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PREFACE -

In response to a request of the Government of Thailand, the

Japanese Govermment decided to conduct a survey on the master plan

for Bangkok Sewerage System Project and entrusted the survey to the
Japan Interrational Cocpeération Agency (JICA). The JICA sent to

Bangkok a survey team from Both July to l?th_October, 1e80.

The team had discussions with the officials concerned of the
Government of Thailand and conducted a field survey. After the team
returned to Japan, further studies were made and the present report

has been prepared.

I hope that this report will serve for_the development of the
Project and contribute to the promotion of friendly relations between

';ouf_two countries.
I wish to express my deep appreciation to the officials concerned

of the Government of Thailand for their close Coopefation extended

to the team,

20th August, 1981

Skl Ak

Keisuke Arita
., President _ _
Japan International Cooperation Agency
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BACKGROUND

The need to control the growing envirormental pollution in Bangkok
MetrOpélis was éiréady recogniééd more than ﬁéﬁ years ago and the warn-
ing égainst potentiél pbllution 6f Chao Phya River and kiongs in the
01ty has 51nce been given by merbers of specific qroup who are keenly

concerned for env1r0ﬁmenta1 protectlon..

As one of the manlfestatlon of such concerns for pollutlon control,
the then Bangkok Mun1c1pa11ty retalned an’ englneerlng consultlng firm of
U.5.A. to establlsh a pollutlon control measure in 2511 (1968) The
pollution control measure as proposed in prevxous master plan has not

: been 1mplemented, however, due mainly to followlnq reasons,

1) The seasonal flooding was considered more-iﬁpendinq problem

to be solved prior to pollution control progran.

2) The importance of preventive measure for pollution control has

not géherally been recognized by the community.

3) Exlstlng rudimental wastewater dlsposal systems as septlc tanks
‘and dralns have been contrlbutlng as deterrent to dlsastrous

sanltary deterloratzon.

In the meantime urban development and'poﬁuiation growth have been
acceieiated and coincidental}y the momentum of énﬁirOnmental p011ution
especially in'Chab Phya River and'klbnds have been increased to the
extent that_existing incohpléfe'wasteﬁétér dispésél systems can be
control and waters in River and klongs havé'pattly beén darkened in

colour and emanating offensive odor.

The government of Thalland has recently realized the necessity to
restrain further deplorable progress af such env1ronmenta1 deterioration
in Bangkok and requested Japanese government-to develop a master plan
for sewerage systen construction renovatlng and updating the previous
master pian mentioned above which has turned to be not in compliance

‘with present situation in the passage of tlne.






amaufutmusne 1 i da lud tNuiﬁ\ﬁuﬁvﬁﬁhﬁdunﬁﬁnﬁaduqﬂn1wuh50ﬁﬁ
1y asavaeqlunyuinny Mentsszuaeiifufislnudiansanntaniugy, MM e
uaﬂviﬁtﬁuﬂﬂavdvﬂvlﬁﬂhdinuaﬁuazqun?unﬂwﬁﬂwﬂtnﬁaadtN3ﬁ:ﬁHt§uQﬁnU€¢ﬂinﬁﬂ
ogiouq Owhe,  aw e urz o Fiiunw dontnafupuias idassranasih o

’ - .
fuaviunanvaog TaudsnfatnnasRIuRy,

L} _' - 1 . L . i
n1wtd%uu&ﬁuutnnwﬁuaﬂv1ﬂtﬁuﬂhtauﬁjnﬂiﬂhﬁunﬂsﬁzuﬁuuﬁlﬁuﬁuavﬁﬂav

» LR 1 o o
Taunas¥ads wszvwmi@eindudvlandued e luntafas Yoy donmaan .






Three photos are prcseﬁted in the following paﬁé ln otaer'to exhiﬁit
the evidence how uncontrolled dlscharge of wastawater are devastating '
the water courses such as Klongs in the c1ty.' Photo 1 lndlcates the '
Klong of wnlch aesthetlc appearance is still conserved owing to less
dlscharge of wastewater from the surxoundlnq less populated areas. Photos-
2 and 3 1ndlcate the acute progress of deterloratlon due to uncontrolled

wastewater dlscharge into Klongs.
"It is apparent from the cOmparison of above Phdtos.thatlthe abatemeht

of wastewater discharqé into Klonés to be achieved by sewefage_system'_

development is vitally important for the environmental-protection.
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SEWERAGE SYSTEM AND ITS BENEFITS

1. Sewerage System

In response to the request to develop an effectivé'pollﬁtion control
weasure, a comprehensive master plan to construct the sewerage systen
has been proposed. fThe major functions of the sewerage systems aie to
collect wastewater discharged from individual houscholds and industrial
complex and treat them by various typeé of treatment facilities and dispose

them into the natural water courses.

