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Overview interreg H

North-West Europe
RAWFILL

Ea0peen Regionel Devenpmant Furd

« Rawfill-project
« Dynamic Landfill Management

« Conceptual site model versus Complex adaptive
systems

« Experiences?

« The myth of Orion & Cedalion
« DST 1 : Cedalion

« DST 2:0rion

https://www.nweurope.eu/projects/project-search/supporting-a-new-circular-economy-for-raw-materials-recovered-from-landfills/
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Raw materials interreg B
North-West Europe

recovered from landfills RAWEILL

Ea0peen Regionel Devenpmant Furd

The Interreg North-West Europe Project is
coordinated by SPAQUE and unites 8 partners from

4 EU regions.
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100.000 landfills in interreg H

North-West E
North-West Europe iy

Eaopeen Rogioral Devenpmont Furd

Most of these sites lack state-of-the-art
environmental protection systems, leading to local
pollution, land-use restrictions and global impacts.

Fortunately, the large volumes of resources can
be recovered through Landfill Mining.

The main challenge for stakeholders is the
profitability risk due to the lack of reliable data on
the recovery potential of landfills.
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Outcomes of RAWFILL interreg H
North-West Europe

RAWFILL
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Waste managementin

Flanders

ﬁ Household waste per
inhabitant of Flanders
The amount of residual waste

we produce is decreasing much
more slowly than the waste that
is collected separately. Therefore,

OVAM wants to improve separate
collection even more.

nterreg E

North-West Europe
RAWEFILL

Eopaen Regional Devenpmant Furd

Contents of the household waste bag

textl Ie

drink cartons W

< 1kg @
= hygjenic waste
A‘\“"lll‘ 13 kg

melals other

2 kg 11 kg

solid and non-combustible waste 110 kg

2007 2017
555 KG 490 KG
338 KG -62 KG

Collected separately Collected separately

M
55 152KG . -3KG

Residual waste Residual waste

How much food are we wasting?

23 KG /| @ Flemish consumers

waste up to 23 kg of
food per person each
year.

For Flanders as a whole
the amount is between
94 and 142 million kilo-
grams.

94-142 million kilograms

With this amount of
food 30,000 football
teams can be fed for
one year.

How is residual household
waste processed?

950,000 TONNES

This is the amount of non-
separated residual waste
collected in Flanders each year.

1%

A incinerated with energy recuperation
P dried or separated
HEm to landfill site



WTF Landfills ?! imnterreg

FLROFEAN UNON

What's the future of landfills ? NQrthfWGSt Europe

EAOPIEN Ragoral Deve npmast Furd

Final waste disposal ? Start of a bright future ?



COCOON objective : develop, integrate and improve relevant cross- u
cutting policy instruments on landfill management in the EU COCOON

Interreg Europe

Landfilling : final waste disposal sites as the end of the line in a linear economy

Is this the end of story ?

Risk based approach ( source — pathway — target ) : install a safe infinite containment

guarding the status quo :
Is this static concept robust to environmental changes ?

COCOON-analysis :

Poor exchange of data of (former) landfills

Majority of old landfills (<1999) seldom state of the art; often lacking LT-monitoring & aftercare

LT-effects not limited to landfill scale: local level to global level

External impact underestimated: climate change, spatial pressure, flooding, soil sealing, drinking water protection
Rarely landfilling with regard to re-mining (monofills)

®
COCOON
Interreg turope

M= COCOON-conclusion :

© YU« Dynamic landfill management approach required in view of demand and supply
= | e TR, Integration in broader frameworks : circular economy, resource efficiency, sustainable development

/ % ‘ )
/ Virgin raw / / Hibernating 4

o Materials / stocks /

Transiti 0 to a dynamic landfill management focusing on Resources and Reservesin ~ “~==-- B
order to provide Waste to Materials/Energy/Land & Protection of Resources. [seogenic mining] | Anthropogenic Mining |

I Landfill Mining “ Urban Mining ]

o https://www.interregeurope.eu/cocoon/
‘ 8




COCOON

Dynamic Landfill Management "™

Transition of Landfills : Dynamic Landfill Management
from waste to resources

production use production use sustainable sustainable

' ’ ' production use
| 1
| 1

recycling

.
residual .,/" Ti alenag e

[ Sp——

residual wastge.

