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CHAPTER I

INTRODUCTION

1.1 Background and Motivation

Along with rapid industrialization, which has resulted in the rise of pollution,
there is a growing concern about the quality of the living environment. To comply with
requirements of good quality of the living environment, both government regulatory
agencies and industry have focused their pollution reduction efforts on controlling effluents
at the point where they enter the environment, end-of-pipe measure were added into
industrial processes. However, the advent of strict environmental legislation in recent
years, combined with the ineffectiveness and relatively high cost of several end-of-pipe
treatment technologies have, in many instances, resulted in making this approach
inadequate to deal with the magnitude and complexity of environmental degradation. The
limitations of end-of-pipe treatment made environmental decision-makers consider
replacement of end-of-pipe treatment by other alternative methods of pollution control.
Consequently, during the last decade, environmental researchers began focusing on cleaner
production/waste minimization and even a new academic discipline, industrial ecology;
was born with the emission to design zero-emission industrial processes (Aryes and
Simonis, 1994; Graedel and Allenby, 1995; Ayres and Ayres, 1996; allenby, 1999).

Looking specifically at Thailand, Development and expansion of industrials in
Thailand have been rapidly increased. In 2002, 2003, and particular to the 1 and 2™
quarters of 2004, the expansion of our nation wide industrials have been reported to be
6.8%, 10.3%, 10.3% and 7.5% respectively (Bangkok Bank, 2004). This leads to several
problems including the management of waste generated inside the factories. Generally,

wastes could be classified into 2 main types as non-hazardous and hazardous wastes.  If
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those wastes are inappropriately collected, they might mix together becoming more

amounts and are needed to such special treatments. Besides, some useful garbage are
mixed to those certainly increases an amount of treatment. So, waste classification and
noticing of the quality and quantity are essential strategies forwarding to methods of
industrial waste management.

To comply with the laws and regulations, industrialist is required to annually
report the amount/ type/storage/and treatment of wastes to any authorities like
Department of Industrial Work (DIW) and industrial Estate Authority of Thailand
depending on in which area the factory is located. Recently, laws and waste
announcements are adopted guite often according to waste policy. This could assist
an arrangement of waste management facilities at least for the maximum needs.
Throughout the analysis of submitted forms represents problems of industrial waste
management in Thailand as follow:

1) Waste classification is not clearly known. This causes an improper
disposal.

2) Wastes are getting accumulated without noticing of the quality and
quantity.

3) -Laws and regulations are not thoroughly-performed.

4) There is no either incentive or promotion for data providers.

5) Waste treatment-disposal facilities are shortage.

6) More than half of wastes generated have been thrown out, without
looking for any utilization of them. This leads to the increasing amount

of wastes and also pulling up the operating cost for the products.
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Many strategies from the governmental section like DIW and PCD have now

released to solve the problems, but most industrials are still far behind and no concern
much on what benefit would be obtained. However, several procedures could be
conducted. Examples are waste exchange, clean technology, eco-industrial estate etc.
These strategies are believed to fight back amount of wastes generated every year.

Waste exchange is one of several environmental techniques that are
promoted for solution of waste problems.  In Thailand, only Department of Industrial
Work (DIW) and Thailand Environmental Institute have provided website, data
resources about waste generating in most industrials all over country. The website has
provided information for factories or companies that have materials available and for
those in need of such materials. These are good beginning of waste exchange but it’s
not enough to achieve because the succession of waste exchange depend on several
factor that more than providing information in the website such as composition/quality
of each waste, logistic cost, frequency of waste generation, continuity of waste supply,
etc. These factors have result on company’s decision to exchange waste. Therefore,
the knowledge about factor that have effect on success of waste exchange,
characteristic of each waste and system approach for waste exchange are importance
thing as promote waste exchange measure to achieve.

Base on Thailand Environmental Monitoring 2003, Samut Prakan is the most
serious city generating the highest amount of waste both hazardous and non-hazardous
wastes. Bang Poo Industrial Estate is one of many estate built in this province that
seems to be an old style industrial estate. It then was not really organized. Mixtures
and clusters of industrial types are built and produce various types of wastes
unlimitedly. Moreover Bang Poo Industrial Estate is one of the developing target

groups of Industrial Estate Authority of Thailand (IEAT) to Eco-Industrial Estate.
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IEAT's vision for the development is to apply the eco-industrial concept as the main

strategy for future Thai industrial estate development with the objective to reduce
environmental impact and enhance business and social performance using the EIE
principles (waste exchange is one of three EIE principle) and later expand to become
the Eco-Industrial Network and develop a stable and lasting industrial estate network

for the nation. So, Bang Poo Industrial Estate is suitable site for this study.

1.2 Objective

To creating a systematic approach for waste exchange in the industrial estate

to increase waste exchange activity.

1.3 Scope of work

The study was divided into two parts. First, the current situations of waste
management in Bang Poo Industrial Estate were reviewed in order to evaluating the
possibility of waste exchange by created database system. Second, the base-line
information of factories, both generator of steel scrap and user of steel scrap, were
collected in order to determine factors that have an effect on the success for exchange
of steel scrap was conducted to create steel scrap exchange system suitable for
factories in the estate. This study was focused on four points as follow:

1) Creating the database for evaluating of waste management situation in
industrial estate that leads to planning of waste exchange.

2) Study the possibility of waste exchange in term factories to factories
(it’s not closing loop system) that will be limited only exchange of

waste between factories in BPIE.
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3) Matching the couple of waste user and waste generator comply with

each type of waste that will be limited only solid and liquid waste.

4) Create a systematic approach for steel scrap exchange.

1.4 Expected Results

The expected results of this study will be as followed:
1) Obtain database for waste exchange.

2) Obtain a systematic approach for steel scrap exchange.



CHAPTER Il

LITERATURE REVIEW

This chapter provides the major concern about waste exchange approach that
consists of industrial ecology, industrial metabolism, and case study of waste

exchange in foreign countries and Thailand.

2.1 Industrial Ecology

The idea of industrial ecology (IE) has taken root in the past few years,
especially since the well-known article by Frosch and Gallopous in a special issue of
Scientific American (Frosch and Gallopoulos, 1989). It encompasses the
transformation of the traditional model of industrial activity into a more integrated
model — an industrial ecosystem, in which waste from one process can serve as raw
material for the other ones. Afterward, many concepts concerning IE have appeared.

Hileman (1992) stated that IE studies how we humans can continue
rearranging earth, but in such a way it protects our own health, the health of natural
ecosystems, and the health of future generations of plants, animals and human. It
encompasses - manufacturing, agriculture; energy production, and transportation.
Nearly all of those things we do to provide ourselves with food and make life easier
and more pleasant than it would be with out them. ~With this definition, Hileman
considers IE as a study to “rearrange the earth”. He stresses the need for sustainable
development where the interests not only emphasize on the present and future
generations of human race but include that of plants and animals.  IE is a novel
approach to achieve sustainable development. It aims too optimize the consumption

of natural resources and energy and minimize the generation of waste. ~ This means
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that the ideas of IE imply all other pollution prevention approaches including end-of-

pipe treatment and cleaner production measures. In industrial ecology textbooks,
many of the instruments of cleaner production return.  However, it should be kept in
mind that most of cleaner production instruments are directed to single companies or
to companies or to companies that are linked together in a product chain.  In some
cases, environmental scientists want to go beyond that perspective, so they do not look
at industry from a single company or product chain perspective, but they envisage
industrial production as an ecosystem of organisms, exchanging information, energy
and materials with each other and with their environment. Erkman and Ramaswamy
(2001) estate that cleaner production equals pollution prevention practices at the
company level, while industrial ecology means pollution prevention practices at the
system level.

The basic of IE is provided by the phenomenon of industrial metabolism,
which stands for the whole integrated collection of physical processes that convert raw
materials and energy, plus labor, into finished products and wastes in a (more or less)
steady-state condition (Ayres and Simonis,1994). IE goes further. The idea is first
to understand how the industrial system works, how it is regulated, and its interaction
with the biosphere.  Then onthe basis of what we know about ecosystems, to
determine how it could be restructured to make it compatible with the way natural
ecosystems function (Erkman, 1997). By doing so, industrial enterprises can be
assembled into industrial ecosystems. Such systems consist of a number of industrial
enterprises acting synergistically and, for the most part, with each utilizing products
and potential wastes from other members of the system (Frosch and Gallopoulos,

1989; Manahan, 1999).



2.2 Industrial Metabolism

Industrial metabolism follows the flows of materials and energy from their
initial sources through an industrial system, to the consumer, and to their ultimate
disposal (Erkman, 1997;Manahan, 1999). Industrial metabolism provides a
conceptual framework for the transformation of our current production and
consumption system toward sustainable development (Cote and Hall, 1995).  The
basic idea is to analyze the flows of materials and identify and assess all possible
emission sources and other environmental effects connected to those flows
(Anderberg, 1998).  This section considers in some detail the topic of industrial
metabolism with discussions on industrial metabolism and biological analogies and
material cycle.

In the natural ecosystem, the biological cycling of materials is maintained by
three groups; producers, consumers and decomposers. The producers can be plants
and some bacteria, which are capable to produce their own food by photosynthetic or
chemical-biological processes. The consumers can be animals that obtain energy and
protein by grazing or eating other animals and plants.  The decomposers can be fungi
and bacteria, which are able to convert organic matters of producers and consumers
into food the producers.. - Thus, the decomposers also play the role of recyclers.
With the sun as the energy source, nature is capable of sustaining the producer-
consumer-decomposer cycle indefinitely. The smallest self-sufficiency is an
ecosystem (Husar, 1994a).

In industrial systems, the producing activities include energy production and
other manufacturing to produce goods. The consumers can be other enterprises
(markets) and their domestic animals. Decomposing or recycling activities consist of

treatment or recovery and recycling of wastes. However, whereas the natural
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ecosystem relies on its decomposers for a complete recycling of its elements, the

industrial system currently lacks such efficient decomposers and recyclers (Husar,
1994a). Thus, unwanted materials (including wastes and non-products) are released
into the environment. In this sense, the industrial system is a less closed system.
To meet the criteria of an industrial ecosystem, the byproducts and wastes must be

utilized and processed within the system (Maanahan, 1999).

2.3 Eco-Industrial Estate (EIE)

Eco-Industrial Estate (EIE) refers to a group of production and service
business operators seeking to raise standards of environmental quality, business
performance and good relationship with neighboring communities through
collaboration on natural resource and environmental management (IEAT, 2004). The
three principles for industrial estate development using the eco-industrial concept are:

1) Re-application of waste and by-products from one factory to use as raw
material in another factory to maximize use of natural resources and
reduce waste material.

2) The effort to close loops in the natural resource consumption cycle and
minimize waste generation hy creating a balance between each factory's
input/output. A Block Flow Diagram for materials, waste & by product
and energy can be presented to show the balance of each Eco-Plant.

3) Organization of "Sharing Activities" for factories both within the same
industrial estate and from different industrial estates to encourage
cooperation and coordination according to the symbiosis concept.
"Sharing activities" can cover raw material, transportation, human

resources, marketing, information communications systems, quality of
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life/communication connection, safety/ health/ environment/ and energy,

and production process, etc.

2.4 Case study of Waste Exchange in foreign countries

a) Elizabeth W. Dorn and M. Timothy McAdams (1982)

Waste exchange usually deals with the little known value products
rather than by-products. Waste exchange can be divided into two types.
Information exchanges or clearinghouses will provided listing of available wastes and
needed wastes. Wastes material exchanges will buy wastes and reprocess until meet
the requirements of potential users and resell to them.

Recyeling companies and resource reclamation will use service from
waste exchange to test market and find new clients and new suppliers.  They have
concluded that exchange of wastes will happen in the following situations:

Situation 1: from large companies that use continuous processes to
small companies that use batch processes.

Situation 2: from chemical manufactures to formulator.

Situation 3: from companies who require high purity of input
materials such as pharmaceuticals or input materials for
example paints manufacturers.

Factors that have an effect on the success of waste exchange are:

» Technical factor Chemical and physical properties of wastes
have to be compatible with the required specification of substitute input materials.

» Economic factor Cost that occurred from exchanging wastes
such as transportation costs must be balanced with disposal costs of that wastes or raw

materials costs saved.
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» Institutional factor Waste generators and waste users should

be willing to do the business with each other under the laws and regulations.

b) Jim Potter, ed. (1986)

Jim Potter, ed. (1986) has summarized articles of recycling in
California State. This literature describes hazardous wastes recycling. One article
explained about off-site recycling, the similar concept as waste exchange, that wastes
will be transported to recyclers or industries.  Recyclers will purify wastes and sell
them to generators or other users.

Industries that generate small quantity of wastes that would like to
avoid the technical, economic, and managerial demands of on-site recycling can get
benefit from using off-site recycling services. There are some disadvantages for off-
site recycling industries in term of potentially high transportation and uncertain future
liability costs and expenses associated with manifest record-keeping and hazardous
waste generation fees.

Government policies and regulations have an effect on waste exchange.
Some states including California try to ease regulations to promote waste recycle but
still prevent public health and environment. Example of this is regulation reform of
manifest requirements for hazardous wastes to promote solvent leasing.  Leasers or
haulers normally carry many drums of solvent for industries in each day. If they to
fill out completely full manifesting procedure, it will make difficulty of transportation.
This will reduce interesting of companies who would like to operator this business.

From this reason they allow to fill out only one manifest per truck per day.
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c) P.N. Cheremisinoff and L.M. Ferrnate (1989)

P.N. Cheremisinoff and L.M. Ferrnate (1989) describes the most
common types of waste that transferred through waste exchange are solvents, acid,
alkalis, metals, and metal sludges. They stated that only 10 percent of wastes listed
nationally are successful in exchange in USA. The factors that inhibit the success of
waste exchange are:

mix of contaminate in waste material,
insufficient volume of required waste;
high cost of transportation;

inconstant of waste qualities;

variation of regulations among each states;

YV Y Y V VY V¥V

liability concern even wastes have already been transferred to
USErs;

» if waste generators have to store hazardous wastes more than
90 days due to low quantities of waste to meet the

requirements, they will need a permit.

d) Office of Waste Reduction Services in Michigan (1989)

Acid, Alkalis, electronic equipment, laboratory chemical, adhesives,
battery, leather, metal sludge, metal, oil, paints, paper, plastics, rubber, solvent, textile,
wax, wood, packing materials, and compost able materials can be exchanged and
normally published both waste wanted and waste available in waste exchange lists
(Office of Waste Reduction Services in Michigan 1989). Examples of waste that can

be exchanged from Alberta Waste Materials Exchange are as follow:
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Calcium sludge from water treatment plant;

Sulphuric acid, plastic, and lead from battery reclamation;
Silver and plastics from x-ray film recovery operations;
Perchloroethylene recovery from dry cleaning process;

Scrap steel from fabricators; and

vV V VvV VvV V V

Carbide tool inserts from machine shop operations.

e) Schwartz and Wendy B. Pratt. (1990)
Factors that hinder waste exchange concept from study of Seymour I.
Schwartz and Wendy B. Pratt. (1990) are:

» Waste generators are unwilling to change waste management
mechanism from disposal to waste exchange.

» There is low incentive on waste exchange. Even though there
are new land disposal bans. Regulations in term of
transportation, manifesting, and storing wastes for waste
exchange are the same as that of land disposal or treatment.

» Operations of waste exchange have not enough funds to run the
system.

» There is uncertainty of liability on waste exchange. Some waste
generators are not sure about liability on waste exchange that
will be liable when misuse of wastes happened. From this
reason, they prefer to choose the method that known liability

such as disposal.
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> Low quality of waste materials, high cost of exchanging wastes,

and insufficient amount of waste available are also barrier on
waste exchange.
There are some recommendations from this study as follows:

» Reduce liability on waste exchange by defining term of
agreement in contract, and examine waste management practice
and environmental records of waste users. But these methods
also reduce interesting on exchange waste by potential users.

» Government promote waste exchange concept by creating
guidelines for this concept.

» Tax incentive for waste exchange should be established.

» It should have RCRA TSDF permit for waste exchange.

» Some changes in regulation should be happened to promote
waste exchange such as storage time of waste for waste
exchange concept should be longer than now to allow
negotiation on exchange.

> Potential users should be educated to know how to use wastes in

their process.

f)  P.N. Cheremisinoff and John A. King (1991)

P.N. Cheremisinoff and John A. King (1991) reported that if laws and
regulation regarding environmental prevention emphasis on treatment and disposal,
waste minimization will not be realized. =~ They found that in practice regulators and
regulated community have mostly focused on treatment and disposal or end-of-pipe

technique. Now they prefer to use waste minimization techniques than end-of-pipe
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techniques since they are not enough to protect their environment. They also

reported barriers of waste minimization as follows:
» lack of information and guidance concerning waste
minimization;
> lack of in-house expertise to examine characteristic of waste
and waste minimization technique; and
> lack of awareness on waste minimization of companies.
From EPA report to congress (cited in P.N. Cheremisinoff and John A.
King, 1991) it concluded that mandatory standards of waste minimization are not
feasible nor desirable. The solution for this problem is to develop waste minimization
program providing assistance to waste generators in term of technical and information.

First step of waste minimization is to identify characteristics of waste streams.

g) G.Favila (1994)

G.Favila (1994) described the established the new Industrial Waste
Exchange Program (IWEP) in Philippines.  IWEP was operated in 1988 by a
government agency, the Environmental Management Bureau (EMB), who received
grant from the International Development and Research centre (IDRC) of Canada. Due
to restriction on fund management, EMB could not charge fee from anyone who
receive services. - This effect make this program unsustainable and it stop after
completed grant period. During its life, it was successful in exchange waste from
waste generators and waste users.

Since this program has been successful, The Philippine Business for the
Environment (PBE) was persuaded to revive this program. During this time it

receive grant from private companies for example San Miguel Corporation and the
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PHINMA Group and international donor agencies such as USAID, IDRC, and the

World Bank under its Metropolitan Environment Improvement Project.

PBE will distribute bi-monthly magazine, Business and Environment,
that contain available wastes and needed wastes, possible uses of industrial wastes,
cases of successful waste exchange, information on clean technologies, and
management practices.  All those information can be accessed through Philippine
Sustainable Development Network (PSDN) electronic bulletin board. PBE will not
charge fee to companies who would like to list his information about their waste on
IWEP bulletin.

Beneficiaries from waste exchange are waste generators, waste users,
and general public. Waste generators will save waste treatment or disposal costs and
can get income from selling their wastes. Waste users will save their raw material
costs and get stable source of raw materials.  General public will have better
environment owing to reduced amount of generated wastes. It also can translate
benefit to goodwill of companies.  From this reason PBE consider that Industrial

Waste Exchange is win-win-win situation.

h) Nemerow (1995)
Factors which have effect on the successful of waste exchange are
reported by Nemerow (1995) as follows:
» The possibility of sharing information to persons outside a
particular industrial plant and transportation costs;
» A small amount of waste available of many small factories are

infrequently and unpredictable;
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> Different minor contaminants of similar wastes may cause

incompatible;

» Permit required under RCRA for small waste generators who
have to store waste onsite for more than 90 days to reduce
transportation costs and have considerable amount of wastes.

He has proposed the industrial complexes for pulp & paper mill,
tannery, sugarcane, textile, fertilizer-cement, fossil fuel power plant, steel mill-
fertilizer-cement, plastic manufacturing industrial, cement-lime-power plant, wood
(lumber) mill, power plant-agricultural, power plant-cement-concrete block, cannery-
agricultural, nuclear power-glass block, and animal feedlot-plant food.

He has described that waste users should accept that they may have to
slightly change product specifications or manufacturing techniques, and sometimes
modify wastes for further uses.  Since factories have to depend on each other in the
complex.  Any changes such as plant shut down, or labor strike in one factory will
have an effect to the others.  From this reason, stand-by system i.e. availability of

virgin raw materials should be provided to reduce this effect.

i) Ed Cohen-Rosenthal, Tad McGalliard, and Michelle Bell (1996)

Ed Cohen-Rosenthal, Tad McGalliard, and Michelle Bell (1996)
mentioned that industrial ecology or industrial symbiosis or eco-industrial park,
similar concept as waste exchange, was the community of business that co-operate to
get benefit greater than the sum of each company’s benefit in managing their wastes
for example they exchange their wastes or energies. This concept had already proven
for a long time. For example Nestles plant in New York State could use toxic

chocolate oil as an input for cosmetic manufacture.  The famous eco-industrial park
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and the origin of the concept were in Kalundborg, Denmark operated since 1970s.

Some places in United State were demonstration sites of eco-industrial park concept
such as Baltimore, Maryland; Cape Charles, Virginia; Brownsville Texas;
Chattanvoga, Tennessee. Design driven for eco-industrial park in USA were industrial
ecology concept, brown field or abandoned site redevelopment, business development

and networked manufacturing, and new environmental management technologies.

j) US EPA (1996)
US EPA (1996) state that the benefits from using waste exchange
services are:
» Waste disposal costs can be reduced.
» Material and supply costs can be reduced.
» More efficient work practices can help to save money; and
> Revenues can be got from marketing reusable materials.
Waste exchange is one of the simplest, least expensive waste
prevention strategies.  First step to implement waste exchange in company is to
survey potentially reusable products and supplies.  Opinions from employees can

help to define which materials can be reused.

2.5 Waste Exchange in Thailand

a) Rangsan Pinthong (1994)
Rangsan Pinthong (1994) has summarized factors that limit waste
exchange concept as follows:
> Education level of waste generators and potential waste user It

has an effect on reuse waste. Some people think that it is not
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economical to reuse waste though they do not investigate in

more details. Some people do not know how to reuse waste or
where they can transfer waste to users.

Waste dumping method People always mix any wastes before
they dump them. This effect makes reuse or recycle waste
more difficult than separate waste when it is discharged. Since
other unwanted materials contaminate valuable waste, when it is
reused or recycled it have to purify and this make cost of reuse
or recycle high.

Incoming status of people If people have no financial problems;
they will not think about recycle or reuse waste.

Attitude and tradition of people The thinking of people about
waste has an effect in either increasing or reducing amount of
reused or recycled waste.

Quantities and qualities of waste If quantities or quantities of
wastes is not constant and unbalance, it is difficult to trade
them.

Information about real waste management cost Most people in
developing countries always think that cost of open dumps
waste is the lowest cost because they do not know exactly what
is the real cost of disposal method. From this reason they
ignore concept of reuse or recycle waste.

Costs of reuse and recycle waste some cost of reuse and recycle
waste especially transportation cost may hinder reuse or recycle

waste.
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He has also investigated operation of waste exchange in Thailand. He

found that waste material exchange has established in from of informal process.
Operation groups that use this system can be divided into five different types:

1) Small scale recycle shops  Most shops are located near
disposal solid waste site to buy valuable wastes that segregated by scavengers. They
will resell those wastes to industries.

2) Three wheelers this group of people will buy valuable wastes
that segregated by household and resell to junk shops.

3) Junk shops this group will buy valuable wastes from three
wheelers or scavengers that segregate waste from garbage bin in roadside. From
investigation of Environmental Resources Limited in 1987 and Tamas-pirnie
International in 1989 (cited in Rangsan Pinthong, 1994), there are approximately 950-
1,000 junk shops in Bangkok to buy bottles, plastic, metal, and paper from three
wheelers or scavengers. They may be process them for instance cleaning or separate
into different types before sell to industries.

4) Wholesaler This group of people will have a contract with
waste users such as paper industries, plastic industries to sell required wastes to them
in specified types, quality and quantities. Wholesalers will buy required wastes from
the above explained groups of people and improve quality to meet the requirement
before sell them to.industries.

5) Industries  There are industries that buy off-spec products,
unwanted materials or by-products to reuse or resell to potential waste users.

From his investigation, all of the above operations are informal system

and are waste material exchange system. If government do not support or develop in
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term of finance, technologies, and management to be formal system, it will be difficult

to monitor in order to increase efficiency of reuse or recycle wastes.

b) Waste exchange center in Thailand
Waste exchange Center was established in Thailand named as, “Waste
Utilization Data Center (WUDC)”. It was established by a cooperation of
Department of Industrial Work (DIW) and Japan International Cooperation Agency

(JICA). The center has provided a website for exchange/buy/sale of wastes. Figure 2

presents an operation of WUDC. Moreover, “Material Exchange Center (MEC)”,
was established by Thailand Environmental Institute. Its scope of work includes the
following:

» Providing technical assistance at no cost.

» Providing information for factories or companies that have
materials available and for those in need of such materials.

» Disclosing suitable energy efficient waste recycling and waste
managing technologies to industries, companies or other
interested parties.

> Providing and -organizing training. programs on pollution

prevention.
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Figure 2.1 Operation network of WUDC

All of literature review, waste exchange may be defined a program which
promotes the use of one company's waste as another's raw material. It is an
information clearing house for available by-products, virgin products and other forms
of unneeded industrial materials. A waste exchange identifies both producers and
markets for solid and hazardous waste materials. Waste exchange system can be
classified into two types as follow;

1) Waste information exchange, this system will have the information centre
that provides lists of ‘waste available and waste required for waste
generators and users of waste respectively.

2) Waste material exchange, this system will have the waste material
exchange centre will buy valuable waste from waste generator or anyone
who own unstable waste and may be purify it before selling to waste users.
This organization is not non-profit centers so that there will have some

certain type of waste for reuse or recycle.
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For waste exchange centers in Thailand classified in waste information

exchange system that provides the website for waste user and waste generator to
advertise the waste wanted and waste available. But the waste exchange activities is
not incentive in industrial section of Thailand, due to several problems as summarized
in 3 main problem were
1) Less waste information

In some case, waste generators could not sold some available waste
because it was not advertised on demand sheet of waste information exchange center.
Hence, more available waste was disposed with incineration or landfill. In the other
hand, waste user could not to buy some wanted waste because it was not advertised on
supply sheet. Hence, waste user selects the service of supplier system more than the
waste exchange system. Therefore, the waste information exchange center should be
provided information more than advertised information in supply sheet and demand
sheet.

2) Low quality

If waste was inappropriately collected, it might be mixed together
becoming more amounts and were needed to such special treatments. In some case, some
available waste was mixed to dispose of incineration, landfill or sell in low price such as
metal scraps was inappropriately collected, it-was sold in low price but if it was
appropriately separated as steel scrap, brass scrap, aluminum scrap, copper scrap it might
be sold in higher price.  So, the information about the waste separation and available
should be provided to factories for solve the problem. In order to increase the
incentive of waste separation in each factories, it is very important to set up the

systematic tool for provide the price of waste and quality of waste.
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3) Inefficient management technique

Waste exchange information systems in Thailand are a free service
designed to help businesses advertised those supply and demand of waste in the
website. But the system is not the favorite because its procedure has fault in some
importance step that are the information checking step, officer is not check the quality
of waste before advertise in the website. The fault may be main cause to the system is
not favorite.

In order to solve the problem, it is very important to set up the
systematic tool to help businesses find markets for available waste that is nearest
source of waste. Moreover, the tool should be determining address of waste user too
and summarized overall of waste generated for top manager or officer that need to use
it for plan the waste management, waste exchange, and emergency response in case of

hazardous waste.

2.6 Law and regulation for waste management

For environmental management, law and regulations are important tools. It
has an effect on the planning of waste management approach.  This chapter will
discuss about overview. of current promulgated environmental laws and regulations for
industrial waste management in Thailand and comparing with law and regulation in

foreign countries which is relevant with waste exchange.

2.6.1 Laws and regulation in Thailand
Since 1992, four environmental legislation which dramatically reform
the country’s regulatory and legislative framework have been enacted. Those laws

are:
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> Enhancement and Conservation of National Environmental

Quality Act (NEQA) B.E. 2535
» Factory Act B.E. 2535
» Hazardous Substance Act B.E. 2535
» Public Health Act B.E. 2535
But laws that control the industrial waste management are Factory Act
B.E. 2535, Hazardous Substance Act B.E. 2535 and Industrial Estate Authority of
Thailand Act B.E. 2522. Therefore, the study focus on discussion about these Act

that has an effect on waste exchange approach.

» Factory Act B.E. 2535
This Act gives the power to the Minister to regulate engagement in
factory business without causing disturbances, damages, and danger to the public or
the environment. Under his power, he can prescribe:

e Location, environment, and description of factories;

e The categories and types of machinery and equipment used in
engagement of factory business;

e Standards and procedures for control of waste, pollution, and
any activity which may harm the environment caused by
engagement in factory business; and

e Any necessary documentation and data that have to be kept by

factories to ensure compliance with the Act and its regulations.

To promote effective control of engagement in factory business, three

groups of factory are defined in section 7 of this act. Group 1; factory is factory
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which person can engage in factory business as immediate as he wants. Group 2;

factory is factory which person has to inform to the Grantor in advance before starting
engagement in factory business. Group 3 factory is factory which require license
prior to engage in factory business.

In section 8 of this Act, the Minister is empowered to control
engagement in factory business by issuing standards and methods of controlling the
discharge of waste, pollutants or anything that affect the environment. Anyone who
violate ministerial rules or announcement of the Minister issued pursuant to this
section shall be fined not exceeding 200,000 Baht.

Section 73 of this act allows authority to order person to stop violating
act or correct manner which cause harm, injuries or troubles to the person or property
in the factory or its vicinity within specified time. If person engaging in factory
business does intentionally not follow the order of authority under section 37 or
engagement in factory may lead to serious harm, injuries or troubles to persons or
property in the factory or environment, Permanent Secretary of the Ministry of
Industry (MOI) or person assigned by Permanent Secretary will have power under
section 39 of this Act to order person to stop engagement in all or part of factory
business and correct that problem within specified period. ~Any person who violates
section 37 shall be fined not great than 100,000 Baht or imprisoned not exceeding one
year or both and has to pay additional fine 5,000 Baht per day during violating period.

In case of non compliance with section 39, person engaging in a factory
business, architect, and engineer will be fined not exceeding 200,000 Baht or
imprisoned not more than two years or both and additionally fined 5,000 Baht per day

until stop in engagement of factory business.
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Under this Act, the MOI is the primary environmental enforcement

agency. If the DIW’s performances are not efficient; however, PCD, the MOSTE is
instead empowered to take action under NEQA B.E. 2535
Responsibility areas of DIW under this act are:

e Industrial pollution and safety;

Setting and enforcement of industrial effluent and emissions

standard;

e Monitoring of procedures for wastewater and hazardous waste
management;

e Establishment of central wastewater and hazardous waste
treatment facilities; and

e Control of establishment and operation of factories through

factory licensing in 3 years intervals.

According to the Ministerial Regulation No.2 B.E. 2535 issued under
the Factory Act B.E. 2535, published in the Royal Government Gazette VVol.109 Part
108 dated October 16, B.E. 2535, licensee has to always keep the factory clean,
provide waste container as need, and separate waste or unusable material which has
any mixture of poison, or cotton wool, cloth or piece of cotton stained with flammable
material in separate container with suitable lid. = Licensee has to safely dispose that
waste without causing any harm to human and environment.

Notification of the MOI No.2 B.E. 2539, dated June 14, B.E. 25309,
issued under Factory Act B.E. 2535, published in the Royal Government Gazette
Vol.113 Part 52 D, dated June 27, B.E. 2539 mentioned that wastewater cannot be

allowed to drain from the factory unless it is treated and has characteristics below or
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equal effluent standards specified in this laws. And dilution method to make

characteristics to wastewater to comply with this law shall not be allowed.

Notification of the MOI No.6 B.E. 2540, dated October 29, B.E. 2540,
published in the Royal Government Gazette Vol.114 Part 104 D, dated November 13,
B.E. 2540 (Special Edition) issued under Factory Act B.E. 2535 is the law regarding
treatment or disposal of solid waste or unusable substances from factories. The
contents in this law are:

e To list comprehensively solid wastes or unusable substances i.e.
ignitable substances, corrosive substances, reactive substances,
toxic substances, bleachable substances, discarded materials,
off-spec materials, container and spill residues, wastes and
discarded materials from non-specific sources and specific
sources, and chemical wastes that have to be treated or disposed
according to the methods specified in this law;

e To specify solid wastes or unusable substances mentioned
above shall not be removed from factories unless permitted by
the Director of the DIW; and

e To report types, quantities, characteristics, properties, and
storage areas of solid waste or unusable substances designated
under this law including storage method, detoxification,
treatment, disposal, landfill, transfer, and transportation in the
forms according to this law.

In item 1.8 of Annex 2 in this law specified that waste exchange for
waste utilization in production processes is one method to handle specified solid waste

and unusable substances.
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Notification of the MOI No.1 B.E. 2541, dated May 26, B.E. 2541,

published in the Royal Government Gazette VVol. 115 Part 44 D, dated June 5, B.E.
2541 (Special Edition) issued under Factory Act B.E. 2535 is issued follow the
Notification of the MOI No. 6 B.E. 2540. It emphasize on solid waste and unusable
substances from specific industrial processes which is not specified in Notification of
the MOI No. 6 B.E. 2540. This law enforce for industries located in Bangkok,
Samut Prakan, Nonthaburi, Phathum Thani, Samut Sakhon, Nakonratchasima,
Lamphun, Saraburi, and Phra Nakhon Si Ayutthaya. The contents in this law are:

e Specified types of industrial non-hazardous wastes without
contaminated or mixed with solid waste and unusable substance
under the Notification of the MOI No. 6 B.E. 2540 and wastes
from specific industrial processes under this law have to be
treated or disposed according to the methods specified in this
law; and

e Solid waste and unusable substances above shall not be
exported from the factory except there is a permission from
Director-General of DIW or person assigned by Director-
General to dispose or destroy that waste according to criteria

and methods prescribed in Annex 2 of this law.

Specified method to treat or dispose waste and unusable substances
under this law are sanitary landfill with water leakage protection, leakage monitoring,
gas ventilation, and wastewater treatment system, and incineration with emission
standards according to Notification of MOSTE dated June 17, B.E. 2540, published in

the Royal Government Gazette Vol. 114 Part 63 D, dated August 7, B.E. 2540.
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Recycle, reuse, recovery, and composting of wastes from specific industrial processes

such as spent catalyst, sand from foundry casting, waste from cutting tanned leather
have to be approved from DIW. If third party services are used, permission from DIW

is required.

» Hazardous Substance Act B.E. 2535

The content in Hazardous Substances Act B.E. 2535 is regarding
comprehensive management and systematic classifications for hazardous substances
and wastes. It also defines the control criteria for importation, production,
transportation, consumption, disposal and export of hazardous substances.

This Act is under the direct authority of the Ministry of Industry with
the co-operation of the Minister of Defense, the Minister of Agricultural and Co-
operative, the Minister of Interior, the Ministry of Public Health, and the Minister of
Science Technology and Environment.

Types of hazardous substances mentioned in this Act can be grouped as
follows:

1) Explosives

2)  Flammable substances

3) Oxidizing agent and peroxide
4) - Toxic substances

5)  Substances causing diseases

6) Radioactive substances

7)  Substances causing mutation
8)  Corrosive substances

9) Irritating substances
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10) Other substances either chemicals or otherwise which may

cause injury to the persons, animals, plants, property, or

environment.

