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PREFACE

In response to a request from the Government of the Kingdom of Thailand, the
Japanese Government decided to conduct a study on the Bangkok Solid Waste
Management and entrusted the study to the Japan International Cooperation Agency
(JICA).

JICA sent to Thailand a study team headed by Mr. Kyoichi Miyazaki, and composed of
members from the EX Corporation and Pacific Consultants International, three times
between January 1990 and January 1991.

The tcam. held discussions with the officials concerned of the Government of Thailand,

and conducted ficld surveys. After the team returned to Japan, further studies were

made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the

enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Government

of the Kingdom of Thailand for their close cooperation extended to the team.

March 1991

Kmsﬁzk@gém%

" Kensuke Yanagiya

President

* Japan International Cooperation Agency
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Photo 4

Sanitary fandfil
by the contractor
employed by RVA
at Nakhon Pathom
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Photo 5

Ram Intra closed
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hote near by.

Photo 6
Planned site for
an incinerator at
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Abbreviations (Listed in alphabetical order)

B
" BMA
‘BOD
BPP
'Ca(UH)z .
COD
D'DS :
DPC
DTEC
F/S
GDP
"GPP
HCI
JICA
LHYV
MB .
MMD

m*N/h
M, P
N.D
NESDB
ONEB
PPP
Pt-Co unit
PVC
SWM
SS

t/d

, Baht.

Bangkok Metropolitan Admistration
Biochemical Oxygen Demand
Beneficiary Pay Principle

Calcium Hydroxide

Chemical Oxygen Demand

~ Department of Dranage and Sewage

Department of Public Cleansing
Department of Technical and Economic Cooperation

Feasibility Study -

Gross Domestic'Product
Gross Provincial Product

‘Hydrogen Chloride

Japan International Cooperation Agency
Low Heat Value
Miilion Baht

Mechanical and Maintenance Division (Central Workshop)

of Finance‘Department, 8MA
Cubic meter Norma! / hour
Master Pian
Not Detective
National Economic Social Develcpment Board
Office of National Environmental Board
Polluter Pay Principle '
unit of Platinum-Cobalt method
Poly Vinyl Chioride :
Solid Waste Management
Suspended Solid
tons/day

T—=KN (T-—N) Total Nitrogen (Kjeldah! method)

Rai (Thai Unit) = 1,600 m?
Soi  (Thai Words) : Narrow Street
Khlong (Thai Words) : Canal

Exchange Rate (és of Jénuary 1991)

| 1§ = 25 Baht = 130 Yen (Apbroximateiy)



Rainfal I[om] 1980 ~1980 Averago

\' Jan “Feb  Mar dor  May Jn  Jul  Aug  Sep  Oct  MNov  Dec To_taIJ

Av 32 113 .28.8 201 1479 127 1125 189.1 267.8 237.4 130.9 5.1 1357.1‘

Temperature[® C1 1980 ~1980 Average

Jan Feb  Mar  Aor  May  Jun _ Ju['_,_'Aug Sep Ot  Nov. Dec: Av.

AV 268 285 207 308 30.2 2.4 291 9.0 287 22 2.6 258 2.6
" Source: 'If'rocé_ssing 'Sub—Di visic_)n_l

Clinatology Division

Meteoroltogical Department

ii



Organization of Bangkok Metropolitan Administration (BMA)

i The BYA Assenbly
7 Debuty Governor R The Civil Servant
i 7 Commission of the BMA
Perfnanént Secretary '
for the BMA

—— Office of Secretary'

to the que rmor

——— Office of the Civil Servant
Commission of the BMA

— Office of Secreiary to
the BMA .l\ssen'bly

g

Wy

Office of the Permanent Secretary for the BMA

“|—— Dept. of Inspectors General
— Dept. of Policy and Pianning
“F— Dept. of Medical Service
——— Dept. of Health

[ Dept. of Education

b BYAFeetilizer0fficen
—-— Dept. of Public Works

- Dept. of Drainage and Sewerage
- DentnEPbkiciCigas: (DPC)
— Dept. of Finance' . WHiRtBRECE ARg MeshaR A D s BN

[ - Debt. of Social \Hélfare
- — Dent, of Law Enforcement

L s bistristiatiness

(Dept, : Department)

it



Organization of Department of Public Cleansing {DPC)

