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Preface -

In 1esponse toa request irom the Government of the Kingdom of Thailahd, the

- Government of Japan decided to conduct and entrusted the Study on Master Plan on

Industrial Waste Management in the Bangkok Metropolitan Area and its Vlcmxty 1o
Japan Internatlonal Cooperduon Agency (J ICA)

JICA sent a study team lcd by Mr. Shimura of Kokusai Kogyo Co., Ltd and
~ organized by Kokusai Kogyo Co., Ltd. and EX (‘01 poration to Fhalland six times fmm
‘March 2{]01 to September 2002.

The study team held discussions with the officials com,urned of thc Government
~ of the Kingdom of Thailand and conducted related field surveys. After returning (o
Japan, the study team camed out furthex studle% and compllcd the final results in th1s '
: u,port

1 hope thls report w1ll contnbute to the reahzahon of the sound mdustrm[ waste
managemcnt system and to the plomotton of amity between the two countries.

I also express ‘my sincere apprecndtion to the officials concemed of the
 Government of the Kingdom of T hailand for their ciosc coopelatmn throughout the
study : .

November 7002

2k K(A;

Takao KAWAKAMI
President
Japan International Cooperation Agency




Novmﬁbcr 2002

Mr. Takao KAWAKAMI

President

Tapan International Coopuatton Agency
Tokyo, J'ipdn

Letter of Transmittal _
- We are pleased to submit you' the report of the Study on Master Plan on Industrial
. Waste Management in the Bangkok Mctmpohtan Arca and its Vicm[ty in the ngdom
of T haxland . : :

Th1<; study was conducted by the jomt venture of Kokusai Kogyo Co Lid. and

EX Corporation, under a contract to JICA, during the period from February 2001 to - :

November 2002. The major contents of the report are the master plan for non-hazardous
“industrial waste management and the action plan for hazardous industrial ‘waste
management, both of which include the technically and economically feasible and
- sustainable improvement measures, as a result of the detailed analysxs of ﬁeld survey
results

We believe that the plans proposed in the report contribute to the formulation of
sound industrial waste management systém, which shoutd be one of the fundamental
requirements for the social and economic development of the Kingdom of Thailand. We -
sincerely hope that its Government: gives the hlghest priority to the reallzatlon of the
plfms .

- We would like to take this opportunity to cxpress our truthful gratitude to the
officials concerned of JICA, Ministry of Forcign Affairs and Ministry of Economy,
Trade and Industry. We also wish to express our gratitude to the officials concerned of
Ministry of Industry of Thailand, JICA Thailand Office and Embassy of Japan in
Thailand for their cooperation and assistance throughout our field survey. '

(/2/3“2\\

Susumu SHIMURA

Team Leader _ :

The Study on Master Plan on Industrial Waste
Management in the Bangkok Metropolitan Area
and its Vicinity in the Kingdom of Thailand




The Study on Master Plan on Industrial Waste Management
In the Bangkok Metropolitan Area and its Vicinity
In the ngdom of Thaxland

List of Volumes

~ Volume | Summary -
Volume I "~ Main Report
Volume lil .~ = Annex = = _
Volume IV . Report of the Study on the Use of

Waste Blenders in Japan with
- Particular Attention to Regulafions .

This is the Summary.

Exchange Rate Used in the Report
USH 1.0 = 43 Bahts, 1Yen = 0.3 Bahls
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The Study on Master Plan on Industrial Waste Management in the Bangkok Metropolitan Area and JICA
its Vicinity in the Kingdom of Thailund : Ptatles

Waste Maagement ata FactoFry

Ao

for Recycling)

Waste Management ata actory
Waste Glass)

3
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Py |
Management at a Factory (Mixed Non-HW
Waste)

asle

Waslte anagement at a Faclory (Instllation of
Bins for Waste Separation)

Plate 1: Factory Survey
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“Waste Shop of Iron Scrap (i: iron Scrap) l WaStegehinZrc:afdlrtznaSECIIaacari(cz:Fz:?gézt)s to be

: e - : fu "4 /
Plastic Recycling Fatory (1: Material for Plastic Recychnq Factory (2 Recycied Products)
Recycling)

Plate 2: Survey on Waste Collection, Transport, Recycling, Treatment and Final
Disposal Companies (1)
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The Study on Master Plan on Indusivial Waste Management in the Banghok Metropolitan Avea and JICA
its Vicinity in the Kingdom of Thailand Plates

s

Recycling Factory: Storage of Unrecyclable

Material

Recycling Factory: Separation of Metals from  pecycling Factory: Variety of Recyclable Non-HW
Electronic Parts

'Recycling Factory: Storage of Drumg of Iv for
Recycling

Rcycling Facry: Frnace for Alminum Scrap

Plate 3: Survey on Waste Collection, Transporl, Recycling, Treatment and Final
Disposal Companies (2)
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The Study on Masier Plan on ndustrial Waste Management in the Bangkok Menapolitan Area and JICA
its Vieinity in the Kingdom of Thailand ) Plates

Waste Treatment Factory: Genco Samaedam Waste Treatment Factory: Genco Samaedam
Center {(1: Wastewater Reception) Center (2: Wastewater Reception Tank)

Waste Treatment Faclory: Genco Samaedam Waste Treatment Factory: Genco Samaedam
Center (3: Treatment of Wastewater from Dying) Center (4: Sludge Drying Bed)

A " \ N

Cement Factory {1: Off-spec Tires Fed lo Cement Cement Factory (2: Waste Mixed with Raw
Kiin) Material)

Plate 4: Survey on Waste Collection, Transport, Recycling, Treatment and Final
Disposal Companies (3)
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its Vicinity in the Kingdom of Thailand ] Plates

Waste Final Disposal Site: GENCO Map Ta Phut
(New Landfill Under Construction)

Waste Treatment Plant: GENCO Map Ta Phut
{Sludge Stabilization Facility)

Private Non-Hazardous Waste Final Disposal Site  Private Non-Hazardous Waste Final Disposal Site
(Landfill Cell) (Leachate Treatment Facility)

Private Hazardous Waste Final Disposal Site

Plate 5: Survey on Waste Colection, Transport, Recycling, Treatment and Final
Disposal Companies (4)
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~ Interview with Local

TR

e

Workshop (1 ' ST 'Works_hop (2) .

- Plate 6: Public Opinion _Sur\)ey (F’OS')I-Se_'minarstorrkshops'
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The Study on Master Plan on Industricl Waste Management in the Bangholk Metropoliten Avea and JICA
ifs Viciniry in the Kingdom of Thailand Plates

Lecturby DWW ﬁ() o Lecture by DIW Staff (2) B

e by DIV Staff (3

) o xecise (1)

InterneExecise (2) S "~ Internet Fxecise (3

Plate 8: Pilot Project (WUDC Dissemination Seminar)
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Waste Oil Recycling (3: Reformed Oil Production — Waste Battery Recycling (1: Reception of Waste
Process) - _ .. _ Balteries)

'(2:.’Furrqmace)

Waste Ballery Recyclmg- Waste Battér—y Recycling (3: Recovered I_ead)

Plate 9: Survey on Waste Oil and Waste Battery Recycling Industry

PP-1x



The Study on Master Plan an fndustrial Waste Maragenent JICA
in the Bangkok Metropolitan Aiea and iis Vicinily in the Kingdom of Thailand

 CONTENTS

Page

1 Introduction........................ PR P e 1

1.1 Background ......onvicnnnan, cere et ]

{2 Scopeofthe SIAY v s 1

o121 Objectives of the Stady ..ol e s e P

122 Sty WESIES. i sterb s s e bt e etneenens 2

123 Study Area ...l s s P 2

_I'.3 Policies ofthe Study....T ................ T SO URSSTSURRTRTUURITTOR RS 2

1.4 Work Schedule e — O OO 0 SRRSO 3

1.5 Persons Involved ..o, ...... s e 6

2 Current Industrlal Waste Management .............. s o T

2.1 'Ploﬁle of the Study Area Natural Conditions ...................... 7

-' 210 Natural Condition ... essibnsnssienses e nsions eeveneai 7

0212 Social Conditions.. v 7

213 Eeonomic Conditions.... .. i cesssssneans 9

22 Important Findings in Field Investigations .............. RTINS S 14

' 2.2.1 Factory SUIVey .....oo.......: SO S SRS . .14

2,22 Burvey on Non-HW Collcctlon and Transportatlon -

COLBANIZALONS vvr ool e vedireseineeessesonssasesssn osnsreienen w17

223 Survey on Waste Reuse/Recycling/Treatment Compames.._; ...... 18

224 Study on AsSoCIatioNS. ...l s 19

2.2.5 Study on Municipal Waste Management...........ococvvennnins v 19

2.2.6 Public Opinion SUIVEY ... ot ccissene oo e 20

2.3 - Database Dcve]opmtnt.........................; ...... e ————— evreeenennneerraney 21

2.3.1 Current Databasc........cc.ccoeenine F OO U OO OO 21

232 Development Plan i, FSTURURTRO 22

24 Current Issues on [WM oo, [STSUOS OO et 28

2.4.1 - Present IW Generation and IW Flow........coveoioiiveveresiornn, ...28

242 . IWM at Factorics (Generation Sources) ...................................... 33

243  Non-HW Managcment ........ bt et et e n e aerne et raas 34

244 - HW Management..............olo. LSS P e 36

245 Institutional SYSIEM ...l s 39

3 o Non-HW Master Plan and HW Act|on Plan .......... UV 45

31 _Estlmatlon Of Future IW Generation ..........coooeeerion et 45

- 3.1.1  Methodology of Estimating the F uture Industrnl Waste

_ GENETAION. (1t e a e 45

3.1.2 Estimation Results of the Future Industrial Waste Generation.... 49

3.2 Non-HW Management Master PIan ... ..oooovveeivvviossseosesosersessoonas PO 52

3.2.1 Goal.ci e Ceierreertaseneretsae e 52

322 Targets coeeeeeonnrresresenens ettt ettt sttt es ettt 53



The Study on Master Plan on Industrial Waste Mmmgemcnr : S - JCA
" in the Bangkok Metropolilan Area and its Vicinity in the Kingdom of Thailand . :