Anyone who produces, process, or handle hazardous substances or
hazardous wastes have to act according to safe labeling, storage and handling
procedures specified in ministerial rules under this Act.

To control hazardous substances, it is categorized into four groups
under section 18 of this Act as follows:

e Type 1 hazardous substance is hazardous substance which the
production, import, export or having in procession must follow
the specified procedures and criteria;

e Type 2 hazardous substance is hazardous substance which the
production, import, export or having in procession have to be
notified in advance to authority and has to comply with the
specified procedures and criteria; and

e Type 3 hazardous substance is hazardous substance which is
required permit to produce, import, export or have in
procession; and

e A type 4 hazardous substance is hazardous substance which is

prohibited to produce, import, and export or have in procession.

Under section 20 of this Act, the Minister with opinion of the
committee on hazardous substance is empowered to issue composition, qualifications

and mixtures, containers, methods of examining and testing the containers, labels,
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productions, imports, exports, sales, transports, storage, disposals, destruction,

treatments of hazardous substance containers, notification of facts, submission of
specimens or any other matters concerning hazardous substances of the control,
prevention, mitigation or stop of the dangers to persons, animals, plants, property or
environments by taking into consideration of international covenants and conventions.

If any people who have activity relating to type 1 and type 2 hazardous
substances fail to comply with section 20 of this Act, he shall be fined not exceeding
50,000 Baht or imprisoned not more than six months or both.

For person who engage business with type 3 hazardous substance
violate section 20 of this Act, he will be imprisoned not exceeding one year or fined
not greater than 100,000 Baht or both.

Other important aspects in this Act are:

e The information Centre for Hazardous Substances in MOI shall
be established as a coordinating centre for various governmental
agencies including private sectors according to section 17;

e Civil liabilities shall be prescribed for any person handling
hazardous substances in case it causes injury to the persons,

animals, plants, or environment.

» _Industrial Estate Authority of Thailand Act B.E. 2522
Industrial Estate Authority of Thailand Act B.E. 2522, dated March 19,
B.E. 2522, published in the Royal Government Gazette VVol. 10 Part 41, dated March
24, B.E. 2522 described establishment of Industrial Estate Authority of Thailand and
industrial estate, duties and responsibilities of Committee, Governor and authority,
engagement in factory business, benefit, prohibition, controlling, and penalties of

factories in industrial estate.
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Section 51 of this Act mentioned that if imported materials to export

industrial zone including products, by-product, or any substance from production
process is exported from export industrial zone to be used in country, special fee
according to laws of investment promotion, import tax, and business tax have to be
paid.

Under section 54 of this Act, If Industrial Estate agree to destroy
unusable material or refuse material of factories in export industrial zone, Industrial
Estate has to notify person engaging In factory business who own that material or
representative and Director-General of Customs Department or person assigned by
Director-General of Customs Department in letter.  If Director-General or people
assigned by Director-General agree, he will order to destroy that substance according
to criteria and method designed by Director-General.

Nobody can export any substance from export industrial zone except
there is a permission letter from Governor of Industrial Estate or person assigned by
Governor.  This statement IS mentioned in Section 55 of this Act.

Notification of the IEAT no. 60 B.E. 2538, dated July 21, B.E. 2538
mentioned about the criteria for calculating quantity of wastewater of industries in
industrial estate. It is equal to 80% of water quantities both tap water and deep well
water of each -month. = All industries in industrial estate have to pay the wastewater
fee even they do not discharge wastewater to the central treatment plant.

From all shown information, it can be concluded that there are not any
specific laws or regulations concerning waste exchange. Present laws and regulations
are mostly stressed on pollution control rather than pollution prevention.  They
include the implementation of Pollution Pay Principle; however, and the remedy of

incurred damage or danger to the persons, animals, plants, or environment.
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2.6.2 Laws and regulation in foreign countries

a) Laws and regulation in Denmark

Kalundborg are case study of the successful of industrial symbiosis
that waste exchange is one of industrial symbiosis concept.  Therefore, the study
review the legislation in Denmark which have an effect on succession of waste.
Since Denmark is a member of the European Community (EC), environmental laws of
EC have also an effect on activities in Denmark. But environmental laws of Denmark
are stronger than that of EC.  From this reason, this paper will consider only
environmental laws in Denmark. Due to rarely information of Denmark’s
environmental legislation and regulation in English. ~ Only Environmental Protection
Act will be examined.

Denmark is divided into fourteen regional areas, and 275
municipalities. Local authorities who are locally elected act as final decision makers
for law enforcement and implementation.  Denmark has important environmental
laws i.e. Environmental Protection Act.  This act restructures former acts and
combined them into one act. Those acts combined into Environmental Protection Act
are as follows:

e The Act on Recycling and Limitation of Disposal;

e The Act on Limitation of Sulphur Dioxide and Nitrogen Oxide
Deriving from Power Stations;

e The Act on the Contents of Lead in Gasoline;

e The Act on Limitation of Sulphur in Fuel; and

e The Act on Disposal of Oil and Chemical Waste.
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The latest Environmental Protection Act is Environmental Protection

Act no. 625 which promulgated on 15" of June 1997. This act emphasized on
prevention of air, water, soil, sub-soil, noise and vibration from pollutant. It stated
clearly in objectives of this act that cleaner technology and recycling would be
promoted.

Key principal of this act is based on cleaner technology. Activities
involving pollution are considered in term of total effect on the environment i.e. effect
on the environment will be considered from production through consumption to
disposal. The principle of cleaner technology can be more explained as follows:

e Pollution and limitation of pollution have to be considered in
term of the cycle of substances, materials and products as a
whole;

e Ineach step from obtaining of raw material to disposal of waste,
industries have to undertake waste minimization as early as
possible; and

e Try to replace harmful substances first. If it is not possible, it
should be optimize the process procedures to limit the use of
harmful substances by using closed systems and reuse these

substances to let it go to the nature as less as possible.

Term of the best available technologies (BAT) which means
technology that is technically feasible and financially attainable for the enterprise in
question is used in this act. BAT is used when environmental matter of any enterprise
is considered by government agencies. For example, an effluent standard from all

enterprises is bases on BAT principle.
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This act does not allow any substances which may pollute water

discharge to watercourses, lakes, or the sea. And they must not be stored near any
water resources which they may create a risk of the being washed into the water.
But there are some exceptions in these cases.

Industries that have oil or chemical wastes have to report to local
authorities. These wastes have to send to specific receiving station before sending to
disposal site.  If any industries have capabilities to dispose their wastes in an
environmentally sound manner, they may receive special permits to not follow the
mentioned procedures.

Significant topics in this act which will promote waste exchange
concept are:

e Subsection (1) of section 8 in Part 11 General Provisions mention
about environmental label which will be issued for products or
goods having recycled or recyclable materials or for environmental
reasons be preferred to other materials, products or goods intended
for the same application. Environmental label or green label is
very important factors for decision of consumer to buy or not buy
products or goods in Denmark.

e Subsection (1) of section 9a in Part Il General Provisions state that
the Minister can enact the rule to force manufacturer or importer
responsible for marketing of specified materials, products or goods
to take back used materials, products or goods to be recycled or

managed in specified manners.
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Subsection (1) of section 10 in Part 1l General Provisions let the

Minister has authority to limit the use, discharge or disposal of
specified products, substances or materials.

Subsection (1) of section 35a in Part V Polluting Activities allows
the Minister to lay down the rules to enforce industries to prepare
green accounts which will reveal amount of generated wastes per
annum. These accounts will be publicly available. However,
industries can ask The Minister to not publicly reveal commercially
sensitive information.

Subsection (1) of section 44 in Part VI Waste mention that the
Minister can establish rules on waste disposal including
notification, separation, storage, collection, transport, treatment and
processing of waste. This rules may also be used for specified
waste types, waste products, and waste materials.

Subsection (4) and (5) of section 45 in Part VI Waste specify that
local authority is responsible for setting up collection of the waste
or recycle of waste materials. For oil and chemical waste, local
authority can allow enterprises to use third parties’ services for
recycling these wastes.

Subsection (1), (2), and (3) of section 51 in Part VI Recycling and
Cleaner Technology mention that The Minister can introduce rules
on types of material which should be recycled, percentage of
recycled materials in specified products, recycled materials using in

public authorities and publicly owned or controlled enterprises, and
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providing of information concerning recycling, cleaner technology,

and pollution problems of specified products.

e Subsection (1) of section 54 in Part VII Recycling and Cleaner
Technology specify that development projects, research, and
awareness and information activities which promote recycling can
be granted both for non-profit projects and enterprise’s own
projects.

e Subsection (1) of section 55 in Part VII Recycling and Cleaner
Technology mention that support can be granted up to 25 % for

investment in recycling plants.

Danish government developed Action Plan on Waste and Recycling
1993-1997 which used to reduce the amount of waste and the environmental burden
causing from its disposal. Significant issues in this plan are:

e Preventive strategy such as cleaner technology and recycling is
more preferable than pollution control strategy for example
incineration or waste treatment;

e Target on recycling waste is 50% of waste produced in Denmark;
and

o Landfill is the last method for considering in waste management.

Costs of disposal and treatment by other method such as incineration or
wastewater treatment are higher than recycling or exchange waste. In 1977, cost for
waste deposition is 285 DKK (1,425 Baht if 1 DKK = 5 Baht) per ton, for ordinary

incineration is 210 DKK (1,050 Baht) per ton, for incineration in combination with
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electricity generation 160 DKK (800 Baht) per ton, and average cost for hazardous

waste treatment 2500 DKK (12,500 Baht) per ton.  There is financial fund under
Financial Act for recycling and cleaner technology project. ~ For the period 1993-
1997 100 million DKK (500 million Baht) is available for waste and recycling projects
and 380 million DKK (1,900 million Baht) is available for cleaner technology
projects. From these reasons, many industries in Denmark try to reduce their wastes
first. If there is still some wastes produced, next step of consideration is recycling or
reuse.  The last choice is treatment and disposal.  All this reasons and supporting

from environmental legislation make waste exchange be successful.

b) Laws and regulation in Unites States of America
» Resource Conservation and Recovery Act (RCRA)

RCRA promulgated in 1976 and was amended in 1984. Proposes
of these two laws are to prevent improper disposal of hazardous waste and create tools
and methodologies to track management of it in every points between generation and
disposal or it is called cradle to grave concept. Consequently, waste generator still
has liability over his waste even he hires third party to handle it.  Intention to
promulgate RCRA is to enhance the recovery and conservation of valuable materials
from hazardous waste ‘which is opposite to waste disposal. RCRA concerns only
present and future generated. hazardous waste. = If there is any problem due to
mishandling hazardous waste in the part and from abandon site, Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) will be applied.
This law will be explained in the next section. This section will examine some parts

of the law involving recycling of hazardous waste.
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There are three important parts issued under RCRA i.e. subtitle C

involving hazardous waste, subtitle D involving solid waste, and subtitle I involving
underground tank. In this section subtitle 1 will not be conversed.

To identify whether waste is hazardous waste under RCRA, it has to be
solid waste. Definition of solid waste is not based on physical form of it. In section
1004(27) under RCRA defines solid waste as any garbage, refuse, sludge from a
wastewater treatment plant, water supply treatment plant, or air pollution control
facility, and other discarded material, including solid, liquid, semisolid, or contained
gaseous material resulting from industrial, commercial, mining, and agricultural
operations, and from community activities. Other meanings of solid waste are in
section 261.2 under RCRA. It can be categorized into three parts.

1. Abandoned materials: Waste materials which be disposed of,

burned or incinerated including be stored prior to one of these

activities are classified under this item (section 261.2(b)).

2. Recycled materials: Waste materials which meet the below criterion

are classified as solid waste (section 261.2(c)).

e Waste or mixture of waste is placed directly on the land for
example landfill. It is “called use constituting disposal.
Commercial chemical products (CCPs) which is intended to
place on land for normal use is excluded from solid waste
definitions.

e Waste is burned as fuel. CCPs inherently have characteristic as
fuel e.g. off-specification fuel is not classified as solid waste

when it is burned as fuel.
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Waste is reclaimed to recover usable material. Certain manners

which are categorized in this item are reclamation of sludge and
by-products exhibiting a characteristic, and CCPs.

Material is recycled less than 75% of total accumulation amount
in a calendar year which is called speculative accumulation.
Exemption under this item is CCPs.

Waste is used to produce fuel or contained in fuel which
directly used or reused.

Dioxin-containing wastes considered inherently waste-like
(FO20, FO21, F022, F023, F026, and F028) which directly used
or reused.

It is spent material which means that it cannot be used as
original proposes without regeneration, reclamation, or
reprocessing (Section 261.1 (C) (1)). For example, spent
solvent, spent catalyst, and spent acid are classified as solid
waste when they are recycled.

It is sludge in any physical form generated from water treatment
plant, wastewater -treatment. plant, or. air pollution control
system (Section 261.31 or 261.32). Sludge which exhibit
characteristic under Part 261 Subpart C when it is reclaimed is
excluded from solid waste definitions.

By-product which is not primary product and cannot be
separately produced by the production processes such as still
bottom is designated as solid waste. But it is excepted from

solid waste definition when it is reclaimed.
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e CCPs, wunused chemical intermediates, off-specification

variants, and spill or container residues (Section 261.33) are
categorized as solid waste. CCPs which exhibit hazardous
characteristic and is not listed in Section 261.33 are also
grouped in this category. If CCPs are reclaimed or speculative
accumulated, they are not solid waste.

e |t is scrap metal under Section 261.2 (c)(6). If waste is directly
used or reused as an ingredients to make product e.g. distillation
bottoms from one process used as feed stock in another process,
or as substitute for commercial products such as spent pickle
liquor uses as a sludge conditioner in wastewater treatment, or
returned to the original production process without reclamation,
it will be not classified as solid waste (section 261.2(e)).

3. Inherently waste-like materials: Materials which may cause any
harm to human or environment when it is recycled are classified
under this item (section 261.2(d)). Examples of this waste material
are dioxin containing listed waste F020, F022, F023, F026, and
F028. Unless waste material in F021 is used at the site of
generation as an ingredient in a product, it is also classified under

this item.

Section 261.4 (a) listed waste materials which is not defined as solid waste
for example domestic sewage and special nuclear material under the Atomic Energy

Act.
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Waste that classified as solid waste will be hazardous waste if it meet the

following conditions:

It shows on analysis any of the characteristics of hazardous waste i.e.
ignitability (D001), corrosives (D002), reactivity (D003), or
extraction procedure (EP) toxicity (D004-D017);

It is named and listed as hazardous waste under this Act i.e. non-
specific source wastes (F xxx), specific source wastes (K xxx), and
commercial chemical products (P xxx and U xxx);

It mixes with listed hazardous waste or characteristic waste and
exhibit characteristic (mixture rule). There is some exemption from
this rule. For solid waste which mixes with characteristic hazardous
waste, if It is not exhibit hazardous characteristic, it will not be
hazardous waste Certain listed hazardous wastes which is discharged
to wastewater treatment facilities, mixtures of characteristic wastes,
and specific mining wastes are excluded from this rule;

It is a by-product from the treatment of any hazardous waste (derived-
form rule). If waste is reclaimed for value material and is the
residues from the treatment of specific wastes using very specific
treatment processes, they are exempted from this rule; or

It does not exempt from hazardous waste regulation.

Some solid wastes are not subjected to RCRA when they are recycled e.g.

scrap metal, and industrial ethyl alcohol. Recycling of hazardous waste is a complex

process. Level of regulation ranges from no regulation to full regulation depends on

type of material and method of recycling. Figure 5-1 shows the analysis of hazardous
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waste recycling requirements. Details of each requirement will not be discussed in

this chapter. Example of exemption from Subtitle C hazardous waste is when
hazardous wastes are recycled in term of use constituting disposal and are mixed with
commercial products for general public uses under section 266.20(b) such as asphalt,
cement, or Zinc-containing fertilizers.

Due to cradle to grave concept, any one who involves with hazardous
waste has to comply with RCRA. Usually parties who involve hazardous waste are
generator, transporter, and hazardous waste facilities.

Duties of generator when his waste is characterized under RCRA are :

e Obtaining EPA identification number;

e Labeling and marking wastes;

e Keeping complete records;

e Filing biennial reports to EPA,

e Following good house keeping standards; and

e Compliance with hazardous waste manifests system when hazardous

waste is sent off-site for management.

Hazardous wastes- transporters-have to-obtain-EPA. identification number,
follow hazardous waste manifest system, only sent hazardous waste to the facility

which'is chosen by generator, and immediately clean up discharges and spills.
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Responsibilities of hazardous waste facilitators who handle hazardous

waste are:

e Obtaining EPA identification number;

e Keeping complete records;

e Labeling and marking wastes;

e Reporting activities;

e Following good house keeping standards;

e Preparing and following closure and post-closure plans;
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e Showing that funds is available to close facility if necessary;

e Following technical standards for specific waste management
practices;

e Providing insurance following closure for care of land disposal
facilities; and

e Monitoring group water in case of land disposal facilities.

Recycling facilities are exempt from above responsibilities.

If generators produce hazardous wastes less than 100 kg per month, store
hazardous wastes on site less than 1,000 kg at period of no longer than 90 days,
produce acutely hazardous waste less than 1 kg per month, or store acutely hazardous
waste less than 1 kg at period of no longer than 90 days, they will be a small-quantity
generator (SQG) who is exempted from Subtitle C regulation system. This may not
be compatible of waste exchange for SQG who has to store waste until meet some
volume to reduce transportation cost.

If wastes are not classified as solid waste, generators have to prepare
evidences to show as per request that their wastes are conditionally exempted from the
regulations. RCRA is_complex and expensive so that alternative management,
recycling hazardous waste, Is preferred choice and less cost than treating or disposal it.
As a consequence of this, many waste generators try to recycle or reuse them which is
easy and use less money in handling their wastes. Some of these waste generators do
not exactly reuse or recycle their wastes which are called sham recycling. They just
only want their waste not classified under RCRA.  From this reason, amendment of
RCRA to prevent sham recycling is through definition of solid waste that intricate,

confusing, and inconsistent set of regulations.
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» Comprehensive Environmental Response, Compensation and

Liability Act (CERCLA)

As explained earlier, CERCLA involves clean up the problems from
mishandling hazardous waste. It was enacted in 1980 and amended by Superfund
Amendments and Reauthorization Act in 1986. Under this Act Environmental
Protection Agency (EPA) is empowered to set up liability system to charge clean up
costs from polluters and response to spills or environment accidents. This law is very
strict. When any problem from hazardous waste is arisen, generator or polluter will
may be incurred liability and has to immediately solve those problems. When no
party can be identified to be liable, EPA will use trust fund provided under this Act to
clean up the problem. Generators have to report what types of hazardous waste they
have, how they are stored, treated and disposed to EPA. Community Right-to-Know
is also one part of amended CERCLA. This causes hazardous waste owner to make
emergency plan and inform types of used hazardous substance to public.

There are some barriers from these two laws and regulations in USA
which make waste exchange concept is less preferable. List of them is shown below.

e Hazardous wastes under RCRA are defined as hazardous wastes
under CERCLA. If there is any problems occurred from
mishandling them, waste generators have a liability under two laws.
And penalties and correction costs is high.

e Complex provisions of laws and regulations make many secondary
materials which can be exchanged among industries are subjected

to RCRA.
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e Derived-from and mixture rules of RCRA cause wastes which

contaminated by hazardous waste even small amount of it are
classified under RCRA.

e Lack of confidence that transactions will be conducted in
compliance with the requirement of RCRA cause many waste
generators are not quite sure about recycling or exchanging waste
whether under these laws or not.  And they have to very concern

about who receive waste and how that entity manages their wastes.

» Pollution Prevention Act

Since existing laws are not support the pollution prevention concept
and pollution prevention is more suitable and desirable than waste management and
pollution control, this Act was promulgated in 1990 to encourage industries focus
more on reduction at source. Policies in this Act stated clearly that whenever possible
pollution should be prevented or reduced at source first. The next step when pollution
prevention is not feasible is recycle without cause harmful to human and environment.
The last choice to manage the waste Is treatment follow by disposal. ~ National
strategy concerning source reduction is changed from a command and control
regulatory approach to a voluntary cross media approach.  Under this Act, advisory
panel . is  established to help industries in technical matter regarding pollution
prevention.  Pollution Prevention clearinghouse is also set up to facilities and co-
ordinate pollution prevention activities between industries and government agencies.
This Act enforces the industries to annually report toxic chemicals release which
called toxic release inventory (TRI). Each toxic chemical, source reduction and

recycling of it, percentage change from previous year, and adopted technologies for
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source reduction and recycling shall be also included in TRI report and sent it to EPA.

Production ratio in the reporting year to the previous year and other necessary
information which help EPA to identify the effectiveness and the progress of pollution
prevention program have to be included in the report. EPA will provide grant to
enhance pollution prevention program implemented by industries.

In 1991 US EPA established pollution prevention strategy to be used as
a guide for incorporation pollution prevention activities in existing and new programs
of US EPA. Examples of these programs are Waste Minimization Branch, Pollution
Prevention Information Clearinghouse, Office of Pollution Prevention, and American

Institute for Pollution Prevention.

2.6.3 Comparison of Environmental legislation

From all above information, Both Denmark and USA have laws and
regulations which based on pollution prevention concept. The laws and regulations of
USA about recycle, reuse, or recovery of wastes is very complex then compare with
Denmark in order to prevent improper recycle, reuse or recovery. The environmental
laws and regulations of these two countries are different from Thailand which is
mostly focus on waste treatment and disposal. ~Thailand has not specific laws and
regulations for recycle, reuse or recovery. Therefore, waste exchange is one of waste
recycling technique which is not succession in Thailand. = Although Notification of
MOI No. 1 B.E. 2541 and Notification of MOI No. 6 B.E. 2540 allow waste
generators to exchange their generating wastes for using as raw materials in another
factories but these notification specifies only user that have industrial type code as
101, 105, and 106 (waste processor) comply with industrial type list in rule of ministry

of industry [B.E. 2535(1992)] issued pursuant to the Factory Act B.E. 2535(1992) or
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factories that obtained permission sheet from minister of MOI.  This is barrier that

has an effect on increasing of waste exchange activity because getting approval from
DIW sometimes takes long time and using more documents.  In the other hand,
permission might be incorrect because some factory have license of waste
transportation and disposal.  Therefore, document that provides to officer might be
incorrect too.  Moreover, the analysis of submitted forms represents problems of
industrial waste management in Thailand as follow:
1) Waste classification is not clearly known. This causes an
improper disposal.
2) Wastes are getting accumulated without noticing of the quality
and quantity.
3) Laws and regulations are not thoroughly performed.
4) There is no either incentive or promotion for data providers.
5) Waste treatment-disposal facilities are shortage.
6) More than half of wastes generated have been thrown out, without
looking for any utilization of them. This leads to the increasing
amount of wastes and also pulling up the operating cost for the

products.

Moreover, factory located in EPZ has to get permission from Customs
Department and IEAT if waste which can be exchanged or used by the other factories
outside area of EPZ is transported to them. This may cause some difficulties or no
consideration to waste generators to exchange their waste with the others outside EPZ.

Consequently, utilization of waste by the others will be limited.
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Therefore, the supporting in waste exchange concept, the limitation of

law and regulation should be removed. MOI and IEAT may issue new regulations to
specify amount and type of waste which can be used as raw materials in other
industrial type.  MOI and IEAT should issues the specific regulation for the
controlling of waste transportation and characteristics of waste user in order to prevent
improper waste transportation and recycling. Moreover, MOI and IEAT may promote
factories which can use waste from factories that are located in the same area in order
to reduce transportation costs. Waste exchange flow should be set up and promote to
waste generators and waste users in order to increase the waste exchange activity.
Hence, the database is importance tool for the report of waste information that top

manager can use it for the planning of waste management and emergency response.



CHAPTER Il

RESEARCH METHODOLOGY

Good management need to have overall information for decision in varied
operation such as policy, method and manual, etc. Therefore, the database system is
important tool for efficient management. This study emphasizes on systematic
approach for waste exchange in the industrial estate in Thailand and points out what
can be done technically, what material specifications can be lead to achievement of
waste exchange in the estates. Therefore, the methodology of study was designed by
considering the probability of waste exchange between factories in the estate.
Methodology was divided into two main parts; the development of a database system
for waste exchange and the feasibility study of steel scrap exchange between the
factories within Bang Poo Industrial Estate. After that, the result and discussion of the

study leaded to a systematic approach for waste exchange

3.1 Data collection

The information in BPIE was collected to develop the database the amount,
types, and treatment of wastes, finished products, as well as the details of production

processes was collected by using the permit of offsite waste management in 2004.

3.2 Industrial classification

To classify the industry, process of each industry comply with industrial type

list in rule of ministry of industry [B.E. 2535(1992)] issued pursuant to the Factory
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Act B.E. 2535(1992). This thesis studied only the industry types that are controlled

by the Department of Industrial Work (DIW).

3.3 Waste characterization

Waste was classified by the origin, phase, chemical nature, toxic, hazard and its

a) Origin: Where does it come from (type of industry or specific
industry)?

b) Phase: In what form is the waste?

c) Chemical nature: What chemicals form the pollutant?

d) Toxic: Is it toxic? If so, to what extent?

e) Hazard: Is it hazardous in any other way (e.g. explosive, flammable,
oxidizing, poisonous, infectious, corrosive, and radioactive)? If so, to
what extent?

f) Destination: Is it going for disposal, treatment before utilization,

reuse or recycling?

3.4 Development a database for waste exchange

3.4.1 Data input and display
To set the other table for data input about the amount, types, treatment of
wastes, finished products, detail of factories.
To set the other code for the linkage through all information required and

provided, sub-information specific in each setup code.



54
3.4.2 Data evaluation and display

The created database was tool for analyze the collected data in order to
evaluate situation within BPIE. Analysis divided 3 parts that was:
a) Analysis of the waste composition.
b) Analysis of the waste management.
c) Analysis of waste generator
After that, the result of analysis was lead to evaluate the probable of
waste exchange in order to matching the couple of waste user and waste generator

comply with each type of waste that will be limited only solid and liquid waste.

3.5 The feasibility study of steel scrap in BPIE

3.5.1 The collecting the primary data in participated factories
Participated user and generator of steel scrap was interview about
baseline information such as, user of steel scrap was interviewed about steel scrap
consumption, limitation of raw material, cost of steel scrap, waste management, and
idea about waste exchange. For generator was interviewed about waste separation,

price of waste, waste management, and idea about waste exchange.

3.5.2 Creating the exchange of steel scrap
The collected data was analyzed in order to determine factors that have
an effect on the success for exchange of steel scrap was conducted to set the steel

scrap exchange system suitable for factories in the estate.
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3.6 Economical benefit analysis of steel scrap exchange

Economical benefit analysis, in term of financial benefit analysis, is one
economics tools for evaluation of natural resource management. Benefit-cost ratio
was employed to assess cost and benefit of the crated steel scrap exchange flow and
compare with recycling system in the present. In this study, financial benefit was
analyzed from recycling activity.  Recycling generates significant financial benefits
for communities. Driven for proper handling and use of recyclable materials can
accelerate recycling which will be innovation a key for long-term economic profit.
The evaluated financial analysis was compared in term of the benefit-cost of created

exchange system and present system as follows;

Benefit-Cost Ratio = Benefit/Cost

Case study 1: Waste generator was transporter in waste exchange system

In this case, waste generator was investor for the logistic system of steel scrap
exchange. The comparison of economical benefit when waste generator was
transporters with present system are landfill and supplier system. Calculation for this

study as follow;

B=EC o e (4.1)
C=[(axbXc) +(aX d)] /e + (f/g); Baht/tons = =-=-=mm--mmm- (4.2)
A=ED e (4.3)

When;
B = Obtain profit when WG as transporter

A = Logistic charge of supplier system in the present; Baht/ton
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C = Logistic charge of waste exchange system that WG was transporter;

Baht/ton
D = Sale price of steel scrap
E = Buy price of steel scrap
Assumption;
a = Distance of transportation
b = Fuel cost
¢ = Fuel consumption
d = Driver
e = Capacity weight/time
f = Management cost

g = Capacity service

Case study 2: Waste user was transporter in waste exchange system
In this case, waste user was investor for the logistic system of steel scrap
exchange. The comparison of economical benefit when waste user was transporters

with present system are landfill and supplier system. Calculation for this study as

follow;
B=AC . . e (4.4)
C=[(axbXxc) +(ax d)] /e + (f/g)] ; Baht/tons = -==-2--=------ (4.5)
A=ED e (4.6)
When;

B = Obtain profit when WU as transporter

A = Logistic charge of supplier system in the present; Baht/ton
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C = Logistic charge of waste exchange system that WU was transporter;

Baht/ton

D = Sale price of steel scrap

E = Buy price of steel scrap
Assumption;

a = Distance of transportation; Km/time

b = Fuel cost; Baht/liter

¢ = Fuel consumption; liter/Km

d = Driver; Baht/Km

e = Capacity weight/time; tons/time

f = Management cost; Baht/month

g = Capacity service; 5,000 tons/month



CHAPTER IV

RESULTS AND DISCUSSION

In order to evaluate the whole data for waste exchange potential, it is very
important to set up the systematic tool. 108 out of 383 factories located in the BPIE
were used as basic data for this research study. The data input and display, and data

evaluation and display are explained in the following sections.

4.1 Data input and display

The database was created by Microsoft Office Access 2003. Every year,
factory having wastes and needs to treat, disposal, and keep outside their own property
is needed to get the permission from IE. However, the regulation is now changed to
Department of Industrial Work (DIW), effective in January, 2005.

The permit, allowed industrialist to manage waste outside the factories, was
generally in a hard-copy, as shown in Figure 4.1. It was primary that provided the
factory name, address and location of factories, production type, waste type, amount of
waste, disposal method, transporter, and waste processor. Definitely, all information
was then recorded into the database. The obtained information was separated into 9
tables(as.shown in-Figure 4.2) described as follows:

1) The factories detail table

Location code of factory, factory name, industrial code, industrial type
code, production type, industrial zone, industrial estate code, province code, and
telephone number were input into this table. The table was set for the report of factory

information.
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Figure 4.1 Example of the permit that allowed industrialist to

manage waste outside the factories

2) The industrial type code table

The table is set for industrial type code (DIW. code), industrial type,
industrial group code, industrial group, status code, status, and waste utilization. Later
on it will be used for the classification of industrial types.

3) The annual report of industrial waste table

Following the information obtained from the permission sheet, report
number, duration of permit (begin data and final date), year of permit, waste group
code, waste type code, waste name, amount, unit, waste management method code,

transporter name, transporter code, remover, and remover code were input into this
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table. In additional to “location code of factory” was set for linkage to other tables.

4) The waste type code table
The classifications of waste types consisting of waste type code, waste
type, description waste type, waste group code, and waste group are presented in the
table. This would provide information grouping.
5) The removal method code table
This table was set for the classification of waste disposal method
consisting of removal method code and removal method.
6) The transporter detail table
Name list of waste transporter and code were input into this table. The
table was set for the report of transporter detail.
7) The waste processor detail table
This table was set for the report waste processor detail consisting of
name list of waste processor and their codes.
8) The industrial estate code table
This table was set for the report of industrial estate detail expanding for
the future uses. It provides industrial estate lists and their codes.
9) The province code table
Location would be getting more important. Looking for province
nearby would be more interesting for waste exchange information in the future. Table
in this part will be set for the report of province detail that consists of industrial estate

code and industrial estate.
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1. The factories detail table

2. The industrial type code table

3. The annual report of waste table

4. The waste type code table

5. The removal method code table

6. The transporter detail table

7. The waste processor detail table

|| 8. The industrial estate code table

9. The province code table

Figure 4.2 Sub-tables for data input.

For the definition according to each code mentionea above, section 4.1.2

would provide in more detail.

4.1.1 Main menu
Main menu is generated in 4 main parts, including executive summary,
data input sheet, factory information and source of waste, and waste information
exchange, illustrated in Fig 4.3.

1) Executive summary: A pile chart summarized the portion of hazardous
to non-hazardous waste is shown. Along the pile chart, total amount of
waste was presented. Unit used here was in TON. Since this database
was set ready for the future expansion, 5 more categories are now ready

for the selection.
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1.2) Hazardous waste compositions: This key button is set for the report

of hazardous waste type. 29 types of hazardous waste were
tabulated as shown in Fig 4.5

1.3) Non-hazardous waste compositions: This key button is set for the
report of non-hazardous waste type. 29 types of non-hazardous
waste were tabulated. Fig 4.6 presents non-hazardous waste
composition.

1.4) Waste management:eThis key button is set for the report of waste

disposal. 6 methods of hazardous waste disposal and 6 methods of

!
non-hazardous waste disposal types of non-hazardous waste were

present in pile chart as shown in Fig 4.7.
)
1.5) Name list of waste user: This key button is set for the report of

r 4 .
24 4

factory name that could  be waste user. 40 factories were tabulated.

Fig 4.8 presents name Iiiﬁ{f(/vaste user.
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Figure 4.5 List of hazardous waste compositions
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Figure 4.8 Name list of waste user

2) Data input sheet: This sheet was set ready for the future expansion, 2

more categories are now ready for the selection.

2.1) Input of waste data: This key button is set for the input of waste
data. The required data for this form consisted of location code of
factory, permit No., duration of the permit (year, begin, and final),
waste name, amount of waste, waste unit, waste type code, waste
group code, disposal method code, waste processor code, and waste

transporter code. Fig 4.9 presents the input form of waste data.
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Figure 4.9 The input form of waste data.

2.2) Input of factory detail: Thi;c,key button is set for the input of factory
information. The required‘ i"nformation for this form consisted of
industrial code, DIW code, production, industrial estate code,
location code of factory, province code, industrial estate code,
industrial zone, telephone number, and fax. Fig 4.10 presents the

input form of waste data.
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categoges are now ready for?(]e selectlon £
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3.1) ‘Eéctorles information: This key bM is set for the report of

faeforles information complies with location such as region,
province, and industrial, estate. Figure 4.11 presents the procedure

of determine factories information.
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Figure 4.11 The user procedure for determine the information of required factory.

(Example: Determine information of chemical industry in BPIE)
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3.2) Source of waste: In this selection, it is set for the report of waste

source complies with location such as region, province, and

industrial estate. Figure 4.12 presents the procedure of waste source

determination.

faw: (4] - AT "
[ e e |

(2) Select the button “Industrial estate™/ “300”

SEmmm L L
it
e
s
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-

(5) Determine the information of required factory

Figure 4.12 The user procedure for determine the source of waste.

