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. To reuse waste at cement {actories as altcrnativ_c raw material.

. To 'pro'motc on-site reuse/recycling  of waste that is currently
rcuscd/recycled off-sitc as far as it is economically viable,

. To ptopcrly control stocks of ploducts and sampies by blending them
into products : :

. To collcct suoh wasle as powder paint and mix it with pmdubts

3. As for waste pamt g,cnerahon reduction should come first. Once gcnerated it
must be properly recyclcd or treated as follows.

s To develop a ‘;ystem to collect waste paint ftom pamt factor:es including

~small and medium sized factories by, for example, promoting  waste

i collect1on by waste blenders, or having the raw material transpoxtms
collect wa%te pamt on their way back,

» To reuse Waste pamt as allematwe raw material for cement production.

- The problem is that the amount of waste paint from individual factorics

is smdll and its quality varies from factory to factory. It is required to

promote the waste blending industry, which blends waste and adjust its
quality and quantity to the requirement of the cement factories.

e To promote the use of the incinerator currently under _const.rm:'tio'n for
the thermal treatment of waste paint which cannot be accepted by the
cemen[ factorles due to the h1gh contenl of chlorme and/or heavy metdI

e To stop landfi ihng waste pamt which is not sohdlﬁed en0ugh

4. As for waste solvent the tcam recommends the following measures tO
~ maintain the present 100% reuse/recyclmg system.

. To further promote off-sne waste solvent recyclmg that is well

' developed at present. The team investigated the financial feasibility of
the construction of a.new factory that recycles a half (1,300 tons/year) of
solvent generated in the whole study arca. As a result, it was concluded
to be feasible by the current selling price of recycled solvent at 24 bahts
per kg if the cost for land and building construction, which shares
significant part of estimated initial investment, is hold down enough (see
Section 12.4.1 of the Main Report). '

¢ To promote pamt factorles that consumes large amount of solvent to
install waste solvent distillation equipment after thorough examination
@ '_ of financial feasibility. The team investigated the financial feasibility of
‘ on-site waste solvent recycling at a paint factory. As a result, it was
presumed that the financial viable level of on-site recycling of waste
- solvent would be around 100 liters per day of waste solvent recycled

(see Section 12.4.2 of the Main Report)

4.3 Pllot Pro;ects

Pilot projeCts (P/Ps) are the'e'xpérimcntal im'p'lerr'lentatidn of some important
- components of the action plan (A/P) to be made in the study. Therefore, the
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lobjecttvet; of the P/Pé are to draw lessons, to examine'the potential drawbacks and

eounteimcac;unes and to m'lkC the A/P more practical,

DIW and the team concluded that the following three items wete 1o be cartied out as

the P/Pq

e development of a qule exchange dalabase (hcrcaftel to be called PP1

including designing the waste ‘exchange program).

e pilot waste exchange (hereafter to be called PP2). :
s - improvement of DIW factory databak‘.e management (heleafter to be called ;

PP3).

Waste Exchange Database (PP1)

: a. Survey on Needs of Waste Exehangc

In order to collect mformaﬂon of waste for supply or in demand a qucstmnnaxre was

- sent to 5,760 factories which are listed in the DIW’s factory database and have -
‘ employees more than 50. The questlonnalre is shown m the Annex 131 '

Consequently 1,014 f'lCtOI’lCS replied.
b. l"‘m(lmgs of the Survey

Fmdmgs of the suwey are reported in Annex 13.2.

374 factorles in total intend to suppiy 886 categ(mc‘; cf wastes for waste exchange '
- program of IW (Table 4-2). IHowever, only 31 factories in total want to use 43
‘categories of wasles from waste e\:change program (Table 4-3).

Table 4-2: List of Waste Avallable for Supply
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: Number of .
Wasicteu?,‘i de Factories that - o Description
: can supply o : -

G01-01 6 Waste of Tree

C01-02 18 Waste from Animal

- Co2 : 53 .| Wood
C03 76 Paper -

C04 76 Plastic, Polymer, Resm efc,
C05 49 Textile ' :

- C08 8 Vegetable oil, Animai ol Anlmal fat, etc. - - -
Cco7 © 13 Natural rubber - - : : B
C08 119 Metal, Metal alloy, Mixed metal, etc. !

C09-01 4 Ceramic

C08-02 : 3 : Glass :

“C10 ¢ 27 Sand, Cement, Stone, Gypsum, etc. O
cit | 7 Mixed waste
c12 ) 53 color wash powder, Treatment sludge, etc. o

- WO01-01 17 tnorganic acid ]

W01-02 1 Organic acid
W02 10 Alkali ,

W03-01 2 Heavy metal compound

W03-02 19 Heavy metal compound, Heavy metal

s
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W03-03 - 16 | Heavy metal compound, Heavy metal, etc. )
W04-01. 3 Plating Waste : :

W04-02 8 Liquid Inorganic compound
W05 5 Solid Inorganic compound
W08-02 C 35 Organic compound, Solvent -
W06-03 _ 10 Crganic compound
- WO7-01 7 -Polymer material
- WO07-02 ' 2 Polymer material
W07-03 4 Polymer material
Wwos-01 | ~ 60 . | Oil, Grease - '
W08B-02 15 Chlorinated solvent, Fuei Methylene chloride
w0803 | 21 | Ol Fuel, ete. : :
CWoe | 1. ~|" Fine chemical and Biocide
W10 - 3 Pickling waste
W11-01 .39 .| Treatmentsludge, Filter material
S W11-02 3 Pickling waste
- W12-01 13 Other Toxic substance _ -
‘W12-02 | - 51 * |1 Woaste from Specific Procass, Other Tomc substance, etc.
W12-03 40 Ot_her Toxic substance, Chemical container, etc.
Total 886 : . . '

*See the code table i in lhe opemng pages of the repori

© Table 4:3: Waste Déménded

- Study - | Number of bescriptioh
Waste Code*| Waste . Lo -
co1-02- | 3 Waste from Animal
.CQ2 5 Wood
C0o4 - 2 Polymer
C05 3 Textile .
.c08 - 14 | Metal, Metal Alloy -
C10 2 Gypsum, Stone
W01-01 2 Inorganic acid
Wwo1-02 3 Organic acid
wo2 -5 Alkali
- WO7-02 1 Polymer material
W08-01 2 - Oil :
W12-03 1 Chemical dust
o Total 43 R -
g © . *See the code table in the opening pages of the report,
E Waste Utlhmtlon Databasc

The information of waste that the tcspondent factories want to supply or receive were
integrated into the database. The database has a link with the DIW’s factory database
and is accessible via internet. The system to allow factories to use this database for

their waste reuse/recycling activities was named “Waste Utilization Data Center” by
DIW.
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d. Plan of the Gperation of WUDC

With the proposal from the team about the operation of WUDC, its operational
scheme was concluded as described below.

d.1 Fandamenial Rules
Fundamental rules to be known to all the users have the following three components.
(i) Users

FFactories which have the DIW factory registration number and filled in necessary
information of the user registration form can fully enjoy the service of WUDC. Those
who do not have the DIW factory registration number have a limited access to
WwuDC.

(ii)  Legal consideration

Factories which infend to supply their waste to the others for reuse/recycling are
subject to MOI Notifications No. 6 (B.E. 2570) in regard to non-hazardous waste and
No. 1 (B.E. 2541) in regard to hazardous waste pursuant to the Factory Act B.E. 2535
and may necd to obtain a waste transpost permit from DIW. They may also need to
follow the manifest system. '

(iii) Disclaimer :

WUDC is exclusively responsible for providing information on waste for supply and
waste in demand provided from the registered users. The implementation of waste
cxchange is (otally dependent on negotiation between the supplier and the user.
Accidents, contract troubles, and any other conflicts should be solved by the parties
concerned.

.2 Methods to Aceess WUDC

There are two methods to access WUDC: on-line and off-line. On-line users access
WUDC on the internet, and off-line users refer to the Newsletters and, if they are
factories with DIW regisiration, post a user registration formn, supply sheet, and/or
demand sheet.

