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Consortium for a coherent European Landfill Management

Submitted May 13, 2016

Focus on landfill management of former landfills (former proposals on
Landfill Mining didn’t make it)

Accepted October 2, 2016
Officially started 01/2017 till 12/2021 (2 phases — 31.12.2019)

Deliverables:

Report on mapping of landfills in partner regions (see questions on
status landfills MEP-EC at first ELFM-meeting 15 Oct 2015)

Good practices handbook
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WTH Landfills ?

What's the history of landfills ?

An environmental history according COCOON-member Eddy Wille

End 18th century: urbanization
Quality of life in the cities
Miasms (odour) as a cause of diseases (malaria comes from French ‘mal aire’ , bad air)
Outcome: Decree of August 1790 (‘salubrité’ - safety) — Mayor (municipality)

Mid 19th century: industrialization
Safety of the workplace
Labour Movement (Karl Marx wrote ‘The Communist manifesto’ in Brussels, 1847)
Outcome: Act on well-being of workers — Federal government

Mid 20th century: consumer society
Degradation of the environment
Book Silent Spring by Rachel Carson (1962)
Outcome: specific environmental legislation — European Union

Start 3" millennium: global economy

Worldwide effects of economic growth (environment, depletion of raw materials,...)

Various reports on climate change, water shortage, loss of biodiversity, ...
Outcome: Sustainable Development Goals — United Nations

21st Century : Age of Interactions / Complexity
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WTH Landfills ?

What's the history of landfills ?

A history of landfilling according to COCOON-member Dr. Ulrich Stock

Landfill 1.0 Removal of waste from settlements from a health point of view.
Only requirement : Landfill is outside the city limits.

L andfill 2.0 Waste became more dangerous
» First regulations (site, operation, closure). Development of approval procedures.
» Every city and village had a landfill. 500.000 in EU member states.

Landfill 3.0 Growing environmental awareness.
» Development of state of the art of landfill construction and waste treatment.
» Base and surface sealing systems became standard of landfill construction.

Is Landfill 3.0 the end of the landfill development ?
No, because the ICM-method produces landfills, consisting of a landfill body with an
endless pollution potential which is covered by sealing systems with limited lifetime.

Landfill 4.0 Eternal safe landfill, connecting with using the resource potential of the
landfills (materials, energy, land) — Dynamic Landfill Management
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WTF Landfills ?

What's the future of landfills ?

Johnny Rotten René Magritte

Landfills ? A f# final waste Landfills ? Use your imagination, act
disposal site without any future. circular and create a bright future.
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Reclaiming Land(fills)
1 MSW LF - Turnhout
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Reclaiming Land(fills)
2 Hemixveer - Hoboken
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Incl. park & stormwater storage
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Reclaiming Land(fills)
3 Industrial LF - Gent

Industrial land use project
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Reclaiming Land(fills)
4 La Floridienne - Ghent

\
Logistics land use project
Incl. harbour infrastructure
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Reclaiming Land(fills)
21 Eiland - Zwijnaarde

Mixed land use project
Incl. logistics, research park, nature preservation
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Reclaiming Land(fills)
10 Gipsberg - Zelzate

Mixed land use project
Incl. interim use, nature preservation
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Reclaiming Land(fills)
12 Schuddebeurze - Lombardsijde

Nature preservation project g i wevos
Grond afgraven —

Natuurgebied beheerbaar maken
Struiken worden gekapt en gesnoeid. Plaatseljk
‘wordt de bovenste laag grond verwijderd. Zo kan
de omgeving van de vijver in de toekomst beter be—
heerd 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 ey
Storten opruimen | Door het stort af te graven zal een vochtige Omheiningen
& | zone ontstaan Planten en dieren die houden vernieuwen
Het stort wordt verwijderd tot op de R s e i T—
oorspronkelijke bodem. Planten en S
dieren zullen de gezonde bodem vinden e D g
die ze nodig hebben. e

toegankelijk‘maken

Om het je als bézoeker aangenamer te maken,
breiden we Hét wandelpad it en bouwen we
een uitkijkfunt. Op verschillende plaatsen komen
er zitbanken en infopanelen.

