
CHAPTER 5 LEGISLATION IN  SELECTED COUNTRIES

Laws and Regulations are important and efficient tools for 
environmental management. They can have an effect on which waste 
management approach w ill be used. This chapter w ill explore overview of 
current promulgated environmental laws and regulations for waste 
management in Thailand. This study w ill emphasise on legislation which is 
relevant or concerned w ith  waste exchange. It also describes the 
Environmental fund, a tool for environmental problem solving, and the 
environmental policies from Enhancement and Conservation of National 
Environmental Quality Act B.E. 2540-2559 that may affect environmental 
laws and regulations in future.

In order to understand how legislation enhance waste exchange 
approach in developing countries, other legislation from USA, Canada, and 
Denmark are studied and compared w ith  Thai's legislation.

Thailand

Since 1992, four environmental legislation which dramatically reform 
the country's regulatory and legislative framework have been enacted. Those 
laws are :

♦ 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

Summaries of content for each act are described below.

E n h a n cem en t a n d  C o n se r v a tio n  o f  N a tio n a l E n v ir o n m e n ta l Q u a lity  
A ct (N E Q A ) B.E. 2535

The purposes of the NEQA B.E. 2535 are :
> to reorganise National Environmental Board (NEB);
> to decentralise decision making regarding pollu tion matters;
> to establish Polluter Pay Principle, anyone who pollute

environment has to pay fine for doing wrong and compensate for 
all damages in fu ll;

> to designate pollu tion control area in order to control, reduce, and 
eliminate pollution;

>  to set requirements for preparing environmental impact
assessment (ElA) in the industrial perm itting procedures of 
specified activities;
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> to promote and create the methods for environmental problem 
solving by tax incentive and establishment of Environmental Fund;

> to increase public participation for enhancement and conservation 
of national environmental quality;

> to establish Pollution Control Committee who propose the action 
plans for pollution prevention problems to NEB;

> to improve m inim um  emission or effluent standards, and types of 
point sources of pollution which are controlled according to the 
emission of pollutants for being used by all concerning M inistry;

> to establish methodology and system for enforcing all related laws 
and regulations from different M inistry; and

> to improve environmental impact assessment reporting system.

Under the NEQA, the M inistry of Science Technology and 
Environmental (MOSTE) was named in place of the M inistry of Science, 
Technology, and Energy and established to supervise factories so that each 
factory follows the regulations correctly. The Office of Environmental Policy 
and Planning (OEPP), the Office of Environmental Quality Promotion 
(OEQP), and Pollution Control Department (PCD) are the three key 
responsible parties in the MOSTE. A ll of them perform environmental tasks 
as public awareness inducers and enforcement agencies.

Section 73 mentioned that no person is allowed to engage in a business 
of monitoring control operator or service contractor for wastewater treatment 
or waste disposal w ithout obtaining license from local authority. Service 
charge of this service shall not be greater than specified rate prescribed in 
m inisterial rules under this Act. Whoever fail to comply w ith  this section has 
to be fined not greater than 100,000 Baht or imprisoned one year or both 
under section 105.

Section 78 specified that collection, transport and other activities for 
garbage and other solid waste treatment and disposal shall be comply w ith  
the governing concerning laws.

In section 79 mentioned that if there is no specific law for hazardous 
waste, the M inister w ith  the advice of Pollution Control Committee has 
power to issue ministerial regulations to control of collection, storage, safety 
measures, transportation proper and technically sound management 
treatment and disposal of hazardous waste. This regulation w ill designate 
types and categories of hazardous generated from  production and usage of 
chemicals or hazardous substances in the production process of industry.

Notification of NEB no. 9 B.E. 2537, dated March 15, B.E. 2537 issued 
under the NEQA B.E. 2535 specified Samutprakarn province as a pollu tion 
control area. Under section 60 in part 3 pollution control area of the NEQA 
B.E. 2535, provincial governor of Samutprakarn province can set the action 
plan to control and reduce pollu tion in this area.
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Notification of the MOSTE No. 4 B.E. 2539 issued under NEQA B.E. 
2535, published in the Royal Government Gazette Vol. 113 Part 13 D dated 
February 13, B.E. 2539 specified industrial effluent standard for industry 
group 2 and 3 under the Factory Act B.E. 2535 and all kinds of industrial 
estates.

Notification of the Pollution Control Committee No. 3 B.E. 2539 dated 
August 20, B.E. 2539 issued some certain types of industry which are allowed 
to have different effluent standards from the Notification of the MOSTE No. 4 
B.E. 2539.

Factory A ct B.E. 2535
This Act give the power to the Minister to regulate engagement in 

factory business w ithout causing disturbances, damages, and danger to the 
public or the environment. Under his power, he can prescribe :

> location, environment, and description of factories;
> the categories and types of machinery and equipment used in 

engagement of factory business;
> standards and procedures for control of waste, pollution, and any 

activity which may harm the environment caused by engagement 
in  factory business; and

> any necessary documentation and data that have to be kept by 
factories to ensure compliance w ith  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 
which person can engage in factory business as immediate as he want. 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 
M inister issued pursuant to this section shall be fined not exceeding 200,000 
Baht.

Section 37 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 v ic in ity w ith in  specified time. If person 
engaging in factory business does intentionally not fo llow  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 M inistry of Industry (MOI) or 
person assigned by Permanent Secretary w ill have power under section 39 of 
this Act to order person to stop engagement in all or part of factory business
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and correct that problem w ith in  specified period. Any person who violate 
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 5000 Baht per day 
during violating period.

In case of non compliance w ith  section 39, person engaging in a factory 
business, architect, and engineer w ill be fined not exceeding 200,000 Baht or 
imprisoned not more than two years or both and additionally fined 5000 Baht 
per day un til stop in engagement of factory business.

Under this Act, the Department of Industrial W ork (DIW), the MOI is 
the prim ary 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 area of DIW  under this act are :
> industrial pollution and safety;
> setting and enforcement of industrial effluent and emissions 

standards;
> monitoring of procedures for wastewater and hazardous waste 

management;
> establishment of central waste waster and hazardous waste 

treatment facilities; and
> control of establishment and operation of factories through factory 

licensing in 3 years intervals.

According to the M inisterial Regulation No. 2 B.E. 2535 issued under 
the Factory Act B.E. 2535, published in the Royal Government Gazette Vol. 
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 w ith  flammable material in separate container w ith  
suitable lid. Licensee has to safely dispose that waste w ithout causing any 
harm to human and environment.

Notification of the MOI No. 2 B.E. 2539, dated June 14, B.E. 2539, 
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 equal effluent standards specified in this 
laws. And d ilu tion method to make characteristics to wastewater to comply 
w ith  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:
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> to list comprehensively solid wastes or unusable substances i.e. 
ignitable substances, corrosive substances, reactive substances, 
toxic substances, leachable substances, discarded materials, off-spec 
materials, container and spill residues, wastes and discarded 
materials from non-specific sources and specific sources, and 
chemical waste that have to be treated or disposed according to the 
methods specified in this law;

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

> 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 utilisation in production processes is one method to handle specified 
solid waste and unusable substances.

Notification of the MOI No. 1 B.E. 2541, dated May 26, B.E. 2541, 
published in the Royal Government Gazette Vol. 115 Part 44 D, dated June 5, 
B.E. 2541 (Special Edition) issued under Factory Act B.E. 2535 is issued fo llow  
the Notification of the MOI No. 6 B.E. 2540. It emphasise on solid waste and 
unusable substances from  specific industrial processes which is not specified 
in Notification of MOI No. 6 B.E. 2540. This law is enforce for industries 
located in Bangkok, Samutprakarn, Nonburi, Phathumthani, Samutsakorn, 
Nakornprathom, Chonburi, Chachoengsao, Rayong, Prachinburi, 
Nakornratsima, Lampoon, Saraburi, and Phranakorn Sri Ayuthava. The 
contents in this law are:

> specified types of industrial non-hazardous wastes w ithout 
contaminated or mixed w ith  solid waste and unusable substances 
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

> 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 w ith  water leakage protection, leakage 
monitoring, gas ventilation, and wastewater treatment system, and 
incineration w ith  emission standards according to Notification of MOSTE
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dated June 17, B.E. 2540, published in the Royal Government Gazette Vol. 114 
Part 63 D, dated August 7, B.E. 2540 . 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 th ird party services are used, permission from 
DIW  is required.

H a za rd o u s S u b sta n ce  A ct B.E. 2535
The content in Hazardous Substance 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 M inistry of Industry w ith  
the co-operation of the Minister of Defence, the Minister of Agricu ltura l and 
Co-operative, the minister of Interior, the M inistry of Public Health, and the 
M inister of Science Technology and Environment.

