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Enhanced landfill mining (ELFM) is the process of extracting waste from landfills and using it in energy production eomttasy
materials This study aims to determine the legal barrierdlofFM from EU and Finnish environmental law in the view atualar
economyELFM is still at an experimental state in the Hlut interest around the subject is growing and in the future conmah
projects could also surfac&egal studies on ELFMre limited to a few published articlekhis thesis analyses haertain EUand
Finnishlaw objectives are applicable to ELFM.addition, Finnish national law is studied to determine what kind of permits
be neededh practice

This paper introduces the interlinkage of ELFM and circular economy concepts frgal pdespective. The linkage has not of
been clearly explained in previous research. This study shows that ELFM mostly aligns with circular eactimmylangoals,
but there is case dependent uncertainty if the climate imp&ttFd¥ is positive or egative.

In both EU and Finnistaw, the objectiveof landfill regulationis to shield the surrounding environment and human health
waste related environmental problems. The legislative intent is to keep the waste in the landfill, but most imporar
environmentally safe way. If the environmental safety conditions of a landfill are met, then the intent of the legislatpleied
and therés nogood justification to open the landfill based on current landfill legislation. If the objectarevisbnmental protectio
from landfill related harm is fulfilledthenELFM will only increase the risk of environmental harm. ELFM of course dim#s
scientific definition to mine waste as safefg possible, but the risks cart be minimized to nan Therefore, mining safe landfil
is not possible within the realms of the objectives of the landfill directive or the Finnish landfill decree.

However, if the landfill is considered unsanitary the situation is entirely different. An unsanitary ldoeéilhot comply with th
landfill directive According to both nationaha EU landfill legislatioractions need to be taken to assure that environmental dg
is prevented. This can be achieved by remediation pracEt&dV could be combineavith remedation projects of unsanita
landfills. Incorporating ELFM into remediation processes can even be considered desirable, because ELFM only
remediation process more effective in the view of circular economy objectives and follows theierastey more efficiently By
adding ELFM into landfill remediation, the circular economy objectives from the circular economy action plan are follg
sustaining material value, reducing volume of existing waste and increasing resource security. In BiENMdie)lows the wastg
hierarchy by removing waste from the lowest category of disposal up to other recovery and recycling categories. Inc
ELFM to remediation practices is thereby supported through thdarireconomy objectives and the landfirective.

In practice, ELFM paired with remediation would not need an environmental permit in Finland. As with existing landfititiem
cases, only a notice of cleaning contaminated soils to the regional environmental authority isfneetieel would also be enoug
for ELFM. Existing guidelines say that during landfill remediation waste needs to be excavated and disposed with b
according to the waste hierarchy, which is exactly what EmiEMId help to achieve

According to tlese findingsexisting environmental law introduces limits for ELFM but does not pose an obstacle for pro
begin.ELFM has a preliminary legal framework in existing environmental law to function within.
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1 INTRODUCTION

Enhanced landfill miningELFM) has been strongly linked to circular economy in previous reséarch.
The potential role of ELFM in the circular economy has dwasmrecognized at an official EU level.

The ELFM conceptwasadopted by the Europedarliament on 14.3.2017 asnendmen84 in the

Circular Economy Package proposal for a new landfill directiFartheron, in 18.12.201%, the

ELFM amendmentvasremoved from the@roposedandfill directive in theprovisional agreement

that was reached between the European Parliament ar@btimcil of the Europeddnion.* There

has been strong pressure to include E|leweM i nt
thoughthe interlinkage betwedalLLFM and circular economlyas not been clearly explainaddthe
relationship between EU agte legislation and ELFM has been the subject of only two published

studies.

Traditionally waste has been stored cost effectively in landfills as a final solution for waste disposal,
but waste management in Europe has changed and is still changing towards a more sustainable option,
where recycling and waste prevention are the eetoees of waste management, instead of
landfilling. This more sustainabl@aste managemenptionis also called cular e&onomy, which

aims to keep the value of resources in the production.cieeping the value of materials in the
production cycle mansre-using materials instead of them ending up as waste. To keep the value of
materials in the production cy¢larcular economy aims tancreag recycling,minimize landfilling,

redue the need for virgin materialsnd keepwaste generatioas small a possible for example

through eco design

Circular Economy is being implemented into Ew with the circular eonomystrategy, including

an ation plan 'Closing the loopg® The EU circular economy strategy includes changes in EU
legislation which ae relevant in reaching the circular economy targéle most relevant EU
legislation has been addressed in the Circular Economy P&ckdagste sub packagehich consiss

of four legislative proposals on wast&he legislative proposals included fhv@posal oramendimy

of the Waste Directiieand proposal onamendingLandfill Directive’, which are also the two

! See for examplelonesi Geyseri Tielemanset al.,Journal of Cleaner Prodtian 2013, p. 45

2 European ParliamentP8_TA(2017)0071

3 Council of the EU: lfittp://www.consilium.europa.eu/en/press/presieases/2017/12/18/counaihdparliamenireach
provisionatagreemenbr-new-euwasterulesj (14.3.2018)

‘European Parliament: Provisional agreement resulting from interinstitutiondlategs, PE619.037

5 COM (2015)614final. pp.1-3

6 COM (2015)614final. pp.89

" European Commissionh{tp://ec.europa.eu/environment/circutamonomy/index_en.htin(10.3.2018)

8 COM (2015) 595 final

9 COM (2015) 594 final



directives that this study focuses dime wasteand landfill directives play a major role iaducing
the amount of waste generated andiwaé of waste landfilled, which ab®thkey goals forcircular

economy.

As landfilling has long been a primary method of waste disposal in Eutwgye are thousands of
old closedlandfills. Old landfills that hold waste that has fallen out of greduction cycle and
circular economy's grasphese old landfills can cause environmental pollution and health risks for
the surrounding environment ahdmans Old landfills can even be situated in the middle of cities
that have grown around them owéne due to increasing populatiggrowth in cities There is
tremendous public pressure to deal with the issues of polluted landfills espaciatbanizedireas

and that is whyleaning landfillsthrough landfillremediatioris a common practice theEU.1°

Remediation of old landfills aims to reduce environmental pollution and health risks, as well as
freeing the landfill space for other purposBemediation practices are enforced by the Landfill
directive'!, which states that all landfills should hasefficient and environmentally safe structures

and not harm the environment or human helgitevertheless, theurrent academic estimate is that

90 % of closed landfills in the EU astill, 20 years after the landfill directive came into forice,
breach of the Il andfil |l dThese nimbee of Bndfdisthat aredm me n

breach of the landfill directive is being reduced in the EU through landfill remediation practices.

Remediation of landfills concentrates on fighting eonimental and health issuibst originate from
old landfills. Landfill remediationdoes not address the lost potential of materials alaturied
within the landfill, but he concept of hanced landfill mining (ELFM), introduces more drivers for
landfill remedation. ELFM aims to workvith current waste management hgt only decreasing the
numberof landfills anddealing with theirenvironmental issuedut alsotaking advantage of the
forgottenmaterial and energy potential of Iditid through matedl and energy recoverjaterial
recovery or wasteto-material (WtM) mearsthe extraction ofandfilled materialsfor re-use Energy
recovery ould mean energy recovery from landfilled waste in the forwasteto-energy (WtE)

for examplethrough waste incineratiotf WtM and WtE processes promote ELFM in a way that can

easily be associated with circular economy.

0KrookT Svenssoii Eklund Waste managemer2012.pp. 513516

11 Council Directive 1999/31/EC of 26 April 1999 on the landfill of waste, OJ L 182, 16.7.19991%. 1

121999/31/EC article 1 paragraph 1

13 Consortium for a Coherent European Landfill Management Stratégyimateshae r eveal ed that 90
500, 000+ | armdfniiltlasr ydr d a“nmddnn ' I s, which predate the EU L
protection technologies htfps://www.interregeurope.eu/cocop(0.3.2018)

1 Jones Geyseri Tielemanset al.,Journal of Cleaner Prodtien 2013, p. 48



The potential role of ELFNh the circular economlgas even been recognizedatofficial EU level.

The ELFM conceptwasbeingintegrated into new EU legislation the Circular Economy package
through the proposal for a new landfill directiviehe proposal for amending the landfill directive
(COM(2015) 594 finglwas adopted on 14.3.2017 by the European Parliament on thredalsig!®

The approved proposal version i ncl udeathinesthen e w
f e a s i foriallegidlagive framework for ELFM and measures to map the potential of ELFM in
member state¥. The amendment passed the first vote¢hia committee but was excluded in the

tribunalsnegotiationdetween the European Parliament and the Council of the European'Union

Excavating once lost materials from landfills with ELFEhd introducing them back into the
production of materials cycl@as secondary materials and using the leftover energy, is said to be
favorable for circular economi.This was even acceptéy the European Parliamesit first in the
proposal for a new landfill directiv8ut the linkage between circular economy and ELiEMot that
simple. landfilled materials have already fallen outside the loop of circular economy. Excavating
introducing them back into the cycle is filled with challengésch are often overlooked in research.
ELFM and circular economy concepts arenfpaired without thoroughly explaining the interlinkage
between them. Because the interlinkage of ELFM and circular economy has not been explained, it
can lead to neglect of possible problem®en pairing the concept®r example in EU legislation.
Problems can be caused by gossibledifferences between the concefikereforethe relationship

of ELFM and circular economy should be thoroughly explained bgfareng it with circular

economyand especially before implementingnto the Circulateconomy Package.

Additionally, there is little to no research of what leB&l norms areapplicable and how they limit
ELFM projectst® Despitethe uncertaintiesthere has been strong presstoeénclude ELFM into
European Union law. Thigressuréhas come from lobbers from the scientific field as well as a few
MEPs pushing the concept forward in the .HidplementingeLFM in to EU legislatiorwould most
likely increasethe potentialof commercial ELFM projectBut because there is no comprehensive
researb on how EU law limits ELFM operations, how can we know if it is even necessary to
implement the concept into EU legislatiofie main driver has been to make ELFM easier through

legislation, but could ELFM be performed within the existing norms as wel# Would existing

15 European Parliament,P8_TA(2017)0071

16 European Parliament,P8_TA(2017)007Amendment 34

17 European Parliament: Provisional agreement resulting from interinstitutional negotiRfiii.037

18 See for examplelones Geyseri Tielemanst al., Journal of Cleaner Production 2013, p. 45

19 Published research focuses on terminological differences between ELFM and EU law. See research by Rémph (2015
& 2016).



legislation limit ELFM operations®ore research needs to be done to conclude if existing norms are

enough to provide a sufficient legal framework for ELFM operationsrictiton within.

This study aims to shine some light in the diffeesmand challenges of interlinking ELFM to circular
economy and what current European and Finnish legal norms are applicable to ELFM. After these
findings it can be better analyzédmplementing ELFM to EU law is even necessary athalalysis

will concludeif current norms on EU and national leaeé sufficientto provide some preliminary

legal framework for ELFM operations.

This thesis is divided into 5 chapteRBdurel). The introduction chapter will present the concept and
legal problem, followed by introduction of research questions and s€bpesecond chapter will
provide a condensediew of the scientific background of ELFM. Explaiginthe scientific
background is important for the readeut most notably it is important for determinitige borders
and challenges when applying legislation to ELFIWe next part of the thesis is the analysis of
relevant EU and Finnish national law imapterghree andour. The final chapter will then go through

the results of the thesis and lastly provide some discussion about found results.

uBackground
1. Introduction | (Research questions
u5cope
wDverview of recent
N academic publications
2. Scientific «Sci d . h
background cience determines the

boarders and challenges
for ELFM legislation

3&4.EUand | gjdentification of relevant

Finnish norms
environmental . I
law wAnalysis of legislation

5.Resultsand |  wlustification for
discussion thesis arguments

Figure 1: The outline of the thesis with the main sections of the thesis separated.



1.1 Background

The exact number of landfills in EU and in Finland are unknown. The estimates of all landfills, closed
and operational ones, in the EU range between 150 000 afi®80&ndfills?° In Finland the number

of closed landfills has been growing tmmly because active landfillveclosed down, but because
state officials keep locating dumpsites that have been oktsodenstatistic recorddn 1992 Finland

had 1015 registered closed landfills, and by 2005 the number had grown td&ri®@6 close
landfills.?! As seen from these estimates and numbers, there is a lot of uncertainty about landfills. The
reason why there is so much uncertaintythat landfills have not been monitored very well
historically. Only after the landfill directi¥é set reguations to landfills monitoring and
environmental standards for landfills became a norm in thelBbdfills that closed before the
1999 ’ndfill directivehave not had the same environmerggulation as landfills closed following

the 1999 landfill diective.Because old landfills lacked sufficient environmental legislation, there are

many environmental problems associated with them.

Although most of operational landfills in the EU are up to date on the recommendations of the landfill
directive, closed landfillslargely f a i | to meet the | andfil] dir e
Currently the academic estimate is that 90 % of closed landfills in the EU are in breach of the landfill
directive’' s envi*According tottha éstinta efghe humber af larlfills in the

EU, this means that there are T8%-450000 landfills that do not comply with the landfill directive.

These landfillsarecalled lsrani t ary | andf i |-darstdry lamdfills podevarthpetati t e s’
the surounding environment and humarfsy examplethrough risks of groundwateland soil
pollution® This is a huge issue for the Blhich has stated in its environmentahction programme

that one of & three key objectivesistes af eguar d tzbhns frothremvioonmeselated t i
pressures and risks to health and seling'.?® The environmental harm that landfills cause is not

only breaching the landfill directive but also against one of the main environmental policy targets that

20 Hogland W.- Hogland M.i Marques Proceedings of the International Academic Symposium on Enhanced Landfill
Mining, HouthalerHelchteren, Belgium, 2010, p. 233

2! Finnish Environmental Agency, 2008, Kaatopaikkojen kaytdsta poistaminen ja jalkiboitd

22 1999/31/EC on the landfill of waste

23 Uudenmaan ELYkeskus, Maria Arola, Selvitys kaytosta poistettujen kaatopaikkojen-pantgohjavesitarkkailusta
Uudellamaalla, 6/2011, Abstract and pp7 5

24 Consortium for a Coherent European Landfill Management&iy ESt i mat es have reveal ed t
500, 000+ | armdfniiltlasr ydr d a“nmddn I Il s, which predate the EU L
protect i on [hitesdvimminteroregeurepe.eu/cocop(l0.3.2018)

25 Smat Ground, Enhanced Landfill Mining Toolkit for Municipal Solid Waste streantmtpf/www.smart
ground.eu/trainingoolkits.phg (11.01.2013

26 Decision No 1386/2013/EU of the European Parliament and of the Council of 20 November 2013 on a General Union
Environment Action Programme t o 20 20)JL 354,28/12.2043, pvEA0CD, , wi t |
Article 2 par.1, c.



the EU hazommittedto. Due to this projects that can enforce remediation of unsanitary landfills are
of particular interest for the EU. This includes ELFM concept, which received a Horizon research
grant for the 'BE) Training Network for Resource Recovery through Enhancedfilaihing '.2

Non-sanitary landfills with their environmental and health risk pose a threat that need to be dealt with.
Old landfills go through remediation processes where the waste is dug out and either the structure of
the emptied landfill is update@ tmeet modern standard or the waste is transported to a modern
landfill. Old landfills are landscaped into parksdgolf course& or other outdoor recreation areas,

with the waste still within the landfilELFM could be included in remediation projed&hanced

landfill mining is the process of mining waste from landfills and recovering it as secondary raw
materials and energinstead of burying thevasteand masking it into a golf course, ELFM could
utilize the waste for materials and energy. If reratohn projectdor old landfillsareobligatory, why

not do the job as efficiently as possible?

