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OVERVIEW

A: Waste to Energy in France
Trends
Emission issues
Long-term policy

B: Role of WTERT France

Dissemination of science based information
Linking academic researchers in France
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Le GRENELLE Environnement in France

« Le Grenelle Environnement » convened in May 2007 and consisted of the series of
political meetings, discussions and decisions on the French long-term policies on
environmental issues and sustainable development.

Four goals:
& Reducing the waste produced and developing recycling

& Reducing the health and environmental impacts of waste management
&= Raise awareness and provided information to the French citizens

& Advocated increased recycling but its position on incineration/WTE was very
ambiguous



Targets of the « Grenelle » on household waste

Trend in generation of household Waste in France
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Situation now: ——
oz z e
Total MSW generated in 2007: g E BEEEER
ADEMA Edition 2009)

32 million tons of MSW Sources : Ademe (Les déchets en chiffre,
18% recycling, 15% composting, 32% incineration, 36%o landfilling

Target for 2012 and 2015:
&= Actions to 2012:
o3 increase recycling to 35%
o3 reduce ratio of landfilling or incineration to 15%

&= Actions to 2015:
o3 increase recycling to 45%

o3 waste reduction of 7% in 5 years
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WTE PLANTS/INCINERATORS

WTE:
300 incinerators in the nineties
since then 320 millions Euros were invested to upgrade the gas treatment
system incinerators
128 plants today are treating about 17 million tons of MSW
110 with energy production
18 without energy production

Operators:
-Veolia Propreté (most plants)

-Novergie

-Tiru
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1.3 - EMISSION ISSUE
Pollutant and greenhouse gases emissions

Focus of WTERT France : Do the French WTEs meet the EU emissions standards

Pollutants considered up to now:
NO,

SO,

Heavy metals

Acid gas

Carbon compounds (CO, CO,)
Dioxins

Particle matters PM:

PM,,, thoracic fraction<10 um

Pollutants to be considered in near future:

PM, ¢, respirable fraction<2.5 um
PM,, PM,,, ultrafine<0.1 pm
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Example: Emissions of two Novergie WTE plants Source : Novergie website

E.U
Arcante Arcante Valorena Valorena Standard
1st 2nd
1stPlant  2M Plant Plant Plant
EMISSIONS in mg/Nm?
Particulate Matter
(PMy,) 0.3 0.29 0.28 0.2 10
SO, 18.8 29.3 0.4 2.9 50
NOXx 317.1 287.4 58.5 48.2 200
TOC 0.8 10
CO 8.4 9 4 3.4 50
HCI 3.9 4.24 1.79 1.62 10
Mercury 0.009 0.0008 0.05
Heavy metals (total) 0.058 0.019 0.5
Dioxin 15t measure
(ng/Nm?) 0.038 0.038 0.1
Dioxin 2"d measure
(ng/Nm3) 0.018 0.018 0.1

Arcante, located in Blois, has a yield of 86,500 tons/year
Valoréna has a yield of 140,000 tons/year.
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Data collected for
128 WTE plants

Source: Ministry of Ecology

DIOXIN EMISSIONS FROM WTE PLANTS IN FRANCE

Capacity
Name, Location (year) tons/year
S.No
1 Agen, Pessac (1991) 39,420
Angers, Sainte Gemmes s/Loire
2 (1974,1974,1974) 118,260
3 Angouléme, Angouléme (1986) 33,113
Annecy, Cran Gevrier (1986,
4 1994, 2001) 127,721
5 Antibes, Antibes (1970, 1970) 149,796
Argenteuil, Argenteuil (1975,
6 1975,1998, 2006) 307,476
7 Arras, Arras (2004) 26,017
8 Aureade, Veuve (2006) 98,550
9 Aurillac, Aurillac {1988) 7,884
Avignon, Vedéne (1995, 1995,
10 1996) 141,912
Bayet, St. Pourcain s/Sioule
11 (1982, 1988) 70,956
12 Belfort, Bourogne (2002, 2002) 97,762
Bellegarde s.V., Bellegarde sur
13 valserine (1998, 1998) 126,144
Benesse-Maremne, Benesse-
14 Maremne (1972, 1985) 59,130
Besancon, Besancon (1976,
15 2002) 55,188
Bessieres, Bessiéres (2000,
16 2000) 179,755
17 Blois, Blois (2000, 2000) 86,724
Bordeaux, Bégles (1998, 1998,
18 1998) 260,172
19 Born, Pontenx-les-Forges (1997) 41,785
20 Bourg d'oisans, Livet (1998) 19,710
Bourg Saint Maurice, Bellentre
21 (1991) 26,017
Bourgoin Jallieu, Bourgoin Jallieu
22 (1986, 1995) 86,724
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Dioxin Emissions