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

1. Explosives
2. Flammable substances
3. Oxidising agent and peroxide
4. Toxic substances
5. Substances causing diseases
6. Radioactive substances
7. Substances causing mutation
8. Corrosive substances
9. Irrita ting  substances
10. Other substances either chemicals or otherwise which may cause 

in jury to the persons, animals, plants, property, or environment

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

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

> type 1 hazardous substance is hazardous substance which the 
production, import, export or having in procession must fo llow  the 
specified procedures and criteria;

> 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 w ith  the 
specified procedures and criteria; and
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> type 3 hazardous substance is hazardous substance which is 
required permit to produce, import, export or have in procession; 
and

> type 4 hazardous substance is hazardous substance which is 
prohibited to produce, import, export or have in procession.

Under section 20 of this Act, the Minister w ith  opinion of the 
committee on hazardous substance is empowered to issue composition, 
qualifications and mixtures, containers, methods of examining and testing the 
containers, labels, 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, m itigation or stop of the 
dangers to persons, animals, plants, property or environments by taking into 
consideration of international convenants and conventions.

If any person who have activity relating to type 1 and type 2 
hazardous substance fail to comply w ith  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 w ith  type 3 hazardous substance 
violate section 20 of this Act, he w ill be imprisoned not exceeding one year or 
fined not greater than 100,000 Baht or both.

Other important aspects in this Act are:
> the Information Centre for Hazardous Substances in M OI shall be 

established as a co-ordinating centre for various governmental 
agencies including private sectors according to section 17;

>  c ivil liabilities shall be prescribed for any person handling 
hazardous substances in case it  causes in jury to the persons, 
animals, plants, or environment.

P u b lic  H e a lth  A ct B.E. 2535
Public Health Act B.E. 2535 is regarding control of the waste and 

garbage transportation/disposal and establishment of control criteria for 
nuisance. Local authorities, public health authorities, and a person appointed 
by local authorities are empowered under this Act to arrest or to suppress 
whoever failed to comply by this Act.

Section 18 in this Act specified that local authority is responsible for 
disposal of solid waste and night soil or assign any person to do it  according 
to section 19.

In section 19 mention that If  anyone would like to carry on a business 
of collection, transportation, or disposal of solid waste or night soil, he have 
to get the license from  local authority.

Section 20 of this Act empowered local authority to issue laws or 
regulations on:
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> prohib ition to dump solid waste in any place which is not allowed;
> setting methods to collect, transport, and dispose solid waste and 

m ight soil;
> specifying collection and transportation fees of solid waste and 

night soil which not exceeding rate specified in ministerial 
regulation; and

> establishment of regulations on criteria, methods, and conditions 
for collection, transportation, and disposal of solid waste and night 
soil including maximum rate of services fee for licensee under 
section 19 to follow.

Under section 71 and 73 specified that person who violates section 19 
or 20 shall be fined not greater than 10,000 Baht or imprisoned not more than 
six months or both.

Meaning of solid waste under this Act is piece of paper, cloth, food, 
commodities, plastic bags, food containers, ash, animal remains including 
other objects collected from roads, markets and other places. And the 
meaning of night soil is human excretions and other d irty  and stinking 
objects.

In d u str ia l E state A u th o r ity  o f  T h a ila n d  A ct B.E. 2522
Industrial Estate Authority of Thailand Act B.E. 2522, dated March 19, 

B.E. 2522, published in the Royal Government Gazette Vol. 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 .

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, im port 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 person assigned by Director-General agree, he w ill 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
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in d u s trie s  in  in d u s tria l estate. It is equal to 80% of w a te r  q u an titie s  b o th  tap  
w a te r  a n d  d eep  w ell w a te r of each m on th . All in d u strie s  in  in d u s tria l esta te  
hav e  to  pay  the  w as tew a te r fee even  they  d o  n o t d isch arg e  w a s te w a te r  to  the 
cen tra l tre a tm e n t p lan t.

N o tifica tion  of the IEAT no. 63 B.E. 2538, d a te d  July 21, B.E. 2538 
specified  th e  em pirica l to  be use for w astew a te r fee. This em pirica l is

Tc = 100 + 4.80Vi + 9.48V iSi/1000 + Cp*

w h ere
Tc = w aste  w a te r fee, b a h t /m o n th  
Vi = q u a n tity  of w astew a te r, m 3 /m o n th  
Si = BOD of w astew ate r, m g / 1
Cp* = w astew a te r fee in  case of qua lities w a s te w a te r  to  cen tra l 

tre a tm e n t p la n t a re  h ig h e r th an  s tan d ard s .
If p a ram e te r is h ig h e r th an  1 tim e b u t n o t g rea te r  th a n  1.5 tim es,

th en

Cp* -  3 * (Cg + Cf + Cv)

If p a ram e te r is h ig h e r th an  1.5 tim es, th en  

Cp* = 5 * (Cg + Cf + Cv)

W here

c S v e / x o o o
F rom  all sh o w n  in fo rm ation , it can  be co n c lu d ed  th a t th ere  are  n o t any  

specific law s o r reg u la tio n s  concern ing  w aste  exchange. P resen t law s a n d  
reg u la tio n s  a re  m ostly  s tressed  o n  p o llu tio n  con tro l ra th e r  th a n  p o llu tio n  
p rev en tio n . T hey  include  the  im p lem en ta tio n  of P o llu tio n  P ay  P rincip le; 
h o w ev er, a n d  the  rem ed y  of in cu rred  d am ag e  or d a n g e r to  th e  pe rson s , 
an im als, p lan ts , o r en v iro n m en t.

The Eighth National Economic and Social Development Plan
This p la n  w as co m m enced  in  O ctober 1, B.E. 2540. Section 6 of th is  p lan  

is th e  m an a g e m e n t of n a tu ra l resources a n d  env iro n m en t. C h ap te r  2 of th is 
sec tion  in tro d u c e  th e  g u id e lin es for en v iro n m en ta l m an ag em en t as follow :

>  red u ce  q u an titie s  a n d  d isp e rs io n  of p o llu tan ts  in  e n v iro n m e n t to  
level w h ich  n o t be h a rm fu l to  h u m a n  h ea lth  a n d  th e ir living;

>  red u ce  a n d  con tro l h a za rd o u s  su bstance  a t source;
>  reu se  a n d  recycle w aste  w ith  su itab le  m eth o d ;
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>  p ro m o te  to  b u ild  the  cen tra l w aste  tre a tm e n t a n d  cen tra l w aste  
d isp osa l p lan t; an d

>  su p p o r t a n d  d ev e lo p  w aste  tre a tm en t techno log ies a n d  g reen  
techno log ies of p ro d u c tio n  p rocesses to have  less effect to  the 
en v iro n m en t.

The Plans and Policies for Enhancement and Conservation of 
National Environmental Quality Act B.E. 2540-2559

This p lan  w ill be a gu id e lin e  for m an ag em en t, en h an cem en t, an d  
co n se rv a tio n  of n a tu ra l resources a n d  the e n v iro n m en t in  acco rdance  w ith  the 
E nh an cem en t an d  C o n se rv a tio n  of N atio n al E n v iro n m en ta l Q u a lity  A ct B.E. 
2535. All con cern ed  g o v ern m en t agencies a n d  sta te  en te rp rise s  have  to  take  
ac tions w ith in  th e ir func tio ns a n d  p o w er to  su p p o r t effective im p lem en ta tio n  
of th is  p lan . This p lan  w ill be tran sfe rred  in to  co n tin u o u s 4 p h ases of 
"E n v iro n m en ta l q u a lity  m an ag em en t p lan "  a n d  each p h ase  takes five y ears 
for im p lem en ta tio n . M ain  policies of th is p lan  a re  d iv id e d  in to  6 item s as 
fo llow s :

1. n a tu ra l resources pro tection ;
2. p o llu tio n  p rev en tio n  a n d  erad ica tion ;
3. n a tu ra l resources an d  cu ltu ra l e n v iro n m en t conserva tion ;
4. c o m m u n ity  e n v iro n m en t deve lo p m en t;
5. e n v iro n m e n t ed u ca tio n  a n d  p rom o tion ; a n d
6. en v iro n m e n t technology .

O bjectives of th is  p lan  are  :
>  to  p ro tec t a n d  reh ab ilita te  en v iro n m en ta l q u a lity  fo r en h an cem en t 

of b e tte r h ea lth  of h u m a n  be in g  a n d  q u a lity  of life;
>  to  conserve  n a tu ra l resources to  be resource  base  fo r su sta in ab le  

d ev e lo p m e n t by reh ab ilita tin g  d e g rad ed  n a tu ra l reso u rces for 
fu tu re  d eve lo pm en t, by p re se rv in g  a n d  su sta in ab le  u s in g  n o n 
ren ew ab le  resources; an d

>  to  b o o st in stitu tio n a l capacities to  ad m in is tra te  a n d  m an ag e  
en v iro n m en ta l qua lity , in  ad d itio n a l to  d ecen tra lis in g  p o w e r to 
p ro v inc ia l a n d  local au tho rities.

O n ly  top ics in  m ain  policies w h ich  re lev an t to  w aste  exch ange  are  
d esc rib ed  briefly  in  th is  chap ter.

