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« Established in 1998 as an international environmental think-tank in
Japan.

+ HQin Hayama, Japan. Satellite offices in Tokyo, Kitakyushu, Kobe,
Bangkok, and Beijing

« Conducts policy research in response to global environmental
challenges.

« Three thematic group: Climate Change (including Market
Mechanism), Natural Resource Management, and Sustainable
Consumption and Production.

« Four cross-cutting issue group: Environment and Economics,
Governance and Capacity Development, Business and Environment,
Local Governmental Initiative

* Inter-governmental programme (IPCC/TSU, APN.)
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Presentation outline
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» General background on Greenhouse Gas
(GHG) emissions from waste management

+ Evaluation of GHG emissions from selected
municipalities in Thailand

+ Suggestions for Nationally Appropriate
Mitigation Actions (NAMASs)
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Major GHG emissions from solid waste management
(to be reported to the UNFCCC)

1. Waste sector

1) Methane gas emissions from landfills/open dumping of organic waste, small
contribution from combustion (incineration and open burning) and composting.

2) Emissions of carbon dioxide from burning of fossil-derived waste (If incineration is
used for energy purpose then the emissions of CO, of fossil origin are included in
Energy sector). CO, emissions from burning of organic waste is not accounted but
should be included as an information in the official report to the UNFCCC.

3) Nitrous oxide emissions from combustion and composting

Il. Non-waste sector

3) GHG emissions from combustion of fossil fuel during waste collection, operational
activities, recycling

4) GHG emissions from grid electricity production which is required for operational
activities of waste management

5) Agricultural waste is categorized in emissions from the agricultural, forestry and
other land use
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Climate benefits of 3Rs in various sectors

Sectors Climate co-benefits
Waste - Reduced methane emissions from landfill
- Reduced carbon dioxide emissions from burning of plastics
Energy and - Reduced emissions from energy use in the process of resource
transport extraction, agriculture, good production and distribution, and waste

transportation and treatment
- Reduced emissions from fossil fuels by using energy recovered from
waste

Industry - Reduced emissions from industrial processes by reducing product
demand
- Reduced emissions from chemical fertilizer production

Agriculture - Avoided nitrous oxide emissions from farmland by reducing use of
chemical fertilizer
- Increased soil carbon sequestration

Land use change - Reduced emissions from mining and deforestation
and forestry
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Case studies on GHG emissions from selected municipalities

in Thailand

* Muang Glang, Sam Chuk, Phitsanulok, Warinchamrap, BMA
and Phuket used as the representative study locations

- Life cycle approach used as a tool for evaluation
— Waste sector - Methane from open dumping and landfill
-> Carbon dioxide from incineration
— Energy sector - Fuel, incineration (electricity generation)
— Industrial sector > Production
— Agriculture sector > Chemical fertiliser use

» Compared the emission reduction with conventional sanitary
landfill (without gas recovery)
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1. Muang Glang Municipality: Integrated solid waste
management
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Summary of GHG emissions from integrated waste
management system in Muang Glang Municipality
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2. Sam Chuk Municipality: Biogas for community use
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« Total waste 12 tonnes/day

« 2 t/d to anaerobic digestion, 10 t/d to landfill
* 17% reduction of organic waste to landfill

» Reducing 17% of waste to landfill

+ Obtained 75.8 md3/tonne of waste

« Distributed the gas to 23 households

- augfonua 12 du/fu
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« lafaiinaw 75.8 au.u./du

» wandalvirniinu 23 asdauld




IGES SCP Group
Waste and climate change m

Summary of GHG emissions from integrated waste
management system in Sam Chuk Municipality

+ 48% GHG emission reduction (LCA)
« 25% emission reduction on waste sector
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3. Phitsanulok Municipality: MBT to pyrolysis
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Summary of GHG emissions from integrated waste
management system in Phitsanulok Municipality
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4. Warin Chamrap Municipality: Landfill mining for pyrolysis
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GHG emissions through a landfill site in Warin Chamrap
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GHG emissions through landfill mining for pyrolysis
120,000 115,321
110,000 = 16% GHG emission reduction on LCA
100,000 91649 (depends on management of compost-like product), or
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5. BMA: Rachatewa landfill with gas recovery project

(Actual practice after landfill closure for several years)

climate change

25,000

20,000

15,000

10,000

Methane (tonnes)

5,000

* Only 12.5% of generated methane can be recovered during the 10 years period
of the project time for both electricity generation and flaring

* The remaining 78.5% of generated methane would emit to the atmosphere

——Generated methane —+—Used methane for electricity production +flaring
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8385885833802 c0zcc000000a088888888
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Time (year)
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Simulation for installation of landfill gas recovery
system in new landfill site

Group

Methane (tonnes)

Startof LFG recovery project in the second year

* By this simulation, 43% of generated methane can be recovered (57% emits)
* However, efficiency of LFG recovery from landfill depends on installation of
gas collection system, capacity of engines, duration, etc.

