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Zavislost nakladania s MSW (%) od HDP/obyvatela v krajinach EU27 (data EUROSTAT 2008).
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Stakeholder.

A promising European pact for growth includes priorities

from the Resource Efficient Roadmap
European Day 8 May 2012

Panel discussion

The next part of the day consisted of debates between Kurt Vandenberghe (Head of Cabmet for Janez Potocnik
(Environment Commissioner) at the European Commission), Bas Eickhout (MEP Green Party), John Wante (Head of
Service Policy Innovation at OVAM), Jan Henk Waelink (coordinator Knowledge platform Sustainable resource
management, Delft University of Technology), Antje Wittenberg (Working at DG Enterprise and Industry on the
European Innovation Parinership Raw Materiats), Stéphane Arditl (Senior Policy Officer Waste & Products for the
European Environmental Bureau) and Michel Sponar (Policy Officer at DG Environment),

Waste v. raw materials

The discussion looked at the need to maintain the distinction between waste and raw materials. The audience
included Heijo Scharff (Afvalzorg), who commented: “We need a single set of regulations for materials.”
Vandenberghe: “That is a good idea for the longer term: many member states are far from being ready at the
moment. They need regulations for waste. Don't forget that the Netherlands has an enormous advantage. Dutch
companies can help other member states. The Netherlands can focus more on waste prevention and the product
policy.”

Landfill mining

Another important subject was that of mining in old landfills, which contain considerable quantities of raw materials.
The role of the landfills also came to the fore when it came to discussing possible ways of storing waste that may be
recyclable in, for example, five years from now. This was embraced as an interesting idea but one question cropped
up immediately: who will make the necessary investments in view of the uncertainties surrounding the "business
case"?
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V Bruseli 29. 2, 2012
COM(2012) 82 final

OZNAMENIE KOMISIE EUROPSKEMU PARLAMENTU, RADE, EUROPSKEMU
HOSPODARSKEMU A SOCIALNEMU VYBORU A VYBORU REGIONOV

NAVRH EUROPSKEHO PARTNERSTVA PRE INOVACIE V OBLASTI SUROVIN

ISWD(2012) 27 final}

Podiel EU na celosvetovom banictve sa za poslednych 50 rokov podstatne zmensil. Viedlo to
k strate nevyhnutnej odbornosti a zru¢nosti. Takéto zru¢nosti st vSak potrebné, aby sa zaistila
bezpecnost’ banickych Cinnosti a aby sa splnila potencialna rastiuca potreba tazit' hlbSie, vo
vzdialenejSich oblastiach a za t'az§ich podmienok (napr. na morskom dne, v arktickej oblasti).
Vysoka uroven bezpecnejSich a ekologicky priaznivejSich technik tazby predstavuje nové
vyzvy a zaroven vytvara nové trhové prilezitosti. Znizilo by sa tak aj riziko zavaznych nehod
v banictve. Tato odbornost’ a zru¢nosti vSak nie su pozadované iba v oblasti tazby, ale
v celom hodnotovom ret’azci (prieskum, spracovanie, recyklacia, nahrada).

Aj ked’ Eurdpa ako celok urobila vyznamny pokrok, naimé pokial’ ide o recyklaciu odpadov,
da sa urobit’ viac na zabranenie plytvania cennymi surovinami vo vSetkych fazach ich
zivotného cyklu. Plnym uplatnenim prvych krokov eurdpskej ,hierarchie odpadov*
(prevencia, po ktorej nasleduje priprava na opakované vyuzitie a recyklaciu) by sa mohlo
zabranit’ nenapravitel'nej strate cennych zdrojov a mohli by sa vytvorit’ nové podnikatel'ské
a pracovné prilezitosti v EU.
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EK analyzovala 41 mineralov a kovov -14 z nich je pre EU kritickych:

antimon, berylium, fluorit, galium, germanium, grafit, indium, kobalt, Pt skupina, vzacne zeminy = REE, magnézium, niob, tantal a wolfram

5.0
¢ Rare Earths
5 A Low economic importance / low supply risk
45 -
@ High economic importance / low supply risk
40 @ High economic importance / high supply risk
¢ PGM
3.5 4
E, 3.0 - PR
<©
E 4
e 257 . &Y sce
= VN
§ 20 e Fi
‘ LS ¢ Fluorspar
w S~ P oW
A Baryte <
s ¢ In
1.5 .-
. ®Be ¢ Graphite
\\ CO T __________
1.0 - S ° ’_ _a ____________
N asassoTatas e Magnesite o Cr
al . Re °
A Borate S ® e Te ¥
0.5 - Diatomite Gypsum Beantonite N ® Mo o
A 24y A Perlite Ang A alimestone Wi = o i
Tale Clay E a.. ACuU ~ Bauxite A ®7n
0.0 _ b eldspar A o S i ' . o
0.005 0.007 0.009 0.011 0.013 0.015 0.017

Economic importance [a.u.]