S o il  a n d  la n d  u se  in p o l i c y  on  n a tu r a l  r e s o u r c e s  p r o te c t io n
To p ro te c t soil resou rce  fro m  d e g rad a tio n  a n d  loss d u e  to  p o llu ted  

activ ities su ch  as in ap p ro p ria te  rem ov a l a n d  d isp o sa l of d a n g e ro u s  w astes  
fro m  in d u strie s , th is  policy  enco u rage  concerned  g o v e rn m en t agencies a n d  
sta te  e n te rp rise s  to  fo rm u la te  specific law s for lan d  use  zo n in g  a n d
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E n e r g y  r e s o u r c e  in p o l i c y  on  n a tu r a l  r e s o u r c e s  p r o te c t io n
To u tilise  en ergy  sp arin g ly  an d  efficiently  w ith o u t d e s tru c tio n  of the 

n a tu ra l balance, p ro m o tio n  of so lid  w aste  recycling  to be uses as a so u rce  of 
reserv e  en ergy  is enco u rag ed .

W a te r  p o l lu t io n  in p o l i c y  on  p o l lu t io n  p r e v e n t io n  a n d  e r a d ic a tio n
R elev an t policies in th is topic are  d escribed  as follow s:
>  red u ce  a n d  con tro l w a te r p o llu tio n  g en e ra ted  fro m  in d u stry ;
>  enforce w a te r p o llu te rs  to  pay  fee for w a te r p o llu tio n  m anag em en t; 

a n d
>  p ro m o te  an d  su p p o r t p riv a te  secto r to  p a rtic ip a te  in  in v es tm en t 

a n d  m an ag em en t to  so lve w a te r p o llu tio n  p rob lem s.

T here  a re  g u id e lin es u sed  to su p p o r t the above m en tio n ed  policies to 
red u ce  w a te r  p o llu tio n  prob lem s. T hose gu id e lin es invo lve  w ith

>  decen tra lise  p o w er a n d  responsib ility  to  p rov inc ia l a n d  local 
personn el;

>  s tre n g th e n  m echan ism s a n d  the capacity  of con cern ed  in stitu tio ns;
>  accelera te  a stric t an d  co n tin u o u s en fo rcem en t of m easu re s  for 

co llection  of fees for w as tew a te r trea tm en t;
>  im p ro v e  w a te r q ua lity  effluen t s tan d ard s ;
>  a m en d  re la ted  law s to  su p p o r t so lv ing  of w a te r  p o llu tio n  

p rob lem s;
>  su p p o r t research  an d  ed u ca tio n  w h ich  p ro m o te  efficient w a te r 

q u a lity  m an ag em en t techno log ies a n d  con tro llin g  d isch arg e  of 
w aste  w a te r a t source; an d

>  red u ce  m ore  taxes o n  im p o rted  eq u ip m e n t to  be u sed  in 
w a s te w a te r  trea tm en t.

P o llu tio n  f r o m  s o l id  w a s te  a n d  n ig h t s o i l  in p o l i c y  on  p o l lu t io n  p r e v e n t io n  a n d  
e r a d ic a t io n

T here a re  specified  goals in  th is topic w h ich  m ay  p ro m o te  w aste  
exchange  m eth od o log y . T hey are  listed  below .

>  To red u ce  or con tro l so lid  w aste  p ro d u c tio n  ra te  n o t g rea te r  th a n  ไ 
k g /  p e r s o n / day .

>  To p ro m o te  w aste  u tilisa tio n  in  BMA a n d  co m m u n ity  a rea  n o t less 
th an  15% of w aste  p ro d u c tio n  rate.

>  E very  p rov ince  shall have  the m aste r p lan  a n d  th e  m an ag em en t 
p lan  for san ita ry  so lid  w aste  a n d  n ig h t soil trea tm en t. E very  
m u n ic ip a lity  an d  pub lic  h ea lth  shall have  p ro p e r  so lid  w aste  a n d  
n ig h t soil tre a tm e n t system s.

controlling activities w hich m ay affect the soil resource and effective
enforcem ent of laws and regulations.
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L isted  g u id e lin es to  p ro m o te  these  goals are:
>  m an ag e  n ig h t soil an d  so lid  w aste  a t the p rov inc ia l level in 

acco rdance  w ith  en v iro n m en ta l qua lity  m an ag em en t p lans;
>  in tro d u ce  p o llu te r p ay  p rincip le;
>  in tro d u ce  the system  w h ich  req u ires p ro d u ce rs  to  b u y  back u sed  

p ack ag in g  fro m  consum ers;
>  estab lish  an  in fo rm atio n  co -o rd in a tio n  cen tre  fo r so lid  w aste  

recycling;
>  im p ro v e  efflu en t an d  em ission  s tan d ard s ;
>  in tro d u ce  law s, reg u la tio ns, o rders , a n d  s ta n d a rd s  to  estab lish  

m ech an ism s for re tu rn in g  u sed  p ro d u c ts  a n d  p ack ag in g  for 
red u c tio n  a n d  recycling  of so lid  w aste;

>  a m en d  re la ted  law s to  su p p o rt so lv ing  of so lid  w aste  a n d  n ig h t soil 
p o llu tio n  p roblem s;

>  su p p o r t resea rch  a n d  ed u ca tio n  w h ich  p ro m o te  efficient so lid  
w aste  a n d  n ig h t soil m an ag em en t technologies; a n d

>  p ro m o te  a n d  p ro v id e  incentive for p riv a te  sectors or agencies w h o  
p ro v id e  services o n  so lid  w aste  m an ag em en t, in c lu d in g  recycling  
w ith o u t g en e ra tin g  en v iro n m en ta l p roblem s.

P o llu tio n  f r o m  h a z a rd o u s  m a te r ia l  in p o l i c y  on  p o l lu t io n  p r e v e n t io n  a n d  
e r a d ic a t io n

R elevan t po licy  in  th is topic is to  in tro d u ce  effective sy stem  for 
h a z a rd o u s  m ate ria l m an ag em en t in c lu d in g  im p o rt, p ro d u c tio n , trad e , 
tra n sp o rta tio n , u tilisa tion , sto rage, a n d  w aste  d e s tru c tio n  processes. 
G u id e lin e  to  su p p o r t th is  policy  is to  am en d  law s a n d  reg u la tio n s  for 
system atic  h a z a rd o u s  m ateria l m an ag em en t in  all s tages i.e. im p o rtin g , 
p ro d u c tio n , selling, tran sp o rta tio n , u tilisa tion , s to rage , an d  w aste  d estru c tio n .

P o llu tio n  f r o m  h a z a rd o u s  w a s te  in p o l i c y  on  p o l lu t io n  p r e v e n t io n  a n d  
e r a d ic a t io n

R elevan t policy  to  tackle p o llu tio n  p ro b lem s fro m  h a z a rd o u s  is to 
estab lish  efficient h a za rd o u s  w aste  m an ag em en t sy stem  fro m  im p o rt to  
d isp o sa l stage. G u idelines to  enco u rag e  th is policy a re  ex p la in ed  in  the 
fo llow ings.

>  In tro d u ce  crite ria  an d  s ta n d a rd s  for collection, tra n sp o rta tio n , 
recycling , trea tm en t, a n d  d isp o sa l of h a za rd o u s  w astes.

>  E stab lish  in fo rm atio n  n e tw o rk  for so urces of p o llu tio n  a n d  a m o u n t 
of h a z a rd o u s  w aste  g en e ra ted  by each  ty p e  of v a rio u s  sources.

>  In tro d u ce  p o llu te r  p ay  princip le .
>  S tric t law s enforcem ent.
>  In tro d u ce  law s, reg u la tio n s a n d  ru les  to  facilitate  h a za rd o u s  w aste  

m an ag em en t.
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>  S u p p o rt research  a n d  ed u ca tio n  w h ich  p ro m o te  efficient 
h a z a rd o u s  w aste  m an ag em en t techno log ies a n d  p ro m o te  uses of 
techno logy  for recycling  h a za rd o u s  w aste.

>  P rom o te  p riv a te  sector to p a rtic ip a te  in h a z a rd o u s  w aste  
m an ag em en t by e s tab lish m en t m echan ism s of financial a n d  
m o n e ta ry  incentives.

P o l ic y  on  e n v ir o n m e n ta l te c h n o lo g y
R esearch  an d  d ev e lo p m en t of the su sta in ab ility  of techno logy  for 

e n v iro n m en ta l m an ag em en t an d  w aste  tre a tm en t in  in d u s try  is p ro m o ted . 
F inancial a n d  incentive for d ev e lo p m en t, services, a n d  tre a tm e n t of 
h a z a rd o u s  w aste  in accordance w ith  s tan d a rd s  is u sed  to  su p p o r t th is  policy.

