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PREFACE

In féSpoﬂse to ﬁhe request of the Government of the Kingdom of Thailand,

. the Japanese Government has decided to conduct Development Plan and
Feasibility Study on Provincial Water Supply Projects and entrusted the
Study to the Japan International Cooperation Agency (JICA). JICA sent to
the Thailand a study team headed by'Mr.'Osamu Wakamoto, Nihon Suido
Consultants Co..Ltd. from December 1985 to December l§86.

The team had discussions with the officials concefned of the Government of
the Thailand and conducted a field survey in the'study Areas and Baﬁgkok.
Aftér the team returned to Japan, further studies were made and the present

report has been prepared.

T hope that this.feport will serve for the development of the Proiect
and contribﬁté.to the pfomotion of friendly relations between our two
cquntries; 1 wish to express my déép éppreciation'to the official$
concerned of the Government of the Thailand for their close cooperation

extended to the team.

- March 1987

f/Aég;ljé éé; | ! /431;' fr

Keisuke ARITA
 President

Japan International Ccoperation Agency
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SUMMARY

1. Introduction

1.1 Study
- This report summarizes the results of the Development Plan and Feasibilily
Study prepared by a study team of the Japan International Cooperation
Ageﬁcf (ﬁICA),_from November 1985 to February 1987, on the Provincial Water
Supply Projects in theé Kingdom of Thailand, for .the Provincial Waterworks
Authority (PWA).
“1.2 study Area

The.study coveérs the following four akreas (see Fig—S.l).

" Chiangmai aﬁd_its fiﬁe_subufhan Sanitary Districts of Mae Rim, San

Kamphaeng,'San Sai, Saraphi and Hang Dong

- Ubon Ratchathani and Warin Chamrap Municipaiities,.Ubon Sanitary
District,:five villages of Ban Don Klang,rBan Pak Huai Wang Nong, Ban
Tha Bong Mang, Ban Hat Suan Ya and Ban Mai Klang.

- - Suphanburi Municipality and Phophraya Sanitary District

B Pattaya city, Nong Préo Sanitary District and Ban Rong Po.

The cuirent-project'will.constitute_part of 6th National Five-Year Economic

“and Sgcial Development Program for 1986 — 1990 which is now being prepared.

1.3 Target Year of the Project.

In accordance with the strategic policy of PWA, the Project is targeted at

the year-ZOlO_fbr master planning and at 2000 for feasibility study.
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2. Population and Water Pemand

As shown in Table-5.1, the combined total of populations in the four areas
are projecﬁéd to increase from 442 thousand in 1984 to %62 thousand in 2000
and further to 631 thousand in 2010, and that of served pbpulation likewise
from 171 thousand to 346 thousand and further'to 466 thousand. The incre-
mental served population will thus néed, as shown in Table—S.Z, additional
waﬁer supply'gf 67 tﬁousand cu m/d ﬁp to 2000 and 117 thousand cu m/d ﬁp to
2010 6n the top bf 1985 supply éf 55 thousénd cu m/d., Demand comes from
varied ﬁses incihding domeétic,.public, institutional, commercial and
Andustrial ones. .In Chiangmai and Pattaya particularly, uses for tourism

have a heavy weight on their future municipal development,

3. _Water,sﬁppiy System

The Deveiopﬁent Plan proposes immediate improvement. programs to rehabili-
tate the existinq s&stems, together with immediate modification works to
increase the production-supply capacity of the existinq facilities. These
immediaté actions are required to be carried out prior to the Stage I

expansion programs, or as part of their initial phases.

To éafisfy the maximum day demand for each of the foﬁr areas és projeéted
in‘Fig“S.Z, the capaCity expansions as presented in StepAwiSe lines of the
same Figure are planned in the facilities of the respective areas. The
combined total of these capacity expansions in the four areas during the
project period through 2010 wili amount to 274 thousand cu m/day or 2.7
times as large as £he 1985 capacity. Raw waters for the present and
expanded supply will be provided from the water sources listed in Table-

5.3.

4, Project Cost and Implémentation Schedule

4,1 Project Cost

The combined project cost for the four areas is shown in Table-5.4., Of the

total cost of 2,000 million Baht, 48 % is used for the Stage I and 52 % for
the Stage T1I.



Table-5.1 TOTAL AND SERVED POPULATION

Chiangmai

Total Population
Service Ratio (%)
Chiangmai
Mae Rim
San Kamphaeng
.8an Bai
Saraphi
Hang Dong
Served Population
Service Area (ha)

Ubon and Warin

Total Population
Service Ratic (%)
Upon, Warin
Ubon SD
5 Villages
Served Population
Service Area (ha)

Suphanburi

Total Population

Service Ratio {%)
" Served Population

Service Area (ha)

Pattava

Total Population
Service Ratioc (%)
Served Population
Service Area (ha)

Total

‘Total Population
Service Ratio (%)
Served Population
Service Area (ha)

Present (1984)

216,730

48
41
29

62,900

5,070

142,630

40

51, 500
2,000

26,890
75

20,200

1,200

55,900
30
16,800
1,330

442,150

39
171,400
9,600

2000

256,900

70 .
65
57

. 147,700
7,300

178,700
61
61

o 3L
107,400

3,900

34,000
92

31 300
2,300

92,000

65
59,800
2,700

561,600
‘62
346,200

16,200

2010

263,100

15
70
65
50
50.
50

198,100
15,000

196, 500

75
75
50

146,000

4,600

Remarks

Chiangmai
and % §.D,

Ubon, Warin, .
Ubon 8D ‘and
5 villages

37;600 Suphanburi and

24
35,300
3,100

114,000
76
86,700
3,100

631,200
74
466,100
25,800

Fhophraya 5P

Péttaya, Nong
Preo SD and
Ban ‘Rong Po



Table—-8,2 WATER DEMAND

1985 - 2000 2010

1. Chiangmai

Water Consumption (m3/d4) 26,300 53,000 14,800

Unaccounted-for Water ' ' _

Ratio (%) S32 ' 23 20

Average Day Water ' S

Demand (m3/d} 38,400 68,900 93,700

Peak Factor

Chiangmai . ' ' ~ 1.25% -
'S 8Ds _ - 1.35 -

Maximum Pay Water : :