The_seWerage system is mainly composed of (i) pipe netwdrk'of trunk
and branch sewers to collect wastewater discharge and {ii) treatment '
facilities to physically of_chemically amend the collected wastewater
and (iii) pumping station to facilitate the flow of wastewater. The
p;pe network system is largely'classified in two types of (1) combined
system whicﬁ collect'waStéwater fogether with storm wafer through same
pipe_and.separafe en route wastewétgr to be seht:to treatment'fécilities
“and (2) separate system which collect Qéstewafer by sepatate pipes.

The various types of treatment facility are selected depending on the
required degree of wastewater treatment and available land for the
faciiity.- The schematic view of the correlated components and functions
of the exemplary sewerage.system utilizing activated'sludge system

method for treatment is indicated by Fiqure 1.

2. Benefits of the Sewerage System

As mentioned in previous paragraph sewerage systems collect domestic
and industrial wastewater and dispose them into natural water courses
as river and sea after treating them to the degree amenable to public’s

sanitaryrand aesthetic satisfaction.

As a result of sewerage system development the following benefits,

among others, can be derived.

Y
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1) Extérmination of unsanitary conditions liable to cause contagious

diseases.

2} Avoidancé of envirconmental desolation to be derived from centra-

lization of population,

3) To domonstrate the advantage of sewerage system constructlon
which will promote social welfare and resultantly pub11c

conformity to the Government Admlnlstratlon.

4) Exploration of tourist resources and iahd price appreciation

by enhancement of aesthetic value of environment.

In addition to above benefits, other socio-econonic benefits are
considered such as reduction of medical costs and increase of product1~
vity to be derlved from eradication of water-borne diseases, and water

quallty improvement in every river and water courses.

In31dentally, two attempts of monctary estimate of the benefits
expected after completlon of sew erage constructlon ‘as proposed in this

Master Plan are perforited as followings:

1) Reduction of medical costs and wage loss to be derived from
decrease of Watér—borne diseases, is about 5.0 million baht

annually.

2) Reduction of expenditure for sanitary services, such as collec-
tion and treatment services of septic tank sludge, is annually
300 nillion baht, equivalent to the expenditure to be required

for complete service as expected by public sewerage system.

All costs estimated are at the end of 2523 (1980) price level.
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PROPOSED MASTER PLAN

A cOmprehehsivg master plan has been proposed to implement pre-
cautionary meaéures to safeguard the public'health environmént against
the probable sanitary deterioration. Such master plan has been esta-
blished to implement the staged sewerage systenms cohstrﬁction.for appro-

ximately 20 years incorporating following strateqgies,

1. Proposed Sewerage System

The more flékible approach has been adopted by selecting temporary
and partly combined sYstem”utiiizing existing public drains to meet an _
urgent needs of sanitary improvement with objective to provide a perfect
separate systen td the extent economicaliy nanageable. The proposed
séwerage systems areICOmposed of trunk and branch sewers, pumping stations
and wastewater treatment facilities. %he study area is divided into ten
(10} éones to provide stratégically a treatment facility in each zone.

The layout plan of the proposed system is shown by Figure 2.

2. Priority Area

In order to schedule the meaningful censtruction of the sewerage
system the priority of order for the construction in ten (10} zones has
been identified based on the evaluation of four (4) rating factors as
(i) Environmental water pollution aspects, (ii) Population density,

{(iii) wWaste load, {iv) Fleoeoding, drainage system, etc.