T he P la n s  a n d  P o l ic ie s  on  P o llu tio n  M a n a g e m e n t
F rom  th e  P lans an d  Policies for E nhan cem en t a n d  C o n se rv a tio n  of 

N a tio n a l E n v iro nm en ta l Q uality  A ct B.E. 2540-2559, PCD  has d ev e lo p ed  its 
p lans an d  policies o n  P o llu tion  M an ag em en t base o n  th e  O E P P 's P lans a n d  
Policies. T im e fram e of th is p lan  is 10 years. M ost top ics in  th is p lan s a n d  
policies a re  re lev an t to the P lans an d  Policies p re p a re d  by  O E PP b u t th ey  are  
m ore  specific. For exam ple, con tro lled  in d u strie s  w h o  p ro d u ces  h a za rd o u s  
w aste s  an d  efflu en t s ta n d a rd s  have  to be d esig n a ted  a n d  e s tab lish m en t a n d  
code  of p ractice  for so lid  w aste  tre a tm e n t shall be defined .

Denmark

The rea so n  w h y  en v iro n m en ta l leg isla tio n  in  D en m ark  is in  th is s tu d y  
is the successfu l of in d u stria l sym biosis in  K a lu n d b o rg  w h ich  has a sim ila r 
co n cep t as w aste  exchange. Since D enm ark  is a m em ber of the E u ro p ean  
C o m m u n ity  (EC), en v iro n m en ta l law s of EC has also  an  effect o n  activ ities in 
D enm ark . But en v iro n m en ta l law s of D enm ark  a re  s tro n g e r th a n  th a t of EC. 
F rom  th is reason , th is  p a p e r  w ill co n sider on ly  en v iro n m en ta l law s in  
D enm ark . D ue to  rare ly  in fo rm ation  of D en m ark 's  en v iro n m en ta l leg isla tio n  
a n d  reg u la tio n  in  English. O nly  E n v iro nm en ta l P ro tec tio n  A ct w ill be 
exam ined .

D en m ark  is d iv id ed  in to  fo u rteen  reg iona l areas, a n d  275 
m un ic ipalities. Local au th o ritie s  w h o  is locally e lected  act as final decisio n  
m ak ers  fo r law  en fo rcem en t a n d  im p lem en ta tio n . D en m ark  has im p o rta n t 
e n v iro n m en ta l law s i.e. E nv ironm en ta l P ro tection  Act. This act re s tru c tu re s  
fo rm er acts a n d  com b ined  th em  in to  one act. T hose acts com b ined  in to  
E n v iro n m en ta l P ro tec tion  A ct a re  as fo llow s :

♦  The A ct o n  R ecycling a n d  L im itation  of D isposal;
♦  T he A ct o n  L im itation  of S u lp h u r D ioxide a n d  N itro g en  O xide  

D eriv ing  fro m  P ow er Stations;
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♦  T he A ct o n  th e  C on ten ts  of L ead  in  G asoline;
♦  T he A ct on  L im itation  of S u lp h u r in  Fuel; an d
♦  T he A ct on  D isposal of Oil a n d  C hem ical W aste.

The la te s t E n v iro nm en ta l P ro tection  Act is E n v iro n m en ta l P ro tection  
A ct no. 625 w h ich  p ro m u lg a te d  on 15th of June 1997. This act em p h as ised  on 
p re v en tio n  of air, w a te r, soil, sub-soil, noise a n d  v ib ra tio n  fro m  p o llu tan t. It 
s ta ted  clearly  in  objectives of th is act th a t c leaner tech n o lo g y  a n d  recycling  
w o u ld  be p ro m o ted .

Key p rin c ip a l of th is act is b ased  on  cleaner techno logy . A ctiv ities 
in v o lv in g  p o llu tio n  are  co n sid e red  in  te rm  of to ta l effect on  th e  e n v iro n m e n t
i.e. effect o n  th e  e n v iro n m en t w ill be co n sid e red  fro m  p ro d u c tio n  th ro u g h  
c o n su m p tio n  to  d isposal. The p rinc ip le  of c leaner techno logy  can  be m ore  
ex p la in ed  as fo llow s :

>  P o llu tio n  a n d  lim ita tio n  of p o llu tio n  have  to  be co n sid e red  in  te rm  
of the  cycle of substances, m ateria ls  a n d  p ro d u c ts  as a w hole;

>  In each  step  from  o b ta in in g  of raw  m ateria l to  d isp o sa l of w aste , 
in d u s trie s  hav e  to u n d e rta k e  w aste  m in im isa tio n  as early  as 
possib le; an d

>  T ry to rep lace  h a rm fu l su bstances first. If it is n o t possib le , it sh o u ld  
be  o p tim ise  the process p ro ced u res  to  lim it th e  use  of h a rm fu l 
su bstan ces by u s in g  closed sy stem s a n d  reu se  th ese  su b stan ces to 
le t it go  to  the  n a tu re  as less as possible.

T erm  of the b est availab le  techno log ies (BAT) w h ich  m ean s tech n o lo g y  
th a t is technically  feasible a n d  financially  a tta in ab le  fo r th e  en te rp rise  in 
q u e s tio n  is u sed  in th is act. BAT is u sed  w h en  en v iro n m en ta l m a tte r  of any  
e n te rp rise  is co n sid e red  by g o v e rn m en t agencies. For exam ple, effluen t 
s ta n d a rd s  fro m  all en te rp rise s  is b ased  on  BAT princip le .

This act does n o t a llo w  any  substances w h ich  m ay  p o llu te  w a te r 
d isch arg e  to  w a te rco u rses , lakes, o r th e  sea. A n d  th ey  m u s t n o t be s to red  n ear 
an y  w a te r  reso u rces w h ich  they  m ay  create  a risk  of th e  b e in g  w a sh e d  in to  
the  w a te r. B ut th ere  a re  som e excep tion  in  these  cases.

In d u s trie s  w h o  hav e  oil o r chem ical w astes  h av e  to  re p o r t to  local 
au th o ritie s . T hese w astes  hav e  to  sen t to  specific rece iv in g  s ta tio n  before  
se n d in g  to  d isp o sa l site. If any  in d u strie s  have  capab ilities to  d isp o se  th e ir 
w aste s  in  a n  en v iro n m en ta lly  so u n d  m an n er, th ey  m ay  receive a special 
p e rm its  to  n o t fo llow  th e  m en tio n ed  p roced u res.

S ign ifican t top ics in  th is act w h ich  w ill p ro m o te  w aste  exchange 
co ncep t a re  :

>  S ubsection  (1) of section  8 in  P art II G enera l P rov isions m en tio n  
a b o u t en v iro n m en ta l label w h ich  w ill be issu ed  for p ro d u c ts  or 
g o o d s h av in g  recycled  or recyclable m ateria ls  o r fo r en v iro n m en ta l 
reaso n s be p re fe rred  to  o th er m ateria ls , p ro d u c ts  or g oo ds in te n d e d
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for th e  sam e app lica tion . E n v iro n m en ta l label o r g reen  label is v e ry  
im p o rta n t factors for decision  of co n su m er to  b u y  or n o t b u y  
p ro d u c ts  o r g oo ds in  D enm ark .

>  S ubsection  (1) of section  9a in  P art II G enera l P rov isions sta te  th a t 
the  M in iste r can  enac t the ru le  to  force m an u fac tu re r or im p o rte r  
respo nsib le  for m ark e tin g  of specified  m ateria ls , p ro d u c ts  o r g o o d s 
to  take  back u sed  m ateria ls, p ro d u c ts  or g o o ds to  be recycled  or 
m an ag ed  in  specified  m ann ers.

>  S ubsection  (1) of section  10 in  P art II G eneral P rov isions le t the 
M in iste r has a u th o rity  to lim it the use, d isch arg e  or d isp o sa l of 
specified  p ro d u c ts , substances or m ateria ls.

>  S ubsection  (1) of section  35a in  P art V P o llu tin g  A ctiv ities a llo w  the 
M in iste r to  lay d o w n  th e  ru les to  enforce in d u s trie s  to  p re p a re  
g reen  accoun ts w h ich  w ill rev eal a m o u n t of g e n e ra ted  w aste s  per 
an n u m . These accoun ts w ill be pub lic ly  available . H o w ever, 
in d u s trie s  can  ask  The M in iste r to  n o t pub lic ly  rev ea l com m ercia lly  
sensitive  in fo rm ation .

>  S ubsection  (1) of Section 44 in P art VI W aste  m en tio n  th a t The 
M in iste r can  estab lish  ru les on  w aste  d isp o sa l in c lu d in g  
no tification , sep ara tio n , s to rage , collection, tra n sp o rt, tre a tm e n t 
a n d  p ro cessin g  of w aste . This ru les  m ay  also be u sed  for specified  
w aste  types, w aste  p ro d u c ts , a n d  w aste  m ateria ls.

>  S ubsection  (4) a n d  (5) of section  45 in  P a rt VI W aste  specify  th a t 
local a u th o rity  is responsib le  for se ttin g  u p  co llection  of th e  w aste  
o r recycle of w aste  m ateria ls. For oil a n d  chem ical w aste , local 
a u th o rity  can  allow  en te rp rise s  to  use  th ird  p a rtie s ' serv ices for 
recycling  these w astes.

