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Our mission :

RDC Environment supports decision making towards a sustainable world
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Our corebusiness :

Life Cycle Assessment

A 250 LCA studies in various sectors

Alnnovati ve L CA RaageltCA adrabowifig

strong sensitivity analysis

A Involved in standards development
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A Environmental labelling and eco - design tools
(InstantLCA )

A User -friendly and accessible by non  -experts

LCA tools

A Detailed and audited models and data

Waste management

A Technical, environmental and economic

expertise  on waste management projects

A Evaluation of public policies
A Support of take -back schemes

A Data collection, analysis and control

Sustainability evaluation

A Integration of environmental, social and
economic impacts throughout the life cycle

A Innovative methods based on monetarization

A Identification and evaluation of externalities
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RECORD: Cooperative network of research on waste and the enviror /\q Q rdc

Develompplied knowledgeandshare experiencaroundused products, waste, polluted siteficient use of environment
resourcesn view of contributing to theircular economy RECORD

RECORD associatiisia network open to all organisations, public or private. RECORD
enables studies and researches to be conducted as part of a peculiargarse
cooperation betweerthe industry, public institutions and researcher$his

cooperative environment makes of RECORD a privileged framewexkliangeas Scintiiques
well as a tool fotechnological and scientific intelligence.

Industriels

Financing projects (alone or as part of wider partnerships) 0 o

Programmes receiving financial support from ADEME .

Agence de I'Eavironnement
et de la Maitrise de MEnergie

From state of the art->to PhD work

RECORD subjects for studies and research
x Knowledge and characterizati@methods and toolgmetrology, understand waste streams, etc.)
x Development of value chains to recover and treat wasteesses, effluent treatment, etc. )

X Assess sanitary and environmental impacts and (igk@ve methodologies for sanitary and environmental risk
assessment, population health, occupational health, upcoming: ecology engineering)

x Assess social and economic dimensi@tsomy, lawg regulation, externalities, etc.)

U To know more: www.record-net.orq
=
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A Context: accelerate landfill reduction in Frandg@ developing the SRF market is one of the solutions

A 2 studies in parallel commissioned by RECORD and DGE
A Common work: study the public policies, market and regulation in 10 countries (bibliography)

A DGE: study the SRF value chain in Hessen

A RECORD: visit 13 plants (excluding cement kilns) using RDF/SRF iq &udyptechnical, economic and
administrative conditions

A C Objective: capitalise on key success factorderms of public policies and industrial strategies

A
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Waste . . .
Biofuels Specific fuels: used tyres, animal meal, STEP
Hazardous solid waste sludge

Unprepared waste

Liquid waste

Endof-Waste- SRF acceptable in ICP] RALGZ 724
EoW(lItaly, Austria) 2971 (France) (Germany)

A EN 15 359 : naisedby dedicatedplants unlessrequired by regulation (Italy) or permits

A RALGZ 724 (Germany): power plantsementand limekilns, not usedby dedicatedplants
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Regulationsfor RDF o rdc
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A Quiality coveredby private agreements basedon technicalcriteria and emissiondimits
A Frenchregulationis unique: other countriesrely on permitting and existingframeworks
A Italy has aregulationbut basedon EN 15359 : nquality threshold

________ [Fance | Other EU countries :

RDRyuality LHV (12 MJ/kg}lalogensHg Noregulatorythresholds Sometimesrequired
thresholds in the permits
Quality control  Requirementgsamplinglistof  Norequirements — Numberof
parametersto be analysed parametersto be
frequencyX 0 followed < French
. : : Y | regulation
Mixing with Not allowedin ICPE 2971 Allowedin principle
other waste Seenin practice (DE, AT, SW)
End of waste  Not allowed Framework in AT, IT, PB
Not usedin practice for RDF!
Statusof ICPE 297 specifig Incinerationor coincineration(IED)

facilities ¢ not specific | \Q




Combustionresidues o rdc
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A A significantproportion of RDF: Z35%C Regulationand outlets are key

A Bottom ashand unburned non-hazardouswaste
A NHWIandfill or road construction

A Flyashand air pollution controlresidues
A usuallyhazardousvaste
A Salt mines
A HWlandfills
A except:
A Coincineratiorof RDF ircoalpower plants: constructiomaterials(Fusinaltaly)

A Flyashrecoveredin hot cyclones (2acilities: road construction, NHWandfills
Witzenhauser{Allemagne), Linz (Autriche)

A Specifigpermitswhen coincineratedwith biomassAnjala Finland

RECORD
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environment

A Interpretation of dedicatedRDF plantsdesignedto produceenergy)

Country Incineration Coincineration

Germany

England No dedicatedfacilities

Austria X

Belgium X
Finland X
France X
Italy X

Norways No dedicatedfacilities
Netherlands No dedicatedfacilities

Sweden X

15
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Alncinerationplants are notcoveredby CQ quotasC distorsion ofcompetition

Almpact of the distorsioriscurrentlylow ¥ 2 NJ CNJ y OS dveulde k a 2
Increaseif CQ pricesincrease(10-mH e K a2 K Ay pneku/ h

Aln favor of
AIndustrialsusingenergywherethere isincinerationinterpretation ( DE, AT, IT)

AExport of RDFowardsthesecountriesrather than localrecovery

RECORD
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How wasthe RDFnarket created?

