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Solid Waste Composition in Thailand G

. amuuwanadin
World : .
Year Plastics Waste Volume Plastics Waste Generate Rate
(MMTones) (kg/head/day)
2008 3.1109 0.1339
Metals, 4% 2009 3.1343 0.1352
: 2010 3.1486 0.1352
Glass, 5% 2011 3.2955 0.1404
Plastics, 2012 3.2149 0.1365
2013 3.4801 0.1495
2014 3.4047 0.1443
Thailand
Metals’ 2% Others, 10%

Glass, 3%

Plastics,
13%

Papers, 10%
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Proper and improper Solid Waste Disposal of Thailand G
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b FMastica irtitute of Thalland

Proper solid waste disposal

* Engineer Landfill * Appropriated Landfill, e.g. * Open Dump
* Sanitary Landfill Control Dump <50 T/day  * Control Dump >50 T/day
* Waste to Energy (WTE) ¢ Incinerator <10 T/day with ¢ Open Burning
* Compost air treatment * Incinerator with no air
* Mechanical or Biological treatment
Treatment (MBT)

Ref: Department of Pollution Control
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Solid Waste Scheme of Thailand

(s

In-sevice area from
Local Administrative
Organization

4,422 place

57%

Solid waste

- in-service area

19.66 MMTones/year
75%

Solid waste to collect

14.18 MMTones/year
56.55%

Improper management

6.93 MMTones/year
26.46%

Total solid waste

To utilization

4.64 MMTones/year
17.72%

Solid waste with no

Proper management

7.88 MMTones/year
30.1%

amuuwanadgn

FMastica irtitute of Thalland

To utilization
0.03 MMTones/year 0.14%

To proper collect
7.85 MMTones/year

30%

26.19 service
MMTones/year Utilization solid waste 0.21 MMTones/year
0,
4.82 B
MMTones/year
18%
Out-sevice area from Solid waste to utilization

Local Administrative
Organization

3,355 place

43%

» out-service area
6.54 MMTones/year

25%

0.15 MMTones/year
1%

Managed Landfill
7.05 MMTones/year 27%

Compost
0.06 MMTones/year 0.2%

Improper management

6.39 MMTones/year
27%

Incinerator
0.39 MMTones/year 1.5%

Others
0.35 MMTones/year 1.3%
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Current Plastics Waste Cycle of Thailand

(s

- N Plastits product AKianain
Factory Mastica iratihne of Thallsnd
v
Consumer Incineration or Landfill by
——
themself
430 I 57%*
125% 3% <1% <1%* & 15% J
Tree wheel Recycle buyer Recycle Poor Waste Municipal
collector shop bank people collector collector
Wash/grinder . Landfill station
drea
Pelletizer Non-recycle
Plastic recycle 5% Plastic
| 20%
Recycle product In-house recycling :
—>|
manufacturer system Landfill

-3 Plastics before use

- Plastics after use

- P|astics waste

= Pl|astics from mixed waste

Plastics from post disposal

Plastics from separation

Ref: TIPMSE, The Federation of Thai Industries
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Solid Waste Generation Rate by type of Administrative Organization G
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Generation rate of solid waste Kilogram/head/day

City Municipality 1.89
Town Municipality 1.15
Sub-district Municipality 1.02
Pattaya City 3.90
Sub-district Administrative 0.91

Organization (SAO)

Type of Administrative Solid waste volume

organization

Bangkok 3.94 15%
Municipality 10.73 41%
Sub-district Administrative 11.52 44%

Organization (SAO)

Hasthes irthute of Thalland

7,777
Administrative

Organization
in Thailand

Solid waste volume MMTones

A 26.19

MMTones
M
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1-2 (4) Fundamental Law and the related laws G
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- Hasthes irthute of Thalland

Jan, 2000

| Proper waste management l Pmmoimn of the 3R5

o _ _ o

(Establishment of a general scheme)

Jun, 2006 Apr, 2000 Jun, 2007 May, 2002 Jan, 2005 April, 2013

Among various laws, “Container and Packaging Recycling Law” is most closely related to
plastic waste generated in citizens' daily life. “Partnership & Strengthening for Sust;nab,w




Fundamental Law and the related laws 7ifentesiunis3lnirazedsemedilu g

[ anguwanadn
1 [ 4 (e | FMastica irtitute of Thalland
NHNNTELLNLN EN‘I&IN...