1.2 Problem statement

There has been a growing interest in the fiel@&biFM which has been shown for example by the
increase of academic publications in the Betade® The numberof landfills in the EU would
provide a platform for EEM projects to last foup to 20630 years This would increase: resource
security through secondary material retrieval, waste fuel flow for vwastaergy(WtE) projects and

provide new job opportunities within the projeéts.

WIE projects utilizeenergyfrom waste and because recycling is intensifying there is less and less
waste to be exploited. Rapidly advancimgycling means thanergy production from wasteill

decrease ithe near future, because more waste is recycled anserk rather than exploited as
electricity and heat in Wtkplants. Thus, there is simply less waste for WtE to exploit. In some
countries, like the Nordic countries, WtE is a major source for hearsrdy productiod! There is

a conflict between increased recycling targets and current energy production methods in countries
that have invested in WtE. The problem has been noted also by the EU, which published a
communi c atTheRole cAWastdioccE n‘er gy i n The .dhercommumicatioiEc o n o
determines that the EU is searching solutions for the conflict between waste reduction targets and

2T European Commission, Community Research and Development Information ServiceINNENV

Project ID: 721185 Https:/tordis.europa.eu/project/rcn/205545 _en. hifhb.3.2018)

28 For exampleMankkaa landfill turned into a golf courge Finland. pttps://www.sito.fi/tyot/mankkaakaatopaikan
sulkeminerespoev-20092014valvontaja-riippumatonlaadunvalvontd/(7.4.2018)

2%Krooki Svenssoin Eklund,Waste management 2012 513

30 Jones Geyseri Tielemanst al.,Journal of Cleaner Prodiion 2013, p. 54

31 COM (2017) 34. final p.6



countries that are more invested WtE.32 For WtE ELFM provides extended operational time,
b e c a u s embitibus’ciculameconomywastereduction policiesare phasing ouMWtE projects
ELFM could provide WtE operations with additional waste fuedigging up waste from landfills

and using it as fuel in Wthlants

ELFM is a combination excavating waste, Wihd WtEpractices. The only one tifese three areas
that is directly related to circular economy is WtM. How ELFM fits into the circular economy action

pl an’ s askjweoletneedsebs determined before pairing it with circular economy.

ELFM is still at an experimental level and it is not commercially praciicélde EU.Theproblem is

that in order for companies to actually start proceeding with ELjfdlcies and laws should be
supportiveor at least cleatowards thenew technology® Thorough research in the field of
environmental law and permits wouttbrify legal issues around ELFM ampatentally lower the

risks forupcomingprojects, which is one reason why the legal aspects of ELFM should be studied.

Another important reason to stuhw andELFM is that the ELFM concept wdsing implemented
into EU legislationin the proposal for a new landfill directivélt should be important to examine
how current EU law frames the operational limits for ELFM before deciding that there ndegls to
more specific legislationAfter determiningwhat kind of structuresxisting EU law provides for

ELFM, thenit canbe also seewhat kind of limits existing law posesd howto deal with them.

This thesis aims to analyze how ELFM fits into exigtEU environmental law objectivabat are
mentioned usually in the first articles of legislatiope&ifically, this thesis will analyzeow ELFM

fits into the circular economaction planobjectives since the new landfill directive is part of the
Circular Economy legislative package. addition, the objectives of the landfill directive and the
waste directive are compared to ELFM get a full view of the picture, national Finnish law will

also be analyzed to determine what the challenges are tibaahdevel.Finnish law analysis will

look at legislation on landfills and determine what kind of permits are needed. Extending the research
to national legislation will not only provide more practical results for future referencing, but also

determinefithere are differences between EU and national law results.

32COM (2017) 34. final pp-8, 1011
33Hogland Wi Hogland M: Proceedings of the Internatial Academic Symposium on Enhanced Landfill Mini2§10
34 European Parliament, P8_TA(2017)0071, amendment 34
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1.3 Research questiongand methods

This thesis will answer the following research questions:

1. Whatcircular economyelated legal objectives aapplicable teenhanced landfill mining
a. Circul ar Econgoag Action plan’s
b. Landfill directive’ s objectives?

c. Waste framework directive’s objectives?

d Finnish | andfill decree and waste act’ s
2. How does thanalyzedegislation limit ELFM?
a. Are there gaps or challenges when applyirgy abjectives benvironmental law to
ELFM?
b. What permits are needed in Finnish national legislation?

3. Is there a framework for ELFM operations viitlthe existing EU and Finnidbhgislation?
a. Is there a need for additional legislation?

b. Are there differencebetween EU and Finnish law?

Researching these questions will provide an overview on how current legislation can be applied to
ELFM, which is something that has not been researched Bhiststudy will be mainly carried out

with a doctrinal approach, byalyzing relevant EU and Finnish environmental legislatioune to

the multidisciplinary and evolving nature of the subject, this study will also overview recent scientific
research articles to get a good scope of the problems and benefits associatathavided landfill
mining. The scientific background is important because it determines the issues that need to be
accounted when analyzing the relationship of ELFM to current environmental legislation. The
scientific knowledge thus determines the scopkegiklation that need to be accounted for in this
study.The combination of scientific findings and legal research perspectives together will determine,
if circular economy action plan goals can be paired with ELFM. The multidisciplinary approach will
helpto assess how supportive legislation is towards ELFM and how legislation limits the scope of

operations.

The legal research is conducted by following the norm hierarchy from top to bottom, starting from
EU law and moving to Finnish national law. The foaughe research is analyzing the objectives of

selected legislation. Legal objectives guide how regulation should be interpretechplemented



into national legislatioR® Since legal research on ELFM is limited, it was logical to choose-a top
down approach to provide a broad overview about how environmental legislation is applicable to
ELFM.

Carefully chosen research questions, along with the gathered data, enablerman gtatthe legal
resarch of this studyThe pathway to endesults must be carefully considerédl the research

phases are neededreachcomprehensivendresults®® The first stage of this thesis concentrates on
finding scientific information aboutlEM in order to make legal analysis based on scientific facts.

The second phase defines key legal sources and provisions of EU and Finnish environmental law that
areassociated with landfill mining. The third stage will look deept® the key provisiont provide

a clearer understanding of the intent of the legislator, regulatory gaps and possibility for a legal

framework.

1.4 Objectives and societal relevance

This study focuses on determining if there is a legislative framework for ELFM in the existing circular
economy legislation. This is done by evaluating the objectives of relevant legal norms to the ELFM
process. According to ELFM amendment in the propfusad new landfill directive, the feasibility

of a legislative framework for ELFM was to be assessed by The Commission. Although the
amendment was cut in the following proceedings, researching the legal framework is a topic that is
both current and relevarResearching the leglshmeworkwill also shine some light into the existing

norms that would regulate ELFM.

Based on the literature review for this study, an observation was made: while ELFM and circular
economy are strongly interlinked, the linkageoften not clearly explained. Analyzing this linkage

is important because assuming that ELFM fits into circular economy can result in disregarding
possible difficulties when pairing the two concepts.

One of the ways to study this interlinkage is to redgarom a legal perspective, how does ELFM
fit into circular economy context. Studying the issue from a legal perspective is valuable, because
ELFM was being implemented into EU legislatidrDi f f er ences bet ween EU’

goals and ELFM canatise uncertainties in establishing a legal framework for ELFM within existing

3% EUR-Lex, Summaries of EU legislation, European Union directivehbttp$://eurlex.europa.eu/legal
content/EN/TXT/?uri=LEGISSUM:11453719.3.2018)

36 Hervey- Cryeri Sokhi- Bulley. Research Methodologies in EU and Internatidiaal/, Bloomsbury Publishing, 2011,
p.8

37P8_TA(2017)0071amendment 34



legislation.While analyzing how ELFM pairs with circular economy, this study will also highlight

the possible problems that pairing ELFM and circular economy pose.

Another aim 6 this study is to achieve some clarity to the way existing Finnish circular economy
related environmental law can be interpreted to ELIFMget an ELFM site running the permits and
their demands should be cleand atthe moment the permits aneclear.The goal of this thesis is

to interpret the current legislation in a way that will help predict what actions companies have to take
when starting a commercial ELFproject and determine whether or not there is a need for further
legislation. The environnm¢al problems with unsanitary landfills in the EU also need to be addressed
and ELFM could help in landfill remediation processes. Therefore, researching the legal framework
of ELFM is topical and societally important.
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2 DTERMINING THE SCOPE OF LEGISLATION THROUGH SCIENTIFIC
BACKGROUND ANALYSIS OF ELFM

In this chaptethe scientific background &LFM is exploredandthe concepis explained in more
detail. The scientific facts of enhanced landfill mining determine the boarders and challenges that
need to be taken into account in environmental legislation. This is why explaining the scientific

backgraind is important, even though this is a legal study.

This chapter will focus on the current state of ELFM in Europe, thioaig overview of recent
scientific publications The analyzed publications are ahaltidisciplinary nature. Theverview
provides the reader with some background knowledge of the subjeldéngjessocietal factorghe

state of researciind discoveregositive and negative impaai$ ELFM.

2.1 Drivers behind ELFM

Landfill mining (LFM) and enhanced landfill mining (ELFM) are two different concepts. Landfill
mining is a more traditional concepth at f i r st emerged in the 1950
in the 1990’ s mo &86ihcg thén minihgatre tahdfillé meen brchéatus until

recent years following emergence of enhanced landfill mining. Landfill mining is defined as
process for extracting minerals or other solid natural resources from waste materials that previously
have been disposed of by burying them in the grodA@he definition of landfill mining talks only

about extraction, not necessarily using the wasdterials as secondary resources fapeing space

from landfils,LFM projects in the 90’ s were carried o
or remediated due to changes in environmental legislation or pressuretjrpiarmning in urbanized

area. Thereby material recovery was usually not a driver belaimdfill mining projects. In addition,

opening new landfills became more difficult with the new legislation and LFM was used as an effort

to free space for newspaafte, i.e. prolong | an

The concept of enhanced landfill mining (ELFM) surfaced in 2008 to distinguish the modern
technique and objective of mining landfills from the old traditional landfill mining. Enhanced landfill
mi ni ng i s dtlefsafencenditioring, excdiien arid integrated valorization of (historic
and/or future) landfilled waste streams as both materials (Viadlaterial, WtM) and energy
(Wasteto-Energy, WtE), using innovative transformation technologies and respecting the most

stringent social andcelogical criteri@*!. The goal of enhanced landfill mining is to utilize the mined

38 Krooki Svenssoii Eklund,Waste management 2012 513516

39 Krooki Svenssoin Eklund,Waste management 2012 513

40Krooki Svenssoii Eklund,Waste management 2012 513516

4 Jones Geyseri Tielemanst al.,Journal of Cleaner Prodtian 2013, p. 48
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materials and use them for energy production and secondary materials as efficiently as. possibl
Efficiency meangeaving behind the least amount of waste as possible @&mihigeemissions as low

as possible during material and energy recovery. ELFM can be triggered by the same factors as LFM,
for example due to pollution prevention or landfill space remediétibtowever, he objective of

LFM is usually singular, such as gf@ing spacefrom landfills, but ELFM has usually multiple
objectives. ELFM combines targets such faseing valuable land space, utilizing secondaay
materials, producing energy and tackling possible environmental contéuss.enhanced landfill

mining differs from traditional landfill mining in the form of efficienapd minimizing impact to the

environment and maximizing social benefits.

The figure below(Figure 2) explains the difference between landfill mining (LFM) and enhanced
landfill mining (ELFM) through the difference in drivers. LFM includes only traditional reasons, with
the occasional exception of theuse of metals. ELFM inclwes both energy recovery anduse of
materials in additiomvith various traditional reasoftd Themodern drivers for mining landfills have
surfaced next to traditional reasons for a variety of reasons. Traditionally the pressure for mining
landfills has ome from urbanization around a landfill, which has resulted in municipalities wanting
to zone landfill areas for other purposes. Urbanization around landfills has also traditionally increased
pressure to deal with the environmental issues that origirate l&mdfills?* The traditional issues

are still present but modern drivers of enem@yd material recovery have risen next to the traditional
drivers of mining landfills. For example, material recovery from landfills is an idea that has
approached partlgecause the demand has grown for many raw materials, like metals. The prices of
raw materials are higher due to higher demand while the availability of some materials is descending
due to their growing rarity in the bedroék.

42 Jones Geyseri Tielemanst al.,Journal of Cleaner Prodtian 2013, p. 4549

43 VTT researchlist of diivers for landfill mining.2014. pp. 67. Personal communication from Tommi Kaartinen.
Received (039.2017)

44 Krooki Svenssoin Eklund,Waste management 2012

4SVTT. 2014. pp. 67. Personal communication from Tommi KaartinRacéved (0309.2017) p.7
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Figure2: Drivers for mining landfills.

Interest in the energy exploitation of landfilled waste has risen due to increased recycling, which has
resulted in the decrease of wagiel for wasteto-energy operations. In addition, the ideology of
circular economy, where all materials are used fsaritly as possible, sees landfilling as wasting

of materials. In conclusion, the focus of mining landfills has shifted from the traditional problem

based thinking to an idea where landfills are seen as a source of resources for materials and energy.

2.2 Research and pesent state ofELFM projects
The number of academic publications about landfill mifiag increased in the last decadest of
the research conducted has beevuaibechnological aspecamdanalysisof excavated waste. There
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is also some mearch about economic feasibility, policy and environmentas, fi$kut published

researchocusing orregulation consists only of a fepublishedstudie$” and conference papéfs

Technological studies are important to deternmvigether or not waste eaegation from landfills is
possible Technological studies include not only diggibgt also sorting ofhe dug upvaste as well

as studies olVtE processs The separation of different waste types, mainly degraded separated from
metals and burnabi@materials is equally importanto the actual miningorocessWithout sufficient
separation techniqueis is not reasonabl® utilize the excavated waste for enetgpyng traditional
wasteincineration Untreated andfilled waste has a great deal of @egdsoil-type material that
notably reduces the heating value and thus makesiforefficientfuel for wasteto-energy processes.
Studies have shown that separating the burnable wasteifrgraded soitype materials anthetals

will increase the heaitg value of landfilled wast&,

The composition omunicipal solid waste (MSWandfills and analysis of excated waste has been
studied themost out of all landfill miningesearchedn order to determine the feasibility of landfill
mining projects, th characteristics of the landfill and dugwgastemust be analyzed carefully. This
means that the composition of excavated waste and chemical traits are categorized in order to
determine whether or not enhanced landfill mining is sendtdsearch has etvn that there are
considerable differences in waste composition between not only laufilwithin the same landfill.

For examplewaste composition can differ due to the depth where the sample was mined and even
sample from the same depth can differcomposition if they are taken from kghtly different

location. Theheterogeneousness of waste is due mostly because municipal waste has not been of
standard composition ever, i.e. people produce a variety of wamtefilled waste composition
variesin differentdeptts because older waslies deeper in the landfill. Due to increased regulation

and recycling in Finland and elsewhere, older waste contains materials that nowadays do not belong
in municipal solid waste, e.g. metals and glass. In additias common that there is no accurate
record of what kind of waste has been buried in different regions of the landfills. For these reasons,
no landfill can be straightly compared to another and there are a number of uncertainties about the
waste compason even within a singular landfill. Nonetheless there are some unifying approximate

figures about theomposition ofandfilled waste in developed countri¥s

46 Krooki Svenssoin Eklund,Waste management 2012 513
47 See reference list for by Romph (2014, 2016)

48 See reference list for Hoglarf2010)

4 Krooki Svenssoin Eklund,Waste management 2012

S0 Krooki Svenssoin Eklund,Wastemanagement 2019. 515
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Figure3: Composition of landfilled waste at various Finnlahdfills.5!

