Solid Waste Management
in Bangkok
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~ Ms. Janya Lammawichai
Sanitation Technical Officer
Department of Environment
Bangkok Metropolitan Administration
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. Total Area 1,568.737 km?

¢ Average Ground Level +0.50 to +1.50 m msL

% Temperature 17.6 -39.3°C

+* 30-year Average Annual Rainfall 1,648 mm

+»* Population Registered 5,692,284 persons (2014)
Non Registered ~ 4 million persons

+»» Density Population 3,629 persons/km? (2014)

¢ District 50 districts

+* House 2,753,972 households (2015)

s» Community 2,067 Communities (2017)

+* Length of the Chao Phraya river 35 km

in Bangkok
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1 2. Concept of Solid Waste Managemen*
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1. Holistic Waste Management System
Minimization at Source >Collection>Transportation>Disposal

2. Control the amount of Solid Waste
Most Minimization > Most Utilization

3. Effectiveness and Completed Waste collection

4. Appropriate Solid Waste Management
Reduce Environmental Impact, Save Cost, Less Landfill, and
r Receive Energy Recovery W
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Volume of Waste

10,130 Tons

e Service Area
50 Districts

e Collection Trucks
1,894 Vehicles

o Staffs 20,958 Persons

e Incineration
500 Tons/Day

e Composting Plant
1,700 Tons/Day

e Landfill
8,830 Tons/Day




Waste Composition in Bangkok Composting 53.55 %
- Food Waste 47.62 %

- Woods and Leaves 5.93 %
Recycle Processing 14.57 %

- Recyclable paper 3.71 %

- Recyclable Plastic 4.99 %

Composting - Foam 1.60 %

53% - Glasses 2.76 %

Sanitary - Metal 1.51 %
Landfill Landfill 31.88 %
329, - Non-recyclable Paper 8.58 %

- Non-recyclable Plastic 18.54 %
- Leather and Rubber 0.76 %
- Textile 2.33 %
- Stones and Ceramics 0.51 %
- Bones and Shells 1.16 %
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Create an
Appropriated

BMA’s Solid Waste Management Plan (2015 - 2019)
Follow the National Roadmap
Solid Waste and Hazardous Waste Management



Strategy 1

Increase the
efficiency of solid
waste and
hazardous waste

manhagement

Encourage

| hazardous
and e-waste

separation

Develop efficiency
— of waste
collection

Use Eco-friendly
Technology
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Strategy 2

Set up the
discipline by
public
participation on
SWM

Strategy 3

Integrate SWM
system

Set up SWM plan
— by public
participation

Encourage
] economic = Apply IT for SWM
measure

Promote

] Public
Participation

Strategy 4
Increase the

capacity building
of SWM of BMA

Develop
Knowledge and

| skill among BMA'’s

staff

__| Encourage SWM

attitute

Seeking
cooperation

Strategy 5

Research and
develop

knowledge and
technology for
SWM

-  Promote R&D

Develop SWM
innovation




2) Lack of Law
Enforcement

1) Increase of Economic
Growth

3) Inefficiency of Waste
Collection due to Traffic
Congestion

4) Inefficient
Solid Waste
Disposal System
in term of Waste
Utilization

5) Less Amount of

Hazardous Waste
Separation

6) The Imbalance of the Cos
of Waste Management




in Bangkok
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Reduce

To use things with care
to reduce the amount of
waste generated

Reuse

To repeat use of items
or parts of items

Public
Relation

Recycle

To use waste
as resources

WLE mumms -
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Waste Separation System in Bangkok

4, a4>
,,,,, eSS \W{ _ recyclable  Sell Recyclable shop . Recyclable Factory
> o '- ; | B waste Or Donation Raw materials
T S &
_ Organic 2 : :
iﬁ Naota Home composting, EM, Biogas & Animal feed
Non-Recyclable | ;‘
Coll lecylby BMA ——1 Secure landfill \}

4 Recyclable ;L——)Recyclable Factory‘
sell Recyclable shop

Organic
Composting plant [~ fertilizer

\
i Collected by BMA J | Residue s

~ Incinerator Ash é
Sorting plastic out before landfill Sanitary Land.