(Example: Determine source of steel scrap in BPIE)
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4) Waste exchange sheet: This sheet is very important to bring together all

information after the evaluation through the database to these 4

categories ready for the selection, including:

4.1) The input of waste available: The blank sheet is available for waste
generators to put their own wastes, showing the amount ready to be
advertised and exchamgpd The information will be transferred to

the list pool (4.3). Vésg/generators require inputting their

comw names, I cation code, waste type code, waste name,

Figure 4.13 The information input of waste available.
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4.2) The input of waste wanted: The available blank sheet for waste

users who want to post the names of materials and amount wanted.
The information will be summarized in 4.4. Waste users should
specify their own company name, wanted material name, amount,

required quality, and input date. Figure 4.14 presents the blank

sheet of waste wanted. J

/.

Figure 4.14 The information input of waste wanted.

4.3) The list of waste available: This‘waste pool summarizes all waste
available from the whole information input through 4.1 and shown
in Figure 4.15.

4.4) The list of waste wanted: This waste pool lists some material
wanted by the whole waste users input through 4.2 and shown in

Figure 4.16.
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4.1.2 Table Linkage
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To obtain the whole idea of this setup information and the linkage

through all information required and provided, sub-information specific in each setup

code are shown in Figure 4.17.

Location Code of Factaries
Report Mo

Beqgin

Final

ear

‘Waske Group Code
aste Type Code
Waske Mame

Arnount

Uit

Removal Method Code
Transportor
Tran_Code

Remover

Rem_Code

Location Code of Factos A
| [Factories Mame

Cherical nature code
Chemical nature

||Waste Group Code ]

DI CODE

Industrial Type
Industrial Group Code
Industrial Group
Status Code
Status

‘Waste Ltilization

Industrial Estate C...

IE CODE
INDUSTRIAL ESTATE

Production

Figure 4.17 The list of waste wanted

1) Location code of factory: this code was set up in order to provide the

positions of each factory in Thailand. Each number and position would be easily

transferred to 4 parts, like province code, IE code, 1Z code and ordering of factory

registration, as shown in Fig 4.18.

Location Code of Factories

1 9.9.0.90.9.0.0.9.9.4

PY Code- IE Code- I Order

Figure 4.18 Composition of location code of factory
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1.1) PV Code (Province code); this code represents province in Thailand.

It consists of 3 alphabets that have mean as shown in Table 4.1

Table 4.1 Province code in Thailand

PV Province PV Province PV Province
Code Code Code

100 |The northern region 212 |Si Sa Ket 405  |Nakhon Nayok
101 |Kamphaeng Phet 213 | Sakon Nakhon 406 |Prachin Buri

102 |Chiang Rai 214 |Surin 407 |Rayong

103 |Chiang Mai 215 |Nong Khai 408 |SaKaeo

104 |Tak 216 |Nong Bua Lamphu 500 | The western region
105 |Nan 217 |Amnart Charoen 501 |Kanchanaburi

106 |Phayao 218 |Udon Thani 502  [Nakhon Pathom
107 |Phichit 219 |Ubon Ratchathani 503 |Prachuapkhirikhan
108 |Phitsanulok 300 |The central region 504 |Phetchaburi

109 |Phetchabun 301 |Bangkok 505 |Ratchaburi

110 |Phrae 302  [Chainat 506 |Suphan Buri

111 | Mae Hong Son 303 |Nakhon Sawen 600 | The southern region
112 |Lampang 304 [Nonthaburi 601 |Krabi

113 |Lamphun 305 |Pathum Thani 602 |Chumphon

114 |Sukhothai 306 |Phra Nakhon Si Ayutthaya 603 |Trang

115 |Uttaradit 307 |Lop Buri 604 |Nakhon Si Thammarat
200 | The north eastern region 308 |Sarmut Prakan 605 |Narathinat

201 |Kalasin 309  |Samut Songkhram 606 |Pattani

202 |Khon Kaen 310 [Samut Sakhon 607 |Phang-Nga

203 |Chaiyaphum 311 |Saraburi 608 |Phatthalung

204 |Nakhon Phanom 312 |Sing Buri 609 [Phuket

205 | Nakonratchasima 313 |Ang Thong 610 |Yala

206 |Buriram 314 |Uthai Thani 611 |Ranong

207 |Maha Sarakham 400 [The eastern region 612 |Songkhla

208 |Mukdahan 401 |Chanthaburi 613 |[Satun

209 |Yasothon 402 |Chachoengsao 614 |Surat Thani

210 |Roi Et 403..| Chonburi

211 |Loei 404 |Trat

1.2) IE Code (Industrial Estate code); this code was representing of each

industrial estate in Thailand. It consists of 3 alphabets that have mean as shown in

Table 4.2



Table 4.2 Industrial estate code in Thailand

IE CODE INDUSTRIAL ESTATE

100 Not locate in industrial estate

200 Industrial estate that to be developed and operated by Industrial
Estate Authority of Thailand (IEAT)

201 Northern Region Industrial Estate*EPZ

202 Phichit Industrial Estate

203 Khon Kaen Small Industrial Estate Mini Factory

204 Bang Chan Industrial Estate

205 Lat Krabang Industrial Estate

206 Bang Plee Industrial Estate

207 Laem Chabang Industrial Estate*EPZ

208 Map Ta Phut Industrial Estate

209 Southern (Chalung) Industrial Estate*EPZ

300 Industrial estate that to Industrial Estate Authority of Thailand
(IEAT) jointly developed with private secter

301 Ban Wa (Hi-Tech) Industrial Estate

302 Bang Pa-in Industrial Estate

303 Saharattananakhon Industrial Estate

304 Kaeng Khoi Industrial Estate

305 Nong Khai Industrial Estate

306 Samut Sakhon Industrial Estate

307 Sinsakhon Industrial Estate

308 Gemopolis Industrial Estate

309 Bangpoo Industrial Estate

310 Well Grow Industrial Estate

311 Gate Way City Industrial Estate

312 Amata Nakhon Industrial Estate

313 Chonburi (Bo Win) Industrial Estate

314 Pin Thong Industrial Estate

315 Amata City Industrial Estate

316 Asia Industrial Estate

317 Eastern Industrial Estate

318 Eastern Sea Board Industrial Estate

319 Padaeng Industrial Estate

320 TS 21 Industrial Estate

321 Ratchaburi Industrial Estate

75
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1.3) Industrial Zone Code; this code is representing of industrial zone

such as General Industrial Zone (G1Z), Export Processing Zone (EPZ), Commercial
Zone, Port Zone, and Industrial Business Zone. It was represented 1 alphabet that have
mean as shown in Table 4.3

1.4) Registering Order Code is representing the registered order of each

factory in each location that consists of 3 alphabets

Table 4.3 Industrial zone code

Industrial Zone(IE) Code Industrial Zone
0 Not Industrial Zone
1 General Industrial Zone (G12)
2 Export Processing Zone (EPZ)
3 Comercial Zone
4 Port Zone
5 Industrial Business Zone

2) DIW caode (Department of Industrial Work Code): This code provides
the characteristic of each industry comply with bottom list of the rule of the Ministry
of Industry [B.E. 2535 (1992)] issued pursuant to the Factory Act B.E. 2535(1992). It
was represented 5 alphabets.

3) Waste group code: This code was set for represent of waste characteristic
that were hazardous waste and non-hazardous waste was represented HZW and NHW,
respectively.

4) Waste type code: This code provides characteristic of waste according
phase, chemical nature, toxicity and destination as shown in Table 4.4,

5) Removal method code: This code provides removal method of waste that

shown in Table 4.5
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6) Transporter code: This code provides detail of waste transporter that

register with estate. It was represented with 6 alphabets such as T10001 means 106
Environment Co., Ltd.
7) Waste processor code: This code provides detail of waste processor that

register with estate. It was represented with 6 alphabets such as R10001 means 106

Environment Co., Ltd.

Table 4.4 Waste type code

t;g/:f:tcf de Woaste type Chemical nature gr\é\tljzsfj) de
100100 [Aluminium scrap Metals and Metalliferous(S) NHW
100200 [Brass scrap Metals and Metalliferous(S) NHW
100300 [Copper scrap Metals and Metalliferous(S) NHW
100400 |[Stainless scrap Metals and Metalliferous(S) NHW
100500 |[Steel scrap Metals and Metalliferous(S) NHW
100600 |Tin scrap Metals and Metalliferous(S) NHW
100700 [Sand Mineral(S) NHW
100800 [Soil Mineral(S) NHW
100900 [Organic Natural organic materials(S) NHW
101000 [Sludge Natural organic materials(S) NHW
101100 |Wood Natural organic materials(S) NHW
101200 [Foam scrap Other inorganic materials(S) NHW
101300 [Glass scrap Other inorganic materials(S) NHW
101400 [Plastic Other inorganic materials(S) NHW
101500 [Concrete Other inorganic materials(S) NHW
101600 [Fabric scrap Synthetic organic materials(S) NHW
101700 [Leather scrap Synthetic organic materials(S) NHW
101800 [Paper Synthetic organic materials(S) NHW
101900 [Rubber Synthetic organic materials(S) NHW
102000 [Roof board Other inorganic materials(S) NHW
102100 [Brick Other inorganic materials(S) NHW
102200 [gunseday Other inorganic materials(S) NHW
102300 |Slad Metals and Metalliferous(S) NHW
102400 [filter powder for sugar Synthetic organic materials(S) NHW
102500 [Container Other inorganic materials(S) NHW
102600 |Mixed Metal Metals and Metalliferous(S) NHW
200100 |Wastewater Natural biodegradable substance(L) NHW
200200 |Aluminium sulphate Natural inorganic chemical(L) NHW
200300 |Nickel catalyse Natural inorganic chemical(L) NHW
500100 [Corrosive Waste(Acid) Chemical waste HZW
500200 [Corrosive Waste(Base) Chemical waste HZW
500300 |Salt Chemical waste HZW
500400 [Phosphorus/Fluoride Chemical waste HZW




Table 4.4 Waste type code (Cont.)
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t))lp\)/::;e de Waste type Chemical nature gr\;\lljzs(t; de
500500 [Cyanide (inorganic) Chemical waste HZW
500600 [Cyanide (organic) Chemical waste HZW
500700 |Cromium Chemical waste HzZW
500800 [Mercury (inorganic) Chemical waste HZW
500900 [Mercury (organic) Chemical waste HZW
501000 |Asenic Chemical waste HzZW
501100 [Heavy metal Chemical waste HZW
501200 |[Oxidizing Waste Chemical waste HZW
501300 [Reducing Waste Chemical waste HZW
501400 |Combustible waste Chemical waste HzZW
501500 |Used Oil Chemical waste HzZW
501600 [Halogen Chemical waste HZW
501700 [Organic Solution Chemical waste HZW
501800 [Flammable Waste Chemical waste HZW
501900 [Poisonous waste Chemical waste HZW
502000 |Explosive Waste Chemical waste HZW
502100 |Radiation Waste Chemical waste HZW
502200 |Biohazard Waste Chemical waste HZW
502300 |Film Chemical Chemical waste HZW
502400 |Other chemical waste Chemical waste HzZW
600100 |Contaminated Aluminium scrap |Contaminated metals and metalliferous(S) HZW
600200 |Contaminated Brass scrap Contaminated metals and metalliferous(S) HzZW
600300 |[Contaminated Copper scrap Contaminated metals and metalliferous(S) HZW
600400 |Contaminated Stainless scrap Contaminated metals and metalliferous(S) HzZW
600500 |Contaminated Steel Contaminated metals and metalliferous(S) HzZW
600501 |Contaminated Steel Drum Contaminated metals and metalliferous(S) HZW
600502 |Cotaminated Steel Sheet Contaminated metals and metalliferous(S) HZW
600503 |Contaminated Steel Powder Contaminated metals and metalliferous(S) HZW
600600 |Pressure container (spray can) |Contaminated metals and metalliferous(S) HZW
600700 |Contaminated Sand Contaminated mineral(S) HZW
600800 |Contaminated Soil Contaminated mineral(S) HZW
600900 [Contaminated Wood Contaminated natural organic matrials(S) HZW
601000 [Contaminated organic waste Contaminated natural organic matrials(S) HZW
601100 |[Contaminated Fabric Contaminated synthetic organic materials(S) HZW
601200 [Contaminated Paper Contaminated synthetic organic materials(S) HZW
601300 |Contaminated Rubber Contaminated synthetic organic materials(S) HZW
601400 |Contaminated Leather Contaminated synthetic organic-materials(S) HZW
601500 |Contaminated Plastic Other contaminated inorganic materials(S) HZW
601600 [Contaminated Glass Other contaminated inorganic materials(S) HZW
601700 |[Contaminated Sludge Other contaminated inorganic materials(S) HZW
601800 [Contaminated Container Other contaminated inorganic materials(S) HZW
601900 |Battery Other contaminated inorganic materials(S) HZW
602000 [Lamp Other contaminated inorganic materials(S) HZW
602100 [Circuit board Other contaminated inorganic materials(S) HZW
602200 [Ash Other contaminated inorganic materials(S) HZW
602300 |Dust Other contaminated inorganic materials(S) HzZW
602400 |Ink,Colour Other contaminated inorganic materials(S) HzZW
602500 |Contaminated garbage Other contaminated inorganic materials(S) HzZW
602600 |Contaminated material Other contaminated inorganic materials(S) HzZW




Table 4.5 Removal method code

Removal Method Code

Removal Method

IC Incinerator
LF Landfill
RB Renewable fuel
RC Recycle
RT Sent back to saler
RU Reuse (For example fill up)
RW Use to waste water treatment plant
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8) Industrial group code: Generally, a variety of factories could be gathered

in same sector. 12 codes are now set for Industrial Group codes. This would later be

used in executive summary.

Table 4.6 Industrial group code

Industrial Group C;?g:;tggtlje Industrial type code (DIW CODE)

Food Industry 01 00400 00703 01100 01209 01700
00401 00704 01101 01210 01800
00402 00705 01102 01211 01900
00403 00600 01103 01300 01901
00404 00601 01104 01301 01902
00405 00602 01105 01302 02000
00406 00603 01106 01303 02001
00407 00604 01107 01304 02002
00500 00605 01200 01305 02003
00501 00700 01201 01306 02004
00502 00800 01202 01307 10300
00503 00801 01203 01308 10301
00504 00802 01204 01400 10302
00505 01000 01205 01500 10303
00506 01001 01206 01501 10304
00701 01002 01207 01502
00702 01003 01208 01600

Textile Industry 02 02200 02300 02400 02700 02705
02201 02301 02500 02701 02706
02202 02302 02600 02702 02707
02203 02303 02601 02703 02708
02204 02304 02602 02704




Table 4.6 Industrial group code (Cont.)

80

Industrial Group é?gﬁ;%g;e Industrial type code (DIW CODE)
Wood Industry 03 03400 03403 03406 03601 03604
03401 03404 03500 03602 03605
03402 03405 03600 03603 03700
Paper Industry 04 03800 03802 04000 04001 04002
03801 03900
Chemical Industry 05 04200 04500 04603 04801 04808
04201 04501 04700 04802 04809
04202 04502 04701 04803 04810
04300 04503 04702 04804 04811
04301 04600 04703 04805 04812
04302 04601 04704 04806 04813
04400 04602 04800 04807
Non-Metallurigical 06 05400 05700 05703 05802 05805
Industry 05500 05701 05800 05803 05806
05600 05702 05801 05804
Metallurigical Industry 07 05900 06000
Metal Industry 08 06100 06303 06402 06407 06412
06200 06304 06403 06408 06413
06300 06305 06404 06409 06414
06301 06400 06405 06410 10400
06302 06401 06406 06411
Machinery Industry 09 06500 06705 07502 07702 08000
06600 06706 07503 07800 09500
06700 06707 07600 07801 09501
06701 06708 07601 07802 09502
06702 06800 07602 07900 09503
06703 07500 07700 07901 09504
06704 07501 07701 07902
Electronical Industry 10 06900 07200 07401 07404 10700
07000 07300 07402 07405
07100 07400 07403 09400
Waste Processor 11 10100 10500 10600
Miscellaneous Industry 12 00100 00903 04900 05309 08707
00200 00904 05000 08100 08800
00201 00905 05001 08101 08900
00202 00906 05002 08102 09000
00203 02100 05003 08103 09100
00204 02101 05004 08200 09101
00205 02102 05005 08300 09102
00206 02103 05100 08400 09200
00207 02104 05200 08401 09300




Table 4.6 Industrial group code (Cont.)
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Industrial Group C;?gﬁ;tggée Industrial type (DIW CODE)
Miscellaneous Industry 12 00208 02800 05201 08402 09600
00209 02801 05202 08403 09700
00210 02802 05203 08404 09800
00211 02900 05204 08405 09900
00300 03000 05300 08500 10000
00301 03100 05301 08600 10001
00302 03200 05302 08700 10002
00303 03201 05303 08701 10003
00304 03202 05304 08702 10004
00305 03300 05305 08703 10005
00900 04100 05306 08704 10006
00901 04101 05307 08705 10200
00902 04102 05308 08706

9) Status code: This code was set for present the status of factories that were

waste user (WU) or waste generator (WG). Factories could be waste user that should

be having characteristic as follow:

(1) Factories that have formulated unit in production process.

(2) Factories that have melting unit in production process.

(3) Factories that can use low quality of input materials for example paint

manufacturers.

I industrial type (DIW code) was considered comply with above criteria,

industrial type that could be waste user had around 23 industrial types as shown in

Table 4.7
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Table 4.7 List of industrial type (DIW CODE) that can use waste as raw material

(07000)

Waste Type (I:D(;\IIDVE Industrial Type Industrial Group
Metal Scrap 04102 [Metal mould manufacturer Miscellaneous Industry
06409 ([Small metal product manufacturer Metal Industry
06411 [Compressive metal product manufacturer Metal Industry
Metal Scrap 06000 [Non-ferrous metal basic product manufacturer Metallurigical Industry
(Without Steel) (smelting, casting, rooling, pulling, melting)
Steel Scrap 05900 [lron and steel basic product manufacturer Metallurigical Industry
(smelting, casting, rooling, pulling, melting)
Ceramic scrap 05500 [Ceramic manufacturer Non-Metallurigical
Industry
Plastic Scrap 05305 [Pipe, powder, plastic shot manufacturer Miscellaneous Industry
05309 [Washing, grinding, reducing of plastic
Glass Scrap 05400 [Fiber glass reinforced plastic maufacturer Non-Metallurigical
Industry
Wood Scrap 03404 |Pipe, powder, shot of wood manufacturer Wood Industry
03406 [Charcoal producer Wood Industry
04804 [Matches, explosive material, pyrotechnics Chemical Industry
manufacturer
04813 |Activated carbon manufacturer Chemical Industry
Plant residue, 01502 [Pets food manufacturer by crushing of vegetable,  [Food Industry
Animal bone seed, meat, bond, and sea shell
Chaff 00208 [Mushroom culture, Floriculture, bean sprout culture [Miscellaneous Industry
Coconut shell 00207 [Charcoal of coconut shell manufacturer Miscellaneous Industry
Paper Scrap 03801 ([Pulp manufacturer Paper Industry
04001 (Gluing paper, polishing paper manufacturing Paper Industry
Used Chemical 04301 ([Herbicite and pesticite manufacturer Chemical Industry
Used Oil and 04900 ([Petroleum industry Miscellaneous Industry
Contaminated 05701  {Cement manufacturer Non-Metallurigical
Waste with Oil Industry
(Depend on 10600 [Recycling product manufacturer Waste Processor
process) 08707 [Recycilng product that not indicate in other code Miscellaneous Industry
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4.2 User manual

Database as presented in the previous section will be evaluated for several key
factors, which will be described in section 4.3. In order to obtain those results, the
appreciable methods are explained graphically through “User Manual”, attached in

Appendix A.

4.3 Data evaluation and display

Following results presented in this section are taken from our studied database.
Several information such as, number of waste users, generators, waste type and

amount with location, and et al. are concluded.

4.3.1 Industrial types in BPIE
In this study, the factories were classified into 12 categories by industrial
type comply with industrial type list according to Ministry of industry [B.E.
2535(1992)] as shown in Appendix B. An industrial classification was tabulated in
Table 4.8. It was found that top three industrial classifications in BPIE are chemical
industry, metal industry and electronic type. Those three types cover more than 50%
out of the entire factory number in the estate. ‘However, only 28% of the total factories

in the estate aware and response to provide the waste information to the estate.



Table 4.8 Number of factories that provide the waste information to estate in 2004
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Order Industrial Group Number offactories
Total Report* % Report

1 Chemical Industry 109 33 30.28
2 Miscellaneous Industry 78 19 24.36
3 Metal Industry 59 12 20.34
4 Electronical Industry 43 19 44.19
5 Machinery Industry 25 7 28.00
6 Textile Industry 16 1 6.25
7 Food Industry 15 6 40.00
8 Paper Industry 12 3 25.00
9 Wood Industry 8 2 25.00
10 Non-Metallurigical Industry 8 3 37.50
11 Waste Processor 5 0.00
12 Metallurigical Industry 5 3 60.00

Total 383 108 28.20

Remark: * = the number of factories that report the waste information to BPIE

4.3.2 Waste generated in BPIE

In 2004, BPIE produced 75,739.36 tons of waste in which 6,594.05 tons

belonged to hazardous waste (or 8.71% of total waste reported to the estate) and

75,739.36 tons were classified as non-hazardous waste (or 92.29%) as revealed in

Figure 4.19. To more specific in hazardous waste, it was found that hazardous wastes

were mostly generated by chemical industry, electronically industry, and food

industry. For non-hazardous waste industrial types of paper-making, chemical, and

food ‘manufacturers ‘were major produced.

It should be concerned that wood

industrial produced higher ratio on hazardous waste to non-hazardous waste (6.7:3.3)

than the others, while the rest showed more NHZW than HZW.
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Figure 4.19 Display of waste composition

Table 4.9 Amount of generating hazardous/non-hazardous waste in BPIE (2004)

o] e, O Ama tons) Ratio of
'g Industrial G\rpjé‘_ — ?\1 — " PR
1 |Chemical Industry 2,749.82 6,313.44 9,063.26 11.97 3:7

2 |Electronically Industry 137153 27.44 3,626.06| 72.56 4,997.59| 6.60 3:7

3 |Food Industry 1,012.15( 15.11 5,686.50( 84.89 6,698.65| 8.84 1.5:85
4 |Machinery Industry 133.75 8.13 1,511.40( 91.87 1,645.15| 2.17 0.8:9.2
5 |Metal Industry 207.00 5.07 3,876.70| 94.93| 4,083.70| 5.39 0.5:9.5
6 |Metallurigical Industry 409.00" 28.93 1,005.00f 71.07 1,414.00( 1.87 29:7.1
7 |Non-Metallurgical Industry 0.00 0.00 986.00{  100.00 986.00[  1.30 0:10
8 |Other Industry 596.20 1.75| = 33,469.21| 98.25| . 34,065.41| 44.98 0.2:9.8
9 |Paper Industry 94.60 0.74 12,644.00( 99.26( 12,738.60| 16.82 0.1:9.9
10 |Textile Industry 0.00 0.00 17.00| 100.00 17.00] 0.02 0:10
11 [Wood Industry 20.00| 66.67 10.00] 33.33 30.00| 0.04 6.7:3.3

Total 6,594.05 8.71| 69,145.31| 91.29( 75,739.36| 100.00

Non-hazardous wastes were categorized under chemical nature and found

that solid phase presented the most, especially metals and metalliferrous, following
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with synthetic organic material and natural organic materials, as 51, 24, and 11%,

respectively. Getting into the detail lists of those wastes, steel scrap played the
majority for metals and metalliferous material waste (occupied more than 88%).
Paper waste occupied the most for synthetic organic material waste (approx 95%).
All wastes also were categorized according to manufacturing and presented in Table
4.12. As seen, steel scrap and paper presented in the huge amount of waste and they
were certainly non-hazardous waste. This would bring an interesting issue to those

two wastes in term of waste exchange, for the next consideration.

Table 4.10 Amount of generating non-hazardous waste (classified by chemical nature)

Order Chemical Nature Amount (tons) %
1 Metals and Metalliferous(S) 35,381.26| 51.17
2 Synthetic organic materials(S) 19,989.05( 28.91
3 Natural organic materials(S) 7,667.00] 11.09
4 Mineral(S) 4,576.00 6.62
5 Other inorganic materials(S) 1,255.00| 1.82
6 Natural biodegradable substance(L) 260.00f 0.38
7 Natural inorganic chemical(L) 17.00f 0.02
Total 69,145.31| 100.00




Table 4.11 List of generating non-hazardous waste

Order Waste Type Amount
1 Metals and Metalliferous(S)
1.1 [Steel scrap 31,097.72
1.2 |Mixed Metal 2,7129.54
1.3 [Sieve of furnance 800.00
1.4 |Stainless scrap 228.00
1.5 [Aluminium scrap 200.00
1.6 |Brass scrap 190.00
1.7 |Copper scrap 130.00
1.8 [Tinscrap 6.00
2 Mineral(S)
2.1 |Sail 3,000.00
2.2 |Sand 1,576.00
3 Other inorganic materials(S)
3.1 |Glass scrap 878.00
3.2 |Concrete 150.00
3.3 |Foam scrap 102.00
3.4 |Roof board 52.00
3.5 |Brick of furnance 44.00
3.6 |Container 24.00
3.7 [Sack 5.00
4 Natural organic materials(S)
4.1 |Sludge 5,590.40
4.2  |Organic 1,889.00
4.3 |Wood 187.60
5 Synthetic organic materials(S)
5.1 [Paper 16,177.58
5.2 |Plastic 2,901.37
5.3 |Filtering powder of sugar manufacturer 700.00
5.4 |Fabric scrap 159.10
5.5 |Rubber 39.00
5.6 |Leather scrap 12.00
6 Natural biodegradable substance(L)
6.1 |Wastewater 260.00
7 Natural inorganic chemical(L)
7.1  |Aluminium sulphate solution 15.00
7.2 [Nikel catalyst 2.00
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Table 4.12 Amount of generating non-hazardous waste in each industrial type

T Amount of weste (tons) ,Classify by chemical nature
= Industrial Group Total
(@] 1 2 3 4 5 6 7
1 [Chemical Industry 248.40 4401y 5,130.00 816.03| 60.00| 1500 6,31344
2 |Electronical Industry 757.20 805.86, 2,063.00 3,626.06
3 [Food Industry 115.00f 3,000.00 950, 211500 159.00| 200.00| 200| 568650
4 [ Mechirery Industry 461.00 327.00f 14800 57540 151140
5 [Metal Industry 3256.70] 576.00 44.00 3,876.70
6 |Metallurigical Industry 1,000.00 5.00 1,005.00
7 |Non-Metallurigical Industry 8.00 978.00 086.00
8 |Miscellenous Industry 30,422.96 1608.00f 13000 1,308.25 33,469.21
9 |Paper Industry 102.00 24400  144.00] 12,154.00 12,644.00
10 |Textile Industry 10.00 5.00 200 17.00
11 |Wbod Industry 10.00 10.00
Total 3538L26] 457600 1,25500[ 7,667.00| 19,989.05| 260.00| 17.00| 69,145.31

Remark: 1 = Metals and Metalliferous (Solid); 2 = Minerals (Solid); 3 = other inorganic materials
(Solid); 4 = Natural organic materials (Solid); 5 = Synthetic organic materials (Solid); 6 = Natural

biodegradable substance (Liquid); 7 = Natural inorganic chemical (Liquid)

Consider hazardous waste, was divided 2 parts were chemical waste and

contaminated solid waste. Amount of chemical waste was tabulated in Table 4.13 that
provided the top three wastes were heavy metal (38%), corrosive waste (base) (24%),
and used oil (10%) and the top three generators of chemical waste were chemical
industry, electronically industry, and metallurgical industry as showed in Table 4.14.
For amount of contaminated solid waste was tabulated in Table 4.15 that provided the
three most wastes were contaminated sludge, - contaminated  steel drum, and
contaminated material. Table 4.16 presents the generator of contaminated solid waste
that provided the top three generators were chemical industry, food industry, and

miscellaneous industry, respectively.



Table 4.13 Amount of chemical waste in Bang Poo Industrial Estate, 2004
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Order Waste Type Amount (tons) %
1 Heavy metal 1,121.50 38.05
2 Corrosive Waste(Base) 732.00 24.84
3 Used Oil 287.91 9.77
4 Flammable Waste 286.86 9.73
5 Corrosive Waste(Acid) 277.56 9.42
6 Other chemical waste 173.04 5.87
7 Organic Solution 68.00 2.31
8 Film Chemical 0.50 0.02
9 Oxidizing Waste 0.02 0.00
10 Explosive Waste 0.02 0.00

Total 2,947.41 100.00

Table 4.14 Amount of generating chemical waste in each industrial type

> Amount of chemical waste (tons)
E Waste Type Total
o 1 3 4 3 6 7 8
1 |Corrosive Waste(Acid) 10.50 0.06 267.00 277.56
2 |Corrosive Waste(Base) 2.00 132.00 134.00
3 |Heavy metal 735.00( 380.00 4.00 2.50 1,121.50
4 |Oxidizing Waste 0.02 0.02
5 |Used Oil 90.50|/ 23.41] 1.50| 87.80| 4.50{ 10.00 70.20| 287.91
6 |Organic Solution 38.00 30.00 68.00
7 |Flammable Waste 194.00| 19.80| 0.06 14.00 4.00| 55.00] 286.86
8 |Explosive Waste 0.02 0.02
9 |Film Chemical 0.50 0.50
10 |Other chemical waste 85.80 8.44 48.40( 30.40| 173.04
Total 1,153.80( 433.65| 1.66| 91.80| 21.00| 409.00| 52.90( 185.60( 2,349.41

Remark: 1 = Chemical Industry; 2 =Electronically Industry; 3 =Food Industry; 4 =Machinery Industry;

5 =Metal Industry, 6 =Metallurgical Industry, 7 =Paper Industry, 8 =Miscellaneous Industry
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Table 4.15 Amount of contaminated solid waste in Bang Poo Industrial Estate, 2004

Order Waste Type Amount (tons) %
1 Contaminated Sludge 2,084.00 57.15
2 Contaminated Steel Drum 470.38 12.90
3 Contaminated material 217.00 5.95
4 Contaminated Container 156.58 4.29
5 Contaminated garbage 139.50 3.83
6 Dust 120.08 3.29
7 Ink,Colour 115.92 3.18
8 Contaminated Sand 65.00 1.78
9 Battery 62.44 171
10 |Ash 50.00 1.37
11 Contaminated Fabric 45.17 1.24
12 |Contaminated Plastic 26.22 0.72
13 Circuit board 25.00 0.69
14  |Contaminated Paper 18.90 0.52
15  |Pressure container (spray can) 18.75 0.51
16 Lamp 16.70 0.46
17  |Contaminated Steel Powder 12.00 0.33
18 |Cotaminated Steel Sheet 2.00 0.05
19  |Contaminated Wood 1.00 0.03

Total 3,646.64 100.00

Table 4.16 Amount of generating contaminated solid waste in each industrial type

Amount of waste ,Classify by chemical nature (tons)

Order Industrial Group Total
1 2 o 4 5

1 Chemical Industry 290.00 60.00 1,213.35 1.00 31.67 1,596.02
2 Electronical Industry 144.00 183.88 12.00 339.88
3 Food Industry 2.40 1,008.09 1,010.49
4 Machinery. Industry 2.13 37.42 2.40 41.95
5 Metal Industry 6.00 180.00 186.00
6 Metallurigical Industry 0.00
7 Non-Metallurigical Industry 0.00
8 Miscellanous Industry 57.60 5.00 336.00 12.00 410.60
9 Paper Industry 1.00 34.70 6.00 41.70
10 |Textile Industry 0.00
11 |Wood Industry 20.00 20.00

Total 503.13 65.00| 3,013.44 1.00 64.07| 3,646.64

Remark: 1 = Contaminated Metals and Metalliferous; 2 = Contaminated Minerals;

3 = Other Contaminated inorganic materials; 4 = Contaminated natural organic materials;

5 = Contaminated synthetic organic materials
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4.3.3 Waste disposal in BPIE

The database provides a pile chart summarized the portion of hazardous
to non-hazardous waste that was disposed with other technique as show in Figure 4.20.
Along the pile chart, total amount of waste was presented. And amount of waste
generated in BPIE that was disposed with other methods was tabulated in Table 4.17.
Most wastes were done furthQr ma //ement by recycle and incineration,

approximately 78, and 15°/o,.r\pect|vely
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Table 4.17 Management of generating waste in BPIE

RNV Amount of waste (tons)
HZW NHW TOTAL

Recycle 2,370.97 56,764.31 59,135.28
Incineration 2,306.07 9,322.00 11,628.07
Landfill 1,451.13 1,197.00 2,648.13
Reuse (e.g. fill up) 0.00 1,150.00 1,150.00
Sent back to saler 398.93 700.00 1,098.93
Renewable fuel 64.00 12.00 76.00
Use to waste water treatment plant 2.95 0.00 2.95

Total (tons) 6,594.05 69,145.31 75,739.36
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Non-hazardous waste was regularly disposed with 6 methods as showed in

Figure 4.21 providing the most commonly uses as recycle, incinerator, and landfill. It

was also observed that steel scrap, paper scrap, mixed metal scrap were disposed with

mainly recycling technique as shown in Table 4.18.

REMOVAL METHOD OF NON-HAZARDOUS WASTE

[J12; 0%

W50, 2%
O s6TE4 31 ; 825%

-~ To0; 1%

Oaz22; 13%

M 1197; 2%

O mcinerator
B Land4ll

O Recycle

O Renewable mel

B Beuse je.g.

O Sentback & saler

il upi

Figure 4.21 The portion of non-hazardous waste that was disposed

with other technique
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Table 4.18 Management of generating non-hazardous waste in BPIE

Waste Type RC LF IC RB RU RT Total
Aluminium scrap 100.00 100.00 200.00
Brass scrap 190.00 190.00
Concrete 150.00 150.00
Copper scrap 130.00 130.00
Fabric scrap 147.50 11.60 159.10
Foam scrap 100.00 2.00 102.00
Glass scrap 853.00 25.00 878.00
Leather scrap 10.00 2.00 12.00
Mixed Metal 2,690.54 39.00 2,729.54
Organic 1,889.00 1,889.00
Paper 16,166.58 11.00 16,177.58
Plastic 2,394.37| 267.00f 240.00 2,901.37
Roof board 52.00 52.00
Rubber 20.00 19.00 39.00
Sand 576.00 1,000.00 1,576.00
Sludge 590.40| 5,000.00 5,590.40
Soil 3,000.00 3,000.00
Stainless scrap 228.00 228.00
Steel scrap 31,013.72 84.00 31,097.72
Tin scrap 6.00 6.00
Wastewater 60.00| 200.00 260.00
Wood 174.60 1.00 12.00 187.60
Sack 5.00 5.00
Container 24.00 24.00
Aluminium sulphate solution 15.00 15.00
Nikel catalyst 2.00 2.00
Sieve of furnance 800.00 800.00
Brick 44.00 44.00
Filtering powder of suger 700.00 700.00

Total 56,764.31( 1,197.00| 9,322.00/ 12.00| 1,150.00| 700.00| 69,145.31

Remark: RC= Recycle, LF=Landfill, IC=Incinerator, RB= Renewable fuel,

RT= Sent back to seller, RU= Reuse
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For hazardous waste, 6 methods were also used for the disposal techniques.