The picture(Figure 3) presentsan overview of Finrgh landfill composition studieIhese studies

indicate how difficult it is to predict the exact volume of different waste categories at different
landfills. Fires,i.e. soil and under 2thm particleshavelow heating value (2 MJ/kgnd contain the

most pollutantswhich makes energy exploitation and especially recycling diffidiilerefore, fine

fractions need to be separated from the rest of the excavated waste to increase the burning potential.
Finefraction particles make up for about-60 % of landfilled masand needo bepurified for end
placement The most important fracin for energy recovery is thH&0-30 % of combustibles, i.e.
burnable materiabuch aplastics andcardboardThe rest of the waste contains aktiifsinorganic

materialse.g. glassind2-4 % of metals, which are opportunities for material recovery.

The excavatedvaste fuel entering the plant must be of required qualitiELIRM the quality of the

waste depends on the age, composition and location of the landfill, as well as adequate treatment of
the excavated waste. Provided that the above mentiormtdrdaare taken into account, it is
technologicallypossible to use waste frdandfills atmodernincineration plantsogether with fresh

municipal wast&?

S1VTT: Tommi Kaartinen (VTT)- Kai Sormunen(Ramboll Finland Oy - Jukka Rintala(TUT). Presentation at the
International Academic Symposium on Enhanced landfill minliragndfill Mining Potential Of Closed MSW Landfills
In Finland.Source: Personal communication from Tommi Kaarti{@®h09.2017)

52Krooki Svenssoin Eklund,Waste management 2012 515

53Bosmang Vanderreyd® Geyseret al.Jounal of Cleaner Production. 2013. pp-28
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Older landfills often lack efficient protection structures that make the surrounding environorent pr
to environmental pollution, such as pollution of ground watek$M could be carried owgide by
si de wit h reamedatioh projedt§, that ki to reduce the environmental risk fadter.
trend for dealing with problems of old landfills nasegys is that thevaste is dug out and transported
to andher better structured landfill. Another popular option is #fir the necessabasestructures

are madeo the old landfil) the waste iseturned to the same landfill.

A contaminated soils suey wasrecentlydonein Finland. A great deal afontaminateditesareold

landfills and junkyardsin total, out of 23 851 contaminated cg$226 were landfills or junkyardé.

At the momentemediation projects are pursued at a reasonably slow pace, but if the remediation also
included a possibility to tap into forgotten resources this would make it economically interesting for
a new group of actors. Economic potential of landfill remediatwojects could benefit the

environment as the volume of projects increased.

The methane produced in anaerobic conditions from organic waste in the landfill exhilarates global
warming if it is released uncontrolled. Methane can be collected from lanalfitl used as biogas,

but if it is not collected the landfill sldwreleases all the methaimgo the atmospher®.In Finland®

and Swedeti, landfills are the second biggest source of methane emissions after agridMatinane
emissions have significagttiropped from the values of early 1990's. The volume of methane released
from landfills has been declining steadilbut still landfills contribute to about0% of the total

methane emissions in Finlarté.

There are also otheneironmentalpollution andcortamination risks at landfillsModern landfills

are constructed so that leakage to ground waters and soils is preases are caught to produce
bioenergy.If the landfill structure is compromisethere is a vast list opotential risks to the
surounding environmenand human health. The most noticeable environmental pollution from
landfills are noises, scenery, smells, overall decrease in air quality and of course visible trash. There
is also contamination that is not that evident to the nakedseyl and groundwater pollution through

run-off waters. Effects can be carried further through air dispersion and the pollution also disrupts the

5 SYKE, Pyy, O., Haavisto, T., Niskala, K. &i | vol a, M. 2 0 l-&8ueet Pubreasaknatt usnaeuest 2nPala3
Suomen ympaéristokeskuksen raportteja, vol. 27.-fp.1

5 Burlakovsi Kriipsalui Klavins et al Resources, Conservation and RecycR0d7, p. 73

56 Statistics Finland, Kasvihuonekaa®6. [http://www.stat.fi/til/khki/2016/khki_2016_201085-24 kat_001_fi.html]
(18.1.2018)

57 JohanssonLinkoping University 2016, p.19

58 Statistics FinlandTilastokeskus, Kasvihuonekaasujen inventafirttp://www.stat.fi/til/khki/2016/khki_2016_2017
05-24_lat_001_fi.html] (7.9.2017)
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ecosystenwith effects that can only be seen in the lbagn in the surrounding environment and

people's halth.>®

Landfills cause pollutiothrough methane emissionmsjt on the other hanslo does nming landfills.

There can be risks of chemisalissolving into the groundnd air pollution, as well agleaseodor
detrimentsduring the opening of the landfilThe formation of methane and other explosive and
poisonous gases in the anoxic ctiods deep inside the landfilitroduceinstability and safety risks

to the mining proces®. Therefore,it would be safer to mine lafitls where there is little or no
methane production left, i.e. the older the landfill the less methane produthisnmeans that
landfills have to be carefully selected to avoid the release of methane that is generated within the
landfill. With approprate technologyisks can be minimizedout for example odor pollution is

something thatannotbe fully prevented?

Comparing the pollutiofrom landfill mining versus leaving the landfifllone,is a way to analyze

the climate impact of landfill mining @pations.The tradeoff between emissions from secondary
materials utilization and mining of virgin materials could even be negative for climate change, due to
energy required teeparate, purify ancecycle materialérom waste streanf€ Traditionalmateral
productionpollution comes from usingirgin materials Whereadandfill mining would replace the

virgin materials withsecondary materials from landfill&/irgin material extraction produces
pollution but ELFM also emits through methane evaporatiagingunaterialexcavation, transport,
sorting, material recycling and energy recovehlthough there has been some controversy whether

or not ELFM is a climate protection act, there are otin@rrenmental benefits from ELFMf the

waste is dug outhere is no more source flandfill basedpoint pollution.

As for ecommic potentiabf ELFM, there are a few problems at the moment. Performing ELFM solo
does not seem to be a feasible choice in the light of current evidence. In fact, current tesearch
estimated that ELFM can most likely currently be feasible only as a collaboration operation. A
collaboration in this case could mean that ELFM would be carried out with multiple operators to
lower the risk included in embarking a novel technology. Aeoivay to make ELFM profitable
would be to include the state or municipality as a collaborator. The last and most beneficial scenario,

59 Calow, Peter P. (ed.Xlandbook of environmental risk assessment and managedoéntWiley & Sons, 200%9p.
419421

80Frandegardd Krookd Svenssad Eklund.Journal of Industrial Ecology. 5. 17. 2013. pp.743

61 Krooki Svenssoin Eklund,Waste management 2012

52 Allwood Julian Handbook of Recycling014, p.446

63 Laner- Cencic- Svensson et aEnvironmental Science and Technolpg916, pp. 6886891
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would be if the state had conducted policies that would offer support towards new ELFM pfojects.
Although some factorsffecting economic feasibility have been assessed there is no general tool to
estimate the economic costs of ELFM. This means that evaluating costs is very compteseand
specific, which makes it difficult to predict the economic feasibility of individilsFM case<® In
comparison to traditional landfill remediation projects, ELFM projects are more expensive. This is
for instance because the excavated waste is also sorted and processed instead of just buried again i
a landfill. But even though ELFM is one expensive than plain landfill remediation, the loergn

benefits are higher with ELFM. Benefits include, not only the economic benefits from energy
production and reise recovered materials, but also environmental and social benefits when the waste

is completely removed from the old landfill sf.

54 Fraendegard® Krookd SvenssoriWaste Management. 42. 2015. pp. <137
85 Hermann- Baumgartner Sarc et alWaste Management & Resear8R. 2014 pp 48-58.
56 Hermann- Baumgartner Sarc et alWaste Management & Research, 32. 2014. ppa!8
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3 Limiting factors for ELFM in EU legislation

This chapter will broaden the concept of circular economy and narrate the reader through recent
developments and provisions in the Ehy, focusng on defining circular economygoals and
analyzingthe objectives of the Landfill directive and the Waste directive to ELFM. This chapter aims
to define low the goals and objectived said legislative textsan be applied t&ELFM. Determining

if there is ad¢galframework for ELFMwithin existing EU legislatiois analyzednd he application

of ELFM to circular economy is explore@®nce the primary objectives of waste management in
relation to Circular Economy law are definigs study will then see if ELFM fitgto that existing

framework.

The legal acts that are analyzed in this study are chosen based on previousosttitiesubject
where legislation has been researched, eithemasresubject or a side note. Most relevant legislative
texts that concerne@ircular Economy were included, so that it could be analyzed how ELFM fits
into the circular economy conteXtey legal textdesides treaties, directives and regulations include
communications, action plans astaff working documentdn addition, thishesis examines the few
legal studies that have been publishHte relevant legakxtsincluded in this study are: The Treaty
on the Functioning of the European Unidh (TFEU), Landfill directive®®, Waste framework
directivé®®, The Circular Economy Action Bh (CEAP)Y®, The Role of Wastdo-Energy In The

Circular Econom§t and the newly proposédndfill directive’2.

This study will focus on the environmental side of circular economy legislation. This means that the
economic side of legislatn is not includedRegulations considering traditional mining are left out
because previous research has shown that it is not applicable to ELFM. Mining is the extraction of
minerals, which are defined in the mining waste directive as naturally occurring deposits it the' ear
crust®*Waste is not a mineral and it is not mined

does not apply.

570J 7.6.2016€ 202 pp. 47199

68 1999/31/EC

692008/98/EC

0 COM/2015/0614

T COM/2017/34

2COM/2015/0594

7 R6mph, European Energy and Environmental Law ReVvad46, p.118
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3.1 The legal basis oEU environmental legislation and how it relates to ELFM

The legal basis for EU environmental legislatiowgluding waste management legislaticomes

from the Treaty on theUfctioningof the European Unio(TFEU) ’* articles191, 192 and 19%.

The environmental objectives laid down in article 19thef TFEU, previously art.174 dfreaty
Establishing the Eopean Communit¢TEC), are to be emphasized in the interpretation of the waste
framework directive’® The environmental objectives include preserving the environment, protecting
human health and the environment, using natural resources in a sustainabledve@mmitting to

the fight against global environmental issues such as cange.

Anothertarget of the TFEU is to help Ethange intaa recycling society, which is explained as a
society that avoids waste generation and uses waste a ré8osuch asri a circular ecoomy. In
particular, thesustainable use of natural resourdssapplicable tacircular economySustainable
material usecould also be applied to ELFM through thecoveryof metals for secondary raw
materials andcombustiblesfor energy from old landfills The objectives of protecting the
environment and human health from waste related environmental problems could be applied to ELFM
in cases where an old landfill is polluting the surrounding environment. Although, it does depend on
thelandfill, whether or not ELFM has a negative or a positive effect on the cliiafdyl could in

some cases help in loweriegissions®

3.2 Waste hierarchy and ELFM

The waste framework directive sets down rules for the prevention of the impacts of waste; from
generation of waste, to management of waste and resource effitfdhétye o bj ect i ve of
poliy is to reduce negative effects to people and the environment, andsgetireaoverall use of
materialsby recycling and usintheserecycled materials iproduction as secondary raw materfals.

The use of secondary r asufficiereyirenmateralprodugiion®imtbis e s E

chapter the waste framework directive is studied and analyzed in relation to ELFM.

One of the main drivers behind.EM is the aim to raise salvageable materials from landfills, e.qg.

metals. The waste directive definesues as!fany operation by which products or components that

74 EU Environmental Law, Edward Elgar Publishing, 2015.56%4

5 Consolidated version of the Treaty on the Functioning of the European Union. OJ C 202. 7.6.20161pp. 132
76 2008/98/EC preamble, part 9

""Treaty on the functioning of the European Union, art. 191, par. 1

78 2008/98/EC preamble, part 29

" Laner- Cencic- Svensson et aEnvironmental Science and Technolpg916, pp. 6896891

802008/98/EC art. 1

81 COM (2011) 13 final introduction

822008/98/EC preamble, part-8
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are not waste are used again for the same purpose for which they were cérfédiatdally, all

materials buried in #nlandfill are considered wastehdrefore the waste directive poses a problem
forthereuse of l andfill ed materials, since it de
suitableforreu s e pur posdsefi h&Wdste’'the waste directi v

or intended or is®required to be discarded”.

Other importantonceptsare also defined in the waste directive. The most important defomae pts
for ELFM being; recovery, preparing for-tse, recycling and disposaRecovery in legal terms
means any part of an operation where waste transforms wdtuablemat er i al and fil

pur pose’ Recovery’ meansavalimbldseconaaytmaterialor fag x ¢ a

example efficient energy generatiéh.

Reuse i s possi bl enaterial$rgcoveryaf wastaincludesveastep vehére the waste

is redefined as not wast&e-defining wastes transformednto a useful material is possible through
the wast e eiwadecarticleAed'’'ts céed 6 of the wacsfastedir e
st a.t u‘s&fn d w apedifies’the conditions for liberating material from its waste status, thus
making it pssible toegally re-use said material. Specific criteria for enidwastestatushas been
developed for iron, steel, aluminum, glass and coppExcavatedind recoveredaste metals from

landfills could be raused throughhe end-of-waste status.

Reus is categorized as checking, cleaning or repairing operations, which enable the material to be
qualified as reusableagain®’ Recycling in terms of thevaste directive withholds reprocessing waste
materials in ‘“product s eprocessirg oforganic matenal, mutekchides n ¢
excavation for energy recovery purpo$&sny process where waste is turned into energy is
considered as disposal and fafi$o the category of ot her .5 la the eyesrofyEU waste
legislation ELFM is thereby considered both recovery and disposal. ELFM is considerecbvery

in terms of materials that are possible to use as secondary materials, e.g. metals, but for example
plastics might be too contaminated to be used as secondary materials wignmaivepurification,

and could be economically more viablarioinerate thenfor energy.

832008/98/EC art. 3, part 13
842008/98/EC art. 3, part 1, modified quote
852008/98/EC art. 3, part 15

86 2008/98/EC art. 6

872008/98/EC art. 3, part 16

88 2008/98/EC art. 3, part 17
892008/98/EC art. 3, part 19
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3.2.1 Waste hierarchy

The waste framework directive introduces a waste hierarchy for the EU. The waste hierarchy is
designed to guide waste prevention and managethemighout EU policies and legislation. The
priority order of waste prevention and management is presented in the figguee(d), with
prevention being most favdske followed by preparing for rase, recycling, other recovery
(including energy recovery) and the least favorable option being dis&dianced landfill mining

fits in the waste hierarchy because it removes waste from the disposal category anesrelasts

into the categoriesf@ecycling and other recovery

~ Other I Enhanced landfill mining

Disposal e.g.
landfilling

Figure4. Waste hierarchy and ELEM

The above figureRigure4. Waste hierarchy and ELEMdemonstrates the relation of ELFM to the
waste hierarchyarording to Article 4 of ta Waste Directiv®, whereprevention is most favorable

and disposal is the last option for waste management. Enhanced landfill mining moves waste up in
the waste hierarchy, from the least favorable category disposaltégories obtherrecovery(e.g.

energy recoveryand recycling

The other recovergategory includes WLE processes thatsalésufficient and can be usetough

in energy production, i.e.ab just burning waste as a form of disposal. Energy recovery operations
must have an energy efficiency @6% for facilities that have beepermitted after 31.12.2008.In

short recovery operations usually require a combined heat and power facilityctotreastandard

EU values of energy efficiency. These values can be achieved with modern WLE facilities quite easily.
For example, in Northern Europe, where iegpeciallyprofitable for WtE plants to produce both

electricityand heat due to colder cliteatheaverage energy efficiency8§%, which is significantly

%02008/98/EC art. 4, part 1
912008/98/EC
92 2008/98/EC annex 2
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higher than the Annex requir€®%.% The energy efficiency does not change with the heating value
of incoming waste, the better the heating value the more energy but the efficiency stgmehe
This means that ELFM could introduce lower heating value combustibles into existing waste fuel,

but it would not influence the annex required energy efficiency.