12
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Food Waste
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Hazardous Waste
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Recycle Waste General Waste
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% Increase /Decrease of Waste Utilization
(5Years)

35 +

30 | 27.07% 25.96% 26.51%
25 -

Yard Waste 305 Tons/Day(2%) e
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2011 2012 2013 2014 2015 2016

In 2016

* Total Solid Waste (JBIC’s Estimation) 14,263 Tons/day
» Solid Waste Utilization 4,133 Tons/day
* Collected Solid Waste 10,130 Tons/day

Waste

Utilization
(Food Waste /Yard

Waste/Recycle)

Waste
Disposal



Public Relation in Yard Waste
Waste Reduction Composting
and Separation

Improve Waste
District Level Collection Route,
Separation
Collection

BMA Level

Waste Separation
Bin

SWM Identity Contest \ / Model for SWM

—— Community Level Learning Center

CBM Project

Pilot project
(314) Study and
/ Develop SWM

Develop District

Smile Communities A
Project (112) Holistic Mgdhel f?r
\ Public Bangkok Waste alLisly
e Participation Green Project Management Project (40)
14 Targets group Network (7 groups 912 Project in
(7,420/37,189) (Home-Temple-School) persons) Chatuchak
Pilot project (60) District
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W
& Promote Waste Reduction and Separatlon ;%

with 3R concept (Community LeveF B
Community Level i

I Community BasediSolidiWaste Management: CBM

g:za ek iR
12 Pilot Projects in 2009, 1 Extended Result in Each District, ; % ,:ﬁ ,

)

52 Communities in 2010

5 Extended Results in Each District (Total 475 Communities,
422 Government and Private Organizations)
@ Key Success Community Can Reduce Solid Waste 38 — 90 %
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N Promote Waste Reduction and Separation
with 3R concept (Community Level) | 3
Community Level
ZolNETAUSPICIOUSIOCCASIONIOIH EIROYal HIGNNESSIENINCESS
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» Public Participation in Solid Waste Management

» Consist of Community, Religious Place, Education Institute
(Home-Temple-School) 60 Home-Temple-Schools

» Transfer Knowledge by Temple, Center of Participation by School, and Participate
by Community




Community Level

—

"Promote Waste Reduction and Separatlon
with 3R concept (Community Level)

* Recycle Project™ in Chatuchak L

0 Promote Waste Reduction and Separation at Source

0 BMA, Department of Environment, Chatuchak District

Q Thailand Institute of Packaging and Recycling
Management for Sustainable Environment (TIPMSE)

a_Coca-Cola Foundation (Thailand)

Reduce Solid Waste 41.2 % Reduce CO, 17,898 Tons
Reduce SWM Cost in BMA 11.4 Million Baht (30 %)
Increase Income 6.6 Million baht

Increase Public Satisfaction from 81% to 88%
Increase Public Participation from 86% to 98 %

Develop to SuanLuang SWM District Model

Indirect Stakeholder
Direct Stakeholder

- Office Building

- Community/ Household
- Education Institute

- Public Park/ Market

- Department Store

- Mo Chit Bus Terminal

- Sweeper

18



¢ Promote Waste Reduction and Separation’ 4

with 3R concept (Community Level)

o. DistrictiModel off Wasteras alRESOUrce In SuanLtuang District

0 BMA, Department of Environment, SuanLuang District, KU
0 Increase Perception in Stakeholder

+Target : Reduce the amount of waste generation by Eco-Friendly
% Concept : Solid Waste Reduction and Separation at Source

% Separate Waste Separate Collection: Appointed Time for Collection

- Reduce Solid Waste in 4 Pilot Routes, 20% Average
- Collect Yard Waste for Utilization in 4 Pilot Routes
: Average 3.4 Tons/Day
- Solid Waste Separation at source, Reduce Amount of Waste in BMA
- Food Waste from Restaurant for Animal Feeding:

: Average 2 Tons/Day
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Stakeholders

