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Table 7.4
Wraste Disposed at the WTE Plants in 2018
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Solid Waste and Resource Management

Chart 7.1
Overall Recycling Rate
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2019 Waste Statistics and Overall Recycling The domestic recycling rate decreased Trom 17 percent in 2019 to 13 percent in 2020, while the non-domestic recycling
rate decreased from 72 percent in 2019 1o 68 percent In 2020,
Total Generated  Total Recyeled Total Disposed S ——
Waste Trpe (00D tonnes) (DO tonnes) Recyeiing Rute (000 tonnes) "
Tetal Gunuratsd Testal Recycled Total Disposed
Construction& Demolition 1,440 1,434 °9% o
< o Waste Type P 3 FO00 ton ) Recycling Rate rooa 3

FEmoa b eta AEFE 170 .. 2 Paper/Cardboard 1,144 a3z a8% 712
Faper/Cardboard et mod s B Ferrous metal o34 230 a9 a
Flastics Q30 37 4% Ba3 Frlantiemn e E T FLS naz
Food T44 136 18%: o07F Construction & Dermolition B25 a2z T 3
Wood 438 ZB9 1.0 149 Food 18 126 19% BIS
Horticultural 400 293 7an 107 Harticultural k] 249 B il
Ash & Sludge 252 =5 10% 226 s i U= s R
TextilesLeather 168 o am 181 R =8 e o =1
Used Slag 120 127 on% a el e - o e

Used slag 106 104 oo% 2
Haon-Ferrous Metal 124 124 GO 2

Maon-ferrous mestsl 75 73 8% 2
Glass 78 1 14% G

Glass ae 7 1% sa
Scrap Tyres 33 Ed Sd% 2 — e 7 e o B
Others (gtones, ceramic, rubbern, etc.) 210 15 T 1495 others (st S 193 21 — 173
Sverall 7234 4247 sa% 2,984 — pp— 2,040 — 841




Asnnounts of waste sent to Landfill s9g94-2o18

BB ALAR ———
;‘% #\L i ‘}% i i }& — o s i
I RN 21%

Landfilled guantities 201.4-2018 (Lomnmes)

M AGAEESIBIAR T AN RIN1%S?

AREIR I I B IR AT R AR, 2018 FIAR R EAFIIBAY * A F466T %,
HEP AR RLEIN T E. BH49.5%; AHAEHAET2T %, bL15.5%; #
AL AR146F 55, HEE31.2%; ZRAMBAHEIKREI14T %7, HH3 1% AH
A E3F 5, &0, 7%,

Bl AL AR IR 25 L 33 IR W2 09 Gt 4R, FHIL2018F 3538 332 ¥204. 331 5wk, H
kO RENAFEEI. 2B, @ LAEREAEZER ST LEAIE S
1.6%, R4&RMA2EBR! TR, FrifERBEESR), FRZALGRK],
PARIHHOBRRE ML, AR20145F 220185093532 %t &, oA H
144, 227 vk, 166..2275 7%, 198. 345 vk, 211. 737wk, 204. 33175 #k,,




2 H 20185 4 £33 &5026 57, A 1.7F %/
Ho. BIAH R £67%, FIFHEBRE2600% 7 vk,

W lTEEEE: 23857,

2500

2000 -

1500 +

1000

50

o

% g B S AR
i T R IR = I !
|ﬂ”“”l “ lL----I ‘
q@ o;\e,« S qq"’;q“’ ;Q'» RSO Q,v @ dooo '»;\'f@ § ,,; ,\;@;-(,\—‘

& E1985-2018 4 &35 38 F A1z o~ T

£ H1965-20175F 35 38 & ¥ 4t (RiF: F&EREH)




EEERE KRB BRI

—RENL. TR, LEL

c BRARRTREE LT L,

« Lok RRTRRSTEMAR; HP—AT
A8 3 VT A A I R 09 7 MU st 4T 3R RE AL 2 3 R
fjﬁlj%égﬂ A WIZR G EIRA A& Tk