ELFM does not move waste to the categorpmrventionThe definition of prevention isxplained

in Article 3 par.12 * preventi on means measures taken be
b ecome . Tharafdree firevention cant be paired with enhanced landfill mining, because

landfilled material is categorized as waist¢he lardfill directive.

Waste hierarchy helps implementing the circular economy and reducing the consumption of resources
by prevention of wastéormationand ensuring that resources are ratharsexd and recycled than
disposed of. Not all materials recoverddough ELFM are possible to reclaim as secondary
materials, because decades of decomposition and accumulation of chemicals into the materials make
it extremely hard to salvage and purify the left over recirculates. In the case of, RuFfi¢ation of
somematerialscan be too expensivand too demandingechnically This could classify for an
exception from the waste hierarchyatitow incineration ofwvaste for energy instead of recycling it.

The preamble of the waste directive states that sometlep@ating from the waste hierarchy for
speci fic waste st r eiganala, echmcallbeasibiity econoniicviakdity dnd e t
environmental protectidn causes?, all of which can be applied to scenarios of material recycling

in enhancedandfill mining where WIE is paired with ELFM.

3.2.2 How could landfilled materials be reused?

The processf waste turningnto a resource is called enf-waste. The endf-waste criteria defines

what waste is qualified as a secondary resource. To helptigtion from waste to secondary raw
materials the commission is clarifying existing norms for esfdwaste®EU’ s wast e mana
and circular economy targets mention the decrease of raw materials as one of their goals. The
Commission is willing to ematse any novel technologies that would help in utilizing the potential of
secondary critical raw materiai® Enhanced landfill mining could help find lost materials from
landfills and increase the volume of secondary raw matetiatéuding critical raw raterials,

entering the production markets.

93 Grosso- Motta - Rigamonti, Waste Management, 2010, pp. 12280
94 2008/98/EC, preamble, part 31

9% COM (2015) 614 final, p. 11

% COM (2015) 614 finalp. 16
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Article 6 of the Waste Framework Directive introduces the conditione/fien waste ceases to be
waste.The main conditions for erdf-waste status are, that waste has been thraugétovery
operation and thate waste complies with the enéiwaste criteria made for the specific type of
waste, e.g. scrap metdfsThese specific criteria include limits for pollutant values to ensure that
secondary materials entering im@terialproduction are safe. Specificaenf-waste criteria has been
constructed for glass and scrap metsigh asron, steel, copper and aluminutfiin addition to the
waste specific criteria, the emd-waste article lists the following conditiotisat applicablefor all
endof-waste produss: the material must be commonly used and there is a demand for the material,
the material must also fulfihe technical requirements for said material and not cause environmental
or health effect8®

Endof-waste legislation provides some limits to whadterials can transform from waste to secondary
raw materials. Contaminated materials cannot heseel due to impurities and hazardousnéssnif the
materi al I s nit tan stilb contanmohemécdlsetioat are considered risks to health and
envronment.The use of chemicals is updated to restrict the use of newly found dangerous chemicals.
Despite the fact that newer products do not contain dangerous chethealsjll exist in older products

that usediangeroushemicals in the production foge they wee banned by renewed legislatit¥AThus

old landfilled waste most likely contaifmnned chemicakhat will make reusing materials technically

and economically difficult. Therefordandfilled plastics and other mixed materials might beebett
utilized as energy IWtE processesSeparation of certain chemicals from landfilled waste to produce
better quality secondary raw materials would use far more energy and be far more expensive. In this case,
ELFM for WtE processes would utilize combiis as energy and mainly metals would be-effstctive

to separate due to lesser contaminatfén

3.3 Landfill directive

Council Directive 1999/31/E®n the landfill of waste entered into force on 16.7.1999 and was
implemented by the member states by 167120 he landfill directiveims tominimize and prevent
negative effects on human health and the environment from landfilled waste. Thissnuiedenting

local pollution tosoils, groundwaters and surface waters, but also fighting against climate change.

The landfill directive aims to prevent these negative effects through the whetydliée of the

97 Council Regulation (EU) No 333/2011 of 31 March 2011 establishing criteria determining when certain types of scrap
metal cease to be waste under Directive 2008/98/EC of the European Parliament and of the Council, OJ L 94, 08.4.2011,
p. 211

9%82008/98/EC at. 6

992008/98/EC art. 6, part 1

100COM (2015) 614 final, p. 12

01 Burlakovsi Kriipsalui Klavins et al Resources, Conservation and Recycliag 2017
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landfill, meaning both operationadnd closed landfilld®? In other wordsthe objective is to prevent
environmental harm locally and globally and prevent risks to human health through better operational
and technical requirements for landfills. The protection of ground and surface waters, solil, air and
fight against climate chge aree mphasi zed as an objectivwwe thr

particul ar

It is statedn the preamble part 3 of the landfill directiibat the directive is in line witlvaste
prevention, recycling and recoverit is also statethat reusing recovesd materials and producing
energy is recommended for the purposes of sparing natural resources and avoiding wasteful use of
land.Closed andfills without any remediation are wasteful use of land because due to pollution risks
nothing can be built on theand theycannotbe used for recreation. In essence closed landfills are

just closed lots of land. Remediation is needed to for closed landfills to provide some form of usage
for the land area. Resing recovered materials and producing energy from waetteerrthan
landfilling them, are objectives that could &ehieved by introducing ELFM. Thus, ELFM paired

with remediation could achieve the guidelines presented in the landfill directive's preamble.

The definition of a landfilin the landfill directve is important for this study, because it defines what
a landfill is in legal terms. The definition for landfill goas follows:* ( g) "l andf i | I " r
disposal site for the deposit of the waste onto or into land (i.ee ung r o' Whis)définition

excludes the temporary storage of waste.

According to the | andf i | | disposatse dTiee perenanent staie ofd f i |
waste at the landfill makessitise as a resourchfficult, which has also been noted in recent policy

research about landfill minin®

3.3.1 Existing legal research on the relation of ELFM andhe landfill directive

One of the few | egal articles published about
Challenges to the Incorporation of Landfill Miginn EU Waste Law in view of the Circular

E ¢ o n d%nAs’the title suggests Romph focuses on terminology by the legal literal interpretation
method. Romplidentifiesthe relevant terms for ELFNtom the landfill directiveand analyses the

legal definitionsof relevant words in relation how they fit to ELFM and circular econd®y mp h ' s

study focuses on relevant wording from the waste framework directive and ldiréfiiive, which

1021999/31/EC article 1 paragraph 1

1031999/31/EC, article 3, part g

1041999/31/EC, article 3, part g

105RomMph 2016, European Energy and Environmental Law Review
106 R6mph 2016, European Energy and Environmental Law Review
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ar e: | aorvdefriyl’l "a,n d' r'etc®Romploanayseyg thesteéimologg and their legal

meaningand then compares the terminology to the scientific meaning to formulate resulssdltse

in Romph’' s staldhecotecimsde  thadfill’, ‘recover
or less against ELFM. Thetr m ‘| andf i | |’ i's considered as
excluding the option of excavating waste. ‘“Re

useful purpose and replacing other materials. ROmph considers this as partly in fpatyaadainst

the purpose of ELFM, because in the future recovery could be more efficient. More efficient recovery
means that a higher percentage of waste could be used as secondary materials and volume of
incinerated and disposed residue from the excdvatedfilled waste would be lower. Due to the
previous statements leaving the waste in the landfill and waiting for better technologies would result
in better efficiencies and achieving ‘recover
waste thahas been stored maximum 3 years. The ELFM definition would rather have the temporary
storage definition also include all landfills. These findings are visualized italthebelow (Table

1).

Thelegal termsarecompared tdhe scientific meaning dELFM. However, the scientific meaning

for ELFM has only existed for a few years and there is still debate going on about the definition.
Romph has analyzed the scientdiefinition, but the definition of landfill miningasalso available

in at leastwo legal textsat the time European Parliament resolution on resource efficiency: moving
towards a itcular economiP” and the reporbn an effective raw materials stratefgy Europé®,
Legal def i niti ons retrevaeof sadondary r&lnkatdriala that aréhpeeseht in
existing landfills'%®® a n d eaoweririgraw materiatsh r ou g h | a'’d&Eventhoughthése i n g’
explanations are far less specific, legallgsia should be first and foremost based on a legal
definition, rather than comparing the scientific explanation to law. At the moar@ther source for

a legal definition for ELFM has surfacedthin the process of aemding the landfill directive. Ae

report on the proposal for a directive on the landfill of wastelainsELFM asthe “ ecovery of
valuable materials which can be brought back into the cycle, but also allows for recovering land
ared !l Sincethere are legal explanations availalaefollow up study for ELFM terminology is

neededhat isbased on the legal definition of ELFM.

107Ep pPg_TA(2015)0266

8EPA7-0288/2011

109EP P8_TA(2015)0266, par. 40

110EP A7-0288/2011 par. 34

11EP P8_TA(2017)0071, amendment Rastification
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Word

Definition in law

For or against

Reason

Landfill

Permanent disposal sit¢

Against

- Intent of legislator:
waste is supposed to
stay in the landfill.

- ELFM excavates waste
from temporary storage

not permanent storage

Recovery

Action with the end
result being: waste is

serving a useful

Against/In favor

- ELFM is considered a
recoveryoperation

- Recovery will be more

purposeand replacing efficient in the future.

other materials that We should wait.
would have been used

instead

Temporary storage Waste that is stored Against - ELFM excavates waste

under 3 years from temporary storage
by scientific definition
but landfills are
considered disposal

sitesin law.

Tablel: How legal terminology limits ELFM operations according to Rémph (2016).

Environmental law needs to be analyzed in view of a boarder context, which inchundéteringhe
mentions in his t
t he

primary environmental targets and legararchy''>?R 6 mp h

| egi sl ator’” when explaining concept of a
serve a purpose of final storage and therefore it would be contradicting to perform actions where
waste isexcavated. The legislative intent is to keep the waste in the landfill, but this is to be done in

a way that the environment is protectétEnvironmental protection is the driver for this piece of
legislation,which is evident from the objectiwd ‘ shielding the surrounding environment and human

health from waste related environmental problettfsThel andf i | | di risdndineiwithe ® s 0
the TFEU environmental law basis. If the environmental safety conditions of a landfill are met, then

thepurpose of theandfill directiveis fulfilled and there is not a good justification to open the landfill.

However, if the landfill is considered an unsanitary landfill and it does not comply with the landfill

directive, then actions need to be takendsuge that environmental damage is prevented. When the

H2yan Calsteii Reins EU Environmental Law. Edward Elgar Publishi@§15 Chapter one, pp.-14. Explanation of
legal sources of EU environmental law

1131999/31/EC, article 1

1141999/31/EC article 1
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landfill presents environmental risks thenttha n d f i | | aindsitorpeewent envireimental harm

from happeningPrevent environmental harcan be done by landfilling the waste again corremtly

by another solutionin the case of unsanitary landfilihe intent of the legislator changésm the

l andf il |' kdeepeicntg viehes wast e s affremthenTFEU' Iparedfeinlt li 'c
of environment al h anvimhmentalhdrrg cap beeacheened with nvariau$ e
solutions by relandfilling safelyor remediation of the said landfill. These results show that the
terminological challenges exist but when anal
persgective the results are different. The terminological challenges do not stop traditional remediation
practices. If ELFM was combined with traditional remediation the terminological differences would
not matter. If the main goal would be to minimize the emunental impact from a landfill, then
ELFM would only help achieve this go&@hen interpreting the impact of terminology from this kind

of broader perspective there does not seem to be a terminological problem.

3.4 Circular economy

The EU has beenfarerunrer with sustainable development, so it is no surprise that the region is also

a pioneer inncorporating circular economyhe 2015Circular economy action plan, published by

the European Commission, introduces targets for municipal and package wasieg.eayavell as
landfilling reductions. The targets are to be achieved by more sustainable changes to: product design,

consumption, waste management and secondary raw material usage and préduction.

Waste managemenn the EUis evolving in line with sustinable development. According to
sustainable development, economic growth should not be achieved on the expense of nature or human
health. Development should be accomplished in such a way that future generations maintain the same
possibilities as we do tiay1'® Sustainable development determines the way we use natural resources,
both regenerative and noagenerativewi t hi n t he e ar t.fCircslar ecenorayws ng
closely linked ¢ sustainable developmelif In a circular eonomy it is essentiahatresources keep

their value as long as possible and waste production is minimizezl.value of materials is
maintainedby recycling andusing recycled materials again in new produ@kl products are
repaired or raused instead of thranaway'® Whenwe are using recycled materials again they are
called secondary raw materials (SRM). The circular economy action plan iderdf@sdary raw

materials as materials that can be recycled and injected back into the economy as new raw materials

115 COM (2015) 614 final, p. 2-3

116 GA (2015) Res. 70/1,p2-3

IITWCED Rep. 42/427Chpt. 2, IV. Conclusion
118 COM (2015) 614 finalp. 2
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thus increaimg the security of supply'®. Using resources efficiently reduces material based
environmental impacts and conserves natural resources. This way of conserving the material value is

called sustainable materials management (S¥i)

Sustainable development ¢geare presented in the UN resolution Transforming our world: the 2030
Agenda for Sustainable Development. The sustainable development goals set out ambitious targets
to be achieved by 2030 worldwide and to promote sustainable development in the wogdalBhe

are. of economic, social and environmental nature, for example promoting gender equality. Circular
Economy wil|l mai nly promote to Goal number 12
p at t ¥Thessustainable consumption and production goal is also mentioned in the circular
economy action plan as a guiding legal text for the action plan. Implementing the sustainable
development goal number 12 in the circular economy action plan shows that tie t&king

measures in fulfilling the commitment to the UN sustainable development’goals.

Circular economy aims to create sustainable business models that produce the least amount of waste

while re-using old materials and products as longas pos€hle. s oci ety i s Il-argel
maked i spose’ il dea that i s not sustainabl e. A
being challenged by circular economy where re

products andecused again as secondary materiagl<Circular economy addresses every stage of a
products life cycle, starting from product design and manufacturing, all the way to consumption and
waste management. As a result of materials staying in the loop, muniaptd ecycling will

become more advancedd decrease tl@mountwaste generatiott*

According tothe commissioncircular economy could also help in the fight against climate change
The argument is thattilizing secondary raw materiatarough recyclig requires lessenergythan
gatheringvirgin materials which are often mineddemanding lots of energy in the proc&Ss
However, therés some controversymongresearchers whether or not circular economy contributes
to the fight against climate chanddis is for instance because, purificatemd sortingpf secondary

materials also requires a lot of enetdy.