— Deputy Director General

Director General of OPC —| - '
— Deputy Director General

— Office of Secretary -

— General Admlnlstratlon Sub- D!VISIOH k{

General Admlnistratron Sectlon
Personal Section

Legal Section

Finance and Account Section

L Finance Sub-division
— Public Cleansing Division

L Genral Administration Section =
- Solid Waste Collection Sub-Division

— Garbage Disposal Division

— Genral Administration Section
— Engineering Section

Sub-Division

— Ram Intra Sol:d Haste Dlsposal Plant
Sub-Division

Plant Sub-Division
General Administration Section

— Tecnical Divisian

Environmental Sanitation & Reseafch
Sub-Division

L— Night Soil Division —— General Admlnlstrataon Section .

iv

L Vehicle & Mechnical Sub-Division T

- Nong Kheam Solid Waste Disposal ——

L

Check ‘and inventory Section

Sol id Waste Cal lection Sec.1
Solid Waste Col lection Sec.2
Solid Waste Collection Sec.3
Transfer Station Section

Vehlcie Sectlon
Service & Street Cleansing Sec.

— On Nut Solid Waste Disposal Plant — Un Nut 1 Plant Control Section

-~ On Nut 2 Plant Control Section
~ Maintenance {-2 Ssction
- Goneral Administration Section

- Plant_ContrbI Section
- Maintenance Section
- General Administration Section

- Sol id Waste Disposal Control S.
- Organic Fertilizer Control Sec.
- Maintenance Secticn

— Planning Project & Data Sub~Division—|:

1

L Night Soil Disposal Sub-Division —

- General Administration Section

Plamning and Project Section
Cleansing Service Data Center
Survey and Research Section

Environmental Sanitation Sec.

— Night Soil Collectnon Sub-Division — General Admlnlstratlon Section

- Night Soil Collection Sec. 1
- Night Soil Collection Sec. 2
- Mobi| Toilet & Temporary To:let

- Vehrcles and Malntenance Sec,

- Generai'Administration Seciion
- Plant Control & Laboratory
- Mechanical - Section

- Night Soil Disposal by Natural
Method Section
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Chapter 1 Introdugction o

1.1 _B_a'ckground of the S,tudy

Thc Bangkok Metropohtan Admmlsn‘atxon (BMA) requested the Government of J apan
thr ough the Departmcnt of Technical and Economic Cooperation (DTEC), to conduct a

solid waste management study for Bangkok

The Study co'nsists of thc two main compo_neiits, ie.

1. Preparation of a master plan bascd upon 1) the review of the prewous study - -
" executed by the JICA during 1979 - 1982, and 2) the study of the current o
| condmons of Bangkok. Refer to Appendix 6 for the review of the previous

study.
2. Feas1b1hty study of the projects 1dent1ﬁed in the Master Plan study.

The current study has 'becn executed based upoh 'thc Scope of Work for the Study on
Bangkok Solid Waste Management in the Kingdom of Thailand and the Meeting
Minutes (hereto attached as Appendix 1) signed by the BMA and the JICA on 22nd

;August 1989

1.2 Organization of the Study

The Study has been jointly executed by both the JICA Stud.);r' Team and the ‘Thai

Counterparts in close consultation with the DP(C's Stecrmg Committee and the JICA
Advisory Commutee The Study organization as well as members of the Team,
Counterparts and the two Committees are shown in Appc_ndxx 2.

1.3 Purpose of the Study

Thc pptpose_ of the current study is to produce 2 master plan which presents the most
appropriate solid waste management (SWM) system to be applied in Bangkok during

- the next ten years till thé year 2000, and shows also the ways in which the plan can be

implemented through the Feasibility Study.



"The most approprmte system” for the Bangkok Metmpohtan Administration (BMA)’
solid waste management can be defined as “the most cost- effect:ve and
_ env1r0nmentally -sound system" given the BMA's exlstmg ‘waste management
conditions as well as the BMA's budgetary constramts and.the future demands for
SWM services both in terms of quannty (wastc amount) and quahty (dlsposa] standard

-etc)

* Appropriate and Implementable Master Plan &
Feasibility Study on Some Selected Projects

The BMA's Bxisting | |~ Demands for SWM L
Waste Management 1 Services (Future Waste . BMA'sBudgetary -
Conditions and Problems- Amoun?' etc.) . - _Cﬂnstram_ts .&.P OhC}'

1.4 Benefits and Costs of the Master Plan
1.4.1 _Bencﬁts

Successful implementation of the Master Plan will bring about the following benefits to
the BMA: | '