N.9.1. SNHIANN N.9.1. AUATNLAZTNEN

' Basic Environmental Act ‘Nmﬂ 1993 " .
dza1n ? | | AMNNRILIARAN

W.S.UAIEITURY?

Fundamental Law for Establishing a Sound Material-

Jan, 2000
Cycle Society (basic framework law) o
h_Perer waste manag_emeﬂj I I Promotion of the 3Rs )
Jun, 2000 The Waste Management Law for Promotion of Effective
and Public Cleansing Act Utilization of Resources
4 (Establishment of a general scheme)

gyt gy
Containers and Home :| Food Construction End-of-Life Law of Small Size i
Packaging Appliance :| Recycling Material Vehicles Electronics |
Recycling Law | Recycling Law” Law Recycling Law | Recycling Law Recycling :
006 ,2000  Jun,2007  May, 2002 Jan, 2005 @K Aprl 2013 |

aalaisl.. nnviane WEEE? | Green Purchasing Law Apr, 2001

N1SANTAANAIIALT LI

Source: MiniStry of the Environment, Jmﬂershfp & Strengthening for Sustainability™
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1-2(5) Recycling Scheme under “ Containers and Packaging Recycling Law “ E ’
(Designated body route) -

- amuuwanadn
Mastica iratihne of Thallsnd
) , _ Designated
Consumers . Provide containers
_ _ Designated user Manufacture
(selectively discard . . :
) , (food manufactures) . (plastic container
containers or packaging) —
a5 manufactures)
Discarding based on }
identification marks I ’1
Perform the recycling obligation .
Pay recycling fee ay recycling fee ) o .
( obligatory) \ 4 (pay recycling fec) This law established a new recycling

scheme, which enabled the recycling of
plastic containers and packaging by
introducing “extended producer

Designated body

Collecting used
containers &

S (Japan Containers and Packaging responsibility”. The blue line shows the flow
Recycling Association) _ of plastic waste. The red line shows the flow
Concludé a contract I » of recycling fee.
- '.o L' : j’ —
b .:\ , Pay recycling costs "oy Selling recycled products
. Comn'etitive :
v Pickup cgntract bidding
( I\/!cuglalrl)alz.tles f W Recycling CI(}thes
sorted collection o .
business manuractures,
used o ( lers) etc
containers & packaging ) | Deliveringused recyclers
containers &
packaging
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1-3 (4) Type of separate collection of plastic waste E:;
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FMastica irtitute of Thalland

The change of the classification of plastic waste, from in-combustibles to recyclables or combustibles, was carried out
progressively by each ward.

It started from Fiscal Year 2006 and was implemented in all areas by the end of Fiscal Year 2009.

The classification of plastic waste, except PET bottles, differs in each ward.

The classification situation (except PET bottles)
Wards
Container & Packaging plastic Other plastic products

SHINJYUKU, CHUO, KOTO,
Type1 SHINAGAWA, MEGURO, NAKANO, Separate-collection as recyclables Combustibles.
SUGINAMI, NERIMA, KATSUSHIKA

Type2 MINATO, CHIYODA Separate-collection as recyclables.

ARAKAWA, TAITO, SUMIDA,
Type3 SETAGAYA, SHIBUYA, KITA, Collected as combustibles garbage.
ITABASHI, ADACHI

TOSHIMA "Separate-collection of pla-bottles"

Other [BUNKYO "Collected as combustibles. Only plastic bottles are collected at collection bases."”