119 COM (2015) 614 finglmodified quote, p.11

120 Organisation for Economic Coperation and DevelopmefENV/EPOC/WGWPR/R2005)5/FINAL, p.3
121 GA (2015) Rs. 70/1p.1-14

122 COM (2015) 614 finalp.3

123 Ellen MacArthur Foundation, 2013, p.27

124COM (2015) 614 finalp. 7

125 COM (2015) 614 finalp. 2

126 Geissdoerfer et alJounal of Cleaner Production 2017, p.765
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Circular economyouldhelpaccomplish highebiodiversity through sustainable material use. When
materials are used sustainably it puts fessure on the environment, forests are not over harvested
and primary ore related mining pollution is avoidédThis means that habitats are spared and

pollution decreases, which benefits biodiversity.

Circular economy concepts, such as intensified texyand sustainableroduction will alsoresult

in decreasing waste streaf$Eco-design will make it easier t@cycle productsor examplewith

clearer markings that wilimplify categorizingproducts for reuse'?® Reducing waste is a corner

stone ofcircular economy because it means that resources enter back into the material cycle, instead

of being wasted

Transformation from a disposable product economy to a circular economy will require innovative
solutions in the field of duct design andnanufacturing3® According to Ellen MacArthur
Foundatio”®! circular economywill provide new jobs and boost the economy through new
innovations andesource efficiency. Repairing and reusing old appliances instead of buying new ones

will generate jobs in ass where repairing old products was not an option béfére.

Waste reduction and waste hierarchygetsare to be achieved by the circular economy package,
which includes not only the circular economy action plan, but afsar new legislative proposals

on wasteLandfill Directive, Waste directive, Packaging and-eesign and electronics directiv&.

TheEuropean Parliament resolution of 9 July 2015 on resource efficiency: moving towards a circular
economy (2014/2208(INI)stresses important targets to reach circular economy by 2050. The targets
include: sustainable consumption of resources, waste hierarchy application, closed loop-for non

renewable resources amtreasing renewablgs*

This chapter on the circular econgrhas identified the main environmental targets found in the:
circular economy action plan, resolution on resource efficiency: moving towards a circular economy
and sustainable development goals. These targets are: maintaining value of materials, minimizin

generation of waste, sustainability through sustainable materials and consunegbaonce security

127 United Nations Development Programnigchnical Note on Biodiversity and the 2030 Agenda for Sustainable
Developmen{2016), p.15

128COM (2017) 34 final, p.8

129COM (2015) 614 finalp.4

130COM (2015) 614 finalp. 23

B1Ellen MacArthur Foundation, 2013, pp-19

132COM (2015) 614 finalp. 7

133 Ewopean commission, Circular econonpackage press releaséttp://europa.eu/rapid/presslease IPL5
6203_en.hth(22.3.2018)

4EP P8_TA(2015)0266, part 16

30



and lower emissions. Incineration of waste is not encounagactular economyhut the role of WtE

in a circular economig exploed more inhe nextchapter.

3.4.1 Role of WtE and ELFM in a circular economy

The Commissiors reporton The role of WtE in The Circular Economy", as suggested by the title,
explores the relation of WtE to circular econorilyasteto-energy is described by The European
Commission & “..a broad term that covers much more than waste incineration. It encompasses
various waste treatment processes generating energy (e.g. in the form of electricity/or heat or produce
a wastederived fuel) each of which has different environmental imgaahd circular economy

p ot e A*tThimthesis will examine the relation BEFM with incinerationbecause it is the most
common WtE procesand the most common treatment method for municipal solid waste in
Finland3® A waste incineration plant is lefinition of EU law a*“..stationary or mobile technical

unit and equipment dedicated to the thermal treatment of waste, with or without recovery of the
combustion heat generated, through the incineration by oxidation of waste as well as other thermal
treatment processes, such as pyrolysis, gasification or plasma process, if the substances resulting from
the treatment are subsequently inciner&féd In other words an incineration plantigpower plant

burning of waste for energy and sometimes heat.

The@ mmi ssion’ s reportTo&met hei RoMaeoCi Wastlar Ec
Commission acknowledges the important role of WtE in some countries, in particular the Nordic
countries, and is trying to find a solution for the controversy batwarcular economy and WtE. The
controversy ishat according to the idea of circul@momomy waste should be injected in production again

as secondary resources rathieart disposing of it through WitElectricity and heat productiot®
According to the eport, in the future WtE processes that have incorporated the waste hierarchy even
further are endorsevhile processes that only incinerate waste for healkeotreity are less favorable.
According to thisalignment,the least favorable WtE processes the ones that produamlely either
electricity or heat. Second favorable are plants that produce combined hedeeinidity. The most

favorable WtE process@asthe view of circular econongre the ones that also combine wastenaterial

135COM (2017) 34 final, p.2

136 gtatisticsFinland, Jatetilasto. Yhdyskuntajatteet 2016. [http://www.stat.fi/til/jate/2016/13/jate_2016_130R018
15_tie_001_fi.html] (23.3.2018)n this reference energy recovery in the statistics is defineceisération of waste to
recover the energy @¢ontins". The definition can be looked up from the concepts and definitions page from Statistics
Finland websitghttp://www.stat.fi/til/jate/kas_en.html]

137 Directive 2010/75/EU Art.3 par. 40

138 COM (2015) 614 final, p-&0
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(WtM) proaesseswvith energy productionThus WtE companies need to think outside the box to find

ways to include WtM processes into their sphere of operations.

Circular economy policies will decrease the amount of waste fuel that is available to WtE. Waste
reduction is the key target of circular econor®gduction of waste generatianto be reached by,

e.g. increasedecycling!®® Reducing waste generation means less waste and less waste to burn in
WIE processes. Thupif WEE processes to keep functioniaigthe same level of efficiency there is

a need for new ideas teplace the future gap in decliningste streas

ELFM could be a solution for both, implementing circular economy into WtE and replacing the
approaching gap in waste strealBsFM would open up previously closddcal landfills and dig up

old waste forwastefuel and ecyclablesELFM could increase the waste supply for WtE without
compromisingeirculareconomy waste reduction targets, because the waste would come from outside
of fresh wast streams. Historical waste would not influence the recycling targets of current day
waste. At the same time ELFM could increase the application of circular economy to WtE projects
by therecovery of secondary materials from landfilled waste. The applicafiELFM to WtE could

be a solution to include WLE into the circular economy more efficiently.

The EuropeanParliamenthas also notethat ELFM could play a part iaccomplishing circular
economy action plantargets. This is apparent froBuropean pariment resolution on resource
efficiency, where the ParliamentlisaThe Commission to look intan ELFM framework and the
possibility to retrieve materials fromandfills.2*° Most recently, ELFM was associated in circular

economy through the proposal for a landfill directive, which will be the subject of the next chapter.

3.5 ELFM in the EU's circular economy package

The circular economywaste package includes the amendments to ElJ waste management
directives: landfill directive, waste directive, packaging directive and directive ndrofdife
vehicles One amendment in the landfill directive directly menti&h$M. ELFM is mentioned in

amendment 34, that proposes a new pagagia. for article 6f the landfill directive

“The Commission shall further examine the feasibility of proposing a regulatory framework for
enhanced landfill mining so as to permit the retrieval of secondary raw materials that are present in
existing landfills. By 31 December 2025 Member States shall map existing landfills and indicate their

potential for enhanced | a®dfill mining and sh

139COM (2017) 34 final, p.8
10EP pg TA(2015)0266, part 40
141 European Parliament, P8_TA(2017)0071, AmendrBdnt
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The amendment is the first time ELFM is mentioned in a EU diréstpreliminary textHowever,

atfirst glance the wording of the proposal seems to exclude energy recovery by talking solely about
t hretrievalof s econdar yThe legal meaairig ef ELF& has hot been analyzed before
which is why it is also important to determine the legdiniteon. The legal definition of ELFM

needs to be analyzed to determine what aspects it inciDdesmining how the legal and scientific
definition of ELFM relate can alssirengthen the results of this theJike legal definition of ELFM

is further irvestigated in the following text.

The justificatiorfor theELFM amendmenis written inadraft report of the proposalhe justification

is listed as the following:Enhanced Landfill Mining does not only enable the recovery of valuable
materials which &n be brought back into the cycle, but also allows for recovering land area, taking
into account that a large part of the EU's 500.000 historic landfills are situated in g (stam

environment..*2 The important and emphasized words in the definitiorea recovery of

materials which can be broughtbaokti o t he cycl e’

Although it could be argued that here the cycle actually means material cycle, it is not specified. By

|l ooking at the circular economyng arregsedwsr caensd’ t:
would be illogical to assume that the left over waste that cannot be recycled should be disposed of
instead. If the material is too polluted and choices with available technology are to either recover the
energy potential or dimse of it, then with the guidance of waste hierarchy the legitimate solution is

to recover the energy potential.

The definition ofwhen incineration is consideregcoverycan be foundrom thewaste directivé*3
Waste directive article 3 part 15: r ecovery’ means any operation
waste serving a useful purpose by replacing other materials which would otherwise have been used
to fulfil a particular function, or waste being prepared to fulfil that function, in the plamt the
wider economy. Annex |l sets out a Rexhaustive list of recovery operatidH€. High intensity

energy recoveris listed in annex 2 as a recovery operatf3. h e ot h ecategorgafthesr er y’
waste hierarchy includes WtE processes that di@egft enough in energy production, i.e. not just
burning waste as a form of disposal. Energy recovery operations must have an energy efficiency of

0,65 for facilities permitted after 31.12.2088.In short recovery operations usually require a

142 European Parliamen8-0031/2017 AmendmenB4, justification
1432008/98/EC preface, par. 20

1442008/98/EC Art. 3, par.15

1452008/98/EC annex 2, R1 and specifications providedhe superscript index.
146 2008/98/EC annex 2
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combined hat and power facility to reach the standard EU values of energy efficiency. These values
can be achieved with modern WtE facilities quite easily. For example, in Northern Europe, where it
is profitable for WtE plants to produce both energy and heat digdder climate, the average energy
efficiency is 0,86, which is significantly higher than the Annex required ‘6/6Bherefore,even

though at first glance the amendment seems to exclude energy recovery from the definition of ELFM,
it does notELFM pairedwith high intensityWtE incineration fitsthe recovery definitionThus,

ELFM includes both material and energy recovery. This also means that ELFM has the same scope

of action in both legal and scientific definitions, since they both include WtE and Vétddgses.

3.6 Analysis of EU law

Through the circulaeconomy action plan and waste framework directive,EU has made it clear
thatWIE is a better solution than landfilling. Economically it makes more sense to utilize the energy
potential than throw resoces away and it also fits into the ideology of circular economy through the

waste hierarchy.

Terminological challenges the landfill directiveprovide uncertainties, buvhen analyzing the
terminology in the lightot he | andf i | | dtermirotogyiis\n@ ansobstadle} ELIEM | v e
i'S most |l i mited by the Il andfil]l directive’s
causing environmental or health related harm. When this objectaehisvedin a safe landfill,

ELFM would only incease the rislof causingenvironme nt a | harm and danger

Therefore, according to the precautionary principle, ELFM cannot be applied to a safe landfill.

On the other hand, ELFM could be applied to already polluting landfills. Unsanitafilitathat are

a risk to the surrounding environment and pe
landfill directive. Implementing ELFM into the remediation would only enforce the remediation
process, by following the circular economy targetd waste hierarchy.

ELFM could also better help integrate WtE processes into circular ecodthgugh WLE is an
important player in the energy sector and a preferable alternative to landfilling, the EU also has a
clear opinion that the waste-energy sctor should not come in the way of waste reduction tattfets.
TheE U "asknowledges the importancewésteto-energy sectoto in countries that have invested

in WtE, e.g. the Nordic countrié$’ andis aware othe problems that desasing waste flowsill

lead tofor WtE. Enhanced landfill mining could be a feasible way to fill in the fyegb in theWtE

147 Grosso- Motta - Rigamontj Waste Management, 2010, pp. 12340
148 COM (2015) 614 final, p.-40
149 COM (2017) 34 final, p.6
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field. Using landfilled waste does not influence current waste streams because landfilled waste comes
from outside of the present day waste flow. §renhanced landfill mining would provide WtE

facilities with additional waste fuel, without compromising circular economy waste reduction targets.

Wor king towards a <circular economy is one of
researching the=pal implementation of technologies, such as ELFM, that might help reach circular
economy targets, is topical and societally important. This paper introduces the interlinkage of ELFM
and circular economy concepts from a legal perspective. The linkageoha$tan been clearly
explained in previous research. This study shows that ELFM mostly aligns with circular economy
goals that are presented in different levels of EU legislafféigure 5) The shared objectives of
circular economy and ELFM introduce a legal basis for a regulatory framework for ELFM within the
circular economyThe value of materials is recovered from landfilled waste and could be used in
sustainableoroduction as secondary raw materials, at the same time providing resource security.
ELFM will not compromise the target of reducing the generation of waste, because landfilled waste
comes from outside the target waste flow. In addition, ELFM could aféetution for incorporating

WIE into the circular economy by introducing an alternative fuel source and combining WtM into

WIE projects.
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Circular economy goals according to the EU action plan and Role of WtE in circular economy
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4 LIMITING FACTORS FOR ELFM IN  FINNISH NATIONAL
LEGISLATION

This chapter focuses on the Finnish national legislation concerning landfills and circular economy.
The goal of this chapter is to analyze if there are possible problems of implementing ELFM on a
national levelAnalyzing how legislation applige ELFM at a national level will provide specified

outlook onhow projects would be regulated in practi€his thess is done for a Finnish urban energy
company. The company is interested in evaluating the potential of ELFM. The main interest for the
target company is the practical side of ELFMe urban energy company is specifically interested

in whatpermits and s need to be accounted for during a project,thnd these aspects ndede

looked at in this thesis. The practical side also deepens the understanding of the thesis by providing
a comprehensive analysis of ELFM framework: from EU law objectives tona@iaw objectives

and how they relate to the practical application of permits.

Chosen Finnish legislation consistsohilar legislation as inspected in the previous EU law analysis.
The analyzed legislation in this chapter aé&aste act (fin. Jatelak6462011), Government decree

on waste (fin.Valtioneuvoston asetus jatteistd79/2012, Government decreen landfills (fin.
Valtioneuvoston asetus kaatopaikojste88331/2013, Environmental protection act (fin.
Ymparistonsuojelulaki, 527/2014), Governmbe decree on environmental protection (fin.
Valtioneuvoston asetus ymparistonsuojelusta, 713/2014Gamdrnment Decree on the Assessment
of Soil Contamination and Remediation Needs (fiWaltioneuvoston asetus maaperén
pilaantuneisuuden ja puhdistustagpearvioinnista, 214/2007)'he Constitution of Finland (fin.
Suomen perustuslaki31/1999 is also inspected to show the objective of environmental law in the

national legislationOther legislation is outside the scope of this study.

4.1 Objective of Finnish environmental legislation

The highest levebf Finnish environmental protection law is in the constitution of Finland. Section

20 of the constitution states that everyone has the responsibility of the environment and biodiversity.
The right fora healthy environment is also included in this sect@pecifically, public authorities

have a responsibility to oversee that environmental protection and a safe environment is guaranteed
for citizens!®® The environmental protection responsibility apptegveryone and therefore guides
alsoother legislation andll projects that interact with the environment, such as ELFM.

150 Suomen perustuslaki, 731/1999, §@hg.The Constitution of Finlaryd
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4.1.1 Objective of the environmental protection act

The main legislative textor environmental protection is thenvironmental protectiomct (fin.
Ymparistonsuojelulaki, 527/2014)The enwonmental protection actguides other Finnish
environmental legislation through environmental protection objectiMes.main objectives of the
environmental protection gahat can be directly compargéd ELFM actionsare; preventing and
minimizing pollution and pollution risks, ensure a safe and healthy environment, prevent
environmental harmpromote sustainable development, reduce the amount of waste, prevent and

reduce the harmful effects of wasté.