' /EJ

ag/}(KTﬁbﬂTﬁk%xﬁ:ﬁﬁ G b 32 H 4% # A

. ﬁg AN R AL B AT A AL B 69 35 R SR AT I

R T2 RAREFHE,

% A2 F e AAEATAR, LA R
AR5 B RL S AR A A

/f\\ Most Sustainable

A uida}lge
X {

I
Y
;‘( Reuse \
/ Y

/

/

/
/ Recycling \\
N

TPruduct /

/!
1Waste ff’ Recovery
/ (including Waste-to-Energy) \\

/ \

Disposal \
\Least Sustainable

A\
\

KJ5: Five-step waste hierarchy in the EU Directive
2008/98/EC (adapted after Zunft and Frohlig, 2009)



& E T
£ EBIE

35 38 35 38w A B K




20185F, A EH660N X TRT A ELIMFE T2 281eok, B HBIRTFTA
9. 18fLA(FTREADT.95/0+F REIEA21.2340) 5, AHEFFiz
X P248F ., mEER oGt AN EEE300FEELEE, ERLAE
RADH RHE 5o

300

250 | m {5 TR IR EIZE (BAMD

200 + —o— WM E R R AEFWALE S (%)

150

100

o0

ERRBIREE RO IR RIREERICIESIBIBEEEZIEII NI EI SRR
OO N O NN N NN N NO OO0 00O OO 000000000000 O
o o o o o = e o = = NN ANONON N ONONONONONONONONONONONONONONN

120

100

80

60

40

20




-hilll ZERS B S, R C T Wi

12010 B o P 2012 )13 >14 215 O16. 2017 -
w:m 28 1 I8 5<|253,906..|250.383../245.246. |[242.195. |242.800. (244.649. [248.231. [249.238. |
Lgﬁ.. |49.237.- [5S0,237. |49,759. |49.570.. [51,102. |51.625.- [S2.133.. |S2.342.
-hdlql‘: ERSErBE A gAY C 55/ A D - 7 v ‘ |
o e 72 - 12010 o111 o122 13- 2014 2015 O16. 17 us
X 28 7 IH =< 504 497 . 486 A7O.. A7TS. 480. 486 A7 . -
|s0=. s26.-. 619.. 51S.. sS31. s32. 15633 s33..
Municipal waste generated, 2005 and 2019
(kg per capita)
200
800
700
600
500
400
300
200
100 ,
o l‘
= .wv.sacs.m.ggc.g.gz.g.gw-aggv.magggg’f — = —
iy E S & S B s = B E s S5 § 2 @ g s ~— & = m§ "
2 = 2 5 8 S & = $ 5 2 s 2 E
s FEE0833°530°7 8335083555708 512 3
3 =2 = | = &
=
=
p—J
= 2005 = 2019
Note: Countries are ranked in increasing order by municipal waste generation in 2019.
(") Estimated.
(2) Bulgaria, Ireland, United Kingdom 2018 data, Iceland 2017 data.
Source: Eurostat (online data code: env_wasmun)




O
{m | —i

I
D A | 1G
R £
I I
[ s 0
) A R | 7
[ A | G
% 1 i
P (]
| 0%

Lo % S 15

€ s 6%
% IEm GG
% il 65

C 3 T % H 65

8 [0 99

] 08

(8 s 9z

LI 5% i

8 1780 98

|‘
=
=S

~H
e

£0

#gE U (8 Hihme (8 %en (6 FrEo

£
AT

X
D

Il
NS

=4
FAIEH
e
G
[E3¥
%
B
T3 g
Ty X &
YE
BT
=
B
gz}
£t
KER
o B
T
THHT
TH &%
He
ieE
TG4
WHE

-+
AL

R
X

- E TSR Y




2018 Bk B R A& F BB A HE &

e T a e T e i e e e e T e e e e e v e

1li1 Municipal waste treatment in 2018
EU 28 + Switzerland, Norway and Iceland

100%
Py o< ot
) Landfill
Waste-to-Energy
_ Recycling
+Composting
s M 3 Missing data
: : Qewep
109 Percentages are calculated
" based on the municipal waste
’ Le reported as generated o the
0%

Country
\){b f yf&‘ j errf ');’ff" J \fa &:az‘“ * ‘:"fg? ‘ff 4. s\’l:é’\\’*ﬁ;c\éj <°’¢,°

&
{

2
s

13

&
#

8
R

&
i

&
13

g
N

*: 2017 data {last availlable)




20205F 3,7 £ E3 R A b (A R E)