"Collected as combustibles. But also has separate collection of C&P-Plasticin a model

OHTA district.” %9
Istrict. “Partnership & Strengthening for Sustainability”
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FMastica irtitute of Thalland

1. SHOWA-DENKO/Kawasaki Factory

2. JCPRA/ 1-14-1 Toranomon, Minato-Ku,Tokyo

3. Shin-Koto Incineration Plant

4. Plastic waste Management Institute (PWMI)

5. Ministry of Economy Trade and Industry (METI)

6. ISHIZUKA CHEMICAL

7. FPCO KANTO-Recycling Factory

Chemical Recycler, Plastics waste to PDF to Urea

Plastics waste management controller

Plastics waste to energy

All information about plastics waste

Government agency

Material recycler

Biggest PS Foam producer and recycler

“Partnership & Strengthening for Sustainability™



1. SHOWA-DENKO/Kawasaki Factory

-

® Gasification

M Gasification process

E’Iastic waste from househol

Mix plastics waste

RDF (Refuse Derived fuel)
H2, Ammonia, Fertilization

ds
(various plastic composites)
Shredder
Oxygen+
v Steam -
RDF molder L—

Effective utilization

“Partnership & Strengthening for Sustainability™

Low-temperature  High-temperature
gasification furmace gasification furnace

Sowce

d

amuuwanadgn

FMastica irtitute of Thalland

(Feedstock Recycling)

<l Oxygen+Steam

Gas scrubbing

facility

= Synthetic gas

l

Examples of synthetic gas
+Hydrogen

*Methanol

+Ammonia

+Acetic acid

*Other basic chemicals
*Fuel cells

+Fuel souroe for high-eficiency

powee ganiralico

Plastic Waste Management Institute (W)



2. JCPRA, Japan Containers and Packaging Recycling Association

The Japan Containers and Packaging Recycling Association

Recycling contract

Receive re

Collect items based on the sorting standards Entrust recycling operations

Receive recycling fees (from municipalities)*2

Pay recycling charges (for items conforming to sorting standards)

Utilization of
Business users recycled materials

of recycled
materials

®Recycling obligations

The JCPRA operates recycling
business on behalf of the specified
business entities. By paying recycling
feas to the JCPRA, these business
antities are deemad to have fulfilled
their recycling obligations.

‘Who are the spe:

business antitl

* Manufacturers who use containars
and wrapping for shipping their
products

# Rotailers and wholesalers who usa
containers and wrapping for
selling merchandise

+ Manufacturers of containers

+ Importers who import and sell
merchandise in containers or
wrapping

* Importers of containers

* Small businesses are excluded.

B Small businesses

Sactor | Metsalss Mo of employees
Hs.mlmnm ¥240 milllon 20 or lass

of lass
Gommerclal, ¥70 milllon
sarvice ' of lass el

*1 According to the revised Act (Article 10-2),
a payment system, in which the specified
business entities pay money to municipal
govemments, has started in flscal 2008,

Consumers

® Sorted disposal
Rinsing waste with water
before disposal

When discarding waste, consumers
are required to follow sorting
guidelines established by the
municipalities. This facilitates
recycling and use of waste as
resources. Paying just a little

attention is the first step in recycling.

® Sorted collection
Collecting and sorting waste

that conform to “sorting standards”

The municipalities collect waste,
remove foreign matter, and store the
sorted waste in the designated
storage facilities based on the Act,
and the JCPRA collects waste
containers and wrapping {items
conforming to the sorting standards)
for recycling in accordance with
respective contracts with the
municipal governments.

*2 Municipal govemments are responsible for
handling waste from small businesses,
wihich are axempt from recycling
abligations.

For items such as PET bottles, which are
traded in bidding markets, the total money
(excluding consumption taxes), |.e., the
money pald by recyclers to the JCPRA, is
pald to municipalities (contribution).