In the current environmental protection,dandfills are mentioned in sections 5 (par.15) and 10
The decree on landfillss based on the provisions of tpeevious version of the Environmental
protection actfin. Ymparistonsuojelulaki36/2000)sectons11, 12and 16 and was left in force after
the new environmental protection act came into fofbese sectionallow additional target specific
environmental decrees to be declared by the Finnish governBmstonmentablecreesre usually
legislative texts that specify legal acts and introdspecific environmental regulations and follow
up demandgp ensure that environmental protection is achigveé&or example decrees can be
declared fohigh risk areassuch aghe landill decree forandfills, that have the potential to pollute
and cause great environmental hamthe surrounding environmerBecause thenvironmental
protection act guides tHandfill decreeit can be reasoned thtdte main objective of the landfill

decreeis to enforceenvironmental protectiom landfills.

This chapter aims to assdssvthe concept oELFM fits into these objectivesSimilarly, aswith the

EU legislation on landfillspbjectivesfor prevention of environmentaand health relatedarm can
work both, for and againsELFM. Preventionand environmental damage contsales withELFM.

This means thatif the landfill presents aenvironmental riskeLFM can be performed to stop waste
related pollution in the are&nvironmental problems are associatedst commonlywith older
landfills that are not complying with the landfill directive. On the other hand, if the landfill is quite
new and in line with the landfill directive, then it most likely does not presentaroemental risk.
Landfills that havebeen closedlown recently have followed standards set by the landfill directive.
Recently closed landfills hawesedcapping and othetemediatiorpracticesthatreduce risks to the
environment>® Landfills that havesufficient protective structuresomply with the objective of

environmental protectio®reforming ELFM operation omanvironmentallafe and stable landfill

151 Transhted from Ympéaristonsuojelulaki § 1 with the help of the translation of the previous version of the act:
Environmental protection act (86/2000), Unofficial translation, Ministry of the Environment, Finland

152 Ymparistonsuojelulaki (86/200) § 1112

158Krooki Svenssoin Eklund Waste management 2012, p. 15
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cannot be justified as aanvironmental act, because tlFM activity itself can causena
environmentalrisk. Thus, when assessing the comparability of ELFM and the environmental
objectivesof Finnish environmental legislatipgELFM can be combined onlyith landfills that pose
a threat to the environmeritor exampleppeninga capped landfill fowaste excavatiors therefore

not possible

Enhanced landfill mining also promotesh e e n v i r o objedivetofa $ustamabtassesof
natural resources, reducingstegeneratiorand prevenihg the harmful effects of wastELFM uses
old waste for energy production and secondary materials, walcites the loss of resources. At the
same time, using waste instead of raw materials promotes the sustainable use of ré&ddeites
also reduces the harmful effects of waste wharokengsource of pollutionwaste from the landfill.

4.1.2 Objective of Finnish wasteact
The waste aét* statute one definestheith e act ' s smaeejiomeduscebapdepeeveit waste
and waste management related harmful effects to the environment and lineadth, support the use

of materials in a sustainable way, provide functioning waste management and preventtfering.

These objectives guide the rest of the waste management legiglétiadhe previously mentioned
environmental objective$® All waste management operations shouldibdine withwa st e act

objectives as well as the objectives of the environmental protection act.

The objectives of the waste act further promote the ug.BM in cases where the landfill needs
remediationprocedures tacomply with the environmentgbrovisions. Performingemediation
procedures, for example ELFM, on polluting landfills acts on behalf oféste acbbjectives This

is because the outcome is an environmentally safe lanBfilEM controls thepollution from
landfilled waste and reduces harmfulnesslanidfills, by removingwastefrom the environment.

ELFM alsopromotes sustainable use of materials and ensures a more functioning waste management
through recycling and energy use of landfilled materiats.conclude, ELFM operations are not
contradicting the objectives of the Finnish waste idELFM operations are limited to unsanitary

landfills.

Additionally, the waste hierarchy is also implemented irRin@ishwaste legislatiomn section 8 of

the waste act where the most preferred waste management option is the prevention of waste

154 Jatelaki 646/201)
155 Jatelaki 646'2011,81, Unofficial translation Ministry of the Environment, Finland
156 Environmental protection act §1
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generation, followed by recycling, recovery and enemgoveryand finally disposal as a least

favorable optiort>’

The waste priority order isnplemented from EU wastegmework directive. The implementation in
Finnish law is the same as the original version in EU legislaikhf®M moves waste from the
disposal category to other recovery andise, which complies with the waste priority order. Both
the EU and the Finnispriority order can be interpreted in fadeL.FM technology, because ELFM

moves waste from landfills, a disposal category, to recycling and other recovery.

In conclusion the most relevamaste act objectives for ELFNbyeventing environmental harm and
littering as well as following the waste hierarchy, are all objectives that can work in favor with ELFM

operations.

4.1.3 Objective of the Finnish landfill decree
The objectiveof the landfill decree is the final piece of Finnish legislation that is importantlgze
for this study.The environmental protection act, waste act and the landfill decree together provide a

comprehensiveiew of the objectiveness of landfillf;om broad tdandfill specific legislation.

The landfill decredists its objectives in séion one of the decree as: prevention of pollution to
groundwaters, surface waters, soil and air. Controlling pollution in landfills also contributes to the
other landfill decree objectives of: fighting climate change and preventing environmental impacts
through the whole lifecycle of the landfil from planning to closing. These objectives together
contribute to the last objective: preventidgpth short and longterm environmental and health

related harnt>®

The Finnish landfill decree's objectives taken from the EU landfill directivél'he EU landfill
directivealso lists the prevention and reduction of environmental pollution, espeoially

groundwater soil and air from landfills as primary objectives of the act.

In the Finnish landfill decree tHeng-termeffects are especially highlighted. The highlighting can
be seen in the chosen wordirigis emphasized that wastes should be stored in landfills in a way
that they Will not" be a danger to humans or the environmenraduiition,the decree evefurther
emphasizes that endangermentra@rhappenéven over a long period of tihéue to this
emphasisthat is present only in Finnish landfill decraad lacks from the EU landfill directiyé

can be argued that theng-termdangers are more etmgsized in objectives of Finnish landfill

157 Jatelaki,646'2011,88 par.1 Unofficial translation Ministry of the Environment, Finland
158 Kaatopaikkaasetus (331/2013), § )nofficial translation Ministry of the Environment, Finland
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decree than the EU directive on landfillsis not uncommon to have the member states enforce

stronger regulations than the EU directives obligzte.

Because the environmental obligations for the aftercare dfillarede more emphasized in the
objectives of Finnish landfill decrethere is pressure from a legal perspective for the public sector
to cleanup old unsanitary landfillsas the clause of prevention of environmental harm throughout
the life cycle of tke landfill demandsThe objectives of the Finnish landfill decree are not
contradicting with ELFM projects, if the projects are done to guarantee environmental safety at

landfills.

Theonly limit to ELFM projects within all the abowabjectives ofinnishlegislationis once again,
that ELFM camot be performed on an environmentally safe landfile tothe potential

environmental risks involved whepeningup the landfill.

4.1.3.1 Definition of a landfill in Finnish law

Since the definition of a landfill hasebn identified as a terminologic problem in previous
researck®and was also addressed in the EU law section of this sheligsue is also relevant to go
through inthe Finnish law section of this studihis chapter will go through the Finnish legittan

which focuses on defining the concept of a landfill. After explaining the definition of a landfill in
Finnish law, this chapter will discuss the similarities and differences of the landfill concept in relation
to EU law. The differences of EU and Fsim landfill-terminology will be highlighted with the help

of ROmph's study, where the terminological challenges of the landfill coarsdentified.

The Finnish environmental act defines the term of a landfill. The term is defineddentlionmental
protection act because landfills aeguiredio havean environmental permilt is required to specify
which operations argesignated asindfills, so that the practitioners know they require a permit. The
landfill is definedin section 5 part 1B the environmental protection aag "a final disposal site for

waste, where waste is storeiher on top of the ground or into the grourtét"

Another legal definition for a landfill in Finnish legislation is provided in the Decree of Landfills.
The denition is provided in section 3 part 1 of the decree, addfines a landfill asa disposal site
that stores waste abover underground. This is the main definition but additional definitions of a

landfill include: a waste storage for a productionlitgc waste storage in bedro@nd a site where

159 Suzanne KingstarEuropean Environmental LaWambridge University Press, 2Qap. 912
180 Romph:European Energy areinvironmental Law Review2016
161 Translated from Ymparistonsuojelulaki §15 par. 15
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waste is temporarily stored. The definition further indicates what is not considered a landfill: a site
where waste awaits transport for further waste treatment a maximum amount of 3 years or less than

a yea waiting for final disposat®?

The definition of a landfillin the Finnish decree on landfills, is tak@most word to wordrom the

EU's Landfill directive!®® The part which is unique tinnish definition of a landfillis part bof the
Finnishlandfill decree " a mine or another site located deep within the bedrock where waste is
deposited (underground disposal sitéljhis part is not included in the EU definitiahall ELFM at

the moment is not aiming to extract resources from the bedrock, so hecaxcluded from the
analysis.Apart from part bconsideringwaste deposited in bedrqdk is quite straightforwardto
analyzethe legal teminology of a landfill to ELFM, because it almost identical to the EU definition.
Even if the context is now the Finnish legislation, it can be reasoned that the Finnish legislation is
supposed tdollow the European Union law* Therefore, the same terminological difficulties that

were present in EU law are also present in Finnislomaitiaw.

In the previous section of this thes&3. 1Existing legal research on the relation of ELFM and the
landfill directive), Romphanalyzes the terminologal challenges of incorporating ELFM with the
legal term "landfi”. I n the Europealegislation,alandfill is defined n law as a "final disposal sfte
This would suggest that digging out the waste would be against the puoifpibeelandfill, if we
corcentrate on analyzing the wording of therm The terminological issue is similarly present in
Finnish definition of a landfill. The landfill is considered a "final disposal site" also ifritiresh
environmental protection act. It would be against tefinition to excavate waste away from its

“final" placement.

It is not surprising that the result of terminological interpretation is so similar in EU and Finnish law,
because member statesist implement EWirectivesinto their national law. This oblagion of

implementation is stated in tA@eaty on the Funaining of the European Unidf®

Although terminological interpretation poses some challenges, the interpretation of objsatives
favor of ELFM. The objectives can be seen as the gpaiting irstrumentof the legislation. If we
use these objectives to interpret terminology, it can be reasoned that certain wordoigeaent

achieving the overall objectiveAccording to Finnish environmental legislationis essential

162 Kaatopaikkaasetus 83 par. 1, engsovernment Decree on Landfilldnofficial translation,Ministry of the
Environment, Finland

163 andfill directive (31/1999), Art.2 par.(g)

164 Suzanne KingstorfEuropean Environmental Lawambridge University Press, 2Q1ap. 912

5TFEU, 2012/C 326/01, art. 288
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minimize harmfuleffects of wastethus we shoulgherform remediation practices on contaminated
sites, such as landfillin a remediatiosituation the waste is traditionally moder reburied Adding

ELFM in the procesdoes not change the outcome, which is a cleameffillssite. For thesgurposes

it can be reasoned that the terminological interpretation of a landfill does not pose a challenge for

ELFM if it is performed within the previously meobed environmental objectives.

4.2 Application of Finnish law in practice

The practical applicatiomf Finnish law to ELFM is studied in this chapter. The practicality is
addressed to determine wisgtecificenvironmental legislation needs to ta&en into account in a
FinnishELFM project. Thepreviouslyanalyzed objectives of Eand Finnish environmental law
have provided agreliminary framework This preliminary framework determinaeshere ELFM
projects can operate. The preliminfigmework has defined the list of specific ledisla that needs

to be analysed to address thelagability of Finnish environmental law. As previously stated the
economic issues are outside the scope of this study.

4.2.1 Ownership of landfilled waste

Determining who owns the landfilled waste legally is slightly complicated, because nobody has
really beeninterestedn landfilled waste as a resource in Finland before. Landfill gas has been
collected but the waste itself has been left inside the lah¥fillhe ownership of landfilled waste is

an important aspect fatakeholdershat are interested BBLFM. If there is no access to landfilled

waste, then ELFM projects are left at a standoff. Finnish waste legislation does not have a word for
waste owner (fin. omistaja), but the word waste holder (fin. haftijs)used instead. The waste

holder can also baerpreted as the owndaut there is some distinction in the words in the Finnish
language. Legally the waste holder is responsible of the waste and must see that it is processed

according to waste management legislation and waste hierarchy priftéiples.

Finnish municipalities are obligated to assigwaste management authority for their dféahe

waste management authority must see that waste management is carried out within the municipality.
The waste management authority arranges municipal waste emeagfor the community through

either the municipality or a company that iederation of municipalitiein. kuntayhtyma).’® A

166 HSY, For example landfill gas collection afAmmassuo landfill. Hittps://www.hsy.fi/leréxperts/waste
management/ammassu@stetreatmenicentre/Pages/Landfitjascollection.aspk(7.4.2018)
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federation of municipalities is a company that is owned by joint ownership of neighboring
municipalities, such adelsinki Region Environmental Services Authority (HSY), in the capital

region of Finland. HSY is owned by the municipalities of Helsinki, Espoo, Vantaa, Kauniainen and
Kirkkonummi. HSY cares for the waste managenwénhese municipalities. When waste

management igsansferred to a federation of municipalities, the federation is granted operational
authority in waste management. This means that the federation is granted public service duties
regarding waste management. The federations operational authorities:imcgtiereception,

transport and processing, as well as related administrative duties and collecting waste management
charges. Since the municipalities own the federation company, the municipalities keep the highest

authority and supervise that waste mamagnt is achieved in the federatidh.

The ownership of the waste is explained throu
article 5 of the Waste act. Waste holder is defined as the producer of the waste, holder of the real
estate where th@aste is or other body who is in possession of the waste. The holder of the waste is
responsible that the waste is processed correctly and must oversee that the waste does not cause
harm to the envir o¥Wieenthe holder of theovpdiems trse whse avierttoh .

the regional waste management body, the waste exchanges ownership. After the waste is turned
over from the consumer to the regional waste management body, the waste management body
(municipality or companypecomes the waste hold&ut since municipalities own the waste

federation companies the highest authority and final owner of waste is the munichmaiyding

to the waste adhe municipalities have signed off only the operational authority to the waste

federation compan¥/*

Because waste management is controlled by the municipaliggeration of municipalities, Finnish
landfills are usually owned by these same bodies. As the holder of the waste is defined as the holder
of the real estate where the waste is located,wimeioof the landfill is the holder of landfilled waste.

Even if the landfill is owned by the federation, the federation is owned by municipalities and the
highest authority in regional municipal waste management is the municipaligrefore,

municipaliies are the owners because they have final authority over the federation of municipalities

Accessing landfilled waste is not only a matter of ownership. If the landfill is owned by the federation

they have operational authority on the waste. ELFM isdigging of waste from landfillsfor

"1 HSY, perussopimus, 11.5.200%tps://www.hsy.fiffitietoahsy/Sivut/default.asfx21.11.2017)
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recyclables and fuel, which can be considered a waste management operation. This means that
accessing the waste for ELFM is considered an athiahmost likely fallsunder the federations
operational duties, which ihdde waste management. The ownership of landfilled wastensately

with the municipality but the federation decides how to carry out waste management opéragons.
municipality is overseeing that the waste management is carried out in the corraet.niiathe
federation sees that ELFM is not worth pursuing in terms of waste manag#raerihat most likely

puts an end to pursuing an ELFM project. Only if the municipality disagrees with the federation and
sees that ELFM would greatly benefit wastamagement then the municipality could possibly
influence the decision to counter towards ELFM. However, the federation is an expert on waste

management so the municipality will most likely bagkthe federations opinion.