g/year

N.A

0.01620
0.00020

N.A
0.05460

0.05760
N.A

0.00370
0.00100

0.09600

0.01450
0.01700

0.28400

0.01140
0.00330

0.03100
0.02000

0.02250
0.00070
0.00160

0.00160

0.02800

ng/Nm3
N.A

0.02740
0.00121

N.A
0.07290

0.03747
N.A

0.00751
0.02537

0.13520

0.04087
0.03478

0.45028

0.03856
0.01196

0.03449
0.04612

0.01730
0.00335
0.01624

0.01230

0.06457
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26

27

28

29

30

31

32
33

34
35
36
37

38

39

40

41

42

43

44

45

46
47

Brest, Brest (1988, 1988)

Briec, Briec de I'Odet (1996,
1996)

Brive, Brive la Gaillarde (1973,
1973, 1973)

Caen, Colombelles (1971, 1972)
Carhaix, Carhaix (1994)
Carriéres s/Seine, Carriéres
s/Seine (1977, 1988)

Carriéres s. P., Carriéres-sous-
Poissy (1998, 1998)

Cergy, Cergy Pontoise (1995,
1995)

Chambéry, Chambéry (1977,
1977, 1996)

Chartres, Mainvilliers (1999,
1999)

Chateaudun, Chaumont (1976)
Chaumont, Chaumont (1998,
1998)

Chedde-Passy, Passy (1995)
Cluses, Marignier (1991)
Colmar, Colmar (1988, 1988)
Concarneau, Concarneau (1989,
1989)

Créteil, Créteil (1994, 2000,
2000)

Dieppe, Rouxmesnil-Bouteilles
(1971, 1971)

Dijon, Dijon (1974, 1974)
Dinan, Taden (1998, 1998)
Douchy, Douchy les Mines
(1977, 1977)

Epinal, Rambervillers (1983,
1983, 2002)

Esiane, Villers-Saint-Paul (2004,
2004)

Evreux Sud, Guichainville (2003,
2003)

Gien, Gien (1999, 1999)
Grenoble, Tronche (1974, 1974,

141,912
31,536
82,782

126,144
31,536

157,680

118,260

165,564

113,530

118,260
26,806

78,840
59,130
39,420
94,608

61,495

252,288
39,420
181,332
126,144
86,724
102,492

173,448

88,301
78,840

0.00230

0.01520

0.01200

0.00010

0.01600

0.01240

0.01600

0.00490

0.02700
0.00550

0.00380
0.00070
0.00020
0.00980

0.00930

0.00030

0.00770

0.00400

0.02450

0.00440

0.09920

0.00610

0.00880
0.01160

0.00324

0.09640

0.01903

0.00063

0.02029

0.02097

0.01933

0.00863

0.04566
0.04104

0.00964
0.00237
0.00101
0.02072

0.03025

0.00024

0.03907

0.00441

0.03884

0.01015

0.19358

0.00703

0.01993
0.02943
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s/Moder (1990, 1990)

Halluin, Halluin (2000, 2000,
2000}

Henin-Beaumont, Henin-
Beaumont (1972, 1974)

lvry, Paris (1969, 1969)

La Rochelle, Rochelle (1988,
1988)

Labeuvriére, Labeuvriére (1979,
1979, 1979)

Lagny, 5t Thibault des Vignes
(1985, 1995)

Lamballe, Planguenoual (1993)
Lasse Sivert, Lasse (2004)

Le Mans, Mans (1973, 1991,
2003)

Limoges, Limoges (1989, 1989,
1992)

Lons-le-Saunier, Lons-le-Saunier
(1994)

Lunel, Lunel-Viel (1999, 1999)
Lyon Nord, Rillieux (1989, 1989)
Lyon Sud, Lyon 7&éme (1989,
1989, 1989)

Mantes, Guerville (1997, 1997,
1997)

Martiniquaise, Fort de France
(2002)

Massy, Massy (1985, 1986)
Maubeuge, Maubeuge (2001,
2001)

Melun, Vaux-le-Penil (2003,
2003)

Messanges, Messanges (1976)
Metz, Metz (2001, 2001)
Montargis, Amilly (1969)
Montauban, Montauban (1986)
Monthéliard, Montbéliard
(1988, 1988)