R

Chain economy with

Lineair economy recycling

Circulair economy



Landfills & Circular interreg H

North-West Europe
economy RAWFILL

Eaopeen Rogioral Devenpmont Furd

FIGURE & The system that is restorative by design

“ Mining/materials manufacturing

{

Parts manufacturer

Vo

Product manufacturer
Restoratiof
' Voo

Raw materials

Biological nutrients Technical nutrients

Service provider

! Leakage to be minimised

1 Hunting and fishing

Source: Ellen F ion circular
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https://publications.jrc.ec.europa.eu/repository/bitstream/JRC116131/aaa_20190506-d3-jrc-science-for-policy-recovery_of_rm_from_mining_waste_and_landfills_4_07_19_online_final.pdf
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/critical-raw-materials-and-circular-economy-background-report
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Ellen-MacArthur-Foundation-Towards-the-Circular-Economy-vol.1.pdf

Landfills & Circular interreg H

North-West Europe
economy RAWFILL

Ewopaen Regional Devenpmont Furd
EU waste management hierarchy*
; Landfills
T Incinerators
Refinery / Consumer Rﬁﬂg‘:‘al WSTPOIETY
) - ora
Production SRoUE Solid Waste [25,ge

Rl & —

Traditional Anthropocene|
mining mining

Former
Landfills
(> 3.000)

Sustainable Material Management (Circular economy)

*Prevention (Ecodesign, dematerialisation,...), Reuse/ Recycling, Incineration, Landfilling (EU Waste Framework Directive)
** R* = Recycling of Matenals, Recovery of Energy, Reclaiming of Land, Preserving Drinking water supplies
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Landfills & Circular interreg H

North-West Europe
economy RAWFILL

Mapping

GCeofysische prospectie
t.h.v. enhanced landfill mining

stortplant: Sint Truiden
(Melveren)

Opdrachigever
OVAM

ading: Prof. Dr. K Walmevens
|Stndie en verslag:
Dr. Existine Martens

|Dossiernummer: TGO 1301
|Datum: november 2013

Bull Eng Geol Environ
hitps: dolorg/| 0100751 0064-017-11 692

Geophysical exploration of an old dumpsite in the perspective
of enhanced landfill mining in Kermt area, Belgium

Surveying

Mero Yannah® () - Kristine Martens® - Mare Van Camp® - Kristine Walrevens®
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Conceptual Site Model interreg H
_ North-West Europe

RAWFILL

Ea0peen Regionel Devenpmant Furd

Traditional Conceptual Site
Model sets focus mainly on
impacts and risks.

Gt | Seldom detailed data on

. e waste (quality and quantolty),
— - infrastructure, geotechnical
:.M”E‘E.. L S ... characteristics,...
LS ™~

T . Often limited scales (spatial,
N e sl . 3 - timing,...)

Figure 3-1. Initial conceptual site model showing a confining laver between two aquifers.
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Conceptual Site Model interreg B
North-West Europe

RAWEFILL

Ea0peen Regional Devenpmont Fund

Source Environmental Exposure Exposure Potentially
Medium and Transport Point Route Exposed

miin  CONceptual Site Model
o identifying :

Source - Pathway - Target

I ingestion
Reﬁ,‘d%"t'a' o] Inhalation |8 Children
ares Dermal

e/ / >
- "_. e (.. | Black box : what's leaving

Dermal

— ~ the box?

) ! lngestlon
Private Inhalation Nearby
Wells Dermal Resndents
| . Ingestion
Public Water Inhalation cl
Supply Dermal Rwdents
/ \ Gardeners
Locally
Ingestion
Grown Food [ "9 Subsistence
3 ) >, Populations

Figure 6-3. Site Conceptual Model—Exposure Pathway Evaluation

Drums
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Conceptual Site Model interreg B
North-West Europe

RAWFILL

Eopaen Regional Devenpmant Furd

Main objective : preventing/remediating soil &
groundwater contamination

Latest news : roadmap New Soil Strategy EU

https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12634-New-EU-Soil-
Strategy-healthy-soil-for-a-healthy-life

Bl Ref Ares(2020)5391219 - 05/1/2020

- European I
Commission
ROADMAP

Roadmaps aim to inform citizens and stakeholders about the Commission's werk in order to allow them to provide
feedback and to participate effectively in future consultation activities. Citizens and stakeholders are in particular
invited to provide views on the Commission's understanding of the problem and possible solutions and to make
available any relevant information that they may have.