R W62, 1%
=F: 1.

m = fih (HEAE.
e b D
m i

H0. 1%

D(( 0
. e 33. 1%




ER R I BREY!

g . Ipkrbh ISR

zozoﬁgﬁlx\ EFEEFEEWEW 20195, 1967 XK. FPHHESFERNIR~HEE23560.2)50E, 4-FEE23487.2

a2 1= AN FBEE, 4EFTBERRIEAGIY . 7% . &5 (X. M) X. PR AEmAOE TN~ ES2 R E
IS*E EBH:I:IE}E gy

BE1-9 2019588 (XK. ) MmESNIR~F1E5% (8. JiE)

HriE A RHFESASIFEEE
—O—OF+—8 196- kK. RikTEh, WMHEF IR EEERN 10{ZaVEHm &R 1-5. WbER

WiBFFEREEXMNE LS, m—EEH1076.8F5E, HUXREdEsT. 7 . EEFE

i, m~EEMSHIH1011 .20 E. 808.8)50E. 738 .1 EFMA712.475 0. A 10T
AT EIFENIIRSEIHE087 . 155, SEEEE BTG~ SEAI29.7%-.




RA TR P H & EITIR ]

121 200FEEEARIBHTEHRETE 12-1 Urban Environmental Sanitation by Province (2020)
WEER | BRER EELR Tmestic Gubage LR mEnd | MEEH
BEED £3Eh
(EEE el | BEE | HEE %E&%@ pﬁ%ﬂ% A= (B | it ﬁﬁﬁiéﬁ
[ ()2 | B 124 EAd E ihEg End E
() | ()| @ %ﬁ R e éé B e %% G
Nameof |SurfaceArea | Mechans- |Collectedand| Volmeof | Numberof | Samtary |lncmersfion| ofher | Hamless | Samfary |Inemeraton | other | Volmeof | Samstary | Incinerstion | other  Number of|Gradellland| Numberof | Nameof
Remons | ofRoads | zafion | Transported | Trested | Hamess | Landfil Treatment | Landfill Harmlessly | Landfill Latrines Above  |Vehicles and| FPegons
Cleaned and (10,000 ton) | (10.000 ton) | Treatment Capacty ( Treated (nmif) Equipment
Maintained Plants tn  day) (10,000 ton) Desionated
100w Grounis o
(n) Vusicipal
Environment
al Sanitation

itraral

180 963460 337848 567804 57808 23452.33 TTTL.54 [MMGOT.64 1073.15 165186 141279 306422 |2H

£H 075505  T49530 2351171 239268 1987 fdd 463

20205F 432 IR XA F £




F1 2018-2019E = FE G FE 4 5 E B W F L

ﬁl:‘n %E >3 E? I 5 5 24 | 20085 | 2009% |EH %
e - B yie 21277 240097 13, 3
1 i B 77 18777 21597 15. 0
He: Hibdok 77 2500 2500 0
2 EHE4 R 77 1110 1199 B0
b EEEEEERTL WS e | | | e
& ﬁ ﬁ o= 5 ?-i": HE - 77 680 655 -3.7
[—] _ BFEE #E e 16550 17100 3.3
° R Eh 77 380 390 2.6
7 R EAHE e iR 199. 1 229.5 15. 3

2020 1

7 75 P i b A i ]

, hEHP TS | -4 7 e 478. 8 564. 8 18
" / 8 B |5 £ 41 & 77 e 380 400 5.3
. . 9 BB I 77 1040 GE4 -5, 4
10 B (s | Fel 18. 9 23. 6 24. 9
11 it (EED 77 32158, T | 35447.4 10. 2




cc./‘"ii,/], 2 .

46}735‘3 99

o R R AF A FEIR
, %A B8 4B 7 A% 35% = JL A
B B AR

d R S N BlAR R
T, RF “FIER” #
2, TRALMES!

