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.I. General

In response to the request made by the Government of Thailand for
technical cooperation in conducting thé Master Plan Study on the Bangkok
Sewerage and Solid Waste Disposal System, the Government of Japan agreed
to offer the services. The Japan International Cooperation Agency (herein
after referred to as JICA) responsible for implement&tidn of technical
cooperation programme of the Government of Japan, dispatched a team of
Japanese experts to undertake the Pfeliminary Engineering Survey for

- sewerage. system study. This report is concerned with the study for

sewerage system project in Bangkok.

The achievements of the survey are accumulated in the Preliminary

Engineering Survey Report, and submitted herewith.

During this'éik months, the various government agencies, about 23,
were visited by the Survey Team and asked for data or informations related
to wastewater management. All data collected are listea in this report
and ‘accumulated in the data files. The copy of those accumulated data is

retained -in -both Bureau of Drainage and Sewerage, BMA and JICA.

Reconnaissances also were carried out during the course of the -
survey to observe existing situations of wastewater disposal, living
environment with respect to public health, and water pollution in klongs

and the Chao Phya River.

Although almost all available data have been colléctéd and
.:accumulated mainly by means of desk works, it was found that some
fundamental ones were presently unavailable and had to be collected

through field survey and investigation in the next phase.
The data colleéted at this time will be vital to analyze present

and the anticipated future problems,'and to proceed the study for

preparing the Master Plan.



. Throughout the period of the Preliminary Engineexring Survey, the
transfef_of knowledge to Thai couhterparts has been carried out through
cooperated works and discussions. This should be followed by the next
phaee in whieh all necessary works related to coming studies for sewerage
system projeéct, would be execeted appling various current methodologies

and engineering techniques for planning.

It was found that in oxder to improve living conditions, protect
environwent from destruction and avoid enormous damages to social and
economical aspects, the development of comprehensive sewerage programme

and implementation are urgently needed.

On the basis of findings and applicable cenception bearing on
wastewater management:, the scope of work for the study of Master Plan has
been prepared and presented in this report. The project will requ1re not
only plenty of manpower with expertlse of various fields concerned quite
~amount of fund and considerable time,but also full-scale and determined

participation of the Government of Thailand.

We wish to extend our aporeciation to officials of Bureau of
Drainage and Sewerage and other various goVernment agencies who kindly
and effectively support us during the course af the Prellmlnary Englneerlng'

Survey.
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IT. ACHIEVEMENTS AND PINDINGS

Ii-Y. Summary of Activities

Activities carried out during the Preliminarf Engineering Suxvey
(from mid August 1979 to the end of February 1980) are sunmaxized and

described balow,

The activities comprise;

) Estéblishing the Scope of Work

_With due discussion between BMA and JICA, the scope of work for the
Preliminary Engineering Survey has been agreed between the both sides and
signed on 22 Auguét 1979.

{2) Preparétion and Submission of the Inception Report

In accordance with the scope of work, the Inception Report for the
survey was prepared. The report of 20 coples was submitted BMA on 14

September 1879.

{3} Collection of General Data Required for the Planning of

Sewerage System

Questionnaires. were preparéd for asking data to various goverﬁment
agencies. The Survey Team accompanied by counterparts visited govexrnment
agencies and distfibuted questionnalres. After a while, the agencies were
visitea again by the team to receive requested data. This activity had

been continued for the period'from mid September to mid November.

(4) Collection of Study Reports and Achievements in Researxch for

Sewage Treatment. (From the end of September to the beginning of November)

As the basic data to study the applicable sewage treatment methods,



the experimental study or research reports concerned have been collected

from AIT and Chulalongkorn University.

{5) "Reconnaissances for Observing General Condition of Urban Area

and Exlsting Sewerage and Drainage Facilities.

‘For the pﬁxpose of observing general conditions especially in
physical sense, recommnalssances were carried out cdvering'the built-up
central portion and surroundlng un&er‘developlnq area. The ex15t1ng
sewerage and drainage facilities were surveyed by the tezam and in addition
to that, areas flooded by the heavy rain were observed during rainy season.