The on-line operation flow of WUDC is illustrated in Figure 4-2.
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Operational ‘Scheme

The figure below 111ust1 ates the opemttomi scheme for Users wnth DIW reglstrauon
j number

User regi'stration
" Supply sheet
‘Data search

User registration
" Supply sheet
" Data search

O

_ 7 On-line - il On-line
Supplier Search output Database ; Search oulput Demander

 User regisfration
Supply sheet

© User registration
Supply sheet

¢ Data inquiry Data inquiry

| Newsletter News]efter

. WUDGC

' 4

Waste Exchange Negdtiation y

'Users without DIW regtstlatlon numbex can only do the database search at the web
site and obtam only afew items of the database.

d4 | WUDC Website

The WUD(‘ website opened for thc convemence of the users to register mformatlon
- and to find potential partners. The manual for the user to operate the website and the

manual for the admlmstrators to manag,e the wcbsrtc are in the Annexes 13.4 and -
13.5. '

d.5 WUDC Oper atmn and Mamtenancc :

Based on the recommendation of the team DIW appointed four staff for the eperation
and maintenance of WUDC. They. will carry out overall control of the system, data

check of the information on waste for supply and waste in demand publlc relations,
website management, and others.

. Evaluation of WUDC

The team had meetings repeatedly with DIW to define the structure of WUDC. The
team designed WUDC with respe(,ting the requests and opinions of DIW but the team
rccognizes the necessity to raise some issues for the improvement of WUDC. They
are described below, iogether with advantages of WUDC.

s .szcesswe dependence on a computer or internet carl ex_clude part of factories.
As the volume of data in the database is one of the important elements to make
WUDC useful, DIW should retain a system to allow factories to use WUDC by

traditional communication means, with recommending them to have an internet
access in parallel.
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~analyzing the database developed in PPI.

. When DIW finds an inapprbpliate waste su‘p'ply/'demdnd sheet, DIW docs not

put it into the database. There should be a way for the applicant to try again by
necelvmg, 1 feedbacks on how to ﬁll in the sheel

. The WGbSltC shows the name of factories. This is good to 1mprove the reliability

- of information, but it is anticipated that some factories will not join WUDC due
to 1e1uctance to open the1r names, -

. It is recommended to increase the number of WUDC users and demanders in
particular, Factorics, which have demand for waste, which have enough facility
to reuse waste, but which do not have DIW registration number, should still be
_ablc to submlt demand shieets. Also, waste exchange can be more successful if
various sectors are involved. Fot this purpose, WUDC will need to have a

- linkage with other waste exchange pro,g,tamq Whlbh are expected to start at other
or gamzatlons such as TEI

e In many cases, waste cxchange is not sttalghtforwqrd and technical input is
- necessary. Even though waste exchange could bring economic benefit to
~ . recover inilial cost, it seems to be difficult to expect technical input by either
. wasle suppliers or waste demanders. One possibility i is that the DIW gives

~ technical advice to the users with a support of expertise of other organizations
“such as TEI The other way will be to promote waste dealing business which

- provides technical services such as comultmg, waste quahty adjustment
partner ﬁndmg, and others '

J The waste supp11e1 needs a tmnsport peimlt bcfore supplymg waste. For their
. convenience, the permlt should be issued without unnecessary delay. On the:
other hand, thc promotion of waste exchcmge may overlook disguised waste -
transport. DIW needs carefully examine prior the issue of a permit whether the
receiver is capable as a waste receiver. :

P:lot Waste Exchange (PP2)
a. Intraducmg Suppllcr’s to Demanders

The team sorted out which factory can supply waste that is demanded by another by
Due to the excessive number of the
suppliers, the team constructed a scoring role so that waste with higher possibility to
be actually supplied would be ranked higher. The selected suppliers who got higher
marks and whose willingness to carry out waste exchange was confirmed were then
introduced to the corresponding demanders, whose intention to rececive waste was

- also confirmed by the team before hand. The number of potential waste suppliers in

total in the database and the number of sclected potential waste suppliers introduced

" to the demmders are shown in Table 4-4.

Table 4-4: Number of Selected Suppflers to be Introduced -

Information of Demander - : Number of
. . Number of Selected
Factory No. | Study | MOI' | Waste Narme of Wast Potential Waste | Potential Waste
(Demander) | Code | Code | Code e oliieste Suppliers in Total | Suppliers to be
. ) ’ : Introduced
FOfi . GO1 006 | C01-02 |Bone, Skin, Meat 8 4
F02 GOt 008 w02 | Soda Slurry 6 2
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Fo4 Goa | o022 |- W01-02 | CH,CO0H : 1 1
: W02 | NaOH . ' 6 4
_ FO5 G04 022 | W01-02 | Organic Acid . 1 1
FOS Go4 '022 W01-62 :ziiott HCI, Othar Organtc 9 3
FO7 | GO4 | 022 | W0B:01 | Ol Waste 72 5
FO8 s | 027 co4 [ PVC - .5 o2
- FD9 G058 028 G056 Elastic Cloth - : - 34 8
F10 GO8 028 Co5 Polyester Fiber B 1 1
- C01-02 {Bone. - .2 1
t 2
FIv . poor o C01-02 | Viscera, Skin - "1 4
F12_ . | Go7 | 033 C04 | Synthetic Leather, PVC 8 3
F13 G08 034 co2 Pieces of Wood, Sawdust " 43 - B
Fl4 aos | 034 Co ieces fﬂood 7 . 38 . 6
- i C02. ‘| Sawdust . ST 43 .4
- | €02 - |Plywood, MDF 2 2
15 09 036 e
. F ¢ : C05 |Pieces of Cloth - . 35 4
F16 - G089 036 | C10 Soill - Co . o2 2
F17 G10 | 037 co2 Pleces of Wood ' 38 1M
: . . 0 ; i A . ) . .
F1g G1a G52 Wa1-01 lnorg-anlc cid ‘ 14 6
W02 | Akali : - : 10 3
'.F19 aia 052 Wwoz Caustlc.Soda R - 3
. : R : W07-02 | Latex Rubber - -1
Fz0 Gi6 | 058 C10 | Gypsum, Plaster 6 3
F21 - | G16. | 058 | WO08-01 | Lubricating Oil . 27 4
F23 - G17 059 co8 ronSceap . . . 51 4
_— . | C08 | LowMn Metal o 51 4 .
- F24 Gi7 | 059 CQ8 - |Stanless Stegl . -~ . . B 2
' c C08 | Steel for Striking Fire - 48 .
S Co8._ | Low Mn Metal v 51 4
F25 ° | G17 | 059 | C08 |Metal I L 7
C08 | Stainless Steel : . 5 2
Fo6 17 060 ~CO08 Piece of C_oppe: : .14 3
Co8 Piece of Zine ’ 8 3.
F27 G17 060 co8 Aluminivm L2 4
F28 G20 064 C08 iron Scrap : ' 51 6
£29 G20 | 064 W02 - ENaOH 6 3
Fao G21 (}65. C08  { Aluminium Scrap -2 3
. [0}) Iron Scrap . . 51 5
F31 G21 | 066 | €08 |lon ' L 51 5
: . Total : : ) : o
Total Factories 28 Waste R 158
i C 41 ) '

Note (*): Some_; factories are counted twice or more since they can supply two or more kinds of waste.

b. Fbllow-u]i Work

It was intended that some of the demanders, after making contact with the introduced
supplicrs, would seek assistance and/or advise from the team, and pilot waste
exchange would be carried out by such factories. However, no factories contacted the
team by the predetermined deadline.

Thereforc the team determined 1o do a follow—up work in order to know the progress
of waste exchange. The result is Table 4-5.
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Table 4-5: Status of Demanders

Status ' Number of Demanders
. : . October 2001 December 2001
Ax | Negotiation failed. : ' : 0 ' 3
| A | The negotiation with supplier(s) is in progress. - 8 B
B | The demander intends to start negotiation. 3 B
C | The demander does not yet decide whether to M 4
start.- : :
D | The demander decided not to take actions 3 2
because they are -not satisfied with the | (Other suppliers :
information provided by the team. © were then
ST ce - introduced.)
E | The demander decided not to take actions. 4 7o
Z | The team could not trace. : . 0 1 '
C. Lessons Learncd

s Factories should be well motivated to exchange wasic in some way. The
‘methods to motivate - them will include the clear propagation of the
govcmmental pollcy to prioritize waste exchange (or wastc reusefrecycling)
over waste disposal, and the pubhcity about how to realize waste exchange
which bnngs beneﬁt

@ o '  The pubhmty of the program not only in the study area but also in much wider
k4 - area or even nationwide, and the dissemination of technical knowledge on
waste reuse/recyclmg are requlred to increcase the number of users.