The data evaluated in pile chart was shown in Figure 4.22. Again recycle, incinerator,
and landfill were the most popular technique for the further disposal management.

Table 4.19 presents the detail of each waste type related to waste disposal technigues.

Wastes, such as corrosive waste (Base), contaminated steel drum, and heavy metal,

would be attempted for the recycl< i\!v /ethan other methods.

Figure 4.2g§e ﬁrmiﬁ ﬁﬁcbwﬁirj‘%ﬁspf%wit:jther technique
LT T —

and W(ﬁ)d scrap that was recycled by factories in BPIE. While steel scrap, the most
generating waste in BPIE, was sent to be recycled outside the estate. It would be

whether consider steel scrap for the beneficial in value added and logistic cost.



Table 4.19 Management of generating hazardous waste in BPIE
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AMOUNT OF WASTE (tons)
Waste Type
RC LF IC RB RT RW Total

Ash 50.00 50.00
Battery 60.00 2.44 62.44
Circuit board 0.00 25.00 25.00
Contaminated Container 137.00 13.75 2.88 2.95 156.58
Contaminated Fabric 2.00 30.00 13.17 45.17
Contaminated garbage 32.50 107.00 139.50
Contaminated material 75.00 142.00 217.00
Contaminated Paper 15.00 3.90 18.90
Contaminated Plastic 6.22 20.00 26.22
Contaminated Sand 65.00 65.00
Contaminated Sludge 30.00f 1,126.00 928.00 2,084.00
Contaminated Steel Drum 470.38 470.38
Contaminated Steel Powder 12.00 12.00
Cotaminated Steel Sheet 2.00 2.00
Contaminated Wood 1.00 1.00
Corrosive Waste(Acid) 3.50 0.06 10.00 264.00 277.56
Corrosive Waste(Base) 600.00 132.00 732.00
Dust 0.08]  120.00 120.08
Explosive Waste 0.02 0.02
Film Chemical 0.50 0.50
Flammable Waste 244.80 0.06 39.00 3.00 286.86
Heavy metal 386.50 12.00f  723.00 1,121.50
Ink, Paint 48.67 42.25 25.00 115.92
Lamp 16.70 16.70
Organic Solution 53.00 15.00 68.00
Other chemical waste 45.50 3.50 76.00 48.00 0.04 173.04
Oxidizing Waste 0.02 0.02
Pressure container (spray can) 18.75 18.75
Used Oil 230.90 30.00 14.00 13.00 0.01 287.91

Total 2,370.97( 1,451.13| 2,306.07 64.00f 398.93 2.95 6,594.05

Remark: RC= Recycle, LF=Landfill, IC=Incinerator, RB= Renewable fuel,

RT= Sent back to seller, RW= Use in wastewater treatment plant



4.3.4 Discrimination the list
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According to the criteria in Table 4.7, some factories would be

discriminated and final number of waste users becomes 40 factories listed in Table

4.20.

Table 4.20 Name list of factories in BPIE that can use waste as raw material

} . o
§ Waste Type Factories Name Production LiElSEE
o Zone
1 [Metal scrap Siam Tableware Co., Ltd. Houseware manufacturer EPZ
Thai First Precission Industry Co., |Electrical plating Glz
Ltd.
Morakami Zykui (Thailand) Co., [Metal mould manufacturer for Glz
Ltd. machine
2 |Stainless steel  |S.K.J. Metal Industry Co., Ltd. Stainless steel wire and bar Glz
manufacturer
Magnesium slag [General Nice Co., Ltd. Magnecium mining Glz
4 |Steel scrap Siam I.LK.K. Co., Ltd. Steel shot and high alloy Glz
castings manufacturer
Thai Zezen Co., Ltd. Stainless steel wire and bar Glz
Metropolis Engineering Co., Ltd. |Casting steel Glz
Supakij Products Co.,Ltd. Pressing steel pipe Glz
5 |Glass scrap Ocean Glass Co.,Ltd. Glassware manufacturer Glz
Tai A Chemical Products Co., Ltd. |Fiber glass reinforceed plastic EPZ
manufacturer
T.T.A. Co., Ltd. Glassid, frying pan, pan cover EPZ
Ampas Auto Mirror Co., Ltd. Back mirror of car Glz
6 |Ceramic scrap = |Wa Lieng Ceramics Hardware Ceramic product Glz
Factory Co., Ltd.
7 |Wood Scrap G.I.F Thai Match Co., Ltd. Matches Glz
8 |Film scrap Higachiyama Film (Thailand) Co; [Film transforming for exporting EPZ
Ltd. (Soi E3)
9 |Sludge, organic |A.K. Environmental alloyance Boiling, Distill, Treatment, Glz
solution Co; Ltd. disposal and recovery of
chemical waste such as cooling,
organic solution ans sludge
10 |Resin Ko Chu Techno survices Co; Ltd. |Regenerating membrane and Glz
resin




97

Table 4.20 Name list of factories in BPIE that can use waste as raw material (Cont.)

P o
§ Waste Type Factories Name Production Il e
= Zone
11 [Paper Scrap Siam Kraft Industry Co., Ltd. Kraft paper Glz
Jiem Cosmetic Packaging Co; Ltd. |Plastics product for packaging EPZ
Min Tec Enterprice Co; Ltd. (Soi |Injecting plastic product such as EPZ
9) roller sketch, parts of computer
Min Tec Enterprice Co; Ltd. (Soi [Injecting plastic product EPZ
10) manufacturer such as roller
sketch, parts of computer
Hope Technology (Thailand) Co; [Metal screw, shot and other EPZ
Ltd. metal product manufacturer
Jiam Pattana Nitting Co; Ltd. Plastic packaging product EPZ
manufacturer
Thai Hoe Cheng Packing Co; Ltd. |Plastic packaging product Glz
manufacturer
Chiey Fu Enterprise Co; Ltd. Sponge manufacturer Glz
Tanuth Co; Ltd. Modular telephone accessory Glz
Sumipex (Thailand) Co; Ltd. Acrylic sheet manufacturer Glz
13 [Used Chemical [Agro (Thailand) Co; Ltd. Fertiliser and herbicite Glz
Alpha Agro Tech Co; Ltd. Chemical product manufacturer Glz
for agricuture
S. C. Johnson and Sun Co; Ltd. Pesticite manufacturer in house Glz
Pho Mo Thai Coporation Co; Ltd. [Herbicite Manufacturing Glz
Sin Gen Ta Crop Protection Co;  |Store of pesticite and herbicite Glz
Ltd.
Nap Storer Co; Ltd. Hydro-fertiliser Glz
Yip In Soi and Yack Co; Ltd. Herbisite and pesticide Glz
manufacturer
Dupongt (Thailand) Co; Ltd. Packing of Chemical product Glz
for agriculture
Tep Wattana Chemical Co; Ltd.  |Chemical product manufacturer Glz
and packing for agriculture
Pato Chemical Industry Co; Ltd. [Herbicite Manufacturing Glz
Biyer Thai Co; Ltd Herbicite and Pesticite Glz
Manufacturing
Supperia Chemical Industry Fertiliser and herbicite Glz
(Thailand) Co; Ltd. manufacturer
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4.3.5 Probability of waste exchange within BPIE

The determination of waste user by industrial type as shown in Table 4.9,
was only the prediction. However, it could be a good guideline to assist any officers
to focus on the amount of waste user and demand of each waste type in order to plan
for the waste exchange system. From Table 4.20, after matching waste users with
waste generators according to waste types within BPIE, it could provide 6 waste

exchange patterns as showed in Figure 4.23- 4.28

T.T.A. Co,, Ltd

A 4

Ocean Glass Co., Ltd
792 tons

Kueng Homg Electronics v Glassscrap Tai A Chemical
(Thailand) Co., Ltd. 41 tons s Production Co., Ltd.
Other factories Ampas Auto Mirror
(2 factories) 45 tons Co., Ltd.

Figure 4.23 Glass scrap exchange flow



Flextronics Internetional
(Thailand) Co., Ltd. 30,000 tons

Delta Electronics (Thailand) Co., Ltd.
300 tons

Printed Master Co., Ltd.
180.42 tons

Siam Packaging Industry Co., Ltd.
100 tons

Steel scrap

New Bang Poo Manufacturing

Co., Ltd. 72 tons

Other factories
(18 factories) 273.1 tons

Central Metal (Thailand) Co., Ltd.
(Soi 5) 1,200 tons

Siam Tableware Co., Ltd.
700 tons

NHK Spring (Thailand) Co., Ltd.
260 tons

Chin E Metal Co., Ltd.
200 tons

ITO (Thailand) Co., Ltd.
100 tons

\4

Mixed metal scrap
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v

Siam |.K.K. Co., Ltd.

Thai Zenzen Co., Ltd.

A

Hope Techonology (Thailand)
Co., Ltd. 100 tons

NHK Gasket (Thailand) Co., Ltd.
72 tons

Other factories
(7 factories) 58.54 tons

A 4

A 4

Metropolis Engineering
Co., Ltd.

\ 4

Supakij Products
Co., Ltd.

v

Thai First Precission
Industry Co., Ltd.

Figure 4.24 Steel scrap exchange flow

Morakami Zykui
(Thailand) Co., Ltd.
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Flextronics Internetional

(Thailand) Co., Ltd. 500 tons Jiem Cosmetic

v

Packaging Co., Ltd.

Mattel Bangkok Co., Ltd.

476.5 tons Min Tec Enterprice

\ 4

Co., Ltd. (Soi 10)

Thai Cas Film Co., Ltd.

360 tons Hope Technology

\ 4

(Thailand) Co., Ltd.

Pin Chayn Electronics

(Thailand) Co., Ltd. 310 tons Jiam Pattana Nitting

A 4

Co., Ltd.

DAG International i Plastic Scrap

»

2Ve

A
(Thailand) Co., Ltd. 240 tons

Thai Hoe Cheng

\ 4

NHK Spring (Thailand) Co., Ltd. Packing Co., Ltd.

240 tons

Chiey Fu Enterprise

\4

Delta Electronics Co., Ltd.

(Thailand) Co., Ltd. 200 tons

Tanuth Co., Ltd.

\ 4

Min Tec Enterprice Co., Ltd.

(Soi 9) 100 tons

Sumipex (Thailand)

A 4

Other factories Co., Ltd. (Soi E3)

(31 factories) 474.87 tons

Figure 4.25 Plastic scrap exchange flow
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Siam Packaging IndustryCo., Ltd.

12,000 tons

Delta Electronics

(Thailand) Co., Ltd. 2,000 tons

Printelligents (Thailand) Co., Ltd.

960 tons

NHK Spring (Thailand) Co., Ltd.

420 tons

Mattel Bakkok Co., Ltd. Paper scrap

Siam Kraft Industrial Co., Ltd

a2V
> <
v

141 tons

Flextronics International

(Thailand) Co., Ltd. 140 tons

DSG International

(Thailand) Co., Ltd. 100 tons

May Oh Food Co., Ltd.

100 tons

Other factories

(26 factories) 316.58 tons

Figure 4.26 Paper scrap exchange flow
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NHK Spring (Thailand) Co. Ltd.

144 tons

Print Tellegent (Thailand) Co., Ltd.

15 tons

Wood Scrap

»| G.|.F Thai Match Co., Ltd.

Ase Co., Ltd.

12 tons

Other factories

(5 factories) 16.6 tons

Figure 4.27 Wood scrap exchange flow

Thai Nishin Sefung Co., Ltd.

1,000 tons

Thai Parker Rizing Co., Ltd. (s0i-12)

610 tons
Nastoe(Thailand) Co., Ltd. v Chemical Sludge A.K. Environmental
A >
100 tons alloyance Co., Ltd.

Mariot Jewelry-Co., Ltd.

100 tons

Other factories

(10 factories) 274 tons

Figure 4.28 Chemical sludge exchange flow
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Six primarily patterns of waste exchange would need to be implemented

whether it would be appreciable or not by detail of waste characterization. Following
the mention, walking through process and any restriction on the raw material use in
the exact process will be concerned. Next section will focus on only steel scrap for the

waste exchange as a guideline study.

4.4 The feasibility study of steel scrap in BPIE

4.4.1 The collecting the primary data in participated factories
The idea of steel scrap waste exchange was mentioned before in Figure
4.24. 18 factories (and other small concealed factories) were involved into our
patterns.  To investigate the applicability of using the pattern, detail waste
characterization was needed. However, only 4 factories allowed this implementation.
These included 2 users of steel scrap, were SIAM IKK Co., Ltd. and Metropolis
Engineering Co., Ltd (50% of total steel scrap user in Bang Poo Industrial Estate) and
2 generators of steel scrap, and were NHK Gasket Co., Ltd. and New Bang Poo
Manufacturing Co., Ltd. The results could be presented as follows:
1) Waste users (Demand side)
The interview was carried out with two participated steel scrap users.
Details of baseline information, including 1) production process, 2) amount of raw
material consumption, 3) frequency of raw material consumption, 4) cost of raw
material (price of waste), and 5) limitation/quality control of raw material in order to
evaluate barrier of steel scrap exchange in next step were deeply concerned. The

drawback would be concluded as:
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a) SIAM IKK Co., Ltd.

Siam IKK Co., Ltd. manufacturer of the steel shot and steel grit, was
established on 18 April 1998 and was registered on 29 April 1988, with 32 million
bath in capital as a joint-venture between four companies: Siam Tochu Co., Ltd Itoh
Metal Abrasive Co., Ltd.(Japan), Toyota Tsusho Co., Ltd.(Japan) and Toyota Tsusho
Co., Ltd (Thailand). The factory located in the Bang Poo Industrial Estate, Amphur
muang, samutprakarn province, was the first of its type to receive support from the
board of Investment. The original production capacity was 2,000 tons per year.
Production of steel shot and steel grit began on 22 April 1989. In 1992, production
was increased 10,000 ton per year.

The results of walk through survey found the consumption of steel
scrap was approximately 53 tons/day as production capacity 60 tons/day that price of
steel scrap was ca. 10 baht/kg. The required quality of steel scrap depends on
contamination, chemical composition and size of material. Figure 4.29 views
acceptable waste received from other dealers. Examples of restriction are:

» Chemical composition: steel scrap should not contain of P, S, As,

Sn, Zn, Pb, Cn, casting steel, and chromium steel.

»__Contamination: steel scrap needs to be free of rust, rubber, soil,

gunpowder, and other.

» Size of raw material: size of steel scrap should be smaller than

300X 200 mm dimension.
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Figure 4.29 Shape of steel scrap as demand

The process line generated 3 types of wastes, as wastewater, steel dust,
and slag. Slag and steel dust was sent to landfill in every 3 months, costing 200,000

baht/year. Wastewater was delivered to treat by central treatment plant.

b) Metropolis Engineering Co., Ltd.

Metropolis Engineering Co., Ltd. was established in 1972 to produce
product 500 tons annual capacity. In 1989 the production capacity was increased to
1,500 tons per annum. To ensure quality products for customers, A Laboratory with
spectrometer and other Q.C. equipment was also established and staffed with
experienced personnel. In 1994, Metropolis Engineering Co., Ltd. moved to a new site
with an area of 9,600 square meters, three times the previous size. At the same time
the production capacity was increased to 3,000 tons per annum. It produces products
for the agricultural, automotive industry, cement industry and general castings to other
industries and also export the products to foreign countries which include U.S.A. and
Japan.

Approximately, 12 tons/day of steel scrap was consumed for
production capacity 12.5 tons/day. Price was about 8-10 baht/kg. Contamination,

chemical composition, and source of waste are main requirement. Examples are:
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(1) Chemical composition: steel scrap should be consist of 0.25 of C, 0.6

of Si, 0.8 of Mn, 0.05 of S, and 0.05 of P and without Cr, Ni, Mo, V.

(2) Contamination: steel scrap should be without rust, rubber, soil,
gunpowder, and other.

(3) Source of raw material: steel scrap of gasket manufacturers (price of
steel was around 10 baht/kg), steel scrap of impressing product
manufacturers (price of steel was around 8 baht/kg).

Two generated wastes from the process are sand and slag. Those were

sent to fill up outside the factory area.

2) Waste Generator (Supply side)
a) NHK Gasket (Thailand) Co., Ltd.
NHK Gasket (Thailand) Co., Ltd. is manufacturer of various gaskets.
The main product concluded cylinder head gasket, manifold gaskets, others for all

kinds of engines and rubber-coated metal sheet (RMS) as shown in Figure 4.30

Productsylype

| O3TFAh Emman R 5y b
T 1. Graphile Gaskets

A22ab—Y3aVHRATYE  BMSecsronn [RATUE - ZOMOAR TV
Insulation Gaskets Rubber-coates

tod Metal Sheet (RMS) Gaskets Other Gaskets

NHEK GASKET { THAILAND ) CO.LTD.

Figure 4.30 Product types of NHK Gasket (Thailand) Co., Ltd.
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Five types of wastes are rubber-coated steel scrap, rubber-coated

stainless steel scrap, rubber-coated aluminum scraps, rubber-coated copper scrap, steel
best sheet. Amount of generation is approximately 4.5, 1.0, 0.2, and 0.3 tons/month,
respectively. Those could be sold to dealers in 6, 38, 52, and 80 baht/kg., respectively.
At the mean time, steel best sheet was generated around 7.5 tons/month and sent to
landfill costing ca. 2,000 baht/month.

b) New Bang Poo Manufacturing Co., Ltd.

New Bang Poo Manufacturing Co., Ltd., manufacturer of metal
machine and truck, was established on 1989. The main product concluded
advantageous car carrier trailer 8 loads, car carrier trailer 6 loads, semi trailer 65 tons
payload for mobile power, car transportation truck 4 loads, resin tank, sus aroma
storage tank, large power transformer casting 240 MVA, concrete column form work,

slide table, screw conveyor, and furnace as show in Figure 4.31

4;,//' a Sl SN
T - —— §
- —
g T = i
W | !
e = Q) o
D
ADVAVIAGEDUS CAR CARRIER TRAILER 8 LOADS /| 0 Al RESIN TANK

CAR CARRIER TRAILER 6 LOADS 5US AROMA STORAGE TANK

Figure 4.31 Product type of New Bang Poo Manufacturing Co., Ltd.
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The results of walk through survey found the process generated steel

scraps that average generation was around 7-10 tons/month as shown in Figure 4.32
and sold to dealers, about 7-8 baht/kg for steel scrap and 3 baht/kg for steel dust. As
seen, generating rate of steel scrap was not constant because production capacity

depended on the customer orders.

eration
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Figure 4.32 Rate of st Manufacturing Co., Ltd.

AOUUINBUINT )
RN TN INENAY



109

Figure 4.33 Shape of steel scrap in New Bang Poo Manufacturing Co., Ltd.

4.4.2 Factor that has an effect on waste exchange
According to the results from detail investigation, some primarily factors
should be concerned. They could be listed below.
Demand side:

a) Uniform amount of steel scrap generation is a key factor for users.
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b) Cost of raw material (steel scrap) is one of user considerations.

¢) Contamination of steel scrap should be mentioned in material data
sheet, since it would effect on quality of product and generating of
pollutant in process.
d) Chemical composition of steel scrap is similar concern to
contamination properties.
e) Size and shape of steel scrap is factor that has an effect on heat
utilization in melting process.
Supply side: Two factors that the companies concerns are sell price and
waste separation. However, those two factors could not be individually separated
from each other. They need to be balanced on the difficulty of waste separation

process.

4.4.3 Economical benefit analysis of steel scrap exchange system in BPIE
In this study, Metropolis Engineering Co., L.td. was selected as example
of waste user in the flow of steel scrap exchange in BPIE for evaluating potential
benefits of exchange. Figure 4.34 presents the created exchange flow of steel scrap
that found the importance source of steel scrap as Flextronics International (Thaialnd)

Co., Ltd.



Flextronics International
(Thailand) Co., Ltd.30,000 tons/year

Delta Electronics (Thailand) Co., Ltd.
300 tons/year

Print Master Co., Ltd.
180.42 tons/year

Steel Scrap
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Siam Packaging Industry Co., Ltd.
100 tons/year

New Bang Poo Manufacturing Co., Ltd.
72 tons/year

Other factories
(18 factories) 273.1 tons/year

Mixed metal generator(14 factories)
2,749 tons of mixed metal
Assume generating steel scrap around
40% of total mixed metal= 1,100 tons/year

32,298.6 tons

Metropolis Engineering Co., Ltd.
4,380 tons/year

Figure 4.34 Example of exchange flow of steel scrap

The study evaluated the economical benefit both demand side and supply

side. Benefit cost ratio (B/C) equation was employed to assess cost and benefit in 2

case studies.

Case study 1: Waste generator as a waste transporter in waste exchange system

In this case, waste generator provides its own logistic system. Table 4.21

presents the comparison of economical benefit between 1) waste generator as a waste

transporter and 2) present system (landfill) and 3) dealer system. Detail calculation

was attached in Appendix D
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It was found that the B/C ratio analysis of Landfill option, Supplier system

option, and waste exchange option was 0, 1.5, and 138, respectively. The higher B/C
value, the higher benefit would be gained. This provides that steel scrap exchange by

waste generator as transporter presents a great potential.

Table 4.21 The comparison of economical benefit when WG was transporters with

present system.

Option
Factor A Sup(pp::’eeZ ;z:)tem Waste ;e;(tcarlznge in
Benefit
Recycled steel sale price 6,000 Baht/ton® 9,928 Baht/ton
Cost
Logistic charge 4,000 Baht/ton® 72 Baht/ton”
Disposal cost 2,000 Baht/tons
B/C ratio 0 1.5 138
Remark: a = Industrial survey (New Bang Poo Manufacturing Co., Ltd. and Metropolis Engineering

Co., Ltd)
b = Transportation company (equation 4.2)

Case study 2: Waste user as a waste transporter in waste exchange system

Similarly, the comparison of economical benefit between 1) waste user as a
waste transporter and 2) dealer system is presented in Table 4.22. The results showed
that the B/C ratio analysis of dealer system option, and waste exchange option were 0,
and 54.56, respectively. This announced that steel scrap exchange by waste user as a
waste transporter is also possible. However the value is a little bit smaller than the

system set up from waste generator in case study 1.
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Table 4.22 The comparison of economical benefit when WU was transporters with

present system.

Factor

Option

Supplier system(Present) | Waste exchange (in estate)

Benefit

Profit from waste user as transporter

3,928 Baht/ton

Cost

Logistic charge of supplier

4,000 Baht/ton®

Logistic charge of waste exchange system

72 Baht/ton”

B/C ratio

0

54.56

Remark: a = Industrial survey (New Bang Poo Manufacturing Co., Ltd. and Metropolis Engineering

Co., Ltd)

b = Transportation company (equation 4.5)




CHAPTER YV

CONCLUSION AND RECOMMENDATION

5.1 Conclusion

The developed database, created with Microsoft Office Access 2003 version,
was used to evaluate waste exchange network information. The evaluation was
carried out according to data reported in 2004. The database complied and provided
the useful information for waste generators, waste users, estate officer, and executive
manager. The database was created for the easy extension of other estates. Providing
hazardous and non-hazardous wastes, waste characteristic, and disposal methods are
also public interest. Moreover, management plans should be developed according to
the revealed information. Using BPIE background database, six waste exchange
networks could be generated. They are for glass scrap, steel scrap, plastic scrap, paper
scrap, wood scrap, and chemical sludge. Steel scrap, the highest waste value among
those, was only further considered in more detail. And, the analysis could be
concluded as follows:

e There are 4 factories reported for using steel scrap as raw material.

e The total steel scraps in the estate generated from 33 factories with the
amount.of 31,097 tons in 2004.

e In the case of one of stakeholders (either waste generator or waste user)
set up their own waste transporters, cutting cost of 40% could be

managed by the internal logistics.
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Detail internal implementation in 4 factories involving steel scrap was carried

out. Many hidden factors were considered to encourage steel scrap exchange network.
Those were
1) Material properties; shape, size, chemical composition, and
contamination.
2) Balancing between price and waste separation.

3) Uniform amount of waste generated.

The comparative advantages of this study with other presented waste exchange
centers could be tabulated in Table 5.1. Two beneficial drawbacks provided in terms

of more waste information, and executive summary.

Table 5.1 Comparison of the study and other waste exchange centers.

. . . Database
S Factor ARENA | California |\ el mec | in this
o Network| EPA
study
1 [Providing information about waste
available for WU and WG / / / / /
2 |Waste exchange negotiation in website / / / /
3 |Providing technical assistance at no cost / / / /
4 |Providing and organizing training programs / /

on pollution prevention

5 |Reviewing the quality of waste before / /
exchange

6 |Providing information about the source of
waste

7 |Providing the information from overall to
detail

8 [Providing the executive summary /

NI NN [N

Remark: ARENA Network

Waste-exchange.org that supported by the Environmental Agency
Wales

California Environmental Protection Agency

Materials Exchange Center

Waste Utilization Data Center

California EPA
MEC
WuDC
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5.2 Recommendations

The database created in this study was used successfully for background

information in BPIE, especially for steel scrap. To improve more quality of this work

to other application, some activities and implementation should be added. We would

like to list in 2 steps as short and long term recommendations.

5.2.1 Short term recommendations

Since some codes using in this work might not be compatible to those
using by MOI, working on using the same codes as recommended by
MOI should be followed up.

An implementation with Lumpoon industrial estate should be carried
out and this will be tested and improved for more general usage.

A training course of using this database to officers and industrial

sectors should be organized for the test of friendly users.

5.2.2 Long term recommendations

Laws and regulations dealing with waste exchange should be
established to prevent inappropriate uses of mixed wastes hazardous
and non-hazardous wastes, and encourage the utilizations of non-
hazardous waste exchange.

The preparation of waste exchange service within IEAT should be
encouraged. These would include the training, information providing,

and other services.
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Appendix A

User Manual

User manual for waste user

The database was designed for supporting the industrial waste information
from around the country. Waste user can be using it in order to determine the nearest
source of waste that helps to decrease Ioé(;ﬁ(}yt. For example, if waste user, located
in Samut Prakan, want o find nearest sodrce ’of:s-teel scrap. Waste user could be

finding with the creat@b&

Stepl: click the de

se as follow:

sheet d select the b'utton “DETAIL OF WASTE

COMPOSITION (RE TE)”-irf main menu as shown in Figure A-1. After

shown l}l Figure A-2

a-d

that, Sub menu was displayed &

la 4‘4:, vjlﬁ‘ J‘,

DO PO WANT 10 TRANELATE WaSTE Uil T

Figure A-1 Main menu of database
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im EH WeOUSTRIAL ESTATE...

{H00] NOT LOCATE % NDUTIRGAL EETATE I

P00 DSTASE 10 B DEVILOPED AND DFERATED BV AT |

DO EETATT TO BE AT STV DEVELOFED WThH PANGIE SECTEN I

— e
Figure A-2 Sub-menu “WASTE COMPOSITION IN THAILAND

sheet @Beglonllndustrlal Estate) in sub-menu as show
"A ( J;
elect the“&mdustrlal estate sheet and select the button

4 u“ /)Jf 44

Step2: Select the |

in Figure A-2. In thi

“(300) ESTATE TO AT JQITLB’ EVELOP WITH PRIVATE SECTER”.
JJJ
After that, Sub menu was dlsplhy as showﬁ:ﬁﬁélﬁigure A-3.

N
o /'./ -

"': HAME LIST OF INDUSTRIAL ESTATE {300)

ey By wa gt BE Ry PEIETRIAL EETATE
Q hﬁ'ﬁqﬁh QO

l ?mm lprrruu LA
- rtﬁ‘ﬁm woutr FATE

m-ﬂ-:-w:-mummm QJ
o’

et W] 3 _'tr B

W00 BAKG POO INDUSTRAL EETATD

A0 WELL GROW INDUSTRIAL EETATE
AR QARE WAY Dy IDUTTRAL ERTATE
I ABATE MAFCRN MOUSTRIAL EETATE
A00-31 OO BURI BROUTTRRL ESTATE
A0 P e INDUSTRAL EETATE
AETawS Aaalg CEY MOUTIRIAL ESTATE

Figure A-3 Sub-menu “WASTE COMPOSITION IN ESTATE TO BE IEAT JOITLY

DEVELOP WITH PRIVATE SECTER (300)”
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Step3: Select the button “308-309 BANG POO INDUSTRIAL ESTATE” in

sub-menu as show in Figure A-3. Figure A-4 show the sub-menu that present a pile
chart summarized the portion of hazardous to non-hazardous waste in BPIE and the
portion of hazardous to non-hazardous waste management in BPIE. Waste user can
select the button of wanted waste. In the example, select a sheet “AMOUNT OF
NON-HAZARDOUS WASTE” and the button *“steel scrap”. After that, the

information of steel scrap generator was display as shown in Figure A-5

IS G S § § s WA R AR w

Figure A-4 Sub-menus “THE COMPOSITION OF GENERATED WASTE IN

BANG POO INDUSTRIAL ESTATE (308-309)”
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Waste Name

Amount

Unit tons
Factories Name us1 1 15y von.
Production Roller skate manufacturing

Remover A MAG DAL NG VDT

-

.
SRS AP0 N
-

Transportor

31097.72

Record: E 4

Form Yiew

33 Users of steel scrap

Figure A-5 Information of steel scrap in BPIE

Waste type, amount, waste generator name, and production process was
contained in form as show in Figure 4.22 that waste user could be using the

information for evaluating the quality of waste and opportunity of exchange.

User manual for waste generator

In order to increasing the waste exchange activity in Thailand, the database
was set for find the user of each-waste type. Waste generator could be find the market
of material with the database as follow

Stepl: Click the executive summary sheet in the main menu

Step2: Select the button “NAME LIST OF FACTORIES CAN BE WASTE
USER” in the main menu as shown in Figure A-6. After that, Name list of waste user

was displayed as shown in Figure A-7 that provided the waste wanted, waste user
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name, location, and telephone number to help waste generator find the market that

have incentive price more than present price.

o suMaEY- O oeTAL - @ wasTe Excl L

ALY OF FATB TS By THAL D
ETMPSITION OF WASARDOLR WAl
COMPITION OF WO rAZARDRLE WASTE
AT MAAGTHINT I TRAL AT
P LY OF FACTOREES iy BE wASTE LN

0 YOU) WLANT T TRAMSLATE WASTE LsaT T

MXn menu of database
:A

//) v,

‘‘‘‘‘

Bangpoo
Industrial |
oz Bangpao 02518
Industrial 03608
[clia Bangpoo 0 zz38
Charric . Induskial 92945
Used aulant (i) wan Gz Bangpoo DzEEE
|_BChemical | | 043001001726 | Industrial |
Lged 023021300 BRE ooudu noud du 04301 Pestioides manufecturer @12 Bangpao EHERT
| Jonemical | ., o | (e ahael | Industial |
Used 083081067 iwmgu Tunradilon, wastpams 04201 f:'ﬁ&gg. and Packageing  GIZ Bangpoo 02831 2
Cnnmlnl 0 Industrial
| a.? “?3 L%r“ﬁ' ot 7Y ﬁ -'E < i
Chemic 4 Industrial 5402
[usea {’ ‘3&?0@5313 " ﬂ'i 4 Im&sn - :Banqpoo loz7os w
| fchemical y | Conouapil |
R I01314 uﬁnim :u-r:am‘lnu; 1. ﬁ:sp w:’i‘ﬁ a0 0 zE0E T
tf‘%% 0 2324 0-
Wan i Ll _indusiral
|Packaging of Fertiizer, Bangpoo 022331
| 04300100128 | Pesticides, Herbicides Indlustrial
‘1‘;6 - ‘.%.K.“.ﬁ-. . PR - L st A s la A--Aé-g
L

Figure A-7 Name list of factories that can be waste user

Moreover, waste user and waste generator could be advertising the demand and

supply of materials with the database as follow;
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Stepl: Click the waste exchange sheet in the main menu as shown in Figure

A-8.

Step2: Select the button “INPUT OF WASTE AVIALABLE” for waste
generator and button “INPUT OF MATERIALS WANTED” for waste user. After
that, Data input form was displayed as shown in Figure A-9 and A-10, respectively.

Step3: Added the data on the {qryw before save by click * ’, the information

was tabulated as showed in Figure A-11 4{//(.2

BT P At AVIALABLE PR ST GERERATER]
BT o PTIRIAL wAn TR [P T )

Figure A-9 Data input form for advertise the supply of materials
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y
4~

G L
Figure A-11 List of Wasle,.\lyantedﬁWaste user advertised in database

' . om0 PLASTIC - 000 T4 THEE  THIS4
-F_ _— = - - .i _-— = - ——- -— o = - -~ = = T —~
l [ 7

Figure A-12 List of waste available that waste generator advertised in database

User manual for officer and top manager

The database was designed for collecting the waste information in each factory
that located in Thailand. It was set for the report of waste composition (HZW, NHW,

and waste type classified by chemical nature, toxicity and hazard), waste disposal, the



127
market of materials, and source of waste in each area of the country. Therefore,

Officer could be analyzing the information with the database. The analyzed results to
help to monitoring the report of waste data comply by rule of ministry of industry. For
top manager, could be using the report from database for the planning of waste
management, waste exchange and emergency response in case of HZW.

Top manager could be find the overall of waste information with the database

as follow; ///

Stepl: click the executive summary sheet S

—
Step 2-1: Select/tl'ge'b/

main menu as shown i e'A-13 hen want to find the number of factories in

n “AMOUNT OF FACTORIES IN THAILAND” in

-
4

Thailand. After that, 0 |nutr|a ty@a isplayed as shown in Figure A-14

o

Hl wwm TRANSLATE WASTE LniT 2

Figure A-13 Main menu of database
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INDUSTRIAL GROUP AMOUNT(FACTORY)

Chermical Industry 109

Electronical Industry

Food Industry

Machinery Industry

Metal Industry

Metallurigical Industry

Miscellaneous Industry

MNaon-Metallurigical Industry

Paper Industry

Texdile Industry

Waste Processor

Step 2-2: Select the button “COMPES"I’ION OF HAZARDOUS WASTE” in

main menu as shown in Flgure’ A- ~13 when’want"to find tPe amount of each hazardous

waste type in Thai gn_d_AZﬁ_ﬂTt_l‘_t_f‘T—d—ls of hazardous w s\)was displayed as shown in

Figure A-15 J 1)
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INDUSTRIAL VWASTE TYPE AMOUNT{tens)
=
Heawy metal
Crnrrosive Wisto{Basi)
Comaminated Steel Drum
Used Qil
Flammable Waste
Cemrasive WastolAcid)
Comtaminated materal
Crther chemical waste
Carmaminated Container
Costaminatod garkage
Dl

Ink, Codour

1o i

CRAND TOTAL{tang)
" .

