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1) CNIM/ Lab Presentation

2) Energy -from -Waste (EfW) Plants in Europe
3) Waste Composition and Pollutants

4) Energy -from -Waste Scheme

5) Emission Limit Values (ELVS) to air according to IED
2010/75/EU

6) Pollutants Abatement Performances
7) Pollutants Emissions from EfW Plants
8) Air Pollution Control Technologies

9) Pollutants Abatement Cost/ Benefit Analysis
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CNIM 2013 key figures e
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A 2013 revenue: 782 Mu
including 67% from exports
A Revenue by sectors

15% M Environment
18%
67% i Innovation & Systems

u Energy

A Order book: 11,109 million
A 2,800 employees (out of which 1,300 engineers)
A Listed on the stock exchange since 1986

Figures at December 31, 2013
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CNIM Environment activities C

Multi-channel approach to master the processing cycles of municipal
and industrial waste management

=NIM main fields of activities are:

A Turnkey waste valorisation plants with a unique offer of Design and
Build as EPC for Waste-to-Energy, Biomass-to-Energy, Waste
Sorting and Compostingé

A Flue gas cleaning , Bottom ash & ab
residues treatment L/-

A Plant Operation & Maintenance and revamping
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CNIM Environment references "

CNIM is one of the top European
specialists of Waste -to-Energy recovery

A 281 CNIM MSW Waste-to-Energy lines built
allowing the treatment of about
25 million tons of waste per year

A 19 MSW Waste-to-Energy lines operated by CNIM

A 412 LAB Flue Gas Treatment installations built
cleaning the combustion gases of around
34 million tons of waste per year
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CNIM latest and ongoing WtE & BtE projects' O

= ; Finland

.
Norway
.

*
Estonia
Denmark

United Kingdom sl

*
Jrelard ?.’.

g z Pl Ba’oium&mni'cm Republic
< o TR .
France o itSedand Romania

Marseille (FR) 2x20 2010 . "
Brno (CZ) 2x14 2011 % Haly
Baku (AZ) 2x33 2012 Azefbaijan
St Omer (FR) 1x125 2012
Thumaide L6 (BE) 1x13 2012
Lincolnshire (UK) 1x19 2013
Tallin (EE) 1x31 2013
Torino (IT) 3x225 2013
Oxfordshire (UK) 2x19 2014
Staffordshire (UK) 2x20 2014
Cardiff (UK) 2x23 2015
Suffolk (UK) 2x16 2015
Shropshire (UK) 1x12 2015
Yorkshire - Leeds (UK] 1x20,5 2016 Kogeban (FR) 1x29,6 2014
Wilton - Middlesbroug Ridham Dock (UK) 1x22 2015

(UK) 2x29,2 2016 Estrées-Mons (FR) 1x23 2016
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Lab Flue Gas Treatment " .
=

A CNIM Group company
LAB turnover 2013: 76 Mu

Turn key supplierin
flue gas cleaning

¥ A wide range of processes
and more than 50 patents

60 years of experience
ore than 412 supplied installations

200 FGC specialists
4 main offices

Lab Flue Gas Treatment e
=

—
An integrated

FLUE GAS TREATMENT company
with 3 activities

POWER WASTE INDUSTRY
ENIM



ab latest and ongoing projects .
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Flue gas-treatment (LAB)

1x128.000 2010
1x88.000 2011
Winterthur (CH) | 1x105.000 2012
Diisseldorf (DE) | 1 x220.000 2012

Meath (IE)

Vaasa (FI) 1x172.000 2013
Dombasle (FR) | 2x126.000 2014
Kara (DK) 1x157.000 2014
Paroseni (RO) 1x660.000 2014
Plymouth (UK) 1x207.000 2014
Vantaa (FI) 1x118.000] 2014
Odense (DK) 1x159.000 2014
Trebovice (CZ) 1x375.000 2015

Longyearbyen (N)O) 1 x 45.000 2015
Horsholm (DK) 1x63.000 2015
Copenhagen (DK]) 2 x213.000 2016

State of the art
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e , acid gases, heavy metals, NOx and POPs present in

Energy -from -Waste (EfW) Plants in Europe = « °

m—

447 EfW plants in EU (2011) - iy

77 million tons of waste

turned into energy

A In blue : Nr of Waste -to-Energy

Plants operating in the country  (not
including hazardous waste incineration plants )

A In orange : Amount of Waste
thermally treated in Waste -to-Energy
plants, in million of tons/year