. In this pilot project, mformatlon was given in an asymmetry manner where
initiative is left with the demanders, but in the online system of WUDC,
information distribution becomes to be symmetry, and in some cases, supplicrs
will be more aggressive to execute waste exchange than demanders.

s The WUDC users should describe their waste available or their request for
waste as in detail and precisely as possible.

e . Due to the time constraint, waste information given by the team to the 29
~ demanders might not be kind enough for them. Because. the waste exchange
~ database and its website are finally completed, such problems should be sorted

out. :

e The participation of m__ediating agents, who collect waste from several sources
- and deliver it as raw material, will be desirable in order to solve mismatches
between the users and suppliers in terms of not only quantity but also quality.

d.  Newsletter and Léaﬂct

" For the PR p'urpéée DIW ¢ And the team issued two issues of newsletter and a jeaflet.
These are presented in the Annexes 13.6, 13.7 and 13.8. DIW will continue to issue .
the newsletter that will appear in DIW Magazine, which has been issued by DIW.
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4.3.3

lmprovement of DlW’s Factory Database Management System (PP3)

a Baclcground and Objectives

The hindered data comrnumcatlon bctween the IT Center and the mdustrlal provmcml
offices requires immediate improvement of the system and the team proposed m
Section 3.1 that this should be an action plan.

Meanwhllc WUD(‘ nccdq to oblain” as many users as posmble in ordm to be

pmcncally useful for the industrics. Since the industrial provmual offices have close
relations with factories located in their jurisdiction areas, it is preferable that the
regional offices serve as contacts between WUDC and local factox ies.

With such understandmg, the team and the C/P carnod out pllOt pro;ect 3 consnstmg '
of two component with objectives below :

o ‘Smooth data transmlsslon from one oi lhe selected provmmal reglonal ofﬁoe to

- the DIW headquarters (IT Center), and drawing lessons from this experience for

the future data management system improvement between the othcr 74 regional
ofﬁoes and the DIW headquarters T . '

e Inmease the pubhclty of WUDC and the number of WUDC usels by WUDC

dlssemmatlon act1v1tles at the prowncml office.

Aftel the dlscusswn between the team and the C/P 1’[ was decxded that PP3 would
take pface at the Nonthaburi office. S ‘

b. Component 1of PP3: Factory Database Improvement
bl Actlwtles of PP?

~To nnprove the factmy DB, the team installed IT equnpment o the II‘ Center and

Nonthaburi office, and developed an interface program (IP)
b.2  Findings from the Application of the IP -~

In the attempt to apply the IP to the database update, the team found some fatal | issues

- that severely hamper the update process, The next table shows which field of

Nonthaburi DB corresponds with which field of DIW DB and what problems arouscd
when data were to be transferred,

Table 4-6: Problems Found in Data Transfer

Field Name in Field . : _
Nonthaburi Name in Problems in Updating o Update
DB Diw DB o '
code facreg . 1 1. in Nonthaburi DB, data is expressed in such a 1. 1P
format as ¥ 3-10{1)-1/44 s , while in DIW DB, 2. MO
4010013001440 although these mean the
same.
2. The number of factorles in Nonthabun D8 s 1 525
and in DIW DB, 1,439, 1,382 factories are on the
both DBs, but many of the others might be _
registered by different registration numbers due to
typing errors, etc. Such factories need identification.
location faddr In the Nonthaburi DB the address is in one field and in MO
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1 the DIW DB it is separate in 4 fields. It is not possible to

froo
?6]““““‘”‘" update the data automatacafly
_ road ' . _ N
amp_no prov The province code number and the ampur’ code P
amp number is in one field [amp_no] {e.g. amp_no=1203) in
the Nonthaburi DB, and in the DIW DB they are separate
in 2 [prov] and [amp] (12 and 03) The IP operates as
follows:
. - Transfer 2 d:glts from Ieft of {amp__no] to [prov]
_ D s . Transfer 2 digits from right of [amp_no] to [amp]
tambol , | tumbol® 1 In the Nonthaburi DB data is the tumbol name and in the | IP
: : DIW DB a code for tumbol is used. Each tumbol has a
numerical code. The interface program will transform the
name of the tumbol in the DIW fumbo! numerlcal code
C . and then update this field.
Man mansk I the Nonthaburi DB the number of employees is MO
T manonsk - | classified in man and women, and in the DIW DB it is
K classified in man skilled and man nonskilled, woman
women - | WOMSK___} skitled and nonskilled. It is not possible to update the
_ WOmRONSK | yata aytomatically. ,
tcode class The Nonthaburi DB uses 5 dlgats and an addltlonal P
: Thailand tanguage character forindustrial type and the
DIW DB uses 5 characters. The IP will update only 5
} ... I'characters from left of [tcode].
fast_user | This field will be updated With the name of the Of‘fICBI‘ that IP
| updates the data.
last_updat | This field wnll be updated with the date of update inDIW [ IP
. e’ .
locétion .| ADD_OW | In the Nonthabun DB the address is in one field and in MO
N . 1the DIW DB itis separate in 4 fields. It is not possible to
MOO update the data automatlcaliy
18]

. | ROAD : _ _
office_wat | PROV in the Nonthaburi DB, data are in a text format while data | 1P -
office_amp | AMP in the DIW DB are code numbers. IP transforms the P
office tam | TUMBOL name of province, amphoe and tambol to each code P

o number, '
LAST_US | This field will be updated with the name of the officer that | IP
ER updates the data. :
LAST_UP 'Th|s f eld will be updated with the date of update in DIW 1P
DATE - - -

MO Manually by DIW ofﬁcer IP= automatlcally by the interface program

- b3 Next Steps for lmprovement

In order to proceed the database update, DIW should do the followmgs ina stepw;se
manner shown in the table below.

’ Ampur isa vanatlon of the speilmg of “amphoe” used in Chapter 2 whlch means district,

¥ “Tumbol is a variation of the spelling of “tambo)” used in Chapter 2 which means sub-district.
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Table 4-7; Proposed Databas'e Update Process .

2002 | 2003 | 2004 | 2005

Development of Universal Database Structure
Review of PK g : :

Development of Universal = Database [ o

Structure B - )

Application  of the New Database Table
Structure - -

. Stepwise Appileatlon of the New Database

Table Structure _ ' - —
Data Transfer . . N '
Review and Modmcatlon of IP S . -

IP installation after the New Database Table
- Structure Applied :

Data Transfer after 1P Instalied ] | ———

b 3.4 l)evelopment of Umverqal Databaqe Structure

Before updatmg the data, the database slructure of DIW DB and DBs of all the
provincial industrial offices should . be -identical. DIW should survey the database
- structure of all the provincial industrial offices, clarify the difference, and develop an
~ universal database struetme that can be dpphed to all the database w1th the Ieast
trouble.

The most cutlcal issue is the differenee in thc data format of PK (factory reglstlatlon
numbez) The current IP can convert the factory registration number, but in fact, the
conversion of PK is not recommended for the securily reason. Furthermore, the
structure of the factory registration number is complex and it uses Thai letters that not
all the PC can display, thus it is not a suitable PK. The team recommends DIW to
develop a new PK, while the prosent PK is used compiementary

co

Since the DIW DB is hnked with other many DBs of DIW the team presumes that
the new universal DB structure is developed based on the DIW DB structure. The

team’s recommendation on the new PK _dnd the unlversal database structure are
shown in the Main Report Section 13.4.

b.3. 2 Apphcatmn of the New Database T able btrutture

()nce the universal database structure is developed, it should be apphed to all the
factory databases at DIW and the provincial industrial offices. It will be nécessary to
carry out intensive training programs for officers engaged in the database at all the
offices and thoroughly prepare manuals and other documents,

b.3.3 - Data Transfer

The 1P may need some modification to be applicalale to the universal dat.abac;e
structure. The IP can be finally installed to the provingial industrial effices step by
step and data can be transferred using the new PK.

c. Component 2 of PP3: WUDC Dlssemmatmn

(o | Activities
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~The C/P and the team called for the participation to the WUDC dissemination
meetings to 315 factories in Nonthaburi province, and 92 factorics applied. The
dissemipation meetings were held trice a day for 5 consecutive days. The total
altendants were 88 peoplc

2 ()qtput of PP3
c.2. 1 Increase inIWUDC Data

' Durmg the - dissemination meetmg,s 35 factories (42% of factones ‘that atiended)
. joined WUDC as new users, and 5 cases of wasle demand information and 17 cases
of waste supply information were ‘added. Comparing with the result of PP1 that
obtained 43 cases of waste demand information and 886 cases of waste supply
information, the rate of waste demand information in PP3 was substantially high, The
primary objective of the PP3, ie. the increased number of WUCC users, was
v adcquately achieved. ' ' o '