Cultuurhistorische site <
bewaren/beschermen

De bunkers uit de Tweede Wereld-
- 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 ™ Nun huidige toestand door bij. af-
betere plek voor kieine dieren Via smalle tunnels zullen amfibiesn  5e0rokkelde muurtjes op te metsen en
veilig de straat ‘We maken een vii ing in de

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 makkeljker een
plekje vinden om zich voor te planten.

Inrichting voor
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Reclaiming Land(fills)
Lingreville - Normandie

Coastal erosion restoration project

Profile 1

Normal gradient array measurements.
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Reclaiming Land(fills)
MSW Landfill - Flanders

Flood protection project

. Floodplain
Before 18th century -

19 — 20th century

—

R 4
\ Landfil X -

21st century

w N
\ . ,:E\;/f —-




COCOON

Interreg Europe

Reclaiming Land(fills)
MSW Landfill - Zaventem

Flood protection project
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Reclaiming Land(fills)
15 Mono LF - Diksmuide

ELFM-project :

* 100% valorization of
landfilled waste;

« 100% land reclamation;

* Future use: phosphate
recovery unit;

» Drinking water production.
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DWARSDOORSNEDE
Monostort WPC De Blankaart - Voorstel inrichting
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Reclaiming Land(fills)
22 Coal tip - Beringen

Mixed land use project
Offices, recreation, housing, nature
preservation
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WTF Landfills ?

What's the future of landfills ? Virtual reality or real stuff ?

Johnny Rotten René Magritte

Landfills ? A f# final waste Landfills ? Use your imagination, act
disposal site without any future. circular and create a bright future.
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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 ]
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Conceptual Site Model

CONCEPTUAL SITE MODEL Traditional Conceptual Site Models set
"Bl —te —=| focus mainly on impact and risks.

i Seldom detailed data on landfilled
waste (quality and quantity), networks,
infrastructure, geotechnical
characteristics,...
| Often limited scale (spatial, timing,...)

: '“3 and information on ‘what’s leaving the
black box and entering the vicinity'.

Vapor & Dust

®
\ eachln

A\ Free Product DlschargﬂW

aquatic habitats

Exposure

Gross
Contamination

Dissolved plume

Groundwater Flow

W Sollasphalt cover E
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A" horizon ou '-‘- i "K Old turnout Rc’nc
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Upper aquifer oL v Discharge
K
|
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Main aquifer zone ) Fiow

~ Reglonal confining layer

Figure 3-1. Initial conceptual site model showing a confining laver between two aquifers.
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Complex Adaptive Systems

| Global |

Mega
Macro
Meso

Micro

Ecological
Anthropogenic

Systems
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Timeframe
—_—
Speed
Planning

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

(an unknown and unexpected embrace)

Salvador Dali
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CompIeX|ty

Diversity of stakeholders;
Uncertainties about causes,
consequences & remedies;
Different formal & informal laws
and levels of government;
Difficulty to rapid change of
configurations;

Complex dependencies which
constantly change.

23
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Realisations of COCOON

Transition of Landfills : Dynamic Landfill Management
from waste to resources

production use production use sustainable sustainable
' ’ ' ’ production use

I

. :

recycling

h

residual /' 5 "tfé'wa'tg; als

[ Sp——

residual wastge.

R

Chain economy with

Lineair economy recycling

Circulair economy



Dynamic Landfill Management

COCOON

Interreg Europe

Basics :

Long term management
Applicable to all landfills
Safe health / environment
Compliant with EU-directives

In l[ine with new EU-policies (resource management,
circular economy, land stewardship, Green Deal,...)

Link with Sustainable Development Goals

» Landfill as final waste disposal site / temporary

storage / eternal available resources ?

25
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Dynamic Landfill Management e

Make it happen!

