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MSW management and outlook in China
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IWM NAMA Practice on the link of Waste and GHG
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Discussion about what is best practice
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MSW management and
outlook in China
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Significance &

Basic human right
Yearning for a better life
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Tidy environment j&i5H9AE
Public health A AR (R
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Important urban
infrastructure
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Resources recovery
Good political governance
Sustainable development
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Global topic
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MSW management and sustainable development
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Development of MSW management in China
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MSW generation and collection in China

REEHEFLIN=EEREIEE
Generation1.0-1.4 kg/d/capital
sAsxEE1.0-1.42 i

20185
Beijing MSW collection
bR smmpsss - _
9.75 Mt 97575 National £
MSW collection

27,000 t/d 2.775ME/K SR SR e

230 Mt; 2.3{Z Q
Shanghai MSW collection 625,000 t/d -
Figsmmymes 62.53 kK

7.85 Mt 7851
21,000 t/d 2.1 E/XK

Data from: China Statistic Yearbook 2019
BUERR : (PESITHEFE2019)
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MSW treatment and disposal Harmless treatment rate %
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Harmless treatment amount (10,000t)

S.aﬁitiait%gﬁ o e 2018 Fo =LA B R
landfill  Incineration Other

With more than 30 years development, China has achieved the environment
soundly treatment and management of MSW, and also provide the basic
infrastructure for the future promotion of waste management!
ZITBII30FNARRE | EASTI 7 A SRR E LR | —

FLARERKFRIH— P RTHR A T B AR IERIE ! giz
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MSW treatment facilities
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Future of MSW management in China
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I Further Reduction, Resource recovery
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— | From linear treatment to circular
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' IWM NAMA Practice on the
link of Waste and GHG
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Duration:
September 2017 — September 2022

Budget:
8,000,000 €

Political Partner:
Ministry of Housing and Urban-Rural
Development (MoHURD)

Implementation Partner:

China Association of Urban Environmental
Sanitation (CAUES)

+ Client: NAMA Facility

China Integrated Waste Management NAMA
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HATHER:
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8,000,000 €
BUFSIFBRAL:
PEFEAI S IR
PITE1ERNAL
- HEFEHIMNEREDS

=55
.« NAMAEZS

7 Th
China Integrated
I w Waste Management
NAMA

giz



China Integrated Waste Management NAMA I\./D china negrated
ch E A E R E RS S A T A B s

Objective: Project Components I H 285
The NSP will reduce GHG emissions from China’s waste sector and
induce a transformational change in the sector which will increase the TA to the Demonstration Municipalities

attractiveness of integrated waste management and waste-to-energy — g = +
systems as a financially sustainable low-carbon investment field. VBTN

Bt P NN . Policy Advice
BIINAMATREOHT , RO REI A BTGB S AN ; (8 Y
R E IR UTE | B ARSI R A

SRR, Analysis of GHG Mitigation Effects
Outcome : :EE’—:\,{$1W2§§‘&%5J\$E

Public and private up-scaling throughout China’'s waste management
sector is triggered by replicable flagship cases of integrated waste Capacity Development
management systems and waste-to-energy technologies implemented BEHIR

according to BAT and BEP and proven to operate in a financially

sustainable way in at least three demonstration municipalities. _
|

. Private Sector Mobilisation
: HFAAZRI IS E

BT RAETTRA ( BAT ) AISEFRSIE ( BEP ) (ORIA , EEL=AR S ]
SR S AR IR ER G E B AR ISR BR S |, F

LAt G TESIE BRI ERGES SRR .

giz



Waste Management
NAMA

China Integrated Waste Management NAMA IW China Integrated

SHES SRR VAN SIS HES PR EE VE =

BEIING Y

- Tai’an, Shandong Province LRE=LTT

- Bengbu, Anhui Province 528 (=] = 3=n]
- Suzhou, Jiangsu Province MBS =Y ]

- Xi’an, Shaanxi Province (i =Yritk o]

- Lanzhou, Gansu Province HiRga=Mm
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China Integrated Waste Management NAMA IW e
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NAMA
PC3. Analysis of GHG Mitigation Effects
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China Integrated Waste Management NAMA IWV\ Sl
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NAMA
PC3. Analysis of GHG Mitigation Effects
BEESEFHHEE DS

land Inci

No Emission resources GHG il n. AD Com.
1 CH, leakage emissions from landfill CH, v
2 CH, emissions from flaring CH, v v v
3 CO2 emissions from fossil fuel combustion co, J J J N
4 CO, emissions from electricity consumption Cco, v v N v
5 CO, emissions from incineration co, vV
6 CH, and N,O emissions from incineration CH, N,O Vv
7 CH4 emissions from anaerobic digester CH, v
8 CH4 leakage emissions associated with storage of digestate CH, Vv
9 CH, and N,O emissions from the composting CH, N,O Vv
10 CH4 emissions from organic wastewater treatment CH, v Vv Vv
11 CO2 emission reductions from power generation instead of grid power Cco, v v v
12 CO2 emission reductions from heating supply instead of heat network Co, v v v
13 CO2 emission reductions from purified biogas replaces natural gas Cco, v
14 CO2 emission reductions from biodiesel instead of diesel CcO, Y —
15 CO, emission reductions from organic fertilizers instead of chemical fertilizers co, N di 7
=4