Figure A-15 L|s°t of hazardous waste
Step 2-3: Select the button “CjO]\;{_kPOSITION OF NON-HAZARDOUS
WASTE” in main menu as shown in Figﬁ?éibeiS when want to find the amount of
each non-hazardous waste type in Thailand. After that, list of non hazardous waste
was displayed as shown in Figure A-16
Step 2-4: Select the button “WASTE MANAGEMENT IN THAILAND” in
main menu as shown in Figure A-13 when want to find the portion of waste

management by other method-in Thailand. Afterthat, portion of waste management by

other method was displayed as shown in Figure A-17
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IMDUSTRIAL VIASTE TYFE AMOUNT
F10uT.r2
BpET 1817758
ludiga 5590.4
Soil
SEliC 2001.37
d Matal 2r29.54
rganc A 1
Sand . \ I 1578
FLEE ] . A 115 &7
iz
Loty y, S
ansania —_—— A p—
T — -
R - - —
Stainless scrap : / N 1 |
771 5 .
RAND TOTAL{ts k11

-16 Ljsl"‘o hazardous waste

Igur
.
: X -
2N ( \
AJJ‘ A/J i‘d‘ ‘
REMOVAL METHOD OF HAZARDOUS WASTE REMOVAL METHOD OF NON- WAETE |

@“W’] o *&:ﬂﬁ

LEE 0 WRSTE WATIR TREATMINE

£ -u@idial-- 3

Figure A-17 The portion of waste management by other method
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Step 2-5: Select the button “NAME LIST OF FACTORIES CAN BE WASTE

USER” in main menu as shown in Figure A-13 when want to find the list of waste
user in Thailand. After that, the name list of waste user was displayed as shown in

Figure A-18

W LLCENAL DR o JCE| WG SR ARISL [0 Piree a8 f | oy ot iy e L

T e GR e pet fgme Beos lok srdw b pp———————
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Appendix B

Name list of factories in Bang Poo Induatrial Estate classified by industrial type

Table B-1 Name list of food industry in Bang Poo Industrial Estate

aadsurisu uan.
a5 dunsidiaud (Ina
WRUF) AN,

wNviddsiadaunnaLnaig
wausiauile uan. (.3)

nfitlaying uan.

ne f2A4u tmalulia uln.

Ine G&88u L2W9 uan.
wavita (lne) uan.

WaVLE wuudiuiacase
(Usewme'lng) uan.

- o 2 4 q _,/ {r " “-‘..\ i
Code” DiWGode

308-309-1021 u3-010(02)-001/245] 01002  Snack (intn3uuAs)

308-309-1020 uu.13(2)-3/45 / f?z “FI rindgganufactur%and exporter (H&M A&9 f

2 ,(;Iﬁh LavH af}\*ﬁoa'oﬂqomioa'lms)
308-309-1072 u3-007(00)-001/29&1 00700 - Canned seafood, can manufacturer, and canned pet food
(avnangtaussansyilay, wannszilaguaziinseilag
UsznanatanuamiATading wiasia usarivauay
ailnsaluaginiaddng nana1wsdnd uazns
vinavsuanviaamsausasl s msudaiidag

308-309-1091 u3-008(01)-002/35#4l ‘QQBJEaBi‘Canqegl{@é_mmsmqagﬂ wju'l,:uunnsminnssﬂao
~ WENEILAY LAAUSTANSEIIAY uasKARFaL9id THA
"\.."é dau) —%

41

308-309-1105 u3-010(03)-001/35&1 01003 Bakery and Food Service Mixes,Butter and Breader
Mixes (RAaAUMRIUpNEND M TRST 1t wile
Auuilv)
308-309-1106 13-004(04)-001/32&1 00404 Canned pasta sauce (NAmsTauaiarnisasasil)
W A =
00503  Non-Dairy creamers (NAGATULTALIN)

& -
308-309-1148 ual.5(3)-1/2545

308-309-1149 u3-005(03)-001/26&1 00503 ~ Non-Dairy creamers (ASuiviny) -

ANIAINTULBRIINEINAE

02367 5731-5

02681 1035

02294 4624

02323 0953-6

02324 0565-6

0 2657 8000

02657 8413

132

023675730

02681 1055

02294 1564

0 2323-0955

02324 0694,
02709 3070
02657 8330

02657 8382
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133

Auda (Inauaud) uan. 308-309-2025 1.6(1)-1/2539 00601 Frozen seafood manufacturer and exporter (W&aa111s 02709 4361-5 0 2709 4426
siaududondnfavianvisutuds, §uidiva
doaanwam.ﬁ’mmmms AAULUITINUN)

#a sulle dualad uan. 308-309-1198 ‘uﬂ.13(2)-4/45 ce an able (vaawin,gasinanla, 02236 5550 02236 5410
/ ﬂ\éqsa um\ inwaliavmnauiiuaznssilag)

welaWad uan. 308-309-1203 uil.6(2)-1/2539 00602  Frozen manufacturer and exporter (f9aanatuisunuds) 02416 9114-8 02416 9119

saffa 0 w@fia (Usena  308-309-1225 u3-010(01)-00 W/f ‘Frozen food \giea}d (n@nfeuaiatvns, aunile uay 022514228 02658 1803

‘na) uan. “amsuaude
a1g9 (Uszinalne) uan. 308-309-1226 u3-007(01)-001/35&1 00701 \{egetable oil and non-dairy creamers NRaLALKLVLTSY 02361 8959-87 0 2361 8989
(ur2u) Undiud e, wenda, ludy, endawnlang, naaduai

vinanuazaalssanmaldmiudlau (1hende
U) Mevinanuazanaedadgudadd, ihanda

A3¥aN
/' lne Wod wasia uan.  308-309-1244 uil.13(2)-2/2545 '&'ﬁé’i;'s@cturer and sugar packager (gaauzifiame 0 2720 6230-40 0 2720 6241-2
S 2iad ZUAYUTTANMANTIAUNILRLATULTIEIN)
Ao -
. ™\ / .
217 Lad WAULUAS uln. 308-309-1279 u3-007(00)-001/26&1 00700  Canned seafood (a1usngiaussanszilag) 023239671 023239670

Remark: Location code are set for the developed database in study
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Table B-2 Name list of textile industry in Bang Poo Industrial Estate

134

Factories Name

Location Code

Industrial Code

DIW Code_

lq/

Production

Telephon No.

FAX

AL 2T i Ina
uan.
dfulfingd dudaLedaa uan.

audl (Uszindlne) uan.

Fun'lade uan.

LNLAsY Wina'lna uan.
A9UNAUARATE (Lnauaud)
Uan.

neuinis uan.

wigdla wanwisa uln.
Wenwingl uan.
FaIRENNAUARAT LN,
genug'luiie wingdIng
AUARRT UIN.

1@a-Ju apsnunsuRIna
uan.

laasnau winglnauan.
1ad.1a8.3.1a uan.

gasdu winaflnd uan.

1@ad uan.

308-309-1002

308-309-1054

308-309-1059

308-309-1060

308-309-1071
308-309-1081

308-309-1116

308-309-1165
308-309-1188
308-309-1222
308-309-1259
308-309-1310

308-309-1312
308-309-1304

308-309-2051

308-309-1334

43-022(03)-001/35a1l
43-027(03)-001/34 1)

43-027(06)-001/36a1l

.22(3)-1/32

43-022(02)-001/42&1l
4.22(1)-1/32

42-025(00)-001/34&1l

ul.22(1)-2/46
u1l.22(2)-1/44
43-022(04)-001/35l
3-022(02)-025/33#1l

ul.22(2)-1/43

02203

02703

02706

02203

02202
02201

02500

02201
02202
02204
02202
02201

02201
02201

02400

02202

Yard dyed thread manufacturer (fian&idudnanazna

fanngnedaus)

Thermobond non woven, stitch bond non woven (Wsu)

Polyester padding qulting fabric, needle punch, high loft
insolution (HAaAauviaNALdUlaasTufnavLdule

sshng)

Yard dyed thread and fabric manufacturer (fiausinawas

[)
Textil manufacturer (na#in)

Yard dyed fabric manufacturer (nagrannaefiaud

uazilugne)

Pet chip, polypropylene woven cloth (wsuladeiasie
wAaInafunlidlunisndanwsuladonszi)

Textil manufacturer (nagn)
Textil manufacturer (nagin)

Printed fabric manufaturer (AuWeN)
Synthetic fiber treatment manufaturer (U3uqainiwidu

Tadoinsned)

Yard dyed fabric manufacturer (Wanfiau AuWEIway

ANWEIEN)

Spin thread manufacturer (ﬂué‘m)
Spin thread manufacturer (Hugae)

Fabric, clothing maufactuer, importer and exporter
(1&ad, Ay wanihdin, dvaan, vinnsanazuinig

WAendmdacin, fnfiu)
Spin thread manufacturer

02324 0971-3

0 2324 0055-8,
0825-8
0 2324 0055-7

02324 0492-4

02709 3136
02709 3136-8

0 2324 0670-3

02757 2785-6
02709 4404
02324 0944-8
02324
0613,0606-7

02324 0970

02324 0409

02324 0409

02324 0495

02709 3555
02709 3555

02323 0713

02757 2787
0 2709 4405

02324 0436-40 0 2323 0443

0 2323 9800-2
02323 9800-2
02323 9636

02439 6746-8

02323 9735
02323 9735

02439 6753

02709 2966-70 02709 4186

Remark: Location code are set for the developed database in study
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135

Table B-3 Name list of wood industry in Bang Poo Industrial Estqtk

0270941812 027094178

308-309-1070 transform manufacturer (NRa &Y

L1591 i 9w97)

408 WI935 uln.

nelugiay a1ddia uan. 024390670 02324 0395-6

308-309-1117 u3-037(00)-001/3 liim‘@ (Wasfiaasluasy)

Usnsiduieasinsd (1999)  308-309-1167

uan.

n| ure (WastrasAvinanfiid

fenudagldnacd uan. 308-309-1263 3700 Wood furniture manufacturer (Ts991uviniasfiiaaslsi)

RONUUINBUINNT )
ANRINTUNIINENRE
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Table B-4 Name list of paper industry in Bang Poo Industrial Estate

136

Factories Name

Location Code  Industrial Code m&we

', )
/7 Production

Telephon No. FAX

Auundendilas uan.
dhanfiudiu uan.

fladd Aumasiudunua
(Uszinalne) uan.

ALIUUIUSTA U UIN.

Twsuung Latuasa uan.
Uy LN AUARLASER UIN.

genuanwvianannngsuy
uan.

amumnﬁuuwmnaf‘io uxn.

&eNUUTTIT UV AR NNTT
uan.

&5ysal uan.
avdarud uan.

Lt uIn1s Uln.

308-309-1035 u.40(2)-1/34
308-309-1061 u3-039(00)-001/28&ul

308-309-1075 u3-040(02)-001/38& 1
308-309-1082 u3-039(00)-001/34 1

308-309-1187
308-309-1206 u3-039(00)-001/33&

308-309-1255 w1l.40(1)-1/40

308-309-1254 1.39-3/2534

308-309-1258 u3-039(00)-001/32&4l

308-309-1270
308-309-1311 u1l.39-1/42

308-309-1290 u1l.40(2)-1/41

04002
03900

04002

03900

03900
03900

04001

03900

03900

03900

03900

04002

Paper bobbin (LAuAvinaINATTAM)

Packaging manufacturing and printed ink manufacturer
(ussadauailssianiiuvia Aasussadautinfinaau Uag
WARUTNANNNNATR)
Diapers, sanitary napskin (findandnsagy fnaunsie
LAZWHUTD )
Paper box and packaging manufacturer (naavnssai
anin-wandaeiildlunsiiuvia)
Paper box manufacturer (naavnseanrgnin)
Colour paper box manufacturer (LNUANHLRLARAS
N3veBAUMNR)
Compressive paper manufacturer dataxnseastily
wiatiade il Tseounannseane

Paper hox manufacturer (n@adnszAHNYNIAULAAN
LazaaadnsyAmHuds naavnTEagAWnRaURNLAY
naavnszAHude uazkAnduridunivinannnsyane)

Paper sheet and box manufacturer(LHunsza 1AW
LaznAaInsEABYNNN)
Paper, plastic, metal container manufacturer (vinan2iug
UFTIANANTEAY WARAN Tan)
Paper box manufacturer (dsznaunaadnszaimaeiLNy
Tuaw)
Paper cutting production (§anszamiNazi1rne)

02324 0997-8
02323 0615-6 02324 0616

02539 1130

02324 0781-5 023240786

02381 0954
02709 3027-9 02324 0297

02586 4544 02586 4640

02709 3110-7 02709 3109

027093040 02324 0649

02324 0557-8

0 2332 2002

02331 7301-11 02331 7300

Remark: Location code are set for the developed database in study
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Table B-5 Name list of chemical industry in Bang Poo Industrial Estate

137

Factories Name

Location Code

Industrial Code

&lﬂ_‘\Cg‘qé\ " F’@

Telephon No.

FAX

1y AL2ud uan.

10y Tadiu uan.

ARGaUN nlinard
(Usgndlne) uan.

Aasiua Twaluas uan.
Aaalalfiay uan. (Huda
Aarladutafl 4)

Aunm uln.

duliuY ana11NIsy uan.

LANLNSA UAN.

LANNSY LauLeasing s
(Uszinelneg) uan.
FnsNatafl uln.

Flatanw Tva wud uan.
Jer'lel uan.

308-309-1006

308-309-1007

308-309-1025

308-309-1014
308-309-1017

308-309-1023

308-309-1024
308-309-1029

308-309-1026

308-309-1033

308-309-1040
308-309-1041

43-042(01)-003/36a1l

u3-042(01)-002/41#1!

ul.42(1)-2/2544

w.45(1)-4/37
43-043(02)-003/43#1l

uw.42(1)-1/41

43-042(01)-007/35&4l

u1l.48(4)-1/2544

04201

04201

04201

04501
04801

04302

04501
04302

04201

04201

04804
04302

Chemical product, alum (NAafausiiadl, innnaznay
aglfian'lansanlad uazaqfidisudaiiaundaiiu

&5&u)

Machine of wastewater treatment and disposal
manufaturer (Usenautasasdnsavsulilunnsaidaiin
Wfe i Aasinnznay, wiasdnuay, 1inafilad)
Chemical product for textile industry, leather industry
and paper industry (Lﬂﬁﬁmeﬁa’hu%‘nammunssuﬁ"oma
MY wagnIzaE Tngiudiniuaaa1nassudni wu

LARaL)

Powder Coating (&3 )

ROSIN DISPERSION,WAX DISPERSION,ROSIN
DERIVATIVES

Mixing and Packaging of Herbicide (N&uWLagUss3
fstafifAadagiia)

Paint, Lacgure, Thinner (&34 w&nwnas uaziuiuas)
Mixing and Packaging of Chemical product for
agriculture (NANLASWLILFTLATLAEAT)

Chemical product manufaturer (2a&NTTUNAALAT)

Chemical product manufaturer, zinc choride, zinc
sulphate, zinc carbonated (Lafifiauai L2y fonsdaaalse
Joazddiawe, fonzdarsuatua, manluid dinse,
wWanail2ie1W uag TITANIUM ANODE & HEAT
EXCHANGER)

Match manufacturer (W&6'L3i2ia W)

Storage and Packaging of Herbicide and Seed (tAaafu
ASLALSARY WAZLLIIUSTY 18 §1sANIRAaTRLAY

LRAWUER)

02709 3288-9

02312 4171-5

0 2661 5360

0 2254 1490-7

02709 4164-6

0 2424 8656

02726 7498-9

02701 6650-3

02324 0473

02323 9984

02233 8191-9

02709 4557

02312 4162

02661 4060

02254 1499

02323 0951

02328 1196

02701 6654

02324 0472

02323 2701
02236 1539
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Factories Name

Location Code Industrial Code DIW_Cc\Jdé\V[ [Q‘

Liaa Wasylatnas uan.

Fuinag tinlna” uan.
du'lant tafinaa uln.

dugas wrilda (Ussina
‘lnen) uan.

gini (Useinalne) uan.

Fulaum asall Tusinadu
uan.

AWAZHS LAflanannITy
(Uvn.) uan.
taia'laan&11nATI Uln.

tfua (Inauaus) uan.

rafuuen el (Ussinalne)
uan.

AUUA?Y a5 1nsad (lne
WRUG) U,

.

A.0..plARAUARLATER LN,

308-309-1051

308-309-1053
308-309-1055

308-309-1056

308-309-1058

308-309-1067

308-309-1062

308-309-1065

308-309-1066

308-309-1069

308-309-1073

308-309-1076

u3-043(02)-002/43l

u1l.45(1)-1/45

43-042(01)-001/37xal

43-048(06)-001/40l

u1l.43(1)-3/35

43-043(01)-001/34&1l
3-042(00)-003/32&1l

.42(1)-2/36

43-048(03)-002/33#l

u3-042(00)-001/26&4

13-048(03)-001/30&!

04302

04400
04501

04201

04806

04301

04301

04201

04201

04803

04201

04803

LAl A7)

wazdvnasse)

NUN)

Production Telephon No. FAX

Packaging of chemical product for agricuture (w1ivu553 02709 4607-9 0 2709 4609
Polyester (Wasih, wilsslladoinszi) 02324 0055-8 02324 0409
Paint product for industry (Raaanvinssu,&atalsd, 02710 6488-9 027106490
HAnAUFLSE AdauuasTulituGan)
Adhesives and seavlants manufacturer for construction 02709 4531 02324 0310
and vehicle (w&6, 31108, &9aanwazuiLdn
ADHESIVES uag SEAVLANTS fnisuenuninug
Ink manufacturer (Namuazﬁmmqwamﬁm%uﬁn 02260 6494-8 02260 6499,
niinAunaslsznaunazasiaiitienduniinuazuiin 02709 4569
Storage and Packageing of Pesticides, Herbicides (n1s 026312140 02631 2128
usnELazusTadsilasdumsaidndagiavsadad)

02559 337-9 02323 0683

Chemical fertirser Herbisite (flatagenlsdngiia)

Chemical product for textile industry (tafifiauai 12y &
fianliluanavinssudona)

Chemical product and surfactant manufacturer for textile
industry (fstaliansIfvRILasasLATIRINTY
AnFUNITURINA)

Glue (nMMan&11nssn)

Chemical product manufacturer for canned paint
industry (tafidauailziluansrninssunseilag afl
AAUNIA LAALARS LAsNAn&NIzilag)

Glue(n, & nilniwuwW,8xnu wasd P.V.Cnnuiia
wanAariaidriuassivinssus gl uay
GRERSELAT)

02262 0428-31 0 2662 4455

0 2709 3685-6

02323 0926

02331 7801-11 0 2331 7300

02709 4470-84 02323 1384-6

02323 9510
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Factories Name

Location Code

Industrial Code DI‘W\Qc‘Né\A '[ , ‘ o Production

QUasvi (Unn.) uan.
1aagiasuiafitia uan.

Aaddiu uan.

7 1@ winaf uan.(Linda
uan. lnaaniiau)

71 Lad tadirar uan.
mwisiunadl uan.
WIWRENN LN,

ne dutlh wgud wiiaaa
uan.

nahsawnaslsde uan. (.

12)

nahsawnaslsde uan. (.

3)
Inawsans uan.

Inatwdidin uan.

ned taiAaa uan.

308-309-1077

308-309-1079

308-309-1088

308-309-1095

308-309-1092

308-309-1097

308-309-1098

308-309-1103

308-309-1119

308-309-1118

308-309-1120

308-309-1137

308-309-1124

u3-043(00)-001/26&1l
43-042(00)-002/26#1

43-042(01)-002/42&al

1.48(3)-1/35
43-043(00)-001/28l

43-043(02)-003/36&1l

u3-048(03)-001/32&1l
1.48(12)-1/2535
u3-048(12)-001/351l

u1l.42(1)-5/40

u1l.44-1/2539

ul.42(1)-1/43

04301

04201

04201

04801

04803

04301

04302

04803

04812

04812

04201

04400

04201

Telephon No.

FAX

Packaging of chemical products for agriculture (t1id

UssLATAUNLNEAT)

Chromium sulphate manufacturer (vadl LW&nTAsLTEN

Aaiwe)

Oil product manufacturer(N@auagannuIe umu
ﬁamsmm 1sTude dannladed diunsadu
iuduafiue19g fudandalans u’muﬂmugﬁ

Tangeng9)

Bees Wax manufacturer (n@asiouaiiafi(ARotaw),
UgnasTaduiaududaidiiagduasnisnm)

Dehydred, oil, fatty acid (f'latasn adnasaaad 6'la
1IN MmMAmasaand wlnduadn)

Agricultural chemical product manufaturer and
packaging (N&AWALLFTENLATLNHAT)

Manufacturing Mixing and Packaging of Chemical
product for agriculture (H&eLAYUTTYENUNUABTHY

LEN2LUR)

Glue (fiudrunadsaatvin;iafisouni,n1)

Chemical product manufaturer talifaaisdnsua1oweu

13
tian

Casting(2fuudivéineds TUFFTRIDE)

Chemical product manufacturer for textile industry and
wastewater treatment (15tafivldluanannssudona

warldlunisindaiinide)

Alkyed and unsaturated polyester resins (L3Gus9tasigi) 0 2709 4300

Chemical product manufacturer for textile industry and
paper industry (tafifaisidniuandnnssudnaunay

NITANL)

0 2236 8585

02862 4311-5

0 2254 1490-7

0 2237 540-2

02324 0073-4

02323 2761-3

02709 4900

02238 3136-7

0 2254 9562

02678 2078

02236 0027

02439 3877

02254 1499,
02324 0547
02327 6543,
02324 0476
02324 0545
02323 9245

02709 4909

02236 3484,
02323 9432

02709 3947

02678 2081
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Factories Name

Location Code Industrial Code DIW_Cc\Jdé\V[ [A‘

ey uan.

e wliuasdudaass
uan.
Inalatdauwsuriay uan.
Inaigatilais uan.

W9lselwns Leae3eNns

UIEUTIUNS Aadaran

UAFNLR FALTING

wild #eatras uan.
191 tafitAad uan.

1 12 1a& tan (lna) uln.

fi Lad dueasiutfunua uan.

lutaasine uan.

1uta fvdfuuua tdulanas
uan.

308-309-1128

308-309-1129

308-309-1135

308-309-1136

308-309-1163

308-309-1151

308-309-1250

308-309-1150
308-309-1152

308-309-1155

308-309-1156

308-309-1158

308-309-1160

u3-045(03)-001/331l
u3-044(00)-001/351
u3-045(01)-001/4 11l

43-043(02)-001/36&1!

43-042(01)-005/37l

43-048(03)-001/29&1!

43-042(02)-001/35&4l

43-043(00)-001/29&l

04503

04400

04501

04302

04501

04202

04503

04301
04201

04803

04202

04301

04601

Lnas)
Polyester (t&ulelseang)

NIEARLATWREHN)
flavAunIndasiziasdad)

Layndasaaididstinnuia)

1nda, Teaaulailsasalan)

Luas)

tnda, Landaulalilsasalan)

Production Telephon No. FAX

Lacgure manufacturer (fswadauiignsuaulid,uaa 02323 0710-1 02324 0231
02709 3263-5 023230722

Paint product for printing on paper and plastic (8%uwW 02709 4931-4 0 2709 4806

Packaging of Herbicide and Pesticide (k1915538 024355778-9 024346103

Paint product for industry (nAa&aaaninssy fxadsed 02328 1026

Sodium hydroxide, sulfluric acid and sodium

hyprochrorite packaging (ussatafidaad Taa1'ln,nse

Lacgure and Thinner manufacturer (RuantAasiasiiu

Fertilizer manufacturer (flatinuazaiwsiaduia) 0 2237 6540-2

Chemical product manufacturing (vafisiauad) 02294 4683, 02294 3250
5475

Chemical product manufacturer for pet industry

(WARAUNANUEIFINITUAIIVNTTUEN, UilY, NTEaN

Lﬁum‘émﬁ‘mw‘imﬂ"tum‘;ﬁauwamﬁm%ﬁtﬂuﬁmﬂﬁ

teanin, naaLafidsausinlddrniuassannssuannsdad

Sodium hydroxide, sulfluric acid and sodium 02281 0396

hyprochrorite packaging (ussawaiisael Taa1W,ns6
02233 1440 02236 7738

Packaging of Fertilizer, Pesticides, Herbicides (H&uuay

wuvussaile,ssnnudasituaydead, aislsunuay
Taehifinszuiunsnivial)

Medecine Manufacturer (NAAENWLHUTUIIOL ENLHY
a1y nAnAaiiduaIsuazA3addan9d)
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Factories Name

Location Code Industrial Code DIW_Cc\Jdé\V[ [Q‘

1TuTlawad uan.

wasunwdna uan.
Tdsgaiiun uan.

nIanE UN.

W31 TWlna uln.

W laLATIan&1NATIN UAN.
(MnN2AU)

wWnLafidauai uan.

A\ 122 LATiAAA Uan.

N. 4.0, fnudiue uan.
LAUEN Lafl uan.

Wasls wasien (Uszina
lne) uan.

uWAA rauguasllsing
STER

Tudineg tac@ie uan.
w2 aauniin tafinaa
AUARAT UAIN.

WTNne Aaslawstiu uan.

308-309-1159

308-309-1168
308-309-1166

308-309-1171

308-309-1182

308-309-1172

308-309-1173

308-309-1176

308-309-1178

308-309-1189

308-309-1196

308-309-1192

308-309-1195
308-309-1193

308-309-1194

u3-046(02)-001/341l

u1l.48(3)-1/2545
43-045(01)-004/35a1l

43-044(00)-001/23&4l

43-042(01)-003/40&1!

u1l.45(1)-2/2539

43-042(01)-003/34&1l

3-043(01)-001/37#1l

04602

04803
04501

04201

04801

04301

04400

04201

04501

04302

04501

04601

04400
04201

04301

A, ualga)
Glue (nAAAMARFEINNTTN)

LRALAAS LLRZAULUAS
Tulastautian)

smnsugona)

Production Telephon No. FAX
Medecine Manufacturer (enuwwuilaqiiu dsytanenin 02258 0575-9 0 2259 0998
Paint, Lacgure, Thinner&in &insfu &Wuasanvnssuy 02323 0770-3 02323 0773
Nitrogen and oxygen manufacturer (8anLautnaiuag
Wax manufacturer (Wingiiadauiuuaznily wazn1d
02318 0360-9 02324 0187

Herbicides manufacturer (anuUsudagiia)

Alkyed and unsaturated polyester resins (L54u
foaneiuaziaiismvidu)

Chemical product manufacturing for protection of rust
(75afdfAtilunsdrelaiu uazanuaiuaaanau
sstafiitdadavilaofustiv)

Powder Coating (&)

Packaging of Herbicide (tadvussaenilavdusida
Angial)

Paint product for printing on glass and ceramic paint (&
AuWuALanhTususuATaLuunsEa Y, a8
L21513A)

Airosol Manufaturer (enAued wuuway wuulwia
LUUUARARIR)

Foam (uilssuiviu, Wasihinenenans)

Chemical product manufacturing (vafisiauad)

Herbicides manufacturer (813AUANANILRZULAL TR
daviruarasilasdunsaniIadagia)

02323 9420-1

02323 9997-8

02709 8369-71 02709 8372

02235 1012-3

0 2324 0950
0 2324 0066-
8,0680

0 2324 0444

02236 1347,
02709 3631

02324 0883
02324 0353

02324 0445
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Factories Name

Location Code Industrial Code DIW_Cc\Jdé\V[ [A‘

Wiuas tafina uan.

Al uan.

Lasa uan.
fuduefasuazudad uan.
gasald uan.

eudley atns uan.

T5tme Ine dudaesd uan.

NEUQUT U,

AuiauAa (Ussindlne) uan.

alluipiisiauai (Useinealne)
uan.
Jniia lawun (ge7y) uan.

308-309-2028

308-309-1202 u3-046(00)-001/27 &4l

308-309-1205 u.42(1)-7/37
308-309-1212 u3-043(01)-005/35&dl
308-309-1215

308-309-1218

308-309-1224 1.46(2)-1/30

308-309-1231 u3-042(02)-002/36&1

308-309-1230
308-309-1228 u.42(1)-14/35

308-309-1232 1.45(1)-5/2535

04801

04601

04201

04301

04302

04302

04602

04202

04201

04201

04501

Lubricating substance (nan&1suaaduLduladoinsiei

Tae B HaEN)

Medecine Manufacturer (NAAEN, 21 ITLETH, ENLLHY
Tusat wazlA3a9d1a19d SOFT GELATINE
CAPSULES us53a1alu SOFT GELATINE
CAPSULES WAAEN a15taa eNAuTUsIal Lay
3avaanvd 155314 SOFT GELATINE CAPSULES

Reagent manufacturing (H&stlazwlivussaastaiildiu

Production

Telephon No.

FAX

viavilfiifn1sReagents)

Packaging of Fertilizer, Herbicides (LAUSARILAZNAN
wivussy ssilavAuniadirIndagiauazie)
Packaging of Chemical product for agriculture (w19
UsTRATLNEAT)

Mixing and Packaging of Chemical product for
agriculture (NENULARLLUILTIILATLAEAT)

Medecine Manufacturer (en(tn&2Lafisdaiai)iziu
ASPIRIN,PARACETAMOL uagtaidauai ACETIC
ACID,Nanfaurid 1 niuanusafivil (SURFACTANTS,

EMULSIFIERS, WETTING) t2u
AMPHORTERIC,PHOSPATE
ESTERS,SULPHATE,BLEND

Storage of sodium hydroxide solution, sulfluric acid,
chrorine solution (tAu erenniadisiousd asainda

Taian' Wi Aaaiuih dua)

Nitrogen and oxygen manufacturer (3anZLautiaiLas
lulmstautuan)

Chemical product for textile industry (vafisiauad 14i1u
AARINNTINN)

Acrilic paint and &huagdiniunnuia

02709 3600-4

02308 0218

02236 9294-9

0 2884 2646

02247 0937

02324 0024

02393 9413

0 2636 2400-4

02233 0962

02323 2800-6

02324 0451

02308 0216
02236 5693,
02709 3930
0 2884 2639
02692 0847

02709 4840

02744 5190

02636 2398

0 2237 2606,
02324 0478
0 2323 2807


nkam
Typewritten Text
142


143

Factories Name

Location Code Industrial Code DIW Ca‘dé\‘ ‘;Fr [ A !

129 duteasiAu uln.

re))

Mviindadufio TUsénd
uan.

Aunnlnaaasinuilad uan.

&n5av Asall uln.

AUAUATSA UNYUWALADDY
uan.

JUAUATTA FULNALAAT LA

genuafinaadudans uan.
feNuNIad Lafinaad uan.

Jaunsuwng uan.
'l and1nATIN UAA.

dad aginsna uan.

AuLaaswWITN uan.

308-309-1237

308-309-1239

308-309-1241

308-309-1247

308-309-1248

308-309-1249

308-309-1256
308-309-1260

308-309-1269
308-309-1273

308-309-1313

308-309-1328

u1l.42(2)-1/44

43-042(01)-001/38#1!

13-043(02)-006/43x1

43-048(01)-001/37#1l

43-043(02)-002/36&1l

wil.42(1)-3/41
u1l.42(1)-1/2544

43-042(01)-017/35&l

u1l.43(1)-2/45

uil.42(2)-1/45

04202

04201

04201

04302

04801

04302

04201
04201

04601
04201

04301

04202

Storage of chemical product (AR9LAURUALATITEUT
£199 LARZVINANTULYLTTAFUAT, LLIUTTIAINITART,

Production

Telephon No.

FAX

gndnd Taelifinsnan)

Chemical product(tafifiouai 12y dnend1eviasiin &9
quiaal vinanuazaiandy sntfaanand aanuing
uazaadin nAaKITAWan, nantTundY)

Chlorinated Paraffin, Hydrochloric Acid manufacturer

Packaging of Chemical Product (ivussaastaiing

Lifinsnan)

House keeping (ftdsailsuarnie SaTnsdwii tadau
winazwIng tndau ndsasdusinednwan
nAnAaivinANNFzaIaNALTA, LR, AaUFUNAY LAY
ANATIY SUA9UITIRA A ULIRUMIIIWIN alllna
1310A thifunaadu uasafisaed nauda

Packaging of Herbicide and Fartilizer (119155381
ilavAumidadasiales nAauasulvussailandaiag
LifilAsennewadl)

Chemical product

Sodium hydroxide, Hydrochloric acid, Chlorene
maufacturer (Lafifiauad Tua'lW, AsaLnda, Axadu

LiaN)

Medecine Manufacturer (enuwnuilaqiiu)
Paint product manufaturer for textile industry and
printing industry (ANliluanannssudona uay

FINUUGEN )

Mixing and Packaging of Chemical product for
agricultureussyAuviagud-ndadagiaiitneas uay

WNENLLILITFY

Alkali packaging (wuivussataiifiauaidssinnaaada

A'la)

0 2390 2061-7

02709 3900-5

02284 2173-7

02709 3589

02709 3704-9

02439 1770-1

02251 9705

0 2245 3391-3
02323 0781-3

0 2709 3586

02672 3106-9

02709 3906-7

02709 3588

02709 4684

02437 9049

02323 0868

02709 3586

02672 3110
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Factories Name

Location Code Industrial Code DIW Ca‘dé\‘ ‘;Fr [ A !

duflaad aidadin tafisaua
uan.

AARINNITUNTANTUND UAAN.

ANRINATIURFLNN LN,
ataTu'lilaiAad dudses
(Unn.) uan.
ta.W.1afinaa(1993) uan.

a.tau.4a3% LafitAad uan.

A9 unaidad Hieviusiu
RGN
awge Tiuas uan. (uwuuu)

B 4 arins-taflda uan.

tad uaud W WasyLatnas
uan.

&4, aavudu uaus 9u
uan.

udnlng (Uszina'lng) uan.

wanTWsuiing dudandd
uan.

wdaua TUsédnd dudans
uan.

308-309-1327

308-309-1285

308-309-1286
308-309-1288

308-309-1307
308-309-1308

308-309-1331

308-309-1291

308-309-1298

308-309-1305

308-309-1300

308-309-1314

308-309-1315

308-309-1278

1.42(1)-5/2532

43-042(01)-001/20#4!