The reconnaissances were conducted frequently throughout the survey period.

(6) Collectlng Informations on Open Land Spaces as ProPosable
Treatment Plant Sites (This was carrled out 1nterm;tently from the end of
September 1979 to the end of January 1980)

Informations as to available open spaces in urbanized area ware
collected by means of reading tqpogfaphysical maps oxr aeriai_photograph,
and reconnaiséances. After a series of fhose surveys the proposable

 treatment plant sites have been marked. ‘fhe Master Plan study would
proceed in association with the collected informations of available land

spaces.

(7} Preparation and Submission of the Progress Report,

”rom mid November the preparatlon of the Progress Report was started.
The substances of the report was dl%cuused between BDS and the Japanese
Mission. The draft report was submltted to BDS, which was subject to

agleement of the: agency and followed by rhe submission of the final report

20 copies, in the end of Decemher.
(8) The Visit of the Japanese Mission to Bangkok,

The Japanese Missjon came to Bangkok on 18 November 1879, for



checking the progress of the survey works and repoxting it to Thai gide,
In addition to that various matters including the work schedule there-
after and etc., were discussed. The Mission had stayed in Bangkok Ffrom

18 Nov. to 27 Nov. 1979.

(9} Intexrview to Experts Comprising University Professors in order
to Incorporate their Philosophy in the Plannlng of Sewerage Prmgramme.

(From mid January to the end of Januvary 1980)

The survey Team visited AIT, Chulalongkorn Univéréity and Mahidol
University to meet professors and interviewed to them. It was considered
that opinions or philosophy of experts who had been éngaged in the field
of wastewater treatment and disposal as well as envirqhmental water:pollum
tion cbntrol in Thailand for a long iime, would surely reflect locai
uniqueness of requirements in various aspects of tradition, sociéty,
economi.c situation, climate and phisical condition especially in Bangkok

region,
{10) Field Sampling of Wet Weather and Dry Weather Wastewater

From the beginning of October 1979, the standby of wet weather
sampling had been initiated and continued. Because of unusually'short
rainy season, only one event of rain has been experienced during the

periocd from October to December.

After the rainy season, in mid January, the dry weather wastewater
‘sawpling was carried out. The Samplings_are the part of further field

sawplings ekﬁected in the next phase.
(11} Arrangement and Evaluation of Collected Data and Information
Data and informations collected were arranged and evaluated, and
inadequate data were identified. The insufficient data has been asked

additionally to the relevant government agencies. Additional question-

naires were prepared and distributed under the name of BMA administration.



The actiyvity was coninued from mid January to the beginning of February
1980.

(12} Development and Discussion of the Scope of Works for the Master

Plan Study.

On the basis of data and informaéion collected as well as broad |
conception for the sewerage improvement program which has been developed
~during the Preliminary Engineering Survey, the scope of work for the study
of Master Plan has been recommended. The scope of work;ﬁas discussed
between BDS and the Japanese Survey Team and basically agreed by both sides.

The scope of work is attached to this report.
{13) The Visit of the Japanese Mission to Bangkok.

With the objective to repoxrt to and discuss with BMA about achieve~
ments of the Préliminarf Enginaering=8urvey; and the scopé of work for the
study of Master Plan, the Japanese Mission came to Bangkok. On 14 and 18
February, 1980, the meeting was held between BDS and tﬁé Japanese Sﬁrvey
Team (comprises the mission and Bangkok resident Survey members}. The

scope of work has basically‘beeﬁ agreed by both sides.
{14) Prepaiation of Preliminary Engineering Suxrvey Report.

The report was prepared and submitted in draft version to BDS in 12
Pebruary 1980. After the discussion on substances of the draft report the

final report will be prepéred and submitted to BMA at the end of February;

During the survey works, discussions and.exchange of ideas have
been held between the survey team and countefparts as well as the officials

in BDS at any required time.