25,000

—i—Total generated methane
20000 —e—(1) Flared methane

—=(2) Methane used for electricity generation
15,000 = (1) + (2) Total avoided methane emissions

10,000 Electricity production capacity MW

Electricity production capacity 1MW

0
1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027
Time (year)
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GHG emissions reduction of incineration in comparison
to sanitary landfill
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Waste input: 300 t/d or 96,900 t/yr (323 day/yr)

130,000 - 125411 125665 . 49% emission reduction
120,000 on the waste sector, or
110,000
100,000 -
90,000
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10,000

0
-10,000 operation Direct emissions. avoidance Total

* 52% emission reduction
onthe LCA

B Conventional sanitary
landfill

Incineration

GHG emissions (tCO2eq/yr)

Incineration with
electricity generation

«Electricity generation efficiency in Phuket incineration is approximately 10%
Increasing the electricity production efficiency via reducing moisture content of waste
would contribute for higher GHG emissions reduction
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7. GHG emissions from recycling (outside municipality)
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Net emissions

GHG emissions GHG emissions GHG emissions fromirecycling

; avoidance from virgin ~avoidance from

o o L wes o Sdounsventiaaldon s

SrsamugsSaida Fluidal Fummiminennslmsinly L ma‘h}i!;::;:]:qwﬁ‘n
(A) B) ©) (D) = (A)-(B)(C)
dumivenTasenludifioumaedive:

nazAy 127 0.97 2.38 -2.08
wanadn 2.15 1.90 0 0.25
ogiiiiion 0.39 12.47 0 -12.08
widn 1.10 2.95 0 185
ufh 0.57 1.03 0 -0.46

Remarks: "Menikpura, 2011

:;)t,:pzlglfnles fony r(eAcg/clmg process* sanitary landfill
4 ® ©  @=®-B-C)
(tCO,-eqg/tonne of waste)

Paper 1.27 0.97 2.38 -2.08
Plastic 2.15 1.90 0 0.25
Aluminium 0.39 12.47 0 -12.08
Steel 1.10 2.95 0 -1.85
Glass 0.57 1.03 0 -0.46

Remarks: "Menikpura, 2011
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Conclusions
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1) GHG emission reduction can be achieved through avoided
landfill of organic waste, change of fuel type from diesel to NGV
and shorten distance for transportation.

2) In term of LCA, zero GHG emissions can be achieved through
composting, anaerobic digestion and animal feeding of sorted
waste due to production of valuable products and thereby
replacement of conventional processes

3) MBT is an alternative to unsorted waste with potential of = 80%
GHG emission reduction and could be higher if compost can be
used.
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Conclusions (cont)
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agi (do)

4) Sanitary landfill with gas recovery and incineration can
contribute to climate change mitigation (=50%) but it should be
implemented under a certain standard (e.g. improve the
efficiency) and pollution control.

5) Landfill mining should be practiced on old landfill sites as it
contributes to resource recovery and avoid certain amount of
GHG (= 20%).

6) Recycling of paper, aluminium, metals and glass should be
promoted for climate change mitigation and all recyclables
materials (including plastics) for resource efficiency and saving
land for other purposes.
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Suggestion for Nationally Appropriate Mitigation Actions
(NAMAS)
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1) NAMAs for the solid waste sector in Thailand should be aligned
with the draft law on the 3Rs which included waste reduction,
waste utilisation, avoided landfill of organic and recyclable waste,
etc.

2) NAMAs should promote implementation of local initiatives and
application of local wisdom in parallel with import of appropriate
technology.
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Suggestion for NAMAs (cont)
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Yoraueuuzd113u NAMAS (do)

3) To achieve the national greenhouse gas emissions reduction
target, capacity building program for local governments and
relevant stakeholders including accessibility to financial
source are essential.

4) Systematic data collection and maintain the data records are
required at local level to measuring, verifying, and reporting
(MRV) of the NAMAs.

o

A v oo oA P P o o
3) e Ifussgthmuonisaanisidesmmsounszan dealinnudifnyiv
matiiufnenmvessnnslnasesdruiesdutasnirsnuiinedes

= 9 =2 1
swdsTomalumsitnfumanu

o I Y A P o v Ao & 1 ° o
4) fuiludeslimsdanuuazShudeyandniudensfmiuwinnmsaseny
Sounszanedailuszunluszduiosduiie Ieusaiimssiuia
A329A0L UarTIeU (MRVY) doasamiantsemma uazilszmanse

' dq.v o P S a yy
1’71-!'JEN']u‘ﬂ1Wﬂ15ﬁuuﬁl‘!uﬁif]iu“ﬁf)ﬂ15uf]ukﬂ5ﬂﬂ‘lﬂ




IGES SCP Group
Waste and climate change

Thank you very much for your attention

This research is ongoing, please contact

sang-arun@iges.or.jp or janyasan@gmail.com

for progress and final reports.
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