Demand (m3/4) 48,400 - 87,000 118,600
2, Ubon and Warin

Water Consumption (m3/d) 12,400 31,100 48,700

Unacecounted-for Water : -

Ratio (%) ' 35 23 20

Average Day Water _ C

Demand {m3/d) 19,100 40,300 60,900

Peak Pactor - 1.30 -

Maximum Day Water :

Demand (m3/d) 24,800 52,400 79,100
3. Suphanburi

Water Consumption (m3/8) 2,900 6,200 8,600

Unaccounted-for Water :

Ratio, (%} : 42 23 20

Average Day Water

Demand (m3/4) 5,000 8,100 10,800

Peak Factor - 1.35 -

Maximum Day: Watexr _

Demand (m3/d) 6,700 10,900 14,600
4, Pattava

Water Consumption (m3/d4) 13,800 31,900 40,600

Unaccounted-for Water ' :

Ratio (%) 15 15 15

Average Day Water .

Demand (m3/d) . 16,200 37,500 47,800

Peak Factor 1.25 for domestic and others
: o 1.40 for tourism
- Maximum Day Water

Pemand (m3/d) 21,500 48,900 61,800
5. Total
Water Consumption (m3/d) 55,400 122,200 172,700

Max imum Day‘Water_ _ _ :
Demand (m3/d} 101,400 199, 200 274,100



"WATER DEMAND AND PRODUCTION CAPACITY {x 1,000 m3/d)
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1. Chiangmai

2.

3.

4,

Chiangmai

Mae Rim

San Kamphaeng
San Sai.
Saraphi

Hang Dong

Ubon and Warin

Table-5.3

Present

Ping River, Mae Tang
Irrigation Canal

Mae Sa’ Rivulet
Deep Wells

Mun River,:
Mun Noi River

Deep-Well;

WATER SOURCES

2000

Ping River,
Canal

Mae Sa Rivulet
Deep Wells

Mun’ River,
Mun Noi River

'Déep Wells,

2010

Ping River,
Canal
Mae Sa Rivulet
Deep Wells

do

dao

do

Mun River,
Mun Noi River

.Déep Wells;

Tha Chin River

Mab Prachan Res,, Mab Prachan Res.,

Total

Suphahburi

: Tha Chin River Tha ‘Chin River
Pattavya Mab Prachan
' : Reservoir Nong Kho Res,

Table-S.4 PROJECT COST
Unit:
_“Stage I - Stage II
‘Reha/Modi  Expansion Subtotal Expansion
Chiangmai 30,000 279,500 309,500 532,100
.. Ubon and _ . _
Warin 18,100 201,100 219,200 253,500
-Suphanburi 32,500 29,900 62,400 53,500
Pattaya '34;400 346,400 380,800 216,100
115,000 | 856,900 971,900

1,055,200

Nong Kho Res,,
Nong Pla Lai Res,

1,000 Baht

Total
841,600

472,700
115,900
596, 900

2,027,100



The percentage of total cost for rohabilitation'and modification works in

Stage I will be approximately 10 % 1n cases of Chlangmal, Ubon-Warin, and

Pattaya respectively., In case of Suphanburiy however, more than half of

total cost ig directed to the same pUrpPOSES.

4.2 Implementation Schedule

Implementatlon will proceed as shown in Fig-5.3, which has been prepared,

‘taklng into consideration of the gu1dEllneS of OECF and the prevalllng

practices in Thailand,

5.- Financing Plan for Stage I Implementation

As. shown in Table-S.S; capitai investment of Stage-I fér.the four projects
will amount to 972 milljon Baht, which will be financed by foreign 1oan_s=
(80 %) add iocél loans (20 %).. The total funds‘feQUirements includiﬁg debt
service during the pfojéét period of Stage I on a cash flow basis will thus
amount to 1,910 million Baht which can be covered by'internai cash genera-
tion together with the foreign and iocal loans, without PWA internal

finance or CGovernment subsidies.

Table-S.6 below shows the combined cash flow forecast for the four
waterworks based on. the absumptlon that the water tariffs w1ll be 1ncreased
. every three years at the rate of 3.3 % pex annum. Also shown in Table-8.7
.and 5.8 are the combined cash flow of these waterworks forecast as sensiti-
vity study‘onrthe assumptions (1) that the watér tariffs will,be'ihqreased
every year at the rate of 3.3 % and (2) that the water tariffs will be kept
unchanged up to the year 2000, | -

All these tables support. the financial feasibility of the current pfojéct
for these four waterworks, by showing positive accumulative operating .

surpluses through out the project period.

As for another_sensitiyity stﬁdy, the combined cashflow_of the four water-
works is forecast in Table-5.9 on the assumption that water Sales=will:
increase only half as much- as orlginally prOjeCted in thls Fea51blllty

Study, with water tariffs 1ncrea51ng every three years at the rate of 3.3
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Table-8.5 TENTATIVE FINANCING PLAN FOR STAGE I IMPLEMENTATiON
: Unit: 1,000 Baht

1. Sources of Funds

Internal Cash
Generation 395,500
Outside Sources: ' :
- Poreign Financial
Institution (QECF) 247,600
- Local Financial
Institution 61,900
Total | 705,000

2. Application of Funds

Capital Expenditure 309,500
Debt Sexvice 395,500
' Total : 705,000

(Note) CM: Chiangmai, UBW: Ubon

UBW  SUP

179,900 54,300

175,400 49,900

43,800 12,500

399,100 116,700

219,200 62,400
179,900 54,300

399,100 116,700

PAT

308,300

304; 700

76, 200
689, 200

'380,900
308,300
689,200

. TQTAL (%)
938,000 (49.1%)
777,600 (40.7%)
194,400 (10.2%)

1,910,000 (100,0%)
972,000 (50.9%)
938,000 (49.1%)

1,910,000

(100,0%)

and Warin, SUP: Suphanburi, PAT: Pattaya
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% per annum. Even on this assumption, the forecast supports the financial
feasibility of the project by registering positive accumulative operating

surpluses throughout the projeclt period.