+. 33

42

43

51

52

5.3

41

323 Mastor PLan (MIP).ooeooooioooioieoe st ST

324 Promotion of the Project Implementation (I‘mancml Viability of
. " Construction of a Non-HW Landfill}.....c..c...... oot ee e, 62
32,5 Proposal Concerning Standards and Regulations ............. e 67
HW ACHON PLAN 11.oovovvveesesensieeeeeeeissesienssenesessesererees et 77
"3.3.1 Selection of Action Plan ......... SFTUUTUOTURO et rereeie s e 77
3.3.2 Waste Minimization PIan......c..cieneosiin: TSR 78
3.3.3 - Reuse/Recyciing Promotion Plan ... e 19
©3.3.4  Waste Exchange Plan.......... SRR SRRSO eeseinneneenns 80
3.3.5 Financial Appraisal of Projecis............ e s e 87
3.3.6 - Implementation Framework...........civvurcnne. e crrerens 93
Implementation of Action Plans and Pilot Projects . 95
Impmvement Plan for Waste Oil and Waste Battery Recyclmg............‘....',._ 95
" 4.1.1  Background and ObJectlves..‘........................................'...'.'..' ......... 95
4.1.2  Improvement Plan for Waste Oil Recyclmg..........; ...... PRI 95
413 Improvement Plan for Waste Battery Recycling i 96
Formulation of IWM Plan for the Paint Industly...............'....' ........ aresearesines 97
421 . Background and ObJECIVES Liivvrviisinrceereane TR I 97
422 - Improvement Plan .......... e 98
Pilot ijects v e cereinnna 101
431  Waste bxchange Database (I’Pl)............,.,...Q ...... [T 102
4.3.2  Pilot Waste Exchange (PP2)........covvvconmrinse e saeab s 107
. 433 Improvement of DIW’S Factory Datdbase Management System :
B ¢ 5 WU Ot T OO 110
434 Overall Evaluatlon of the Pllot Prqects and Tasks for the S
' Puture ..... 114
Conc[usnons and Recommendatlons..' ...... PEPTTRR FUTTRIN 117
~ Non-HW Management ...........cc.civooorron, it et arens 117
©5.1.1 - Current Situation. ..o, v e 117
5.1.2  Master Plan ..ol ettt sen) ST i 117
5.1.3 Recommendatlons..{ ...................... et e e 118
HW Managcment e e e b et e b b e tn e et aaseaba b b e be e anean v 119
52.1  Current SHtuation.......c...ocrerevecervnnens et s 119 -
522  ActionPlan ... ettt bbb bt aan s s e rsaeas L 120
523 - Recommendations............o.eeeeovcernen.. e FOURRES 120
Common Matters ..o, - ' i 123
. 531 El;mmahon of Illeg,dl or Inapproprlate Treatment/Flnal Dlsposal
) ROULES Lo et 123
53.2 Thorough Waste Management at Source...............‘ .................... 124
533 Use of WUDC...oooctovimmrnionienirisesesens i e 125
534 Unification of Industrial Waste Administration and Introduction
. of Manifest System .................................................................... 126
5.3.5 Database Update ..o SOTURPI [ UOURO 127
5.3.6 Accurate Understanding of TWM .ocooirieeese e ivees e ... 128
5.3.7 Formulation of IWM Plans for Industrial Sectors ..................... 129

ii




. The Sudy on Master Plan on [hdus!ria! Waste Management

JICA

int the Bangkok Metropolitan Avea and its Vieinity in the Kingdom of Thailand

List of Tables
' ' . 3 _ Page:
Table 1-1; Iu,am Members ...ivreeene OO S SOOI PP PP 6
Table 2-1: Investment Incentives in Zone 1. .o et s 13
Table 2-2: Number of Faotorles wnh DIW Authomzatlon as Waste Busmcc;s : o
EIMEEPTISES 111t tsvieeeseoensiesresssessossessiessasessosinasstebaness ettt msassstesssnsssssansssseesi . 18

‘ Ia.blez 3

ii

Manifest Data from Samae Dam Center (Number of F actor ies, Number of
- Manifest Sheets and Waste AMOUNLY ...l i 26
Table 2-4: TW Generation of Each Study Code of Industrles e s 28
Table 2-5: Non-HW and HW Generation of Each Waste Category ......ooeeerviverennvariiunns 29
Table 2-6: Non-HW Flow and HW Flow in the Study Area (2001).......icceeiirereerienns 30
Table 2-7: Rate of Factory Survey Data fo Total of Study Area.....connniiiinniiinian, 33
 Table 2-8: Off-site HW Treatment/Final Disposal Facilities...ooiirieerrnereeiveriecenenns 37
~ Table 3-1: 33 categories of factories and their corrcapondcnce w1th TSIC .. 46
Table 3-2: Number of employces in 2001 and is inCrease ........icvinsiieccninioeninn, 47
Table 3-3: Non-HW Generation Rate (per employee) ..................................................... 48
" Table 3-4: HW Generation Rate (Per emplOyEe) .. ... wivewieeecieni el oo iiessiasiarieisssssons 49
~ Table 3-5: Non-HW Generation by Type of Industry in 2010, 50
- Table 3-6: Non-HW generation by type of waste in 2010 Citeras e essn s st 50
Table 3-7: HW generation by type of mdustry N 2005 i e 51
Table 3-8: HW generation by type of waste in 2001, 2005 and 2000, 52
.~ Table 3-9: Targets of Non-HW Mandgement .................................................................. 54
~Table 3-10: Summary of the Non-HW M/P ...t senes s 58
Table 3-11: Preconditions for Cost Estimation of Landfill Famllty Dcvelopment...‘ ...... 63
Table 3-12: Unit Operation Cost of Landfill Facility ..ot snneenins 64
Table 3-13: P_re_condltlons of the Project for Preliminary Financial Appraisal............... 66
Table 3-14: Results of Estimating the Financial Feasibility indicators .i.......coocoevnnien 67
Table 3-15: Operational ‘Standard of I'W disposal facilities.............o.cvivonviiinnerionnn, 7
Table 3-16: Summary sheet for excluding SRR oo 13
Table 3-17: Summary sheet for reducing criteria............... e et 73

Table 3-18: Summary of the scores on environmental criteria ..o/, 75
Table 3-19: Summary of the scores on planmng CIETia .ooeeeeiiiriee e 75
Table 3-20: Summary of the scores on nature and landscape criteria.........coeeeveinienen. 75
" Tablc 3-21: Summary of the sCorés on political and juridical criteria.. .76

~ Table 3-22: Summary of the scores on Financial and Economlc crlterla e 1O
Table 3-23: Final score for €ach 10CAHON ... ...l veiserensieresseeesven oo se et iasissbes st 77
~ Table 3-24: Targets of HW A/P ..o, SRR bbb s 80
- Table 3-25: Improvement items at the cement production Process ........iveiivierenrenrenes 82
~ Table 3-26: Estimation of zinc recovery potential from EAF Dust in Thailand............. 85

Table 3-27: Estimated Amount of HW to be recycled or reused in cement industry

T 2005) el e e PR PUOOR OO PPUOTOC SOOI 88
Table 3-28: Cost of Facility Improvement in Cement Factories for HW Recycling ...... 88
Table 3-29: Preconditions 0f the PrOJECE.....ivv.ineuisimreerseresenseernsnsissssessessessssssssssseens 89
Table 3-30: Results of Financial Feasibility Indicators by Cases........cccoeivivieicverennns 89
Table 3-31: Estimated Amount of HW T reated by HW Blcndcr .................................... 90
Table 3-32: HW Treatment Capaclty Of the BIENder ...c..c.ccvvvivennireconeness e 90
Table 3-33: Cost of HW Blending Facilities (PET UML) o it 90
Table 3-34: Preconditions of the HW Blending Project ....cocoveivvcivcvcee v 91
Table 3-35: Results of Financial Feasibility Indicators by Cases ......cooovvvvevevviveecseeeann. 91



The Study on Mmfcr Plan on hzdus'u ial Waste Management
in the Banghok Metr opohmn Area mrd its Vicinity in the Kingdom of T hmland

JICA

Table 3-36: Estim'ated Cost of?_’,_inc Recovery ijcct
Table 3-37: Preconditions of the PrOJEC ... ivessrinmeesnnnsesesiossnnes veeeeens

Table 3-38: Results of Financial Feasibility Indicators by Cases v
Table 3-39: Implementation Framework of HW A/P ..
Table 4-1: Measures to Reduce Waste from Paint Industry

Table 4-2: List of Waste Avallabie for Sllpply ................ ;..,i ......... RN e .

. Table 4-3: Waste Demanded.......c.icvovvee RS
Table 4-4: Number of Selected Supphers to be Intlodueed

...................................

Table 4-5: Status of Demanders ......co.veinivnnn, reerres O P SR o
Table 4-6: Problems Found in Data Transfer........., S e e :
Table 4-7: Proposed Database Update Process P O P S O S S

Tablc 4-8: Majm Opinions from Altendants

List of hgur‘es
" Figure 1-1: Study Area

Figure 2-1: Structure of National Public Administration in Thalland '

arsangiteienieannas

Figure 2-2: Trend of Actual Economic Growth Rate in Thﬂll&l‘ld (1970 1999}
Figure 2-3: Non-HW Flow of 206 Factories Surveyed
Figure 2-4; TIW Flow of 206 Factories SurVeyed
Figure 2-5: Manifost System Scheme
Figure 2-6: Non-HW Flow in the Study Area (2001)
Figure 2-7: HW Flow in the Study Area (2001)
Figure 3-1: Non-HW Flow (2005)
- Figure 3-2: Non-HW Flow (2010) .
- Figure 3-3: Structure of the Non-HW M/P _
- Figure 3-4: Action Plan for Factory Data Conirol Improvement
Figure 3-5: Site Sclection Process for a new iandﬁll
Figure 3-6: HW flow in 2005
" Iigure 3-7: Concept of cement plant i 1mprovement
- Figure 3-8: Current Reeyelmg System
~ Figure 3-9: Future Recycling System

Figure 3-10: Flow of Heavy Metal Recovery from EAF Dust and other HWs

Figure 4-1: Flow of Waste from the Paint Factories in the Study Area in 2010...

Figure 4-2; On-line Operatlon Plow of WUDC

v

IR L T P R P P PP

............................................................................................

~ Figure 1-2: Work Schedule (1), ket o aree reeinnias sk srs b e
Figure 1-3: Work Schedule (2)....ccioveiiivnoniiinnns ST OAU SURISE NI

u»-a-oohvu-tu ---------------------------
....................................................
...........................;..........,.....,.,........;....... .....
DT P
BaeremaiassasEa s e E s s e ia sk in Rt
S SN
.........................................................................
R R I T YT ae
Ceabiiaadaesiaentassaaniens
..............................................
..................................................................................
B T T LT T PO Te
R R T T TR T LT P PE PP PP PRI P Y OPPIT PR
.....................................................................

aaaaa

.....................................................