1l.45(1)-1/39
.42(1)-12/2535

43-042(01)-013/37#1l
u1-042(00)-001/32zl

Uu.44-1/15

43-043(02)-001/41a1l

u1l.43(2)-8/43

1.43(1)-8/2535
43-043(02)-001/38a1l

u1l.45(1)-1/42

04201

04201

04501
04201

04201
04201

04603

04400

04302

04302

04301

04301

04302

04501

Production

Telephon No. FAX

Chemical product manufaturer for wastewater treatment
(nAnsaugitafinasndnduai POLYOL BLENDED
uazndnastafilunistindaaniwii)

Calciumacetrate and acid manufaturing (nsaNLUTI LAY

uAaLdaudiase)

Paint & 12y & warddn &y wiadiedau
Sorbital compound manufaturer (N&asiausi SORBITAL

waganslinunIN)
Sulfuric Acid (hsaAugdU)

Chemical product for rubber and plastic indutry(

vlAuid 1 nsuavuas PVC)

Packaging of harbicide (u1vussadudiziaa

FUUlwsLazLAIadLne)

Dyed synthetic fiber manufacturer (t&uladuinsieiilu
fau (POV,DTV) i&ulafiantu ia'ludau nakiann
Tagotasieh uaswandanvraussdulagoinsnciivia

#7)

Packaging of Herbicide (N&u139ua9tagtiionssy

gsafilasAuniiIndngia)

Mixing and Packaging of Herbicide (W&uwazLiioussq

ssilasAunasAiandngiia)

Pesticides manufacturer (eNfinIauNRY WA uaA
1595n 1A UGAU LRETALUL)
Fertilizer and Herbicides manufacturer (2leiwazenilsu

ARgN)

Mixing-and Packaging of Herbicide (W&uLAzLUILTFY

gaafiindadagna)

Spray canned of lacgure HAnLAYUTTARALUSETLRALNAT

02324 0600-1 02324 0025

022950070 022950940
02237 0823-4 02327 0300

02709 3636
02324 0548- 02324 0859

50, 0860

022221809 022253369

02632 7071-85 0 2236 1982

02709 4517-9 02709 4780

02319 1879

023082102 02308 2487

02709 4844-5 02709 4843
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LaaLRUAN aactnIa uan.  308-309-1323 uil.43(2)-9/43 04302 Mixing and Packaging of Herbicide and Fertilizer iy 02324 0405 0 2324 0404
SnELRLHEANLLVUTTY d1silasAunadiidadagiu
wasile)
waa'lad wfivAad Awnas  308-309-1322 u3-042(01)-012/37&1 04201  Chemical product manufaturer for tanned leather 023239930-1 02323 1627
wifuuua van. 77/ /n ustry (Nﬁmmﬁﬁq@ammnnﬁummuwannuo)
LasLAansy 1ad uan. 308-309-1277 u1l.48(12)-1/39 04812  Wire manufacturing NRAKRIAEIUTLTAAIN (HIGH 02709 4001-4 02709 4000

CARBON,LOW CARBON) naawiqusiatnounmuan

AU UNRANUUNEN

i emlcal prodqct (Naummmuﬁm'ﬁ Ly 022709 3955 02324 0962
ediansean thendandy ihodandu

f(nF 1 =13’m 9 ienadaanylaa doilge

L \}5-‘36 Mﬁ m saainil.l,auaﬂnsma'msuussa
'” H(\ 4,
C WA a5

la.d.unyunAlaade uan.  308-309-1329 u3-047(01)-001 /7

flavinauazan wWinnWwiawaaan
..u/‘ HARITsTALAY RNy

dunduuu (Ussinalne) 308-309-1339 u3-042(01)-005/42&1 04201 01 Chemical product maufacturer (NAauazaMUaiNEN 02709 4466 02709 4351

uan. Lafl)

Tgadu Wueaslnsa uan.  308-309-1337 uil.45(1)-2/43 04501 Mumq,@:mm for industry (Waudaaanwnssu @wmdu 022590320 02259 7504
™ vitt 1oy LLa.,muﬁ&'mﬁmmum uanilv)

lamanin tafinan W 308-309-1338 u1l.43(2)-4/43 04302 Packaging of Herbicide (navussaenilasAuniin 02324 0916

WRE UIN. Angina)

Remark: Location code are set for the developed database in study
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Table B-6 Name list of non-metallurgical industry in Bang Poo Industrial Estate

308-309-2016

7A1581n 1aduila uan. 308-309-1096
na wafiraa TUsdnd uan.  308-309-2020

UATURIIADUNIA UIN. 308-309-1145
wWRaNuriLasIganags19 308-309-1169
uIn.

Wi inansauls 308-309-1274

unaln’ uan.

LANWIR 2al6 fataas uan.  308-309-1320

Taifiaunana uan.(uuzau)  308-309-1324

u3-054(00)-001/35&1 05400 Mirror manufacurer for (GLASSID,FRYING PAN 02324 0333-5 02324 0022
COVER) MugtA3adn’l Lasuviunszandmiuiasag
gnalanans naansyantivdsaaud (Hudunu
FmithanszaEiainlllidundafaainszaniaiag
ghatanans nszandhuanusauiiainlldsznaudiy
nszantigs luzauvinlaneldanuasiinuiau

uil.58(5)-1/41 05805 Faqiing 02324 0468-70 02324 0471
u3-054(00)-002/35&1 05400 Fiber glass reinforced plastic (nAnAusinad@finwan 02324 0750-2 0 2324 0337
Taumdndinsaauan lduarundiudsesanine e

- warEfnwanlawd
uil.58(1)-1/46 05801  Concrete (Aaun3ANENLES]) 022725555 026157008
u3-058(01)-001/32&1 05801  Concrete (ADUNTANFULEFA) 02587 0111

u3-055(00)-001/3581] 05500  Ceramic manufacturer (wansaiafia3aonsudiasiaday 02709 3008-9 02324 0071
-~ aunsaldufia @ vsude-Ua Usze Audn ivingha
4#, /’:’/ ¥ N - A . ]
~ mswﬁ?i',‘fu Zinc Alloy Esmsamﬂﬁmeﬂma q Nvin
S, .)- saunanfia) )
: 05400 Mirror manufacurer for carA(Nﬁmmunizanmﬂm’fn 038 650 064-5 038 650 063
nssandpﬁé’waosaﬂumé)
43-055(00)-001/2551 05500  Glass manufacturer (1fi) 026616556 02661 6559

Remark: Location code are set for the developed database in study
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Table B-7 Name list of metallurgical industry in Bang Poo Industrial Estate
§ = V.

-~

ruuasalug (Ussinalne)  308-309-1042 u3-060(00)-001/41& 06000 Magnecium manufacurer(agvuwswundivies) 028704343 028703268

uan.

ne e uln. 308-309-1101 13-059(00)-001/32 //f&ﬂgs ; wi mapufacurer (RINANFUOULRA 02324 0414-8 02324 0419
uagwifinw )

UATRRWWAIUIIAIAR uan.  308-309-1144 u3-059(00)-004/37&1 05900  Casting of steel manufacurer(iaatudn) 02323 0787-8 023230747

AnAa Tusénd uan. 308-309-1246 - / ﬁf’,} ﬁﬂp\ﬁ@h\@%ﬁuﬂamﬁn)

laFLALR AR AUARATE 308-309-1302 u3-060(00)-001/35s1 06000 - Stainless Steel wire (RIARUOULAN LATHUAULARLLYIVY)

uan.

Remark: Location code are set for the developed database in study
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Table B-8 Name list of metal industry in Bang Poo Industrial Estate

148

Factories Name

Location Code

Industrial Code  DIW Code V%

Production

Telephon No.

FAX

N6 Waaui uan.

A1 wna uan.

1nwy fin e (Useindlne)
uan.

. G o
ATMTULAULA UG AR
Las uan.

AAULTNY uNyLNALRDSY
uan.

Aauansatu Aagyl Aauda
WAUNW Uan.

Aoflaiaias Taamed uan.

1.94.3. aa(lssindlneg)
uan.

Heih wna uan.
AN uh wnna uan.

Ben 1 wna uan.

tHunsa wiiad (Unn.)
uan. (.5)

308-309-1004

308-309-1005

308-309-1009

308-309-1030

308-309-1015

308-309-1016

308-309-1022

308-309-1039

308-309-1045

308-309-1047

308-309-1048

308-309-1068

u1l.64(2)-2/2543

u1l.64(5)-1/46

43-064(05)-001/33#1l

43-064(10)-001/29&1

43-064(01)-003/31a1l

3-064(05)-001/411l
3-064(06)-001/36a1!

13-064(02)-002/32&1l

06402

06405

06405

06401

06410

06401

06401

06413

06405

06405

06406

06402

Compressed Stainless Steel and steel product (3udnveilu
wasudadusdhualnsalnvinannuan, AuauULa)

Steel, Brown, Aluminium, Stailess H&aLA&N,
navLtnday, agiitdiay, JuAULAE LasHAnduailany
au q Milwduuasviau tamihoieludssimaunay
evUsELnd

aadiay (CO2 WELDINGG SOLID WIRE, ARC
WELDING SOLID WIRE)

Spray can manufacureri@nnsziladsides nseilavd r
303U /dhaatnda dnnaiafinuaziaaanalssin

1AradlsEduIinNLarnaIZNsIaTAENITRAN WAL
TanUATHNANNADIUTTANAAA UL

Steel case manufacurer (§uudniAutanansiianis
goaan)

Can manufacurer (21%13NELAUTIANLTLDI LATNAR
nsvilay Wa6 Usznay atanuane3ading wiasfiana
Huvarinauazailnsnizasaiasing drnseilas)

nandusiulansudanduainldlunmsinianzuaznis
ag'lvia adnaal fudsenavvagiaiasnaniiiaas

WNAnRIAFLEY, /16, &n3, wavmvy
< < £ -y
MALURAN, LUINLFY, IAFUAULRF Uan, JNT LAY
nAaAuvilanydun
Wire, Screw, Neil Manufacturer (836 &n3 aizil)

Compressed metal productdnsiauaivinannTansxu
sedgtiuvizanszunn

02323 3218-20 02323 3221

027093188 02709 3221
02324 0588 023240797
02384 0037 02384 1500
02324 0446-9 02324 0450

02681 1035

02709 2550 4

02709 6920 4

02681 1055-6

02709 2555

02709 6925

02709 3188-91 02709 3221

02709 3188-91 02709 3221

02324 0721-6 02324 0298
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Factories Name Location Code Industrial Code DIW Caué\‘ \Ff / / y o Production Telephon No. FAX
A3 WFNULUasE uan. 308-309-2009 u3-064(05)-001/38x1 06405 MAM SCREWS a3n aziinden uiluinden annman 023240352 02324 0675
ALOULRA NIFALAZLEATT SCREWS 16 aigdinden
wilutnden MAUANAUAULAR
/31 ¥hamuLuass uan. 308-309-2010 u.&1l.64(5)-1/45 06405 WANAR AIA LATIANLAREN
waslavi uan. 308-309-1080 06408 wmAnuazavaanalnsaiaasuiaiiuAs uasnAafuain
Aendiag
1o wiasia Tuga (lne) 308-309-1078 u3-061(00)-001/40&1 06100 MOULD manufacurer (WiANWIANY) 02709 4585-8 0 2709 4590
uan.
AILWUT Y2Lafad uan. 308-309-1084 u3-064(02)-001/40&1] ~ 06402 Tray of truckwdnuazilsznaunszusdurisaussnniia 02966 2182 02966 2178
nMswndlztuuacig 4 uaralnsaliiaidiag
Ayiuaan Guina uan. 308-309-1083 u3-064(12)-002/36&1 ~ 06412 1awlWlavy viagdeau uasndasauvidusileng 02709 3147-53 02709 3120
e 1 (nawausd) uan.  308-309-1085 u3-064(08)-002/32&1 06408  ZHuaiunarnILAx 023240020, 023240663
0658, 0660
1ol vhawmuwas(lsaind  308-309-1086 1u3-064(05)-001/40&1] 06405 wmAaana a1n aanindmiuariandus eadusagluas
e uan. Avdusaslilldde fe a5 639
ne 1AL aie uan. 308-309-1100 u3-064(05)-001/32&1 06405 aatianini 02324 0588 02324 0797
Inamaszian uan. 308-309-1123 u3-064(01)-001/41&1 06401 Corrugate tank (§9aasLnn) 023240100 023240101
Inede wneas duan3 308-309-1111 w1l.61-1/2543 06100 Spare part of machine that are produced by compression 02709 2690 0 2709 2693
uan. of powder steel (Hiudruaylviaiadasinsnnufinainug
A uanandug)
Inadiad uan. 308-309-1115 u3-064(02)-001/39&1 06402  Stainless steel axlew&9 (fiv) (WAL uULAd, Aa2iaas 02709 3034-6 0 2709 3038
RAULRR-FINLR-NDY INADI-NDILAY ULATUHURLOU
lad-Fonsd, AaviaduauLas
Inagtinasuziaaanfalls  308-309-1125 u.64(4)-1/34 06404 Steel cabinet and furniture manufacturer (gti&nLAu 023931651 023239712
Ang uan. lanasiianisdvaan, wesaslddtnouwnasfiiaas
LA&N)
nagifiarasdiduinas uan.  308-309-1126 u3-064(12)-001/38x1d 06412 dazaslans wUsTRISLAULAR NAAVIDRLAULAE 02237 4911-4 02237 4915,
02323 0796
Inaadia TUsdnd uan. 308-309-1130 u3-064(08)-001/30x1l = 06408  diasalnan 02324 0434-5 023240070
513U Ldndiu uan. 308-309-1142 u1l.64(10)-1/46 06410 ulanennufiacdIudansd 02709 3916-7 02709 3918
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Factories Name

Location Code

Industrial Code DIW Caué\‘ VT//[ -

Production

Telephon No.

FAX

WENMIGANT DT
UEFUNST LN
nalazy(dnn.) uan.

w9y wuihunalaaie
uan.

15150la0 R 1NNTTULRRA
uan.

wigfla wufhunaua’e
UIn.
NAGAUTTOZUATILUAAUKNY
Ine uln.

M.1a8.9 3rauasud uan.
unwi wanafla tuddlede
uan.

Iwyatdussadaad uan.

Tueasudn dunaslnsa
uan.

glnasuaagfiansy uan.

Fdudiese uan.

aflai laaau 15 wanad
uan.
1. W5AU BUARET LN,

308-309-1036
308-309-1251
308-309-1146

308-309-1147

308-309-1161

308-309-1164

308-309-1170

308-309-1179
308-309-1184

308-309-1186

308-309-1211

308-309-1216

308-309-1220
308-309-1227

308-309-1240

uU.64(13)-1/42

43-064(02)-001/34a1l

43-063(01)-002/39l

u1l.64(12)-1/40
43-063(02)-001/32a1
u1l.64(2)-2/46

43-064(01)-001/37#4l
43-064(13)-001/381l

43-064(01)-001/33&1l

13-064(01)-001/32&1l

.63(1)-1/26
u3-064(10)-001/36&1l

43-064(02)-001/32#1l

06413
06402
06402

06301

06412

06302

06402

06401
06412

06401

06401

06401

06301
06410

06402

LATAVANTEINIUNARDUNRRAN

fiu Wy 137e dim fhu nde Wanlavieiavinduulane

tupe viatanlsafiuauazidy dusdndndosisne 9 1 02324 0935-9

1A Uan&N1AITNDTNNT,ITUAALLEY, ITUIAINTIUURY
guaunde Taavinanmanlsaiuuazlane

Conainer manufaturing (NAaARTA2ULNULUDST LRTTA

WMsaLaas NAAAUYNYINANRANIAINTTULRLANST
21911a6199)
faundn, Wutudn

Casting zinc manufacurerfiugiuainsal azlvanad
Fudungisgnnadsganndunsdviaa

fla W 121y dm U nde WanTany Wavinduou
Tans

Steel tank (d91ane)

ANNRYANALY, YAKEWIUA RS

Steel case manufacurer (FuU419RUN LARAUR wazvin

nsvtihdaunulany NRANAULLTTY UasdudIu
o o

ta3a9 W)

Food ware (NAAANAULUTTALATDIAN, ANAULTUTT

21117 WATANAULUTTATRUVIaNNUTA)

Steel tank (§9Tanzuula 100-200 8a3)

Steel construction (VIUIAINTTUURLINUTATILUAN)
ANAYUFINLA

nanAuriTangaranisuilssy fulave yulany

02324 0773-4

02324 0014

02324 0278

02361 8731-33 02361 8734

0 2323 0575-6

02284 0250

02709 3444-5
02379 3244-6

02311 2757

02294 1869, 0
2293 2659, 0
2709 3843-4
02361 1991-3

02387 001,
02395 2385
02323 9365,
1617-8

02323 9370

02379 4524

02742 6009

02709 3845

02361 1991-4
0 2387 0603
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Factories Name

Location Code

Industrial Code DIW_CcMé\ ‘Ir[ll -

Production

Telephon No.

FAX

a2 dudan3d (Unn.) uan.

Inaaza nsa (Usaina
1na) uan.

nasiiun yuiaiias uan.

@3'lne fiLnn11 uln.
f139 dudaiasaa (Useind
‘lne) uan.

ey wiLdawds uan.

ey 1a.tA.LA. uan.

fone&lna uln.
Funaia nan.

216 SeyeusuIYRLd uan.
nE InR uln.
dula'lain Whamudle d&
Wing uan.

< <
U L LAY aa&IATIN han.

waaud sauladdfia uan.

HeHIRBa V.
WENNSE UAnN.

308-309-1233
308-309-1235

308-309-1238

308-309-1242
308-309-2042

308-309-2040

308-309-1253

308-309-1266
308-309-1272
308-309-1271
308-309-1276

308-309-1326

308-309-1284

308-309-1316

308-309-1340
308-309-1335

u3-064(08)-001/32&1 06408
uil.61-2/40 06100

u3-062(00)-001/28&1 06200

u3-061(00)-002/32&1 06100
13-064(02)-001/42&1 06402

u3-064(09)-001/33&1 06409

u3-064(09)-001/32&1 06409

43-064(10)-003/35&1] 06410
u1l.64(13)-1/46 06413
06100
06408

06402
06100
u3-064(01)-002/40&1 06401

u1l.64(12)-1/46 06412
06404

Gasket UziAuafineg 9

Mould manufacurer for tire (NAauazIUaLURUWENY
saANTENIULRZANTENULUG envlusaFnsenuvinalIaan

Linag)

Brass furniture (tWasfitaasvindianadiniag)

Mould manufacurer(LafuW1ane)
Fuzdndanaailansnlududianinsing

wraeldluaiBay (fay,day,fin) ndnuazlsznay
wgaslduuldzaims wiu Adlawe Adlauatni
wazwAlid ana'ldl ddedhn ddedia ndouas
sgnay, vinnsduarudnsauiueiasldlusfizau

wagluisusu

dinmdnialilunsdalany uasnAananuaaiiAe
(High Alloy Castings)

wHuRna U9
afauds1LAIasdnsuaralnsal1senusialu

Alloy door manufacurer(H8a1szaL1an)

Steel fiava dacatndn

fl dusd Wullane aafivilaniialy sauvieeudi
thendiag wAsLviuAuAINTauLazalnsalnduan
Steel shelf manufacturing (Fu19&UAIAVInAALAAN)

Stainless Steel tank (WAAFUVIUWTIAURLAULARUAL
TIAUNRLAULRR)

U479 @0, 5y, Waundn

Steel cabinet and furniture manufacturer (Usznau
AaNUAN QLATiu)

0 2324 0400-1
0 2709 4070-7

02258 0243-4

0 2324 0425-6
02709 4970-1

0 2709 3642-3

02324 0787
02709 4775

02259 08222
, 02324 0433
02324 0427
02709 4799

02323 1667-70 0 2323 9246

02709 3690-4
02212 1896

02323 0737
02212 3169

02323 9757-61 02323 9746

027106378

02748 5144-5

0 2709 4100-7

02281 2246
02319 9552

12710 6387

02748 5143

02709 4101

02282 0781

Remark: Location code are set for the developed database in study
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Table B-9 Name list of machinerial industry in Bang Poo Industrial Estate

152

Factories Name Location Code  Industrial Code ode "_71 Production Telephon No. FAX
Tnateu LHas wan. 308-309-1010 u3-077(02)-001/38&1 07702 Parts of vehicle (WAaZudrugrnsuenuaus tuu ‘L& 02709 3081-2 02709 3066
nsavinuezas ldnsasannd)
Alatiu Aasialsdu uan. 308-309-1013 06800 atauaavdnsilidluaasdinnssunszans 02214 1413
5176
alsay (Inauaue) uan. 308-309-1031 wil.77(2)-1/44 07702  Parts of car (naadiusdruaziva alnsal uae 0232400557 023240409
fruilsenausaausnnuiia)
Auihy wWididu Audan3 uan. 308-309-1034 u3-067(05)-001/41&1 06705  Mould manufaacturer (WiANW, LA2ISAUAURNNLRE 02709 4895-6 0 2709 2640
susgrudidnnsafing)
dugns \dudilase 308-309-1057 u3-078(02)-003/32&11 07802  Sprockets, Disc rotor, Piston master cylinder (1WlasTai 02324 0652-4 0 2324 0655,
(Uszine'lne) uan. 703038 ULUE (SPROCKETS),anuddLtusadinsy 0250
sadnsenuaud (DISC ROTOR), nangnguwiiiuiusa
saaue (PISTON MASTER CYLINDER)
9111 (Useindng) uan.  308-309-1064 uil.77(2)-1/45 07702 Parts of truck (ushuuazalnsalifadflasdusy 023240506 02324 0686
fincalusaussvn iamswidiad iy gagifiviies)
lmagin1uad uan. 308-309-1102 u1l.77(2)-2/45 07702  Parts of truck (FushuuazansaitAaifasadnsy 023240506 02324 0686
fngaluisaain)
nafinld wda dudaad 308-309-1104 07702 WwEIINLUG FOINTENULUGURLIATIED 02709 3674 02324 0430
uan.
nedumasiudunualaown  308-309-1133 u3-067(07)-001/32&1 06707 Mould manufaacturer (waifiuw, fiusdusaaudinans 02324 0511-3, 023240514
Av uan. fintiusil naauazlsenaudusiusaaus) 02323 0911
WRAR aR&11NIIU UAN. 308-309-1191 u3-077(02)-002/32&1 07702 Jaadudavlusasusdiasndansusadivinaalusasuns 02324 0 2324 0614
0702,0888-9
uatnasiad (Usena'lne) 308-309-1209 07702 39dasnaus 0 2225 2575-7
uan.
Y5 fl wauwand (Usyind  308-309-1207 u3-077(02)-002/41&1 07702  asgangadviava&1niusnaus 027094660 02709 4658
Ina)uan.
gflng aalawisn uan. 308-309-1217. ual.77(2)-1/42 07702  Parts of car (ag'luasaaue 12U 1iaaw) 02323 0854-5, 02323 0856

02709 3274-5
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Factories Name

Location Code

Industrial Code DIW_C&dé\ ‘If[a‘

Production

Telephon No.

FAX

FNA Uszindlne uan.
MwnaLaLde uan.

@ lnalaTladng duasas
STET N

&unan uan.

wa'lne duasLN3aa uln.
a16 (dszine'lng) uan.

Butaa wadie (Unn.)
uan.

uldaie widdu (Ussna
lne) uan.

utaze &039 (Uvn.) uan.

LANWIE BUARGS LA,

wastne UARAS UaA.

aaffa (Uszinea'lne) uan.

308-309-1221

308-309-1236

308-309-1245

308-309-1268
308-309-1275
308-309-1281

308-309-1293

308-309-1294

308-309-1292

308-309-1319

308-309-1321

308-309-1332

wl.77(2)-1/43

u.77(2)-2/36

u3-067(07)-002/371l
43-068(00)-001/331l

43-065(00)-003/351l

43-077(02)-002/384l
43-077(02)-001/35a1l

43-077(02)-004/341l

43-078(02)-003/35&1l

07702

07702

07702

07702
06707
06800

06500

07702

07702

07702

07702

07802

NRAPURIUAIIUDILNUNINUL LavdaNTURIU
ENUNTUUCLALAT AU
WNAMUWRYIUAN9UTTAAUATEANTALU, BNIaUE, FILUAN
dnduussaaslnasaaus

HAALLNETALIUG

Fushulsznauadaslidnanadin azlvasaausd
WIANA LAZavaauNANW uavdudiunauiiinas
alnsal-druilsznavaasiadasiludrauasiaiasnacii
LATAvEUE LA3aYinsuasiaTad Wi (LwarAudetiaduy
sAnASY adnwal dudsuidaunuunyusng
NAIARY WHUTAY)

sziAuiasadaud, sfiuesaddng uasndningiu
1svian STEELBEST SHEET nanilsiAutadadaus
z»imsnmuﬂum AN, \3avauiaunilseaad,
ATadEUAARNISINEAT, AT aITNTUALULAR LA
TaULUHY

WAG Discs brake 81USUSOLUGLATIAINTENULIUG,
WA U UL uEU6, NanlssAudnsutiiasavia
drsavinaduiamsnanuarniaiududrdsagy
ARAAAUNTVUAILRUAN

Parts of car (ﬁuahusaﬂum FaINTEULUG (nszandad
nav Tudeyaa) fiugrutsznaudide uazdudiu
idavaudiianisinuns)

Air condition of car manufacturer (N&sauazdsenay
dastiuamasniusanue)

Parts of electronics and computer (Fudiuazlnaia’ad
dldnTnsiind uaznaniinag)

0 2324 0508-10 0 2324 0087-8

02323 0927-8

02249 1452
0 2709 3460-1
0 2324 0599

02323 0821-2

02709 3678-9
02384 0030,
02757 7500
0 2324 0950-2

02323 0931-3

02709 4360-1

02324 0530

02249 7371
02324 0277
02324 0294

02323 0823

02709 3939
02384 1422,
023230810
02324 0949

02323 0931-3

02324 0277

Remark: Location code are set for the developed database in study
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Table B-10 Name list of electrically industry in Bang Poo Industrial Estate

Factories Name Location Code  Industrial Code M@dé '{‘ff/ . Production Telephon No. FAX
NI draatnsiia (Ine 308-309-2001 u3-074(01)-001/34 07401 Lamp manufacturer (iaaea IWuuIaLan) 02324 0247-8 023240798
LRAUG) UIN. &l
AANWES A6 Audans 308-309-1028 u3-073(00)-001/31 07300  Parts of fan manufacturer (auUnsainaanausdiulssnay 02235 1728-32 0 2231 3810,
(Usene'lne) uan. (Un12u) GH yaefinan Lazaunudduduivinaniwdn waradn 0 2324 0528
(24.5) wag(u.8) LARgWaAN)

AaRiiA Afnar AlTUAE 308-309-1019 07200  DVD, VCD, CD, Mini-hifo, Home theater, Television ~ 023250611-3 023250616
(Ussinalne) uan. manufacturer (tA3a9tauaIf I4H 46 AUlalw ey

Fusinas Tnsviail alnsaldidnnsaiing)
asTuwing uan. 308-309-2002 u-069(00)-001/41&1 ~ 06900 — adudniinldduiasasRunsauaziedasnsuinas 027106633 02710 6649

WanfindmsuiaTaeliaiineu adunsuingsas
(LASER CARTRIDGES) vinn1sAutazusnis
nAnAeAussiuvia (PACKING MATERIAL),
wrrasdnsnNivalnsaluasiudiuuainiasing
(MACHINE AND SPARE

Ad'lve SuLtuas uan. 308-309-2003 u-069(00)-001/36&1 06900  wiluzasiAdadriuIo 027094010 023230745

1. 4.8, auLnasiutiuuus 308-309-2004 u3-072(00)-001/33 07200 Circuit plating (LLAURNWLLE9IIATTWHN) 02709 3156-62 0 2324 0368-9

STETI &l

\aumay tEuiLiese uan. 308-309-1043 uu.70-1/46 07000 Treatment system of air pollution for industry (& 02726 2688-9 0 2328 1187
szuuihtieannaAdalulseouanannnssu)

Aluaas (Inauaud) uan. 308-309-1049 1.71-1/33 07100 Load Centers, Panel Boards, Low Voltage Bushar 023246000 02324 6045

Trunking, Switch gear (nAnauazilsznauia3asailnsal
Wi wazalnsaldasansyuslni)

Fu & wnia uan. 308-309-2008 wail.72-1/2538 07200 - Electronically parts and product manufacturer (aglua 027094167 02709 4169
FudruuazalnsaldudrdiaaTnstiag)

Flu-audn aldnTnslia 308-309-1050- ual. 71-1/41 07100 Adapter, Transformer, Ballast, switching power and UPS 02709 4511-4 02709 4510

(Usztnalne) uan. (nasausdinas nsrudnasuas Taata sInadds

WNATUASYNLAR)
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Factories Name Location Code Industrial Code DIW\CC‘MQ‘\K P[ [ A ! : Production Telephon No. FAX
wwad dlratnsiad 308-309-2011 3-071(00)-002/32 07100  Past of electronically machine and monitor of computer 027093801 02709 3814
(Useend'lne) uan. (Un12u) G (Fudrudnsuedasaiannsaiing dsznauaamwd
AaNAILeas 12-14 1))
1aae1 alanlnsiing 308-309-2012 u3-072(00)-006/37 07200  Electronically parts and product manufacturer (fiugu 02709 2800 02709 2843
(Usstnalne) uan. () GH wagadnsaidianInsiiag)
wan'liaas la-ladlaafe 308-309-2013 1.72-2/2532 07200  Key board of computer, plastic mould (wn9@e&msy
(aZe) uan. (WHuda v3EN LARYAANTNILAAT LATAYAALAY TNTANWY wavaus
auma 114a) WAALURNWLUURINTUNAOLLHIAED)
d5'lne uan. 308-309-1087 u3-071(00)-034/33 07100  Transformer manufacturer(siiandaslwvuazainsal) 02709 4490-9 02709 3887
WATA 151N uan. 308-309-1089 113-071(00)-001/39 07100  Transformer manufacturer(wiiaudae Wi uuuldingdu) 023240100 02324 0101
GH
ne 3WiRansdu aanin 308-309-1110 u3-071(00)-003/32 07100 - Heat transfer of refrigerator (faratnanusausd iy 02324 0555-6 0 2324 0554
Liuvi uan. 1 gitéin)
Inadlu uan. 308-309-1121 07100  Heat transfer of refrigerator (adnsald@nsundiaudas 02709 4131-2 02323 3096
Wil drdan3u)
nagdlou edngduase uan.  308-309-1127 u-071(00)-005/35&1 07100  Controller manufacturer (§aruauszuuiniln) 02324 0100 023240101
MagTalsa wuALead uan. 308-309-1131 u3-074(05)-001/30&1 07405  Battery manufacturer (Mﬁatmmmlafs'saﬂu@iuas 027093535 02709 6675
(un2du) sadnsEnuaue, Usenaviuainadsanainaslue
Usznavldnsavuniiu dssnavldnsasarmasiniy
LATDIEIUG)
Inaarzndiaun uan. 308-309-2018 u3-072(00)-003/35 07200 - Fixed resistor (fag1unszud i wazuaaiag sy 02324 0380-2 02324 0383
& Tulasuaipas, Adanueinilsilsge, ingesnen, udu
Jennssn, @msuatasing wrasiiana aneainsal
diaansafind,adnsallni, te3asdnsand1nnssuuas
fuAansnnu
nedudifiede waud Og 308-309-1134 07000  Weaunae1g 02258 0203

FUUF UN.
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Factories Name Location Code  Industrial Code DIW .C&d&‘j{/ A £ Production Telephon No. FAX
1 eaunaeas(tne) uan.  308-309-2021 06900 Electronically product manufacturer ({nvdnuwazavaan
dldnuasdnariuinsndnailnsaidildansatindnn
AURA)
Auzel al8aTnsling 308-309-2023 ual.72-1/2542 07200 WAALAZTUNINAR WAASUTIVIaLARaUMILWRIRAN,
(Uszine'lne) uan. nAAuURNWIUA ULAvaLnsTaluaIuANW, danuay
suilsefiudiuailnsaldidnnsafind
Twure 8 W 4 uan. 308-309-1185 u.72-12/37 07200 - Parts of electricity and plastic product for television, fan, 02324 0085 02324 0086
radio (GuahulWihuasndasauvinaradin(@miuld
AUTnIAYd Waan wagine)
Aadd aldansating (Uvn.)  308-309-1190 u3-074(01)-001/36 07401  Lamp manufacturer (Tau'lWdn aszithzud iaamdu 023993280 02361 7955
STET &l LAULARLAUG wazraaaWgaalsaLausd NAA Usznay
visadaulaondadanuau wwiassuing a3asu
Tnsniead ndalaads HaaTWduanauagsyuu
AMuAU dsgnaufanisdauudy dsulge 1ing95nen
wRZUAIIMNTTNE U ULATINS
WAIN& i (dszna'lng) 308-309-1197 07200 Electrically machine manufacturer (W86 Gia6v
uan. 11395011 anuan g deaan uardmihaaiag
dldansafiag)
ALAa uan. 308-309-1199 07100 Electically motor and mixing concrete machine (uas 0 2374 4648-52
waslWihuaziedasnannaunin)
Unafe (vardie) uan. 308-309-1200 13-071(00)-010/35 07100 Machine for plastic industry and thermal controller for 02709 3850, 02324 0219
q painting (\A3avautiawaiadin wdasilaudiawaatin 02324 0216-7
ATRAILANA AL NI LURNN)
g15 1avia AauLuALAasE 308-309-1213 uul.72-7/42 07200  Electronically parts (iusdhudianinsfind CRT 02385 2543-4 02385 2545
uan. socket,Scart-connector)
lavima daainsiia (lna 308-309-2038 u.74(1)-1/2546-uuil 07401 Lamp manufacturer (Vaaa IWuualdn, viaaa IWiszeu 02324 0247-8 0 2324 0798
LRUG) UIA. yaaalWanudauiaidn)
e lnaegdilasuls Arde 308-309-1243 u3-074(05)-001/36 07405  Battery manufacturer (tl@anuaznuunina3) 024270200 02428 4418

uan.

G
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Factories Name

Location Code

Industrial Code DIWNCC‘N‘Q\K P[ [&4

Production

Telephon No.

FAX

fenuTAAYyNT UIN.

feNUBLRAATNEUARATS
uan.

AHNnstla wuyunataado
UN.
anlnaaaa I nnssuLNuAY
uan.

audlldau tdutnasingd
(Tnawaud) uan.

8 1ad uwuyuwAlaase uan.

AAURWRIUNIAR AN,

U (Ussindlne) uan.

wdd uan.

taWaing dldnnsafind
(dszindlne) uan.

& N.4.81eAN3A uan.

1agdu Aldnnsafing uan.

308-309-1257

308-309-1262

308-309-2043

308-309-1265

308-309-2044

308-309-1282
308-309-1283

308-309-1289

308-309-1295

308-309-2048

308-309-1303

308-309-2049

uil.74(5)-2/38

.74(2)-1/2535

u1l.74(5)-2/2540

43-072(00)-001/43x1

u1l.74(5)-1/41
u1l.74(5)-1/2538

43-074(05)-001/40
&

u1l.71-1/2538 uay
u1l.71-1/2546
u1l.73-1/2544

3-71-8/3581

u3-074(02)-001/42
&

07405

07402

06900

07405

07200

07405
07405

07405

07100

07300

07100

07402

Battery manufacturer (WHus16LUALADILALUTENAY
wUALAATNALTR)

Copper wire (R20naduadtadauiinen,idas, adau
fiun)

Parts of computer and electronic manufacturer (H&6
fughudvsunranfinasuazdildnnsaiag)

Battery manufacturer (LhuAuuuaLaas)

Printed Circuit Board (1692935 T vinnAsALas
UINI5LNGI9TTUHAN)

Battery manufacturer (wunina?)