Monterau Fault Yonne,

78,840

342,954

94,608
788,400

63,072

157,680

157,680

46,516
98,550

228,636
118,260

39,420
126,144
189,216
283,824

94,608

55,188
86,724

86,724

126,144
23,652
126,144
22,075
39,420

63,072

0.01000

0.06130

0.01320
0.34680

0.00450

0.00690

0.02080

0.00450
0.00130

0.01350

0.06030

0.01090

0.00540

0.02040

0.01500

0.01290

0.00920
0.02140

0.00260

0.01970
0.00110
0.00800
0.00310
0.00200

0.00900

0.02537

0.03575

0.02790
0.08798

0.01427

0.00875

0.02638

0.01935
0.00264

0.01181

0.10198

0.05530

0.00856

0.02156

0.01057

0.02727

0.03334
0.04935

0.00600

0.03123

0.00930

0.01268

0.02809

0.01015

0.02854

0.02933
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Monthyon, Monthyon (1998,
1998, 1998)

Mourenx, Mourenx (1990)
Mulhouse, Sausheim (1999,
1999)

Nancy energie, Ludres (1995,
1995)

Nantes, Nantes (1987, 1987)
Nantes, Couéron (1994, 1994)
Nevers, Fourchambault (2002)
Nice, Nice (1977, 1977, 1982,
1998)

Nimes Evolia, Nimes (2004)
Noyelles s. L., Noyelles s. L.
(1973)

Paille, Surgeres (1981)

Pau, Lescar (1987, 1990)
Pithiviers, Pithiviers (1985)
Plouharnel, Plouharnel (1971)
Pluzunet, Pluzunet (1997)
Poitiers, Poitiers (1984, 1984)
Pontarlier, Pontarlier (1989)
Pontcharra, Pontcharra (1977)
Pontivy, Pontivy (1990)
Pontmain, Pontmain (1983,
2003)

Rambouillet, Quarville (2000,
2000)

Reims Remival, Reims (1989,
1989)

Rennes, Rennes (1968, 1968,
1996)

Rochefort, Echillais (1990)
Rosier d'Egletons, Rosier
d'Egletons (1997)

Rouen, Grand Quevilly (2000,
2000, 2000)

Rungis, Rungis (1985, 1985)
Saint Quen, Saint Ouen (1990,
1990, 1990)

Saint-Jean-d. F., Saint-Jean-d. F.
(1970, 1975

141,912
15,768

165,564

126,144
130,086

47,304

425,736
110,376

105,646
27,594
86,724
25,623
33,113
55,188
63,072
39,420
21,287
31,536

55,188

126,144

102,492

141,912
39,420

41,785

342,954
134,028

662,256

0.31720
0.00630

0.19840

0.02410
0.01400
0.03720
0.00460

0.05640
0.00390

0.03020
0.00400
0.01650
0.00800
0.00430
0.00170
0.01180
0.00130
0.00230
0.00040

0.00180

0.00860

0.01530

0.01730
0.00100

0.00210

0.07150
0.03680

0.09540

0.07000

0.44704
0.07991

0.23967

0.03821
0.02152

0.01945

0.02650
0.00707

0.05717
0.02899
0.03805
0.00624
0.02597
0.00616
0.03742
0.00660
0.02161
0.00254

0.00652

0.01364

0.02986

0.02438
0.00507

0.01005

0.04170
0.05491

0.02881

0.11098
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Sarcelles, Sarcelles (1978, 1978)
Sens, Sens (1988)

Séte, Sete (1992)

St Pierre d'oléron, St Pierre
d'oléron (1974, 1974)
Strasbourg, Strasbourg (1975,
1975, 1975, 1975)

Isséane, Issy-les-Moulineaux
(2008, 2008)

SYTEWVOM, Noidans-le-Ferroux
(2007)

Thivernal Grigon, Thivernal-
Grignon (1974, 1974, 1993)
Thonon les Bains, Thonon les
Bains (1988)

Tignes, Tignes (1985)

Toulon, Toulon (1983, 1984,
1984)

Toulouse, Toulouse Mirail (1969,
1969, 1975, 1997)

Tronville en Barrois, Tronville en
Barrois (1983)

UIOM de Brive, Saint-Pantaléon-
de-Larche (1973, 1973, 1973)
UIOM de Calce, Calce (2003,
2003)

UIOM de Cenon, Cenon (1984,
1984)

UIOM Inova, Saint-Benoit-La-
Forét (1983)

Valenciennes, Saint Saulve
(1977, 1977, 1977)