TITLE OF THE INITIATIVE New Soil Strategy - healthy soil for a healthy life

LEAD DG — RESPONSIBLE UNIT | DG ENV D1 Land use and management

LIKELY TYPE OF INITIATIVE Communication

INDICATIVE PLANNING Q2 2021

ADDITIONAL INFORMATION The update of the Soil Thematic Strategy was announced in the EU Biodiversity
Strategy for 2030."

Geological Research Seminar UG
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Dynamics of the system interreg B
North-West Europe

RAWFILL

Ea0peen Regionel Devenpmant Furd

-

to

In situ & ex situ landfill dynamics

Internal dynamics: External dynamics: External dynamics:
degradation anthropogenic Natural / climate

Geological Research Seminar UG
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Dynamics of the system interreg B
North-West Europe

RAWFILL

Eaopeen Rogioral Devenpmont Furd

Keep in touch with the dynamics of the system.
Predictions and modelling are part of it and might
change.

260  World War |

1970s oil shock

World War |l

Bleomberg Commedity Index

I

80
Postwar Great ing point 50
60 depression  Depression Tu::::gmin 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

0. Sy
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2013

weerkierg as af Apeil 3 2000

Evolution of Commodity prices (2011)

https://www.mckinsey.com/~/media/McKinsey/Business%20Functions/Sustainability/
Our%20Insights/Resource%20revolution/MGI_Resource_revolution_full_report.ashx
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Complex Adaptive Systems interreg B
North-West Europe

RAWEFILL

Ecological Eveopsen Regional Gevenpmant Furd

The art of sustainable management

Anthropogenic

Systems

— Complexity :
« Diversity of stakeholders;
* Uncertainties about causes,

Global s | T & |atercare consequences & remedies;
e : ¢ | Redevelopment « Different formal & informal
acro + Stewardship
Meso l ' | LT-management laws and levels of government;
" o B . e .
Micro N + | Monitoring « Difficulty to rapid change of
l = configurations;

+ Complex dependencies which
— constantly change.

L
Timeframe

Speed
Planning

Flexibility in timeframes (4D)
& (re)thinking the inside

(an unknown and unexpected
embrace)

Geological Research Seminar UG
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Reclaiming Land(fills) Interreg g

1 MSW LF - Turnhout North-West Europe
RAWFILL

Ea0peen Regioral Devenpmant Fund

< LANDFILL MINING - TURNHOUT (2017)

e = &
: &E# =il \:/
Speelkaartenwuk—l’u[nhout s It
Voormalagegandput : S g ; i R A o 2 [ 7
'ﬁ e G_gdembt met-huisvuil : B e s B SR YT — | -
A “7. Inaverlgg.met de-QVAM "“. : —T i § : :
oo - =+
0 = — i
& I 2
B el PR | {
Residential land use project
Residentiéle ontwikkeling TOGETHER WE

MAKE TOMORROW

Sanering voormalige stortplaats MORE BEAUTIFUL

2 hectaren




Reclaiming Land(fills) Interreg !

De Lediaan - Diegem North-West Europe
RAWFILL

Eopaen Regional Devenpmant Furd

Residential land use project
Incl. park

Stortplaats

voor bouwpuin
2017
Duurzame
opwaardering

=
Q
T
@
]
N
N
o
=

Braakliggend weiland




Reclaiming Land(fills)
3 Industrial LF - Gent

interreg

North-West Europe
RAWFILL

EA0peen Regosal Deve npmast Furd

Industrial land use project




Reclaiming Land(fills) Interreg g

21 Eiland - Zwijnaarde North-West Europe
RAWFILL

Ea0peen Regioral Devenpmant Fund

Mixed land use project
Incl. logistics, research park, nature preservation



Reclaiming Land(fills) nterreg E

12 Schuddebeurze - Lombardsijde North-West Europe
RAWFILL

Eaopeen Rogioral Devenpmont Furd

Nature preservation project Dit stellen we voor..
Grond afgraven —

Natuurgebied beheerbaar maken
Struiken worden gekapt en gesnoeid. Plaatselijk
‘wordt de bovenste laag grond verwijderd. Zo kan
de omgeving van de vijver in de toekomst beter be-
hheerd worden.