Figure 3: Economic importance and supply risk of 41 minerals and materials,
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Ako sa uvadza v studii EK, jedna tona mobilov obsahuje zhruba 300 — 350 g zlata, 140 g platiny a paladia a asi 70 kg medi.
Pritom Staty EU dnes recykluju v priemere len asi 2 % mobilov !

umicore

Precious Metals
Refining

,2dJrban Mining“— mehr als ein Modebegriff

FUmer Fraduklion =2 ol Ui ? 2‘5)66;'/?% in PC Leiterplatten
Athh i M = 300 g/t Au in Mobiltelefonen (o. Batt.)

= BN . s =2000 g/t PGM in Autokat-Monolithen
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Chnstian Hageluken, OGUT Wien, 11.102010
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Urban Metabolism

Urban metabolism

might be defined as the sum total of the
technical and socioeconomic processes
that occur in cities, resulting in growth,

production of energy, and elimination of

waste.

Ecological analogy —

the city as a “superorganism”
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URBAN mining — ,,spiace suroviny‘ v elektronike.

World Mine Demand from | Electronics sector
Production, |Electronics Sector| demand/mine
Metal 2007 (t/yr) (t/yr) production

Silver Ag 20,000 6,000 30%
Gold Au 2,500 250 10%
Palladium |Pd 215 32 15%
Platinum Pt 220 13 6%
Ruthenium |[Ru 30 6 20%
Copper Cu 16,000,000 4,500,000 28%
Tin Sn 275,000 90,000 33%
Antimony |Sb 130,000 65,000 50%
Cobalt Co 58,000 11,000 19%
Bismuth Bi 5,600 900 16%
Selenium |[Se 1,400 240 17%
Indium In 480 380 79%

Source: Christian Hageluken, Umicore Precious Metals Refining,
presentation at the Basel Convention, Geneva Switzerland, 7 Sept. 2007.
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URBAN mining — ,,spiace suroviny‘ v odpadoch.
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Urban and Landfill mining.

What is the value of these recyclables? Ex. lead
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Prof. Dr. Paul H. Brunner

paul.h.brunner@tuwien.ac.at
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Definition and objectives of LFM

» A process of excavating landfills using conventional
surface mining technologies

» Excavation, processing, recycling and/or treatment of
waste in landfills

» Objectives
— Conservation of landfill space
- Upgrading to state-of-the-art landfills (decreasing operational costs,
regulations)
- Pollution prevention and remediation
— Site re-development (regain land for other uses)
-~ Recovery of material and energy resources
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Enhanced Landfill Mining as a new concept for
Sustainable Materials Management (SMM)
Xarl Vrancken

Research coordinator SMM

VITO

w'V'
Advanced Thermal Technologies
to Reap the Reward from Landfill
Mining

8" International EFW Conference
London
2223 February 2012
Oko-Institut e V. Chris Chapman, CT0
e-..-l..’—--.u.-
et b Asubed b sbag

Urban and Landfill mining

STAND DER FORSCHUNG
= LANDFILL MININ

Joaken Krook, PhD
Envronmental Technoliogy and Management
Linkging University

Dr. Georg Mehlhart, Dr. Veronika Ustohalova
Workshop des Oko-Institut e.V
10. Februar, Berlin

V rokoch 2010-2012 sa uskutocnilo uz 6 konferencii s vySe 50 prispevkami... 12
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Mining Project Hunts Treasure in Old Landfills

Posted: 08/16/2012 12:00:00 AMEDT | ©

Dr.-Ing. Matthias Franke. Dr. Mario Mocker. ATZ Entwicklungszentrum.

An der Maxhitte 1, 92237 Sulzbach-Rosenberg

Rate this Article: (4.0 Stars | 1 Vote) Tel.: +49 (0)9661 908-400, Fax: +49 (0)9661 908-469, E-Mail: info@atz.de

Prof. Dr.-Ing. Martin Faulstich. Institute of Resource and Energy Technology.
Technische Universitit Miinchen
Petersgasse 18, 94315 Straubing
Tel.: +49 (0)9421 187-101, Fax: +49 (0)9421 9412-111, E-Mail: ret-contact@wzw.tum.de

Tags: Lindfil | mines | Remo Milleubahesr Endfill sue | Balgum | Clean Mining Allancs
Landfill mining: filling a gap or
just creating a big hole?