S22 Fnhanccment of DIW’S Cftpaclty to Manage WUDC

The exeouter of the dlssemmatlon meetings was DIW: 8 DIW officers mcludmg tlmse
'~ in charge of WUDC, othcr staff of Factory Environment Technology Bureau, and the
-staff of 1T Center gave lectures and instructions of using the web site. They not only
conveyed necessary information about waste management and ‘waste exchange to the
attendants, but also had a direct communication with people from factories on the
issue of waste, which turned to be valuable expericnce to enhance the DIW7s
capamty to manage WUDC.,

D23 Fculbacks from the Attendants and Response to Them

Slmple questlonnalres were gwen to the attendants who were asked to write their
opinions freely The major opinions, and the team’s opinion about those and respons,e
of DIW were as follows _

'_ -Table 4-8: Major Opinions from Attendants

Opinions from Attendants Team's Opinion, DIW's Response

1. | We support the idea of WUDC and | The team considers that the performance of DIW
hope that WUDC becomes widely | was appreciated by the factories. The execution of
known to more factories to increase | the similar project at other provincial industrial
its information volume. This project | offices is the team'’s proposal. DIW also recognizes
is worth carrying out and should be | the necessity to do so.

planned ~ at  other provingial | - '

- | industrial offices.
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4.3.4

2. | Database should be always | All the new data are temporally stored in the
updated, and information should be | tempora! database first, and transferred to the real
given to faclories, WUDC database after checked by the WUDC staff.
WUDC. Such explanation might be lacking during
the meetings. As described earlier, the IP to link the
provincial industrial office and IT Cenlter to convert
factory data was develdped. Using the 1P, there will
‘be no troubles due to the delay of updatlng the
factory database of IT Center.

The ‘team and DIW issusd the WUDC Newsletter
twice in PP2. DIW plans to include an article about
WUDC in the DIW Magazine, which has been
regularly issued by DIW, to publicize newly
‘registered waste information, Coe e

3. (Optnions from five factories that | WUDC allows factories to submit user registration
aftended) We are not used to use | forms, supply sheets, and demand sheets by
the internet and did not fully | writing. Such explanation might be lackihg since the
understand  WUDC. There should | PP3 focused on the exercise of using the web site.
be other options to join WUDC | It is clear that the necessity to pay attention to the
except for the internet. N off-line users as pointed out In séction 4.3.1.e. DIW

: should be ready to receive the inquiries via
telephone or fax and to mput data on behalf of

: factories.
4. | There shou!d be users that are not The team agrees” In fact Diw has recewed an
factones : : : application for user registration from organizations

ofhier than factories and well recognizes that waste
recycling is not necessarily limited among factories.

5. |We hope that DIW provides | The team considérs that WUDC is a good
services for waste managerment at | opportunity for DIW to make the relationship with
factories not only waste exchange. | factories closer. Learning the experience of WUDC,

o : : .. | and developing ‘its waste managsment system
including the execution of reguiar industrial waste
survey as proposed by the team elsewhere, DIW
will understand more about the issues of waste
management at factorles In doing so, DIW should
examine what sort of services is in need.

c.2.4  Other Issues

The activities of the DIW St'lff in the PP3 were more than satlsfactory Unfortunatc}y,
however, the involvement of the officers of the Nonthaburi office was only limited. It
is prefer red that for the convenience of factorles, the provincial industrial offices act
as a contact window to receive questions about WUDC from factories and to
probably allow factories without internet access to use computers. As commented by
the attendants, it is recommended to carry out the similar project in other provincial
industrial offices, but it is important for DIW to clearly show its full commitment in
the promotion of WUDC to the provincial industrial offices and promote their
involvement.

Overali Evatuatlon of the Pilot Pro;ects and Tasks for the Future

Three pilot prOjectS that were carricd out can be considered as the test operatlon of
two action plans proposed in Chapters 9 and 10: “Improvement of Data Control
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Systcm” and “Waste Y*xchangc Plan” In regard to these two action p]anc the overall
_ va[uatlon of the pilot projects is as follows.

a. Evalmtmn of Establnhment of WUDC
a.l Overa]l Evaluatmn

- Waste exchange is in general acccpted to the majority of peoplc but the
‘materialization of waste exchange is in reality associated with various problems.
However, now that the main. focus of waste management is shifting from appropriate
wastc treatment and disposal to the minimization of waste generation, the promotion
“of wasle exchange is a requirement of the modern society. Morcover, as the factory
survey by the study team shows, trade routes of various waste have been developed in
the study area, and waste trade will become mote dynamlc if mformatmn on where
exists what kind of waste is avallabic

Accordmgly the tcam concludeq that DIW should make the best use of WUDC as
one of the actlon plans :

a2 Tasks for the Futui"e
a. 2.1 Numbel of the Users

" ‘The number of the WUDC users must bc as ldl ge as posmble and DIW needs to make -
_every effort to increase the user number. The dissemination of WUDC to the outside
* of the study arca, development of cooperative works with-FTI and other industrial
. groups for publicity, utilization of provincial industrial offices, aggressive request to
the Code 106 factories to join WUDC, involvement of non-factory users or
= coopelatlon with other waste exchange promoting 0rgan17at10ns, and public relations
activities V1a DIW Magazmes or other mass media are necessaly

a2 2 Tracmg Waste Fxchange Ncgetmtmn

A queshon whether waste exchange - was leahzed ’ always remains. There is
practically no way to trace the result of negotiation, but the application for transport
permits and the record of modification/deletion of waste information by WUDC users
can be hints for DIW to guess the result of negotiation.

- The modification or deletion of waste information is left up to voluntary action of
WUDC users. It will be recommended to show a message to urge the users to update

- their waste information whenever they log-in the site, or to add a new box to the
supply sheet that shows hov& much percentage of waste has been exchanged.

2.2.3 Instltutmn for O&M

_Diw has appomted four staff to the O&\/I work of WUDC and the IT Center is ready'
to technically support the O&M of the database and web site. The institutional
foundation has been established for the initial stage.

e

- Strengthening the .O&M institution will be necessary by such ways as the
development of close relationship between DIW headquarters' and provincial
industrial offices, development of linkage with other organizations for effective waste
relx'sc/recycling, paying sufficient attention to off-line users and keeping record of

~users’ enqulres in order to learn from expcuence and to make a progress in
convenience and effectiveness.
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a.2.4 I‘xtended Functmns on the Web Slte

The functions on the web site can bo widely extended by usmg mfmmdtlon ,
technology. The functions the WUDC currently has are basically enough, but may o
need to be improved for the convemonco of the users. S

a.2.5 Momtm ing of l’logram Fifect

" The mo‘;t appropmle mdlcator to ‘measure the effect of WUDC is the mlmber of o
successful cases of waste exchange, but it is difficult to know as explained earlier,
Knowmg the number of successful cases requires troublesome work such as sendmg
questionnaires to all the users or calrymg out an interview survey. -

Alternative indicators will include the changes in the nuraber of users or the number
of kinds of waste 1eglstered the number of websne visitors, and the number of
log-ins.

' It is to be noted however that the evaludtxon of WUDC should be aIso done from the |
other aspects as below, :

. _Change m_conscmus of factories; factories will notice that they should pay
attention to how much of what kind of waste they generate, that they are
* required to minimize waste discharge, and that DIW is the organization whlch )
'prowdcs supports to faotorles for appropnate was.te management

. Changes in conscious of DIW staff: the conscious of DIW staff will also change
through the O&M work of WUDC which offers them with the opportunity to
directly communicate with factories and puts them m a posmon to support_
factones for waste mamgement

b. - Evaluation of Imp1 ovement of Data Control System

The fdctory rcglstratlon database is not only used for the faotory control by DIW in
genma! but also is the base to carry out some of the team’s proposals for IWM such
as periodical factory surveys and the introduction of a licensing system of industrial
waste businesses. Even though PP3 could not achieve the initial purpose of database :
update, it clarified what should be done for this purpose.

