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Estimation of GHG emissions

* Life cycle approach is used as the tool for evaluation
— Waste sector > Methane emission from open dumping and landfill
—> Fossil carbon dioxide emission from incineration
— Energy sector > Combustion of fossil fuel, Consumption of grid electricity,
— Agriculture sector
— Industrial sector

* GHG emission was estimated from integrated system
considering the effects of individual technologies

* Emission reduction was calculated as compared to sanitary
landfill (without gas recovery)
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LCA framework developed for Muangklang Municipality:
Integrated solid waste management

Lifecycle  Fuel/diesel Electricity Capital Labour power
inputs == | ! ) J
== = -
Preparation of recyclables Cleaning, baling and

-

: — sendingto the
“ for selling recycling facilities
0.5 tonnes/day
Collection of X Material recovery M 1 e |
MSW 55 m! process through a Takm Lmdﬁlll.ng
17 tonnes/day treatment

12 tonnes/day conveyer belt,
A 4

Waste water from processing of waste draining
from collection vehicles/composting
L5 tennes/day

0.2 tonnes'day Recovery of Biogas
(use for slaughter house heat

supplement)

Anaerobic digestion
1.7 tonnes’day

Point source scparated - .
Food and vegetable waste Co..m;n:]: fnd lrafzdspn.!muon Composting o
2.0tonnes/day = IORDesTAY 1.5 tonnes/day Lnlq\ud Ieﬂdlllztr
tonne'day
| Animal feed
0.3 tonne/day Compost
0.3 tonne/day :

Emiss‘EJnsto Biogas/cgmpostlliquid Ril:evenues Empilc'wment
air/water/soil fertilizer opportunities

Life cycie
outputs
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GHG emissions from waste collection and transportation

Waste transportation route  Collection point to the MLEC to the Landfill

MLEC
Amount of waste transport 21 17
(tonnes/day)
Transportation distance (km, 17 28
round trip)
Diesel consumption (L/day) 45 60
Total fuel consumption (L/day) 105

* GHG types = CO,, CH, (21 times), N,O (310 times)
* Net GHG emissions from waste transportation = 103 tCO,eq/year

» The front-end waste separation for recycling and thereby reduce
GHG emissions from transportation by 14 tCO,eq/year or 12%.
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2. GHG emissions from front-end waste separation

» Grid electricity consumption for operation of the conveyor belt
6.16 KWh

» Separated recyclables at front-end system 0.5 tonnes/day
* GHG emissions through electricity generation 0.57 tCO,/MWh

* Net GHG emissions from front-end waste seperation 1.3
tCO,eqlyr
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GHG emissions from sanitary landfill

Waste disposal at the landfill 17 tonnes/day

Estimation based on the First Order Decay Model that
suggested by IPCC - continuous of emissions for 100 years

Methane generation factor
— Type of landfill > Deeper than 5 m and compaction (MCF = 1)

— Quantity of organic waste - 20% food (3.4t), 5% wood (0.9t), 10%
paper (1.7t)

Total emissions
- 3,444 tCO,eqlyear of waste disposed
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4. GHG emissions from use of organic waste as an animal
feed

Input 0.3 tonne/day of food waste
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5. GHG emissions from composting
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Input 1.5 tonnes/day of food waste - 0.3 tonne of compost
200 1
100 H

0

GHG emissions (tCO,eq/yr)
&
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N
)
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-100 -
-200 -
-300 -
-400 -

-600 4

97
M ;
Shredding Fermentation ~ Avoided  Avoided urea Net pmissions
(CH4,N20)  chemicpl use (CO2)
fertilisqr
pr\duf‘t' n
-229

-489

Note: Exclusion of carbon sequestration due to lack of data

, 127% reduction
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6. GHG emissions from anaerobic digestion

Input 0.2 tonne of food waste + 1.5 tonne of wastewater per day

20.0 1
0.5 2
= 0.0
> Shredding Leakage (CH4) Replacenjent Avoided lapdfill Net
g -20.0 A of LPG
N
o]
O  -40.0 A 35
2 -60.0 1
2
& -80.0
=
® -100.0 A
o I
& 1200 ; -107
-120
-140.0 -

Remark: Not including emissions from use of liquid fertiliser due to lack of data

ons

112% reduction
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6. GHG emissions from anaerobic digestion

Y
eI 0.2 du/Su + shwzves 1.5 dul/Su

20.0 -
= 0.0 0.5 i Mans
g ' Shredding Leakage (CH4) Replacenjent Avoided landfill Net ons
@, -20.0 - . : pifliF
d\' uedag i iilana)
9 -40.0 A .35
0

-60.0
E nAuNY
& -80.0
IS
© -100.0 -
0 I
5 1200 -107

-120

-140.0 - visnenig fe'bildgsauilsyTamiannntslailein

an'le 112%




IGES SCP Group
Waste and climate change

Summary of GHG emissions from integrated waste
management system in Muangklang Municipality
4000 1 - 36% emissions reduction (LCA)
3444 - 12% emissions reduction in the
3500 - X .
waste sector (avoided landfill
T 30001 emissions)
S: 2500
o}
g 2000
]
S 1500 4
I
£ 1000 1
£
(]
®» 500
T 103 13 94 -619 -120
o 0 | —
Transportation Front-end Sanitary landfill An\m‘ed Cagmposting A\Mﬁllc Net emissions
separation digestion
-500 L
-1000 -
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7. GHG emissions from recycling (outside municipality)

Net emissions

GHG emissions GHG emissions GHG emissions f l
. avoidance from virgin avoidance from rom recycling
Type of from recycling 1 . -
recvelables (A) process sanitary landfill
Y (B) (©) (D) = (A)-(B)-(C)
(tCO,-eq/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: IMenikpura, 2011
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GHG emissions from recycling (rough estimation)

Recyclables Weight GHG emissions per tonne Total emissions

(t/yr) (tCO,eq) (tCO,eqlyr)
Paper 43 -2.08 -89.87
Plastic 93 0.25 23.25
Aluminium 3 -12.08 -36.27
Steel 3 -1.85 -5.55
Glass 6 -0.46 -2.70
Net 148 -111.14

If this emission is included, 39% GHG emissions reduction (LCA) can be achieved.

Note: Roughly estimation of GHG emissions from recycling of recyclables with assumption of 40% paper, 40% plastic,
10% glass, 5% steel, 5% aluminium in recyclable mix (58 t/yr) (PCD)
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Key to maximise GHG emissions reduction: Avoided landfill
of organic waste and increase capacity of waste utilisation

1. Promoting waste separation at source
— Increase organic waste for utilisation (e.g. paper, food, leaves, wood)

— Decrease organic waste to landfill thus avoid methane generation
— Reduce emissions from energy use for sorting of waste

2. Promoting decentralised waste utilisation (e.g. animal feed,
composting, anaerobic digestion)

3. Application of MBT for mixed waste at the disposal site or
installation of landfill gas recovery system
- Avoid methane emissions from the landfill
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