The Study on Master Plan on indusirial Waste Management JICA
in the Bangkok Metropolitan drea and its Vieinity in the Kingdom of Thatland :

LIST OF ABBREVIATIONS

AP o Acmon pI'm _
BMA - Bangkok metropolitan admlmstratton
- C/iP Counterpart '
DB Database
DI/R Draft final report _
"DIW  Department of industrial works
FIRR Financial internal rate of return
- FR ~ Finalreport - -
- FTI - ' The cheratlon of Thal 1ndu<;trles
- @GlIS _Geographw information systems
- HW- - Hazardous wasie
' CICR _IncepiiOn report
IEAT Industrial estate authority of Thailand
ISIC International Slandard_ industrial classification
ITR Interim report '
IW. . Industrial waste
IWM = Industrial waste managernenl
JICA - Japan international cooperation agency
LC -~ Local consultant
o M/M - Minutes of meetings
- M/P Master plan _
MOl - Ministry of industry
MOPH Ministry of public health
MOSTE Ministry of science, technolog,y and environment
MW Municipal waste
MWM Municipal waste managexnent
NSEDP - .= National Social and Economic Development Plan
NGO Non-Governmental organization
Non-HW  Non-hazardous'waste -
- NPV - Net present value -
 OEPP Office of Environmental Policy and Planning
O&M  Operation and maintenance
P/P Pilot project
~ P/IR Progrcss report _
| PCD Pollution control depanment
POS Public opinion survey
SIW “Scope of work
TEI ~ Thai Environment Institute
TSIC Thailand standard industrial classification
wUDC Waste Utilization Data Center



The Study on Master P!an on Industrial Waste Managemem ' ' JICA
in the Bungkok Metropolitan Avea and ifs Vieinity in the Kingdom of Thmkma‘ '

Code for Indﬁstrial Sectors

Study
Code

("301 001 - 002, } Food (agncultural product non- aquatlc anlmals aquatnc animals
004 - 009 |.efc.) oo . .

GO2 010 ~ 015 | Food (flour, sugar, tea, ice eto)
G03 | 015:- 021 | Drink, Beverage ‘

MO Code' o ' ~ - Description oflndu'stries

G04 022 | Textile, Thread, Fibre
G05 | 023-027 | Textile product (Clothes, mats efc, )
G06 - 028 | Wearing Apparel
G07 029 -- 033 | Hide, Fur, Footwear :
GO8 {.. 034 ' | Woodwork (any or many items)
G09S | 035036 | Woodwork (bamboo, rattan, straw, cork efc.)
G10 | . 037 ! Furniture . -
G11 038 —~ 040 F{aper, Cardboard .
- G12 044 Printed matter

G13 | 042-050 | Ghemical matter, F’etroleum
G14 | 051-052 | Rubber '

G156 | . 053 . | Plastic product : R

G16 | 054 - 058 | Glassware, Ceramics, Non- Metalllc Matter

G17 | 059 - 060 | Steel basic industries, Non-ferrous metal basic mdustrres

G18 061 - 062 Metal product “(tools, appllances household furniture, bunldlng ’

e _ “ linterioretc.) . . o . - ﬁ
G1¢ - 083 Metal product {construction, mstallatlon) T = _ '
G20 064 Metal product {others) . R '
G2 06856 — 066 | Machines (Engines, Turbines, Machlnery)
(522 067 Machines (for producing metal or wood products) N
G23 068 Machines (for paper, chemical, food, textile etc.)

God 069 . 07'0 Machines (calculating machines, Accounting machines, Water : '
- . pumps, air or gas compressors etc.) -

G25 071 - 073 Electric product (Machines or Product under No.70, Rad:o set
. Electric instruments or appliances etc.) T

(26 074 Electric product (Electric Equipment) - : :
G27 075 -- 077 | Transportation machines (Ship, Trains, Streetcars, Cars or Trailers)

A Transportation machines ~ (Motorcycles, Tricycles, Bicycles,
©28 | 078-080 Aircraft, Wheeled vehicles efc.) :

(29 081 - 084 | Precision machinery .
G30 085 - 087 | Others {Musical instruments, Sport, Toys etc )
G31 088 - 094 | Others (Electric power, Gas, Packaging, Cold storage etc.)

Ga2 095 Others {(Engine-driven for vehicles or motorcycles etc.
: 003, 096 — | Others (Stone, Watches or Clocks, Central waste treatment plant,
G33

104 Generating steam, salt etc.)

Central waste treatment plant is MOI code 101.

MOI code 105 "waste sortmg and landfilling” and code 108 “waste reuselrecycling“ were newly
added in December 2001,

vi
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Non«Hazardous Industrial Waste

Non-Hazardous

"Iype of Non- Hazardous Waste Waste Code
Parts of plants such as rools, barks and leave _ : C01-01
Parts of animals such as bones, skins, hair and excreta : C01-02
Paris of wood . - R R : €02
Paperwastes -~ . - : S . G0o3
Plastics or synthetic rubbers . S _ n ' . C04
Cloth, thread and fabric- = - — : S C05
Animal's fat and oil and vegetahle oul ' . ' : : Co6
Natural rubbers =~ . : - . Cco7
Metals and metal alloys (nof in sait form) T coe
Ceramics = . : . B ST ‘ : - C09-01
Glagsses ~ - - S e s ' - 00902
Stone, cement, sand or matenals conststing of clay, sand or stone e.qg. ttte c10
brick gypsum and concretée L . S '
Mixed waste . SR _ _ ' . N IR 4 |
Others - . - - o : : TC2

vii
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JICA

in the B(mgkok Metropolitan Areq and its Vicinity in the Kingdom of Tha!land

I-Ia?_ardous Industrial Waste

HW Code

for the Description . Detail Description
Study | . - T s . ;
WO01-01 Inorganic acid Sulfuric acid (H2S0,), Hydrochloric acid (HCI), Nitric acid
L : ' S (HNOs), Phosphoric acid (H;PO,), Other inorganic acids
WO01-02 | Organic acid Acetic acid (CH,COOH), Formic acid (HCOOH), Other
o s organic acids e R |
W02 Alkalis Caustic soda (NaOH), Ammania (NH;), Sadium carbonate
R | {(NayCOg), Otheralkahne materials o - X
W03-01 Heavy =~ Metal | Salts :
W03-02 ‘Compounds Toxic salts (Hg, As, Cd Pb, Cr)
W03-03 S Heavy metal other than the above
W04-01 . |Liquid ~ inorganic | Plating wastes, Cyanides Lo T o
W04-02 Compounds Liguid inorganic compounds other than the above .
W05 ‘Solid ¢ Inorganic | Asbestlos, Slag, Sitt . -

o | Compounds e - o . -
WO05-01 Organic Reactive chemical wastes (Oxidizing agents, Reducing
.1 | Compounds agents, etc) - . [ o

W06-02 ' Solvents Lo
W06-03 _ o Organic cornpounds other than the above _
Wo7-01 Polymer Materials | Epoxy resin, Chelate resin, Polyurethan resin

WO1-W11)

Wo7-02 - Latex rubber :

W07-03 o Polymer materlafs other than the abave

WO08-01 Fuel, Qil and | Lubricating oil (Engine oil, Grease, etc)

W08-02 . | Grease Chilorinated solvents (Trlchloroethylene Methyl chioride
- elc) Lo :

W08-03 : | Oil waste other than the above

wo9 Fine .. Chemicals | Pesticide, Medicine

and Biocides o ' :

w10 Pickling Waste - o R

W11-01 Filter ~ Materials, | tnorganic sludge

W11-02 Treatment Sludge | Organic sludge :

Wi12-01 Other Toxic | Non-HW mixed or contaminated with HW according to MOI
s substance Notification No. 6 (Year 1997) pursuant to the Factory Act,

w12-02 {besides Waste from specific industrial processes

W12-03 Chemical dust, Chemical container efc.

viil
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Introduction

Backg fou'n_d

Due (o the excessive concentration of socio-economic activities info the Bangkok

menopolltan arca and its neighboring provinces, waste issues have become a growmg
concern.

Solid waste has two categorles mumclpal waste (MW) and industrial waste (IW)

- Bangkok Metropolitan Administration (BMA) and provincial governments deal with

the former to a cerfain extent, aithough not fully satisfactorily because of the
difficulties of finding a future waste disposal site. The management system for the
latter, which is under the control of Department of Industrial Works (DIW) of

' Mlmstry of Industry (MOI), is, however, still lmmature in spite of its efforts.

IW is further divided mto two: non- hazardous waste (non-HW) and hazmdous waste
(II_W) Enough attention has not been paid to non-HW and how and how much it is

- actually generated, discharged, collected, transported, treated and disposed of is not
‘well known Without such- 1nf0rmai10n DIW does not have an effective control

measure over waste sources i.e. industries.

© On the other hand, a number of studies on HW have bcen carried out. “Preparatlon of

register on hazardous waste generation and GIS application for the province -
Samutpr_akdm is coming 1o its final stage with ‘an assistance of the German
government, and the master plan of HW management is being prepared by DIW, The

* progress of actual waste management projects is, however, very little because of a

lack of concrete action plans and strong oppositions of local residents against the

. pI‘O_] ccts

Given these conditions, the Gnvernrnént of Thailand requested to the Government of
Japan a study on a master plan (M/P) of industrial waste management (IWM) in the

Bangkok Metropolitan Area and its vicinity to be made. In response, the Japan -
Internationat Cooperation Agency (JICA), Japan’s technical assistance implementing
agency, ‘discussed the details of the study with the Thai side and the both parties
SIgned a Scope of Work (S/W) to implement the study.

After thc competitive tender, JICA appointed a joint venture of Kokusai Kogyo Co.,

- Ltd. and Ex Corporation as the consultant of the study.

1.2

121

| Scope of the Study

. Objectsves of the Study :

- The objectlves of the study were as bclow as defined in the S/W.

1) " To formulate a master plan (VI/P) for the proper management of
non-hazardous waste (Non-HW) in the Bangkok Metropolitan Area and its
vicinity with the target year 2010 as well as an action plan for immediate
improvement, taking integrated enwronmenta} protection and waste
minimization/recycling into consideration.
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1 Introduction -

2 1.2.2

1 14.2.3

Authority (BMA)), Samut Prakarn Nonthaburl Pathum Tham and Samut Sakhon - |

1.3

25 To- sot up proper standard and rcgulatlons for nori- huardous waste ‘

management U\Ion—IIWM)

3) o To formulate an actlon plan (A/P) on hazardous waste management (I IWM)

concentralmg in the area of waste reuse/recycling, industrial clustcr and Zero

emrssron conceptq

Study Wastes :

The study covered industrial waste (IW) that g genera‘ces at factorics regulated by the

~ Factory Act, B.E. 2535 (1992) The mdustrral waste has two categories: HW and
‘Non-HW. The former one is stipulated in the MOI Notification No.6, B.E, 2540
s (1997) 'md the latter in the MOl Notlf catron No 1 B E. 2541 (1998)

Study Area

-The study covercd the Bangkok Metmpohtan Area (or srmpiy referred as Bangkok in

the report which corresponds to the area administered by the Bangkok Metropolitan
Provmccs (See Flgure 1- 1)

Polsmes of the Study

lhe team set up four core p011c1es for worklng on mdustrlal waste managcment pians
(IWMP either M/P or A/P) in ‘this study ‘

_ 1. : Pract;cabllity

Any plans will be in vain | unless they are rmp!emented The team attempts to

~ formulate a practical TWM M/P and A/P not replicating the systems mnnmg in other
countues but reflecting the real conditions i in 1" hailand.