Vaulx, Vaux-le-Penil (2003,
2003)

Vernou-en-Sologne, Vernou-en-
Sologne (1986)

Vert le Grand, Vert le Grand
(1999, 1999)

Villefranche, Villefranche sur
Sadne (1984, 2002)

Villejust, Villejust (1972, 1984)
Vitré, Vitré (1988)

157,680
23,652
44,150
78,840

356,357

480,924
78,840

275,152

39,420
11,826

299,592

315,360

31,536

82,782

173,448

126,144

22,075

130,086

126,144

18,133

220,752

86,724

110,376
31,536

0.02000

0.01183

0.00540

0.00180

0.07200

0.10700

0.00050

0.15000

0.00010
0.00070

0.03100

0.00070

0.00420

0.00230

0.01200

0.00450

0.00060

0.00810

0.01970

0.00060

0.03100

0.02620

0.00770
0.00180

0.02537

0.10000

0.02446

0.00457

0.04041

0.04450

0.00127

0.10903

0.00051
0.01184

0.02069

0.00044

0.02664

0.00556

0.013584

0.00713

0.00544

0.01245

0.03123

0.00662

0.02809

0.06042

0.01395
0.01142
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2"d and 3" GENERATION BIOMASS AND WASTE STREAMS
for WTEM/BTEM

—

Identification of symbiosis between sectors that
generate carbon wastes containing heavy metals such
as:

- Chromated Copper Arsenate contaminated wood (CCA
waste wood)

- De-inking sludge (40wt% carbon present as wood
fibres, and 35 wt% ash containing Pb, Cr, Cd)

- Coal tillings

- Waste electrical and electronic equipment (WEEE),

- Plastics

- Automotive shredder residue (ASR)

- Oily mill-scale

- Spent calalysts

- Coal and lignin fly ash

- Stone sludge

- Spent pot-lining

- Packaging wastes (39 generation)

- Black liguor from pulping processes (2" generation)
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A case study
Characterization of wood waste

——

CCA metals act as fungicides and insecticides
4 million tons/year of CCA treated wood is generated in the EU which is set
to continue for many decades as the in-service wood comes to the end of its life.

Some chemical data

Sample As (g/kg) Cr (g/kg) Cu (g/kg)

CCA treated wood 25.77 32.15 11.52

Some physical and thermal data

Sample CCA treated wood Wood
Gross Calorific Value 17814 19982
(kJ/KQ)
Moisture content (%) 10.5 8.8
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A case study

Gradient pyrolysis process

—

Wood Waste Pyrolysis

e The thermal part of CHARTHERM™ consists
of a distillation of wood at low temperature

pyrolysis
e Gas and wood waste in countercurrent flows

o Stratified gradient of pressures and
temperatures is obtained in the column

 The charcoal (Carbon) product contain CCA
metals in agglomerated form

« Mechanical separation of metals from
carbon

Crushed Pyrolysis gases

wood waste 65°C

Y= crushed

Q wood waste

-‘3 in column

(@)]

o

o

[

(D)

o

e

2

+ L
Inert gas

Carbon + Metsl heating at

agglomerates

370°C
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A case study
Results : Agglomeration of high grade metals

0.C

200 °C 400 °C 600 °C,

cCA ol N — 2cm
wood ' |
ESEI\/I Observat|ons Recovery of 97% of metals
PSS NG TR (agglomerates of Cu, As, Cr)

e AccV  Spot Magn “Det WD.
S0 100kv 3.0 32000x SE 11.2 20deg2

-~ "
jl JAccY  Spot Magn Det WD
S 10.0kV 5.0 6330x BSE 10.5 20 deg
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CONCLUSIONS

A WTE useful for the destruction of waste and production of Energy

A Tremendous improvement made on emissions control

A WTE Plants in France complies with EU emissions standards
A Data on emissions are available in industry and governmental agencies

A Transparency is needed

A Lack of information to public
Citizens against WTE/incineration

A Dissemination of Science and Technical based information

WasteEng Conference Series (www.wasteeng.org)

WTERT France linking academic researchers in French speaking Countries
(www.wtertfrance.fr) .