The team rccommends DIW to carry out the tasks described in Sccnon 433, 3 ie.
(i) development of the universal database structure, (ii) apphcatlon of the new

database structure and (iii) installation of IP and ddta transfcr and to improve the
database steadily. '
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Conclusions and Recommendations

‘The team presents here conclusions and recommendations in regard to non-HW

management,- HW management. and the common matters. It should ‘be noted,

- however, that even though the team grouped conclusions and recommendations into

three, some of those for non-HW management can be still applicable to HW
mdnagement, and vice versa. Particuhrly, the use of cement factories that is
recommended for HW management is valtd ‘not only for non- IIW managemen{ but
also mumc1pal waste management

Non-HW Management

' Current Situation

As a result of the factory survey covering 215 factories, it was found that non-HW

“generation is 2.36 million ton/year in total, 1.5 tons per employee, or 0.274 ton per

capita in the study area. The characteristics of the current non-HW management

- understood from the result of the factory survey is that the rate of reused/recycled
- non-HW to the total is as high as 78% (1.85 million tons) and the rate of off-site

treatment/disposal is only 5.3% (0.125 million tons). The high reuse/recycling rate is
obvious when compared with the rate in Japan, 42% in 1998. The reasons for this will
be two: firstly the definition of industrial waste in Thailand is limited to “waste from
factories” whereas in Japan industrial waste includes not only waste from factories
but-also :studge from public wastewater tréatment works, construction debis, earth
from a construction sife and waste from agriculture; and secondly personnel cost in
lhalland is relatively ]owcr than the cost for materials,

' Waste reduction by intermediate treatment is hardly be seen (the reduction rate in

Japan is 74% in 1998) presumably because of low final disposal fee. The fee charged
by BMA is 323-354 bahts/ton including (ransportation, and 200 bahts/ton only for

© disposal in Samut Prakarn. In short, factories do not need to reduce waste volume.

'_ There are only three disposal sites with DIW’s approval as of April 2002: one in

Saraburi owned and operated by Better World Green, another in Chonburi by Eastern
Seaboard Environmental Complex, and the other under construction in Sakeao by

- Professional Waste Technology (1999). All of these are outside of the study area.

5.1.2

- There are, however, landfills for municipal waste approved by the provinces or
- municipalities in every province, and they receive non-HW together with municipal
- waste. These landﬁlls satisfies minimum requirement for non-HW final dmposal

although some have problems such as insufficient soil cover.

Master Plan _
The fundamental pollctes of the team for the fonnulatlon of the M/P are as below.
‘1. The minimization of waste gene__ratlon at source should be promoted.

2. Generated waste should be reused or recycled as much as possible. The
‘current reuse/recycling system should be imptoved and the reuse/recycling
rate as high as 80% should be maintained even in the future when labor
cost will increase,

117



The Study on Mas!u Plan on [ndmmal Waste Managemenr in the Bangkak Metropolitan Area and o : J!CA

its Vicinily in the ngdom ofTharlcmd : 5 Conclusuons and Recommendatlons

3. Only after making efforts for waste mlmmmatlon or waste rcuse/recychng, '

waste finally discharged should be properly treated and disposed of without
giving environmental negative impacts. In particular, on-site final disposal
should be strictly controlled and shifl to off-site final disposal, smce on—31te
disposal tends to lack care for the env1romnent :

W1th such pohcms the team planned the waste ﬂow in thc target year 2010 as

f()llows _
2001 S oL 2010 :
- Amount- | Proportion (%) | = Amount " | Proportion (%)
o : " (tonfyear) - n _ (tonfyear) o o
Generation” . - - - 2,364,782 : S — . 2,601,993 | - p—
Reuse/Recycling Lo 1,853,964 © 784 | - 2 067,445 ' 79.5
On-site Final Disposal ~ - - 335,526 44| 173833 - . e
Off-site Treatment/Final Disposal 1247188 0 - 53 ~ 352,091 - 135
On-site Reduction e : 8,403 | .- - 0.4 8824 0 . 03
On-sité Storage =~ .~ C L 42,081 1.8 R I I : 0
513 Redommendatiohs _ s
Ca Improvement of Reuse/Recydmg System and Mamtenance of H:gh

Reuse/Recyclmg Rate

E'The most meortant issues of non—IIW management are to 1mprove the prt,sent'

reuse/récycling system and to maintain ‘the high reuse/recychng rate. To achieve

these, the team recommends DIW to take the following measures in cooperation with - -

relwant Governmental bodies such as MOSTE

I. To mvestlgate the real 31tuat1on of the reuse/recyclmg system understand _
such problems as the treatment and disposal of rejects from reuse/recycling
. processcs, formulate an xmpmvement plan, and to put the pian mto effect.

" 2. To develop a system to control waste reuse/recyclmg enterprises mcludmg
' waste buyers (Por Kha Khong Kao), and for this purpose, to strongly
promote the registration of waste separation and/or landfill facilities as Code

. 105 factory and waste reuse/recyclmg fa0111t1es as Code 106 factory.

3. After havmg the said facilities registered, to regulate thelr reuse/recyclmg
“activities and to develop technical and/or financial support systems for the
promotion of appropnate reuse/recyclmg practlces '

b. Constructmn of Treatment and/or Fmal Disposal Facllltles

The amount of non-HW ﬁnally dischar ged for off—sue treatment and/or fmal disposal.
after the effort of generation prevention and reuse/recyclmg is 125,000 tons in 2001.

- This is only 3.3% of the treatment/final disposal amount of municipal waste, which is

3.8 million ton/year According to the future projection by the team, it mcreases 2.8
times in 2010, commg to no more than 352,000 tons.

. The team calculated the tipping fee to be charged at a samtary landfill whlch can

receive the non-HW of 350,000 tons a year for six years, If the cost for land purchase
is excluded, the tipping fee of 250 bahts/ton can glve the FIRR of 14.3%, which
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implies landfill construction is feasible taking accou'nt of the interest rate and
inflation in Thailand. IEAT is forwarding the construction of an incineration plant for
HW in Bangpoo Industrial Estate as of June 2002 and plans to charge 3,300 balits/ton
including . 2,800 bahts/ton for incineration treatment and 500 bahts/ton for

' transportatlon The team also has had information of some incineration plants whose

treatment fee is also more than 2,000 bahts/ton, Therefore, intermediate treatment

- technology, espec1ally waste inciner atlon is not financially viable at present. -

: Meanwhile, the 1mportancc to propetly treat and dispose of waste without affectmg
. the environment cannot be emphasized enough. Accordmgly, the team recommends

DIW io take the following measures in regard to the construction of

: treatment/dlspoml famhtles

-1, To promote samtaxy dlsposal as far as there are landﬁlle avaﬂable since
- it is clear that intermediate treatment not for reuse/recycling but for
_volume reducuon is haldly requlred in the present circumstances.

2 2. To encourage the pnvate séetor to construct landfills for non-HW, but at
~ the same time, to continue disposing of waste as far as it is stictly
controlled not to' contain HW at municipal waste landfills for the time
‘being takmg account of the fact that there are only three dmpoqai sites

- authorized by MOI in the whole country.

3. To strictly control and ~eliminate 1llega1 treatment/dlsposal routes
o including illegal dump S1tes and non- reglstered treatment/final disposal
: faclhues : '

HW Management

Current Sltuat!on :

“As a result of the factory survey covermg 2]5 factortes it was found that HW
. generation is 560,000 ton/year in total, 0.35 ton per employee, or 0.065 ton per capita
~ in the study area. The characteristics of the current HW management understood from

the result of the factory survey is that the rate of reused/recycled HW to the total is

- 'merely 18.2% (101,000 tons) and the rat¢ of on-site treatment/final disposal is as high -

as 54.3% {303,000 tons). The high on-site tréatment/final disposal rate is probably

~ attributed to the facts that there are only a limited number of off-site treatment/final

disposal facilities available in and around the study area, competitive pricing does not

' work and consequently the fee for offasne treatment/ﬁnal disposal i is high.

To cope with such SItuatlon DIW is mcreasmg the number of authorized waste
recycling/treatment/final disposal facilities. Nevertheless, as of August 2002 such
facilities for HW. are only three (one for Code 101 (intermediate treatment) and two

- for Code 106 (recycling)) in the study area, and 14 in the whole country including 11
for recycling, 2 for intermediate treatment and 3 for final disposal (some facilities

provide more than two services). The 11 recycling facilities include 4 cement plants, -
3 solvent recycling factories and 4 other facilities and waste recycled by them is still
limited in terms of quantity and variety. Two intermediate treatment facilities include
a wastewater treatment facility and a sludge stablllmtmn fac111ty thele is no thermal
treatment facility.
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Three ﬁnal digposal fac111tles are not in the study area but in Rachabur1 Rayong and
~ Sakaeo. The number is so small to serve for the demand in the whole country and it is

desired to develop the L;lmhhes as close to the major IIW gcne,ratmn aréas as

possible. : =

In conclu%mn there is ptessmg demwnd for the tteatmunt/ﬁnal dtsposal delllthS for
HW, but their capacity is small and available only for limited types of waste.
However, the devclopment of the facilities for HW in a short-term seems to be
significantly difficult as the strong opposxtlon of the local people agamst constructmn
is antlclpated - 1

. 5.2.2 Act|on Plan

In fo;muiatmg the Actlon Plan (A/P) the team adopted a prmmple of waste
_ management hierarchy as follows -aiming at the development of the proper HW

management system: (i) to minimize HW. generation as much as posmble (i) to

reuse/recycle HW generated as much as poss1ble dnd (111) to properly trcat/dtspose of '
- HW, whlch could not reused/recycled. . : :

With thlS p1 1n01p1 the team set targets for the waste ﬂow in 2005 as shown below

2001 0 20__05.
- Amount Proportion L Amount Proportion
: : {tonfyear) = 1 = . (%) _ (ton!year) S (%) .