>  S ubsection  (1), (2), a n d  (3) of section  51 in  P a rt VII R ecycling a n d  
C leaner T echnology  m en tio n  th a t The M in ister can  in tro d u ce  ru les 
o n  ty p es of m ateria l w h ich  sh o u ld  be recycled , p e rcen tag e  of 
recycled  m ateria ls  in  specified  p ro d u c ts , recycled  m ate ria ls  u sm g  in 
pub lic  au th o ritie s  a n d  pub lic ly  o w n ed  or co n tro lled  en te rp rise s , 
a n d  p ro v id in g  of in fo rm atio n  concern ing  recycling , c leaner 
techno logy , a n d  p o llu tio n  p ro b lem s of specified  p ro d u c ts .

>  S ubsection  (1) of section  54 in  P art VII R ecycling a n d  C lean er 
T echnology  specify  th a t d ev e lo p m en t projects, research , an d  
aw aren ess  a n d  in fo rm atio n  activ ities w h ich  p ro m o te  recyc lin g  can  
be g ra n te d  b o th  for n o n -p ro fit p ro jects a n d  e n te rp rise 's  o w n  
projects.

>  S ubsection  (1) of section  55 in  P art VII R ecycling a n d  C leaner 
T echnology  m en tio n  th a t su p p o r t can  be g ra n te d  u p  to  25% for 
in v es tm en t in  recycling  p lan ts.
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D an ish  g o v e rn m en t d ev e lo p ed  A ction P lan  o n  W aste  a n d  R ecycling 
1993-1997 w h ich  u sed  to  red u ce  the a m o u n t of w aste  a n d  th e  en v iro n m en ta l 
b u rd e n  cau s in g  fro m  its d isposal. S ignificant issues in  th is p lan  a re  :

>  p rev en tiv e  stra teg y  su ch  as c leaner techno logy  a n d  recycling  is 
m ore  p referab le  th an  p o llu tio n  con tro l s tra teg y  for exam ple  
in c in era tio n  or w aste  trea tm en t;

>  ta rg e t on  recycling  w aste  is 50% of w aste  p ro d u c e d  in  D enm ark; 
an d

>  landfill is th e  last m e th o d  for co n sid e rin g  in  w aste  m an ag em en t.

C osts of d isp osa l an d  tre a tm e n t by  o th er m e th o d  su ch  as in c inera tio n  
o r w a s te w a te r  tre a tm e n t is h ig h e r th an  recycling  o r exchange w aste . In  1997, 
cost for w aste  d ep o s itio n  is 285 DKK (1,425 B aht if 1 DKK = 5 Baht) p e r  ton, 
for o rd in a ry  in c in era tio n  is 210 DKK (1,050 Baht) p e r ton , fo r in c in era tio n  in  
co m b in a tio n  w ith  electricity  g en e ra tio n  160 DKK (800 Baht) p e r ton , a n d  
av erag e  cost for h aza rd o u s  w aste  tre a tm e n t 2500 DKK (12,500 Baht) p e r  ton. 
T here  is financial fu n d  u n d e r  F inancial A ct fo r recycling  a n d  c leaner 
techno log y  project. For the p e rio d  1993-1997 100 m illion  DKK (500 m illion  
Baht) is availab le  for w aste  an d  recycling  projects a n d  380 m illion  DKK (1,900 
m illion  Baht) is availab le  for c leaner techno logy  projects. F rom  th ese  reasons, 
m an y  in d u s trie s  in  D en m ark  try  to red u ce  th e ir w astes first. If th e re  is still 
som e w aste s  p ro d u ced , nex t s tep  of co n sid era tio n  is recycling  or reuse. The 
last choice is tre a tm e n t a n d  d isposal. All th is reason s a n d  su p p o rtin g  fro m  
en v iro n m en ta l leg isla tion  m ake  w aste  exchange be successful.

United State of America

Resource Conservation and Recovery Act (RCRA)
RCRA p ro m u lg a te d  in  1976 a n d  w as am en d ed  in  1984. P ro p o ses of 

th ese  tw o  law s are  to  p re v en t im p ro p e r d isp o sal of h a z a rd o u s  w as te  a n d  
c rea te  too ls a n d  m eth od o log ies  to track  m an ag em en t of it in  ev ery  p o in ts  
b e tw e en  g en e ra tio n  a n d  d isposal o r it is called  c rad le  to  g rav e  concept. 
C o n sequ en tly , w aste  g en e ra to r still has liab ility  over h is w aste  ev en  he  h ires 
th ird  p a rty  to  h an d le  it. In ten tio n  to p ro m u lg a te  RCRA is to  enh an ce  the 
reco very  a n d  co n serv a tio n  of v a luab le  m ateria ls  fro m  h a z a rd o u s  w as te  w h ich  
is o p p o site  to  w aste  d isposal. RCRA concerns on ly  p re sen t a n d  fu tu re  
g en e ra te d  h a z a rd o u s  w aste . If th ere  is any  p ro b lem  d u e  to  m ish a n d lin g  
h a z a rd o u s  w aste  in  th e  p a s t a n d  fro m  a b an d o n  site, C o m p reh en siv e  
E n v iro n m en ta l R esponse, C o m p en sa tio n  a n d  L iability  A ct (CERCLA) w ill be 
ap p lied . This law  w ill be exp la in ed  in  th e  nex t section. This sec tion  w ill 
exam ine  som e p a rts  of the law  in vo lv ing  recycling  of h a z a rd o u s  w aste .



133

T here  a re  th ree  im p o rta n t p a rts  issued  u n d e r  RCRA i.e. su b title  c  
in v o lv in g  h a z a rd o u s  w aste , sub title  D invo lv ing  so lid  w aste , a n d  su b title  I 
in v o lv in g  u n d e rg ro u n d  tank . In th is section  sub title  I w ill n o t be covered .

To id en tify  w h e th e r  w aste  is h a za rd o u s  w aste  u n d e r  RCRA, it h as to 
be so lid  w aste . D efin ition  of so lid  w aste  is n o t b ased  on  physica l fo rm  of it. In 
section  1004(27) u n d e r  RCRA defines so lid  w aste  as any  garbag e, refuse, 
s lu d g e  fro m  a w as tew a te r tre a tm e n t p lan t, w a te r su p p ly  tre a tm e n t p lan t, or 
a ir p o llu tio n  con tro l facility, a n d  o th e r d isca rd ed  m ateria l, in c lu d in g  so lid , 
liqu id , sem iso lid , o r co n ta in ed  gaseous m ateria l re su ltin g  fro m  in d u stria l, 
com m ercia l, m in in g , a n d  ag ricu ltu ra l o p era tio n s, a n d  fro m  co m m u n ity  
activ ities. O th e r m ean in g s of so lid  w aste  are  in  section  261.2 u n d e r  RCRA. It 
can  be ca teg o rised  in to  th ree  parts.

1. A b a n d o n e d  m a te r ia ls  W aste  m ateria ls  w h ich  be d isp o sed  of, b u rn e d  
o r in c in era ted  in c lud in g  be s to red  p rio r to  one of th ese  activ ities 
a re  classified  u n d e r  th is item  (section 261.2(b)).

2. R e c y c le d  m a te r ia ls  W aste  m ateria ls  w h ich  m ee t th e  be lo w  c rite rion  
a re  classified  as so lid  w aste  (section 261.2(c)).

♦  W aste  or m ix tu re  of w aste  is p laced  d irec tly  on  th e  lan d  for 
exam ple  landfilling . It is called  use  c o n stitu tin g  d isposal. 
C om m ercia l chem ical p ro d u c ts  (CCPs) w h ich  is in te n d e d  to 
p lace o n  land  fo r n o rm al use is ex c lu d ed  fro m  so lid  w aste  
defin itions.

♦  W aste  is b u rn e d  as fuel. C C Ps in h eren tly  h av e  characteris tic  
as fuel e.g. off-specification fuel is n o t classified  as so lid  
w aste  w h en  it is b u rn e d  as fuel.

♦  W aste  is rec la im ed  to  recover usab le  m ateria l. C erta in  
m an n ers  w h ich  are  catego rised  in  th is item  are  rec lam atio n  
of s lud ge  a n d  b y -p ro d u c ts  exh ib iting  a characteris tic , a n d  
CCPs.

♦  M ateria l is recycled  less th a n  75% of to ta l a ccu m u la tio n  
a m o u n t in  a ca len d ar y ear w h ich  is called  sp ecu la tiv e  
accum ula tion . E xem p tion  u n d e r  th is  item  is CCPs.

♦  W aste  is u sed  to  p ro d u ce  fuel o r co n ta in ed  in  fuel w h ich  
d irec tly  u sed  or reu sed .

♦  D io x in-con ta in ing  w astes co n sid e red  in h eren tly  w aste -lik e  
(F020, F021, F022, F023, F026, an d  F028) w h ich  d irec tly  u sed  
or reu sed .

♦  It is sp en t m ateria l w h ich  m eans th a t it c an n o t be u sed  as 
o rig inal p ro p o ses w ith o u t reg en e ra tio n , rec lam atio n , or 
rep rocessin g  (Section 261.1 (C)(1)). For exam ple, sp en t 
so lven t, sp en t catalyst, an d  sp en t acid  a re  classified  as so lid  
w aste  w h e n  they  a re  recycled.