6. Project Justification

“The project for Stage T is technically feasible énd provides the least cost
solution for providing water supply as needed in the four project areas

through the year 2000.

As discussed in Section 5 above, each of the four waterworks will produce
no adverse cash flow effects on PWA accounts during the project period.
Table?S.lO revealé that the combined effects of the project on the four
waterworks calculated in terms of FIRR and EIRR are extremely favorable,
particularly for the three large-sized waterworks, Chiangmai, Ubon-Warin

and Palttavya.

The capital iﬁveétment under the current preject will thus_contribﬁte to
further enhancemeént of the already high operating returnability of these
three waterworks. This kind of investment will doubtless strengthen the
financial staﬁus of PWA, which will in turn facilitate capital investment
‘of other waterworké with poorer returnability, by way of cross-subsidies

among 1its member waterworks,

Table-5.10 FINANCIAL AND ECONOMIC EFFECTS OF THE PROJECTS

IN TERMS OF FIRR AND EIRR

Area FTRR EIRR

Chiangmai 10.8 % 16.6 %
Ubon - Warin _ B.8 % - 14.4 %
Suphanbﬁri : 3.3 % 9.4 %
Pattaya 5.6 % 11.4 %

Though such indicators as FIRR and EIRR for Suphanburi do not look S0
. favorable, it is to be noted that capital investment for the waterworks

under the current pfoject has to be directed largely to rehabilitalion and
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modification of the facilities.

Implementation of the project will, as referred to above, improve the water
supply and other environmental situvation and health of the people in the
four project areas on one hand, and will strengthen PWA's financial and

_operéting status on the other hand.
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CHTANGMAT

A, Introduction

This report summarizes the results of a comprehensive master plan and
feasibility study conducted by a study team of the Japan International
Cooperation Agency (JICA), which are presented in this volume of Lhe Report
entitled YDEVELOPMENT PLAN AND FEASIBILITY STUDY ON PROVINCIAL WATER SUPPLY

PROJECTS IN THE KINGDOM OF THATLAND, CHIANGMAI",

The study area covers Chiéngmai Municipality and its neighboring Sanitary
Districts, Maé Rim, San Kamphaeng, San Sai, Saraphi and Hang Dong, located
some 700 km north of Bangkok. Chiangmai is a well known tourist spot in
Asia and the second largest c¢ity in Thailand, and also serves as a center
of admiﬁistration, education, commerce and traffic in the northern dis-
tricts. The city is expandihg steadily and expected to absorb the surroun-
ding five sanitary districts in the future. Of these five sanitary dis-
“tricts, those connected to PWA System are only two, Mae Rim and San
Kamphaeng. Among the rest three, Hang Dong has a public water system not

belonging to PWA, but other two have no water supply.

The current project purports Lo prepare a comprehensive development plan of
water supply in the study area mentioned above up to the year 2010, and to

study the feasibility of the early stage of the plan for implementation,

The population and water supply service ratio of Chiangmai and each of the

five sanitary districts are forecast as in Table-ES.1.

In view Oof the uncertainties in the future development of Chiangmai and
five sanitary districts as well as of the internal administrative reasons
of PWA, project implementation is planned to be divided. into two stages,

i.e., Stage I up to the year 2000 and Stage II through 2010,
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pablo-S.] POPULATION AND SERVICE RATIO FORECAST

1985 o 2010

Area Popu- Service Popu- Service
lation Ratio lation Bg;ig

Chiangmai ’ 155,000 52 & 199, 000 75 %
mae Rim 11,100 42 % 13,600 70 %
San Kamphaeng 17,000 34 % ?6,100 65 %
‘San Sai. 22,200 - _. 24,700 . 50 %
_Saraﬁhi ' 8,800 - : 13,000 50 %
.Hanq Dong ‘5,200 - '6,?0@ S50 %

Total 219,300 283,100

The .Development Plan also proposes an immediate'impfbvément prqgram Lo
rehabilitate the existing system, together:with immediate modification
works to increase the production-supply capacity of the existing facili~
ties, These immediate actions are require& to bé.carried out prior to the

Stage 1 ewpansion program, or as part of its initial phasé.

FThis is because the existing production facilities of Chiangmai, Mae Rim
and San Kamphaeng whose nominal capacity excéeds demand are failing to
supply safe water'unceésingly, hindered by deteriorations in treatment

facilities and damages in pipelines.

B. Strategies to the Targets

Of the five Sanitary Districté, Stage T implementatidn will be extended
only to Mae Rim and San Kamphaeng which are already PWA member waterworks.
Both of them are proposed to be merged with Cﬁiangmai Waterworks, the
reason being that Mae Rim service area actually crosses over a part of

' Chiangmai jurisdiction, and San Kamphaeng has a high progpect to be comnec-
ted with Chiangmai-ih future because of an industrial zone planned to be
developeq in their midway. In addition, mefqer will reduce their operation

expenses in total.
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Becausge of their unreadiness, the development of water supply in San Sai,
Saraphi and Hang Dong sanitary districts is planned to be postponed to

Stage II of the Development Plan.

Compoéite'water consumption is projected to be increased up to two times as
large as the present level in épming 13 years, from 26,200 cu m/day in 1985
to 53,000 cu m/day in 2000, and further to 74,900 cu m/day.in 2010, Domes-
tic demand will increase reflecting both population growth and per capita
consumﬁtion increase (from 143 lped in 1985 to 185 lped in 2000), and
tourism deménd ig projected to expand at a higher rate than the domestic

one.
The estimated costs are summarized in Table-ES.2 for implementing the

strategic plans as shown in Fig-Es.i.