Kleine hoogteverschillen vormen

Op sommige plekken wordt de bovenste laag grond
afgegraven om kruiden de kans te bieden in de beste

'omstandigheden te groeien.
| Duinvallei creeéren =y
Storten opruimen | Door het stort af te graven zal een vochtige Omheiningen
1 2 || zone ontstaan. Planten en dieren die houden vernieuwen
Het stort wordt verwijderd tot op de F i ety s s o ki .

oorspronkelijke bodem. Planten en
dieren zullen de gezonde bodem vmden
die ze nodig hebben.

w«noemmhngaemmapa«nmm

o — /

Natuurgebied beter
toegankelijk‘maken
Om het je als bézoeker aangenamer te maken,
breiden lle/&( ‘wandelpad uit en bouwen we
een uitkijkpunt. Op verschillende plaatsen komen
er zitbanken en infopanelen.

Cultuurhistorische site <
bewaren/beschermen

De bunkers uit de Tweede Wereld-

) o oorlog zijn beschermd als erfgoed. We
vleermuizen en amfibieén zorgen ervoor dat ze bewaard blijven
Met een paar kleine ingrepen maken we van de Schuddebeurze een ™ un huidige toestand door bijv. af-
betere plek voor kleine dieren. Via smalle tunnels zullen amfibiesn ~ 5e0rokkelde muurtjes op te metsen en
s mel e ke e s o g toegangen afte skiten.

Bijkomende leefplaatsen
voor amfibieén creéren
"‘| We graven nieuwe poelen, diepen bestaande poelen uit

en delen de bestaande vijver op in kieinere delen. Kikkers,
salamanders en padden zullen daardoor makkelijker een
plekje vinden om zich voor te planten.

Inrichting voor




Reclaiming Land(fills) Interreg g

10 Gipsberg - Zelzate North-West Europe
RAWFILL

EAOPIEN Regoral Deve npmest Furd

Mixed land use project
Incl. interim use, nature preservation




Reclaiming Land(fills) lnterreg g

22 Coal tip - Beringen North-West Europe
RAWFILL

Mixed land use project
Offices, recreation, housing, nature preservation



Reclaiming Land(fills)
Lingreville - Normandie

nterreg E

North-West Europe
RAWFILL

Ea0peen Regioral Devenpmant Fund

Coastal erosion restoration project

Profile 1



Integrating Land(fills) and
flooding protection

; Floodplain
Before 18th century -

l __q__,__\d_/___,_

19 — 20th century

= N

‘Tf\\\\_ Landfil - X
ol i S S
21st century

Y \ N

interreg

North-West Europe
RAWFILL

EAOPIEN Regoral Deve npmest Furd




Reclaiming Land(fills) Interreg !

15 Mono LF - Diksmuide North-West Europe
RAWFILL

Eaopeen Rogioral Devenpmont Furd

ELFM-project :

e 100% valorization of
landfilled waste;

* 100% land reclamation;

e Future use: phosphate
recovery unit;

e Drinking water production.

.Rn!
R DO® s« - RAE@P © 2 O Anmelden

DWARSDOORSNEDE
Monostort WPC De Blankaart - Voorstel inrichting




COCOON

Sharing experiences

Individual Recovery Project

European Union European Member States Portfolio of Recovery Projects (Business Case)
Individual
ocf© landfill mining
project
oo’ 9
Input f0( Strategies

mining the generic for the future

S model projects
Multiple landfill

”’enr mining projects

in aregion m

MINEA

Figure 12, llustration of the recommendations for the future use of economic assessments and their
interactions towards a strategic development of eost-efficient LFM projects and directing future research. FIGURE 4
Perspectives on different levels of Uit: Strategic roadmap on sustainable management of

anthropogenic resource manage- — gnthropogenic resources. April 2020 (Minea)
. . . .. ment (courtesy of Eddy Wille, '
Uit: Economics of landfill mining. John Laurence PUDIicWaste Agency of Flanders

