl'"~ve~t watet;; works sy.~;;~~~s. "lor

example, 6nly token meter maintenanc~ is,b2ing p~r~ormed through9¥t the
. ,.,'. ',' ~;\, ". \\.

cou~try. Much of eXiut~:ngt~eatment~lant ~ap~city ~B simply·n~~. ~n condition

to trea~ water •.
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13. The real challeng!,., th:en. is no lon,ger one' of water supply construe. ~

tion. but rather of motivation and organization su<;cessful1y to operate and: ~.!
to maintain the many systems built and being constructed.

14•. Thailand is now well into its Second Plan (1967-1971) for economic

growth under the guidance of theNationa~ Economic l?evelopment Board (NEDB)"

. Planning for water supply' projects originates with loc~l requests.' which mu~t i

survive screening at th~ 4~¢trict and ~rovince level before NEDB review. Th~'
. ." ..

final result appears in the fo~ of annual departmental appropriations, list~

ing ..s]?ecific projects and their estimated construction cost.

15'. The Second Plan ,propose.s capital spending f~r water supp~y from RTG'.

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

politan Bangkok, provincial water works and rural village systems •
. , .

In addition, foreign loan and grant support of approximately 460 million per

year is anticipated~ primarily for metr~~~\itanwater and sewerage, but also

for provinciai water sys~~m$~ T~~en tog~~~¢r, these proposals represent a

commitment to wa~er supply", 'al'o.ne ;~f two and one half percent 6f 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 private sanitary engineering consulting
t ,

firms. The agencies involved in the national water supply program must

',;' depend upon their o~n sanitary enginee1;ing' staff or hire international

consultants fpr their designs •., If the p~ogram expands. as fast as the need
, ..

I ••••

dictates J th.e. ,responsib~~ ~ge'ncte~ will." n'eed to hire ·~ore engineering st-aff,
: •.•. /.. ., (I"

,1 '.'

make· additional use of priv~t~ ~6n~ult~pts and allocate a larger portion of ,
. '. .', ' ,: "..p,!' .', '.~ '. .,.'..... .

~heir 9.udg.~.t;~:i'tf ~11~· ope~~,t.iQ~'~hd! t1laiin~enan~e of c0IP.pleted aya t~ms.
. .'. ';.. .... ) ·:':·ir;'.· >'i,J.,./~,:;\~::~' ,'. ':', . .

.......~

J I ' ..

;:";; ..
)

- --- ----_._... --
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17. Thailand has considerable resource data available to assist in the

planning of water supply systems. These data ar& available from the National

Statistical Office. the Royal Irrigation Department and the Ground Water

Division of the' Department of Mineral Resources. In addition, the Departments

of Health and Public and Municipal Works have established water demand

criteria for different types and sizes of communities. '

18. The Departments of Health and Public end Municipal Works have also

established design standards and standard designs.' for various sizes of treat-

ment plants for surface and ground water supplies.

19~ 'A new policy' in Thailand requires 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 •. The quality of the construction '?£ the'municipal'and rural 'water

systems observed throughout Thailand appeared satisfactory•.

21. The majority of all heavy con~truction equi~ent must be imported.

Considerable quantities ·of.such.eq~ipmellt.~re avai~Clble and in wide use in :

the Bangkok area. In ,contrast, the rural'water supply project~ are constructet

. almost entirely by hand'..:

22 •. Thailand must;import the major,i~y of the'materials and supplies

. • ~!~·".i •

i'

,\.
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24. Water treatment.. plants' in. T}:1ai'tand h~v~ 'been desig~~d to provide
'. \ .. .. '.

24-hour ser;vio'e-, l,lp~~,v.e,~., due to lo~g;~'l'ine5'1:of iD:~d:~q~~t~ .~(i,~') t~~ pJ;es.s.~·re

in some parts of many'" systems"'often 'falls't'O' ieri:)~ "or' be~o~';';"during :periods
• I .0.. " .0...' " •.• "f •• , • I . ' . . ..... \. : .;: ~ . '. ; " ~. :r

of' high demand. Other causes of low pressure or intermittent. seFViCfa are.,lac~

of plant capacity, faulty operation or power and equipment' failure. '. Steps.

should be taken to correct these shortcomings so that all systems will have

adequate water at adequate pressures at all time8~

25. Water rate $chedulesthroughout Thailand are exceptionally simple;

except for the few rural systetks. thp charges are on ."!\ uniform ra.t~. ~~se.d..on.

. ,.,~,

metered consumption. For all provincial water wqrks~ t~~ rate is 2~ per cubic

meter. For Bangkok, the rate ,is only O.S)! per cubic meter, after an al~owance

of the first 6 cubic meters at no charge. I

26. Approximately three-fourths of the provit;lcial water works systems

,c:~,~lect sufficient revenue to match or somewhat exceed their current operating
.::. ,.

costs. All ~uch revenue goes directly into the PWWD ~evolving Fund t from

··which. opetating' expenditures for all systems are paid. '-The result is a
•• ', •• ,0 • • •• '.. '

mO~~ft margin which is continuously plowe~:back.i~to the systems in ~he form

of s~all extensions and replacement~. All ,capital construction funds for

provincial water wor~s come from national budget grants. There is so repay-

ment 'of these grants :.~t either the local or PWWD level. The amount of these

grants to pmVDhas increased very ,sharply in recent years.