Table-ES.2 TOTAL COST FOR DEVELOPMENT PLAN
Unit:1,000 Baht

Stage I Stage II Total
Rehabili. Sub- {2000-2010) Stages
Ttem ' and Expansion Total Expansion I and II
Modifi.
Land and Facilities 22,400 202,400 224,800 260, 000 484,800
Engineering Service 2,500 22,200 24,700 28,200 52,900
Administration Cost 200 2,300 2,500 2,900 5,400
Physical Contingencies 1,800 15,800 17,600 20,400 38,000
Price Contingencies 3,100 36,800 39,900 220,600 260,300

Total 30,0006 279,500 309,500 532,100 841,600
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Ca. Propbsed Water Supply, 1987—2000

The components of the proposed water supply:syétem for Stage I together
with the service area to be covered are illustrated in Fig-ES.2. Rehabili—
tatlon and- modlflcatlon works will provide needed improvement of the exis-
tlng facilities, particularly to increase the supply capacity to meet water

demand which is expected to intensify around 1990.

The btage I Expansion for Chiangmai, Mae Rim and San: Kamphaenq is designed

© as shown on Table-ES.3, with implementation proposed to proceed as Fig-ES.3.

Table-ES.3 SUMMARY OF STAGE I EXPANSION

Iten Chiangmai Mae Rim  San Kamphaeng Total
Service Area (ha) 50, 400 3,200 13,400 73,000
Served Population 126,700 8,200 12,800 147,658
Water Source Ping River Lam Nam Groundwater

& Irrigation Me Sa

. Canal . .
‘Max. Day Demand (m3/d) 76,500 6,700 3,800 87,000
Distribution Pipeline (km) 105 21 _ 9 135

Service Connection . 4,900 310 1,000 6,210

The préposed proﬁect and its costs are summarized in Tablefﬁs;4, The
estimated_capitai investment cost of the proiject, totaling 309,500 thousand
Baht at currént prices allowing for price increases ol 3.3 percént per
annuﬁ-is ;ealistié, based on preliminary designs plus an éllowance of 7%

for physical contingencies.



CHIANGMAT - 6
INCREASED CAPACITY INCREASED CAPACTTY

: S W,.T.P, PRESENT IN REHA/MODI WORKS IN EXPANSION WORKS TOTAL

LAM NAH HAE SA LG pATON {6000 maisa 4,000 wi/d 20,000 m3/d 40,000 m3/d
’ r
INTAKE {666 m3/h) (167 m3/n) {833 m3/h) {1,666 m3/h)
: UMONG 30,000 m3/d - - 30,000 md/d
{1,250 m3/h) {1,250 w3/ M)
WANG SING KAM 7,920 m3/d - - 7,920 m3/4
‘ {330 m3i/h) (330 w3/n)
. TOTAL 53,920 m3/d 4,000 m3/d 20,000 m3/d 77,920 m3/4
— VIETH (2 246 m3ﬁh) (167 m3/h) (833 m3/h) (3,246 m3/m)
RAW WATER TRANSHIE - ! - emn e —
¢ 300 x 0.9 km MAE RIM 7,820 m3i/a - - 7,920 m3/d
o {330 m3/h} {330 w3/h)
: : : SAN KAMPHAENG 3,600 m3/d. - - 3,600 wi/d
{150 m3/h) {150 w3/hl
: Note: Hang Dong Sanitary District has its own

P

e g iy e R

Ravl WATER TRANSMISSION PibE
# 500 x 3.1 km

ft T .
Vrfsce

SAN KAMP
WDTIPl

water supply system not belonginc to PWA.

t-
PR

B

Heued

. PXISTING PIPELINE
PROPOSED PIPELINE

: EXTSTING FACILITY
PROPOSED FACILITY

: SERVICE AREA IN 2000

6 km

FIGURE
;ES.Z

WATER SUPPLY SYSTEM IN 20900

JAPAN INTERNATIONAL COOPERATION AGENCY
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————

' DgscgipTxng“““~\mﬁh_YEAR 86 | 87(88 [ 89is0 |91{92 }93

-

1) Fea51b111ty Study
2).Loan Procedure of Expanblon

3) Selection of,Consultants

4) D/D of Expansion

5) .D/D of R/M

6} Loan Procedure qf Exgansion
7) Selection éf Consultaits

8) Qxlalif_i'cation of Contractors

9) Tepdévaaluétion

10) Constxuction

(a)-R/M'Wérks

{b) Treatment Plant & Well
(CH, MR, SK}.
Dlstrlbutlou Fac;lltles

(CH, MR, SK)

.NOTE :° D/D Detailed Désign
R/M Rehabilitation and Modification

CH Chiangmai
MR Mae Rim
SK gan Kamphaeng

- FIGURE
ES.3
JAPAN INTERNATIONAL COOPERATION AGENCY

IMPLEMENTATION SCHEDULE
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faple-ES.4 ESTIMATED PROJECT COSTS FOR STAGE I IMPLEMENTATION
{x 1,000 Baht?

A. ‘Rehabilitation and Modification ' 22, 400
Chiangmai T 22,000

Mae Rim ' _ 200

San Kamphaeng _ 200

B, Expansion 202,400
Land Acguisition _ 1,800
Chiangmai _ ' 176,100

Mae Rim 18,200

San Kamphaeng - 6,300

C. Engineering Services 24;700
nD., Administration Cost . 2,500
E. Physical Contingencies 17,600
F. Price Contingencies ' 39,900
Total 309,500

The tentative finanéing plan, summarized'in Pable~ES.5, assumes loans from
a foreign financial inStitution‘suéh;as:OECF totaling - 247,600 thousand.
Baht, or 80 % of capital expenditure, and local loans totaling 61,900
thousand Baht,:or 20 % of capitél expenditure. The total fund_reQuirement
through the project period.is‘projected.to amount to 705,000 thousand Baht
on a cash~flow basis (inclusive of debt Setvice).of wﬁich 56.1 % will be
covered by internal cash generation and the rest{43.92 %) will_be'findnqed

with foreign and local loans, and with no internal financial help of PWA,
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Table~ES,5 TENTATIVE FINANCING PLAN FOR STAGE I TMPLEMENTATION
- (CHIANGMAT WATERWORKS] x 1,000 Baht

Item . Before % of
bPepreciation Total
. Y. Soureces of Funds _
Thternal Cash Generation 395, 500 . 56.l%
Outside Sources: '

' - Foreign Financial Institution

such as OECF : 247,600 ' 35.1%
- Local Financial Ihstitutibn 61,9200 8.8%
Total ' . 705, 000 100.0%

2, Application of Funds

' Capital Expenditure - 309,500 43.,9%
Debt Service = - 395,500 56,1%"
Total ' 705,000 . 100.0%.

