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_PREFACE

'In response to the request of the Government of the Kzngdom of Thalland,
the Japanese Government dec1ded to conduct a study on the sewerage system
pro;ect in Banqkok Metropolltan Area and éntrusted the work to the Japan

Internatxonal Cooperatlon Agency (JICA)

The JICA éent to the Government of the K;ngdom of_Thailand a p:élimi—
nary survey team from 16 August 1979 tou2§:Fcbxuary 1980. _Bcsed on the
result thereof, 'JICA'conducted a Master Plan Study from July 1980 through
.;August 1981 and submitted the Flnal Report on the Master Plan Study to the
Government of the Kingdom of Thailand. Subsequently JICA conducted a Feasi-
bility Study cn the first prlorlty area 1dent1f1ed in the Master Plan and
completed the pr95ent report. '

I hope that this report will serve for the development of the ?roject
and contribute to the promotion of friendly relations between our two

countries.

I wish to express my deep apprecxatlon to the officials concerned
of the Government of the Klngdom of Thailand for their close cooperatlcn

extended to the team.

July, 1982

E?eé

.r 

Keisuke Arita
President .
Japan International Cooperation Agency
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" I. INTRODUCTION

1. Project Background

g In 2522 (1979), the Government of the Klngdom of Thalland requested '
the Govelnment of Japan for technlcal cooPeratlon in developlng a comﬁ
prehen51ve plan of: sewerage system deallng ‘with wastewater for Bangkok

Metropolltan Area.

: The Government of Japan dec1ded to accept the above 1equest and
'the Japan Internatlonal Cooperatlon Agency (JICA), an agency responsi-
ble for- 1mplementat10n of technlcal cooperatlon program of the Govern-
‘ment of Japan, sent a prellmlnary suxvey team to’ Bangkok from August
2522 (1979) through February 2523 (1980), to perform a prellmlnary
Field reconnalssance and to dlscuss with the Government of the Kingdom
of Thailand on the 1mplementat10n of study for the program. On the
ba31s of the results of the prellmlnary survey, JICA undertook study

for plannzng of sewerage pro;ect since July 2523 (1980)

The task of'the establishing of the sewérage master plan was under-
'taken durlng the perlod f¥om 2523 (1980) through 2524 (1981), and a final
report of the master plan covering the Metropolltan Area was submltted in

October 2524 (1981] to the Government of the Klngdom of Thailand,

Based on the findings and recommendatlons of the master plan report,
'and w1th due con51derat10ns on ba31c requirement of the Government of
the Klngdom of Thalland the feasibility study was. undertaken from August
2524 {1981) through July 2525 (1982) as the second step of the technical

.Coopexatlcn.
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2. Purpose of the Feasibility Study
The purpose of thls Fea51b111ty Study JS to prov1de thé Government
" of the Klngdom of Thailand w1th an initial stage sewerage pro;ect,
fea51b1e and economlcal for the coilectlon, treatment and dlsposal of
'wasteWater in the selected area out of the master plan area. The study
result is therefore expected to enable’ the Government to make dec1sron
on nagnrtude of 1nvestment, 1mp1ementat10n schedule and operat1on and

maintenance of the proposed pro;eet.

The feaSbellty study examlnes; flrst the pro;ect pr0posed by
the Master Plan in respect to approprlateness for immediate 1mplemen—
tatlon, secondly prepares prellmlnary englneerlng deSLgn of all the
requlred fac111t105, and then estimates the progect costs con31st1ng
of local and forelgn components. In preparlng ‘the prellmlnary engrneer—
ing design, data addltlonally requ1red are collected and field investi-

gations are made, the results of which are all taken into the design.

Based on the costs est1mated the financial fea51b111ty of the
pr0]ect is studied under varicus practlcal assumptlons for necessary
fundlng arrangements. In order to achieve satlsfactory 1mplementat10n
of the project, establishment of an adequate organization of the
exesuting agency and iegislatiré supports with well conceived financial
plan are indispehsable.. Such key factors are therefore examined in
éetail, and'rhe prbposed plan is presentea in the repork. 'Furtner,

'sccio—econemié benefits of the project are asséssed to_substantiate.

the'neCeSSity and appropriateness of the project,
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IY. SEWERAGE PROJECT

1. Study Area

The feasibility study area is Sub-zone 2-A with an area of 970
hectares, one of Sub- ~zones of Zone 2; which was selected by the Master
Plan as the top - prlorlty area for the 1n1t1a1 seWwerage constructlon in

the long rangcd seherage development program for Bangkok Metropolis.

The selection of Sub-zone 2-A as the area for the present_feeeibility
study is based on the findings'obtained from the present sﬁr&ey of the
ex1st1ng facilities and environmental condltlons, and thls selectlon
.15 agreed on and conflrmed by discussions with the Govexrmment offlclals
concerned. Major reasons, among others for this selectlon are that
{1) this Sub-zone has the heighest population density; (2) waste load -
requires most urgent remedial actions; and {3) the existing storm sewers
can be converted to combined Sewerage system, and thefefore'immediate
effects are obtainable with least .cost. Fiqure II.1 shows the sewerage

zone and sub-zone of the Master Plan.