Generation : - 557,486 G e 0580909 | . e
Reuse/Recycling . 1013370 0 0 482 183441 282
. On-site 22,455 © 40 C 22838 40

- Offsite . S - 78,882 - 4420 140,303 0 - 242
On-site Final Disposal . 120,083 | - 218 - . 48844 | . .83
Off-site Treatment/Final Disposa! | - -~ 208,279 | = . 373 C239541 | L 412
On-site Reduction = - 423,935 | . 222 129523 | 22.3
On-site Storage ' . R 3,842 07 - ¢ 0

- lhe team cons1ders that the increase in the annual off—51te treatment/ﬁnal dlsposal :
capacity by 30,000 ton of the A/P is certamly possible by the capamty expanswn at
the Samae Dum Center and the completion of the incineration plant at Bangpoo

The increase in annual off-site reuse/’recycimg amount by 61 000 ton wﬂl be posmbie' :
by the measures recommended below. :

523 Recommendations |

a. . Promotion of the Use of cement factories

The most critical question that the current HW managem'ent system is confronted
with is how to enhance the capamty of proper off-site reuse recycling, treatment
and/or final disposal which is severely inadequate at  present. Especially,
export-oriented industries under pressure from the high requirement of 18014000 are
eager for the urgent development of such fac1httes

Under such situation, the use of cement factones as waste rcuse/recychng facxhtles
has the following advantages. '
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| promo'tcs waste reuse/recycling by utilizing waste as raw material or fuel,
- and at the same time it makes up the deficit in final disposal capacity since
residue is little. '

2. It will not encounter public opposition as fiercely as the construction of
new- facilitics because the existing cement factorics are utilized.

‘ HW that the cement factm ies in Thailand will receive will be waste oil d!ld 01g’1mc
HW (sludge, ete.) among “others from the result of the factory survey. Waste flows of
these kinds of HW in 2005.was examined, and the amount of the two subject to the
recycling at the cement factories was estimated at 56,000 tons/year. The poselbrhty of

- the cement fwctones to receive this amount was examined as be]ow

I In Japan the ccmcnt factorles that produce 82 million tons of cement in a
- year receive 25.58 mllllon tons of waste that is equal to 31% of the
productlon :

2. Waste oil and orgamc HW share 1. '3% and 6. 8%, reﬂpectwely, of wastc
~ received at lhc cement factories. '

3, The total production capauty of four klh]S of Kaeng KOJ factory of Siam
- Cement, which has been approved by DIW as waste treatment plant, is 5.7
million tons/year. If the proportlon given by the experience in Japan stated
- above is applied, the kilns can receive 22,971 tons/year (5,700,000 x 0.31 x
- 0.013) of waste oil and 120,156 tons/year (5, 700,000 x 0.31 x 0.068) of
organic HW, F he total 1s 143,000 tons/year well exceeding 56,000
tons/yedr L

4, The team executed a financial analysxs by roughly estlmatmg revenue and
- expenditure at a cement plant. The team assumed that revenue includes the
- savings from the substitution of virgin raw material and fuel with waste and
the treatment fee charged on waste generators, while expenditure includes
- investment in plant modification for waste utilization, operation and
maintenance cost of the modificd section of the plant, and purchase of
valuable waste such as waste oil. If the average treatment fee is set at 2,000
baths/ton and 3.4 tons out of 5.6 tons of waste is subject to the fee, FIRR is
calculated at 21.1%. Therefore it is concluded that mvestment in plant

: modlﬁcatlon is economically wable

" In thu, way, with the target to increase the annuai off-site reuse/recychng amount by
62,000 tons, it is presumed that the reuse/recycling of 56,000 tons/year at the cement
_factories is technically and financially viable. Understanding the severe situation of
‘current HW management, the team strongly recommends DIW to promote the use of
cement factories.

b, Promotlon af Waste AnalySlslBlendmg/AdJustmg Industry

Cement factories do not apply waste to productlon lines without a guarantee of
quality and quantity that are satisfactory enough to substitutc the raw material and
fuel currently used. Waste from one factory may not meet the requirement of the
cement industry, but if the qualitative and quantitative characters of waste generated
. at differenit factories is well understood and blended together to adjust quality and
quantity, waste can be acceptable at cement factories. Waste blending and adjusting
facilities and technology is essential to establish a recycling system driven by the
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~ cement industfy The team recommends DIW 1o foster and lead the waste analyze,
blending and adjusting industry in the following way to appxopuately utilize cerment
f'lCt()llfﬁ as a treatment/r euf;checyclmg facility. -

I, In order to stimulate the demand of the waste genelatels for the waste blendmg-
industry, DIW should strengthen the requircment to faclories for proper IWM. As
a result, the needs for the waste generators to supply waste that is currently

s dxfﬁcult to recycle and has to be dlsposed of on-site or off-site'will increase.

2. DIW ‘;hould provide to the cement factorles with 1nformat10n about the demand
~ of the waste generators for waste recycling at the cement factories, Information
will include information on what kinds of waste can be recycled at cement
factories, and how such waste is currently treated and disposed of in Thailand,
~Also, DIW should promote and- suppel“t the cement faetones 1o prepare waste
- reception standards : :

3. In order to promote the waste blendmg, mdusny, DIW should publlc;zc waste
blendmg technologles used in Japan and othe1 countries.

4. DIW should introduce a. hcensmg system ihat does not only eontrol the waste

~ collection/transportation system, but also- officially authorize the abﬂhty of the

blenders 50 that their chents will trust them.

' Assummg, that all the HWS that are planned to be accepted for recyclmg in the cement
* factories in 2005 are pre-treated by HW blenders, the teanmt made a preliminary
financial appieusal of the HW blendmg project. Under the preconditions such as the -
blenders receive waste oil by charging only collection and transportation cost on the
‘generators, and they receive solid waste by charging collection and transportation
cost and treatment fee at 5,000 bahts/ton on the generators, the project was concluded
financially feasible for the private sector (cf. the answers of HW dlsposal fee in the
factory survey ranged from 700 to.16,700 bahts/ton, and weighed average was 6,940
bahts/ton). -

c. Promotion of HW Reuse/Rccyclmg not hy (‘ement factones '

There are many wasle reusehecyclmg methods other than waste appheatlon at cetment

. factories, and DIW should also promote them. DIW needs to consider the following

in promoting waete 1euse/reeyc11ng business.

1. . Top priority should be given to the 1mprovemcnt of ex1stmg fae111t1es and
© reuse/recycling processes so that HW can be reused, recycled and/or treated.

2. - The quality and quﬁntify' of waste that is acceptable should be clarified.

The necesslty ‘io lnstall pollution prevention equ1pment must be exammed
and the f'ulﬁllment of the dlseharge standards should be ensured.

4, The profi tablhty of the business is conf‘ rmed.

With such understandmgs the team exammed a method to recyele HW contammg '

heavy metals which cement factories do not receive at non-ferrous smelting furnaces
together with electric are furnace dust. Assuming that the generators of electric arc
furnace dust only bear the cost of collection and transportatlon and other HW
treatment fee is set at 1,500 bath/ton in average in addition to coliection and
transportation cost, FIRR is calculated at 16.8%, which means this recycling method
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is ﬁnanoially feasible considering the interest rate and inflation in Thailand, The
analysis, however, was made on several aseumptlons and the team recommends DIW
to fulthc: catry out the followmg

1. Investigation of actual conditions of non-ferrous smelting factoties which can
serve as waste leCyclmg/tl eatment facilities (in the whole country, if posslble)

2. Sclection  of the qmcltmg I‘actorles with higher possibility as waste
1ecyclmg/treatment famlmes

3. Investtgat[on of W'zste that can be accepted at the selected smeltmg faomue@ )
(investigation of the source of zine, i.e. electric fumaccs if* zinc smelting
factoucs arc selected in-Step 2).