The above fihﬂncial-éohditionsi together with the Financial Internal Rate
of Return and the Economic Internal Raté of Return as high as 10.8 % and
16.6 ¢ respectively demonstrate the financial and economic justification of

the project,

Several key actions are necessary if the project is to succeed,

1. Financing for project impieméntation must be confirmed, This confir-
' mation includes the checking of a pogsibility oi-obtaining'Governmént-
._subsidiés For project capital investment, which are now being sus-
:.pended tempdrérily for Go@ernment budQetary reasons. Such subsidiés
“will ease the financial conditions of waterworks in making capital'

investment,
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Changes in structure of PWa's waLer tarlff, as recommended in the Main-

are needed together with perlodlc 1ncreases in tarlffs {to

cover the effects of price escalation).

Ayrangements should be made with RID to secure in the drv seasons the
necessary volumes of raw water from the Ping River and the 1rrlgatlon

canal, both of which are under the control of RID,

Suitable land site should be secured at the earliest time possible for
the Ban Tho intake facilities which are proposed to be constructed in

the S5tage 1.

A leakage ‘team should be formed in the waterWoIks:tb pursue & program
of reducihg“wéter 1eakagé in accordance with the Framework prepared by

JICA Team.

PWA shbuld campaign the. enlightenment’of'the resiaents in San Sai,
Saraph1 and Hang Dong on the nece551ty of potable piped water and the
benefits of PWA service, as to pave a way for the planned tage 11

1mplementatlon in theseé dlstrlcts.

The project is teé¢hnically feasibie and provides the least:cQst solution

for providing water supply as needed in'the-projéct:area'through the year:

2000.

The project is alseo 51gn1f1cant to improve - the enlstlng fa0111t1es

-which are deterloratlng, Implementatlon of the prOJect w111 51gn1flcantly

1mprove the water supply and other env1ronmental SltuatlQﬂ and health of

the people in Chiangmai.
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UBON RATCHATHANY
AND
WARIN CHAMRAP

A, Introduction.

This report summarizes the results of a comprehensive master plan and
feasibility study conducted by a study team of the Japan International
Cooperation Agency (JICA), which are presented in this volume of the Report
entitled "DEVELOPMENT PLAN AND FEASIBILITY STUDY ON PROVINCIAL WATER SUPPLY

PROJECTS IN THE KINGDOM OF THAILAND, UBON RATCHATHANI AND WARIN CHAMRAP",

Ubon Ratchathani and_Warin.Chamrap located approximately 500 km northeast
of Béngkok,_are néighboring municipalities which almost constitute one
township served by a single water-supply system operated by Ubon-Warin
Waterworks. = The project area covers, other than these two municipalities,
their adjacent districts including Ubon Sanitary District and five-villaées
where no water supply sérvices are provided and 74 % of the residents theré

are willihg to be connected to PWA system.

The combined population of the study area is projected to increase from

152,000 in 1985 to 196,400 by 2010, the target year of the current project.

The current project purpdrts'to mitigate such immediate requirements, as
well as to improve the service ratio in the long-run from 40 % at present

to 75 % in 2010,

In view of the uncerlkainties in the future development of the study area as
well as of the internal administrative reasons of PWA, project implementa-
tion is planned to be divided into two stages, i.e., Stage I up to the year

2000 and Stage IT through 2010,

The existing facilities are suffering from deterioration which is reducing
operation efficiency and increasing the unaccounted-for ratio. To cope
with this situation, the Development Plan proposes an immediate improvement
program to rehabilitate the existing system, together with lmmediate modi-

fication works to promptly increase the producﬁion—supply capacity of the
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existing facilities, These immediate actions are required to be carried
out prior to the Stage I expansion program, oY asg a part of its initial

phase.

B, Strategies to the Targets

Water consumption will be increased to twd and half times as large as the
present level in the coming 13 yearé, from 12,400 cu w/day in 1985 to
31,100 cu w/day in 2000, and furthef to 48,700 cu m/day in 2010. " Pomestic
demand will increase reflectiﬁg both population growth and per-c¢apita '
consumption increase (from 142 1ped in 1985 to 177 lpcd in 2000), and
public demand is projected to expand at 'a slightly higher rate than the

domestic one.
Strategic plans are illustrated in Fig-ES.1 and the estimated costs -

therefor are summarized in Table—ES.1,

Table-ES.1 TOTAL COST FOR MASTER PLAN
‘Unit:1,000 Baht

Stage II

Stage I Total

- Rehabili. Sub- (2000-2010).  Stages
Item and Expansion Total Expansion I and IT-

Modifi.