Esguerra, April 2020. (New-Mine) OVAM).  https://zenodo.org/record/3739164#.X3SNAOLcKUK
http:/new-mine.eu/ https://zenodo.org/record/3739269#.X3S0J-1cKUK

SAMEN MAKEN WE
/ MORGEN MOOIER
f& ‘Vlaanderen OROEN MO0

\ is materiaalbewust OV A M
29



http://new-mine.eu/
https://zenodo.org/record/3739164#.X3SNAO1cKUk
https://zenodo.org/record/3739269#.X3SOJ-1cKUk

COCOONﬂ

Interreg Europe

Timeframes & expectations

Success rate of exploration :

m less than a tenth of a percent is the norm.
Pre-feasibility
Studies

crucles p.15: Introduction to mineral exploration. Ed. Moon, Whateley, Evans.

https://clu-in.org/conf/tio/NEPAandMining101-1 051216/
https://clu-in.org/conf/tio/NEPAandMining101-2 052416/
https://slideplayer.com/slide/10266650/

SAMEN MAKEN WE

/\°.\ Vlaanderen AVA M
((\E is materiaalbewust OVA Mso



https://slideplayer.com/slide/10266650/
https://slideplayer.com/slide/10266650/
https://slideplayer.com/slide/10266650/

The myth of Orion, interreg 4

. North-West Europe
CEdallon RAWFILL

EAOPIEN Regoral Deve npmest Furd

L i - iy Servant  Cedalion s
b leading the temporary
blinded giant Orion to
the light Eos.

The metaphor of dwarfs standing
on the shoulders of giants (Latin:
nanos gigantum humeris
insidentes) expresses the
meaning of "discovering truth by
building on previous discoveries".

Isaac Newton in 1675: "If | have
seen further it is by standing on
the shoulders of Giants."

Geological Research Seminar UG

November 6th 2020



The myth of Orion, interreg B

. North-West Europe
Cedalion RAWEILL

Eaopeen Rogioral Devenpmont Furd

Decision Support Tool 1 : Cedalion
Easy to use application (no specific expertise required).

> Quick scan & overview

Decision Support Tool 2 : Orion

Roadmap and dashboard to facilitate detailed analysis
by using specific tools (expert level required). Complex,
only for most promising landfills.

»Ranking & preparation business cases

Geological Research Seminar UG

November 6th 2020



The myth of Orion, interreg B

. North-West Europe
Cedallon RAWEFILL

o o o o e o o — — Eropsen Regional Oevenpmant Furd
‘ ll wan der Zee et al ‘ Ir :
2  Gaeth & Nispel
3 l Flaminco I E I
|- I Criterion A |
= = : it il : Customize parameters
ﬁ?n-“? | CLr‘fter‘FonC I e =
CriterionB X X X X X | C‘r‘ |.te. HGH E |
CriterionC X I C..r'l. te r|. on |:_ I
Criterion D X [ C.r'll te I'IIO nE I
Criterion E X X I Criterion G :
CriterionF X References
Criterion G X | CriterionZ |
B I | References
CriterionZ X X | |
| % DST 1 ':—N'\_‘B} References
. I Sc - References
|
| Priority & High Urgent
I Planning advice priority solution
l Interim use
|
|
|

Geophysical :
recearch - Data collection

Data processing

DT E— DST 2
|

asibility study High faloricati Low
LFM project Feasibility study / \;alon_.altlon
tendering potential

=

Decision making

Geological Research Seminar UG
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Cedalion: the ranking Lnfﬂ;retg L
ortn-vves urope

tool RAWFILL

Principle: basic criteria will give a scoring on 4 main
concepts. L
« Waste to Materials (WtM) =

« Waste to Energy (WtE)
« Waste to Land (WtL)

* Interim Use (IU)

interreg M

North-West Europe
RAWFILL

Geological Research Seminar UG
November 6th 2020




Cedalion: general interreg 4

North-West E
database i b

Ea0peen Regionel Devenpmant Furd

« Capacity ? Huge : over 3.500 records in region of Flanders.