2. Sustamablhty

The team attempts to formulate a IWM M/P and A/P which aim al the establishment

of sustainable I'WM not passing environmental burden on to the next generation.

3. Social acceptance

Problems of IWM should not be left with only mdustrles but must be tackied by the

society. In order to involve the socncty, plans, for IWM should be accepted by the

society.

4. Thai initiative

The Thai side should take the initiative in carrying out the study, so that it can ]
smoothly brmg:, the output of the study, i.e. M/P and A/P, into effect and apply the

experience in other occasions.
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The work schedule is shown in Figure 1-2 and Figure 1-3.
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1.5  Persons Involved
a. Stlidy Team Members

 The JICA study team c.'oné.‘isted of the foliowing meinbers,

Tablet 1: Team Members -

" Field in Charge ' . .- Narme - Nationality
Team leadser / Industrial waste management Susumu Shlmura Japanese
planning. 7 :
Institution building ' o Anek Hirunraksf : Thali
R _ L Sakchai Suriyajantratong |
Industrial waste management .- - Tamotsu Suzuki * Japanese
Waste recycling and minimization . | Shoji Nakamura Japanese
Public sector participation -+ | Takeshi Kojima Japanese
Jindustrial waste treatment facmty planmng / site | Ichiro Kono ' Japanese N
evaluation, N R oL . '
Economlc and financial analyms B : Satoshi Sugimoto . | Japanese
Data management e " | Kunito Ishibashi .| Paraguayan
Social and environmental conSIderatlon * | Keiko Kani ' Japanese
Pilot project (tannery mdustrg) : Tomizo Ogawa : Japanese
Pilot project . . - o - Noriko Otsuki o Japanese
Governmental guidance for recycllng promotlon Zensuke fnoue o | Japanese -
Waste oil récycling - s - | Eiichi Yasuoka - - Japanese . @
Waste battery recycling - _ " | Kenji Kunogi : Japanese S
‘Hazardous waste survey - © - | Takeshi Higo . | Japanese '
Paint industry waste survey - | Toshihei Masuda | Japanese - -
Waste blender/Administrative coordinator 2 - | Kaoru Tsuda - Japanese
Administrative coordinator 1 .| Precha Chuntakorn Thai
b. Counterpart Members

* The following DIW ofﬁcets worked W1th the JICA team as counterpart.

Ms. Kanya Sinsakul/ Mr. Vlrah Director General

Mavichak Co - .

Mr. Veerachat Bunnagl Mr. Director, Bureau of industrial Environment Technology

Kosol Jairungsee : : '

Dr. Jullapong Thaveesri Head, Waste Management Dlwsnon Bureau of tndustnal
o | Environment Technology o _ @

Mr. Supap Sansook ' Scientist 8, Bureau of Industrial Envnronmental Technology

Mr. Supap Sansook Scientist 8, Bureau of Industrial Environmental Technology

Mr. Sudsakorn Pudtho .| Contract and International Cooperation Advisor

Ms. Kanokpan 80|ent|st 7, Bureau of Industnal Environmental Technology

Supatanasinkasem ‘

Mr. Naratip Lauhatirananda Scientist 7, Bureau of Industrial Enwronmenta! Techno[ogy

Ms. Nuchanat Suphansri . - | Scientist 8, Bureau of Industrial Environmental Technology

Mr. Kajornpong Sirivisoot Engineer 3, Bureau of Industrial Environmental Technology
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2
2.1

2.1.1

Current Ih’d ustrial Waste Management

Profile of the St_udy' Area Natural Conditions

Natural Condltion

The study arca exlends along the lower basin of the Chao Praya River and the Tha

Chin River in the Central region of Thailand. It covers the area of 5,593 square
_kllomcteis, and most part of the area is a low flat land. Bangkok, located in the center
of the study atea, is the most urbanized and industrialized area in Thailand, and

" agriculture and rice farms can be seen only in the sub-urban area. In the other 4

‘provinces, the areas bordermg Bangkok are now changing into tesuicntnl or

industrial areas from an agricultural area,

The chmate of the ocntral plain of Thailand is catcgon?ed as tropical savannah (Aw),
“and weather is divided into three seasons, winter, summer and rainy scason. An
- average rainfall was about 1,351.2 mm with-an average of 117.8 rainy days accordmg _

2.1.2

to the meteoroloycal data of th1s region in 1998 by the Meteorologmal Depar tment.

Soclai Conditmns

a.  Ad mlmstratlon

: Accordmg to the Natzonal Pubhc Admmlstratlon Act B.E, 2534 (1991), the nation

public administration of Thailand has 3 types, Central Administration, Provincial

- j Admmls’uanon fmd Local Adm1mstrat1on as shown in Flgurez 1.

_ Nat:onal Public Administration in Thailand | s Su'pervision'

- Centrat Administration i ' , Provincial Administration - J [ Local Administration 7 :

Office of Prime Minister

L . Changwat (Province) ' ] Adi:?r;i&‘:(rﬁilon

- Organization (PAC)

I—i Govermor (apoointed) i~ >

. Amphoe (District)

Ministries i (King Amphoe) - —— - Municipality

e
l__. Chief Officer (appo‘!nted)-}

L_- |

x| Tambol Administration

. Departments | | Tambol (Sub-district)

— . Organization (TAQ)

L e — ' L—[ Head (elected) | !.--": '
Local Offices . I Bangkok Metrapolitan
' . I Tambol Council b’ ~— Administration {(BMA)

| Muban (Vilage) |

Head (efected) . | l - Pattaya City

Figure 2-1: Structure of National Public Adfhinistratibn in Thailand
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al  Contral Administration

The Lenttal admlmetrauon is under the concept of centraimatlon by thc govemment
aiming at the application of national policies over the country and smooth
lmplementalmn for policy accomphshment :

‘Fhe central admlnlstrauon consrst% of the Office of Prime Mmlstm and 13 Mlmsmes -
The Mlmstr;es hdvc departmentq which act nearly independently and oﬂen have local
. ofﬁces :

a.2 Provmcnal Admlmstratmn

- The pxovmual admmistlatlon, Lmder the basw concept of decentrahzanon is
responsible for taking policies from the central admmlsiratlon to perform and to be .
representative of the ccntral govemmem agencxeq It has a h1erarchlcal structme as in
Tlgule 2-1.

2.3 Local Admlmstratlon

The local administration is based on the concept of decentrah?atton accordmg o the o
National Public Administration Act B.E. 2534 (1991) which stipulates that.any area is

~ ready for people participation in the local administration. . Therc are 5 types of the -
local admmlstratlon in Thalland today, as shown in Flgure 2-1.

a4 Structure of Public Admmlstratlon and Popuiatlon in Bangkok and its

Vlcmlty
. Prqw_nce_ : Popu!ation Provincial administration .| - Local administration.

- | Amphoes [Tambols! Mubans | PAC | Municipalities [ TAOs
Nonthaburi © - 879,029 6 52 421 1= T 37
Pathurm Thani 633,994 | 7 60 | 494 1 13 52
Samut Prakarn 977,388 5+ | 50 | 406 1 16 32

a 1 King ' '
: . Amphoe : ' : c o R

Samut Sakhon | 421,738| 3 40 | 288 | 1| 7T T
Bangkok 5,662,499 - B0 districts and 154 sub-districts

Source of population: Population statistics B E. 2542 (1999) prepared by the Department of
Locat Administration

b. Population

Population statistics B.E. 2542 (1999) prepared by the Depdr’tment of Local
Adminisiration indicates that Bangkok is the most crowed city where 5,662,499
people live. Population in Nonthaburi, Pathum Thani, Samut Prakarn, and Samut
Sakhon is 879,029, 633,994, 977,388 and 421,738 respectively. The proportion of -
population in these areas to the whole population is 9.3%, 1.4%, 1.0%, 1.6%, and

0. 7% in the or der as above, which sum up to 14 0% ' :

I @
T

. Pubhc Utilities
c.l - Electricity

Electricity supply in Bangkok is under the respons‘lblhty of Metropolltan Flectrlmty "
Authority, which also supplies electricity to part of Nonthaburi and Samut Prakarn.
Most of other arca in the study arca is supplied electricity by the Provincial
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- 24.3

F‘lcctrlcny Authonty, with an excephon of part of Nonthaburi, where the Eleetr:c
Genelatlon Authorlty of Thalland (FGA T) is the supplier.

€2 Water Supply

Water in Bangkok is prowded by Metlopolltan Waterworks Authority, whlch also
provides water some patt of Nonthaburi and Samut Prakarn. Its water sources are the

- Chao Praya River, the Tha Chin River and groundwater.

In the other provinces, the Provincial Waterworks Authmity'(PWA) is the water
supplier, but supply is limited to large commumties small communities and v111ages
outside the PWA sor vice area ‘mostly draw up groundwater by themselves,

'c 3 Wastewater Management

There are a number of wastewater tred[ment pldms constructed and operaied in the
study area including Bangkok, Nonthaburi and Pathum Thani. The plants in the
Bangkok mostly employ the activated sludge system. In Samut Prakarn, a plant is

under construction in tambol Khlong Dan, being expected to complete by 2004.

There is no wastewater management project in Samut Sakhon.
Ec_onomic Conditions
a. Natlonal Economy

Thdl economy has been keepmg its high growth for a long term since 1960s. Rapld

.. industrialization due to a large inflow of direct capital investment and increase in

export in. 19805 changed the agncuiture oriented economy to industry and service

= orlented

In the case of Thal economy, the trend of export and 1mp01t has a high COIT elatlon
with the growth of national economy because the total of export and import value

- covers more than 50% of the gross domestic product (GDP). However, while the

increase in export accelerated the imports' of raw materials as well as the production
of relevant mdustrles 1ts p051tlve meacts on domestie economy were limited.