Land and Facilities 13,400 145,900 159,300 139,100 298,400
Engineering Services 1,500 15,800 17,300 14,700 32,000
Adminisztration Cost 100 1,600 1,700 1,500 3,200
Poyaical Contingencies 1,100 11,400 12,500 10, 200 23,400
Price Contingencies 2,000 26,400 28,400 87,300 115,700
Total 18,100 219,200 472,700

201,100 253,500
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¢. Proposed Water Supply, 1987-2000,

The préposed water supply system for Stage 1 will cover the serviée'area
shown in Fig-ES:2. The réhabilitation and modifiqation_@ill provide needed |
1mprovemenL of exlatlng facilities. The Stége'I Fxpanéion ié deSigned to
meet prOJected maximum day demand of 52 400 cu m/d, to serve 107 400 pcople
" by 2000, and to expand the servlce area to 3,900 ha. Addltlonal 53 km
distribution pipelines will be installed, with appréxiﬁately 7,300 service

connections. - Implementation is proposed to proceed as'Fig;ES;B;

The proposed prOJect and its COStS are summarlzed in Table Eq ? The.
estlmated cap1ta1 1nvestment cost of the prOJect, totaling 219 200 thousand
Baht at current prlces allow1nq for price 1ncreases of 3.3 percent .per
annum 1is reallstlc, based:on preliminary designs plus an alleowance iof 7 %

for physical contingencies.
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sl

72 k“'aw:‘,_

'lz!z

WARIN TREATMENT'PLANT

PRESENT .
‘= 500 m3/h (12,000 m3/d)
REHABILITATION &
MODIFICATION WORKS

- 25 m3/h (600 m3/d)
TOTAL

- 525 mi/Mm (12, 600 m3/d)

UBON TRATMENT PLANT

present |

- 660 m3/h {(15;840 m3/d)
REHABTLITATION &
MODIFICATION WORKS

- 107 w3/ (2,560 m3/d)
EXPANSION WORKS

- 917 m3/h (22,000 m3/d)
TOTAL ) .
-~ 1,684 m3/h {40,400 m3/Q)

=

GATUHATH »‘u‘a'

:  EXISTING TREATMENT PLANT
: PROPDSED TREATMENT PLANT

¢ SERVICE AREA IN 2000

FIGURE

ESZ

WATER SUPPLY SYSTEM IN 2000

JAPAN INTERNATlONAL COOPERAT!ON AGENCY
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DESCRIPTION

YEAR 86 |.87(88 | 89 (90 | 91[92 |93

1)
2)
3)
4)
5)
6)
7)
8)

9

10) Construction

Toan Procedure of Expansion

Feasibility Study

Loan Procedure of Expansion

Selection of Consultants
b/D. of Expansion

/D of R/M

Selection of Consultaﬁts

Qualifjcation of Contractors:

TenderEvaluation

{a) R/M Works

{b) Treatment Plant

pDistribution Facilities

NOTE ; D/D Detailed Design

R/M  Rehabilitation and Modification

FIGURE ‘ _
IMPLEMENTATION SCHEDULE
£5.3 i ’ '

JAPAN ENTE.RNATIVON.AL COOPERATION 'AGENCY
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Table-ES.2 ESTIMATED PROJECT COSTS FOR STAGE I IMPLEMENTATTON

A. Rehabilitation and Modification

Land Acgquisition
Ubon Treatment Plant
'Warin Treatment Plant
Distribution Facilities

B Expahsion
Land Acquisition
Ubon No.4 Treatment Plant
Warin Treatment Plant
Distribution Facilities

€. Enginéering Services

D. Administration Cost

"E. Physical Contingencies

F. Price Contingencies

" Total

{x 1,000 Baht)

13,400

5,800
3,400
4,200

145,900
2,900

89,100
5,600
48,300
17,300
1,700
12,500

28,400

219,200

The tentative financing plan, summarized in Table-ES.3, assumes loans from

a foreién financial institution such as OECF totaling 175,400 thousand

Baht, ‘or 80 % of capital expenditure, and local loans totaling 43,800

thousgnd.Baht, or 20 % of capital éxpendituré. The total_fund'reQUirement

'tﬁfcugh the project period is projected to amount to 399,100 thousand Baht,

on a cash~f16w basis, of which 45.1 % will be.covered'by internal cash

generétibn-and'the:rest (54.9 %) will be financed with foreign and local

loans, ahd'with_no internai financial help of PWA.
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Table-ES.3 TENTATIVE FINANCING PLAN FOR STAGE .I IMPLEMENTATION
[UBON-WARIN WATERWORKS) x 1,000 Baht '

Item Before % of
Depreciation . Total
1. Sources of Fundé .
internal Cash Generation 179,900 45.1%
Outside Sources:

- Foréign Financial Institution

such as OFECF 175,400 43,9%
- Local Financial Institution 43,800 o 11.0%
Total 399,100 100.0%

2. Application of Funds _
Capital Expenditure 219,200 . 54.9%

Debt Service ' 179,900 45,1%

Total 339,100 100.0%

This financial situation, together with the Finaﬁciél'lnternal.Rate of
Return of 8.8 % and the Economic Internal Rate.qf.Réturh of 14.4 %, demon-
strates financial and economic justification.of the_projeét, in view of the
tzrzs of finance applicable to the project.and thé prevailing cost of -

£zl in Thatland.

Seversl key actions are necessary if the project is to succeed.

1. Fipancing for project impiementation must be confirmed. This.confirma
tion includes the checking of a ppssibility of thainihg Government
subsidies for'project capital investment,’ﬁhiéh is ‘now being suspended
temporarily for Government budgetar§.reésons. . Such sﬁbsidy will -

reduce the capital cost of the project.
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Changes in structure of PWA's water tariff, as recommended in the Main
Report, are needed, together with periodic increases in tariffs (to

cover the effects of price escalation).

PUA should.sécure the land proposed as a site for the treatment plant
which is located next to thé Ubon Treatment Plant and make necessary
arrangements for the use of land, including evacuation of residént
houses and relocation of the raw water pipe there now being used by

the Air Force.

A leakage team should be formed in the waterworks tc pursue a program
of reducing water leakage in accordance with the Framework prepared'by

JICA Team,

The ‘project is teéhnically feasible and provides the least cost solution

for providing water supply as needed in the project area through the year

2000,

The project is also significant to improve the existing facilities

which are deteriorating. Implementation of the project will significantly

_imprové the water supply and other environmental situation and health of

the”people in Ubon and Warin.
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SUPHANBURZL

A. Intreduction

“This report summarizes the results of a Coﬁprehensive master plan and
feasibility study conducted by a study team of the Japan International
Cooperation Agency (JICA), which are presented in this volume of the Report
ent.itled "DEVELOPMENT PLAN AND FEASIBILITY STUDY ON PROVINCIAL WATER SUPPLY
PROJECTS IN THE KINGDOM OF THAILAND, SUPHANBURI®.