. “T’T‘quiﬁi )

[Rl 55 5 /0 25 J 77 K T B AZ 5% 13 137 0% A\ H%

HEIE [STAR PE429 308 11 77 PR e oM
52y A an A
M 4 % (20171 705
. BEE. AT AR, ESrisSsss B EEALAS
3% ik AR A RHER A B2 O WIS RIS R > SAE SR, INEP S
AT . WA BT
EHIRNAST
201THT7H18H
FE 3 - 2016-2017 =FHFREFEFHSSEFEHOBER
2016 i 2017 i
= 2016 &£ | 2017 &£ | FEELIE R R [Eil=eb:—]
=, 24 TR P P O%80 ({4 | O8uc{ K (%)e
EIG) - EIG) -
1 i b 216. 1+ 232. 3o T. be 9. 3¢ 12_ 3¢ 22 Be
2a BEH® 527. he 574 3 8. 9o 83. 9« 120_ 2o 43 2e -
=B
S EEE .- T34, T 082, 9. —20. T+ 37. 0« 32. 6 —11. 8«
4. &R 2849, 8- 2571, Te —9. 8¢ 49, 9. H8. 8e 17. 8¢
He %ILEL% 29. 1« 27. 3¢ —6. 2a 2. 0e 2. 1e 1. 7«
oo
1t 4019. 6+ 3620. 9« —9. 9« 182, 1+ 226. 0« 24 1«
=iFE 1l EeEeEEHOSESEEE. SfEER. SEEEE.
2. BEEEHOEEEEE=EiE3o%kautkFiRE.




Ftk: 2018 F K BAXKNHFEEZRA
75F %, 1&EFEHE AL FHEDLE,

12000 1
| // 1
8000 | / j
6000 | o s
4000 r // {
2000 |
N |
© 4990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017 | 2018
EERE (F557) 1443 | 2650 | 3575 | 5930 | 9173 | 10352 | 10855 | 10897 | 10435
I SEEesE )| 13 23 29 15 68 75 75 75 75

70
60
50
40
30
20

10

1990-2018-F 4% H sk o gk = T ARA X H o &

5

1590
1595
2000
2005
2010
2011
2012
2013
2014
2015
2016
2017
2018

FEXEEREISFIRER

EEEHE SEPENE BEXHRE RREUE

(AR)

375
82486
10646
18013
40165
43473
44726
43773
45412
43318
49635
52852
4963 9

L
42
206
3709
17032
24351
27277
30067
29236
27518
29283
28496
25716
17032

9:1. %)
392
7322
1140
2810
53054
5650.9
50834
50401
61369
63376
63288
63019
86671

%

311
295
304
438
446
445
447
451
46.7
476
485
476

EEHB¥

%

30
381
467
626
696
712

i3
722
27
725

72
706
639

(8 S bape e Sanitn




AR H & R AEB R K B KT

350

250

150

2] 1960 1970 1980 1990 2000 2005 2010 2015
——ZEARKARE (kg/ F) 151 196.9 220.5 315 330 305 240 l 220
—a—-H FEABFERE (kg/ F) 45.9 118.2 149.4 228.3 250.2 245.6 216.7 | 207
——EBEANRERE kg/ F) 75 120 160 193.8 244 248 254 | 252
——h E 58 ARE R E (kg / F) 33 50 141 166 229 218 188 \ 182
——h E R AIRE R R (kg/ F) 13 29 68 75 { 75




PET % #H5R B ik &

100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%%

0.0%

BEx88 (2017 ZEE (2018 HAA (2018>

mPETZE AR [O] i == 61.5% 29% 91.5% 922




2%, B Bl A) B KRR A

S
0.0 ‘
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
——-BEPEFR (§7%) s8.3 54.7 57.8 61.9 73.9 75.6 77.2 75.2 | 60.4 81.8
-s-FEPFEO~R (G 7.4 80 85 9.0 9.5 9.7 104 11.7 13.1 14.2
- BHRISEHET (R s52.7 48.6 51.1 54.7 64.8 66.3 67.2 63.9 . 478 68.1
——EPHERHERET®) 12.0 13.5 16.0 137 | 200 18.0 188 | 169 | 183 18.9
70.0%
60.0%
50.0%
20.0%
30.0%
20.0%
10.0%
: 2010 201 2012 2013 2014 2015 2016 2017 2018 | 2019
-~ FRHEGHEBE (RPHEARS SHETR, %) 39.3% 47.9% 54.0% 43.0% 53.2% 46 8% 48.2% 45.6% 66.0% 47.9%
—a—-BEHCGFHEAE (FEEH LTSN, %) 22.8% 27.8% 31.3% 25.0% 30.9% 27.1% 27.9% 26.5% 38.3% 27.8%