Municipal waste management is ded by waste management policies. Waste management policies

have a big role in enforcing ELFM projects. If waste policies acknowledge ELFM or even support
the technology, then municipal waste management will more probably allow the excavation of
landfilled waste for ELFM. Ownership of waste itself is not the problem: municipalities are in charge

of the waste and could technically allow ELFM projects to excavate waste. Waste policies would
merely encourage municipalities for this kind of behavior. Thagonal waste management policies

play an encouraging role and incredbke probability of ELFM projects starting.

4.2.2 Aftercare of a landfill

The aftercare of a landfill is regulatedany differentwaste legislations. This is becausaplied
legislation onlandfills is dependent on thear the landfill was active. This means that if the landfill

has closed before the current legislation on landfills came into force, then the previous legislation on
landfills is the one that is applied for the case. Thiiegtion of old legislation on old cases is based
onthepr i nci pl e o fbanloketyaspectiveyegisdatiod principle, swhere old cases cannot

be judged by new legislation that came into force afterwdrds.

The basis for applying older legiitan to dder landfills is included in the legislative acts. For
example, landfillshat have closed before 1994 are to comply with the older waste act (Jatelaki,
10721993). The basis for this is in tiarrently in forcevaste actJatelaki646/2011)n section149

where it states that application is limited “dandfills and other waste treatment facdi whose

operations have been terminated before 1 January 1994, and to littering that has taken place before 1

175 Pirjatanniemi Elina Vihertyva rikosoikeus Ymparistokriminalisointien oikeutus, mahdollisuudet ja. tdpaversity
of Turku. Doctoral thesis.@5.p. 133
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January 19946 And relativelythe 198 waste act 77.2 §hen transfers all landfill related pollution
to interpreted by the previs waste management act of 1978n conclusion the § 77 of the current
waste act (Jatelaki 646/201ttansfers the responsibility to cleap old contaminatedites all the

way to the 1978 waste act.

The difference with the 1993 waste legislation is that there is a provision in the section 77.2 which
clarifies thateven though previous legislation should be applied the contaminated soil can be ordered
to be cleard up by the Finnis€entre for Economic Development, Transport and the Environment

(ELY). Which means that even if there is can be no conviction of an environmental crime based on

old legislation, the polluted soil still needs to be cleamed

According to resent cases of the Finnish supreme administrative daurhdst important provisions

of the 1978 waste management act in terms of responsibility for awgtearesections 8, 1732 and

33. Section 8 determines that the overall responsikalitgsupervising rolef waste management is
assigned to the municipality tme waste management committee of the municipaitgording to

§ 17, the municipality must supervise and make sure that the waste management sites, for example
landfills, are correty taken care ofSections 32 and 3@rohibit littering and determine that the
person who litters is liablé&Section 33 also determisehat if the liable person caot be found or

held liable, then the cleamp for littering fall upon the municipalityThis means that the final

responsibility for landfills is within the municipality’®

The most important provisions of the 1979 waste management d@féd979)in terms of
responsibility for a cleanip are sectiong, 8 and 23. Section 8 states that mftaste dumping to the
landfill has ceasedhe surrounding area must be covered, tidied and seenithasihetically fitting

to the surroundingnvironment. An additiongdrovision to 8§ 7 was included in 1981 (118/1981),
which specifies that the lantlimust be designed, set up and cared for in a way that ensures the safety
of the environment and people. It is prohibited by 7 8§ of the decree that, the landfill or incoming
traffic, would cause considerable harm to the environment, damage sorfgeaind waters, loss to

the landscape, littering or any other kind of environmental R&nSection 23of the 1979 waste
decrealetermines that the landfill owner is responsible for the maintenance of the lémdfililition,

the waste maagement decree B states that provisions from 8 § are uatsb to landfillswhich

were active before the 1979 legislati®@ection 23 orders that all landfills that closed before the

176 Jatelaki § 149, englaste Act Unofficial translationMinistry of the Environment, Finland
177 Jatehuoltolaki, 673/1978

178 Jatehuoltolaki / KHO:2013:187

179 KHO:2013:187
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decree came into force must follow the environmental safety standards of sectiom@watkears

after the decree came into forCEhis means that the waste management decree is considered
retroactive legislationin other word applicable to cases before ttme.Retroactive legislation is

not common in Finnish latnot generally allowedue to principal obanning retro activene$®

These sections determine, that even though the landfills have stopped their operations before any
waste specific legislation came into force, there is still a responsibility to see that closed landfills do
nat present a harm to the environmé&ft.

The application of the old legislation to current cases is further explained in the folkaweing4.3

with two cases of landfill cleanups from the years 2013 and 2016.

4.2.3 Soil Contamination and Remediation

The assessemtfor soil pollution of old landfills can be carried out with the help of current legislation.
The Government Decree on the Assessment of Soil Contamination and RemediatiorfNigdds
214/2007etermines limit values for contaminants in the soil. The decree is used to evaluate whether
or not there is a need for rediationto the soil. The Soil Gntamination decree's legal basis is in the
environmental protection act (86/2000) 8§ 14, which st#tat the government can pass regulations

on: the maximum content of harmful substances in soil, assessment on contamination levels and

remediation needs, as well as monitoring and supervision of contaminatéd?soils.

This legal basis for enacting laws prevent soil contamination is based on the prohibition of soil
contamination from the environmental protection *&&fThe environmental protection act also
includes a section on the prohibn of groundwater pollution. Thiss related to soil contaminati,

because soil contamination caaturallylead to groundwater pollutian groundwater areas

The environmental protection act obligalasdfill operators to be aware of the volumepoflution

to the soilandevaluatethe current statef the soilst®* The soil contamination decrgaideslandfill
operators tgerformsoil examinations, if there is a risk for the activity to cause pollution to the soil.
The decree therefore enforces the principl@refventingpollution, minimizes harmful impacs$ of
wase andenforcedandfill operator responsibilit}?°

180 pjrjatanniemi Elina Vihertyva rikosoikeus Ymparistokriminalisointiikeutus, mahdollisuudet ja rajatniversity
of Turku. Doctoral thesis. 200p. 133

181 KHO:2013:187/ Jatehuoltoasetus

182 Environmental Protection A¢B6/2000),Section 14 (588/2011nofficial translation, Ministry of the Environment,
Finland, amendmestup to 728/2011 included

183 Environmental Protection A¢627/2014), Section 16

184 Environmental Protection A¢627/2014), Section 135
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The decree itself states that it "lays down the provisions for the assessment of soil contamination and
remediation need&® but excludes assessments or remediation of underwater soils. In the appendix
of the soil contamination decree, the guidelimeits for harmful substances are presented to help
assess the level of contamination and remediationsn&bale contaminatiomwill lead to a more

urgentremediation need.

The environmental protection act and the soil contamination decree together, olaligHik
operators to be aware of remediation nedfdthere is a chance that soils might be conteatsd,
operators are obligated teportthe risk of contaminatioff’ The need to be aware of possible risks
and contaminatiomeans that all closed landfills need to be monitored. The obligation to be aware
of the contamination status of old landfills in Finland has resulted in hundreds of contaminated landfill
sites beingeported'® In the view of ELFM, the list of contaminated landfill sites provides not only
information where potentidandfill sites arebut also of howurgentlysites need to be remediated:

i.e. the remediation priority order.

The soil contamination deee isthereforea useful toolfor ELFM, because it provides information
about potential ELFM sites. The environmental protectiomegpiires reporting contaminated sites
to the authorities, which must then be remediated according to Finnish law.

4.2.3.1 Notice d the cleaning contaminated soils

The Government Decree on the Assessment of Soil Contamination and Remediation Needs (PIMA,
214/2007) determines the obligation to be aware of the tmmilistatus at a landfill sitand the
environmentalact obligates taeport contaminated sites to the authoriti€ee actual order to
remediate contaminated soils is in @m¥ironmental act chapter 14 section 133. Section 133 obligates
the partyresponsible of the contamination to perform remediation practices on coritzongasls

and possiblyground waterd®® The obligation of awareness and clegm are strengthening norms

for the prohibition of contaminating soilsThe prohibition of contaminating soils is stated in the
environnental protection act as: the ban of dumpiveiste or harmful substances in such way that

wi || contaminate soils and cause danger or h
health®°

186 Government Decree on the Assessment of Soil Contamination anddReion Needs (214/2007), Section 1,
Unofficial translation, Ministry of the Environment, Finland

187 Environmental Protection Act (527/2014), Section 135

BSYKE,PYy, O., Haavisto, T., Niskal a-alue&K Suordess&ialtvsoaluas, 2MN.1 3
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There are only two prohibitions in the environmental act: theawi the ground water contamination
prohilitions. The obligation to remediateese contaminated soils and waters is in section 133 of the
environmental act. To enforce the obligationreedation the EL¥.centre has legauthorityto

give instructions on theemedation process arauthorityto order a cleafup, if theremedation will

notvoluntarily take place®*

Contaminated soils at a landfill could be either top soils or soils underneath the landfilled waste. In
either case, the landfill must be secured after the removal of said contansioitggedo that it will

not pose a threat to the environment again in the future. Depending on the landfill's structure this can
be done in various ways, but most often, especially if groundwater pollution is'é tisi waste is
relocated at another lafiitl The remediation obligation of contaminated soils provides a window for
ELFM. Incorporating ELFM into the remediation process would enable the waste to be handled
according to the waste hierarchy. Processing the waste to separate recyclablesmnataégsand

using the rest in energy production could replace the customary practice of relocatinigthwdske

at another landfill. Although the section of fine fraction of waste might have to be relocated, ELFM

would still decrease the amount of ddilled waste considerably.

Based oravisit at the Uusima&entre for Economic Development, Transport and the Environment
(ELY)%3 the environmental officials are not opposed of the idea of digging up old waste from
landfills. In fact, according t@wonverations with the regional supervisory authorities, the general
understanding @as that no more than a notimiecleaning contaminated soils wouldrecessaryThe
remedigion would besimilar; excavating otontaminated soils and waste, only the waste woatd

be buried againThe contaminated soils are categorized as waste and waste legislation should be
applied to themThe excavated waste could potentially retain the same status as it had when it was
dumped athe landfill in the first placeThis would mean that landfilled municipal solid waste could

be used as municipal waste fuel in incineration plants straight from the landfills. Of course, the
combination of waste is different in different decades\&tl operatorsvould have to make sure

that the waste fuel would qualify set standards, gollutionlimits.

The notice of cleaning contaminated soils is to be transmitted to the regionaldatréin due time
at least 45 daysdfore the renediationoperation begingzrom the EL¥centre dabase it can be seen

that landfill renediationpractices have been handled with notice of cleaning contaminated soils. For

¥1YSL §136 & 8137
192YMPARISTOHALLINNON OHJEITA 1, Kaatopaikkojen kaytosta poistaminen ja jalkihoito 2Q086
193Visit occured in 04.09.201Dpastinsilta 12Helsinki. Communications with Elina Oinonen ahdrcolleagues
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example the cleaning of Loviisa landfill was handled with a notice to the {k¥tre.The ELY-

centre decision on cleaning contantethsoils at the Loviisa landfill stated that the waste hierarchy
should be applied to themediationprocess. The Loviisa landfill site was located quite near to a
residential area but still did hoequire an environmental permit In landfill remediatbn cases

where the waste is ordered to be dug up and waste hierarchy is to be implemented it sounds like
ELFM would fit in the process quite well. The fact thhé excavationduring cleaning of soilsan

be done without an environmental permit is als@aus, because permits require a lot more effort

than plain notice to the regional environmental authority.

The only case whelandfill remedation processes would require an environmental peoirding

to the environmental act chaptérwould be,if remediation can causeollution of surface or
groundwaters. Another reason for needing an environmental permit is iéredation causes
unreasonablstrain to theneighbourhoodThese would be the cases when ELFM would also need an
environmental permiBecause of city planning would be unlikely that a landfill would be located
too near to any neighbours or on top of groundwaters. ThereibfelM will not require an

environmental permit in most cases.

4.3 Landfill re mediation responsibility: two cases fran the Supreme Administrative
Court of Finland
The clearup responsibility of old waste contaminated sdilas been researched in Finland by
Polonent®® In his study Pélonen addresses itiigo activenessf the waste management legislation.
In other words, to whom can the cleap be ordered through 70's legislaticgven if contaminated
soils and their risks were not known back then? Pdlonen argues that the responsibility of old landfill
pollution will not be the responsibility of the new private owner, due to the polluter pays prifi€iple.
The responsibility for the cleamp in most cases would probably transferred tosthge and carried
out by the municipalitydue to the "cleanp obligation of thestate'-provision stated in th&993
waste management act's 33°8§ 35 is left into force in the new waste management act as well.
Therefore, the municipality is the holds the final responsibility for the al@an cases of old landfills

polluting. This an be seen from the following cases.

94ELY, Paatos ymparistonsuojelulain (527/2014)136 §:n mukaidaantuneen
maaperan puhdistamista koskevan ilmoituksen johdo&I®ELY/2776/20154.6.2015
1951smo Polonenl.akimies5/2001 s. 812829

196 1smo Po6lonenl.akimies5/2001 s. 826828

1971smo Po6lonenLakimies5/2001 s826-828
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431 Applying 706s waste | egislation to enforce th
contamination at a landfill

The Supreme Administrative Couof Finland hach casé® regarding the obligation to figure out if

a cleanupis needed for an old landfill that closed before 1994. The question¢askevas: Can the

municipality canbe ordered to analyze the renadin needs of a landfill that closed around 19577

For landfill related environmental problepthat are emergmdecades after the operations ceased

the applicable legislation is theld legislation that was in force at the time the operations were on
going. For example, in this case the landfill was closed before. T®@4current waste aé 1498

states thakandfills closed before 1994 need to follow the previous wastefd@93%. In turn, the

1993 waste act 77 § states tliahe operations seized befdt893 wastéegislation came into forge

the applicable legislation is tipeevious waste managemef® and waste management deépée

The 1978 and 1979 waste legislations are the first ones on waste so there is no previous legislation to
fall back on. Therefore, waste related environmental problems that date to actions before 1993, are to
be interpretd by the-78 and-79 waste legislations. Interpreting 70's waste legislation poses some
problems in determining the responsible body for saitedation. This is mainly because the 70's
waste legislation does not acknowledge the term "contaminated Sdiksefore, it is difficult to

univocally determine who is responsiBfé.