The study area covers Suphanburi Municipality and its neighboring Sanitary
bistrict, Phophraya, both located approximately 100 km northwest of
Bangkck. Suphanburi is an administrative, educational and commercial

center serving agricultural districts surrounding the municipality.

The combined population of Suphanburi and Phophraya is projected to
increase from 28,600 in 1985 to 37,600 by 2010, the target year of the

current project.

The service ratio of the area is comparatively high to register 79 % in
1985, but this is due chiefly to the hydrogeological features of the area,
where potable water is unavailable from shallow wells. Despite the high
rate of service ratio, the necessity to expand water supply in this area is
urgent, as the unserved residents are forced to depeﬁd upon unsanitary rain

and river water or to purchase unreasonable expensive water from vendors.

The current project purports to mitigate such immediate requirements, as
well as to improve the service ratio in the long-run from 79 % at present

to 94 % in 2010.

In view of the uncertainties in the future development of Suphanburi and
Phophraya as well as of the internal administrative reasons of PWh, project
implementation is planned to be divided into two stages, i.e., Stage I up

to the year 2000 and Stage 11 through 2010, .
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It .is also to be noted that the unaccounted-for water ratio is increasing
rapidly these years, with the water supply facilities detexloxatlng.
Because of the’ 1ncreaa1ng unaccounted for ratio, recent expansion in produ-

ction has not resulted in purported increase in supply.

In view of the above, the Development Plan proposes an immediate improve-
ment program to rehabllltdte the ex1st1nq system, together w1th ‘immediate
modification works to increase the productlondsupply capaglty of the exis-
ting fa0111tles. These lmmedlate actions are requ1red to be carried out

prior to the Stage I'expansidn program, or as part of its initial phase;'

B. Strategies to the Targets

As a step to achievé”the service ratioc of 94 % in 2010, a ratio of 92 %
will be targeted for the year 2000, probably one of the highest ratio among
PWA Waterworks. For this purpose the share of public, commercial, indus-

trial and other large-scale consumers are required to bé increased.

The field survey and the queétionnaire survey conducteé.in January_i986.'
revealed that the uhstabléﬁeSS of watef supply'due to the deterioration of"
the production- supply facilities was pointed out as .one of the main reasons
why large—-scale consumers evaded the use of PWA water. Thls unstableness
of supply together jwith high priced water tariffs were iterated by large"'

scale consumers as the points to be rectified in PWA water-supply service.

It is pr03octed that the share of large-scale consumers w1ll gradually
increase with 1mprovement in serV1ces, as shown in Table ES 1, 1.e.; from
36 % of the total consumers in 1985 to 41 % 1n 2000 and to 43 % in 2010.
Such improvement in the share of large-scale consumers will doubtless
contribute to the betterment of the waterworks'! rate of return, as the

average water-taciff level will be improved.
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- Table-ES.1 PROJECTED WATER DEMAND FOR SUPHANBURI WATERWORKS

Item 1985 2000 2010

1. Total.Population 28,600 34,000 37,600
Suphanburs ' 24,300 29,100 32,300
Phophraya : 4,300 4,900 5,300

2. Population Served 22,600 - 31,300 35,300
Suphanbur i _ 19,200 26,800 30,300
Phophraya ' 3,400 4,500 5,000

‘3. Water Sales : (m>/day) . 2,880 6,200 . 8,630
a) Domestic 1,840 3,660 4,940
‘Suphanburi 1,570 3,130 4,240
'Phophraya. . 270 530 700

b) Public and Other Large-Scales 1,040 2,540 3,690
Suphanburi ' 1,000 2,330 3,340

Phophraya 40 210 350

. 4, Water. Production (m3/day) : 4,970 8,050 10,800
5,'Unaccounted_for as % of Production . 42 23 20

The use of.gfounﬂwater'as raw water source should be encouraged from the
viewpoint of cost-consciousness.  This not only reduces chemical.and.elec—
tricity cost but also cut down personnel expenses drastically. The number
-of personnel ié'projedtea to increases from 32 in 1986 only to_48 in 2000,
while watér_sales'will increases from 1,095 thousand cu m to 2,263 thousand

cu m during the project period.

The'ddmestic_per~capita cbnsumption is also projected to increase almost
linearly from 82 lpcd in 1985 to 117 lped. in 2000, and further to 140 lped
in 2010. '
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Strategic plans are illustrated in Fig-ES.1 and the estimated costs

therefor are summarized in Table-ES.2.

Pable-ES.2 TOTAL COST FOR MASTER PLAN
Unit:1,000 Baht

Stage T étage 1z Total
Rehabili.  Sub- - (2000-2010) ~ Stages
Item ' rand Expansion Total Expansion - I and iI
Modifi. - ' '
Land and Facilities 25,100 21,400 46,500 | 29,500 76,000
Engineering Service 2,600 2,300 4,900 3,000 7,900
Administration Cost 300 200 500 300 800
Physical Contingencies 1,900 1,700 3,600 = 2,300 5,900
Price Contingencies 2,600 4,300 6,900 - 18,400 25,300
Total 32,500 29,900 62,400 53,500 115,900

C. Proposed Water Supply, 1987-2000

The propcsed watex Supply system.for Stage I will cover  the service area
shown in Fig-ES.2. The rehabilitation and médification'will provide:needed
improvement of existing facilities and to const¥uct a 2,100 cu'm/d deep
well to meet the urgent water demand which is expected to intensity around
1988. The Stage I Expansion is designed to meet projected makimum déy
demand of 10,900 cu m/d, to serve 31,300 people by 2000, and to expand the
service area to 2,300 ha, additional 33 km Qistribution pipelines will be
installed, with appréximately 1,000 service connections. Implehehtation is

proposed to proceed as Fig-ES.3.