All-out support and contribution presented'hy BDS especially.
counterparts assigned to the proiect performed substantial cause of the
successful completion of the Preliminary Engineering Survey. The detail

description of these activities are given in Annex 1 in diary form.
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II~2. ACHIEVEMENTS AND FINDINGS

Surmary

In the range of the scope of works for the.Preliminary
Engineering Survey, available data and informations needed for under—
standing present and future situations of environmental, physical,
developmental, political, and financial aspects, have been collected,
arranged'ahd filed. The copies of accumulated data have heen retained
in BDS and JICA respectively, Accnmulated déta and inférmations have
been evaluated or analyzed to some extent; and existing cdnditions
delineated. The data found to be inadequate or totally lacking have
been identified and necessary attempt to augment or coliect newly is

recommanded .

_ Through the Preliminafy Engihéerinq Survey, it was found
that almost all diata required for the study of Master Plan are available
heré, however, some fundamental informations are presgently lacking.
Those data are: '

(i) Ground surface elevation of areas to be studied.
" {ii) 1Invert elevation of existing pipes.
(iii) Map with proper scale in which sewerage system plan
is shown and used in the course of implemehtation

of the project, as key maps,

{iv) Sufficient data with respect to water pollution in

'klongs.
{(v) Data on industrial wastéwaters.

{vi) Data of quality and quantity of dry weather and wet

weather wastewater.
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{(vii) Elaborate data of nightsoil collection and disposal.

Those inadequate data should be collected at the time of
Master Plan study under the cooperation between both sides Thailand and

Japan.

Almost entire part of urbanized area in the city, is furnished
with the underground sewer system comprising box culverts, pipes and "U"
shape covered channels, which serve for removing storm_waters and
sullage waters from the living environment of residents to the nearby
recéi#in@'water body incleding klongs and the Chao Phya River. Whatever
the new system is, this enormous volume of existing facilities have to
be integrated into it after careful evaluation of the fitness of existing

system to the new one.

Wastewateis generated in the city area are directly discharged to
the klongs and the Chad Phya River, as a result}.water pollutiénlin those
réceiving water bodies is in intorelable situation. It was learnt that
the solid.wastes and nighsoils are illegally dumped in klongs or under-
ground sewer system, and cause deteriolatioﬁ of the enﬁironmental water_
pollution. Therefore, for the'water pdllution abatement in the receivihg
water body, the improvement programme of solid waste and niéhtsoil
disposal system as well as séwerage"system, should be carried forward

comprehensibly.

The. nightsoils_aré &isposed of ‘with septic tank or pit priﬁy in
here. The toilet_is'fluéh and water tight type, which avoid direct
exposure of the nightsoils to the.living environment. In usual cases in
Bangkok the septic tank effluents discharged inte the pit, squipped for
the purpose of percolation of them. Héwever, the clay is predoﬁinant as
gubsurface material, and the percolation in the pit doesn't function
properly. There afe many indications that the septic ténk or.percoiation
pit is deliberately connected to the public sewers or draiﬁs by outlet
pipes so as t¢'avoid effiuent troubles. Undei the conditioﬁ mentioned

above, toilet effluents are discharged into klongs and the Chao Phya River
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and cause the thréat to public health by spreading intestinal bacteria.

Around ten of proposable treatment sites were-nmrked on the map
after intensive reconnaissances. It was found that one of influential
constraints on the seweraée system planning here would be the limited
availability of land spaces for treatment plant sites. It can be atrongly
suggested that the land'aquision or’ resexvation fbr_treatment plant sites
should sericusly be delt with under the determined participatibn of the

Government .

The urbanized part of Bangkok is densely developed and traffic in
the area is tremendously heavy. Because, there is no masg-transit system
. the flow of traffic is essential for the city life and economical activities.
1f the construction work of the sewerage s?stem seriously obstructs the

traffic, the damages to social and economical aspects would be enormous.