1. Save collection and haulage cost through increases of efficiency.

2. Make streets cleaner.

3. Upgrading of disposal standard

4. Increase the level of the citizens' sansfactmn and enhance an unagc of a clean '

Bangkok.
5. Promote waste volume reduction through introduction of an incineration plant

1.4.2 Costs and Requirements

The 1mplcmentatxon of the Master Plan for the years 1991 - 2000 will rcqmre the

followmg



1. The BMA top officials' understanding and support
2. Department of Public Cleansing's (DPC) systematic plan for implementation
- and leadership (to be shown to the Districts)

3. Cash expenditure of 1,673 million Baht for the land purchase and thc
“construction of the BMA's own two sanitary landfill sites, The construcnon of
the proposed incineration plant with the capacity of 600 tons/day (optional) will
require another 1,842 million Baht.

15 R.ep'o'rts
The study reports consist of the following four (4) volumes:
Volume 1. Summary
Yolume 2. Master Plan
Volume 3. Feasibility Study
Volume 4. Supporting Report

Both volumes 1 and 2 contain major findings of the Feasibility Study in:

- Section 8.3.4 (Sanitary landfill)
- Section 8.4 (Incineration plant -600 tons/day)






Chap_tér 2. Outline of Bangkok

2.1 General Description of Bangkok

Bangkok is the capltal city of Thalland It has a reglstered populatlon of approx1mately
5.7 mllhon in 1,566 km? of area. 'Gross Provincial Product (GPP) of Bangkok is
about 40 % of Gross Domestic Product (GDP) of the whole kingdom. GPP per capita
in Bangkok is about 39,400 Baht/pe'ré’o’n in 1989, More detailed information in Table
2.1-1.

Table 2.1-1 Outline of Bangkok

Item . — Description
1) Area: | . 1,566 km?
.2_)-Cli'rnaté: R R . Tropical

Jan, . Peb. Mar. Apr. ' May June July = Aug. Seb “Qct.  Nov.. Dec

Tomperatwe (C°)  26.8 285 29.7 30.8 302 294 29.1 29.0 287 282 27.6 2538
‘Rain fall (mm) 3.2 113 288 29.1° 147.9 112.7 112.5 189.1 267.8 237.4 139.9 5.1

(1980 - 1989 Average)
3) Pop ulauon

- Populatlon (1989) ) . 5,716 thousand person - -
- Population increase (1980 - 1989): 1.16% per year
- - Population density (1989): 3,738 person/km?2
- Population share to the whole kmgdom (1988) 11.3%
- Household (1939) - ; _ 1,100 thousand households
4) Economlc Actmnes . _ o
< GPP.(1989): S : 225 Billion Baht
- GPP/capita (1989) o 39,355 Baht/capita.
- GPP share to the whole kmgdom (1987) 40.7%
- GPP shares by mdusi:ry (1987) - Primary 1.5 %, _
: Secondary 37.5 %,
: Tertiary 61 %
- Pﬂces increase durmg 1984 to 1988 (Average) 2.25% per annual
5 Govemmg Agency Bangkok Metropohtan Admmxstratlon (BMA)
- (12 departments 36 districts)
6) Sohd Waste
- Collected amount (1989) .4 085 Tons/day

- Collection rate (1989) Apprommatcly 81% of the esumated gencranon amount




2.2. Population

Bangkok has about 5,7 million people registered in '19'8'_9_,_ a 11 % increase over the :
1980 registered population. Population by districts is'shown in Fig. 2.2-2. The annual

' populétion growth rate was 1.2 % on average dunng the past 10"Ycars and is estimated
to be 1.5 % during the next 10 years from 1990 through 2000. Populauon in 2{)00 will -
be about 6.7 million, 4 0.9 million increase over the 1989 population, :

“(Actual) - . (Bstimated)
Year . { Population | | .- Year | Population
-1 in Thousand . 1 in Thousand
Persons - | . ' Persons
1979 1. 5000 1990 5,802
1980 5,154 1991 . 5,800
1981 - 5,331 ' 1992 ~ 5978
1982 5468 1993 6,068 -
1983 5,018 ‘ 1994 6,159 .
1984 5,175 1 1995 - 6,251
. “1985 5363 : 1996 - | 6,345 .
- 1986 5469 o 1997 1 6440 -
1987 - I 5600 - ].1 . 199§ - 6,536
1988 - 5717 ¢ 1999 - - 6,635
1989 ' 5,717 2000 6,734
Data Source: The BMA for 1979-1989. The Study Team for 199()—2{}00
mousa“dpemns]_ ' (actual) L (est:mated) R
7000 - - : - I i

Fig. 2.'2-1 Population of Bangkok

Fig. 2.2-3 illustrates the populauon changes by dlstﬂcts during the pcnod 1979 1989.
It can be noted that: ‘ '

1 Populauon has been decreasmg shghtly in the core dlstncts (by about 1 %)
while it has been increasing in all othet districts.