[Exploring the socio-economics of Enhanced Landfill Riverside Wasts t0 recoves and recycle
- managing director Chris ~ millions of tonnes of
Oldfield shares his view irresponsibly landfilled
on landfill mining waste, and in many
Steven VAN :5ASSEL" . Serge DE 5('5HELDERE2. Maarten DUBOIS**, Johan instances use these bied
5 TCSOUTCES a1s renewable
FYCKMANS "Karel VAN ACKER X . . ithout fail. the  energy fucls.

Hasselt University, Faqulty of Business Economics, Centre for Environmental Sciences, B- word “landfill'  Metals and plastics can
3590 Diepenbeek, Belgium appears in be separated, cleaned and
2Futureproofed, B-3000 Leuven the media numerous imes  mechanically reeycled, and
*Hogeschool-Universiteit Brussel, B-1000 Brussels, Belgium i;'dd\ e ':'ccnuwl Pt:a-ﬂflf.s m‘lmndc
“Katholieke Universiteit Leuven, Center for Economic Studies, B-3000 Leuven, Belgium Gk e L
5 z . G % 7 y now highly committed be used to harness energy

Katholieke Universiteit Leuven, Department of Metallurgy and Materials Engineering, B- 10 preventing valuable using gasification or

3001 Heverlee, Belgium
*corresponding author: steven.vanpassel@uhasselt.be

Abstract Enhanced Landfill Mining: Material recovery, energy

This paper explores the socio-economics of Enhanced Landfill Mining (ELFM). A conceptual —
framework including performance drivers is presented. Technology (Waste-to-Energy (WtE)

and Waste-to-Material (WtM) technologies), regulation (subsidies, taxes, allowances...) and

markets (energy, material prices and input costs) determine the economic performance of William HOGLAND', Marika HOGLAND?, Marcia MARQUES'

ELFM. Using a case study, an investment model is developed to identify the impact of a 1The School of Natural Sciences, Linnaeus University, SE-391 82 Kalmar, Sweden
broad range of parameters on the profitability of ELFM. Especially variations in WtE . A !

2’LundaHydro AB, Varloksvagen 4, SE-387 92 Borgholm, Sweden
william.hogland@Inu.se, marikahogland@gmail.com
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Landfill mining v praxi.
Enhanced Landfill Mining (ELFM): The Concept
_—

v Recovery of 16 million tonnes of municipal and
industrial solid waste stored at the Remo landfill
site of Group Machiels in Houthalen-Helchteren/
Limburg, Belgium

v 4 Key Objectives:
v Maximum recuperation of materials

v Energy recovery with incorporated materials
recuperation

v CO, reduction, use and/or off-set

v Recuperation of nature

The Gasplasma® Process

RDF from Crude Cracked
landfill ﬁ Syngas ﬂ Syngas j

S0ktpa

Screw Stage 1 Stage 2 Heat Gas Power 15
Feed Fluid Plasma Exchanger Cleaning gengrating
Hopper Bed Convertor Equipment renewable

Gasifier ) power and

heat 1 5



Buducnost’ skladkovania ?
(podl'a ECS Inc. 2006)

The Sustainable Landfill Schedule of Operations

Conatruct Coll / Compilote Construction
Install & Operate Aerobic Systorn

TS __: \'Biwﬁcﬂcyp! ‘ Oporato Avrob
) > : o -Cell Mining— AN Redevelop Cell or Landfil Mining

il — — | = :
\ : s | g2 Q s
............... : | | | | . : ',Q_{i,gd‘g.m

cGeosynthetics

The sustainable landfill revisited

Geosynthetics | April 2012

By Donald E. Hullings and Hal S. Boudreau III

Geosynthetics

The susta uub{—'
landfill revissted
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Post Closure Care POST-CLOSURE CARE COMPLETION AT
MSW LANDFILLS AND RESIDUAL RISKS

D. LANER AND J. FELLNER

Institure for Water Quality, Resource and Waste Management, Vienna University
of Technology, Vienna, Austria.
Email: d laner@ iwa.tuwien.ac.ar
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Figure 5. Qualitative trend of the accumulation of the mass of carbon or nifrogen

landfill lifetime for different kinds of landfill.