It was found that the population of Bangkok is increasing annually
by four percent. The bulk'of the influx of the population settlés in the
iring of urbanized central area and causes spral or ribbon development.
For those areas, at the moment any effectlve admlnlstratlve control in
Lerms of wastewater d1sposal measure, is not 1mposed The great deal of
wastewater loadings have been generated from not only built-up central
portion bﬁt surrouhding areas of being developed. It is urgent to impose

the standard of wastewater disposal system for the area.

The .water pollution problem in the Chao Phya River has become
worse'yeaf.by year. Accordin§ to Ministry of industry, DO in the river
becomes ‘sosetimes zero durihg dry season in recent years. It is
antlclpated that the pollution will be detellorated as the city is
increasingl y urbanized and 1ndustr1ailzed and to be followed by the
eventual'pollutlon of the Gulf of Thailand. If water pollution is
spreade& ever all receiving bodies including klongs, the Cﬁao Phya River
and the Gulf itself, valuable environment of the region ‘in which millions
of people reside, would be serioﬁsly damaged. The deteridration would

eventually jeopadize water-related recreation, tourism, navigation, and
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river and marine lifes.

Description of achievements and findings are given by item in the
following parts of this report.



A. <Collection and Analysis of Data Available

A-1., Planning

There is no comprehensive town planning which covers the Metropolis
at the moment. Howéver, the necessity of the piaﬁ has been recognized
by government officials concerned. There is indication that the gtudy for
the preparation of overall town planning would'stait bafore long. Tt is
réquested at the time of Master Plan study to check the progress of the

town planning study.

Data related to the category of this section are population, land
use and other plans of infrastructures including drainage and flood
protection water supply, roads, telephone and electric power. A descrip-

tion of each item is given below.
1) Population

The most recent population cenéﬁs were carried out in lé?O_by
National Statiétical Office, Office of the Prime Minister, and the
result is available. Accoiding to National Statistical Office the
population census has been made once in 10 years and the next Qne‘is

in 1980. The census report is "Thailand Population Census - 1970.”

The projection to future population has been done by the Central
Govérnmeht rather than Municipal Government, BMA. The concerned
agenéiés are National Economic and Social Deveiopment Board, Office
of the Prime Minister and Town and Conhtry Planning Department,

Ministry of Interior. Their recent achievements are as followed.

"Master Plan ~ 1976"

Town and Country Planning, Ministry of Interior.

"The Future National Economic and Social Development Plan 1977-1981"

Office of the National Economic and Social Development Board {NESDB)



"pPopulation Projections for Thailand"
- Whole Kingdom and Regions, 19701985

The working Group on Populatilon Projection, NESDB

Other than these reports, the Working Group on Population Projection
in NESDB, has projected the population in Bangkok Metropolis as shown
in table below. The data was offered by City Planning Division,

Office of the Under Secrstary of State for BMA.

Projected Population in Bangkok-Tonburi

{by NESDR)

. Year Population Year Population
1970 3,437,000 : 1990 . 6,854,000
1975 4,178,000 1995 7,397,000
1980 5,126,000 2000 1" 7,902,000
1985 6,291,000

Metropolitan Water Works Authority reviewed the "Master Plan for
Water Supply and Diétribution" made by_CDM.in 1970, énd prepared "A Review
of the Bangkok Water Supply Improvement, Phase 2 Project" in 1977. In the
report MWWA projected future population for its own purpose. In the coming’
study for the sewerage these various population data have to be evaluated

thronghly.

As the data of population distribution, chronological population
records in individual districts (24) from 1970 to 1978 are available in
City Planning Division, BMA and have been collected. Further data is
available as the records of population by town (administrative unit which

is smaller than district) from 1973 to 1978 except 1975.