1In

EE (20175F)

HA (20185F)

Erii30E (20185 )

thEAPFE (20195)

m [REERATR E R AR 3R

8.4%

23.0%

32.5%

47.9%







2. £ ELERERAELE

19885, KI|TH—BRAEAFEERERRE ZBNEST (2X150%8/H), £|202058A &, £

EX PRI TR ) AR L T2 w5/ B

EELNRER O RREN OE) ( “TWERE” WAL FEIIRH
' X Ao kb R R B
BIREBRLERSY: 2
20255 &k, 2 EMAEFEZR
% P AkF2 8 A ik 5|80 wk/ B
e TN - B | BERAER ) BEALE TR
2005 2010 2015 2021 58RI ﬁtfi é‘%ﬁ %65%&?0




AL IRHE B Re RA R ?

B3, A REFAEEIRBEIRT 2500488, L b4, AL EER
R 44520008, AEERERER) 418004, 2R ELEWIEBRLELR D
2941405 w6/ B, XEFERBFALRKIFPIFTALEEARLR, H43MEEK
ﬁm%fﬁ%iﬁi%ﬁﬂﬁ%roaﬁ*!i%ﬁﬁ&%ﬁﬁ%ﬁéé&
50% VA _E

B+ RHNRLEEEREBREACAEEKEERBNALIERRHE,
FERR M 38 3 e EX Bl (CEWEP) %4it, 20185, BRNMEBATAIAELIR BB 496
JE, R IBAEE A H96007T vk, 4 FI L2001 553 K T 22%4282%, AL HF S
W, FRAAGERER. SRFEFAMREFZRE, HARTFTHAMR LR
BN THEEMRE, P, EXEER, EXAFTHE., FEFELABHR. B
ORE, BIEERAERE BT M H50%A L,




oM A 5 IR R KR

550

500

450

400

350

1)

w1 5% e dee) e (85)
—— SR P SR (A 7D

> /.A.‘./:
.—"/’l

- —
A | A | A I A I A I A I A |

.-‘. 5
-~

2003 2004 2006 2006 2007 2002

2013

100

90

70

60

50

40




J4 Waste-to-Energy in Europe in 2018

B WtE Plants operating in Europe
(not including hazardous waste incineration
plants) : 492

B Waste thermally treated in WtE plants
(in million tonnes): 96

Data supplied by CEWEP members
and national sources

* Includes plant in Andorra and SAICA
plant
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WASTE-TO-ENERGY CAPACITY

WTE Capacity
250 100,000
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2001 2002 2003 2004 2005 2006 2007 priili-. ] 20409 riih L 2011 2012 1% riih I3 2015 2016 2017 018
 Total Facilities aT 95 92 |0 &3 &E arT ar BE BE 85 25 84 a1 TE s TG 75
s Total Unies 236 233 225 221 219 217 216 216 215 216 215 216 214 214 200 196 1594 193
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Total Capacity U.S Facilities (by energy)

Daily Gross Electric Equivalent CHP
Throughput Capacity Capacity
94,243 2,534 BRBR 2,725
TONS /DAY MW A mw
Operating Facilities Private Private
States with WTE 21 Public 34 Public 10
No. of Facilities (by technologv} No. of Facilities (by fotake}
Mass Burn Electricity Generation
Refuse Derived Fuel (RDF) 13 Steam Export 3

Modular 4 Combined Heat & Power 14
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The ground: in the heart of the Parisian West
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Polychlorinated dibenzo-p-dioxins/furans (PCDD/Fs) and polychiorinated biphenylis (PCBs) in

Zhejiang foods (2006-2015): Market basket and polluted areas.
»1 = — .
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= = - =