WTERT 2010 Bi-Annual Meeting, Columbia Univ NYC, Oct. 2010



Avancons sur les objectifs de la gestion durable des déchets

Home | Contacter | Ecrire

WTERT & WTERT Fr . Réduction de Ia Quantité des Déchets

Information Générale s

Houvelles & Publications =  MNouvelles Recyclage

Publications par Annee

par Auteur /' Fermentation anaérobie

Déchets biologiques

Publie derniérement seulement

Compostage

Decharges publiques recupérant et utilisant le methane

Decharges publiques captant et brilant le méthane

Decharges non agréees
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Colloque bioenergies Ademe

L'Espagne lance sa plus grande usine de biomasse

EDF rappele a l'ordre par le Mediateur de I'energie

Une chaudiére solaire livrée par lallemand Solar Power Group produira la vapeur nécessaire 3 la centrale au
charbon da GDF Suez, an Chili.

L'enlévement de sept salanes d Areva et de Vinci au Niger rappelle 1a difficile condition des expatries dans les
Zones a risques. Leur sécurité a un coit, que les entreprizes doivent [ _.]

Andre Billardon et Christophe Sirugue denoncent lattitude dEDF envers AREVA

La SNCF et Thales candidats a la collecte de 1a taxe poids lovrds

"L'echien est I'une des activites les plus fructueuses de Siemens”

Decouverte de Iusine geante de Siemens Wind Power au Danemark qu pour produire ses nacelles d'echennes a
adapte les systémes de gestion de production en lipne venu de l'automeobile. Et les [ ]

L'usmne Siemens de Brande en images
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Posté par fho le 8/25/10 * Dans |a catégorie Conférences et débats

Le développement de la valorisation de la
biomasse constitue l'une des voies
importantes choisies par ["Union

Bioénergies
Européenne et la France pour participer &
B 1 OPdeU'ItS la maitrise des consommations de

ressources non renouvelables et lutter
contre le changement climatique.

De nouveaux secteurs d'activités font appel
a l'utilisation de la biomasse de maniére croissante © I'énergie (productions d'énergie thermique et
électrique, carburants), la chimie (solvants, tensioactifs, lubrifiants. ), les  matériaux (construction,
emballage._..).

Deux ans aprés le Grenelle Environnement, le collogue Bioénergies & bioproduits est 'occasion :

- de dresser un premier bilan des actions engagées,

- de pianeoler 8% PeSSPRLINRS B ARAZONS ANIA PN

- et de faire’le point s0r les impacts €dvironnementaux  gquaiité

Oct 2010
e |'air. analvse de cvcle de vie.

F'DRTAIL FRANCOPHONE DES BIOENERGIES

"\ -
Pratique

'5 ﬂ h-k‘{

ANNONCES

Agro

Icnmbustibles

Concept CM

Europ
Service
Industyie

Marhines an 148 g dacksdratation



nic - ~ | [EEEEED - &2 eu - (4o £ GDEEIERIO6 |fb- = - gel - [y conneion
4] - dPLUrEr 19 TETELrE dULYE [ Luorosno — - ] ]
|0y | — ¢
' | [B] ranhirer in conbrAls de |s fandtre ;I —'I -

. VOTRE COMPTE

QUE
VOTRE

ENTREPRISE
SOIT
GRANDE

L'INFOQ IMDICES LEXFO
2417 &COTATIONS FERMANENTE

LE MOTEUR DE RECHERCHE DE L'INDUSTRIE : LUsine Nouvelle

: N"32

ACCUEIL AUTOMOBILE AERONAUTIGUE ENERGIE CONJONCTURE TRANSPORT ET LOGISTIQUE QUOTIDEN DES USIMES EVENEMENTS EDITIONS

Energie
y DEPECHES
L Espagne lance sa plus grande usine de biomasse 092010 - 111108
Le 20 zeptembre 2010 par Ana LUTZEY ¥ Les bangues britannigues poumraient scission
» ENergiss rencuvelables E.':‘_'t'_”:tf.__ ran
;EII-;F ;s_ws L.r'-:'s"ris' ocbstacle pour son OP.
L'espagnol Ence, leader européen de la Potssh
production de cellulose d'eucalyptus, lance une _r_u'ff'- ' .:_I: .
centrale électrique a partir de biomasse de 50 MW. b Nike livre un résultat supérieur aux attentes =

trimestre

L'usine verra le jour 3 Huelva en Espagne.

Le ministére espagnol de I'Industrie a approuvé _
linstallation d'une usine de production d'électricité a partir k Toutes les dépéches

de biomasse & Huelva (sud), qui sera |a plus grande du

pays, a annoncé lundi I'entreprise de production de

cellulose Ence, qui porte le projet. Cette approbation était -
nécessaire pour que l'usine puisse bénéficier des aides E
publiques consacrées aux énergies renouvelables.

Gestion des informations d'entrej
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