1 LF1 Vlierzele 9520,00 Street 1 2 0 0
2 LF2 Rumbeke 8800,00 Street 2 32 64516,75 176360,53
HouTHALEN-
3 LF3 HELC 3530,00 Street 3 ZIN 0 0
4 LF4 Antw ERPEN 2030,00 Street 4 99 0 0
5 LF5 ANTWERPEN 2030,00 Street 5 5] 0 0
6 LF6 Doel 9130,00 Street 6 0 0
7 LF7 GENT 9000,00 Street 7 50 0 0
8 LF8 Zwevegem 8550,00 Street 8 1 0 0
9 LF9 OVERUSE 3090,00 Street 9 157389,19 163106,69

Geological Research Seminar UG

November 6th 2020



Data management & interreg 4

. North-West Europe
Cedalion RAWEFILL

E0peen Regioral Devenpmant Fund

Objective : Getting actors interested in landfills by
providing information and viable options which they can
evaluate and customize.

| PROVIDER | ; | USER |

Control
Evaluation
Update

Addition

WE MAKE

Ceddlion ovosrow

developedby BEAUTIFUL

OVAM

Geological Research Seminar UG

November 6th 2020




Cedalion: online interreg B
North-West Europe

questionnaire RAWFILL
« Application: smartphone, S .
tablet, |aptop,,_, Interreg RAWFILL outil Cedalion -

. Target: collect up to date Ve

info about the landfill, by
doing a 360° prospection

Questionnaire a importer dans le tableur Cedalion

On Site Info:'we::c-n générale
« Output: mail with Excel-file oo | |
« Receivers: user of field app :

(and administrator)

2. Mom de la décharge *

Comme mentionne dans la base de données “espace de travail”

LF2

Geological Research Seminar UG
November 6th 2020




Cedalion: online
guestionnaire

Criteria 4 - Use

interreg

North-West Europe
RAWFILL

Ea0peen Regionel Devenpmant Furd

Cedalion Survey Response for 8-IMOG

2 LF2 86000 4 2 Soil Less than 15°

di 15 sep 2020 14:29
#1 bijlage

Van : Microsoft Power Apps and Power Automats
<microsoft@powerapps.com:

Onderwerp : Cadalion Survey Response for 8-IMOG
Aan : eddy wille <eddy.wille@ovam.be>
Cc : donotsend @any.ong

Externe afbecldingen worden niet weergegeven. _Afbeeldingen onderaan wesrgeven

H WE MAKE
Cedalion (/1

" OVAM

Dear user,

Thank you for using the Cedalion tool developed by the RAWFILL project. To use the
data acquired during your field visit, please follow the instructions:

1. Open the attached spreadshest,

2. Paste the sinale row in the attached spreadsheet in on the Results_field_visit” sheet
of the Cedalion tool.

3. In the "Compare_field_data” sheet of the Cedalion tool, press the button "Get data
from field visit” to compare the data collected on site with the original data from your
database,

4, If you want to update your database with the new data, change the content of the
pale green cells and press the button "change fields in working database”.

5. Start the ranking calculation.

A copy of your field observations have been also sent to the organisation managing the
Cedalion in your region. These data will help them to update their database.

For more information regarding the RAWFILL project, please visit the RAWFILL
website.

Thank you again for using our tool,
The RAWFILL project partners.
If you want to unsubscribe from these emails, please use this form.

= RAWFILL Interreg NWE - Cedalion - Field visit results.xlsx
23kB

Geological Research Seminar UG

November 6th 2020




Cedalion: ranking sheet interreg 4
North-West Europe

RAWFILL

Ea0psen Regional Devenpmant Furnd

Recalculate ranking

Minimum 46,0 Minimum 44,0 Minimum 64,0 Minimum 385
i 72,5 Maximum 63,0 Maximum 106,3 Maximum 63,0
Average 63,9 Average 52,6 Average 91,1 Average 48,6
Median 66,0 Median 52,0 Median 95,5 Median 45,0 )
Recalculate ranking
b4 vl - =l r o * b