ORGWARE

Creat ng Institutional sugport

26



3 : Clctx:oEoN
Decision making and models

Tackling the complexity of the system

KSetung up a Conceptual Site Model : \ oy Interreg H

Integrating multiple dimensions North-West Europe
Defining its purpose and applicability kol RAWFILL

* Feeding the model : Enhanced Inventory Framework
Detecting sources of data
Collecting data (Geophysical prospection)
Data quality control (Guidelines)

= Developing the Decision Support Tool :

- Defining the output and outcome ‘
- Constraints for use
= Testing the DST in practice COCOO N

= Feed back loops: Interreg Europe
TOGETHER WE

- Adjustments DST, CSM, data requirements
\ - Interactions (policies, legal aspects, economy
MAKE TOMORROW

\° Flanders MORE BEAUTIFUL
(& State of the Art OVAM

27
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The myth of Orion, interreg 4

. North-West E
Cedalion & Eos ey S

Ea0peen Regioral Devenpmant Fund

Servant Cedalion is 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."

https://www.ovam.be/landfill-mining



DST 1: Cedalion interreg H

North-West Europe
RAWFILL

Ea0peen Regioral Devenpmant Fund

Objective : Getting actors interested in landfills by providing

information and viable options which they can evaluate and
customize. Civil servant science ?

data management
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DST 2: Orion

optimizing good ideas

»

Landfill Miner Guide

soil smart

risk ground ‘ @
~ \ flooding
N risks
ONTOL -~

land
pressure

DASHBOARD DYNAMIC LANDFILL MANAGEMENT

powered by

Interreg Orion ity
North-West Europe developed by BEAUTIFUL
RAWFILL OVAM

nterreg E

North-West Europe
RAWEFILL

Eaopeen Rogioral Devenpmont Furd

* Not reinventing but

reusing : plug-in system.

« Already available tools

have each strong points
and limitations.

» Customization!



ONTOL interreg

. . . 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 (UNFQ))

= 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

Practical Handbook of

» 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)
& BMNT (Austrian Federal Ministry for Sustainability - Austria).




Input & output of ONTOL interreg 4

North-West Europe

oen Rogional Deve Dpmast Furd

+ OnTol: Online Tool for the Ecc. X
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Decision making & models

From Default to Expert values

Brownfields

Opportunity
Matrix

Options

Risk Mitigation of

Contaminated Land and Soil Improvemer

Phyeo-Remediation

Mouse over the top
half of the box to get a
description of the
example

Amendment
Aagition

Natural Anenuation

Click on the bottom
half of the box to go to
the example

Cioura A+ €i la B fiald N rtunitv Matriv S M r2 anvirnnmantal tarhr
E accessibility
- — 1 optimal location
2 E NODUS environmental impact
2 5| s
o s ! total costs
=) o 8 i modal shift
7] = £ [
< % g T
5 —= = LAMBIT — market area
- = = ' potential volume
5 | | V=t i
L]
8 i reliability
- E speed
' capacily utilization

interreg

North-West Europe
RAWEFILL

Ea0peen Regionel Devenpmant Furd

Results: Test Avea for Johana Fellner X

cs e @ © @ hitpsy/ontolthpio/project/test-areajohann-fellner B % @R Qsteelscrapprice > nomaeg =

4-Results on resource classification of LFM project

« Socioeconomic viability

SNPv SN
e curog “omugcoream
€ o -
30 0
23
S00
s0 30
0 =
£ €3
| . 50
H
g « Project feasibility
£ Project status
3
H 1 approved
F2 approval phase
F3 approval not started
F4  pr-exploration phase

« Geological knowledge
Waste composition data
G1 very good
G2 medium

[l © Zur Suche Text hier eingeben



COCOON

Communication & Landfills

The redevelopment process has several
stages and includes uncertainties and
risks.

Perception, resistance and support are
part of the project.

Recognize complexity and interaction
from the start so necessary links can be
made.

Geert De Geyter



More information

https://www.interregeurope.eu/cocoon/

Andalusia (ES):
Brandenburg (DE):
Cyprus:

Flanders (BE):
Malta:

Netherlands:

jdiz@sadeco.es
ulrich.stock@Ifu.brandenburg.de
apapanastasiou@environment.moa.gov.cy
eddy.wille@ovam.be
suzanne.a.dimech@wasteservmalta.com
sergio.tartaglia@era.org.mt
janfrank.mars@rws.nl
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