Another 1mportant characteristic of Thai economy is the dlsparlty in income among
the regions, especially between the Bangkok metropolis including its vicinity and
other regions. Large-scale industries including foreign firms dealing with expott
and import businesses are mostly located in the vicinity of Bangkok, while agriculture

-and small and medium size enterprises (SMEs) arc the main industries in other

regions. It implies that poverty alleviation and reduction of income disparlty will be
a more 1mportant policy issue to be addressed in Thailand.

al Hlstory and Present Status of Thai Economy

Figure 1,—2 shows the trend of actual economic growth rate in Thalland between 1970
and 1999. Even though the first and second oil crises slowed the pace of economic
growth, the Thai economy grew steadily as a whole until the latter half of the 1990s.
In particular, from 1988 to 1990, it recorded the growth rate of over 10% for the
consecutive three years, mainly due to the increased inflow of direct investment
influenced by the trend of a strong yen and a weak dollar, as well as to the increase in
the exports of diversified products. The unprecedented financial crisis in the second
half of 1990s hit the Thai economy, ending with the negative economic growth for
two years (1997 and 1998), but the average annual growth rate during 1970-1999 was

9
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6 5% and it can be sa1d that Thaitand is one of the most succesqful countrlee in Asia
in its economlc dwelopment

10
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F:gure 2-2: Trend of Actua! Economlc Growth Rate in Thalland (1970 1999)' |

: Source NESDB (Natlonal Economlc and Somal Development Board)

* Currently in 2000 the GDP in Thalland reached around 122 b1lhon U S do lars, which
- was the second largest after Indonesia among the ASEAN countries.  Thailand is
also taking the leading role in the.developmcnt of Indochina economic zone.

a2  Structure of Tliai ELOllomy

Tha1 economy drastlcally changed its structure w1th rapld mdustrlah?aimn in the late
- 1980s. " Comparing the structurc of Thai economy between 1980 and 1990, the ratio
~of agriculture to the GDP decreased from 23.2% to 9.3% while the ratlo of
manufacturing industry mcredsed from 21,5% to 35. 5% : :

Regardmg the ratio of employed persons by sector, the percentage of agriculture

sector decreased from 64.0% to 48.4% between 1990 and 2000 while manufacturing,

commerce, and services sectors increased their percentage of employed persons

during the same period. However, agricultural sector still takes the biggest role in the
: employment of potentlal labor force. :

a3 . Per Caplta GDP and ifs Regwnal Dlsparlttes

* Per capita GDP has also increased with the growth of national cconomy in Thalland
Per capita GDP of 2,173 bahts in 1960 had doubled to 4,077 bahts in 1970 and
increased 3.5 times more to 14,180 bahts in 1980. Just before outbreak of the
economic crisis in 1996, per capita GDP recorded 77,043 bahts or 3,100 doilars US.
Since the outbreak of economic crisis, per capita GDP drastically decreased with the -
depreciation of Thai bahts against US dollars and other foreign currencies, endmg up
with 74,675 bahts or 1,976 dollars US in 1999,

.(,omparmg the level of per capita GDP amon;: ASEAN countries, Thalland is the
third b1ggest after Smgapore and Malaysia.

11
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_An important issue 10 be addressed in Thailand is the disparity in Wealth among '
regions, Bangkok and its vicinity produced 48.4% of the total GDP in 1998, Per -
capita. GDP in Bangkok and ‘its vicinity is 4,990 dollars US annually while the -
average in the Northeastern chlon only reached 638 dolars US. Solution to this
disparily in wealth: among regions w:ll be a key to the futther development of the
national economy in Thailand. :

b. chlonai ]Lconomy (the study area)

In terms of GDP, the study area produces 48.4% of the natlonal total Bangkok covers
. 79% of the GRP in the study area. - In terms of GDP in Thalland the percentage
covered by Bangkok reached around 37%in 1998. '

- Onthe other hand, compam,on of per capita GRP in 1998 at current market pnces by ©
provinces in the study area shows that Bangkok recorded the largest per capita GRP
of approximately 231 thousand Bahts, which was followed by Samut Sakhon’s 222

- thousand and Pathun Thani’s 211 thousand bahts. Nontaburi showed the lowest per
capita GRP, 110 thousand and these ﬁgutes indicate the differenee in’ the scale of

' economy among the provmces in the study atea. : :

c.' Industnes
cl Gencral

Manufacturmg mdust1y is the second largest aﬂer service mdustry 1n tenns of GDP in
Thailand, accounting for 35.5% in 1999. . According to the industrial statistics in
1998 provided in the Statistical Yearbook of Thailand 2000, Bangkok and its vicinity,
the study area, covers about 63 % in terms of the number of manufacturing

* establishments.” The study area can bc defined as the center of manufactuung .
mdustry in Thailand :

Although the numbe1 of estabhshment‘; is largei in Bangkok the number of
~ employees and g1oss output value of manufacturing industry is much larger in the
vicinity, This is mainly due to the concentration of large-scale industries in the
vicinity resulting from the active dcvc]opment of industrial estate emd parks '

c.2 Number of Reglstered F actories

Industrial Statistic 1999 indicates that the highest number of registered factories et_ '
21,309 is found in Bangkok, while it is 5,589 and 2,710 in Samut Prakarn and Samut -
Sakorn respectwely Comparing with the number in the year 1991, the hlghest

increasing rate is recorded by Samut Sakorn, followed by Pathum Tham and '
Nonthaburi. :

3 Characteristics of Manufacturing Industries in the Study Area

In terms of number of establishments and employces, sub-sector of textiles and
wearing apparels is the largest among the sub-sectors of manufacturmg industry in
Bangkok and its Vicinity. Sub-sector of metals and their products is the second
largest in the number of establishments while food and beverage sub sector is the
second largest in the number of employees.

Regardmg the gross output value, electronic machinery and equipment rﬁanufacturing
is the largest, accounting for 20% of the total of manufacturing industry in the Study

12



The Study on Master Plan on Industrial Waste Managemen! in the B(mgkok Meﬁ opolitan Area and JICA
its Vzcmny in the Kingdom of Thailand : 2 Current Industrial Waste Management,

Area. Food and beverage mannfactu_ring industry is the next largest and followed by
- textile%/wearing apparels and tramport machinery and equipment sub-sectors.

Looking into the value~added of cach sub-scetor of manufacturing mdustzy, food and
beverage sub-scotor is the biggest, accounting for 23%. of the total value-added
produced by the manufacturing industry in the study area. Next biggest is the motor
vehicles manuf'tcun'ing sub-scctor, eovering about 17%. :

cd Development of Industnal Estates/l’arkﬂa

Aceordmg to the ‘Y2K Taetory Dircctor y & Map, thele arc 11 industrial estates and
parks in the study arca. - Bangkok and its vicinity area is designated by the Board of

' Investment (BOI) as Zone 1, in which investment is strongly promoted by providing
special economic incentives to the investors as shown in Table 2-1 below.

fable 2-1: Investment Incentives in Zone 1

investment outside industrial Investment inside industrial estate/park
. estate/park : :
Zonei |- 50% reduction of import duty on |- 50% reduction of !mport duty on
: - machanery - : . machinery,

One-year exemptlons of |mport = One-year exemptions of |mport duty
duty on raw materials for the products on raw materials for the _products to be
to be exported : | exporied. -

’ ' - " Exemption of corporate mcome tax
for 3 (three) years. .

Source Chamber of Commerce .Japan Tha1land Office, 2001 -

In Thailand, there are three types of industrial estates in terms of their developers, i.e.

direct development and operation by the Industrial Estate Authority of Thailand

(IEAT), joint development and operation between IEAT and pnvate sector, and
- development and operation solely by private sector. Investment in the IEAT
affiliated industrial estates can obtain such incentives as freely acquisition of land,
- employment of foreign experts, and remittance of capital or dividend to abroad.

- In terms of the levels of incentives, BOI categorizes the industrial estate info three
types, narmiely, General Industrial Zone (GIZ), Export Processing Zone (EPZ), and
Free Trade Zone (FTZ).  Although there is no FTZ realized, evolved EPZ, named
EPZ-plus, is establlshed with additional incentives. In the case of EPZ, the above
incentives are permanently pmv’lded to the enterprises without any spemﬁed duration.

In the context of above encouragmg incentives, mdustnal cstates and parks were
actively developed and operated in Thailand. Bangkok and its vicinity area are
among the most actwely developed areas of mdustr1a1 estates and parks.

d. Furthel Progress of Industrlah?atlon and Industrial Waste

With the recent recovery of economy in Thalland its industries will also restart their
further growth and technological development. Particularly the high~tech industrics
are expeeted to increase with the growth of foreign capital investment in Thailand.

The hxgh tech 1ndustr1es manufacture hlgh value-added products by utilizing
- advanced technologies and processes, while they generate the industrial wastes that
require specific' treatment processes for their detoxification. Generation of these
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types of waste is expeeted to mercase w1th the teohnologtcal 'ldvancement of
mduetrlee in Thaﬂand . S ‘ : _

Therefore, it is the key of sustamable economic and mdustrtal development in
Thailand to establish proper industrial waste management system, starting from legal
and regulatory mechanism to tho development of industrial waste recyclmg, treatment

" and landﬁll fac;llttes

2.2

221

Eurthormorc conetdermg the importance of export processmg 1ndustues in' Thai
cconomy, implementation of proper indusirial environment management in these
industries will be the key of sustaining their. presence in the international market in
the current trend of standardization of environmental management syster under ISO

- 14001 as well as the environmental comphance under the multi-national free trade

agreement In this respect, industrial waste management in Thailand is the policy
issue of prlmary 1mportanee that rnay determme the future success or tallure of its
cconomy. : ‘

Important Fmdmgs m F|eid lnvestigatmns -

In order to understand the currcnt mduatnal waste management (IWM) in the study_

- area the followmg interview surveys are oarrted out.

B _Factory Survey; S

~ Questionnaire survey on needs of waste exchange _
" Survey of non-HW coilcctlon/transport orgamzatxons
* Survey of wasie reuse/recycling/ireatment companies;

Survey of associations of industries, waste colleotton/transport compames and
waste reusefrecyclmg/treatment compames

Objectives, procedures and other details are in the Mam report ‘Only partlcuiariy '
important ﬁndmgs are presented below '

Factory Survey
s 17 2 % (37) of faetorjes discharge mlxed wastes of HW and nonoHW

e 206 factories (96%) that gave valid answers about waste generatlon annually
generate 1 18,904 ton of non- HW and 27,349 ton of HW. :

> 14 9 % (32) of factorics have on- _site treatrnent of I'w and 23 1% (50) of
- factories conduet on—s1te reuse or recyelmg of IW

e  The most common collectton service pmwder is prlvate compmy contracted by

factories (54%), followed by Pho Kha Khong Gao (waste buyers) (50%) and
the municipalities (21%).

. Almost all (963 % (207)) of the fa.ctones answered they know off-31te
treatment/disposal  of their IW, i, method used and name of the
' treatment/dispos'al companies oI names of the persons in charge.