_ 4. B ormulcnimn of pI‘Ojﬁ(.t lmplementatlon plan’ and evaluatlon of financial v1ab1llty

53 Common Matters

© 5,31 Ellmlnatson oflilegai or lnapproprlate TreatmentlFmal Dlsposal Routes

Although statistic data or pxevmus systemauc studies are not avallable there are a
number of illegal or inappropriate industrial waste treatment/final disposal routes.
~ The following is some of fi ndmgs of the present study.

1 'There isa large scale 1llegal waste dump near to Bangpoo Industrial hstate
' that is the largest industrial estate in Samut Prakarn province, although the
~ province has a municipal waste disposal site which was approved by the
province and the municipality and receive non-HW at abound 200
bahts/ton. Similar situations can be found in other pro_vinces or other
mdustrlal est'ltes :

oo
au?

2. The factory survey tells that 21.6% of HW is d1sposed of on-stte. Although '
~* the team did not investigate the real practices of on-site final disposal,

- environmental poliution such as groundwater contamination is anticipated
since appropriate HW final disposal requires substantial facilities. The team
has observed HW Simply dumped into a simple hollow in earth without
liners. :

3. Sulfate electrolyte in waste batteries is illegally discarded somewhere in the
course of collection for recycling. Moreover, illegal smelters produce 40%
of primary lead by primitive technology without env;ronmental
countermeasmes such as simple bummg in drums.

According to the rcsult of the Public Opunon Survey (POS), 111egal dump is pointed
out as the most concerned industrial waste problem and the majority (84%) answered
that illegal dumps are seriously influencing the environment. From the result of POS,
" the team concludes that it is necessary to strengthen illegal dump control and to
restore public confidence in o;der for the Tha1 government to execute the [WM plan.

The presence of the 1llegal or mapproprlate treatment/final d1sposal routes not only
hamper the emergence of appropriate treatment/final disposal routes but also can
destroy the existing appropriate ones. In fact, as for waste battery recyclmg, the
activities of illegal smelters have raised the price of waste batteries, Wthh hamper 1he
business of environmentally sound smelterc;
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5.3.2

Al present in Japan, housing development is progressing -in urban land plots from
which old factories were moved out to the suburb. However, the biggest obstacle that
it encounters is soil pollution caused by HW discharged to the factory premises in the
past. Most HW found was disposed of before the 1970s when enough number of
proper off-site trcatment/final disposal facilitics did not exist. It is significantly costly

- to deal with soil pollution and the financial problem often hinders the development

plan. DIW should thorefme urgently regulfite on-~ 51te final disposal of HW.

Japan also leaned from its experience that the clean’ up of 1llegall dumps cost furih_er
more than initial proper waste treatment. The most cffective way to stop illegal

'_ dumps is to strictly lay the tcsponmbmty for TWM on waste generatots. DIW should
stringently require factories to manage their waste in a proper manner, and let them . -

understand that disposing of waste at a landfill as far as Sakaeo, 300 km away, is still

~financially’ advantageous than dumpmg waste now and cleaning up in future

Therefore, the ehmmatlon of 1llegal or inappropriate mdustual waste treatment/ﬁnal_
disposal routes is a prerequisite to eslablish a proper IWM system and requires urgent

actions. Since the supervision, control and exposure of illegal or inappropriate -
‘treatment/final disposal routes are the responsibility of several governmental bodies,

DIW needs to cooperate them for the elimination, In order to prevent 1llegal dumps
from taking place, DIW should take the followmg measures by workmg together w1th
other g ;;overnmental orgam?atmns

1. To more strictly impose respon51b1hty for 1Hegal dumps (mciudmg the -

lmplementdtlon of land cleanup and payment for the cost) on waste generator,

2. To clearly define the }UllSdlCtlon of reievant governmental mganlzatlons in
regard to 1llegal dumpq so that they can cooperate effectlvely :

3. To make penai reguidtlons agamst illegal dumps more severe and raise fines, To -

develop a law enforcement system to 1mmed1ate1y expose offenders

4, - To urgently put the HW manifest system, this is proposcd by PCD into force and

to thoroughly 1mplement it. In future, 1o introduce a dlgltal mamfest system and
to also cover non- HW

5. To introduce a lleensmg system of waste collectors/transporters and waste buyers
so that all the actors involved in the industrial waste management busmess can be
under the admlmstratlve control. -

6. - To show the real eondmon of 11!egal dumps to the publ ic and to conduct publrc
relations activities to call for cooperation in the prevention of illegal dumps, so
that the governmental bodies, waste generators and the citizens work together.

7. To snengthen the illegal dumps plevemlon system (patrols ]omt works Wlth the
Pollce cooperation with local population, etc.).

8. To ensure the capac1ty of industrial waste treatment and ﬁnal dxsposa} facnhhes _

which are teehmealiy appropriate and financially reasonable.

Thorough Waste Management at Source

Industrial waste manag:,ement should slart with the waste reduction at source. The
team recommends DIW to take the following measures in order to enforce thorough
waste management at factories based on waste reduction.
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5.3.3

1, . To direet factoucs to have a clcar mechanism {o place responsibility of waste
managcmcnt and a technical conirol system,

2." To establish trammg programs and a certificate system and legally enforce
the appointment of the technical manager of IWM at every factory,

3. To strictly imposé punishment upon inappropriate on-site waste treatment or
final disposal throug,h inspection or other occasions,

4. To farther strc,nglhen governmental technical and ﬁnanc:al suppoxts o
- pxomote wasie minimization and rcuse/recyclmg

- 5. To stop the mlxed dlschalge of non-HIW and IIW and cnforcc separate |

dlschaige _
FhP basic 1dca of wastc reduction at source will follow the four steps as below.
St_ep I : Correct undelstandmg of the real condltlon of wastc gcnerdtlon
: Step 2_:' ' Mlmml?atlon of waste genel ation within factories
: Stép 3: © Waste rcuse/re_cyclmg within factories
Step 4. Waste minimization, waste reuse/recycl iﬁg, and cbnsequentiy waste

rcducuon within a group of faulones such as an industrial estate

- MOI. has been promotmg Steps 1, 2 and 3 in cooperatlon with mtemanonai aid
. agencies, but the e¢xccution of Step 4 is still limited. The team recommends DIW to

learn from the example of Kokubo Industrial Park introduced in the Main Report and
to promote waste minimization, reuse/recyclmg and waste reduction in an industry
bulldup area.

Use of WUDC
DIW and the team established Wastc Utilization Data Center (WUDC) in the p110t

project of the present study. WUDC is, however, not fully utilized. The adequftte use

of WUDC needs to solvc such quesuons as below.
e Howto dlssemmatc WUDC
. How to matenalme waste exchangc

As of the end of February 2002, WUDC has a registration of 414 factortes as a

* database user. This number is only 1% of the factories registered in the study area in

total. WUDC should have further more users to be really useful. DIW will require to
diffuse the existence of WUDC and to urge factories to be registered in cooperation

" with other relevant organizations. The establishment of new industrial codes, 105 for

waste separatlon and f{inal disposal facilities and 106 for waste reuse and recycling

- facilities, is a good opportunity to involve new users. Furthermore, it is recommended
- not to limit the database users with full access to factories alone but to involve sectors

- other than industry considering such facts as waste from food processing can be fed

to livestock, and casting sand waste can be used as alternative raw material of

" construction materials. When such user expansion is difficult for DIW, it will be

* another way to make WUDC linked with the Material Exchange Center of TEI and

other new databases to be emerged in future.
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The oxpcrien'ce of Pilot Project 2 telis that' wasle oXohange'bctween factorles is not as
simple as it would be expccted The enhanccmcnt of data volume through user
cxpansion as’ stated above is onc sofution, and the other wiil be to make a

- breakthrough in the current conventional waste reuse/recycling system. As the factory

survey revealed, the study area already has an extended waste reuse/recycling system
and waste that factorics want to supply through WUDC is waste difficult to be

reused/recycled in the current system. It is needed to transform such waste into -

material that can be used by faotorlos WJth new knowledgo and’ tcohnology in an
economically viable way

Most waste cxohqnge plogxams in Japan have bcon mgamzod by thc govcrnment
sector and some to them have a technical’ commitiee, which gives advice on the
method of waste rcusc/rooyolmg Such commitiees led by the government, however,

tend not to pay enotigh altention {0 the economics, and take part in waste exchange

only at the commencement without commitment. The team considers that the
governmental side may make the basic advice and comments, but specific technical
support required for individual cases should be mdde by the pnvate enteipmsos whlch_

- run their business with their expoltlse

5.3.4

In PllOl PI‘O_]CCE 3, the DIW and the team tried to mcroase the numbor of WUDC usors
usm" one of the plOVlnCIal mdustnal ofﬁces and it was successfui

TFrom such undemtandmg, 1he team 1ecommends DIW to take the followmg measures,

w1th mvolvmg the pr ovmo]al industrial offices, for the promotlon of WUDC

1. lo strongly promote tho roglsnatlon of waste selection and landﬁil famhues
as (‘ode 105 and waste reuse and recyclmg famhtles as Code 106. .