;* Y ~ - - Shen H' Guan R2 Ding G~ Chen O Ltou X' Chen Z?, Znang L <ing M. Hao
) ‘-L x \% i" & LY = Author information
ﬁ‘ / -— ( -—L y )D Abstract
In thes study, we Mmeasured the jlevels of polychiorinated dibenzo-p-dioxmsffurans (PCDD/Fs) and polychiorinated biphenyis (PCBs) in S20 foods
- - = coflected during 2006-2015 frorm Zhejiang market. a municipal waste incinerator (MYWI) and E-waste disassembling areas For market retasl
[Y ﬂ foods. the levels of PCDDYF TEOQOs, PCDD/F plus doxmn-like PCB (DL-PCB) TEQs. and the concemntrations of six indicator PCBs were generally
) ﬁF }a ' —_— " \}‘ below the EU PAL. The average TEQ wvalues for the 13 food groups were 2329 of EU ML for PCDDJ/Fs and 32% for PCDD//Fs+DL-PCBs. Some
foods of animal origin were close 1o the corresponding EU ML pork (PCDDV/F TEQ. 7956 of ML . PCDD/F+DL-PCB TEQ. 849% of ML), infam
forrmuia (90%0 of PCEDD/F ML) and beef (969 of PCDDYF ML, PCDD/F+DL-PCB TEQ. 789 of ML) The estmmate d dietary intake for the genera 1
% 'J? —é- ? population was 22 Opg T ECQ(kgbody weight (baw)) 'month™ ' which was below the standard of 70pg TEQ(kgbw) 'month” ! set by the Joint
% "’J ]

FAOMN/WVHO Expert Comms ttee on Food Addstives (JECFA) For the MW and E-waste disassembling sistes. high concentrations of PCDDV/Fs and

s ey et
I7. Vvu Y

PCBs were measured in all foods tested. The corresponding 1EQ in (1) freshhwater fish, (2) chicken egg, (3) chicken meat and (4) chicken hver
was (1) T d4-foid (MWW PCDD/F TEQG) (23 11 2-fold (FIVV] ) and T _&6-fold (E-waste disassembling sites). (3) 20 7-fold and (4) 3 3-fold greater than

EU ML respectively. Considernng the worst sstuation (highly poliuted foods were consumed), the estirmmated dietary intake for local residents were
242 (PAVYVI) and 24OpgTEQ<kgbvrjl"nﬁonth‘1 (E-waste disassembling Ssites) approximately 3 5S-fold greater compared to the standard
?DQQTEQ(kgbv/}“‘n‘:onlh” set by JECFA indicating high risk could have been imposed on the health of local residems

Copyright © Z016 Elsewier B % All rights resened

KEYWORDS: Food: PCBs. PCDDV/Fs Risk assessment
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Wasser-/Dampfaufbereitung

Brunnenwasser m?/t 0,37 0,41 051 0,49 0,44
Sonstiges
Schmierstoffe kg /t 0,032 0,022 0,026 0,019 0,021
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Waste is one of the world’s biggest climate challenges
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2.2 billion tons of waste produced yearly; 5% of

P A :'
2 ’Lﬁi \Jﬁ é} . global emissions is from household waste alone
f*3—5% TR S e S Landfilling has to reduce, and waste-to-energy is the

best solution for waste that cannot be recycled

Significant BIO-CCS potential; waste-to-energy with
CCS can contribute to achieve negative emissions

EU'’s targets for recycling and reduced landfills;
40 mill. tons missing capacity of waste-to-energy

New WtE-facilities with integrated CO2 capture

% % : ESWET, 2021
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Treibhausgas-Emissionen aus der Abfallwirtschaft
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Millionen Tonnen Kohlendioxid-Aquivalente

e Exl

1990

2005 2010

Hausmiilldeponien

(Deutschland, insg.- 16 Bundeslander)

Jahr Zahl
1990 8273
1993 562
1995 472
1997 372
1999 376
2004 297
2010¢ 27 -111

 Zahl fiir 2010 basiert auf einer Schatzung im BMU/UBA-

Cuelle: Nationale Trendtabellen far die

Emissionen 19%0-2015, Umweltbundssame 2017 (S

Ab 1990 : 16 Bundeslander

1990 41
1993 28
1957 20,2
2000 154
2002 115
2003 97

Quelle: Statistisches Bundesamt (o)
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L2 FAS1EALZEEK (0ECD) 33 BMBIERE AARHAIRA
“E MG E %E%“ BRI, HH. | HA, HES% | O0ECD &t
CTam) PLEF
WEE. BH 604.1 509.4 227.1 1340.7
11 12233.6 8190.4 1312.2 21736.2
B (LLHFH) 7.7 322.6 118.3 448.6
W (HEERFAH) -57.4 -323.4 -224.1 -604.9
4 84HE WeF) B -6776.4 -7410.7 -2164.2 -16351.4
AR 17.4 29.1 5.0 46.6
&t 6032.3 1333.9 -730.5 6635.8