¢ Figures below present non-HW flow and HW flow of 206 factones surveyed
that gave valid answers about waste generation. In addition waste flows of each
category of non-HW and HW are presented in Annex 3.3.
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No.n-HW Geheration Fiow (fonlyéar) '

Factory Categery .| . All |
Type of Waste [ All |

' R Collection & On-site
Site ) Transport Treatment
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 E—
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y
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b, A . 4

Storage
> E02
Reuse 0.5%
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On-site 0.4% | Reuse
Treatment IRecycling
1,116 s 553
0.9% 0.5%
TStorage
. » 20
Generation] | 0.0%
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100.0% . MWunicipai
. gl 4,154
Unit: torvyear . 1.0%
. _ :
Offsite Private Company L Privete Licersed
Lyl 85438 30,564 : > 1,989
71.9% 25.7% _1.7%
Reuse/Recycle -
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. £3,721 ' 1,115 1.0% > 845
45.2% : 26,915 22.7% 0.7%
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‘100.0“2»
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540 102810 1 622 | | 2,834 !
0.4% i 88.5% 0.5% 245 -

Figure 2-3: N.on-H\N Flow of 206 Factories SL;.r.veyed :
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HW Generation Flow (ton!yéar}

Factory Category
Type of Waste

Generation|

27,350

100.0%

Unit: tentyear

-

206 factories

[ 2001
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» 3,383 12.4%
Storage] » 50 0.2%
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: Treatment {Recycling !
— e 9,312 > 818 : ;
34.0% 3.0% - [Storage
» 114
0.4% )
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i i ; {Municipai}
“Funicipal L WA T R2%
r 51 » 51 . 0.2%
0.2% » 54 0.2%|
1,305 %.8%)
' [Private Licensed
Offsite Private Company 18 1 0.1%;
14,194 > 12,313 ! 5312 [19.4%
51.9% | 45.0% [ 5,330 [19.5%]
Reuse/Recycle "
‘[ Waste Buyer L 6136 [ 22.8%] _ Private others
lﬂ 1,831 g 35G T 1.3%) 811 -
5.7% 6486 | Z23.7% 3.0%
- [Waste Buyer] -
» 1,484
. 54%
27,349.8 i 7.111.7 9,100.5 [ 2590 | 51406 47378
100.0% : 255% || 33.8% 09° [ | [ ATE%

Figure 2-4: HW Fiow of 206 F actories Sur‘v_'eyed.
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'2.2.2

. 'About half (47 9% (103)) of tactouos 'mswerod IW will not morca%c 80 much,
but factories that have a plan of waste management improvement were fow
except for large-scale factories.

o Most factories, 81 %, expressed their intercsts in a waste exchange program and

‘about half of factori ies (47.4 % (102)) have wastes that would be possible IW
for tho program.,

1t s difficult to draw genoral findings about ﬁnancml matiers of collection,

~ on-site disposal and final dlsposal because the valid replies were diverse and
nol many enough Annex 3.2 is to be referred.

. ) Accoxdmg to the evaluation of 215 factories on the current [WM- about half

(47.4 % (102)) of factories have some ploblem‘a on it. The most significant
‘ problom 102 factoties face now on IWM is “ngh IW treatment cost” (29% of
- 102 factories), followed by “No or limited services available for treatment”
- (27%) and “Lack or limited reuse and recyclmg of IW” (14%).

'Sorvey on Non HW Coliéchon and Transportatlon Crganizations

g Factoly waste is collected by the followmi, tmee parues

H  3 Loca] administr atmn ((hstncts m Bangkok and mumc:pallty offices in its
: surroundmg provmces) i

The dlstrlct offices collcct wasic from factoues accordmg, to the Agreement made on

o 2 January 1997 between the BMA and the DIW which stipulates that the BMA

‘should tentatively collect waste from factories excepl for hazardous waste. In
‘municipalities, there is no legal stipulation, but waste from factories is collected by
‘the municipality offices as a customary practice. :

- The'quaotity of waste collected by the monicipality is estimated at 21 1,357 ton/year,

- while 34,975 ton/year according to the Factory Survey. The difference may be caused
by the overestimated answers of persons in charge at the districts and municipalities.
~Also, the figure may include un-recyclable portion of indusirial waste that comes not

from factories but waste buyers but is regarded as factory waste.

b, Prlvate company of waste co!lect:on and transportation

' ‘Two companies, BYL and SITA-THAI, colleot and transport waste to cement plants
-by subcontracting out the work to Nature Trans. The former deals 7,000 tons/year of
. liguid ‘waste and the latter 20,000 tons/year of oil and solvent. The comparison of

these ﬁgures with the data obtained from the transport permit suggests there should
be more other waste collection/transportation companies, although the team could not

_ 1dent1fy them, _
e Waste buyer -

- “Waste | buyers buy waste dlrectiy from the factorics and sell it to the recyclers or to

the secondary waste buyers. Thus, waste may be carried into the recyclers via several
steps. From the factory survey, the team understood that the role played by waste
buyers is substantially large in IWM of the study area, but it was difficult to know the
detculs of thelr act;v1t1es and even their addresses.
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Survey on Waste ReuselRecycImgITreatment Compames
a. Factm ies w1th DIW Authorization as Waste Business Enterpnscs

chtorles that treat and/or dmpose of industrial waste have been reglstercd wnth DIW

as the Code 101 factories until December 2001. DIW introduced the new factory '

rcglstlatlon codes, Code 105 and 106 on Dcccmber 2001

. Code 1()5 Waste somng and/or landfi ]Img factory
e . Code 106: stte reuse/rebychng factorv

.Except for a few factories with Code 101, a large number of factor:as domg wastc.

reuse/recycling have been categorl?ed in a particular code depending.on what they
produce. By introducing the new codes 105 and 106, DIW intends to clearly

~ distinguish factories dealing with waste from others. The factory reg1strat10n process
of these codes has just statted, and DIW announced- “the Iist of factories engaged in -
‘waste treatment, recycling, or final disposal” under the Factory Act on April 24,

2002. The list includes all factories categorized in Code 101, and newly introduced
Code 105 and Code 106. The number of factories of codes 101 105 and 106 has been

- gradually increasing as shown in the table below, which compares the numbet of .

factorics as of November 2001 (as teported in DF/R(1)), April 24, 2002 (as in the
aforementioned list), and August 6, 2002 (as in the latest list available for the team

- during the final - field study work in Thailand). The study” on waste business
© enterprises camed out by the feam was based on the list of Aprli 24,

Table 2 2 Number of Factories w1th DIw Authorlzation as Waste Busmess

‘ Enterpnses
Type g;g‘ﬁg?gffgw*th August6, 2002 | * April24,2002 | Nov.2001
HW, 100 10" g 5
HW, 105 - 1 - 10 -
HW, 106 3 ' 2 B
" HWtotal 14 ' . E ' .5
Non-HW, 101 . 6 7
Non-HW, 105 5 2 =
Non-HW, 106 1 - B
Non-HW fotal - - - i2 9 -7
Total o 28 ' .20 ' : 12

Note *1: The Rachaburi Landfill, which is considered as a facsh!y at!ached to the DIW's Samae Dum

Center and does not have its own factory registration number, was not included in the list on Apnl 24,
but regarded as one facuhly in this !able o . . .

As the table above shows the numbel of factories wuh DIW authonzation as waste
business cnterprises has been increased since November 2001, At present, DIW is

receiving many applications for the registration of codes 101, 105 and 106, and the
number of authorized factorles will further increase. :

b, Rcusc/Recyclmg Activities

. There seems to bé cnough facﬂmes o1 receive most typcs of non—ha7ard0us ,

reusable/recyclable waste for reuse/recycle purposcs

18




The Stuely on Master Plan on Indusirial Waste Management in the Bangkok Metropolitan Area and JICA

2 Current Industrial Wasle Managemeant

s Vieinity in the Kingdom of Thatlund

2.2.4

225

However, the amount of sonie types of teeyelable waste which is collected to
such reuse/r eeyclmg facilities within the country is not enough. Nearly 70% of

aluminium scrap is imported and substantlal portion of PET boitles are exported

to China for recycling.

As for the reuseheeyelmg of HW, it scems to be limited to such waste as waete

oil, waste soivent and waste solder (for lead recovery)

- The use of cement factorles as a reuse/recycling facnllty is effectlvo to ptomote
- HW reuse/recycling, but it is still at the starting point. It first started at Siam

Cement Kaeng Koi plant in April 2001 followed by another, Siam city cement

~ple. As of February 2002, there are these two factories with code 101
: teglstratlons ' o

There ate many stakeholders ina reuse/rceyclmg process. The er] sltuatlon of

then ac‘uv1t1es 1s not yet well known

New factory eodes 105 for waste sortmg and landhllmg and 1(}6 for waste

‘reuse/recycling were created in December 2001, but a sysiem ‘to control

reuse/recycling mdustty mcludmg waste buyers is not yet adequately

: developed

Study on Assomatlons

The following ﬁndmgs were obtamed ﬁom the 1nterv1ews w1th 8 associations thdt
1ece1ved the team’s v1s1t :

' Generally, the mdustrta! associations are not so "much aware to IWM or
- pollution control. They are rather interested in the promotion of cleaner
: productton (CP) technology :

T he fol[owmg opinions were raised

- Since there are only a few compames which have an official penms.smn to
- collect and treat waste, the market of waste treatment services is not
competitive and monopolized. - :
- Therefore the waste dlspoqal cost has been i mcreasmg

5 assocmttons have been promotmg the better management of mdustnal waste
and also help the member companies to solve the problems due to industrial
waste. 5 associations give technical support to the members concernmg WM
by provtdmg 1nformat10n on technology

3 expect the gove_m_ment to gwe mfo_rmation, advices, and So_lutions on [WM.
All of 8 associations declared that they are willing to promote waste recycling.
The member companies are trying to reduce the industrial waste and need the
mformalton on waste treatment technology. '

Study on Mumc:pal Waste Management

'a.

Unclear Respons:bllity for Colection of Industrial Waste

: Before the - MOI Notlﬁeatton No.1 BE2541 (1998) was 1ssued the local

administration was responsible for even industrial waste except for the hazardous
one. The issue of this notification means that DIW is responsibie for the management
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of industrial waste either non-hazardous or hazardous one, but in fact-, the local
administrations still collect non-hazardous industrial waste. In case of the BMA, the
district offices collect non-HW from factories according to the said memorandum,
When the agreement was made, it was expected that private companiés would e appear
soon which collect non-HW from the factory as their business, but yet no companies
appear. Therefore, the district offices ate still forced to collect non-HW and it goes to
the mummpal landfill sites, while DIW cannot promote the pammpatlon of the prlvate
sector in the non-HW mamgoment business. : :

| 'l‘he problem is that the lccal adm;mslrauons collect indlustrial waste w1thout bearmg

the responsibility of non-iiW . management which is retained by DIW. It may
discourage the mummpahty s effort. It is much better to entrust respom1bll1ty to the
local admlmstratmn in order to encourage their collection servnces '

b. Illegal Dumpmg

It s rcpoxted that there are lllogal dumpmg s1tes in some of the dlstucls and

municipalities. It is said that most of them are waste discharged by the residérits in the

~ area nearby. This might indicate that waste collection frequency for the residents is
- insufficient. District and municipality - ofllces should clarify the reason why illegal
: dumpmg occurs and should take necessaiy measures to 1mpr0ve the service quahty

for the re(sldents

PUinc Opinion Survey
a (:enerai issues

_ The result of cross sectional analys1s by sex, age, monthly household income and
~ educational background revealed that the educational background is a decisive factor

in many questlons of the questionnaire, In this report, the re‘sult of survey was
analyzed paymg more attention {o the educatlonal factor. : :

People with h;ghel cducational background tend to be more mterestcd in

environmental issues, evaluate the current environmental situations stricter, and be
more critical about government policies and measures, Since the ratio of people who
£0 on to umverslty is e\;pected to continue to increase and people in general are

expected to be more aware of environment issues in Thailand, it can be said that the

opinion of the group with bachelor degree or higher can be used to cxpect future trend
of public opinion about mdustr:al waste and its management. :

b. Envlronmental awarencss

. anronment is not a pnmary issue, but people keep a great interest in
environment issues. The main sources of information on env;ronment are TV
news and newspaper.