As a rasult of above evaluation, Zone 1 and Zone 2 havé beén selected
as highest priority zones for the sewerage project. It had been considered,
however, that the extensive'construction covering Zones 1 and 2 would
require prohibitive investment., The existing'sithation of two zones have
therefore been looked into in-depth and compared and Zone 2 has beén
found to be more adequate for the top priority area since this Zone 2 is
extensively provided with trunk drain {Rama 1IV) and connected lateral
drains which can be utilized partly as combined sewerage system. The
imnediate effects of the sewerage system with less initial investment

can easily be expected in Zone 2.
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5
N Proposed Sewerage System

LLEGEND |
Q:E Master Plan Area
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Note: Facilities of
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take the wastewater
generated in Zone-4.
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3. Implementation Program

In order to schedule the orderly construction of seweraqe systems
for the selected prlorlty area of Zone 2, this scne is further divided
into svb-zones and four (4) staged construction of each five (5) years is
programmed as indicated by Figure 3. The total construction costs in

four {4d) stages are summarized as follows.

The Total Construction Costs in Four{4) Stages

million baht at 1980 price level

Ist Stage 2nd Stage 3rd Stage 4th Stage Total

Foreign Currency 360 362 34? ' 221 1,265
Local Currency 327 239 35§ 526 . 1,446
Total 687 601 695 747 2,137

Note; Above costs exclude house commection costs to be borne by
individual houscholders.
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4. Admiristration, Financing and Regulation

In order to achieve the satisfactory 1mplementatlon of the proposed
master plan for the sanitary sewerage systenm development the administra-

tive, flnan01al and legal supports should be ensured.

{a) Administration

Bangkok Metropolitan Administration (BMA} is recommended to
be éeiegatéd to undertake the project-désignating Bureau of Drainage
and Séwer&ge (BDS) as its implcmentinq unit, subject, however, to-

the approval of the Minister of Interior.

BBS has been suggested to 1ncorporate the new sewerage func—
thDS and pertlnont qualified englneers and develop its functional
structure in accordanceé with seweraqe system development program

up to the year 2543 (2000) and after.

{b} .Financing _

The project costs required to be met by the funding arrangements
of the sewerage executive agency are largely disided in two cate-
gories nawvely the construction costs and recurrent costs consisting
of annual malntenance and operation costs as well as financing
capltal cost for loan repayments. The prellmlnary funding arrange-
ments have been designed to meet the required project costs as

sunmarized as below.

{1) The foreign currency portion of the construc#ion cosks is
suggested to be financed by less burdensome bilateral soft

Joan with low interest and long term of repayment.

(2) The local Currehcy p6;tibn.bf thé_sonstruétibn'costs:and
recorrent costs are suggested to be funded by the central govern-.
ment, BMA and 1ndlv1duals who will recelve direct and indirect
benefits from the sewerage system by levylng the charqes pro

rate to their water consumption.
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The costs versus funding soufces at the End of 2523

(1980) price level

Estimated Required Costs Suggested Sources of Fund
{miilion baht) : '

R R 1st Stage 360 to be financed by multilateral
Capital Costs in - ik ) . g ) .
Foreign Currency 2nd_$tage 362 lJoan {Lcan Alternative I) or
: 3xd Stage 342 bilateral soft loan {Loan Alterna-
' 4th Stage 221 tive IT)
' - 1st Stage 327 to be financed by central
Capital Costs in  2nd Stage 239 government subsidy, BMA's budget
Local Currency ' 3zd Stage 354  allocation and custowers
' 4th Stage 526 capital contribution
Annual Recurrent Costs: C to be recovered by sewerage'
Debt Service Costs Loan Alt. 1I user charge to be imposed
Max. 86 . Pro rata to water consumption
{Loan Alt. 1
Max. 152

Operation & Maintepance Cost 65

Hote; Rbove costs eXclude house connection costs to be borne by
individual householders.

i) Requlations

In order to meet the future legal requirements pertinent to
the modern §anitary sewerage system, Sewerage ordinance with legal
provisions as well as necessary definitions of the wordings related

to sewerage works will be necessary.

5._ Interim Measures

while the construction of the sewerage systems are advanced in accor-
dance with the 1mplementatlon program, the whole area cah not be served
by the sewerage systems in a short period of tlme and some interim
mcasures_or protectlve measures are necessary for some parts of ‘the area
to restrain fﬁrther expanéion of existing sources of pollution until such
time that sewerage syétem are totally completed. Such interim measures
include :emddelling of existing incomplele tfpes of individual excreta
removal facilities to the septic tank system, strenqthening.of'desludging
services foi septic tanks and construction of sewerage facilities in new

"housing scheme,
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