2) . Land Usé



The existing conditions in terms of land use.in urbanized axeas
are of heavily congested with houses and huildings of moxe than two
stories in almost all the cases. The arvea can be classified in
residencial, commercial, mixture of residence an&:gommerce,'and public
area which is consisted of government office and other public zone '
including athletic yround, open ﬁarket, Z0o, schoois and universities
and parks. The existing land use has been survéyed by City Planning

Division, BMA and the map is available there.

‘The autholized future land use plan is not available at present.
‘However, the map with the name of "Future Land Use" was prepared hy
Office of Town and Country Plamning, Ministxy of Interibr, in 1975.

In this map there is note saying" this map can't bhe used as reference”

because it has not been deliberated by City Planning Committee.
3) Other Plans of Infrastructures

The water supply Master Plan has been prepafed Ly MWWA. The
report of it has been collected. The water supply project - phase 2 -
is about to be launched with the design period of year 2000. °

‘Drainage and Flood Protection Master Plan is availablé as the CDM

plan, which prepared in 1968.

The map of planned route of highway and road was collegted from
Department of Highways, Ministry of Communications and Bureau of

Public Works, BMA.

The. route of the trunk underground cables is indicated in the maps
collected from Telephone Organization of Théiiand, Miniétry of

Interior and Metropoiitan'Eléctricity Authority respectively.
All these data have to be reffered as preceded project and mutual

relations have to be taken into consideration for the planning and

designning of the sewerage system.
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A2, gggograggi
15 Map

The colored printrtopographic map with a scale of 1:50,000,
1:20,000 and 1:12,500, are available in Royal Thai Survey Department,
Ministry of Defence. All these maps are controlied by Royal Thai
Survey Department and for getting the maps, the official letter from

BDE is reguired.

The waps' specifications are;
a) 1:50,000

'Prepared'by'U.S. Armx‘-Topographic‘Command with map informations
as of 1969 air photo. The map includes contour line with interval of
10 metres, however,; because BMA area is totally flat no contour lines
appear within the area. Whole area of BMA is covered.
b) 1:20,000

Prepared by Royal Thai Suxvey Department, Ministry of Defence,
with informatipn as of 1973 air phote. No contour lines. are seen in
BMA area. Whole area of BMA is covered.
c) 1:12,500

Prepared by Royal Thail Survey Department, Ministry of Defence,
with information as of 1961 air photo. In 1966 the map was revised
by the department. There is no contour line in the map. ‘The map

has not been printed in recent years and there are no new copies in

the department;

d) Others
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&he air photo with a scale of 1:5,000 is available. The photo was
taken in 1974 and iz available at BDS,

At City Planning Division, BMA, the street maps in each distyict have
been prepared by copying air photo with hand. The scale of the street map
is varied from 1:5,000 to 1:10,000 depend on the district.

In the CDOM's "Master Plan for Sewerage Drainage and Flood Protection

System", the street map of 1:8,000 scale was used.
‘2) Ground Elevation

- There is no systematié data of ground elevation which covers the
expected étﬁdy area of the sewerage system. Wheﬁ the ground elevation
is required for actual design ox construction hexe the survey has been
carried out only for the conSLdered gite on the basis of reference
level available at Right of Way Land Division, Bureau of Public Works,
BMA. These ?iece by piece informations are scattered around in many
agencies and it is difficult to collect them. It is necessary to
carxy our.new goqnd elevation survey for seweraqé systen planning, in

accordance with the Bench Mark whichk was newly. set in.1978 by
Chulalongkorn University sponsored with Bureau of Public Works,BMA.

A~3, Domestic and Industrial Wastewater
1) Muniecipal Water Supply
Municipal water supply of Bangkok metropolitan area is under MWWA.
As of 1979, "Phase 1 ProjeCt”'for'Bangkbk water supply system is under

implementatidn based on "Water Supply Master Plan (1970) *

For "Phase 2 Project®, a review of ‘the Water Supply Master Plan

(1970) was made by MWWA in 1977.

The collected data concerned to municipal water supply are listed

in Annex 3 (Data No., 2.3.1 - 2.3.5).
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