. Air polluuon and deforestation aré the top issues among envnronment concerns.

. Since the financial crises in 1997 people tend to give more pl‘lOI‘lty to ec,onomzc'
development rather than environment conservation,

. To improve enwronment people think that tlghtemng control on pollutlon by
the government is the most needed countermeasure.

c. Industrial Waste and Its Managemont
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2.3.1

. People are llltelbsttd m IW issues, but the level of knowledge is not high in
-gcneral ‘

o lllegal dump'ing is regardéd as a major pl;obleln and a cause of pollution, and
people want the povernment to tighten control on illegal dumping,

e Mote than 60% of respondents agreed that it is urgent to construct new IW
P g

treatment/disposal facilities, but higher educated group tend lo agree with the
construction plan conditionally; to tighten control on illegal dumping; to reveal
~ information; and to tighten control on the operation of facilities,

e As cdndiﬁdné to accept the construction 'plan" of TW treatment/disposal

-~ facilities, participation in the decmon makmg procesa “and careful site selectlon
were top 2 demands

Database D_eVelopment

Current Database

a. Current Database (DB) of DIW

DIW has two 1mpmtant DB: one 1s the factory reglstrauon DB and the other is the

: GIS mdustnal location DB

_Aa 1 B Factory Reglstratmn DB

| a 11 DB Structure .

The Factory Reglstratlon DB contains thc dala of all the registered 121 231 factoue%

in the whole country. Database has such basic data items as factory registration

- number, factory name, address, horsepower, expired date of operation licence,

number of workcrs and mdustnal type. Some of these data can be seen at the DIW’s
website.

o oall Problem of DB Update '

The analysw of the Factory reglstrahon DB has detected a serious problem of data

: ‘update. DIW should take an urgent action to solve the problem of not updated DB,
- otherwise this DB will not be useful even as a reference of the general and principal
- information of the factory. The information of this DB is essential because it is the

starting point for any study, analysls and control of the factories and therefore it

should be updated and to have truthful information.

‘Database update s expedted in such occasions as:

. When the factory pays thc annual fee.

. When the factory wants to enlarge thelr productlon and quuests a new
" permission.

. When the f'ictory is 1nspected by thc DIW inspectors.

But Eatest mformauon is not always available in these occasions because some

factories do not cooperate DIW and refuse information disclosure. It is usually DIW
regional offices that acquire latest information, but even if they can do so, data is sent

- to the DIW headquarters not in a digital form but in a written from because the

database system used at the regional offices is different from that of the headquarters
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- and data can not be transferred from one to the other, Comequently, docUments pul

together from 74 regional offices over the country to the headquarters have been left

“untouched and pllcd up.

© With regard to hardwaro DIW has onough capamty The 4 Factory and Inspecllon

Burcaus have approximately 100 workstations and 400 employees that are dos;gnated

- for the control of the mdustues, and at least one tormmal workstation in each

provmc;al ofﬁoe

a2 GIS Industual Locatmn DB

The GIS Industrlal Location DB contams the locatlon data of 121,231 factoues in 1he '
: whole country, on whlch the exact looatlon of the factories can be shown

b. Current Datahase on IWM

At pxesont the DIW has one DB rolated to IWM. ihls DB oontams the rcg,lstration
record of factories that generate HW only in Samut Prakarn province. The DB is
developed under the project pxomoted by Thai-German Technical Cooperation

Program, “Preparation of Register on Hazardous Waste Generation | & GIS'
Application for tho Province Samut Prakarn” in the year 1999.

At the hegmmng, the database mdnagoment system (DBMS) of this DB and the

DBMS of the mam server of IT Center had an inconvenience to be mterconnected

~ due to different operating systems. After the development of a computer program, at

present the databases are infercornected and the HWDB of GIS Data Center can draw
the gx—,neml mfonmuon of factories from the main faotmy régistr atlon DB,

But here also exists a- ploblom that has to be solved as soon as posmble by DIW The

- factory registration DT3 is not updatod perlodlcally and in this snuatlon many types of |

report will be cmlttcd with false data.

Developm'ent Plan'

a Development Plan ior New Database

At the end of the first study work in Thailand, DIW and the team sngned minutes of o

meetings on the progress report (2) and agxeed that the team would develop the
following three databasos and apphoattons io manage them,

¢  Non- Hazardouq Waste Database {Non-HW DB)
¢ Manifest System Database (MS DB)
. Waste Utilization Databasc

Waste Ut1!1?at10n Database will be dosonbed in Chapier 4. 3 1.

For DB managemem three personal computers, two prmters and accessorxes have
been installed in the Environmental Section, Bureau of Industrial Environment

Technology, of DIW.

b. Dev eiopmcnt of Non-HW Database

b.l1. Background

Smcc there was no database of non-HW it was dec1ded to estabhsh :ts deIS Ddta on
non-HW obtained by the factory survey were entered to the database.
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b2 Database Fields

Databas'c ﬁélds are as below,

Name

Description

Fields

1.Waste type

Type of classification of waste

(1) Waste_Type_ID

(2) Description

2, Waste Category .

Category of classification of waste

(1) Waste_Category_ID .

" (2) Waste_Type_ID _

(3) Description

3. Waste Sub

Sub category of c!asmfcallon of
waste

() Waste_Sub_ID

{2} Waste_Type_ID

(3) Waste_Category |D

(4) Dascription

4. NonHW

General detall of generallon of wasle
from faciorlm;

(1Y NonHW_iD

(2) Facreg

(3) Wasie_sub_ID

(4) NonHW _Description

{5) Process_Description

(6) Generated_Amount

(7) Amount_unit

5. NonHW_Sub ~ -

Detail of treatment/recycling/disposal

of each waste of NonHW tahle

(1) NonHW._Sub_ID

(2) NonHW _ID

(3) OnOHSite

{4} Amount

(5) Treatment_Amount

(6) Treatment_Method

(7) After_Treatment_Amount

(8)' Recycle_Amount

{9) Recycle_Method

{10) Disposal_Amount

(11) Disposal_Method

b3  Outcome of the Non-HW DB and Future Usage ;

The establishment of the database enabled the team to check, integrate and analyze
the data. As a result, the team could calculate the waste generation rate of each type
of waste and of each category of industry, by which the team further could estimate
the total waste generation amount in the whole study area in 2001 and 2010,
Moreover, the dna!ysm of the database could produce the waste flow. The waste flow
explains the reality of IWM by describing how much waste is reused/recycled
freated, or disposed of on-site or off-site,

In this manner, this database is useful to investigate the non- HW management system
and identify the issues to be improved.
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b4  Future Use and Institutional System of Non-HW DB

For the continuous use of this databasc it is necessary to wpeat the faotory suwey, as
done by the team in the present project, every a few years and to update the data. It is
recommended to have a legislative measure to obhgate factorics to diSCquC data of
their waste management to {)IW :

If the data is updatcd the total non- IIW genezatlon amount and waste flow can be
estimated periodicatly, and it is also possible to monitor non-1ITW management wzth
- the progress of the M/P, and to review the non-HW management pollcxes :

Because the non- HW DB is a new database, DIW does not have an 1nst1tu110nal_

_ system to operate or maintain it. The daily O&M work is, however, minimal and data -
updatmg will be well done using human resources outside as it is an event only once
in a few years : '

To facilitate the O&M of non-HW DB the team prcpared an opcranonal manual (m h
English and Thai), as shown i in Annex 6.1, ' .

b.S Improvement of Non HW l)B

. The problcm of update of the factory reglslratlon DB should be sorted out in order for |
-the non-HW DB to be useful. The team arranged the non- HW DB s0 that its datacan
‘be exported to the DIW factory registration DB. In this manner, data from factory
surveys that are recommended to be carried out periodically, should be utlhzed not

. only for the non—HW DB but also for the factory reglqtrdtlon DB. :

e Dcvelopment of Mamfest S}, stem Database S : S B @
el Backgrnund | ' o | |
At present, DIW mtends to enforce the manifest system shown in‘Figu_re 2-5, but it is -
not fully operated. The form has six copies, but only Copy 1, which comes from the
Samae Dam Treatment Center, is available at DIW, but the copics are simply filed

without being digitised. Consequently, the team and C/P agreed to develop a Manifest
System DB (MS DB) to which the data of Copy 1 would be entered.

DIW obtained the ‘manifest data from Samae Dam Treatment Center in dlgltal format
and provided them to the team.

24



The Smdy on Master Plan on Industrial Was-!(’ Management in the Bangkok Metropolitan Avea and JICA

it Vicinity in thé Kingdom of Ihm!and 2 Current Industrial Waste Management

L L T T
FerL i Sl TP
vt

-
o

Manifest

Form
(keep Iyaars)

Manifest

Form
(ke2pdyears)

Manifest

Form
{keep 3yacrs)

Permission 3
To ,-\-;'r:’:al Manifest
Transport Form
HW . Repqﬂ

. Wokstalion Wo;lés.!alivn Workslation

Main Server

DEMS

Factory
Registration DB

Figure 2-5: Manifest SySterﬁ Scheme

c.2 Data Flelds

Flelds of data in tables are as shown below

Name - . ©o ‘ Description / Fields
1. MSFactorySheet Details. of Manifest data came from factory
' (1) Manifest 1D : | (19) Transporter_ID
{2} Facreg SRR : (20) TransporterTruckType
3 FactoryEmergencyConlactNo (21) TransporterTruckRegistrationMNo
(4) FactoryEmergencyContactName | (22) TransporterEmergencyResponse

25



The Mua’y on Master Plan on Industrial Waste Managemen! in the Bm:gkol» Melropoh!an Area and o - JICA
its Vicinity in the Amgdam of Thailand .