The Study Area,:sub;zOne'2—A is situated in the central part of

. Zone 2 and includes a part of Pa Thum Wan DPistrict and the whole of
Bang Rak District. Each district comprlses several sub-districts
(tambols), namely Maha Phrut Tharam, si Phraya, Su Rlyawong, 81 Lom and
Bang Rak of Bang Rak Dlstrlct, and’ Rong Muang, hang Mai, Pa Thum ¥an

and Lum Plnee of Pa Thum Wan Dlstrlct, as illustrated in Figure IT.2.
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2. Sewerage System

A comblned sewerage system is proposed for the Study Area in the
f1rst stage because eXisting stonn sew ers and klongs are COnSldered
ea51ly convertible to the combined sewerage system w1th n1n1mum cost.
For wastewater_txeatment, modlfled aeratlon'process is recommended by
the following thtee seasons: l)'fhe available site fe;_the treatment
facilities is quite limited in thé erea, 2) the'effluent BOD from
wasktewater treatment plant whlch w111 be presently permissible in the
Study Area is con51dered to be 60 mg/1 whlch will be met by the pro-
posed process and 3) the modified aeration process w111 easily be
converted to conventional activated sludge process whenever higher

degree effluent is required.

On the other hand, the propesed sewerage facilities based on the
combined sewcrage system are so designed as to be converted to a

separate sewerage system when required in the future.

The prépdsed.sewerage syetem consists of collection system, pump-
ing'stafions and treatment plant as shown in‘Figures II1.3 and 11.4.
The collectioh sfStem utilizes the existinq sewers to the extent .
possible ‘with an addltlon of 7,130 m 1ntercept0rs ranglng from 300 mm
to 2, 400 mn in diameter and comblned sewer of boX culvert 8 500 mm x
2, 000 ran in lenqth of 1, 275 m anee new 1ntermedlate pumplng statlons
are proposed to be constructed. The wastewater treatment consists of
'mod1fled aeratlon process and sludge treatment. The wastewater treatment
fa0111t1es are cemposed of unlt proceeses of aeration tank, final sedl-
mentatlon-tank and chlorlnatlen chamber in series w1th a eapaelty of
135 800 mjfday The Slﬁdge'treatment consists of unit”proeesses of
thlckenlng tank dlgestlon tank and drying bed in series. The sanitary

land f1111ng 15 recommended for the treated sludqe dlsposal
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3. Implémentation.Program

In order to execute an orderly constructzon of pfoPoSed seweraQe
.fa0111t1es for the first: stage program, an 1mp1ementat10n schedule of
the constructlon is programed in the five years from 2527 (1984) to
2531 (1988)

The estimated.total projecf cost ihcludiﬁg land acquisition and con-
tingencies ié 883.11 wmillion Baht out of Whlch the local currency conpo—
nent is 633,05 million Baht and the foreign currency component, 250 Q6
.mllllon Baht

The disburscment schedule for the five years is presented in

Table II.1.

Table 1I.1 The Disbursement Schedule for the Five Years

‘unit: willion Baht at 2524
(1981) Price Level

Year 2527 2528 2520 2530 253) Total
~Item (1984)  (1985) (31986} (1987) (1988)
Loéalzcﬁrréﬁcy 111,65 109,34 124.36 ° 140.15 147.55 - 633.05
Eoieign Currency  17.90  14.77 3.05 117.28 97.06  250.06

Total 129.55 .124.11 127.41  257.43 244.61 883.11
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4. Financing, Administration and Regulation

Based on the estimeted costs for the initial implementation progrém:
the f1nanc1a1 plan to enable the pro;ect to be 1mplemeuted on financially
vxable base has been elaborated assumlnq varlous potent1a1 Eactors ‘such
as prlce escalatlon, ava1lab1e fundlng sources from goVernment and over—
seas lendlng aqencles as well as revenue ra151ng plan compatlble Wlth

‘paying abilitiés of the potent1a1 users of the proposed sewerage system.

As a result of the above study the funding support from-centfél
government amounting to 345.79 million Baht, the equal amount from BMA,
foreign currency loan equivalent to 461.05 n11110n Baht are recommended'
to finance the total constructlon costs of 1, 152,63 million Baht at

escalated prices by 5% pér annum over 5 years construction periecd.

The revenue plan is also recommended to flnance the oPeratlon and
malntenancecnstsand amort1zat1on of the forelgn loan antlclpated after
the complet1on.' Sewerage_charges to raise the suff;c1ent revenue are
estimated'per moﬁth per family ae indicated below. Such chatges are
considered well within the paying ability of the potential users in the

 study area.