SR : fEEIAEES, 46/2015, Klimaschutzpotenziale der Abfallwirtschaft
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2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

i (7|‘EJ A F ;L)g‘_ 32 EL’WJ 50 Table 1. Waste characteristics and yield of CH4 and CO; per landfilled ton of dry MSW.
ZHAR) , e FE A fraction dry biomass in MSW 0.3 0.4 0.5 0.6
F120%, 4302 3A3E1wb fraction C in biomass 0.148 0.197 0.247 0.296
}IRAR Y FHA =&AL L C/ MSW 0.148 0.197 0.247 0.296

E)i g %1 mt t C reacted at 0.5 bioreaction 0.074 0.099 0.123 0.148
t C reacted to CH,4 0.0375 0.05 0.062 0.075
t CHy generated 0.05 0.067 0.083 0.1

KJH: E. MATTHEWSI, N. J. THEMELIS2, Potential for Reducing Global Methane Emissions
From Landfills, 2000-2030
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Climate change mitigation

The diversion of waste from landfills to
Waste-to-Energy plants prevents the
production of methane (CH,) emissions,
which is up to 86 times more potent than
carbon dioxide (CO,) over a 20-year period.

Zur Avswertung des Trelbhanseffektes werden die einzelnen Treibhavsgase der Sachbilanz
entsprechend ihrer dem COy dquivalenten Wirkung zusammengefasst. Die wichtigsten
Trelbhausgase und ihre in dieser Studile verwendeten COgAquivalenzwerte nach IPCC [2007)
fir den 100-|ahreshorizont (GWP100) sind in Tabelle 7 aufgetiihrt.

Tabelle 7:  Tredbhauspotenzial der wichtigsten Treibhausgase

C0;-Aquivalente (GWP))
(kg CO:-Rauhg]
Kahlendioxid (C0,), fassil 1 1

Treibhausgase

Methan (CHa, fossil® 21,75 21

Methan (CHa), regenerativ 25 18,25

Distickstoffmonaxid (N0 298 310

(IFCC 2007, WG |, chapter 2, Table 2,14) (IPCC 1995)




2006 | 2007 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2007 | 2018 | 2019 [ 2020 |
—~—HIZNEE (M) 3622 45299 7374 | 10462 153652 | 2454.58 3278.36  3905.48 | 4261.5 | 4688.26 | 4913.49 |5087.45 | 4994.19 | 51453 |4852.9
-S-MENTER (F®) | 44 | 1091 4539 | 100.12 11574 | 0255 2024 | 207.72 | 3431 | 40043 | 578.15 | 858.18 | 1041.33| 1317.53 | 171490
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Are There Enough Materials to Recover in the
Bottom Ashes?

From a tonne of municipal waste, an average of
180-250 kg of bottom ash is remaining. Out of that
bottom ash, an average of 0.008 gr of gold can be
recovered. It may not seem much, but it will
contribute to creating a golden ring. An average
engagement ring weighs 5 gr, depending on its
design. In 2018, the average European generated
around 492 kg of municipal waste, with around one-
third of this waste treated by a Waste—to—-Energy
plant. So, it would take about 650

Europeans’ annual residual waste to provide one
golden ring.
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OVERALL EUROPEAN WTE
PLANTS COULD RECOVER
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WASTE-TO-ENERGY (WTE)
IS THE PROCESS OF RECOVERING

ENERGY AND SECONDARY RAW MATERIALS
FROM THE COMBUSTION OF

NON-RECYCLABLE WASTE. Rt g

T WOULD TAKE ABOUT

650

EUROPEANS
ANNUAL RESIDUAL WASTE
TO PRODUCE ONE GOLDEN RING
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CCS from Waste to Energy
(WEE); key take-aways

« CCSis a safe, proven and effective
solution to mitigate climate change

» CCS on WtE will give negative CO2-
emissions (BIOCCS), and can
neutralize other emissions that are
difficult to reduce/remove

« Cities can cut emissions and mitigate
climate change from waste handling,
as part of sustainable city solutions