China Integrated Waste Management NAMA I@V\ china megrated
ch i A R AR RIS 2 A T A T o

PC3. Analysis of GHG Mitigation Effects
BEESEFHHEE DS

BEDING Y » Compared with baseline (2015-2017 average), a total 1.4 million tons
CO2e emission reduction has been achieved by the five cities in 2020,
equiveillance to 100,000 hectare of forest carbon sink by one year.

« SEEZME (2015-20174FFE ) |, 20204 , AN EHH RS 140
BMEco,. , 4T 1405 EtERiEh— e R,

* From baseline to 2020, the GHG emission density decreased from 0.8 1
0.5tco,./t Msw.

" - WE# (2015-2017%F4 ) 2120204 , meHeceEM0.8mmz10.5tco,.t

» (FEFEEH—PEITS , 2021FRESEEHEEE | Further adjustment of the
MRV methodology will be republished by 2021 )
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China Integrated Waste Management NAMA I@ China ntegroed
RER e RN IR ERE SRR ToII e NAMA

PC3. Analysis of GHG Mitigation Effects
imESPFRHEE D SR

Contribution of different facilities A<E4&bER A = RHESE [

» Compared with the baseline, In the year of 2019 and 2020, the transition
from mixed MSW landfill to incineration contributes about 88% of the GHG
emission reduction, and kitchen waste AD contributes about 9% ;

» 5EZHEEE (2015-2017315 ) |, 2019520204 , 88%AyFEHIERBF RS LK
HIEIRERIER | 9% KR TEREFIRREHN ;

» CH4 emission from landfill gas is significant emission source of MSW sector.
The material flow of kitchen waste from landfill to incineration or AD plant,
can greatly reduce the GHG emission

AN RACER /b BARIRHE B (1CO2¢e)

GHG emission reduction by different facilities

- RS R ETER I EERR ; BRI R R ol A0 | Lol gas
SUHRIERE | BEEEEL. - | Compostng  uiization
Hpe REHAL HEAE B AR

wIBOLNAEIY  w SEO2MANINY] = B0 I

1st/2nd/3rd monitoring Periol —
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PC3. Analysis of GHG Mitigation Effects
imESPFRHEE D SR

Challenges faced by the incineration plant 35/ ElIGRAEIHELL

The transfer from landfill to incineration of kitchen waste,
contributes for the GHG emission reduction of the incineration

plants
R NEIBERIRER |, SRIRIRIES T B ERRHEE

With the promotion of waste segregation, kitchen waste treatment
will contribute more on the GHG emission reduction, incineration
plant facing the possibility of increasing GHG emission density,
BEELR S SEHE | B N B ERRIIRAIERE | 3]
R AR E BT BERG R SRR IR IEN,
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PC3. Analysis of GHG Mitigation Effects
mESFRHEE D SR

Challenges faced by the incineration plant 35/ ElIGRAEIHELL

Plastic waste increased by 6%, with the heat value increased by 20%
BRIESIEIN6% , BYEERIEIN20%

The increasing of the plastics increased the emission of the incineration , i
Savings from electricity recovery can not cover the loads from burning = .
fossil carbon ;

RIR REBRIBIRHE , ARLIEE R SRR AR

With the cleaner background energy, the emission reduction of the
energy recovery will be further influenced.
2o BREERE RS , BRI AR m et — R EIRE

=y e B AT Tk ER Rk &8 i=ic) EIk=R E
Paper Plastic Wood Fiber |Food waste| Fruit Metal Other Moisture Heat Value
2015~2017 11.60 1841 0.97 3.60 60.62 2.72 1.23 0.86 62.1% 5300 ki/kg
.|
2018~2019 10.50 24.30 0.93 6.12 53.40 2.35 0.87 151 57.4% 6600 kJ/kg g | 7
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PC3. Analysis of GHG Mitigation Effects
mESFRHEE D SR