Publicpoliciesinfluencingthe market

RECORD
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Wasteproducers RDRproducers >

Energypolicy

Publicpoliciesin favor of the RDHnarket

Wastepolicy

Landfillandincineration < RDHFoolicy >
=20 B & = v

Tax Bans Subsidies Regulation Subsidies Ele(_:tric
Taxes mix

L §
A
Key influence +/- favorable No significantinfluence [
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A favorableenergymarketX o rdc
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A Risingenergypricesas the main driver
Startup dates foidentifiedRDF plants (RECORD, 2018)
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A Finalenergyconsumer has a kesole in the project and is often a shareholder

RECORD
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X | affétdable waste-basedfuels o rdc
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A EU objectives fotandfill reduction but different nationalimplementation
A Landfilltax & banC costlandfill> costincinerationC wasteproducerslook for alternatives
A Highincinerationpricesor missingcapacitiesC RDFpreparationand userather than directincineration
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Economic conditions: waste treatment price is key e rdc
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RDF value chain in Hesse, 2005

RDF preparation User profitability
2005 margin threshold
€40-50 /t Production costs
<€110-180/t
Preparation costs RDF treatment price
€60/t €20-30/t
Collectors RDF producers RDF users

Non ; ) Heating price
on hazardouswastetreatment price €30-40/MWh
South-westGermany: €130 /t €90-150/t (1)

Market price (gas)
€30/MWh
Likely to rise

DGE 2

CIRECTION SEHEHALE DES ENTHEMISES

{1) Heat production in Germany: 2.3-3.6 MWh/t RDF according to the sites (RECORD, 2017)
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RDF value chain in Hesse, 2017

RDF preparation margin User profitability
2017 Amortised: €35-45/t threshold
Unamortised: €10-20/t Production costs
<€110-180/t

Preparation costs
€60/t RDF treatmentprice

€35/t excl. Hesse: €20-30/t

amortisation ﬁ

RDF producers RDF users

Collectors

] Heating price
Non hazardouswaste treatment price €30-40/MWh

Market price (gas)
(1) Heat production in Germany: 2.3-3.6 MWh/t RDF according to the sites (RECORD, 2017) 2016: €35 / MWh

DGE 2

CIRECTION SEHEHALE DES ENTHEMISES




Economiaconditions o rdc
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ANo subsidies or subsidies are nsignificant(exceptltaly)
AVisited facilities are profitable

AAs many business models as visited sites
APriceforRDFcn e ki U2 oneki

ALong term partnership with energy consumer is key
AMitigate risk over RDF supply: MT contracts, integration of preparation and ust

RECORD
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Recommandations to drive the RD#&arket ¢ rdc
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A Createthe conditions for a viable RDiearketon the LT
A Landfilltax or ban
A Energytax
A Plancapacities

A SubsidiseRDF usenly on the shortterm

A Avoid unnecessanor redundantregulations

AHomogeneousnterpretation of incineratior/ co-incinerationin the EU
ADiscussxemption of CQquotas forcoincinerationplants burning 100% waste

RECORD
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Mathilde Le Bihan
mathilde.lebihan@rdcenvironment.be

Mobile: 0032 490 45 60 57
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CARECTION GE HERALE DES ENTREMISES

RDC Environment SA

Av. Gustave Demey,57 (2" Floor)  Tél. + 32 (0)2 420 28 23 Web : www.rdcenvironment.be Life Cycle Assessment,

Waste Management,

B-1160 Bruxelles (Belgique) Fax +32 (0)2 428 78 78 E-Mail : rdc@rdcenvironment.be Impact Assessment
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Production of nonstandardisedRDF and standardised RDF ¢ rdc
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m Standardised RDF = Non-standardised RDF or characteristics unknown

Sources: ADEME, ISPRA, UBA, BLFUW, Environmental Agency, RECOMBIO
* Except IW
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Use of nonstandardised RDF and standardised RDF ¢ rdc
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9
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m Non-dedicated thermal power stations (coal
7 lignite)
=
S 6
o 5 m Cement works and lime kilns
5
= 4
=
3 m So-called dedicated installations (generally
2 heat-oriented for industry or district heating)
0 — - - m MSWI (elec and/or heat if heat generally for
o N 5 " N 5 \ . N district heating)
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Sources: ADEME, ISPRA, UBA, BLFUW, Environmental Agency, RECOMBIO

* Exceptuse of RDproducedfrom I&CW
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RDF flow

< 300kt/year

—_— 300-600kt/year

—) > 600kt/year
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NB: The colours have no significance in this graph, they simply serve to distinguish one country from another
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