♦  It is s lu d g e  in  any  physica l fo rm  g e n e ra ted  fro m  w a te r  
tre a tm e n t p lan t, w astew a te r tre a tm e n t p lan t, o r a ir p o llu tio n
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con tro l sy stem  (Section 261.31 o r 261.32). S lud ge  w h ich  
exhib it characteristic  u n d e r  P art 261 S u b p a rt c  w h e n  it is 
rec la im ed  is ex cluded  fro m  so lid  w aste  defin itions.

♦  B y-p roduct w h ich  is n o t p rim ary  p ro d u c t a n d  can n o t be 
sep a ra te ly  p ro d u ce d  by the p ro d u c tio n  p rocesses su ch  as 
still b o tto m  is d es ig n a ted  as so lid  w aste . B ut it is excep ted  
fro m  so lid  w aste  d e fin itio n  w h en  it is rec la im ed .

♦  CCPs, u n u se d  chem ical in te rm ed ia tes , off-specification  
v arian ts , an d  spill o r co n ta in er res id u es (Section 261.33) are  
ca teg o rised  as so lid  w aste . C CPs w h ich  exh ib it h a za rd o u s  
characteristic  an d  is n o t listed  in  Section 261.33 are  also 
g ro u p ed  in  th is category . If C C Ps a re  rec la im ed  or 
sp ecu la tive  accu m u la ted , th ey  are  n o t so lid  w aste .

♦  It is scrap  m etal u n d e r  Section 261.2 (c)(6).

If w aste  is d irec tly  u sed  or reu sed  as an  in g red ien ts  to  
m ake  p ro d u c t e.g. d istilla tion  b o tto m s fro m  one p rocess u sed  as 
feed  stock  in  an o th e r process, o r as su b stitu te  for com m ercia l 
p ro d u c ts  such  as sp en t pickle liq u o r uses as a s lu d g e  c o n d itio n e r in  
w aste w a te r  trea tm en t, o r re tu rn e d  to  the o rig ina l p ro d u c tio n  
p rocess w ith o u t rec lam ation , it w ill be n o t classified  as so lid  w aste  
(section  261.2(e)).

3. I n h e r e n t ly  w a s te - l ik e  m a te r ia ls  M ateria l w h ich  m ay  cause  an y  h a rm  
to  h u m a n  or en v iro n m en t w h e n  it is recycled  a re  classified  u n d e r  
th is  item  (section 261.2(d)). E xam ples of th is w aste  m ate ria ls  are  
d io x in  co n ta in in g  lis ted  w aste  F020, F022, F023, F026, a n d  F028. 
U nless w aste  m ateria l in  F021 is u sed  a t the site  of g e n e ra tio n  as an  
in g re d ien t in  a p ro d u c t, it is also  classified u n d e r  th is item .

Section  261.4 (a) listed  w aste  m ateria ls  w h ich  is n o t d e fin ed  as so lid  
w as te  for ex am ple  dom estic  sew age  a n d  special n u c lea r m ate ria l u n d e r  the 
A tom ic E nergy  Act.

W aste  th a t classified  as so lid  w aste  w ill be h a za rd o u s  w aste  if it m ee t 
the  fo llow in g  cond itions:

>  It sh o w s o n  analysis an y  of th e  characteristics of h a z a rd o u s  w aste  i.e. 
ig n itab ility  (D001), co rrosiv ity  (D002), reac tiv ity  (D003), o r ex trac tio n  
p ro c ed u re  (EP) toxicity  (D004-D017);

>  It is n am ed  a n d  lis ted  as h a za rd o u s  w aste  u n d e r  th is  A ct i.e. n o n 
specific source  w astes  (F xxx), specific source  w aste s  (K xxx), a n d  
com m ercia l chem ical p ro d u c ts  (P xxx a n d  บ  xxx);

>  It m ixes w ith  lis ted  h a za rd o u s  w aste  or characteris tic  w aste  a n d  
exh ib it characteristic  (m ix tu re  rule). T here a re  so m e ex em p tio n  fro m  
th is  ru le . For so lid  w aste  w h ich  m ixes w ith  characteristic  h a za rd o u s  
w aste , if it is n o t exh ib it h a za rd o u s  characteristic , it w ill n o t be
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h a z a rd o u s  w aste . C erta in  listed  h a za rd o u s  w aste s  w h ich  is 
d isch arg ed  to  w astew a te r tre a tm en t facilities, m ix tu res  of 
characteris tic  w astes, a n d  specific m in in g  w astes  a re  ex c lu d ed  fro m  
th is  rule;

>  It is a b y -p ro d u c t fro m  the tre a tm e n t of any  h a z a rd o u s  w aste  
(d e riv ed -fo rm  rule). If w aste  is rec la im ed  for v a lu e  m ateria l a n d  is the 
re s id u es  fro m  the  tre a tm en t of specific w astes  u s in g  v ery  specific 
tre a tm e n t processes, they  a re  ex em p ted  fro m  th is ru le; o r

>  It does n o t ex em p t from  h a za rd o u s  w aste  reg u la tio n .

Som e so lid  w astes  are n o t subjected  to  RCRA w h en  th ey  a re  recycled  
e.g. sc rap  m etal, a n d  in d u stria l e thy l alcohol. R ecycling of h a z a rd o u s  w aste  is 
a com plex  process. Level of reg u la tio n  ran ges frorn no  reg u la tio n  to  full 
reg u la tio n  d e p e n d  on  ty p e  of m ateria l a n d  m e th o d  of recycling . F igu re  5-1 
sh o w s the  analysis  of h a za rd o u s  w aste  recycling  req u irem en ts . D etails of each 
req u irem e n ts  w ill n o t be d iscussed  in  th is chap ter. E xam ple  of ex em p tio n  
fro m  S ubtitle  c  h a za rd o u s  w aste  is w h en  h a za rd o u s  w aste s  a re  recycled  in  
te rm  of use  co n stitu tin g  d isp o sal a n d  are  m ixed  w ith  com m ercia l p ro d u c ts  for 
genera l pub lic  uses u n d e r  section  266.20 (b) su ch  as asp h a lt, cem en t, o r Z inc- 
co n ta in in g  fertilisers.

D ue  to  c rad le  to  g rave concept, any  one w h o  invo lves w ith  h a z a rd o u s  
w aste  has to com ply  w ith  RCRA. U sually  p a rtie s  w h o  in vo lv e  h a z a rd o u s  
w aste  a re  g en e ra to r, tran sp o rte r , an d  h a za rd o u s  w aste  facilities.

D u ties of g en e ra to r w h e n  his w aste  is ch arac te rised  u n d e r  RCRA are  :
>  o b ta in in g  EPA  iden tifica tion  num ber;
>  lab e llin g  a n d  m ark in g  w astes;
>  k eep in g  com p le te  records;
>  filing  b ienn ia l rep o rts  to  EPA;
>  fo llow in g  goo d  h o u se  k eep in g  s tan d ard s ; an d
>  com pliance  w ith  h aza rd o u s  w aste  m an ifest sy stem  w h e n  h a z a rd o u s  

w as te  is sen t off-site for m an ag em en t.

F fazardo us w aste  tra n sp o rte rs  have  to  o b ta in  EPA  id en tifica tio n  
n u m b er, fo llow  h a za rd o u s  w aste  m an ifest system , on ly  sen t h a z a rd o u s  w aste  
to  th e  facility  w h ich  is chosen  by  g en era to r, an d  im m ed ia te ly  c lean  u p  
d isch arg es  a n d  spills.
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F ig u re  5 -1  A n a ly s i s  o f  H a z a rd o u s  W a s te  R e c y c l in g  R e q u ir e m e n ts  
S o u rc e  : U S E P A  (1 9 9 6 )

R esponsib ilities of h aza rd o u s  w aste  facilita to rs w h o  h a n d le  h a z a rd o u s  
w aste  are:

>  o b ta in in g  EPA id en tifica tion  n u m ber;
>  k eep in g  com p le te  records;
>  lab e llin g  a n d  m ark in g  w astes;
>  re p o rtin g  activities;
>  fo llo w in g  goo d  h o u se  k eep in g  s tan d ard s ;
>  p re p a r in g  a n d  fo llow ing  c losu re  a n d  post-c losu re  p lans;
>  sh o w in g  th a t fu n d s  is availab le  to  close facility  if necessary;
>  fo llo w in g  technical s ta n d a rd s  for specific w aste  m an a g e m e n t 

practices;
>  p ro v id in g  in su ran ce  fo llow ing  c losu re  for care of lan d  d isp o sal 

facilities; a n d
>  m o n ito rin g  g ro u n d  w a te r  in  case of lan d  d isp o sa l facilities.