Plastic cover of battery manufacturer (naasauai
nadfnuazldanuiauuaina’)

Transformer (MdawdaglWduuuwiv)

Transformer manufacturer (NRaLAzABNLANKID
walxelwin)

electrically wire manufacturer (n&eazilsenavga’ly
Wialidualnsaldiaainsiiad, an1sduazuinng
Wenduang'Wialdduailnsaidianinsiiag)

Cabinet manufacturer for electrical controller (NAaLAY
Usznauguiandasansudindeansaiszuuaiuau
1)

Wire for computer manufaturer (el 14/
ARNILAATLAYTUAIUANY 9 AadnaNTILAaS, HAR
warvitmMsidudindidaTnsiag)

02709 3567-70 0 2709 3576

02324 0210-3

0 2316 6022

0 2324 0307

02709 2994-6
02324 0454-5

02324 0214

02316 8659

02324 0304

02709 4848
0 2324 0454-5

02709 3237-40 0 2709 3236,

0 2324 0505
sia 170
0 2709-4581

02324 0015-8

02323 3093
0 2324-0822

02709 4582

02324 0301-2

Remark: Location code are set for the developed database in study
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Table B-11 Name list of waste processor in Bang Poo Industrial Estate

N5u15991UAAAINNTTN 308-309-1003 10100 Qiut‘in‘%msimsi’61mﬁa’(ﬁqmamnssu(tmmwm 02202 42234 02246 1149
2a/1NNIIN)

Ty walwamasia uan. 308-309-1008  u1l.106-2/46 m;#%mwmowﬂu 023144171 02750 1280

Tnuaa Wulhsaumunaa  308-309-1012  u3-101(00)-001/42&1 10100  ewfiulaseniswauiuazanszdussuniintdauie 02709 2950-3 02709 2955
maTulad uan. B R REE TR K

.1 uhsaunuunaa 308-309-1296 u1l.106-1/46 0600 - Fugvinasiiunau e Adn uavinnTTIRUATTIN 02709 0651, 02709 0651
da'lavwaud uan. 5 2] 5l Afidel U5 TEY il dhuaauiu 0794
~eaued DRETuAANTEIIUNER LazIn
1

s AN TsvuanEInATTUNNUIELAN

gndenun dsu (Inawaud) 308-309-2052 10600  wilavamwildunsafvaunifidnwazadraduiasgeaan 027106342 02710 6343
uan. (4. d 3)

Remark: Location code are set for the developed database in study
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Table B-12 Name list of miscellanous industry in Bang Poo Industrial Estate

159

Factories Name

Location Code Industrial Code D@Qﬁe}'\ 7 7/

Production

Telephon No. FAX

AUUA) 1A BURRS
duing AuGRLASER Aa
Twisdu uan.

19tundiy uan.

g 1A AulpasiutuLua uan.

ne-leasiu unuiua’ uan.

a.4.7.1a5aumils (Ussind
‘lne) uan.

LaLe uln.

1lauaua tataasas Wy uan.

ARULAIT wuyunALladHe
uan.

an'lnalaudi uan.
Iwswasd dudand uan.

o

Mnaduau toWd dudania
uan.

FusU WBueasinsd 2002
uan.

308-309-1074
308-309-1052

308-309-1154
308-309-1219

308-309-1138
308-309-1306

308-309-1309

308-309-2014

308-309-2017

308-309-1264
308-309-2024

308-309-1113

308-309-1038

43-028(01)-002/33#1

43-028(01)-004/35&1]

43-029(00)-002/37&4l
43-036(01)-001/39xal

u1l.32(1)-2/2543

43-032(01)-001/36&1l

u1l.32(1)-2/40

u1l.32(2)-1/2540

143-033(00)-001/33#1l

u1l.33-1/2545

02801
02801

02801
02900

02900
03201

03201

03201

03201

03202
03300

03300

03300

Clothe manufacturer (datfiut&ariiadiagy)
Clothe manufacturer (1&afind3asy 11y yaanna

2181-14€09)

Clothe manufacturer (1iafi1&n3 wasidatindsasl)
Tanned leather manufacturer (Wanwilvdn3 1y wils

58L8 U9y LAYUIIALAIA)

Dyed leather (fiau&uasanuaaniiodnd)

Furniture, leather cover of furniture (tWasfitaasuay

Uaaniasfiitaasnualaniiv)

Furniture, fabric and leather cover of furniture(
iWasfitaasdsstan Ty, nilaiiay wagein)

L eather product manufaturer (N15A1 U3N15 WAA
WAAAUUNANTY (du Asziihaswie nssiihniie
Asziih Wnde alasalddinou a1aladn1oing) uay
218920387V AUTIL nilaLAan wanadin Wi
lusgau /A1 eviia wazidad nsunisussafiuvia

Luggage and bags, Material of luggage (nsz1in vin
AsALazuansInghulunisinnszin)

Fiber manufaturer (tLeduleiwan)

Protective equipment,roller skates, fabric and leather
shoe (adnsaiilavAuaiifiivie druldssnauuagsadtvin
staauaznszihmauiia sagvinvinanantouazii)

Safety shoe and latex gloves manufaturer (sa9t¥inilssa

uazgoflafivinannwniie)

Material of shoe; hat, gloves, luggage manufaturer
(NAatazINnUNadURIUTAILININNAAN, TUIUKN; AN
nufia, Judiugelia uaznsesiihnnuiia)

02323 1906-9 0 2323 2596

02323 2887-8 02323 2886
324-0312,0293

02561 1150-2 02561 1153
02709 3434-6 02709 3437

023125258 023215271

02324 0744-5 02324 0743

02709 3232-4 02709 3235

02316 7065 02316 8659

02324 0075-7 02324 0356

02324 0203 02324 0665
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Factories Name Location Code  Industrial Code DIW Code f [ / g Production Telephon No. FAX
fudiu WBueasInss 308-309-2031 u3-033(00)-001/43x1l 03300 Roller skates, skate boards(sadivinatfin, sadvinAvn 02324 0050-1 0 2709 4199
(Usgnelne) uan. saIVinufias1e 9 Laviiugiunassadvin asziih wag
atnsalilasAuaiidine ndadudainsasvinagiin
&fts ansudiudiusacvinaiie, &fls uardiiauaia
lanau tdutnas'lwsa uan.  308-309-2047 uil.33-1/44 03300 Roller skates material (3us&n3uda,FRAME,CUFF,6n 023240018 02324 0302
uaydy q Sudaadudiuvassasindiinuasiugiu
Audau q Suvinudaaiia)
AU dueaslnsd uan. 308-309-1037 03300 © Material of shoe, hat, gloves, luggage manufaturer 02709 3175-7 023240838
(wanLarANafudIuTadvinnnade, fusruvann
nnaufia, fudiugeiia uavnsuihnnuia)
Ineduinasiudunua Wawds  308-309-2019 03300  Shoe manufacturer (5a91111) 0 2324 0348-9
uan.
TaoRuWIveaiauwitia 308-309-1223 04101 - Printing house (15991W) 02215 0060
uan.
wWswnadaug (Useina'lneg)  308-309-1183  uil.41(1)-1/2544 04101 - opset printed product&eRnviaanidin
uan.
ne 136y DAEI3H wsuRe  308-309-1107 u3-041(01)-001/38&1 04101  Printed product (FeAuW 11y tanasn19n1sdu 15 02394 4374-5 02384 0917
U, (UNI12AU) 5U1ANT Uargsiavia i)
WBu.g.5. nsANA (Usaina 308-309-1299 04101 Printing house (T39WNW) 02380234-9 023880588
na) uan.
Tanla-laa (Ussina'lng) 308-309-1027  wil.41(1)-1/2540 04101  File of document (uutanasiiaseaan) 02632 0151
uan.
Ineflsa widdu dudaas 308-309-1109 04102 Electronic metal block manufacturer (aanuuy, N6
uln. wiRNW uazaillnsallanzdidnnsaiing)
Y5 f ladd (Useinealne)  308-309-1208 04102  Metal block manufacturer (n@atadnninauazg9aan
uan. wiRuWlaneian1snanfiudivayluaeuaus uas
Fuatauwai)
wunln uln. 308-309-1157 05001 = wWaAaduaievuzAasAudNLRY AU 027228535 027228381
driesuiuas (Inauaud) 308-309-1333 13-051(00)-001/31&1 = 05100 Innerand outside tube manufacturer for vehicle (a1 02709 6580-9 02709 6593

U, (UNWI2U)

uanuazenvlusannuiia)
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Factories Name Location Code Industrial Code DIW Ca‘dé\‘ VT [ l[ b Production Telephon No. FAX
ladau nsa (Unn.) uan. 308-309-1229 u3-051(00)-001/32&1 05100 Inner and outside tube manufacturer for motorcycle 02324-576-8 023240579
(envuanuazaalusaInsanuaus)
fgenudiulsd luteasinwsd  308-309-2041 u3-052(02)-005/33&1 05202 wAauauz1dnalusdds 023240370 023240271
STER
wangdnsatind duinas 308-309-2026 .53-1/2542 05300  Plastic product manufacturer (N@asauina&asin Waa 02709 2838 02709 2839
i (dszine'lne) uan. u,az‘ﬂsznauﬁumuﬁLaﬂ‘imsﬁﬂa’manﬁumafmmsm)
udnwnanaiaiinaa Audaad  308-309-1318 u3-053(01)-001/30&1l - 05301  Plastic product manufacturer nAnfuaitafinaadin 02323 1642
uan (Hunazdusaavin),nsvintnaradniiugia
13N nayad Arda 308-309-1122 u3-053(01)-001/32&31 05301 - Plastic product manufacturer for refrigerator, air 02709 4054-7 0 2324 0596
condition (HAad LI IUTTNAaUWRRANVAIG LAY
fugiuarasanineu tesasdfuannduaziy q
7lata unyunaaady uan.  308-309-1093 u.53(1)-1/37 05301 Plastic product manufacturer (H&asfiguainanasin) 02709 4314-7 02324 0699
Inamanand waadin uan.  308-309-1114 u3-053(01)-001/34&1 05301  Plastic product manufacturer (W&asfiausiwaasin) 02323 0727-9 023240730
NMAENd wanafn uan. 308-309-1090 u3-053(01)-002/31s1l 05301  Plastic product manufacturer (W&afausiwaasin) 02324 0597-8 02324 0699
0 Ine wandin dudaedd  308-309-2005 u3-053(01)-001/35&1 05301  Plastic product manufacturer for calculator (Gugau 02324 0845-6 02324 0097
Uan. A3adAImIaAviaInwaERN dudiunaswaa
saLduLin savtvinaLtAnvinannwaiain)
Ta'lvea wans6n uan. 308-309-1336 05301 Plastic product manufacturer 023239173 023230929
Bud wanadn uan. 308-309-1297 u3-053(04)-001/40s11 05304 Plastic bottle manufacturer Naasfiausinaadin wIn 02709 4800--2 02709 4379
NARAN
NSERAULNEAT LN, 308-309-1001 u3-053(04)-001/28&1 05304 Plastic sake manufacturer (fNwana@nau WAasauai 02224 0122 02323 9293
waaRndu quarnsEEAUNAERNTIY)
W3UY IFnas uan. 308-309-1175  uil.53(4)-1/2544 05304 Plastic product manufacturer for packaging (H&aL553
Auginuuaay)
1ad 1a A (Uszindlng) uan. 308-309-1301 u3-053(04)-001/31&1 05304  Paint and powder coating manufacture &7A141u 027093556 023240813

ANFINNITUNAIAAN, FnIuazilAaudwaradin (g9
a8y, HIMI), UNABNARANNUALSINHEUAULTTA
warafnlvi ilandatiawanafinlnanssuia

ANRINNTIN
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Factories Name Location Code Industrial Code DIW Ca‘dé\‘ VT [ l[ b Production Telephon No. FAX

waiilla Wau uan. 308-309-1317 u3-053(04)-001/33s1 05304 Plastic bag manufacturer (aowanadnissiangoue 02324 0704-6 023240707

uaaedu 1)
Inaaaviflan uan. 308-309-1112 u3-053(04)-004/34&1 05304 Plastic product manufacturer for packaging (weiu 02324 0354-5 023240804

warganlag1nsuldidlunisiivvia)
ey ueasIwsd uan. 308-309-1046 u3-053(05)-001/40& 05305  Sponge (Wa1in) 0 2709 4449-57 0 2709 4448
T8l matulad (Usewnd 308-309-2050 u3-053(05)-002/43&1l ~ 05305 Bulleet casket manufacturer (adugnilu,iA3addnswdn 02709 6800-7 0 2709 6761
‘lne) uan. adugnilu Taaldssuudaluid, warddingnndezia

619 9 TanzAauiniiase q (flae, ang, ez, ezl

LAREN)
iR uan. 308-309-1143 05305 - Plastic product manufacturer for modular telephone

accessory (WA Tusgh unarafiniialdlunisuin

MODULAR TELEPHONE ACCESSORY)
e 18 129 wWafY uan. 308-309-1140 u1l.53(5)-1/40 05305 Plastic product manufacturer (WRasfiguainalasin) 02324 0465-6 0 2324 0467
fluna Bdueasingd uan. 308-309-2030 u1l.53(5)-1/41 05305  Roller skate manufacturing (Aawana@naudiudu 02243 0688-9 02709 4231
(4.810) 619 9 AavsaLvinTslaasaLAn, dusiusie q uav

AaNTIeas, dudiusig 9 uadaiaeliluiin, dusiu

wa9ld6ing 9 Avinanwanadin, naauIRUWATAGNY 9,

Fugrue1 9 2auifu wazsuvnansudusiusie

Wian1ssvaan
funa dunasnsg uan. 308-309-2029 u1l.53(5)-3/45 05305 Roller skate manufacturing (§awaiafinaudusiu 02324 0688-9 02709 4231
(24.89) 619 9 BadsadvinTsiaasaLin, dudiusne q uas

AaNfeas, dudiusie 9 vasaTaeldlni, fusu

2a9ldene 9 Avhanwaain, HAAWIRNWATRAG9 1,

Fudiueng 9 2audAuw, fudiualnsaifiwn,3ag

flasfuatifivie, fusiu
affiving (Uszinalne) uan.  308-309-1063 u1l.53(5)-2/45 05305 Acrylic Sheet manufacturer (NRaAUUNRREN) 02266 3086 02266 3132
auAa UGN WNALNARY 308-309-2007 . u3-053(05)-002/42&1 05305 Plastic product manufacturer for packaging (N&euss3 03431 1273-4

uan.

Aouad aaanaudusruussatauaifivinaanaiain)
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Factories Name

Location Code

Industrial Code DIW Ca‘dé\‘ VT [ l[ 2

Production

Telephon No.

FAX

Hauwuiage uan.

Wiy Wuinasinsed
(Uszinelne) uan.

Sulmasiudunua Wauls

uan.

111 Laviie uan.
LNATAT ARAYUATA UAN.
(WaNAEs ALasLEINE1ST)

tiung dudandaa (lna

WRUR) UIN.

Tna Witang uan.

a a |73 e
12.8. M. 1 uLeaslwsg uan.
duna wdda (Ussinalng)

uan.

wENan 3783 uan.

aunuud dlasadv 4a uan.

fiudu wmAaTudf uan.

31 vaad wuuyunALas9

uan.

308-309-2006

308-309-2033

308-309-2045

308-309-2022
308-309-2036

308-309-2037

308-309-1108
308-309-1044
308-309-2046

308-309-2034

308-309-1280

308-309-2032

308-309-2039

u1l.53(7)-1/2540

42-053(07)-001/32&1]

43-053(07)-002/43#1
43-053(08)-001/40#1l

43-053(08)-001/384l
43-081(01)-001/33&1l
143-081(03)-001/34&4l

143-084(01)-002/32a1

u1l.86-1/43

13-086(00)-001/32&1

05305

05307

05307

05307
05308

05308

08101
08103
08103

08401

08600

08600

08600

Plastic product manufacturer for packaging (NR6aL559
Aouad aaanudURIULTTHUrINvinanwangsin)

Raller skate and ice skate manufacturing (aa&1n354
f9aansasvinlssasaiie ladaiin ndauazrvinnis@n
529N AAAETY 9 LAaZTURIUUDITAILYAN)

Leather shoes manufacturer (f3UuusaILvinvinaIa11le
P.V.C. P.U. isgnausasvingsasl)

Roller skate manufacturing

Plastic sheet manufacturer (vinwaa@ntiluuweiu)

Sticker manufacturer (HAALNURNTU WHUAUAINNTAY
fghnLnasg)

Measuring instrument (ta3adiadauazailnsal)
instrument (1p3aviaunwne)

nadausinnsuwnd adasainsunne (aan
inda eanalilafiouazynailnseal)
iwsavdsedunmedaudiiion uazdanuauiugiunia
sfiuilsznauadavilsedusaudiiiion &uduazuinns
Usuanfiuduvdasdrulsznauiaiasilsedudoyuel
W aaanIuussadaeiildd vuussadudn

Sporting product (nAafauaitadasAvinigiiuay
adnsal vinnsdadvaan dmiaanaldn aage
WnAuNAaAuaitazavinn)

Ski, \iudinsasasvingiie, 8Als, sn3udiudiusacvin
&htjs,aAauase, ndudusiuailnsalfin, ipiasienu
nazadnsaivadaaldeng 9

aiUnsalAvn (@nuaaanNnUILN-LTABNLALEN)

02709 3926-8

02324 0348-9

02709 2600
02208 9910

02709 8114

0 2324 0905-6
0 2258 0446-9
02324 0288

02324 0384-8

02751 9051-
60,0 2709
3066

02324 0202

023240770

02324 0349

02709 2622
02208 9315

02324 0604

02324 0283

02324 0389

02751 9065-
602709 3077

02324 0202

02324 0350-1


nkam
Typewritten Text
163


164

Factories Name Location Code Industrial Code  DIW Code \Tf [ / > Telephon No. FAX
WUNLNA AFILNN LN, 308-309-2035 u.87(1)-1/2533 08701 MAAUAZVINAIAUAILRURINSLLAN GAAT LANE 02324 0373 023240789
fiuguginsal uardiudlsznavuasifiniadu ussydouai
2a9finidy wazn1sdaiianissvaan
Insduving uan. 308-309-1139 1.87(4)-1/32 08704 su'liiseing
gunsdsinns Taauiualsty  308-309-1252 uil.88-1/41 08800  Tsemdnnszudlvduazlain (Useianlaauiuasdu) 022536466 02253 8085
Uan.
sULY3aaNGau uan. 308-309-1141 u3-089(00)-001/35&1 08900 dandiautrial TulATLAULKRILALAITNAULKRY 02457 9391-2 02457 9390,
02323 0726
W.1a8.9 8faasud uan. 308-309-1180 u1/.89-1/43 08900 _Maflaiastau 02709 3444-5 02709 3398
Inadudaaiaa LA" uan. 308-309-1132 u3-089(00)-001/32&11 08900 wssaA2ila1masLau 02312 0100-20 0 2312 0126,
02323 1641
AaglAaaad uan. 308-309-1018 uu.91(1)-3/45 09101  WANUAZWUIUITIINURRAAY 02233 4338-9
JALAUNBIUY LN, 308-309-1234 u3-091(01)-001/40&] 09101 uivussaddansi uasiafidauaidiniuanannssuds 02259 0276-9 0 2258 9528
nalagliinsnde wandfiauduasiaisausig iy
andvnTINEINA
7i.13.LWA UIN. 308-309-1094 u3-091(01)-001/34&1 09101 uiiaﬁﬁ\nﬁ b 02254 1490-7 02254 1499
unayey e avARWIUNR 308-309-1162 09101  wiivussaRUAILAMU JUUlIWTUATIAZAINA
W3 e T2 TaLadcind 308-309-2027  uil.91(1)-4/2545 09101 Wiudasaiunssurhndudl IaLAu BURY Ul 02324 0204-6 0 2324 0207
uan. aszaafudl elutaruanunandvinssudvaan da
el anmaihdihuazavaansollseing uag
Wi UsTAAUA 1 TelaifinnsHAs
Taifaufla wAuLUES UAn. 308-309-1325 UU.92-1/44 09200 am&1RAIIUYAILEAY 02681 1035 02681 1055-6
02324 0617
aaude WU uan. 308-309-1287  u1l.100(1)-1/2545 10001 SudtenuRayludsadnsanuauns saauasuazdiudru 023895394, 02395 2663
anaNnunITU 027106397-9 02710 6390-1
gls waudie 83w Auflo uan.  308-309-1214 10005 - yutAzauflITans Uszinn 4.28
wamfllaa tWand wauvi  308-309-1204 10005 fuiadaufrtias dng Tansdinuazrlaneiialyl
TAaf9 uan.
N.12%. IWAaNHY uan. 308-309-1177 10005 = Auonsd

Remark: Location code are set for the developed database in study
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Appendix C
List of Waste Type code and Waste Group code

Table C-1 List of waste code in food industry

(4) msafdmnuunda’ludiuin  Canned pasta sauce (N&nsiaM9ia1115 - Amnaznanluiu 601700 Contaminated Sludge
tHuatmsannded wsans & usasl)

vinsfuvalasiuiilu

amsnndasiviusans

00503  (3) msvinundu uuw9 w3a  Non-Dairy creamers (WAGAINLTALIN) m‘uum 100900 Organic NHW
UUTTLNE nMnagnauinEauLaznnazAaY 101000 Sludge NHW
UFEIINATLUIUNINAR 200100 Wastewater NHW
Acetic acid 500100 Corrosive Waste(Acid) HZW
asfiansau 500100 Corrosive Waste(Acid) HZW
Sulfuric acid 500100 Corrosive Waste(Acid) HZW
: 501200 Oxidizing Waste HZW
Cyclohexane 501800 Flammable Waste HZW
ashn m 501800 Flammable Waste HzZW
Diethyl ether 501800 Flammable Waste HZW
Methyl alcohol. 502000 Explosive Waste HZW
dandn 200 &ag ﬂuu‘jau 600501 Contaminated Steel Drum  HZW
Hi@iﬂﬁdﬂzlz ans 601500 Contaminated Plastic HzZW

Awdlawhiiundadu . az
AAuLNaI&AN 45 8as durilay 601500 Contaminated Plastic HzZW

LANI AU

wuaead, awllane 601900  Battery HZW
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naan NNl duan 602000 Lamp Hzw
wasiuEnad (Juuasiduly) 602300 Dust HZW
00601 (1) msvihawmnsannd&adin  Frozen seafood, manufacturer and LA AUIUDIUITNLLA 100900 Organic NHW
uasnss?‘tum?usﬁwﬁnuas e>iporfer (‘ma“ar;»\ia:n*msvﬁr::l,favl,l,‘?jl,l,:il“\'l4I :I’J”W\\ 101800  Paper NHW
annALdinli'le wWaadaugiavisududs, fundiniia
fuaanwdnduaiainig, Mulzue LAMNRRAN 101400 Plastic NHW
fauad)
00602  (2) manuaudmiun Teae3®  Frozen manufacturer and exporter yjimn‘ \‘ “ : 100500  Steel scrap NHW
au suaiu 1dnda aag (f9aanarmsuaudy) LAEAe-1ldande 100900 Organic NHW
ANNuiY wiavinlviiianuds AsnszNY 101800  Paper NHW
Taadundundaiitanuiv LAROIWANFAN 101400  Plastic NHW
LARATEAIWAEAN 101400  Plastic NHW
Lerr 'l 101100 Wood NHW
00701 (1) msaAmUTuanFL Vegetable oil and non-dairy creamers maﬁ 200300 fiLARASALARG NHW
wiaded via'luiuaindad WAALAZLUIUTTUNTURY, LU AL zT/omﬁn/mmﬁnﬁﬂhm 100500  Steel scrap NHW
iy, endiawnlang, Waadueiviy fluannssnunsuda 100500  Steel scrap NHW
;’}““5(’2“@%;"2;‘:;?;}:?;‘:;” LAMLAERA 100500  Steel scrap NHW
W (W& vt
szanalA3asFuA i, inendanszan mﬁﬂumwm 101600 tpaper NAW
meanardin/daaitdaannnis 101400 Plastic NHW
HRB
aonaaBinuasndaniady 101400  Plastic NHW
fuannnszuuNIATAYUNTUNY 100800  Soil NHW
dfundaduilduds 0 501500 Used Oil HZW
aMAuzusTInIalalasanain 601800 Contaminated Container HzZW
maugussansaviasvasn 601800 Contaminated Container HzZW
Jaauuidauasiadl (Contaminated = 602600 Contaminated material HZW

Material)
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01302

wiaguavaus

(2) Msvinue3avlsonau 58 Sauce manufacturer aW“"

167

packager (maum ),

AMATLAH 101800  Paper

Food Processing

LAZLUYLTTIUINAN

LB

Animal // ~ Aba
__Oil_

Beverage b u(\

v

RONUUINBUINNT )
ANRINTUNIINENRE
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Table C-2 List of waste code in textile industry

02706

\//

(6) msviriaqanntdula Polyester padding qulting fab Anlang 102600 Mixed Metal
gsuldviniung wiu wia  needle punch, hig nsolutio ‘ '
SN ERGER (HARFuaiNEUlEITUIF LR

L@uleadssing) wp:r &GN 101400 Plastic

4 45\

Fibres, Textiles

( JM\

RONUUINBUINNT )
ANRINTUNIINENRE

168

NHW

NHW
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"1l
Table C-3 List of waste code in wood industry \ / /

03700

602400

TsenuvinA3agzaunia Wood product manufature
w3avauuadluatAsanlil  (nanfauifvinann'li iy
uAd B9 visaalanvdu 49 tasfiiaas vasdnia:
flde3asizaunianiavny

Ink,Colour

Furniture material manofact

weivaaluaimisann .

wasAndaidng uay (;J\Ia?nmu}w;ajﬁq
sufefusiuvaonandmel  WaIBRBINEIR, KAATL
S9na alnsalzavWastiiaasd,ds

Aanmsdtnasiitang T
via uavainsaliiAeila

Jj.’.\ - :‘" < 1’/’.}"
— =
Z oy R B
441.//*.;;‘ / '}"‘Q\'J""

u.g*(u
| |

AOUUINBUSNNS
NAINTUNNINENAY
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Table C-4 List of waste code in paper industry

170

03900  Ts9vnuUNAAAAULUITIANN  Paper box manufacturer (naav LA iu 'l 101100 Wood NHW
aszanunaiiania AszAEgNYNARUEANLAZARAY wgewaEAn 101400  Plastic NHW
wrunszanlWiuas ATEANHUTY ARAINTLANHYNNWNRAU  LAMATIAN M 101800 Paper NHW
(Fibreboard) \&nuaznaasnsaneudy uay dhendofldn 502300 Film Chemical HZW

WARA A UNYINAIINATEA) PLATE WATER (1h&191wan) 502400 Other chemical waste HZW
POWERWATER 502400 Other chemical waste HZW
VARNISH WATER (11&1919121) 502400 Other chemical waste HZW
WASTE GLUE 502400 Other chemical waste HzZW
WWT Sludge 601700 Contaminated Sludge HZW
Maugdanwiday 601800 Contaminated Container ~ HZW
aruinane 601900 Battery HZW
W - 602000 Lamp HZW
alnsaita3aslddrineu 602500 Contaminated garbage HZW
\ﬁm - 602500 Contaminated garbage HZW
Paper sheet and box manufacturer( LABLARA 100500  Steel scrap NHW
LAUNTEAYNWALRTARAINTEATL mﬁnaﬂﬁ 101000 Sludge NHW
anwn) =
LA ATEA 101800 Paper NHW
Used Oil e 501800 Flammable Waste HzZW
nsvilavaiilsd 600600 Pressure container (spray ~ HZW
can)
esindudawidiy 601100 Contaminated Fabric HzZW
naan'lu 602000 Lamp HZW

04002  (2) msvinnAadauaidiofilad  Diapers, sanitary napskin (fadau Amndn 100500 Steel scrap NHW
mMauzussaanaia nsvane  dsas dhaunfiuasunusaedy) | gwwanadn . 101400 Plastic NHW
NIANITENRLLUY ta['l;ﬂ‘;gﬂl'\'ﬂ’ E WV N Iums B WwE %1800 Paper NHW
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Paper, pulp — !Ieac .
/ ’ ( t\b

RONUUINBUINNT )
ANRINTUNIINENRE
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Table C-5 List of waste code in chemical industry

04201

(1) msvinafidauad &suafl
wiaidaLal

172

Adhesives and seavlants manufacturer LAx AT 101800 Paper NHW
for construction and vehicle (N&®,
e, daanwaziiiuii
ADHESIVES uag SEAVLANTS 600501 Contaminated Steel Drum  HZW
RNIULNUNINULLALRIN ARG )
Chemical product for textile industry ~ Waste Water Treatment Sludge 601700 Contaminated Sludge HzZW
(wafifeuad 1y &danldilu
qmamnssuﬁoma)
Chemical product for textile industry, 7 ssqﬂfﬂmsmmﬁ 102500 anzuzussytuiau NHW
leather industry and paper industry au dstaiiliduae
(il NiuaenaunsTUINE Y FaannsEIIuNTHAAWNE 501100 Heavy metal HZW
9“9 LaznTEeNy Inafus1nu
gAIUNIINAN WU LARAL) E@Lﬁﬂ 601700 Contaminated Sludge HZW
Chemical product manufacturer for Butylacytate 500100 Corrosive Waste(Acid) HZW
textile industry and paper industry ~ Ethylacytate 501800 Flammable Waste HzwW
(nfifusidmiuansunssu@ova  Methyl Methacrylate / 502400 Other chemical waste HZW
LAZATLANM) dondnilal auie 200 Aas 600501 Contaminated Steel Drum  HZW
huifau Organic Solvent

Chemical product manufacturer for WASTEWATER 501100 Heavy metal HZW
textile industry and wastewater
treatment (fnstafiildluananvingsy

Other chemical waste HzZW

dovauarlilunisindaide) W\&TM E5i12400
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Chemical product manufacturing aaglutiau(asuansial) 602500 Contaminated garbage Hzw
(vailfeuad) Jaquuwiday (saf) 602600 Contaminated material HzZW
Chemical product manufaturer for LABLUAN 100500  Steel scrap NHW
wastewater treatment (W@RAouoitAfl @R WANERA 101400 Plastic NHW
wasHAnduai POLYOL BLENDED tAMnssa® 101800 Paper NHW
wagwdnansiafilunmsiniaaniwii) ORGANICOIL 501500 Used Oil HZW
OIL AND CHEMICAL 501800 Flammable Waste HzZW
Surfactant 502400 Other chemical waste HZW
EDUNINE V-FLUID 502400 Other chemical waste HZW
Aemauzhwdauafifai 600501 Contaminated Steel Drum  HZW
nszilavaiysed 600600 Pressure container (spray ~ HZW
can)
Activated Carbon 600900 Contaminated Wood HzZwW
Contaminated Garbage 602500 Contaminated garbage HZW
Chemical product maufacturer (W&n Wl 101200  Foam scrap NHW
uazAwineieaf) LARAN 101600 Fabric scrap NHW
qefladh,geflatafia. < 101600  Fabric scrap NHW
Wastewater 501100 Heavy metal HZW
Chromium sulphate manufacturer (1Al ate Contaminated 601200 Contaminated Paper HzW
wanlasfioudane) Bag
Sodium hydroxide, Hydrochloric acid, A1AaZAaUANNNTELIUNTHAR 101000  Sludge NHW
Chlorene maufacturer (1Afifeuai 11 dndavsans
a'lW, nsaLnia, ARETULART) Vi@%,@f”l Ij 601900 Battery HZW
Sorbital compound manufaturer LA HINR AT UTA 100900 Organic NHW
(nAnsa9l SORBITAL wayasn ;
AUNII) wonsagthena 102400 wonsasiinna NHW
Sulfuric Acid (nsafAugdu) UL 501100 Heavy metal HzZwW
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Chemical fertirser Herbisite (flauas  owa1&fin, LAXWAI&GHN 101400

174

04301 (1) msvihile wiadns 3] Plastic
flasdundaddadagiizvia  enUsrdngia) NAQY, LAMNTEAL 101800 Paper NHW
&ad gomdndudaussiaf 600501 Contaminated Steel Drum ~ HZW
msmmﬁanmsmmﬁauamw 600700 Contaminated Sand Hzw
Howanadnduilauasiadl 601500 Contaminated Plastic HZW
Fertilizer and Herbicides manufacturer L@uLan 100500  Steel scrap NHW
(lauazanlsudagiz) @m\i\u\ﬁe 1Afl 601200 Contaminated Paper HZW
Herbicides manufacturer (s1saiuau  d9'laf@u 600501 Contaminated Steel Drum  HZW
A5LRFULAL TR INULALRT
flasAundandirdndngniz)
Packaging of chemical products for ﬁ‘ durtlauiafisouat auna 600501 Contaminated Steel Drum  HZW
agriculture (wlivussLAfiAuaitneas) us an
donarannlutlauiaiifouai 601500 Contaminated Plastic HZW
2U1AU57 200 KA
04302  (2) mMstAuSnMIUTALLY Manufacturing Mixing and Packaging ﬁam a 100500  Steel scrap NHW
+] a s o . . A ‘
].jiiaﬂﬂ u;saa;nsﬂaa{numa oféChemlcaI product for agllculturle E— 101400  Plastic NHW
AMAndngNunIadnd (HAAUATUTTIENUNUANTAY, 1200 '
e 'ﬁﬁ* 101800  Paper NHW
i
Mixing and Packaging of Herbicide = CHEMICAL WASTE 502400 Other chemical waste HzZwW
(RN WATUTTARTLATANIAAATN )
04400  Tsvvursznaufang Alkyed and unsaturated polyester f91man 20 1ilau Organic 600501 Contaminated Steel Drum  HZW
LAEAUNTHANENILTTU resins (13gGiudatasyii) V}?nrs ,ﬂ]
dorasevi evdandlauas §91udn 200 ans Uuiilay 600501 Contaminated Steel Drum ~ HZW
wanain visawdule ifundaduldiug
foaszidefitalaum Contaminated Steel Drum ~ HZW