In the case, the landfill is zonadthe city plan as an industrizabne. In addition, the landfitests on

top of afirst-classgroundwater reserve. These factors together makaréa othe old landfill an
important site where environmental pollution could have immense effects. Theref@kYtoentre
demanded the municipality to evaluabe environmental effects and the need for a elgarThe
authority for ELY-centre to gre demands is stated in thevironmental act 84 § ad §2°* Support

for the evaluatiorof contaminated soilsan be also found in the 1979 waste management decree's 8

8 where it is stated that must be seeto best effortghat the areaf the landfill does not present

harm to the environment after it has been closed. In addition, the waste managemeftf @8cgee

states that: 8 § is to be applied also to landfills that have stopped their operation before the decree

came into forceThis means that aoading to the 1979 waste management decree it must be seen to

198 KHO:2013:187

199 Jatelaki(646/2011)

200 Jatelaki(1072/1993)

201 Jatehuoltolak{673/1978)
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that even landfills closed before the decree came into force do not present harm to the environment.
In this case the responsibility to find out the environmental damage and remediation juestifie s
through old waste legislation as well as morgent environmental legislatioi®

4.3.2 Municipalities and their responsibilities with old polluting landfills

In this casé”’, the Finnish city of Porvoo appealed to Sigpreme Administrative Couof Finland

to undo a decision made by tBeY-centre The ELY-centre had madedecision which ordered the

city of Porvoo to cleatup an old landfill site. The Méatgjarlandfill, had been the main landfill for

the city approximately through the 1950's and 1960's. The landfill had closed before the 1978 waste
management & came into forceThe landfill is located on top of a class one groundwater zone,
which highlightsthe importance of cleaning up the landfilThe property had belonged to Porvoo

city during the time the landfill was activ&he city of Porvoo argued that it could not be held
responsible for the cleamp and demanded that the clagnresponsibilitieshould be assigned to

thenewowner of the propertythe local parish.

The decision of the supreme court was that the appeal from Porvoo citgjecied and the city had

to perform the remediatioof the landfill site as the EL¢entre previously ordered

The legislation that was applicable at that time clearly states that the responsibility is within the owner
of the siteat the timewhich in this case was the cifjhe supreme court stated thetcording to the

waste management dect®e§ 8, the opettar of the landfill, in this case the city of Porvoo, is
responsible to see that the landfill is closed accordingly by covériagd that it fits into the
surrounding environment. An additional paragraph was addedate t e manage8®ennt de
1981219 which states that the safety of the surrounding environment peusnsured as well as
possible.In addition section 23 §, obligates landfills that predate the legislation to follow the
environmental safety norms of 88. According to these provigf@nsupreme court determined that

the city of Porvoads responsible for the clearp. Furthermore, the healthcarde?'! at the timecan
beinterpretedas apredecessoof the prohibition to pollute ground watefBhe healthcareule also

obligates the city foPorvoo to determine the state of pollution at the landfill site.

206 KHO:2013:187

207KHO:2016:3386
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There is a banotto use rabspective legislation on cases. In this case the ruling of the supreme court
was not based on the retrospective section 8 and 23 of the waste managementndéeaeethe
prohibition against polluting ground watevgas foundthrough the water a€f of 1961 and
healthcaraule?'®, whichstates in section 37 thaaters in wells, ground or other should not become
polluted from landfills or cause any other healtbblems.The retrospective sections of the waste
management decree were only enforcing norms in this taseresponsible actor for the cleap

and obligation to be aware of the state of pollution was found based on the above norms.

The legal basis foruling the clearup was found upon environmental protective legislation: the
environmental protection &t §84 and the implementing act for the environmental protectiétr act

§ 22 and § 24The environmental protection act section 84 gives legal monitartigprity to the
ELY-centre.The same 84 §, is also referred to as the norm that gives the powers of adtiviaist
monitoring to the ELYcentre. This means that the ELdéntre can order the party which is breaching
the soil contamination responsibiliti¢s fix the situationThe authory of the ELY-centre include
ordering the responsible party to fulfill their duties accordingly and ordering the responsible party to
remediate the ruined environment or remove the source of pollution from the Tdrea.
implementation act for the environmentait states thateven thoughin old cases the applied
legislation isthe onein force at the time, in hearings of the case the environmental protection act is
applied. In addition, theGovernment Decree on the Assessit of Soil Contamination and
Remediation Need¥&, which was given based on the environmentaitasection14, is applied to
oldersoil pollution that has happenbdfore 1994. Decree on thssessment of Soil Contamination

and Remediation Needsinspeatd in more detail in the next chaptét.

4.3.3 Summary of Supreme Administrative Court decisions on theobligations with landfill
remediation

In conclusion, the two cases explored here make a clear statement that there are strong binding norms

in Finnishenvironmental law to assess and act upon soil and groundwater pollution at old landfill

sites. The two cases are examples of how controversial it is sometimes to find the responsible actor

to perform the remediation to old landfill sites. The responsiétgyps most aen the municipality

in the end. #ice the healthcaraule municipalities have been obliged to provide their inhabitants a

212esilaki (264/1961)
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place to dump their trash. Even if tlandfill pollution cases are inspected through legislation that
was relevant ding the operational period of the old landfills, the rulings have legal basis in current

environmental protection legislation.

4.4 Analysis of Finnish legislation
The objectives of all three Finnish laws: Environmental protection act, Waste act and thé Landf
decree, include the minimization of environmental risks and the landfill decree also specifies that the

main objective is to store waste in an environmentally safe manner

The objective of both EU and Finnish legislation for landfills is to disposedisée withoutisking
or causing environmental harm. Thus, safe landfills are not applicable for Ppkéjsttsaccording
to Finnish legislation. Unsanitary landfills, on the contrary, need operations to ensure that the legal

environmental objective of ameironmentally safe landfill is met.

The literal interpretation is that a landfill is a final disposal site and waste cannot be exdAtthted.
unsanitary landfills the legal objectiva minimizing waste related harman be interpreted to
overcome the feral interpretationthus enabling remediation with and without ELFMueDto the
legislative intent that is to keep landfills environmentally safel ELFM can be performed as an

environmental protective measure.

The analysis of application of Finnishwiao ELFM in practice revealethat the requirement of an
environmental permit is ulikely. Unsanitary landfillsnust beemediatedo comply with the landfill
decreeMost likely the regional ELYcentre would only demand a notice of cleaning contaminated
soils, if ELFM was performed together with a remediation projdotaddition, waste hierarchy
should be applied as thoroughly as possible. In the light of the instructions, ELFM would only

enhance these targets.

The obligation of who performs the cleap of an old landfill is a bit unclear. The analysis of case
of the Supreme Administrative Court of Finland revealed that usually the responsibility of cleaning

old landfills falls upon the municipality.
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5 ANALYSIS

This chapter will focus on awering thehesis questions that were presented in the beginning of this

thesis.

This thesis has analyzed the objectives of reiewacular economy legislation. Analyzetjectives

can provide a preliminary framework for ELFM to perform within. The objectiaesowthe sphere

of operations, but within these limits, according to the analysis of the objectives, ELFM is possible.
ELFM is in line with most circular economy action plan goals. The goal of fighting climate change
can be debatable because the clintajgact of ELFM is case dependent and hard to estimate. The
waste frameworldirective and Finnish waste act introdutiee objective of following the waste
hierarchy. ELFM can contribute to waste hierarchy objective by moving waste from the least

favorable ategory of disposal to the categories of other recoveryenyiing

The landfill directive and the Finnish landfill decrepose the most restrictions to ELFM.
Environmental legislation on landfills, both EU and Finnish national law, is not in all eagpsrtive

of ELFM. Both EU and Finnish national law have the main objective of storing waste safely in a
landfill. ELFM minimizes risks to landfilldout performing ELFM operations sever risk free. Thus,

safe landfill s f uldbjective antd bpenindpraBbFM theim lis aghinst #hec t |1 v
objective of minimizing environmental risks at landfilELFM cannot be paired with safe landfills.

On the other hand, unsanitary landfills that pose environmental harm need to be taken care of by
remediation processes as the landfill directive obligates. EcBMd evenenforce the landfill
directiae¢’'ionr ebeédigati on, because ELFM wor ks t

and the waste hierarchy.

ELFM couldadditionallypassfor the exception of recyahg excavated materials further, due to too
high costs and technical demand. This phrasedcalldw landfilled waste to be incineratéddthe

circular economy aspect would be too costly to achieve.

The terminological challenges explored in previous studeesse some uncertainties to ELFM.
terminologyis interpretedn relation to the maiwbjectives,terminologyshould not be an issue. If
terminological challenges would be an issue, they would prevent even normal remediation practices.
When interpreting the terminology through the objectiveamdlyzed environmentadégislation
terminologydoes not pose an obstacle for ELFMowever,different word phrasing would bring

more uniformity when using different angles of interpretation, @mpviously usedliteral
interpretation and thenterpretationuses in this study provided differentresults &out how

terminology limits ELFM operations
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If there is a need to perform ELFM on safe landfills at some point, then EU environmental legislation
is limiting these operations. In the view of environmental, iavoducing health and environmental
risks byopening the landfill, when there is a safe option to leave the landfill bgaiast the main
objective ofpreventing environmental harmlevertheless, modern landfills now will not last forever

and at some point, they too will need remediation prestic
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6 CONCLUSIONS AND RECOMMENDATIONS

Wor king towards a <circular economy is one of
researching the legal implementation of technologies, such as ELFM, that might help reach circular
economy targets, is topical@dsocietally important. This paper introduces the interlinkage of ELFM

and circular economy concepts from a legal perspective. The linkage has not often been clearly
explained in previous research. This study shows that ELFM mostly aligns with circutangco

goals that are presented in different levels of EU legislation. The shared objectives of circular
economy and ELFM introduce a legal basis fpreiminaryregulatory framework for ELFM whin

the circular economy.

The analysis reveals that currenvgonmental legislation on landfills, both EU and Finnish national
law, is not in all cases supportieé ELFM. In fact, when th@ame ofthe legislation suggests that it
existsto store the waste inside the landfill, it is not a surprise that extracting waste from landfills has
some legal limitationEnvironmental protection isne of the mairobjectives for both the landfill
directive and Finnish landfilllecree. The objectiveoff landfill related regulation in both EU and
Finnish law isto shield the surrounding environment and human health from waste related
environmental problems. The legislative intent is to keep the waste in the landfill, but most
importantly in a environmetally safeway. If the environmental safety conditions of a landfill are
met, then the intent of the legislator is completed and there is not a good justification to open the
landfill. If the objective of environmental protection frdamdfill related ham is fulfilled, ELFM

will only increase the risk of environmental mrELFM of course aims as by iscientific definition

to mine waste as safedg possible, but the risks ¢art be minimized to none. Therefore, mining safe
landfills is not possible wiitin the realms of the objectives of the landfill directive or the Finnish

landfill decree.

However, if the landfill is considered unsanitahe situation is entirely different. An unsanitary
landfill does not comply with the landfill directivendaccordng to bothnational and EU landfill
legislation;actions need to be taken to assure that environmental damage is prevented. This can be
achieved byemediation practices. Traditionally remediation practices have included excavating the
waste and repairintpe structures to ensure safe storage of waste. After the structures have been fixed,
the waste has bedandfilled again correctly omoved to another landfilELFM could becombined
remediation projects of unsanitary landfiliscorporating ELFM intoemediation processes can even

be considerediesirable, becaudeLFM only makes the remediation process more effective in the
view of circular economy objectiveand follows the waste hierarchy more efficiently than plain

landfilling. By adding ELFM into ladfill remediation, e circular economy objectives from the
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circular economy action plaare followed by gstaining material value, reducing volume of existing
waste andncreasing resource security. In addition, ELFM follows the waste hierarchy by removi
waste from the lowest category of disposal up to athesvery and recyclingncorporating ELFM

to remediation practices is thereby supported through the circular economy objdtiedgure
below Figure6) shows that more risks there are at a landfill, the more legally justified it is to open

the landfill and implicate ELFM into the process.

... the more
legally justified
ELFM is.

The more
environmental
risks and pollution
at a landfill...

Figure6: The simplified relation oELFM to environmental risks and pollution at a landfill

Terminological challenges provide uncertainties in legislation, but the general objectives of circular
economy and ELFM mostly interlink. Although there is existing legislation that is applicable to
ELFM, specific legislatioron a national levatould help, for example, ensuring that a high level of
environmental protection is achieved within all ELFM projeEtssuring similarity and high quality

of all ELFM projects could also be achieved by soft,lauch as guiding documents published by a

government authority.

Legal research is basically interpretation, thus the research methodology, i.e. the perspective of
analysis,is key.Findings about a similar topic can drastically vary between differentaugtand

the scope of researchhe aim otthis studywasto analyze if ELFM is in alignment with the ambitions

of different levels ofcircular economy lawbut ultimatéy valuing the higher law most, as thex
superior principle advisesPrevious legal sidies have been made using the traditional literal

interpretation method, which has resulted in findings that propose terminological challenges for

58



proceeding with ELFM projectsWhile these results are agreeabdden using the literal
interpretationtheycan be challengebdy analyzing the issue from a targetentated perspective of
environmental protectiomhe objective of landfill legislation is environmental safety and applying

t hat to interpret the term ‘' bnaWherh thd rhain gaalhisa n g e
environmental protection, landfilled waste can be excavated if it provides environmental harm. If this
would not be possible no remediation practices would be allowed, which would completely the
opposite of what landfill legislain is made to accomplish: minimizing the effects of landfilled waste

to the environment.

The analysis of Finnish legislatidacusedon the practical side &LFM; what permits are needed

for ELFM projects?Through the analysis it was found that Finniskiamal norms would support

landfill mining processes in practice when combined with environmental probldergdfills. The

Finnish environmental act (527/2014) together with@wwernment Decree on the Assessment of

Soil Contamination and Remediation @dis(214/2007)support the remediation of old unsanitary
landfill sites. This research concludes that there does not seem to be an obstacle within the Finnish

environmental legislation to pair ELFM with landfill remediation projects.

There is no extensive definition of ELFM in tlamalyzedlaw although the concept pops up in
preliminary legal documents, like the proposal for a landfill directive. BELFM was legally
determined that would help unify the concept, dagermine thedvel of efficiency, environmental
protectionand technology usedhis would enable the similarity and a regulated quality within all
future ELFM projectsELFM concept could be implemented, for example, into national soft law to

provide some uniformity.

The scope of this study has been limited to the excavation process of waste from the Némdfill
research needs to be done to determine if there are controversies within legislation on the consumption
of excavated materials from the landfill. Accordimgprevious research, this could be a problem
especially for reusable materiagsich as landfilled metals, because secondary materials are heavily
monitored. This means that materials which wish to become secondary materials need to fulfill certain
limit-values, which is nearly impossible for homogenous landfilled materials. In adgitaiiems

with the taxation of waste arise wheraste turns into a fuel in waste-energy scenarios. The
taxation of waste falls beyond the scope of this stbdy provides an interesting topic for future

research.

There are some problems with energy utilization from landfilled waste but those problems are more

technological than legal. After the waste is excavatedtatus should legally stay the same as it
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was when itwas originally buried in the landfill. Therefore, landfilled municipal waste could be
treated as municipal waste after excavation, which would enable the use of waste as fuel for energy.
In such a scenario the waste would be disposed of according tatits and moreover at the same

time following the waste hierarchy.

The figure belowkigure7) shows all the legislation that was analyzed in this study and howligspp

to ELFM. The figure also shows clearly in the start how the landfill directive is the most limiting
factor for ELFM projects, because opening safe landfills is against the directive's objective storing
waste safely. ELFM cannot decrease the risk @frenmental harm to zero and so it would bring
environmental risks to a safe landfill, which is why it cannot be done in the view of the landfill
directive's main objective of environmentally safe and minimal risk landfilling. Other limiting or
uncertain &ctors are the uncertainty of whether or no ELFM reduces emissions and the possibility

that environmental permits might in some cases be needed.

Nevertheless, the conclusion of this study is that ELFM has more supportive legal instruments than
expected. Mesesupportive legal instruments can provide a preliminary legal framework for ELFM
projects to function within. Naturally, more research needs to be done to determine if there are other
legal barriers beyond the objectives of analyzed and other legis|eibwever, based on these results

it might not even be necessary to implement the concept of ELFM into EU or Finnish national

legislation, when there is already a preliminary supportive framework available.
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Figure 7: Legislation that is applicable to ELFM and how it limits ELFM operations.