',27. .The Bangkok Water Works is agonizingly far from financial self

s\lff1.ciency.With the 0.5 -B water ra.te, the'revenue collected is only half

enough 'to ,meet operating cO.sts ,and. only ~ne'·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 nation31 government subsidy. !hus, in terms of

project readiness f~r,inte=na~ional loan assist~ce, Bangkok has far to go,

although the recent ~o~ation. ~f the Metropolitan ~ater Works Authority is .
. . '

an important first. step toward improv~ent, and the imminent selection of a

top-level consulting'firm is another.

•~ . '. • 10 .....

·i
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APPENDIX A

PRINCIPkL SOURCES OF INFORMATION

, '.". ~

' .....

. ',..
(Addr~sses are Bangkok unlesb othe~iBe noted)

.; ...: ~.. ..: :

:.,':....

"'~ .,

..'UNITED STATES OPERATIONS, MISSION TO' THA'tL@D tUSOM)
, . ,

. .Mr.. :Mart:;i.n Tank, Deputy Chief of Mission .'
.·Mr. Osborne I. Hauge, Chief ,'Office o·f Capital Development

Mr. Dallasp. Fowler, Acting Chief, Cap1ta~ Projects Divtsion, CD
.. ·Mr. William"~1.cQuary, Sanitary Engineer, ·Cap:1.tal Proj ects Division
·'Dr.• Hilliam S3;nith, Acting Chia.f',- Office of )?ublic Health
Mr. Frank 'Sheppard, Chief. ::Off.ice· of Field 'Operations
·Mr. Philip Lewis, Office of Field Operations .

MINISTRY OF PUBLIC HEALTH

Phra Ba~r~s Naradura, Minister 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 (SED) t DEPARTMENT OF HEALTH

Mr. Somnuek Unakul, Chief, Sanftary Engineering Division
Mr. Manop Subhabhandhu, Deputy Chief
Mr. Praphorn Charuchandr, Chief, Design and Construction Section
Mr. LertChainarong, Sanitary Engineer ,
Mr. Ekapop Setapan, Assistant Changwat Engineer,' Potable Water':- Proj ect, Nang

Khai
Mr. Veet'usa Mahakapong, Changwat Engineer, Potable Water P.roject, Udorn Thani
Mr. Chatphong Chucharoen, Changwat Engineer, Potable Water Pr~ject', Ub~n

. . .
PROVINCIAL HATER WORKS DIVISION (Pl\1WD) ,. PUBLIC AND MUNICIPAL tYORKS DEPARTMENT,

I; .

:-: i Mr. Kasien Anambutr, Deputy Director
Mr. Kamsingha Purabha, Deputy Director fQr Administration

,. Mr. Sawasdi Orvichial, Chief, Engineering Staff
Mr. Ananda Tantidhama, Chief, Engineering' and Planning Section
Mr. SwasdeTheichantara, Warehouse Supervisor
Mr. Ka.rn.thorn Nagalak,~ Meter Shop Supervisor .
Mr. Viroon Rungrongthamin, Manager, Water Utiliti.: ~hieng Mal
Mr. Pr~ves Bu~phaun, Manager,. Water Util~tYJ Khon Kaen

BANGKOK WATER WORKS

Mr. Pracba Tuns1ri, Chief, Engineering Division,
Mr. Pol Silapun, Chief, Treatment Division' .
Mr. Chanvit Su~bsa-Nguan, Chemist, Treatment Division

--- ---- '--,--
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GROuND {-lATER ..DiVISION, DEPARTMENI h~ ,·MINERAiJ .';RESOURCES (MRD)-=-:
:; .... -;:;"

M~l Sl;l~oh Bua~'a,,\l.:>~b;~e£) Ground Wate~ Division
Mr. Chatoen Phiancnaroen,J., Chief" GrolJild Water Exploration and Development

Project ' .,

ROYAL IRRIGATtbN'DEPARTMENT (RID)

Mr. Chamlong Attahatho, Deputy pirector General
~ t.• '.::-

NATIONAL ,ECONOMIC DEVELOPMENT BOARD (NEDB)

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

DEPARTMENT OF LOCAL ADMINISTRATION·

Mt.' SaiIiran BU6ap~vanit, Chief t Local Administration Divisiori

TIPPETTS-ABBETT-McCARTHY-STRATTON (TAMS)

Captain Clifton B. McFarland, Project Manager. Khon Kaen .
Mr. Angel E~ Martin, Assistant Project Manager, Khon Kaen
Mr. James Parker, Construction Engineer, Ubon

CAMP, DRESSER AND McKEE (CDM)

Mr. Roland Burlingame, Resident Partner
Mr. Donald E. Cull ivan , Sanitary Engineer
Mr. Charles E. Kline, Sanitary Engineer

WORLD HEALTH ORGANIZATION (HHO)

Dr. J. J. Alcocer, Representative to,T~ailand I
Mr. Z, J. ,Buzo , Consultant J Community Water Supply Program~, ~~.ailand

ASIAN INSTITUTE OF TECHNOLOGY (AI!); fo~erly SEATO 'GRADUATE SCHOOL OF
ENGINEERING'

Mr. Milton Bender, President
Professor 'Aroon Sorathesn, Pro,fessor of .Public Hea"tth Eog~Deering

._~.-.- _._-----_.-:-.--;-~---- .... -_ .. _- ----------.
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