2 Gurrent Industrial Waste Management

(5) FactoryCerificateName

{23) TransportarEmergencyPhoneNo

{6) FactoryCerlificateTitle

(24) TransporterCerificateName

{7) FactoryDate

(8) FactoryTime

(26) TransporterCertificateTitle
{26) TransporterDate '

(9) Wasle_Sub_ID

{27) Processor_ID

{28) ProcessorWasleQlyReceived

(10} WasteDescription -

{11} WasteContainerType {29) ProcessorWasteQtyUnit
{12) WasteContainerNo (30) ProcessorArrivalCertifName
{13) WasteTotalQly 1'(31) ProcessorArrivalCertifTitle
(14) WasteTotalQlyUnit (32) ProcessorArrivalCertifDate

(16) ContraciNo

(33) ProcessorArivalCertifTime

-{16) PurchaseOrderNo

(34) ProcessorAcceptanceName

{17} WasteProfileNo

{35) ProcessorAcceptanceTitte

(18} AddltmnalDescriptwnWaste

2. MSProcessorSheel

(36) ProcessorAcceptanceDale

Detall of Manifest data came from processors.

(1) Manifest_ID

(11) Waste_sub_ ID

i (2) Facreqg

{12) Processor_WasteQiyReceived -

(3) Transporter_ID -

{13) Processor -WasteQtyUnit

(4) Transp_TruekType

{14) Processor_ArrivalCertifName

| {B) Transp_Truck _ID

‘| (15} Processor_ArrivalCertifTitie

(6) Transpﬁ_Emergency Response

{16} Processor- ArrivalCertifDate

(7) Transp_Eimergency_PhonéNo

{17) Processor ArrvalCertifTime

{8) Transp_ Certificate_Name

{18) Processor_AcceplanceName -

(9) Transp_Cettificate_Title

(19) Processor_AcceptanceTille

{10) Processor_ID

3 MSPrbCesor_

General Information of Processor

{20) Processor_AcceplanceDate

{1} Processerl

(4) PhoneNo

(2) Name .

(6) FaxNo

(3) Address -

4. MSTransporter

General information of transpoder :

(6} email

(1) Transporter_ID -

{4) PhoneNo

{2) Name

{5) FaxNo

(3} Address

c.3 Outcome of the MS DB and Puture Usage

{6) email

From the work of this database development the fo]lowmg was revealed

® In total, 18, 812 of mamfest form copy 1 from 549 factorles in 2000 and 6 689

from 413 factories in 2001 (from January to June) were submitted to DIW. The

unit to express the amount of waste is not unified and tons and cubic meters are

‘used. If the figures are simply summed up rcgardless the unit, it comes to
131,752 in 2000 and 47,631 in 2001.

Table 2-3: Manifest Data frOm Samae Dam _Cent_'er_(Nu_mbai* of Factories,
Number of Manifest Sheets and Waste Amount)

: n 2001

Year 2000 . (Jan.-June)
Number of Factories . _ 549 © 413
Number of Manifest Sheets 18,812 .- 6,689
Waste Amount (ton andfor m3) - 131,782 47,631
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. 'Faet_ories which send waste to the center are controlled by their names and DIW
factory registration codes are not used.

. It was found not casy to sum the amount of each type of waste. This is because
- the center categorizes waste for the purpose ol price setting, and different code
numbers are assigned to cven the same type of waste if it comes from dlfferent

- factories.

'_o The tleatment eapaclty of the center is 1 ,000 ton/day If ton is used as the unit
and the cenler operates 300 days in a year, the operdtton rate of the center is
about 44%,

DIW spec1ﬁeg the subm:ssmn of Copy 1 of the mamfest form as a condmon of the =

Code 101 license. The present study only dealt with the manifest data from the Samac

Dam Center, which were already digitised by the center. If DIW makes sure that all

the code 101 factories submit Copy 1 and data is transferred to the MS DB, the total

amount of waste that is propelly treated of disposed of can be obtained and useful to
. verify the waste flow.

If DIW is to introduce the electric mamfest system, this database w1ll serve as a bac;e
e 4 ' Inst;tutlonal System of the MS DB

The MS DB is the new database as well as non-lIW DB, and the DIW cur rently does
- not have an institutional sysiem to operate and mamtam the MS DB as a regular
Work B ' :

However thc Samac Dam Lenter has been dlg;tlsmg its data. If DIW standardmes a
rule of data format (see the next section, ¢.5.), enforces the rule at the Samae Dam
Center, and has the digitised data sent to DIW together with Copy 1, it should not be
a trouble to update the data of Samae Dam Center. The similar procedure should be
applied to the other code 101 factories.

To famhtate the 0&M of MS DB the team prepdred an operatlonal manual (in
English and Thai) as shown in Annex 6.2.

5 _ Improvement of MS DB

At present the bill of hazardous waste manifest system of PCD/MOSTE described in
Section 5.4.2 of the Main Report is under discussion. DIW/MOI should be prepared
to modify or improve the MS DB to adjust it to the manifest qystem

It is essential to standardize the digital data format for the improvement of the MS
" DB. Spemﬁcally, the fo]lowmg issues should be sorted out.

@ - . in the mamfest the DIW regrstratlon number is not writter. Wxthout the code, it
' is not possible to make. a full link between the Manifest DB and the main
factory registration DB of DIW it is difficult to really utilize this DB to control
waste management at factories. The team recommends DIW to use the DIW
registration number to identify all the factories which send waste to Samae
Pam. Otherwise it will be hard to know which factorles registered at DIW send
how much waste to this treatment center. :
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(5) FactoryCertificateName (23) TransporterEmergencyPhonaNo
(6) FactoryCertificateTitle : (24) TransporterCertificateName
(7) FactoryDate - | (25) TransporterCertificateTitle
(8) FactoryTime " | (26) TransporterDate
(9) Waste_Sub_ID - : (27) Processor_ID .
) | (10) WasteDescription Ce {28) ProcessorWasteQlyReceived
i o - [ (11) WasteContainerType (29) ProcessorWasteQtyUnit -
o = ' (12) WasleC'o_ntéiﬁerNo : (30) PracessorAnivalCertilName -
(13) WasteTotalQty. © | (31) ProcessorArrivalCertifTitle
(14) WasteTotalQtyUnit - | (32) ProcessorArivalCertifDate
(15) GontraciNe = -~ - (33) ProcessorAnivalCertifTime
(16) PurchaseOrderNo . . . (34) ProcessorAcceptanceName
{17) WasteProfileNo (35} ProcessorAcceptanceTiile
{18) AdditionalDescriptionwaste . | (36) ProcessorAccepianceDate
2. MGProcessorSheet | Detall of Manifest data came from processors ; :
(1) Manifest_ID - .. o (11) Waste_sub_| iD ) :
(2) Facreg e E (12) Processor_WasteQtyRecelved
(3) Transporter_ID = - x {13) Processor -WasteQtyUnit
(4) Transp_TruekType . . L | (14) Processor ArrivalCertitName
{5) Transp_Truck_ID ~ =~ = . (15) Processor_AmivalCerlifTifle
{6) Transp_Emergency_| Response - | (16) Processor. ArrivalCerlifDate
(7) Transp_Emergency_PhoneNo - | (17) Pracessor. ArivalCerlifTime
(8) Transp_Certificate_Name : (18) Processor_AcceptanceName
(9) Transp_Certificate_Title 1 (19) Processor_AceeptanceTitle
.1 (10) Processor_ID- - | (20) Processoi_AcceptanceDate
3. MSProtesor General [nformation of Processor i : ‘
) (1} ProcessorlD . {4) PhoneNo
(2) Name . - . R {5} FaxNo
. | (3)Address - - o o (6} email
4. MSTransporter - General information of transporter 5 C
() Transporier_ID - | {4) PhoneNo
(2) Name - - ) (5) FaxNo
(3) Address - . ) A{B) email

c.3 Outcome of th_é MS DB and Fu_tixi-e Usage
From the work of this database development, the following was révealed

® In total, 18, 812 of mamfest form copy { from 549 factorles in 2000 and 6, 689
_from 413 factories in 2001 (from January to June) were submitted to DIW. The
unit to express the amount of waste is not unified and tons and cubic meters are

used. If the fipures are s:mply summed up rcgardless the unit, 1t comes to
131,752 in 2000 and 47,631 in 2001.

Tab!e 2-3: Mamfest Data from Samae Dam Center (Number of Factones
Number of Manlfest Sheets and Waste Amount)

S 2001

o Year : . 2000 (Jan.-june}
Number of Factories : 549 . 413
Number of Manifest Sheets - 18,812 . 6,689
Waste Amount (ton andfor m3) - 131,752 47,631
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. 'Faet_ories which send waste to the center are controlled by their names and DIW
factory registration codes are not used.

. It was found not casy to sum the amount of each type of waste. This is because
- the center categorizes waste for the purpose ol price setting, and different code
numbers are assigned to cven the same type of waste if it comes from dlfferent

- factories.

'_o The tleatment eapaclty of the center is 1 ,000 ton/day If ton is used as the unit
and the cenler operates 300 days in a year, the operdtton rate of the center is
about 44%,

DIW spec1ﬁeg the subm:ssmn of Copy 1 of the mamfest form as a condmon of the =

Code 101 license. The present study only dealt with the manifest data from the Samac

Dam Center, which were already digitised by the center. If DIW makes sure that all

the code 101 factories submit Copy 1 and data is transferred to the MS DB, the total

amount of waste that is propelly treated of disposed of can be obtained and useful to
. verify the waste flow.

If DIW is to introduce the electric mamfest system, this database w1ll serve as a bac;e
e 4 ' Inst;tutlonal System of the MS DB

The MS DB is the new database as well as non-lIW DB, and the DIW cur rently does
- not have an institutional sysiem to operate and mamtam the MS DB as a regular
Work B ' :

However thc Samac Dam Lenter has been dlg;tlsmg its data. If DIW standardmes a
rule of data format (see the next section, ¢.5.), enforces the rule at the Samae Dam
Center, and has the digitised data sent to DIW together with Copy 1, it should not be
a trouble to update the data of Samae Dam Center. The similar procedure should be
applied to the other code 101 factories.

To famhtate the 0&M of MS DB the team prepdred an operatlonal manual (in
English and Thai) as shown in Annex 6.2.

5 _ Improvement of MS DB

At present the bill of hazardous waste manifest system of PCD/MOSTE described in
Section 5.4.2 of the Main Report is under discussion. DIW/MOI should be prepared
to modify or improve the MS DB to adjust it to the manifest qystem

It is essential to standardize the digital data format for the improvement of the MS
" DB. Spemﬁcally, the fo]lowmg issues should be sorted out.

@ - . in the mamfest the DIW regrstratlon number is not writter. Wxthout the code, it
' is not possible to make. a full link between the Manifest DB and the main
factory registration DB of DIW it is difficult to really utilize this DB to control
waste management at factories. The team recommends DIW to use the DIW
registration number to identify all the factories which send waste to Samae
Pam. Otherwise it will be hard to know which factorles registered at DIW send
how much waste to this treatment center. :
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