CC of MW in incineration Challenges faced by the incineration plant 3%/ ElfAIHkEL
6.E+05
S S * Under the Carbon Peak and Carbon Neutrality Strategy, to further
3 [ improve the energy efficiency will be the key point for the
Lg“ B0 Bl incineration plant, the heat utilization should be further
S considered;
& 0E+0 i i ° O » TUERERR T |, R RIS SR TIFER | ESHARIATREMN
O
§ A Es08 = Take one of the incineration plant in demo cities, to improve the
o energy recovery rate from 25.8% to 28% can keep the carbon
footprint in balance.
OO » ORI R E— N RIRIREG] |, ANEREERIE25.8 %18 F1E28% ,
{5RESCIRARHERAT 1T |
-9.E+05
BASELINE CURRENT PLANNED FUTURE FUTURE with . . ) )
without heat heat recovery = Reduce the plastic into the incineration should also be important
recovery N W] A Y
Incineration operation = Electricity recovery (WE) . B%I%{E\EL#)\%*%J_ EQEE*‘I'@%'E)'%Z%_/I\EEEQﬁjg
= Heat recovery (WE) m Water recycling (VWAE)
I

m Fly ash and bottom ash (WE) + SUM
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PC3. Analysis of GHG Mitigation Effects

N=L—I—J) &
BESE - .
mE SRS GHG emission density of AD plants
Future development of kitchen waste treatment KR REECHERGRE (1COLe/t)
= Utilization of solid residues is also important besides the biogas 0.2
utilization 01483
- BTESHEN , BESE R EE £ P
» Energy consumption and biogas leakage in AD are significant 0
contributors 1 ‘0-02%%2 i3
* Drying process for small composting consumes huge energy and -0.2 0.1806
leads to huge loads e 01946
= NBRURAITQTEERFEIA280kWh/t , BRHEFIAR. -0.3 -0.25

{ EREIRAIRELS BN T RBENRIEN , REMHEEEEESEKEEEH—TRH _r
zation |y
1Z

Resource or energy recovery from solid residues is necessary, and AD and composting both need optimi
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Debates on what is the best practice, especially on organic waste, if the digestate can not
be used in land, the comparation of AD/composting and incineration?

RFRAELEANTIE , AHHNBERLIR | RBEAGETM TR | BBAMILLERE R
FiHIG/HEAERYSSY ?
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China Integrated Waste Management NAMA I@V\ Chingntgrated
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The key points for organic waste treatment ERBIRIBEECGENES

= High quality segregation » RLERESE

= Ensure biogas utilization efficiency  BFRBSHEEFIE

= Avoid methane leakage = IEEEEERRSIEE
= Promote digestate utilization = ERDiRELFIA

giz



Waste Management
NAMA
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SHES SRR VAN SIS HES PR EE VE =

With the Carbon Neutrality, the development strategy
BPE R TR REES

« Zero landfill of the mixed raw waste

o BN .
Waste Segregation RERERE &) Reduction
LIRSS «  WIE further improve the energy recovery o
efficiency < Reuse
Waste Composition ° %‘}\%rﬁ_ﬁTE%ﬁgﬂg*U%;;&g ' A
T4 A\t L@ Recycle
SRIBHIEAE « Recycling especially plastics should be
strengthened v R
BETRESIIAE, + The utilization of digestate should be Les Disposal
encouraged

©  BRHRIEGITEEERNTRIA
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1= Integration
%t System
{fi{E Value

co,

Primary resource E -

extraction*

Avoided emissions or
(replacement of fossil fuels

GHG and/or SLCP
emissions

BC - Black Carbon
CH, - methane

CO, - carbon dioxide
N,O - nitrous oxide
SLCP - short lived

climate pollutants

Design/Production*®

CO,, CH,
‘ — Reduce, (
CO,, CH, reuse
mmm 2 4{ repair
*Waste reduction

id S
Recycling & Composting
recovery

b Fossil fuels, |a& & ‘
‘CH oy
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ossil ﬁJeIs‘
Gasn' cation

Incineration
& pyrolysis
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substitution
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Integrated Waste
Management

CH, '
A,
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Energy Recovery
SN
-
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1 ,' }CH,, BC, CO,
! &
1
/ | Open dumping
U & burning

CH, (ifrecovered
or flared)
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. - China ntegrated
I \ Waste Managemene AboutUsv WhatWeDo Citiesv ProjectNews Events Knowledge Center
2 i

FUTURE OF WASTE

towards a low-carbon & sustainable waste

sector in China

I

IWM NAMA E Mg (iwm-nama.org)
+ 6,203 visits had been collected since the launch of

the website, generating 19,068 pageviews in total.
« Total 1909 downloads of the outputs

China Integrated
Waste Management
NAMA

I\

MISARS(GIZ-IWMNAMA)
+ The total follower number hit to 1881
* 64,916 readerships generated in total

TOP 1: Financial Instrument and Business Model of Waste Management

105286 BARFENKZREHE, REZEANR?
EiA -
905 4 2 4 -5

078038

- FEDRARFET SLOMR? — GIZHA...
S.17.5

880 8 2 14

TOP 3: [Knowledge Sharing] Quality Assurance of Compost and Digestate

054268

s [FHHE] (ME~SNZENRRFE: SE2EL...
(&:,3

601 5 0
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