R ecycling facilities a re  ex em p t fro m  above responsib ilities.
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If g en e ra to rs  p ro d u ce  h a za rd o u s  w astes  less th a n  100 k g  p e r m o n th , 
s to re  h a z a rd o u s  w aste s  on  site  less th an  1000 kg  a t p e rio d  of no  lo n g e r th an  
90 days, p ro d u ce  acu tely  h aza rd o u s  w aste  less th an  1 k g  p e r m o n th , o r s to re  
acu te ly  h a z a rd o u s  w aste  less th an  1 k g  a t p e rio d  of no  lo n ger th a n  90 days, 
they  w ill be a sm all-q u an tity  g en e ra to r (SQG) w h o  is ex em p ted  fro m  S ubtitle  
c  reg u la tio n  system . This m ay  n o t be com p atib le  of w aste  exchange fo r SQG 
w h o  has to  sto re  w aste  u n til m ee t som e v o lu m e to red u ce  tra n sp o rta tio n  cost.

If w aste s  are  n o t classified as so lid  w aste , g en e ra to rs  h av e  to  p re p a re  
ev idences to  sh o w  as p e r req u es t th a t th e ir w astes a re  co n d itio n a lly  ex em p ted  
from  th e  reg u la tio ns. RCRA is com plex  a n d  expensive  so th a t a lte rn a tiv e  
m an ag em en t, recycling  h a za rd o u s  w aste , is p refer choice a n d  less cost th an  
tre a tin g  or d ispo sa l it. As a consequence of th is, m an y  w aste  g en e ra to r try  to 
recycle or reu se  th em  w h ich  is easy  a n d  use less m o n ey  in  h a n d lin g  th e ir 
w astes. Som e of these  w aste  g en e ra to rs  d o  n o t exactly  reu se  or recycle th e ir 
w aste s  w h ich  is called  sh am  recycling. T hey ju st on ly  w a n t th e ir  w as te  n o t 
classified  u n d e r  RCRA. F rom  th is reason , am e n d m en t of RCRA to p re v en t 
sh am  recycling  is th ro u g h  d efin ition  of so lid  w aste  th a t in tricate , confusing , 
a n d  in co n sis ten t se t of reg u la tio ns.

Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA)

As ex p la in ed  earlier, CERCLA invo lves c lean  u p  th e  p ro b lem s fro m  
m ish a n d lin g  h a za rd o u s  w aste . It w as enacted  in  1980 a n d  a m e n d e d  by 
S u p e rfu n d  A m en d m en ts  a n d  R eau th o riza tio n  A ct in  1986. U n d e r th is  Act 
E n v iro n m en ta l P ro tectio n  A gency (EPA) is em p o w ered  to  se t u p  liab ility  
sy stem  to  ch arge  clean u p  costs fro m  p o llu te rs  a n d  resp o n se  to  sp ills or 
en v iro n m en ta l accidents. This law  is very  strict. W hen  an y  p ro b lem  fro m  
h a z a rd o u s  w aste  is arisen , g en e ra to r or p o llu te r  w ill m ay  be in cu rred  liab ility  
a n d  has to  im m ed ia te ly  solve th a t p rob lem s. W hen  n o  p a rty  can  be id en tified  
to  be liable, EPA  w ill u se  tru s t fu n d  p ro v id e d  u n d e r  th is  A ct to  c lean  u p  the 
p rob lem . G en era to rs  hav e  to  re p o rt w h a t ty p es of h a z a rd o u s  w aste  th ey  have, 
h o w  th ey  a re  sto red , tre a ted  a n d  d isp o sed  to EPA. C o m m u n ity  R ight-to- 
K now  is also  one p a r t  of a m en d ed  CERCLA. This causes h a z a rd o u s  w aste  
o w n e r to  m ake  em erg en cy  p lan  an d  in fo rm  ty p es of u sed  h a z a rd o u s  
su b stan ce  to  public.

T here  a re  som e b a rrie rs  fro m  th ese  tw o  law s a n d  reg u la tio n s  in  USA 
w h ich  m ake  w aste  exchange concep t is less preferab le . L ist of th em  is sh o w n  
below .

>  H a z a rd o u s  w astes  u n d e r  RCRA are  d e fin ed  as h a z a rd o u s  w astes 
u n d e r  CERCLA. If th e re  is any  p ro b lem s o ccu rred  fro m  
m ish a n d lin g  them , w aste  g en e ra to rs  have  a liab ility  u n d e r  tw o  
law s. A n d  p en a lties a n d  correction  costs is h igh.
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>  C om p lex  p rov isio n s of law s an d  reg u la tio n s m ak e  m an y  seco n dary  
m ateria ls  w h ich  can be exch an ged  am o n g  in d u strie s  a re  subjected  
to  RCRA.

>  D eriv e d -fro m  a n d  m ix tu re  ru les of RCRA cause  w astes  w h ich  
co n tam in a ted  by h a za rd o u s  w aste  even  sm all a m o u n t of it are 
classified  u n d e r  RCRA.

>  Lack of confidence th a t tran sac tio n s w ill be co n d u c ted  in  
com pliance  w ith  the  req u irem en t of RCRA cause  m an y  w aste  
g en e ra to rs  a re  n o t qu ite  su re  ab o u t recycling  or ex ch an g in g  w aste  
w h e th e r  u n d e r  these  law s or not. A nd  th ey  have  to  v e ry  concern  
a b o u t w h o  receive w aste  a n d  h o w  th a t en tity  m an ag e  th e ir w astes.

Pollution Prevention Act
Since ex isting  law s a re  n o t su p p o r t the p o llu tio n  p re v en tio n  co ncep t 

a n d  p o llu tio n  p rev en tio n  is m o re  su itab le  a n d  d esirab le  th a n  w aste  
m an a g e m e n t a n d  p o llu tio n  contro l, th is A ct w as p ro m u lg a te d  in  1990 to 
en co u rag e  in d u s trie s  focus m ore  on  red u c tio n  a t sources. Policies in  th is A ct 
s ta ted  clearly  th a t w h en ev e r possib le  p o llu tio n  sh o u ld  be p re v en te d  or 
red u ce d  a t so u rce  first. The nex t step  w h e n  p o llu tio n  p re v en tio n  is n o t 
feasib le is recycle w ith o u t cause any  h a rm fu l to  h u m a n  a n d  en v iro n m en t. The 
la s t choice to  m an ag e  th e  w aste  IS  tre a tm e n t fo llow  by  d isposal. N a tio n a l 
s tra teg y  co ncern ing  source  red u c tio n  is chan g ed  fro m  a co m m an d  a n d  
con tro l reg u la to ry  ap p ro ach  to  a v o lu n ta ry  cross m ed ia  ap p ro ach . U n d e r th is 
Act, a d v iso ry  p an e l is estab lished  to  he lp  in d u strie s  in  technical m a tte r  
re g a rd in g  p o llu tio n  p reven tio n . P o llu tio n  P rev en tio n  c learin g h o u se  is also  se t 
u p  to  facilita te  a n d  co -o rd ina te  p o llu tio n  p rev en tio n  activ ities b e tw een  
in d u s trie s  a n d  g o v e rn m en t agencies. This A ct enforces th e  in d u s trie s  to  
an n u a lly  re p o r t toxic chem icals release  w h ich  called toxic re lease  in v en to ry  
(TRI). E ach toxic chem ical, source  red u c tio n  a n d  recycling  of it, p e rcen tag e  
ch an g e  fro m  p rev io u s  year, a n d  a d o p ted  technologies for so u rce  red u c tio n  
a n d  recyc lin g  shall be also  in c lu d ed  in  TRI re p o rt a n d  sen t it to  EPA. 
P ro d u c tio n  ra tio  in  the  rep o rtin g  y ear to  th e  p rev io u s y ear a n d  o th er 
necessary  in fo rm atio n  w h ich  he lp  EPA to id en tify  th e  effectiveness a n d  the 
p ro g re ss  of p o llu tio n  p rev en tio n  p ro g ra m  have  to  be in c lu d ed  in  th e  rep o rt. 
EPA  w ill p ro v id e  g ra n t to  enhance  p o llu tio n  p re v en tio n  p ro g ra m  
im p lem en ted  b y  in dustries .

In 1991 US EPA estab lished  p o llu tio n  p rev en tio n  s tra teg y  to  be u sed  as 
a g u id e  for in co rp o ra tio n  p o llu tio n  p rev en tio n  activ ities in  ex isting  a n d  n ew  
p ro g ra m s of US EPA. E xam ples of these  p ro g ram s are  W aste  M in im isatio n  
B ranch, P o llu tio n  P rev en tio n  In fo rm atio n  C learin g h o u se , Office of P o llu tio n  
P rev en tio n , a n d  A m erican  In stitu te  fo r P o llu tio n  P reven tion .
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Clean Water Act
This A ct reg u la te s  d ischarges to  w a te r su rface in  the USA. Lately  

a m e n d e d  of th is  A ct w as in  1987. In d u s trie s  w h o  w o u ld  like to  d isch arg e  
w aste  w a te r  to  su rface w a te r are  req u ired  to have  p e rm it fro m  EPA  o r sta te  
a u th o rity . C haracteris tics of th is d ischarge  has to m ee t the e fflu en t s ta n d a rd s  
se t by EPA  w h ich  based  on  best practicab le  a n d  best availab le  tre a tm e n t 
techno log ies. This A ct reg u la te s  w as tew a te r d isch arg e  fro m  b o th  p o in t 
sou rces su ch  as in d u strie s  a n d  m un ic ip alities a n d  n o n -p o in t so u rces for 
exam ple  m in in g , fa rm  lands, a n d  forests. D ischarge of s to rm  w a te r  from  
in d u s trie s  a n d  co n stru c tio n  sites are  p ro h ib ited  w ith o u t perm it. L icensee to 
d isch arg e  s to rm  w a te r is req u ired  to deve lo p  a s to rm  w a te r  p o llu tio n  
p re v en tio n  plan .