4 72,5 1 63,0 6 106,3 1 63,0

5 72,5 4 60,5 4 106,3 2 58,0

3 68,0 5 60,5 5 106,3 9 56,5 Minimum 57,0 Minimum 45,5 Minimum 67,0 Minimum 38,5

6 66,0 3 54,3 7 98,7 7 52,3 Maximum 74,0 Maximum 65,0 Maximum 106,3 Maximum 63,0

9 66,0 7 52,0 9 95,5 3 45,0 Average 67,0 Average 54,9 Average 94,1 Average 47,8

1 65,0 6 47,0 8 91,0 8 44,7 Median 66,0 Median 54,3 Median 95,5 Median 45,0

7 62,0 8 46,3 3 85,3 6 40,7

8 57,0 9 45,5 1 67,0 4 38,5 - = - = - = - =

% 46,0 5 44,0 2 64,0 5 385 2 74,0 2 65,0 6 106,3 1 63,0
4 72,5 1 63,0 4 106,3 9 56,5
5 72,5 4 60,5 5 106,3 7 52,3
3 68,0 5 60,5 7 98,7 2 51,0
6 66,0 3 54,3 9 95,5 3 45,0
9 66,0 7 52,0 2 91,0 8 44,7
1 65,0 6 47,0 8 91,0 6 40,7
7 62,0 8 46,3 3 85,3 4 38,5
8 57,0 9 45,5 1 67,0 5 38,5

Geological Research Seminar UG
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Viability of the LFM-
Project

DST 2 is a tool in the evaluation process of a
potential Landfill Mining Project.

Main Question :
Will the LFM-project be viable?

3 sets of criteria must be evaluated ;

- Technical criteria. Is the project technically
feasible?

- Socio-economic criteria. Is the project
sustainable and economically viable?

- Information-quality criteria. Is there enough
info to make a reliable evaluation ?

Geological Research Seminar UG
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Legend:

2 E3F3G2:

£ > Bomem landfill under present conditions

s§E E2F3G2:

] § Bomem landfill under potential future

'g > conditions

a E1F2G1:
Tumhout landfill under present conditions
E3F3G3:
Zuienkerke landfill under present
conditions

Geological knowledge
Gy 1Gs | Ga
(4

____________

_____

Fig. 6. Classification of the three landfill-mining projects under UNFC.
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DST 2: optimizing good ideas

Manual

soil smart

nsk ground %
ﬂoo?(usng
: ris
ONTOL

ransport
systems

land
I pressure

DASHBOARD DYNAMIC LANDFILL MANAGEMENT

powered by

interreg H OF 10N 12Vosow
North-West Europe developed by BEAUTIFUL
RAWFILL OVAM
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Not reinventing the
wheel but acting circular;

Look back and use
results of Cedalion;

Dashboard offers you a
set of valuable tools;

Press start to take control
and get customized info.
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DST 2: optimizing good ideas

P A R U

interreg

North-West Europe
RAWFILL

Ewopeen Regional Devenpmant Fund
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Orion: assembling good interreg 4
North-West Europe

quality RAWFILL

accessibility |
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4-Results on resource classification of LFM project
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Orion in detail: OnTolL interreg H

. . i North-West Europe
Online Tool for the Evaluation of Landfill RAWEILL

Mining Projects s ivesnetmtres

« Rapid environmental and economic evaluation of LFM- projects;

 Facilitating of further prioritization of LFM-projects;

- Comparison of different scenarios for implementing a LF-mining
project;

« Streamlined format (e.g. agreed economic calculation methods; United
Nations Framework Classification for Resources (UNFC))

« Provision of default datasets (e.g. waste composition, sorting
technology efficiencies, waste-to-energy efficiencies, etc.; Orion
provides guidance to more specific tools & models)

« screening assessments without the need for extensive data
generation
» Free software available at : https://www.ovam.be/landfill-mining

Ontol : developed by team of prof. Johann Fellner (Christian Doppler Laboratory for Anthropogenic Resources, TU Vienna - Austria), in collaboration
with prof. David Laner (University Kassel - Germany) and Dr. Andrea Winterstetter (University Antwerp & VITO - Belgium). Co-Funded by OVAM
(Public Waste Agency of Flanders - Belgium) & BMNT (Austrian Federal Ministry for Sustainability - Austria).
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Classification of resources
A whole lotta Resources