EKOLOGICKE SLuZay

along the
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POSt Closure Care EKOLOGICKE SLUZBY
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We need more - raw materials or energy ?

Exploring the socio-economics of Enhanced Landfill
Mining

Steven VAN PASSEL'’, Serge DE GHELDERE?, Maarten DUBOIS**, Johan
EYCKMANS™, Karel VAN ACKER®

"Hasselt University, Faculty of Business Economics, Centre for Environmental Sciences, B-
3500 Diepenbeek, Balgium

"‘Fulun,vp'm,xfml B-3000 Leuven

"Hr_n_]r‘:ﬂnhc:-ol Universitelt Brussel, B-1000 Brussels, Belgium

‘Katholieke Universiteit Leuven, Center for Economic Studies, B-3000 Leuven, Belgium
“Katholieke Universiteit Leuven, Department of Metallurgy and Materiats Engineering. B-
3001 Heverlee, Belgium

*correspanding author: steven.vanpassel@uhassell.be

Data
Site surface (m?) 20 000 000

Total (€) 12 779 680 000
Total WiM (€) 1 534 382 080
Total WHE (€) 9 937 782 556
Landfill reclamation (€) 1 368 000 000
Reduced carbon footprint 256 650 240
Total (€) 317 134 876

Table 3: Social Cost Benefit Analysis for ELFM in Flanders

10 %
2 %

Geo Soft Ing, «.co.
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Costs related to the total landfill volume

Without in situ stabilization, minimum period 30 years

Without in situ stabilization, minimum period 40 - 70 years

With in situ stabilization, minimum period 30 years
With in situ stabilization, minimum period 40 - 70 years
Costs for landfill excavation

Additional disposal costs

Total costs including the site specific costs
(currently evaluated projects)

9-22*

12 —27*"

7-19""
9-25*"
from 10**2)

from 20°
2)
from 40
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Technologické moznosti LM
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Landfill mining v praxi (SK)

Stavebné prace 2in 1

Stav z roku 2009
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vyska + 300,0 = BPV
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Priecrw profil ¢ 3

Vipocet stability svahov — software PSLOPE v.0.94/B

Stitnik — PF & 3 vpravo 30. VL 2011 3K-Ord-1
Ordinary dircle 20
15
2,578 15,96 66,03 — 342,89
Nie nie
Point X coord (m) ¥ coord (m)
1 27.383 88.867
2 28.940 88.754
3 147.793 134.113
4 169.993 131.833
5 324.260 71.433
6 343.700 70.000
Soil layers data
o R SO ‘
Layer | weight | unit | phi(%) (kpa) Description
).00  podiozie GC-GS
Ordinery + HPV + pritazenie 1.00  odpad MSW
100 tesnizea F6-C1
5,00 | rekultivacna FS-ML
o | Vg 2O [uy0m | e qom
1.06 227 | 0.00 0.00 | 000 000
061 4.08 0.00 000 000| 000
0.48 4.69 0.00 0.00 0.00 0.00
3.69 68.89 |  0.00 000 000 0.0
2.67 9429 0.00 000 000 0.0
225 108.89 | 0.00 000 000  0.00
201 117.78 0.00 0.00 | 0.00 0.0
186 | 12270 | 0.0 0.00 | 0.00  0.00
1.76 | 124.52 0.00 000 000  0.00
170 | 12372 0.00 000 000| 000
1.66  120.60 0.00 0.00 0.00 0.00
1.64 | 11532 0.00 0.00 | 0.00 000
1.63 | 107297 0.00 000 000  0.00
1.65 98.56 | 0.00 000  000| 000
1.68 87.05 | 0.00 000 000|000
1.73 7330 | 0.00 000 000 000
1.82 57.07  0.00 000 000 0.0
0.62 1334 0.00 000, 0.00| 0.00
1.26 10.41 0.00 000 000 0.00
Alpha i Inchnation of slice base
Weight : stce weight
Q: oxtornal surcharga
Uy surface weter force

24
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Odtazenie starej Casti skladky —
Jandfill mining®

25
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Stavebné prace 2 in 1

Uprava tvaru starej skladky podla profilov
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From Waste to Treasure...

,Facts do not cease to exist because they are ignored...

Geo Soft Ing, ...

EKOLOGICKE SLuzay

Aldous Huxley

Dakujem za pozornost

\_

& Ing. Marek Hrabcak,
Geosofting, s.r.o. PreSov

+421 903 141550
geosofting@stonline.sk
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