Comparison of Environmental legislation

F rom  all above in fo rm ation , it can  be co n c lu d ed  th a t b o th  D en m ark  
a n d  USA h av e  law s a n d  reg u la tio n s w h ich  b ased  on  p o llu tio n  p re v en tio n  
concep t. B ut in  USA, th ere  are  m o re  com plex  law s a n d  reg u la tio n s  for recycle, 
reu se  or recov er of w astes  th an  th a t of D enm ark . The rea so n  is to  p re v en t 
im p ro p e r recycle, reu se  o r recover of w astes. P rincip le  of e n v iro n m en ta l law s 
a n d  reg u la tio n s  of these  tw o  co u n tries  is d iffe ren t fro m  th a t of T h a ilan d  
w h ich  IS  m ostly  b ased  o n  w aste  tre a tm e n t a n d  d isposal. C o n seq u en tly , w aste  
exchan ge  w h ich  is concep t of recycle w aste  is n o t su p p o rte d  fro m  ex isting  
law s a n d  reg u la tio n s  in T hailand . H ow ever, in  N o tifica tion  of M O I N o. 6 B.E. 
2540 a llo w  w aste  g en e ra to rs  to  exchange th e ir h a za rd o u s  w astes  for u s in g  by 
th e  o thers.

As m en tio n ed  above, m o st en v iro n m en ta l law s a n d  reg u la tio n  in 
T h a ilan d  a re  co ncern ing  w aste  tre a tm e n t a n d  d isposal. T here is no  specific 
law s a n d  reg u la tio n s  reg a rd in g  recycling  or exch an g in g  w astes. E nfo rcem en t 
of e n v iro n m en ta l law s in  T h ailan d  is ineffective in  co n tro llin g  in d u s tria l 
p o llu tio n . T w o m ain  reaso n  of th is are

>  lack of co -o rd in a ted  m an ag em en t of en v iro n m en ta l sectors; a n d
>  lack of capacity  a n d  capabilities in  m o n ito rin g  a n d  in sp ec tio n  of 

e n g ag em en t in  factories a n d  en fo rcem en t of reg u la to ry  m easures.

In  case of factories in  in d u s tria l esta te , DIW  have  no  a u th o rity  in 
a p p ro v a l of in d u s tria l p e rm it, m o n ito rin g  a n d  en fo rc in g  en v iro n m en ta l 
s ta n d a rd s  ev en  th o u g h  th ere  is som e technical co -o rd in a tio n  b e tw een  DIW  
a n d  IE AT.

Fine a n d  p u n ish m e n t for p o llu te rs  in  T h a ilan d  is lo w er th a n  d ev e lo p ed  
coun tries . C o n seq u en tly , in d u strie s  can  a ffo rd  fines a n d  th ey  d o  n o t fear to 
b reak  th e  law . T his m ake  the  law  to  be license to  p o llu te . For in stance, th e re  is 
reg u la tio n  to sep a ra te  in d u stria l w aste  fro m  m u n ic ip a l w aste  specified  u n d e r
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F acto ry  A ct B.E. 2535. But th ere  a re  som e factories m ix in d u s tria l w aste s  w ith  
m u n ic ip a l w aste  a n d  send  th em  to  landfill facilities. This costs fac to ries less 
th a n  w h e n  they  m an ag e  in d u stria l w aste  sep ara te ly  fro m  m u n ic ip a l w aste .

As a consequence  of be in g  a d ev e lo p in g  co u n try  or n ew ly  
in d u s tria lised  cou n try , the  p lan n in g  a n d  p erm issio n  for fac tory  estab lish m en t 
in  T h a ilan d  a re  n o t p ro p e rly  done.

All th ese  p ro b lem s lead  to im possib ility  of so m e w aste s  be in g  
exchangeable.

O th e r b a rrie rs  fro m  law s a n d  reg u la tio n s in  T h a ilan d  for w aste  
exchan ge  a re  :

>  M an ag em en t of h a z a rd o u s  w aste  by  w aste  exch ange  u n d e r  
N o tifica tion  of M OI No. 6 B.E. 2540 is m en tio n ed  in  genera l. T here 
is no  specific ty pes of w aste  w h ich  can  be ex ch an g ed  or specific 
crite ria  fo r exch ang ing  w aste . This m ay  im ply  th a t w h e n  a p p ly  th is 
m eth o d , p e rm issio n  fro m  D IW  is req u ired . G e ttin g  a p p ro v a l fro m  
D IW  som etim es takes lo ng  tim e. All these  aspects  m ay  be the 
obstacles for w aste  g en e ra to r a n d  w aste  user. A n d  th e  w aste  
g en e ra to rs  m ay  hav e  no  in te re s t to  ap p ly  w aste  exchange.

>  Recycle, reuse, o r recovery  of som e n o n -h az a rd o u s  w aste  u n d e r  
N o tifica tion  of M OI No. 1 B.E. 2541 req u ire  p e rm iss io n  fro m  DIW . 
This cause the  sam e effect as above.

>  F acto ry  lo cated  in  EPZ has to  get p e rm iss io n  fro m  C u sto m s 
D e p a rtm e n t an d  IEAT if w aste  w h ich  can  be ex ch an g ed  or u sed  by 
th e  o th e r factories o u ts id e  a rea  of EPZ is tra n sp o rte d  to  th em . This 
m ay  cause som e difficulties or no  co n sid e ra tio n  to  w aste  g en e ra to rs  
to  exchan ge  th e ir w aste  w ith  th e  o th ers  o u ts id e  EPZ. C o n seq u en tly , 
u tilisa tio n  of w aste  by  th e  o thers w ill be lim ited .

To p ro m o te  a n d  su p p o rt w aste  exchange concep t, m en tio n ed  obstacles 
sh o u ld  be rem o v ed . M O I a n d  IEAT m ay  issue  n ew  reg u la tio n s  to  specify  
a m o u n t a n d  ty p e  of w aste  w h ich  can  be u sed  to  p ro d u ce  so m e p ro d u c ts  as 
reg u la tio n s  of D enm ark . T hey m ay  p ro m o te  in d u strie s  w h ich  can  u se  w aste  
fro m  th e  o th e r  in d u s trie s  to be lo cated  in  th e  sam e a rea  in  o rd e r  to  red u ce  
tra n sp o rta tio n  costs. W aste  exchange n e tw o rk  sh o u ld  be se t u p  to  le t w aste  
g en e ra to rs  a n d  w aste  u sers  k n o w  each o th er an d  m ak e  ex ch an g in g  w aste  to 
be fo rm al system . L eg isla tion  or necessary  reg u la tio n s  sh o u ld  be  e stab lish ed  
to  su p p o r t th e  o p e ra tio n  of w aste  exchange n e tw o rk . In  case of B angpoo 
In d u s tr ia l E state, th is  sy stem  can  be in itia ted  by IEAT.

IEAT h as a p lan  to  estab lish  su b sid ia ry  co m p an y  w h ich  w ill be 
in v es ted  b e tw e en  IEAT a n d  p riv a te  com panies. This o rg an isa tio n  w ill in  
charge  of u tilities  m an a g e m e n t for in d u s tria l esta tes u n d e r  co n tro lled  by 
IEAT. O ne  d e p a rtm e n t or section  of th is o rg an isa tio n  m ay  be se t u p  for 
sh a rin g  w aste  in fo rm atio n  am o n g  in d u strie s  in  in d u s tria l esta tes a n d  
p o ten tia l w as te  u sers  o u ts id e  in d u s tria l esta tes. It m ay  act as a m id d le  m a n  to
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b u y  w aste s  fro m  one co m p an y  a n d  sell it to  a n o th e r co m p an y  or p ro v id e  the 
tra n sp o rta tio n  services b e tw een  w aste  u sers an d  w aste  g en era to rs . O th er 
serv ices w h ich  can  be d o n e  by th is o rg an isa tio n  in  o rd e r to  p ro m o te  w aste  
exchange are  w aste  m in im isa tio n /p o llu tio n  p rev en tio n  tra in in g , w aste  
in fo rm atio n  a n d  w aste  m an ag em en t techno logy  centre , a n d  co -o rd in a to r 
b e tw een  w aste  u se rs  an d  w aste  g en e ra to rs  an d  b e tw een  w aste  g en e ra to rs  a n d  
w aste  m an a g e m e n t techno logy  s ow ner.
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