; Carbon copture
€0, discharge /4 Capture storage ) Tronsportotion 2 ond
focltes storage focilty

@fortum

Launched at the end of 2020, the FU Innovation Fund is one of the European funding

instruments for projects related to pioneering technologies in energy-intensive
industries, renewable energy and carbon capture, use and storage. In total, €1 billion will
be allocated by the Fund to large-scale and small-scale projects, Out of 311 applications

to the first call, only 70 were selected for the second round.

fwo ambitious projects in the Waste-to-Energy sector made the shortlist! The Fortum

Oslo Varme in Norway, and the Amager Bakke in Denmark. Both projects are planning

to equip existing plants with carbon capture technologies to reduce their carbon
footprint. The European Commission’ s choices for this first selection sends a positive
signal towards the potential of carbon capture technologies in the Waste-to-tnergy

sector
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@ MARTIN COMPANY  WASTE TO ENERGY  DRY DIGESTION  NEWS  CONTACT
Thermische Thermische
Anzahl Durchsatz/lpro Durchsatzfpro  Leistung/pro Leistung/pro Inbetrieb-
Linien Linie (Mg/d) Anlage (Mg/d)  Linie (MW) Anlage (MW) setzung Rosttechnologie

Nr. Land Anlage AW P A ¥ A ¥ AW AW AW

57 FR Arles 1 72 72 8 8 1977 R

41 FR Hénin-Carvin 2 84 168 11 22 1973 R

66 FR Hénin-Carvin 1 84 84 10 10 1977 R

129 FR Belfort 1 96 96 8 8 1988 5
301b  FR Villefranche sur Sadne 1 103 108 12 12 2002 R

13 FR Rennes 2 120 240 15 29 1968 R

24 FR Avignon 1 120 120 12 12 1971 R

33 FR Wallée de Chevreuse 1 120 120 14 14 1972 R

54 FR Valenciennes 3 120 360 13 38 1977 R

56 FR Denain 2 120 240 13 26 1977 R

218 FR Lons-le-Saunier 1 120 120 13 13 1994 R

267 FR Chaumont / Haute- 2 120 240 12 23 1998 R

IMarne
269 FR Blois 2 132 264 14 28 2000 5
16 FR Metz 2 144 288 17 35 1970 R
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COMPAMNY WASTE TO ENERGY DRY DIGESTION NEWZS COMNTACT
@ MARTIN

Please choose... @

Thermische Thermische
Anzahl Durchsatz/pro Durchsatz/pro Leistung/pro Linie Leistung/pro Anlage Inbetrieb-
Linlen Linie (Mg/d) Anlage (Mg/d) {WNTW) {WNTW) setzung Roszsttechnologie
Mr. Land Aﬁlag. . . L . . P L
T ZH Zermatt 1 400 40 5 5 1954 R
a8 _H Limmattal 2 55 110 A a8 1971 R
50 ZH Bazenheid 2 a4 168 12 24 1976 R
115 _CH Barzenheid 1 110 110 12 12 1984 R
23 ZH Hirweil 1 120 120 13 13 1970 R
125 cCH 5t Gallen 2 125 250 14 28 1987 R
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M MARTIN

Please choose... @

COMPANY

WASTE TO ENERGY

DRY DIGESTION

NEWS CONTACT

Nr.

298

189

12

233

127

152

300

187

86

156

215

Land Anlage

JP

JP

JP

JP

JP

JP

JP

JP

JP

JP

JP

Hitoyoshi
Kasai
Takayama
Shimosuwa
lwatsuki
Owase
Nithama
Wajma
Kamakura

Tokoname-
Taketoyo

Otokuni

Anzahl
Linien

ik W

2

Durchsatz/pro
Linie (Mg/d)

& W

46

43

50

55

65

67

67

74

Fis]

i)

75

Durchsatz/pro
Anlage (Mg/d)

& v

91

96

101

110

130

134

202

148

150

150

150

Thermische
Leistung/pro Linie

(Mw)

F

10

Thermische

Leistung/pro Anlage

(MW)

&

10

13

13

12

23

17

18

16

20

Inbetrieb-
setzung

AW
2002
1995
1936
19938
1987
1990
2002
1994
1982

1990

1995

Rosttechnologie

F .
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