HEAA MR e
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fonan 200 &as duilau 600501 Contaminated Steel Drum  HZW
unumdnduifloug 600502 _Cotaminated Steel Sheet  HZW
Alkyed and unsaturated polyester naanagiitdiauilan,thanwalia@n - 100100  Aluminium scrap NHW
resins (sTudoasziiiaztaiifad e 501100 Heavy metal HZW
au) SUMIKANOL 507 A 501800 Flammable Waste HZW
denifangnw 502400 Other chemical waste HzwW
uilensad 602300 Dust HZW
a"wmﬁﬁyﬂﬁtﬂu 602600 Contaminated material HZW
WALMAT 1}\ Tu13Ty)
Taguuidlausdiu (\Awrn,nszaw, 602600 Contaminated material HZW
NARGN)
04501 (1) msvih&&wmsuldn wWu  Acrilic paint and &iuasdiniuna - a3 l 101800 Paper NHW
wialAlau it nszilavdlwmidaud 600600 Pressure container (spray ~ HZW
can)
PaintSludge 601700 Contaminated Sludge HzwW
Jaguuiilau 602600 Contaminated material HZW
Paint product for printing on glass and inanted 601100 Contaminated Fabric HZW
ceramic paint (RRuiuAILaznTY =
dwmfuielauuunsyay, 2ad aotluilau 601200 Contaminated Paper HzZW
L2i513iA)
Powder Coating (&) LABLUAN = 100500  Steel scrap NHW
fandn 200 aasumndauansiadl 600501 Contaminated Steel Drum  HZW
%'In@l}ﬂnﬂl I I I d 601700 Contaminated Sludge HZW
04503  (3) nMsvinnaudn udnwnas  Lacgure manufacturer (151@aufin  Thinner 501800 Flammable Waste HZW
wiandndauaidrnsuld granduanu'lid,uaainas) : :
sheviags Wm CV] F I’] a gﬁlusoo Contaminated Container ~ HZW
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04602

(2) Msndainainyenane
gnsuldlunsivasevt
1h1fa U5 §asn uda
{flasAulsm w3amu

< g o < 4
uihanasuyw e wiadnd

Medecine Manufacturer (en(Ln&a SALICYLIC ACID
tafisiouad)iadu

ASPIRIN,PARACETAMOL uay

tafifauat ACETIC ACID,HanfaLad

AnsuaaLsIRIRD

(SURFACTANTS, EMULSIFIERS,

WETTING) 12iu

AMPHORTERIC,PHOSPATE

ESTERS,SULPHATE,BLEND

500100

Corrosive Waste(Acid)

176

HZW

04803

(3) msvinnAndausid sy
o % a o < o o
A waasuriAdudvin
v o % a o P
Wilanin ndasiaainiilu

Vi lisiLdingradu’lé

a o P ) o
wWAn St dudrvin gy

vl (Wetting Agents.
Emulsifiers of Penetrants)

wAnAui usuldniinusa
nndasdaaidniuld iy

AINEN (Sizes)

Medecine Manufacturer (e1uhu waaen 101400 Plastic NHW
flaqifu Useianenin, e, undlaa) ATLON 101800 Paper NHW
Isopopyl, Acetone 501800 Flammable Waste HZW
Methyl ethyl ketone 501800 Flammable Waste HzZW
Met 501800 Flammable Waste HZW
Acetone 501800 Flammable Waste HzZW
svhasaadssanuaangasd 501800 _Flammable Waste HZW
Chemical product manufacturer for pet L@iHLanN 100500  Steel scrap NHW
industry (Anfainnusodniy  ewnsgenE 101800  Paper NHW
aa&uNIINA, NI, NTTAW LU fsazareheaniiy 200100 Wastewater NHW
nanfarithalumstaundniaeii  gsasaisagifiodmue 200200 asazaraagiiau NHW
lugvinitlaniin, ndaafiSouaif daine
lifghuiuaasvnssuainisdad ifunaadullfudy 501500 Used Oil HZW
2avReannriadiesied 502400 Other chemical waste HzwW
mauzlwilauiadl 601800 Contaminated Container HZW
wihauuamas . 601900 Battery HZW
uaanl 602000 Lamp HZW
Glue Manufacturer (Zugiunay qonsvewdudau PVC . 601200 Contaminated Paper HzwW
sauLvin, Lafisiaai,nn) mauzdluilauasiadl 601800 Contaminated Container HZW
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iR} URETHANE 602600 Contaminated material HzZwW

USED KETONE 501800 Flammable Waste HZW

USED KETONE+GLUE 501800 Flammable Waste HZW

donauziluiauaiifaad 600501 Contaminated Steel Drum ~ HZW

qewanadin 101400  Plastic NHW

Q9NTTANL 101800 Paper NHW

04804  (4) msvinlaidia'lWl Yag Match manufacturer (\@alsida'\W)  tAswason 101400 Plastic NHW

seilia wiaman liiway LA NFEA I 101800 Paper NHW

I‘mﬁ'ﬁz\ '\3 & 102600 Mixed Metal NHW

04812  (12) mavinwAndauaig iy Casting(uwdoéinegds TUFFTRIDE)  LA®LUAN 100500  Steel scrap NHW

UiAuTany Wy vialia wamdn 100500  Steel scrap NHW

(Metal, Oil or Water Treating AR LT ANTEUIUAUUNITY 501700  Organic Solution HZW

Corfponinds) Ng‘f‘{“vﬂ“f Q'Maﬂmﬁﬁm‘ﬂ 601100 Contaminated Fabric HzwW

gusaafhuasfidunsa anaznautnLde 601700  Contaminated Sludge HzZwW

PREAHARTVIVIMEL ovnauSaltBath 601700 _Contaminated Sludge HZW

VFI;?]';’::: éigiﬁ)s:r;dMaterials or Chemical product manufaturer NILUAN 100500  Steel scrap NHW

Sensiti ) tafifariduiuausuian dnfundaduliug 501500 Used Oil HZW
ensitized Film, Paper or — g - -

Cloth ADILALNANTZIIN U AUUNTUY 501700 Organic Solution HzZW

' ‘Solvent For Detric M 502400 Other chemical waste HZW

PS-X 502400 Other chemical waste HZW

dondntuiauaisaai 600501 Contaminated Steel Drum  HZW

mMAnznauNAsEUnNTeULde 601700 Contaminated Sludge HZW

maaznauvasiln 601700 Contaminated Sludge HZW

Aaugduilauiadl 601800 Contaminated Container HzZW

windaquwdaw. . . 602600 Contaminated material HZW

e idadulilauraisauainidlu 602600 Contaminated material HZW

AMsUURI Tany
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Inorganic Chemicals

178

Chloralkali
alcium chloride

Desalination
Fertiliser

Glass and cerami

Hydrofluoric acid

Nitric acid — ~ Anm

Phosphoric agg

\2
Pigments

D
D T = o e e —

“Sulphuric acid Sulphur dioxide
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Paint

Pesticides, Herbicides

~ Chlorinated hydrocarbons

* Fluoride - J E

enols

. Selenium

ANUTNETIN T N
QW’]@Qﬂ’iﬂLﬁJWﬂ‘V] eI 1NE
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Table C-6 List of waste code in non-metallurigical industry

05400  Tsvoumdeaudd t@ulawdl  Fiber glass reinforced plastic LABNANFAANINTELA? 101400 Plastic NHW
wIaNAndauaindi (NAa SN nNaENTawAY, UL
saaudldudinnysulseaaindae
warahnuaulaudia)

Mirror manufacurer for 101300 Glass scrap NHW
(GLASSID,FRYING PAN COVER)
AAULLATAIAT LaTUviuATEan
fvsuledavanalanans uaanszan
Tudsaaud Huduwnudiwiig
AszaAN g unEaf el
AszanLAiavaaLanas nszandiua
Nusauiiatlddsenaufiunszan
Rasluzauuiansldnnues

finuBsau

102600 Mixed Metal NHW

05801 (1) msvinwAmsiauainaunda Concrete (AAUATANFULAT]) 101500 maun3In NHW
WARSUTiAaUNTANEN
WAaAdu9ifudy wia

Waadausidudaisinas
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Table C-7 List of waste code in metallurigical industry S \\ //
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100700 Sand NHW

500100 Corrosive Waste(Acid) HZW

*»

501500 Used Oil

05900  Tswvuisznaudanis Casting of steel manufacure
WAmAuNsaRe viaan uaa  1an)
30 B “53“3‘“';“5” W38 gtainless Steel wire manufacure
widnnaludiusiu (Ironand |, 80w e AR LA LLRUN
Steel Basic Industries)
4. I8
N
06000  Ts9onuilsznaufanis Magnecium manufacurer(agous

WAenAuage wau vinli
U3ant viaau uaa 3 9
viananlanyludusu 4
fldmanusadnnan
(Non-ferrous Metal Basic
Industries)

Y\ e

wunduges)

Mining (excluding metals)

RONUUINBUINNT )
ANRINTUNIINENRE
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Table C-8 List of waste code in metal industry

182

06100  T599uKAG auUEY Anulay Spare part of machine that are LABLARA 100500  Steel scrap NHW
vidaatauuziua3asiia via  produced by compression of powder
wiaoldfvindrawmd&nusa  steel (fusduaylvaiaiasinsyn
WANNA wazsINge AfaNARILARUENSATUTL) ;;%L - 100500  Steel scrap NHW
gruilsenauniaainsal
ww3aviiav3aeiaslzddonan ,
06301 (1) msvihdudsznau Conainer manufaturing (NARARTAAY LABLUAN 100500  Steel scrap NHW
drusuldlunisnagsig uLuas wagsatnIaLaas NanAuad
gewu dsegih dod wda Avihannumdndminssuuavasnevia
Usasln #199)
06302  (2) msvindiudsznau Casting zinc manufacurerfiugiu ‘ 601700 Contaminated Sludge HZW
dusuldlunisnasivainns adnsal agludvasguini&isn
Aagiwanndonzdviaa ]
06402  (2) msvihnAasduaiaedd  Compressed metal productw@asionsl LA IAaNY 102600 Mixed Metal NHW
funtanszunn vinanlavewsuamaizinwianszunn M{ 501800 Flammable Waste HZW
PVC UNDER COAT 601500 Contaminated Plastic HZW
IARFUOULAN m 100400 Stainless scrap NHW
LABLARA 100500  Steel scrap NHW
tupe viauan'lsafinauezidu Ausd  Solid Sludge ~ 601700 Contaminated Sludge HzwW

guaunde Taavinannumanlsaiiu
waziany

nanfouaisng 9 Aldduanainnssu
21117, 91UAALLEY, 9T UIAINTTULRY VI EJ I l jﬂ’] j
. o -V

0O Io0OAANANOADIAAAADI
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Fusdndadusitanenlddudian Auuasiunsidunadr 501800 Flammable Waste Hzw
nslind lfa R&W’mﬂ 600501 Contaminated Steel Drum  HZW
nanAurilangdrantsuilsgal i Luan 100500  Steel scrap NHW
ane yulane énm 501100 Heavy metal HZW
06405  (5) msviuAadusiannain  wan SCREWS a6 azdinde) wily  tAdaLaulas 100400 Stainless scrap NHW

wiasaalda defildadan LA MNLUANFLAULAR NNTAN
- a_dv w N a
wiasawatdaniuéiaauu  wazudnis SCREWS aia agdlinder
wilun e NUANFUAULAF

06408  (8) msvintmzavgusiouad Fushunarmuau lmaw 100200 Brass scrap NHW
Wdnusalansiadauaiag = L\
nasmdas dmsulitunns it A 100700  Sand NHW
?:‘5”;12’;?/;’:55“’”5””5’“ 1 - 501500  Used Oil HZW
06409  (9) NMsviA3adlHi&n 9 wiasldluasizau (fau,&an,ia)  LARLUAN LABFLAULAE 102600 Mixed Metal NHW
ANnlany wanuazlssnauadasldunlsy
21119 Ly Ndlaaia Adaaialii
wazwAl a1a 'l dndadhn fa
Eadla wlauazdsznay,vinns@n
wasusnmsdamsuiarasliluasatzau
wasluisousu
Wisdnuvaldlunisdalane uay . duwdan 100500  Steel scrap NHW
a < i a . (W Y i om0 Ry S
gam_ma)rmaawmm(ngh Alloy asnulnanaeaan 102100  AgnulWanALaLEN NHW
astings
g wERAAALGEY 102300 WRAAAIALATLKT NHW
L N oJ
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Metals(Extraction and

refining)
Metals (Finishing/surface Anodising
treatments) Degreasing

Electroplating
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recious meta

/

= D AN
Foundries Ill E N

Machine shops
bsorb ﬁ‘

/‘f

Pickling

Pigments
Processing/Engineering

Thiocyanates
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Products

186

——

 Lead
percury
A 1ZRd LN\ N

Batteries

Catalysts

M\\

’\

lllll
““““

RONUUIMNIUSNNS
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Table C-9 List of waste code in machinery industry

Watewater Sludge 101000 Sludge NHW

06500  1599uUNAR Usenau wia UsziAutasasaud, Usinuipsagans

dawilay wiadtauua uazkAnTanfulszan STEELBEST iesdiudll 101100 Wood NHW
LAIavaus LA3adAU uae  SHEET ndndsiAutaiadauddiuiy  L@wnseane 101800 Paper NHW
ufvdiusznauvia EUEUE, ST UG, LATA VLU A TansuasTansHaEn 102600 Mixed Metal NHW
ailnsaluagiadavausd w3a  Launiseavd, LA3avausitiia vAerlziAy 102600 Mixed Metal NHW
rFadfaufana1 Msinwes edavdnsuaznueday - Usedoil 501500 Used Oil HZW
R Tansueu d9ldans DICHLOOROMETHANE 600501 Contaminated Steel Drum ~ HZW
avldiniunaadu 600501 Contaminated Steel Drum ~ HZW
fuldans MEK 600501 Contaminated Steel Drum  HZW
Holdans MATHANOL 600501 _ Contaminated Steel Drum _ HZW
ailnsal-dhudsznavvaviadavilu LA Tany 102600 Mixed Metal NHW

FnEuaATaINan LAFavE U 2 ,
wiavinsuasatadliih (waidu ulduad 501500 Used Oil HzwW

/

»\'. o

R910AU danNAAY JanwaT Aualsy A 501500 Used Oil HZW
LRAULLUNYURNG NAIAAY LHUTAY) R, sed ol

07702  (2) msvihdiuduitAr wia  Parts of car (Busiusaaue 602400 Ink,Colour HZW
aunsalgvidusoaud wsa  sadnsEuBUE (Ns¥ANFDINAY
N9 I&eyaan) dusdrudsynausigs M

warfiuduaiasaudiianisinens)

AT¥ANRINAIE NS UTO UG LARWRNFRN 101400 Plastic NHW
wAwAsTA 101800 Paper NHW
g 501100 Heavy metal HZW
aruswdauiad © 601800 Contaminated Container ~ HZW

mng 602400 Ink,Colour HZW
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HAALRZIUA9UsENA
EN9EIUE, ALnan&
UG

Jaadurdavlusaauduasnis S LAHIan 100500  Steel scrap
sagtvinaalusaern

NHW

2 ‘__L_mel’ﬁh azdona 101600  Fabric scrap NHW

0,-?

frsasTanfuiianisnani: o weEsduguli 101100 Wood
Joufuudaniaglaaanaunisuu | ; |
gna&udn CANEuATeNE 101600  Fabric scrap

NHW

NHW

= ] 102000 Roof board NHW

S et oo Mhedved W
A
™ svilavdaiilsed 600600 Pressure container (spray ~ HZW
o - — -Q can)
Y
J i 601900 Battery

RONUUINBUINNT )
ANRINTUNIINENRE
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Table C-10 List of waste code in electronical industry

06900

1599 Ui Usznau
Aaulay uiadauuaiu

= o = o o
LAavAIuIaL LAavvintiyd

= o o o
LATAYINTRINSUTTLULOS

a o o 5,

1212 LR usuldiu
MIAUIANATARIGR K3a

o - =
Adfinaundan wiaLAsag
a & a s a wva
aannsatinddnsulfiia
PR a o o =
AudiayafiAeadiasdu ia
adnsal (Digital or Analog
Compute

paufuinnldiuiaTasnuwfiaLay  wagéhn
EaIwsuLeas aaulindusy

vadag TN aaUMINA

f5a71 (LASER CARTRIDGES)

1ATALARZUTNNT HRRAUIUTIR

101400

Plastic

189

07100

T9uUKAR Usznay
Aauilay sadauuaiu
= o - a o < o
LASAYANTUIaNAn T i
o o o o al
syl Tuadun 70 e
9 o = o o
1 IWA teFavaud WA
o o o o .
tesavALiia Wil wiia
y =
wilavuse' Wil te3asdy
= o o o > 9
wiatadu' Wil te3asld
o o) =
guduuna i 1a3av
o) =
aaung Wi Ledagas
wraanua Wi

‘ﬁij‘via (PACKING MATERIAL), 602400  Ink,Colour HZW

v3avAnsIUNvalnsalnazliudiu

2a9LATaddins (MACHINE AND

SPARE

wiluzasadasAruio 101400 Plastic NHW

Machine for plastic industry and 100500  Steel scrap NHW

thermal controller for painting

(W3avauiawaadin wa3avilau

Winwanadin tesavaiuaANamugdl

LAUW)

Past of electronically machine and tAragiiiian 100100  Aluminium scrap NHW

monitor of computer (fufus vy LANNAILAY 100300 Copper scrap NHW

wwiavaidnnsafing 1JVszna1|aamw LABLARA 100500  Steel scrap NHW

grauiiieas 12-14 i) sy 101200 Foam scrap NHW
LARWRNRGN 101400 Plastic NHW
G 101800 Paper NHW

Transformer manufacturer (HAQWRE Vl,m:mﬁ';uaznsmﬁao 101300 Glass scrap NHW

stanuaiiawilaeluvn) WHWAEAAUAZENY 101400 Plastic NHW
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WX, f1e wiadona 101600 Fabric scrap NHW

(AR TaNTUATAI2AUY 102600 Mixed Metal NHW
Waste Qil 501500 Used Oil HzZW
Wa > 501800 Flammable Waste HZW
Transformer manufacturer(iiiawday dsiunaaduliuan 501500 Used Oil HzwW
Wihuuutdhing) Shdfunazninfuginun 501500 Used Oil HzwW
ARLAUG 502400 Other chemical waste HZW
07200 1s99uKAs Usznau Circuit plating (WHURNALHI9AT 4 meﬁ 601800 Contaminated Container ~ HZW
ﬁ@;uﬂm M%aqjgmwm W) % \
"mi’i’{“"ﬂ LAva vl Electronically parts and product LARLARA, LAdagiitday, LAy 102600 Mixed Metal NHW
Tnsvidd LAsavnszanaLdes x
vEaruTindes Lataoiay manufa(cturiar (2 na Fusuuay Naley \ _
weuLde A3astiuindn RulasalRudnBianTusiiag M-J ‘ S01500 " Used Ol A
vanetastiufinaedae ﬁwhasa:m Ussan s1sisenay 502400 Other chemical waste HzwW
wil Ledasiiudinduan 181asasuau (ALIPHATIC
wiavtiufindiein 1asas PETROLEUM NAPHTHA)
\wuvtaldasiiufinuauniw Fixed resistor (adunszualuih  tARTansLazIanemas 102600 Mixed Metal NHW
(Rvieni wazaaaInd st lulasuainas, ihfunaaiiu 501500 Used Qil HZW
alanuamuilfuilye, 10505010, 9 1udU CRE 501500 Used Oil HZW
Jmnssy, @ msuaiasdng iadasiia i dwud 502400 Other chemical waste HzZW
na Aneadnsaldinavsaiiag, wowdntuiiauiniu 600503 Contaminated Steel HZW
allnsalluiin, iadasinsananvingsy ~ Powder
waTRUAIANEINATIN nszilasdailse 600600 Pressure container (spray ~ HZW
can)
Lesdnluilausnsiad .~ 601100 Contaminated Fabric HZW

naaaluWgaalssiaus 602000 Lamp HZW
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Key board of computer, plastic mould el CUTUNITHRA 101900 Rubber NHW
(weoAddmiuLATasAaufLnas Ru
WTadARLRY TNsANY uazdu Kae

WURNWULURINTUNR A LLNIAE)

Printed Circuit Board (L0995 aaililasaaa’lss (Copper chloride) 501100 Heavy metal HZW
mlﬁj“mm“’“"""“"‘”"'“““’”""’“ ‘maaznay 601700 Contaminated Sludge HZW
") WH99RT IWHAN (weu PCB) 602100 Circuit board HZW
;Mﬂm 602500 Contaminated garbage HZW
HRALRZTUIINAG NAOAUNUT LARWRIEAN, LA INALNDT 101400 Plastic NHW
LARAUMENRIRAN, HAALNNUN
ﬁud’muasaﬂnmimaauﬁﬁuﬁ, — ] . .
slaunsnnBlsefudrualnsal i ﬁn,‘nﬁwﬁmas 101400  Plastic NHW
aldnnsadla =
07300 T599nunda Usznaunia electrically wire manufacturer (W&a  t@r&alW(@uiiunasunv) 100300 Copper scrap NHW
Fowlasia3asiiania wartlsznavanelWiialdduailasal

wsaelilWihidlildssyls  AwwaTnsiiad, ilanisduazusans

luadule waysInde Wenduanalviialdfualnsaidian aou@y) 101400 Plastic NHW
frudsznauniaadnsaluas  Tnsiiag) -
HRAAUNAINAI M

07401 (1) msvihvimaalWih w3a  Lamp manufacturer (MaaalWauia  LA¥KRaALAD 101300 Glass scrap NHW
a9 Tanlwvh \an) &vaaa'lw, 2 maanlu 102600 Mixed Metal NHW
Lamp manufacturer (MaaalWauia AKaaawil 101300 Glass scrap NHW

B0, naanlidsedu, vaan'lianues
AUIALAN)
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(2) Msvihaia wiaane
tatdaiuauIu

Copper wire (R1aMadLadtadau
e, Ldae, Ladaudiyn)

07405

(5) MavinsiatAuwaeou
WA viaunsiandiia
wasunihafiey v3a
Afiauiio wagsIndofiudgiu
ADINANAUNHINR

Battery manufacturer (Leiuiu
wuaLaasy)

192

Battery manufacturer (iianuaianas
sasuduRgIaInTENULUL, Usynau
wuataaisananaslaud Usenau'ld
asasthiiu Usenau'ldnsasanna
dmsuLaTaveus)

Plastic cover of battery manufacturer
(HAndausinaradnuayiddaniida
wuALAa3)

widn 100500  Steel scrap
3R LABWARGN 101400 Plastic NHW
naagnsTNE 101800  Paper NHW
&Y 500200 Corrosive Waste(Base) HZW
Nings 501800 Flammable Waste Hzw
il 600501 Contaminated Steel Drum  HZW
101800 Paper NHW
LUALADILAN ,LUALADFZENTA 601900 Battery HZW
m‘%amommswﬂ 101400 Plastic NHW
Ve
LA EINIETING 101900 Rubber NHW

Electricity Generation

Combustion products

Cooling water

Pulverise fuel ash
Sulphur dioxide

Electrical, electronics

Copper

Mercury | |11

Precious metals
= . Q
Selenium
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Table C-11 List of waste code in miscellaneous industry

03201 (1) wilvdad wvuded wwn&md  Furniture, fabric and leather cover of  tem'Lii 101100 Wood NHW
nsendnd nilaiiian furniture(tWasfiiaasuseinniamh N — .
wiluni, milaLiian uagin) _L}”“u\"‘(\ 101400  Plastic At
03202  (2) Tawdn Fiber manufaturer (e u i) LA ATEAN I, NRAINTEA 101800 Paper NHW
03300  T599uUNAATDILTIN UFD Material of shoe, hat, gloves, luggage @wa‘l%t&iﬁﬁ‘lmswﬁ 101400 Plastic NHW
i{uauuw?osaotm :fiou"l,mw rvnanufaturerv(wamu;asa:mmﬂ TadoLas1Ev 101600  Fabric scrap NHW
vinanlil envauwdy envdn Tususasvinnnaila, Judinvu;ny p
ving vidawaadndadngl nudle, dudiugefia uavasuihnn - Y 5“‘""\ \ A 101800  Paper NHW
(o)) AR TANILAYTANEREY 102600 Mixed Metal NHW
04101 (1) mMsAuW msvinudutAy  File of document (wutan&siia LA 0}, ‘ 101800 Paper NHW
anans mMstfuay vindn - dvaan) <%
WiaAUUAIRIANA Opset printed product (&9Anwaaw  11dn 100500  Steel scrap NHW
vn) VDRI S o 101100 Wood NHW
I GRE R 101400 Plastic NHW
s 101800  Paper NHW
Mauzuazsariluidauiiu 601100 Contaminated Fabric HZW
05300  1s99utlsznaufanis Plastic product manufacturer wAsman 100500  Steel scrap NHW
Wendundadurinanatn  (WAaFuriwaahin naauazlsENAYL LA WANEAN 101400 Plastic NHW
atnolaatronde vianans  dududianinsiadraufineas vl AMATEAS - 101800 Paper NHW
atind svsialalil A5A1) A daalaud 602600 Contaminated material HZW
05304  (4) nsvinanrurussy Wy Plastic bottle manufacturer naafuad VWU J [ | | J 101400 Plastic NHW
QuUIansTRaL WAARN WIAWARGN L
Plastic product manufacturer for LABLARA 100500 Steel scrap NHW

packaging (WAAUsTATUYILLLEAN) M‘WHI J“I/l F | I N F1I)1800 Paper NHW

LAM TanY 102600 Mixed Metal NHW
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e 7

Plastic product manufacturer for ARWRIRAN 101400 Plastic
packaging (wHuwala@nladiusuld  doudnilal auie 200 Aas 600501 Contaminated Steel Drum  HZW
lunmsituvia) duiilau Organic Solvent
Plastic sake manufacturer (£ EduWaISan 101400 Plastic NHW
WARANA U HARAMANANFRHN wiu'lansadnliudn 501500 Used Qil HzwW
du qULATATTHALUNRRANFIU) ftkeﬂ\c‘l\ \“\\‘ 501500 Used Oil HzZW
nAnAUNLRE 602400 Ink,Colour HZW
Autuasusud infuwiie) 602400 Ink,Colour HZW
05305  (5) msvinwaaAniiluilian  Bulleet casket manufacturer (adu ANARZNAUTIAUIUA 101000  Sludge NHW
wiiv via viaan wWu i we  gnilywedasdnsnanndugnilu tae Al .
1W3a5UNIIE 9 Uisruuda Tuslid, waradnannas m/ \ \ Qziany - Cibe e i
wllaeno 4 Tansdauriafode 9 - giyfunaaduliud 501500 Used Oil HZW
(flam, &n3, ez, azlinden) =
@aﬁ!ﬂmﬂaumimﬁ 601100 Contaminated Fabric HZW
Roller skate manufacturing (86 LARNRNFRAN 101400 Plastic NHW

WAFHNUTURIUGIY 9 2D

% P = . '
529N TSLRAsRLAR, FURIUGT 9
aagnaniieas, lasadldinih, naes
wiRNNAAaE19 9, dudrualnsalAnn

05307 (7) Msvisadivin wia Roller skate and ice skate AEAEN 10 100500  Steel scrap NHW
fiughuuassaiin manufacturing (as&1nssudvaan f9Lnan 100500  Steel scrap NHW
sauin1ssasaAn NAnALYinn1sA LAMWARNGN, S9NATFGA 101400 Plastic NHW

5',]\']Lﬁjttagﬁvua)uﬂagsamﬁj) LARKATEAN LY, LLAUATEAY 101800 Paper NHW

Roller skate manufacturing d9ldieasu(ndn) 0 100500  Steel scrap NHW

FNAaTAIVNALAG(WRIREAN) 101400 Plastic NHW

08103  (3) msviumravdia waravld  nudueinenisuwng adnsal ;gmvmw@g‘: . ... . 101400 Plastic NHW
wInadnsalnisunwne amsuwng (Yasnmiinda yaaali  ihifunaaduliug) 501500 Used Oil Hzw

Tafiauaznailnsai) hvihazana (Solvent) 502400 Other chemical waste HZW
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(1) msvine3avdszauing  ip3avilssAunadyuditiay uay LAKAIANDILAI 100300 Copper scrap NHW
Tihwats waas layn nasdn dauuaudiudruviasdivilsznan wdun 100600  Tin scrap NHW
129277 13U U0 Wiadnudl niasllsedudyudifion RuAua: &9, 20ananddn 101400 Plastic NHW
wnslssanfudiuntasdiudsvnay Adag ldenssans 101800 Paper NHW
\3avilsydudnudiian aaanau ﬁiﬂd%ﬂ,m;:ﬂmﬁ,ﬂmmﬁm 102600 Mixed Metal NHW
ussfiunifilddmiuussadudn - asdfewdansawm 501800 Flammable Waste HZW
znaulLie 601700 Contaminated Sludge HZW
apgdwilay 602500 Contaminated garbage HZW
08600 'isjmuwﬁmw‘%aljiznan adnsalAv (ruaaannntoui- LAY 101700 Leather scrap NHW
tazaviia wialpaslilu LABNLRYENY) ~ . -
AsA ATUIUITIIINE f—;@‘ \\ HOEE0D  IRUBEEy NHW
Qﬁtﬂ'uﬁmﬁﬂﬂ uarsINd AMLRaNFEA N 502400 Other chemical waste HzZW
Fudiuniaalnsaluas : - i
At aefiavdaetaslddonan = 502400 Other chemical waste HZW
08701 (1) nMsvillA3adiau naaLasvinAsAuadduadInsuLAn  LasdusIull 101100 Wood NHW
dnen wnud dusiugunsal uay A WATRG 72 101400  Plastic NHW
frusznavuadianian ussadaet AN waIafindu 101400 Plastic NHW
waufinay uagn1sdianisavaan awwanaen 101400  Plastic NHW
LAEWANARNWI AL IFILATIZUT 101400  Plastic NHW
Hulwdwas
LAEWAIRRN, enadaansitiiulv 101400 Plastic NHW
Luas o
LABATEAN 101800 Paper NHW
AwnsEONE O 101800  Paper NHW
Waste QOil 501500 Used Oil HZW
viulaasadn . o o o 501500 Used Oil HzwW

Lacquer 501800 Flammable Waste HZW
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Used Thinner 501800 Flammable Waste HzZW

Hydraulic 502400 Other chemical waste HZW

Cooling 502400  Other chemical waste HZW

NIz 600700 Contaminated Sand HZW

‘AMnAgnauaInsTLLLinTaLAe 601700 Contaminated Sludge HzwW

naan'lWi&ausgan 602000 Lamp HZW

ZhE AN SN 602200 Ash HZW

Ang 602400 Ink,Colour HZW

Anuzasvueany 602400  Ink,Colour HZW

upgdluitlau 602500 Contaminated garbage HZW

08800  T599UKAR &9 W3a andanszudluiuazlain dfuthfu 501700  Organic Solution HZW
RV TR TSN TN SRR (WssanTaauiuaisd) Taadwilautigiu 602600 Contaminated material Hzw

09101 (1) MsussaRuAIlY WIENIAIUNTFUANNRUAT LAY e 100500  Steel scrap NHW

AURY LALNTZTANFUAT N9TULRY e T 101100 Wood NHW
uanuean&IunssTudIaan diman

el wazwLINsTARUA _[ ) 101400  Plastic NHW

1aa'lifinnsnan LAB NI 101800  Paper NHW

Agriculture, Horticulture BOD waste (high and low)

Disinfectant

Pesticides, herbicides (see below)

Fertifisers (see Inorganic chemicals)

Cement, Bricks, Lime

Chromium

# P—N [° P 4
Ruqﬂ NAASAANANRNILIASAS ™SS AL
Fluoride

Sulphur dioxide
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Coal Distillation, Coal Tar,
Coke Ovens
on products

‘Cyanide

vy 4

(

Construction, Building,
Demolition

Laundry Drycleaning
General Hydrocarbon solvents

§0NUUD
T AR ﬂimm'm_
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Dyestuffs

General

Miscellaneous
N

Polymers,

rubber and@es

Detergent

l'ﬂﬂll.Yi-.

ROUUD
.mnrnn-mi
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olychlorinated biphenyls (PCB)

Pharmaceuticals

Refineries

Tanneries

Explosive, pyrotechnics

QW’]@Q B
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Motor industry

Nuclear fuel and power

~ Radioactive substances

Photography

!Ikall

Mercu

Ij i . I ver

Vehicle exhaust

.~ Aromatic hydcnﬂarbons

| mumwn_

Water treatment

Sewage Treatment

v
N
9

°‘3’£|ﬁ aﬂ%alinﬁﬁﬁﬁiﬂﬁlia EI

Sewage sludge
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Appendix D

The economical benefit evaluating of steel scrap exchange.

Economical benefit analysis, in term of financial benefit analysis, is one
economics tools for evaluation of natural resource management. Benefit-cost ratio was
employed to assess cost and benefit of the crated steel scrap exchange flow and
compare with recycling system in the present. In this study, financial benefit was
analyzed from recycling activity. Recycling generates significant financial benefits for
communities. Driven for proper handling and use of recyclable materials can
accelerate recycling which will be innovation a key for long-term economic profit.
The evaluated financial analysis was compared in term of the benefit-cost of created

exchange system and present system as follows;

Benefit-Cost Ratio = Benefit/Cost

Case study 1: Waste generator was transporter in waste exchange system

In this case, waste generator was investor for the logistic system of steel scrap
exchange. Table 4.35 presented the comparison of economical benefit when waste
generator was transporters with present system-are landfill and supplier system.
Calculation for the case study as shown in Appendix D

B=EC e (D-1)
C =[(aXbXc) + (ax d)] /e + (f/g); Baht/tons ~ -------------- (D-2)

A=ED (D-3)
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When;

B = Obtain profit when WG as transporter
A = Logistic charge of supplier system in the present = 4,000 Baht/ton
C = Logistic charge of waste exchange system that WG was transporter
D = Sale price of steel scrap (around 6,000 Baht/ton)
E = Buy price of steel scrap (around 10,000 Bath/ton)
Assumption;
a = Distance of transportation (around 100 Km/time)
b = Fuel cost (around 23.1Baht/litre)
¢ = Fuel consumption (around 0.65 liter/Km)
d = Driver (around 2.5 Baht/Km)
e = Capacity weight/time (around 25 tons/time)
f = Management cost (around = 10,000 Baht/month)

g = Capacity service (around = 5,000 tons/month)

Case study 2: Waste user was transporter in waste exchange system

In this case, waste user was investor for the logistic system of steel scrap
exchange. Table 4.36 presented the comparison of economical benefit when waste

user was transporters with supplier system. Calculation for this study as follow;

TR - — (D-4)
C=[(axXbXc) + (ax d)] /e + (f/g)] ; Baht/tons = -------------- (D-5)
A=ED e (D-6)

When;
B = Obtain profit when WU as transporter

A = Logistic charge of supplier system in the present = 4,000 Baht/ton
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C = Logistic charge of waste exchange system that WU was transporter

D = Sale price of steel scrap (around 6,000 Baht/ton)

E = Buy price of steel scrap (around 10,000 Bath/ton)
Assumption;

a = Distance of transportation (around 100 Km/time)

b = Fuel cost (around 23.1Baht/litre)

¢ = Fuel consumption (around 0.65 liter/Km)

d = Driver (around 2.5 Baht/Km)

e = Capacity weight/time (around 25 tons/time)

f = Management cost (around = 10,000 Baht/month)

g = Capacity service (around = 5,000 tons/month)
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