Government
Officers in
SuanLaung District

Department of
Environment

in SuanLaung
District -
Community

- School

- Office Building

- Market

- Department Store
- Restaurant

- Government
Authority

- Peddler

- Religious Place



romote Waste Reduction and Separatic

with 3R concept
District Level




romote Waste Reduction and Sep

with 3R concept
District Level

® Yard Waste Collection Appointment (Compost) 9 Waste Separation Bin

|
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Promote Waste Reduction and Separaj
with 3R concept

Bangkok Level

Public Relations Separation Bin
By Media
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* Main&Minor Road Collect General Waste & Food Waste: 08.00p.m. — 03.00a.m.
- Completed before 05.30 a.m.

e Small Road and in Community depending on frequency

Household Waste
Bulky Waste
Hazardous Waste

- Every Day
- Every Month
- Every 2 weeks

Capacity 8 m3




olid waste from

Housghold

D

Scavenger T é

Separation during
Collection

10,000
Tons/Day

+* Infectious Waste
Operated by Krungthep Thanakom
Company 34 Tons/Day

** Household Hazardous Waste
Disposal By Permitted Company
2.27 Tons/Day

+» Construction Waste and
Demolition Disposal At Onnut
transfer station

66 Separation at Source

Sai Mai Transfer Station
2,400 Tons/Day (24%)

Onnut Traner Station
2,900 Tons/Day (29%)

Composting
Plant

1,700 Tons/Day
(17%)
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Transfer to \5honPatho
Landfill
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Chachoengsao
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Jl4.Solid Waste Treatment and Disposal

Transfer Stations and Sanitary Landfill Sites

Sai-Mai l (ﬁ\_\
Transfer Station §
‘ m*v'nﬁni:vm"-u(v-v
)

Kumpangsan District
Nakhonpathom province
"____Sanitary Landfill Site

A ot % F; -
3’“0 tons/ dz Panomsarakham Distr{ial.

Chachoengsao Province

Composting Plant

On-Nut Transfer
Station (Wrapping)
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Composting Plant

A 5

Composting from Organic Waste * 1,000 tons/day
e Fertilizer ~ 300 tons/day

Mix and resize

Oversize of
sieving will

: be
U T . transferred to
Drum Rotating - . landfill

Zone A and Zone B
Sand, glass, stone, metal sieving swicth 20 days per Zone

Fertilizer from composting il Bt

process (40 kg)

26



Incineration Plant

By Public Private Partnershlp(PPP))

Incineration 500 Tons/Day
ongKheam Disposal Center /),
tarted Operation on 10 May 2016
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m . - Stoker Type 2 Incinerators (250 Tons/Unit)
Temperature > 1,000°C
Pollution Control System
Electric Generation 5 MW
BOT (Built - Operate Transfer) Time 20 Years :



Incineration Plant with Capacity 500 Ton/day

Waste Water Treatment Bld.
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% 2,430 health care services/month (in 2015)
< Amount of Infectious waste 34 tons/day

% 22 trucks of infectious waste collection

% 100 staffs of infectious waste collection and

disposal

. b 9 . .
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« Infectious Waste Incinerator
On-nut Transfer Station
Capacity 10 tons /day (x2)
Total 20 tons /day

- Infectious Waste Incinerator
Nong Khaem Transfer Station
Capacity 10 tons /day (x2)
Total 20 tons /day
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6. E-Waste Management

Current Situation

*¢* In Thailand :

- (draft) National Integrated E-waste Management Strategy

- PCD Estimated that the amount of E-waste in 2014 is 376,801
tons and 384,233 tons in 2015.

** In Bangkok :

- Recording data about Hazardous waste , including E- waste

such as batteries , lamp and electronic products

30



Awareness/

Knowledge regulation

Supporting

Mishandling mechanism/

of E-waste

infrastructure

/ Problems




6. E-Waste Management
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Future Plan

** Capacity Building
** Information System
*** Law and regulation

** Co-operate with national Level
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Department of Environment

Bangkok Metropolitan administration