. Commercial projects . Additional quantities in place

l’l: | Potentially commercial projects Other combinations

. Non-commercial projects . Extracted quantities

. Exploration projects 123 Codification (E1,F2,G3)

nterreg E

@lq_rfch_—_West Europe

SOLID FUELS
1997 % AND MINERALS

(_A) OIL, GAS
2009 gAY Anp URANIUM

2017 BIOENERGY

. ANTHROPOGENIC
2018 1..?/' RESOURCES

INTEGRATED RENEWABLE
2020 jaw RESOURCE CLASSIFICATION
=¥/ (GEOTHERMAL, BIOENERGY,
SOLAR, WIND, HYDROPOWER)

Growing Applications of UNFC



Standard MFA-scheme interreg B
North-West Europe

RAWFILL

CHMD—(E) Hazardous material
rachcal Handbook of
Distance 2 — 7 for each material Prochical Handbook o

Aggregates - construction material
CACM >

Distance 1 - 2 " Recycables
cheil: /-Q:arbon based)
(_Ro »

MATERIAL
1 Landfil CNFMT>
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waste
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I 'GP, .
7/ Construction material
6 Landfill - New Residues Recycables (carbon based)
Material Ferrous metals (total)
: Recyclin
LFn CNFM2D yeng Copper (total)
z Aluminium (total)
4

Distance 3 -4

FG
flue gas

Distance4 -5

CSRD Solid Residues

Ferrous metals 3

Distance 5 -6

Bottom ash to landfill

CNEMA
CNFM3 >

Non ferrous metals 3

/R?R\

Residues to recycling

(FA>—»(E) Flyash
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Input & output of OnToL interreg 4
North-West Europe

e thpio L

TEST AREA FOR JOHANN FELLNER
Eapeen Regional Deve npmant Furd

A—Material B—Energy \ C—Climate \ D—Economy A—Landfill

GENERAL DATA AND PHYSICAL MODEL &
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A—Landfill |" I I IH iI II I
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A—Landfill
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A—Material Recycling
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A—Landfill New -
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.im Data on the landfill mining project
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Ontol _
W5 thy. RO+ oebb mnoOmag =
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Input & output of OnTolL

interreg

North-West Europe
RAWFILL

Ea0peen Regionel Devenpmant Furd

R

2> C @
Final results

Descripts
Net present value of costs.
planning and permits
intermediate use
landfill management - intormediate use
purchase of site & installations
excavation & sorting & upgrading
thermal utilization
solid residues processing
landfill & disposal
transport
landscaping, env. supervision & overhead
Net present value of avoided revenues
Net present value of revenues
intermediate use
landfill management - intermediate use
eloctricity & heat from LFG
electricity & heat from WIE
materials
recovered land
recovered landfill space
used machinery
Net present value of avoided costs
Total net present value of the project (TNPV)
Specific net present value (SNPV)

n R Zur Suche Text hier eingeben

|

6,59
-0.065
0.0
0.0
0.0
-1.43
0.0
0.0
-374
-0.335
-0.0235
0.0
162
0.0
0.0
0.0
0.0
09712
0.494
0.0
0.156
0.0
-3.97
-39.7

® & httpsy/ontolthp.io/project/test-area-johann-feliner-1

Unit
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Mio Euro
Euro/Mg

°A

B 9% o @ ¢ Q steelscrapprice = I oOH|laege =

~

Net present value of costs [Mio Euro]

planming and peermils l
intermediate use
landfill manageesont - intermediate use
purchase of site & instailations

excavation & sorting & upgrading

e

thermal utilization

« -5 C @ ® & httpsy/ontolthp.io/project/test-area-johann-feliner-1 B ex e @ % Q steelscrapprice = noMmae =
] ~
4-Results on resource classification of LFM project
N * Socioeconomic viability
SNPV SNCI
~39.12 Euro/Mg 031k COx 0a/Mg
E1 0 ©
-30 0
E2
e o
-50 -30 5
z -
é E3 o 50
L
g * Project feasibility
i Project status
uso F1 approved

F2  approval phase
F3  approval not started
F4  pre-exploration phase

* Geological knowledge

‘Waste composition data
Gl verygood
G2

medium
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