2. Population increases are significant pameularly in semi-urban dlstncts (located
outside the urban districts).



Fig. 2.2-2 Population by Districts (1989)
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2.3 FEconomic Activities
2.3.1 ‘Gross Provincial Product (GPP)

The GPP of Bangkok is estimated at 225 billion Baht, about 40 % of the Gross
Domestic. Product (GDP) of Thalland According to the National Economic Social
. Development Board (NESDB), the GPP of Bangkok is estimated to grow at an average
of 7.9 % per year ‘during 1990 to 1996 and of 5.0 % per year during 1997 to 2000.
The GPP growth is a major factor cxp]ammg the increase in waste gencranon in
Bangkok .

(Aclual) | (Estimaied)

= Yoln' |- GPP: - " Yem GPP
Pl Bllhon Baht : ' Billion
B S Baht
1982 -} '.1217 Sl 1990 246.4 .
1983 1 1328 ] . 1991 264.6
1984 .| - 1400 | - 1592 284.2
1985 -142.1 11993 305.2
1986 " 153.6 © 1994 327.8
1987 < 1771 L1995 352.1 -
1988 - 200.5 - 1996 378.2
1980 |- 225.0- 1997 397.1
1998 417.0

1999 437.9

2000 459.3

Data .Sourcc: NESDB

[Billion Baht]

500- (actual) {(estimated)

400

300

200

_ Fig. 2.3-1 GPP of Bangkok
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2.3.2 Composition of the GPP

Composition of the GPP of Bangkok is shown in 2.3-2. Mahufa(:tﬁring’ industry
shares about one third of the GPP. The total of wholesale and retail sales sham about
20 %,

Agr‘i 50%
Age. A.gr'wu!lnir'e =
Mng, Mining and Quarrymg
Mig. . Manufacninig
Cst. . Construction : . Mig
Bot. - Electricity and Water Supply GEEIES. . M LRI .
T, Transpontation and Communication g %B%_-,f L g . ' 3.3'70% ’
Trd. Wolesalé and Relail Trade : o 33N Er e N oo
. Bkg. Banking,Insurance and Real Estate Own. .
Own. Ownership of Dwellings 2.90% 2
Pub. Pubtic Administration and Defence ) ) 3 |
Sev. Services -BKg. .
: 5.20%

T = ~Cst.

Trd. ] . Ects 80%

18.80% - 0 T, 2k

10 60%
F1g 2.3-2 Composmon of GPP of Bangkok (1987) '

2.3.3 GPP Per Capita

The GPP/capita of Bangkok is estimated at about 39,400 Baht in 1989 and 68 ,300 Baht
in 2000 as shown in Fig, 2. 3- 3

70,00082%

sopon 1 -
50,000 4
40;000 n
30,000 -
20,000

10,600

82 83 B4 BS 85 7 35 8% %0 91 92 3 M 95 9% 9 93 9 200

Year

indicates estimated amounts.

- indicates actual ar’m‘}unts._' :

Fig. 2.3-3 GPP Per Capita of Bangkok
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2.3.4 Business Establishments

Accbrding io a su;rvéy conducted by the JICA Smdy Team in 1990, there éxist
approximately 70,000 busine_ss establishments in Bangkok. As shown in Fig. 2.3-4,
39 9% of them are offices, while the next 38 % are restaurants. Factories share 17 %.

Note: Others incliaﬂc hotel, shops, m.arkét,' school, temple, and recreational places.

¢ Fig. 2.3-4 Composition of Business Establishments in Bangkok

2.4 Land Use

The land use pattcrh of Bangkok is shown in Fig. 2.4-1 and Table 2.4-1. The ﬁgure
shows that 40 % of Bangkok area is non-utilized space, agriculture land shares 35 %
and residential area 11.5 %. '

319.80%

B2 Agricullure
2%
Residence
11.50%

B3 RiverCanct

- 3.50%
Cogggem

n i
gL

N Indust
= A0S

2 Commerce |

8 Space

& Education

& warchou
0.40%
#@ Rccr%alion

0.30%
iE] P%Eﬁ%lility
O o,

' Fig. 24-1 Land Use Composition of Bangkok, 1987
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