J % Entrust
W

Recyclers

the 5

The JCPRA entrusts recyclers to
collect the waste containers and
wrapping that conform to the sorting
standards from storage facilities, and
recycle them. The recyclers are
authorized to sell the recycled
materials. The recyclers who have
passed registration examinations by
the JCPRA are eligible to participata
in public tenders for recycling waste
in particular storage facilities every
year. Bidding is conducted
simultaneously nationwide, and the
bid winner gets a one-year contract.
Recycling fees are paid to recyclers
after it has baen confirmad that the
recycled materials have bean sold to
the users of these goods.

I ool

Glass bottle
manufacturers,

atc.

+| Glass botlles

Glass bottles, etc.
paving aggregata,
light foaming material,
fiberglass, and others.

Cullet ¥

S PET bottles

Teaxtiles (uniforms, carpats, etc.)
Plastic sheet (2gg cartons,

Taxtila, blister packs, etc.), molded products
plastic sheet, (ball-peint pens, etc.), bottles

PET battle (for beverage and detergents, etc.),
manufacturers, other (plastic binders, etc.)

atc.

Flake, peliet,
raw material of polyaster

—P

Pdpar containars
B and wrapping

Paper producers,

ate.

‘&’:_

Cardboard, hardboard,

recycled paperboard,

RPF (Refusa Paper & Plastic Fuel),

ate.

Raw material of paper,
RPF {Refuse Paper
& Plastic Fual), ate.

Plastic containers | 0 N
= .

Maolded plastic,
steal manufacturer,

atc.

Plastic products

(pallet, recyclad resin, imitation trunks,
ate), pyralytic oil (e.g., fuel oil),
reducing agent in blast furnaces,
chemical raw material for coke ovens,
synthetic gases (raw material for
petrochamical products, fusal)

Pellat, fluff, etc.



3. Shin-Koto Incineration Plant, Clean Authority of Tokyo (i
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Flaatl

1,800 tons/day
(600 tons *3)

Power: 50,000 kW

¥ Incinerator mechanisms

‘ t **** ' Stoker incinerator Fluidized-bed incinerator

Exhaust gas
Reluse crane Refuse crane
) Exhaust gas Sand
circulation
alevalc
Refuse hopper SR
LI
Refuse hopper ®

|

e O A0

P, ,J’ OO0 %y .v

-

Forced "i""\'"’['t'f' | A

- ' Post-
dralt fan ost deaft fan

combustion I‘
Bottom S ]
Q ash ,{

Incombustibles L

“Partnership & Strengthening for Sustainability™



4. Plastic waste Management Institute (PWMI)
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@® Flow of plastic products, waste and recycling (2011)