tThe proposed project and its costs are_summarized.in Table-ES.3. The
estimated cost of the project, totaling 62,400 thousand Baht at current
prices allowing for price increases of 3.3 percent per annum is reaiistid,
based on preliminary designé plus an élléwance of 7 % for physicai'contih~

gencies,
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DESCRIPTIQN YEAR

93

1} Feasibility Study
2) #Oan Procedure of Expansioﬁ
3) Selection of Consultants
4) Db/D of Expansion
5) D/D-of R/M
6):Loén Procedure of Expansion
T Sélectiqn of Consultants
1 gualification of Contractors
9) fTender Evaluation
10) Construction

(a) R/M Woxks

{b) Expansion Woxks

Deep Well & Pump Station
pistribution Facilities

NOTE : D/D : Detailed Design
R/M : Rehabilitation and

Hodification

FEIGURE

ES.3

IMPLEMENTATION SCHEDULE

JAPAN INTEF@IATIONAL COOPERATION AGENGY
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Table-ES.3 FESTIMATED PROJECT COSTS FOR STAGE I IMPLEMENTATION
“{x 1,000 Baht}

A, Rehabilitation and Modification © 25,100
Land Acguisition ' 2,000
Phophraya Treatment Plant ' - , ‘2,350
Clear Water Transmission Pipeline ' 650

Dab Fafhun Deep Well and Distribution
Pump Station _ 2,100

Kannasut Deep Well (No.1) and

Puip Station . 10,000
Distribution Pipeline S : ' 8,000

B, Expansion ' 21,400
Land AcQuiéition - T 200
Xannasut Deep Well (No.2) L. 2,200
Clear Water Transmission Pipeline ' 1,000

Distribution Facilities:

-~ Distribution Pump _ 200

- Pipelines 17,86@
C.. Engineefinq Sefviceé . . 4,§QO
D. Badministration Cost | 500
E, Physical Contingencies | ' ’ 3;600.
F. Price Contingencies . 6,900

Toral _ ‘62,400

The tentative financing plan, summarized'in‘Table—ES.4, assumes loans from
a foreign financial instifutions totaling 49,900_£h6u5and Baht, or 80 % of
capital expenditure, and local loans totaling 12,500 thousand=Baht, or 20 %

of capital expenditure. The total fund requirément:thIOUgh the project
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period ig: projected to amount to 116,700 thousand Baht en a cash-flow basis
+ of which 46,5 % will be covered by internal cash géneration and the rest
(53.5 %) will be financed with foreign and local loans, and with no inter-

nal financial help of PWA.

Table-ES.4 TENTATIVE FINANCING PLAN FOR STAGE I TMPLEMENTATION
{ SUPIANBURL WATERWORKS) x 1,000 Baht

Item
Before % of
Depreciatioﬁ Total |
1. Sources of Funds
Internal Cash Generation 54,300 46.5%
'Outside.Sbufces:
- Foreign Financial Institution 49,900 42.8%
such as OECF
~ Local Financial Institution 12,500 10.7%
 Total _ 116,700 100.0%
2. Application of Funds
Capital Expenditure . _ 62, 400 53.5% -
Debt Service 54, 300 46.5%
Total 116,700 100.0%

‘The Financial Internal Rate of Return whlch is calculated as 3.3 % and the
Economic Internal Rate of Return of 9 4 % are not con51dered so favorable.
One of the reasons is that capltal investment of this pIOject has to be

dlrected largely to the improvement of the deteriorated fa01lltles.
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Another consideration to be paid in this respect is the unfairness of the
daleulation formula of allocating Head and Regional Office Overhead

expenses to waterworks, which is placing undue financial burdens on small-

scale waterworks.

This report suggests a new trial formula of share caleulation which may

work more fair both to large and small sized waterworks.

Tf this trial formula is applied, FIRR and BIRR of the current prbject for

Suéhanburi Wwaterworks will register 4,0 % and 11.1 %, respectively.

Moreover, there are 1ndlcatlons that all such data as unit cost and rate of
: return are showing improvement toward,the Larget year 2000, It is well
assumed that Suphanburi Waterworks will demonstrate more favorable

indicators in the coming Stage II pericd.

Several key actions are neéeseary if the project is to succeed.

1. Financing for project implementation must be'éonfirmedq_JThis oonfir;
mation includes the checking of a possibility of obtaining Government
subsidies for project'capitai investﬁent,“which 15 now heiﬁj_suépended
temporarily for.Government budgetary reésonsl Such shbsidyiﬁill ease
the financial conditions of waterworks in'makingrcapitol inQestment,_
partieuiarly for such.waterworks as Suphanburi whose earniﬁ§ positions

should yet to be strengthened.

2. Chanqee in structure of PWA's water tarifﬁ,'as recommEnded'in the'Main
Report, are needed together with periodic increases in tariffs (to

' cover the effects of price escalation).

3. The formula of allocating Head and Regional Office overhead expenses
to waterworks is recommended to be revised to be more fair particular-

ly to small waterworks still poor in their rates of:return.
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4. Suitable land sites should be secured at the earliest time possible
for the deep wells and distribution pumping station which are proposed

to be constructed in Stage I.

5., A leakage survey team should be formed in the waterworks to pursue a
program of reducing water leakage in accordance with the Framework

prepared. by JICA Team.

The projeét is.technically feasible and prévides the least cost solution
for providing water supply as needed in the prbject area through‘theiyear'
2000;-'The_prdjéct.is also significant to improve the existiqg facilities
which are deteriorating. .Implementation of the project will significantly
impﬁofe_the water supply and other environmental situation and health of

the people in Suphanburi and Phophraya.






	Cover
	Title Page
	TABLE OF CONTENTS
	1. Introduction
	2. Population and Water Demand
	3. Water Supply System
	4. Project Cost and Implementation Schedule
	5. Financing Plan for Stage I Implementation
	6. Project Justification
	CHIANGMAI
	UBON RATCHATHANI AND WARIN CHAMRAP
	SUPHANBURI