2. f 0 strongly promote thc database user registratlon of lhose faciorles w1th
Codes 105 and 106.

3. To hold seminars and/or workshops for the factories with Codes 105 and 106
to let them know waste exchange examples that could be realized in
T hailand, including Waste reuse/rccycling at cement factories.

Unification of Industrtal Waste Admlmstratlon and !ntroduction of
Manifest System

Waste management administration * needs - involve many governmental
organizations such as Ministry of Industry, Mmlstry of Public Sanitation, Ministry of
Science, Technology and Environment, and local administration offices. However,
there is no legislation or policy that _demarcates and assigns responsibilities related to
waste management to cach organization in a consolidated manner. In future, the team
proposes that MOI, MOPS, MOSTE and other administration organizations should
work together to enact what is to be called Waste Management Act which covers not
only industrial waste but also mumc;pal waste, hospital waste and others.

- Under the umﬁed framework set by the act, registration with authormes and the '

acquisition of a license should be obligatory for all the industrial wasie business
enterprises including waste collection and transportation companies, waste buyers,
waste reuse/recycling companies, intermediate treatment companics and final
disposal companies to run their business. The license should be issued for each type

of services provided and for each type of was,te dealt wnth (or at least for non-HW or
HW).
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- The process to build such an administration system with neccssary ngiSl’tthlt

however, requires substantial time and careful coordination among related
organizations. Therefore the team recommends DIW to establish its unique license

- system described below as a tentative measure. Since the TFactory Act can not be

applied to collection and transport business, it is nothing but an expedient. DIW

~should urgently develop legislation and cstablish its authouty over waste collection

and nansport companles

1. Any company which is to collect and/or transport waste from a factoty must
 be reglstered at DIW and acqune a l1cense

2. The transport permlt is no longet necessary fora factory to dlscharge its
waste outside. Instead, the factory must entrust waste collection and
transport work to those registered companies. The factory should make a

- waste discharge record every time, and the record should be kept at the '
) factory and ready to subrnlt at the request of DIW,

3. The ltcensed collecnon/transport company should make a receptmn record .
“when it receives waste from the factmy and keeps the record ready to submit
© at the request of DIW

The system above is ploposed to be developed in the short term for the whole |
mdustrlal waste management system either no- -HW management or HW management

Moreover, in order to trace the movement of HW and ‘lo make sure that HW
undergoes ptoper disposal, the development of a manifest system is necessary in the

. mid~ and long-term. On the legislation of HW manifest system of PCD/MOSTE,

' 5.3.5

DIW should bear the responsibility to oversee factories that generate HW, cooperate

*with PCD for the management of the manifest system, and control HW management

by applymg the hcensmg system and the mamfest system.

_Database Update '

DIW has Information Technology Center that keeps a database of factory registration
and other data conceming factories. The team found, however, the management and
data update of the database is not adequate. The establishment of the database is not
enough and the database needs to continuously develop. The team recommends DIW
to take the following measures for the proper mamtenance "md expansion of the
database. :

. To make a reportlng rule'_thor.oughly u_nderstood and executed so that data and
information necessary for the database update can gather from bureaus within
DIW DIW regional offices, IEAT, and other relevant offices.

+ To devel()p procedures to share the data in the databases sueh as waste
class1ﬁcat10n by code numbers

. To appomt the neeessary number of personnel who control and update the

databases

The data communication between reglonal offices and the IT center has crttlcal
problems. The DIW factory database has data of 120,000 factortes over the country.
Inspection to those factories, comparison of the real condition to the reglstered data,
data update, and reglstranon of newly established factones are carried out by 600

127



S 7 t’u, Study on Master Plan on Industriat H/awe Mmmgemem in the Bmtp:'mf'c Metr opm’tran Area ana’ IR .- ‘, J ICA

its Vicinity in the Kingdom of Thailand _ 5 COHG[US!OI’\S and Recommendatuone

Lo

ada

DIW mspectors at 74 rcgtonal ofﬁces Data to be entered to the database and data ir in

the database to be renewed are sent from the 1n<‘pectors to DIW headquarters in a
paper form and the reports are simply piled up in the IT center. Thls shouid be
urgently unprovcd ‘ '

' The lmprovement of dat’l transmission between the ptovrncml 1ndustr1al ofﬂces and

the IT Center was attempted in Pilot Projeet 3 (PP3) at the Nonthaburi office from

- May to June 2002. From the expeuence of PP3, the team recommends DIW to carry

out the following. -

1 Itis necessary to umfy the structure of the databases of the IT center and all the
provincial industrial offices. Therefore, DIW should investigate the database
structure of the provincial industrial offices, clarify the difference betweeén that of
the IT center and that of the provincial industrial offices, and develop a new -
umversal databasc str ucture that can be most easrly applteo to a!l the databases

2. DIW shouid apply thc umversai database structure o the' IT center and aIl the .
- provincial industrial offices. It should then followed by intensive tratnmgs for the
_ staff that operate the database and the preparatron of manuals

3. DIW may need to adjust the interface’ program that was deveIOped in PP3 to the '

universal database structure, andinstall the program to the provincial 1ndustr1al -
"ofﬁces one by one. f he data transfer can be then proceeded. '

Accurate Understandlng of WM

~ The team surveyed _215 factories by interviews to understand the real situation of

IWM from generation to final disposal: Replies from 2006 factories out of 215 were
valid and used for analysis. However, 206 factories are merely 0.62% of the total -
number of registered factories, i.¢. 33092. It should be therefore well recognized that -
the picture of TWM revealed in the present study is based on the survey of only 0. 62% .

- of factories.

_ The 1mprovement of IWM should start w1th the accuratc understandmg of real- IWM. _
The team recommend DIW to take the followrng measures in order to raise the = -

reliability of what the team figured out.

I. To regularly carry out the factory surveys as the team drd in the present_'
~ study (every five years in Japan) :

2. To issue the mimstertal nottfrcatron which obhgates factories to dtsclose the
- information of their waste management at the request of the authority in .
order to facrhtate the factory surveys. ' :

3. To check and analyze the newly obtamed data and the exrstmg data of 206 _
_factones ‘and to renew the estimated amount of present and future waste
generation and waste flows that the team elaborated.

Using the waste generation rate per. employee that was obtamed through the present
study and the number of employees available from the DIW’s database, the team
estimated the amount of waste in the whole country as be!ow

Number 6f Number of - Gtz:r’;t\:gn . Hw fggﬁ;?tion
Factories Employees = - _
' ployee Amount {tonsiyear)
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: _ : (tonsiyear) ‘
Whole Country ' 121,231 | 2,978,165 5,409,832 854,603
Study Area .. - 33,002(27.3%) | 1,584,782(53.3%) | 2,364,782(43.7%) 567,456(65.2%)

"_5.3-.7‘

Note: The figures in the parenthesis are the proportion to the whole country.

Sim'_ilal“ estimation is possible by 33 industrial sectors and/or by 26 waste categories,

The mecution of the regular factory survey as in the piesent sludy will give a more
~ reliable waste generation rate per employee, which in turn gives more reliable
: 111clicators nccessaly for the formulation of TWM plans

Formulatlon of IWM Plans for Industrlal Sectors

'Followmg the S/W, the team did not mvesngate the WM of particular mdu‘;tual

. sectors. The plans developed in the present study are, therefore, not specific but

comprehensive. It is, however, necessary to formulate IWM improvement plans by
industrial sectors in order to put the M/P or A/P into effect. The formulation of IWM
improvement plans for specific. industrial sectors requires the detailed investigation of

 waste generated from that sector and experts with abundant knowledge about

appxopuate waste managunenl (generatxon reduction, reuse/recyclmg, intermediate

- treatment and final dnsposal) gamed f:om experlcnces

" The team studied IWM of the paint mdusti y and proposcd the improvement plan in

Chapter 12 of the main report in order to demonstrate the formulation of an IWM
improvement plan for a specific industry. Learning the method applied by the team,

- the DIW should work out the TWM nnprovement pians for particular mdustrlal

sectors. with hlgher prlorlty
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