Resin production, resin processing, and marketing products Disposal and recovery

Domestic waste

(kb= ousand loes) . Sum of waste
Machanical - |
i recycling g
700 kt 2 % Mechanical
Aesin 1 Liquedaction, gasdcation, fecycling
progactin - bzt furrece L8 1 2120kt (22%)
11,580 kt - 250 kt
: : T 3
& . 2504t £5 Liquetaction,
=SSN b A, & Ingineration wih z § gasifcation,
4 OmeLtic f - power genaration e umace
: Coosic. | Oomestia  : B D 2,030 kt 360 Kt (4%)
- A astic | BrOICES ! Incireration with heat. | :
. fesin export ool irgut _:’ discharge | "] "} HEss '—’ utliizaticn facllhv
: 3.910 kt | o760kt || Ut GTrok ek At Ullized |
. | - muumﬁm' Densified refuse ; [
asin i G - L g plastic waste |
: Fosi inpant - z EEssse— ) oE— < 710kt SEORUTAEN | 7.A40 kt (78%) |
. o t - 8“‘ |
- - Landfilling - [
- Product expoet e ‘ 360 kt % § | g
. - 1 i | Orewmvem
: 870 kt Total e 38 Il |incieration with
; Preduct import mlg g ? : 3.260%% |
: 1.850 kt _’ dscharga || Industrial wasta 25 i i8] |
: Licuid resi, atc. 9,520 kt Mech:t.;vgjl = |
980 kt | recycl Inei i
. h - —=a=oN 1,430 kt s ot
: Liqueaction, gasifcation, wtiization facility
. blast fumace | | 1,050kt {11%)
. 110 kt | '
‘e Non-us Industrial | Densified-refusa
—— -} waste | 400 kt R
4,860 kt Incinaration with Incinzeation mitout.
o a0 o aamon ey
) cEmm— Inclneration with | 1,020kt (1%}
v el o
‘ g 2,070 kt (22%
Hee ‘ = ” ol - ; Landfillrg )
products Resin production does not include the gquantily shown for resin production waste. 1,050 kt (11%)
470 kt | *«* The gquantity shown this year for raclaimed products is based on that of mechanical recycling | from the previous year {2,170 kt} A e
excluding exported portion (1,640 ki) and the amount used for fiber from PET bottles{B0 kt). Laﬁdﬁ“l"b
) w»n The figure for post-use preducts discharge Is computed by & PWMI estimalion Sy: based on usage lor different demand areas 690 kt
——n and cifferant resin types (from 1976) and product lifetimes for different demend areas (B0years | discherge model created by PWAI),  —". h
. #  Some figwes may not exactly match due 1o rounding.
 BE S ) Managoment Institute (9N
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5. Ministry of Economy Trade and Industry (METI) G

|||||||||||||||

* (Co-establish JCPRA with private sector by Law
* Control Containers and Packaging Recycling Act
 Support and promotion Recycling law

* Eco-purchasing
* Promotion to people

v

2‘;' .
=
-
Ed

“Partnership & Strengthening for Sustainability™



6. ISHIZUKA CHEMICAL G

FMastica irtitute of Thalland

 Material recycler
* Bumper :
* Cap

Plastics Bag

“Partnership & Strengthening for Sustainability™



7. FPCO KANTO-Recycling Factory G
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 PS Foam best practice
 Voluntary housekeeper foam tray sorter

 Disorder worker
 Recycling material to new product

Tray to Tray™

4

Used tray Raw material Recycled tray s=——
(pellets) J \
j

ARSI

- iz

&L ﬁﬁﬁ)ﬁftengt

AL ’5’|

I!ﬁE#l &OZE!
Welcome to FPCO!

G IoEJEEYDrobeYs-
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Draft Plan
- )
Data collection - - ~N
(r;\a;cerlgl flow Study of Setting
orp a§t|c q possible guantitative
;(;rc]lzlgniirgs) an model for target
/ Thailand Y,

Collaboration

from Gov. and
stakeholders

.

Phase 1

Establishing
Recycling law

- J

Phase 2

FMastica irtitute of Thalland

7 Draft
(March 4, 2016)

Ultimate goal

Efficient plastic containers
& packaging recycling and
utilization in Thailand

Using indicators such as
amount of plastic waste and
recycling rate (for example:

30% =2 50% = 80%...)




Draft (March 4, 2016) 5 ﬁ
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Task 1 Data collection

* |dentify target plastic products to be included in the data collection
e Set up scope of the data collection

* Conduct material flow of plastic containers and packaging
* Analyze data for recycling rate of each plastic type, product and overall

Task 2 Collaboration among parties involved

* Set up working team from relevant parties
e Establish collaboration through agreement among parties and defining roles
 Develop network of producers and recyclers

Task 3 Study of possible plastic containers & packaging recycling model

e Study laws and regulations related and possible modification

e Study recycling systems in other countries

* Propose possible plastic containers & packaging recycling model suitable for
Thailand

“Partnership & Strengthening for Sustainability™
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Plastics Institute of Thailand
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www.thaiplastics.org Email: info@thaiplastics.org for Sustainability”