Severage Chdrge/Household.(Baht)

2532 2533 2531 2535 2516 2517 2538 2539 2540 2541 2542
(1989 (1990} {1921) l1992) {1993} (199“ {1395) (3996} (1997 llQ‘JB] 11999)

Yearly - 1,050 - 1,050 3,050 1,050 1,050 1,634 1,634 1,6“ 1,6]_4 1,614_ 1,892
Honthly 88 &3 88 83 88 136 136 136 136 i3 158,

As for the organizaticanal atrangement the. present Department of
Drainage and Seweraqe {DDS) of Bangkok Metropol1tan Administration (BMA)
is recommended to be reSpOn51ble for implementation of the pro;ect insti-

tutlng a new division required for the sewerage development works.
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Thé plesent staff to be functxonal to the pro;ect 1mp1ementat10n
isl_recommended to be 1nv01ved in the newly proposed seweraqe functlons
to the maszum extent in order to attain a Slmpllfled and economlzed

organ1zat10nal setup. The staff to be newly recru1ted is 'as follows.

2527{1984)] 2528(1985) 2529(1936) 2530(1937i3"-253ik1983)' '25332(1989) .
5 e s ;T 3. s

The number of requlred staff w111 1ncrease after the conpletlon of
the constructlon and initiation of operatlon and malntenance as 1ndlcated

“above,
The main items recommended for the legal arrangement are as fo}ldﬁs:

a. o authorize- the Department of Dralnage and Sewerage to execute

the sewerage works.

b. To regulate the quallty of wastewater from domestlc, commerc131
and 1nst1tut10na1 establishments to be dlscharged 1nto the pro—
posed_sewerage system in accordance with the Factory Act 2512
(1969) .,

¢. T enforce discharge of the effluent of exlstlng septlc tank

except for the. human excreta 1nto the ex1st1ng sewers modifying

exlstlng Butldlng Control Act.
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5. Benefits of the Project

Evaluatlon of the prO]ect wxll be malnly concentrated on such
beneflts, among othels, as publlc health 1mprovement of 11v1ng env1r0n—
‘ment and econom1c contrlbutlon to the communlty. xhe prlmary ob)ectrve
of - the’ sewerage system 15 to 1mprove publlc health, the results ef
which are very hig: 1n nonetary terms. Other sccondary effects are also

tremendous.' All such beneflts are enumerated as follows'

1)y It has been proved from precedents of sewerage pro;ects that
the seherage system reduces water - borne dlseases. Est1mated
.reductlon of medlcal care cost due to the above effect is’
28.2 m11110n Baht for twenty years afte¥ the completlon of the

'pro;ect,

2) Slmllarly, loss of wages due to illness will be reduced by 1. 2

mllllon Baht in the same period.

3} Death also w111 be ¥Yeduced; estlmated wage income correspond1ng

.to such reductlon is '11.4 million Baht.

4}_Land value wxll be apprecrated due to 1mprovenent of envxronment
The estlmated land value increase amounts to 1,166.1 million

Baht.

5}-hmployment Opportunltles will be glven tG the 1nhab1tants for
the constructlon works as well as operation and malntenance of

the sewerage system.
6) The central and local governments will acqu1re more tax revenues

from the 1ncreased land price and more 1nten51f1ed land use due

to the 1nsta11at10n of the semerage syetem.
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" 6. "Recommendation

The proposed sewerage pro;ect has some partlcular features, namely,

the proposed system is’ a comblned sewerage to utilize atl the existing

'storm sewer facal1t1es, and the sewerage systemn is planned to be con-

'verted eventually Lo a separate system in the future.- Taking into

account all the above, the follow1ng will be recommended in order to

assure unlmpeded 1mp1ementatlon of the pro;ect as well as appropriate

operation and maintenance of the completed facilities.

1}

9

3)

4)

.5)

6)

N

8)

Executing agenciés concerned are to arrange land acquisition
for the proposed sites of pumping stations and treatment plant
_as.soon as possible.

The existing septic tanks be kept oontinuously in use.

0il trap is recommended to be pr0V1ded in front of the final

dlscharqlng point of industries which dlscharge waste ©il.

House connectlon sub51dy system or government loan system

is recommended to promote 1nstallat10n of house connections.

The deqree of pollutlon of klongs should be monltored 50 as to

obtaln useful data for futuvre plannlng of the seweraqe system.

0 review the annual increase of total‘popUIation and to

observe wastewater flow are recommended.

‘House connactions of newly constructed buildings w1th more .

than the equrvalent flow of 116 m3/d/ha, should be allowed only
to the publrc sewer which has room to recelve the wastewater

filow from the above facilities.
Monltorlng of wastewater qualltles at the treatment plant is

recommended to obtain data for the future plannlng of the treat-

ment facilities,

i3






9) It is recomiended that the executing agency make every cffort
£o let the pﬁbiic know and understand. the seﬁerage system

thfoughiall possible’ communication media.
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