QEUJEP

Data supplied by CEWEP
members unless specified
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Waste Composition and Pollutants "
Typical MSW Composition Pollutants from MSW
in Europe Combustion
co2
Other combustibles; 10 H20
Metals; 3 Kitchen waste; 25 N2
Sanitary Textile$;3 co
Textiles; 4 ® NOx (NO, NO2)
L]
HCI
HF
SOX(S03,802)
®
L]
= e 9 Heavy + Gas(Hg, Cd)
4 Metals + Particles (Pb, Cu, Cr, Co...)
5 " Water
¥ Sulphur g Dioxins
Chlorine Carbon ™
Fluor.  'MyHrogen POPs +  Dioxins (PCDD/F) ...
Heavy Metals
Organic Pollutants POP
Fly Ash and Bottom Ash
ENIM o coroon iyl e e o, roa e NoraniPoPspeserin. 15
||
Energy -from -Waste Scheme .
/ o |
Flue Gas 5800 Nm3 :
f """" Turbine | HCI <10 mg/im3 |
H 502 < 50 mg/Nm3 H
Intemnal . 0 . Dust < 10 mg/Nm3 !
consumption <EE % | : Heavy metals < 0.5 mg/Nm3 !
K H Dioxins < 0.1 ng/Nm3 ;
0,10 MWh H CO < 50 mg/Nm3 !
o 14kg corrededto 11% 02 - dry basis
Rk Activated carbon 0,45 kg
1 Ton of MSW Air5200Nm3  Solution (25%)
NCV=9,4 Mi/kg 4 kg ﬂ
Collect é Flue gas treatment Chimney
H
E==> E=
; %
H
.. T T
20 kg Scraplron 220 kg Bottom Ash 16 kg Fiy Ash 32 kg APC residues
Steel industry ] [ Recycle / Controlled Landfill ]
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Daily Emission Limit Values (ELVS) to air "
according to IED 2010/75/EU
mirective of 24/11/2010 for different industrial activities using solid fuels
|Waste . 200
incineration & |at 119 0, dry[ye & &9 7 3 -7 0 | 10 | 50 | 10 1 50 [ 0.05 s 05
Co-incineration 2)
New & Existing <50
Existing | _se=re71 30 (20)
Combustion 308 -
Plant at 6% s
(c:gl ,slignne and | (converi:d (¢ TSOO. ~
olh%rsol;d 11% 02\ ) 50-100 267)
residues; "3 (2 )
Epvironment® e
h Gl L .
VIO — gois | pmise
k %’mﬁ 30(20)| - - - - 200 (133) 300 (200)
ration 100-300_| 20 (13) - - - - 200 (133) 250 (167)
Combustion | at 6% 0, dry [ 7OX20L) >300 [2013)[ - - - — | 200(133) | 200(133)
N 50-100 |20 (13) - - - - 200 (133) 250 (167)
plants (biomass) New 100-300 |20(13)] - = B - ZW(_)_ 033)%(_ (133)
>300 20 (13) - - - - 150 (100 150 (100)
C Incineration: 20 components and lower ELVs (most stringent EU environmental Legislation)
C Combustion Plants > 50 MWth. Higher ELVs and for 3 pollutants only
C Combustion Plants < 50 MWth: no emissions limits
ENIM ¢ cor oo s aemm e s o g enymess Nos s PoPspesen © 3
.
. | ]
Abatement Performance of Pollutants in EfW .

Measured values << ELVs (Emission Limit Values)

Typical Measured Values at Stack  Typical Measured Values at Stack
over ELVs EU Directive 2000/76/EC over EGT Inlet

Dioxins

0,1 ngiNm3

Dioxins

5 ngmms3

HCI
900 mgnm3

Hg

0,05 mghim3

Metals

100 mgmm3s

Daily average standard
B Performance
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Pollutants Emissions from EfW Plants .

m——Chare of EfW in Total Emissions

Data from 50 WIE plants in selected countries
(Czech Republic, France, Germany, Italy, Netherlands and Sweden)

100%
[] TotalEmissions
80% B Emissionsfrom Wt —
50%
40%
20%
0%
PCDD+PCDF NOX sox cd Hg dust
Source: Helmut Rechberger & Gerald Schéller, TU ~ Vienna
Institute for Water Quality, Resources and Waste Management
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Pollutants Emissions from  EfW Plants -

mW only 0,7% of total dioxins/furans released in

the atmosphere in 2000 were from EfW plants

Source: Federal Minister for the Environment, Nature Conservation and Nuclear Safety.
http://www.bmu.de/fileadmin/bmu-import/files/english/pdf/application/pdf/muellverbrennung_dioxin_en.pdf

€.
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