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Offline: Science and the breakdown of trust

The COMID-19 syndemic is entering its most dangerous
phase. There is a mounting breakdown of trust. Mot only
between politicians and the public, But also among polk-
tictarss and publics with science and scdentists, This breach
of faith with stence is far mare threatening, For the
public 55 slowly turning agalnst those wha have sought
to guide the political respense to COVID-10. As countries
face a resurgence of coronavings transmission, sceatific
advisers are recommending further rictians 1o our
fiberties. There is now a palpable public reaction against
these mandates. Whereas in March people were ready to
51ay ar home 1 protect their health and health systems,
the growing economic emergency that has followed
national lackdowns is keading politicians to resist similar

measures being applied once again. And it Is sclentists
who are targets for public opprabrivm. *Britain is in the
arip of mad sdence’, wrate ane commentatar last week:
A UK Gowernment minister was quoted as saying that
“|Boris| Johnson has been totally captured by [Chris]
‘Whitty and [Patrick] Vallance”. "Baris is now & prisoner of
thescientists, ran a newspaper headline. Robert tingwall,
a professar of sociology, wote “we have found ourselves
in the hands of a scientific and medical elite with Emited
understanding of humanity and its needs”

The reasons for this crisis in the science of COVID-15 ane
mosthy self-inflicted. An early consensus about how to
manage the spread of the vins has disintegrated, We see
s s splintering into factions. In the UK, the breach
began with the formation of an independent Sci

i
Advisory Group for Emergencies (SAGE), <haired by
a former Chief Scientific Adviser to the govermnment.
Independent SAGE holds weekly press briefings and
produces roports that frequantly differ from advice
given by the official SAGE. The rupture continued with
increasingly  personalised attacks. Oxford Unnersity's
Carl Heneghan and Tom Jeffesson wrote that "It is
wnfortunate that Mr Johnson is surounded by mediocre
scientific advisers” Heneghan, fefferson, and others

went on to publish an open letter to the Prime A
arguing that his existing policies, based on the advice
of the current Chief Medical Officer {Chels Whitty) and
Chief Scientific Adviser (Patrick Vallance), wers causing
“significant harm across all age groups™. A counter-letter

er

ver 03, 2020

Vedci nemaju jednotny nazor na probléem.
(napr. COVID)

Vedci stratili doveru verejnosti.

Costym?

DOI: https://doi.org/10.1016/50140-6736(20)

expressed strang support for the policy "to suppress
the virus across the entira population”. The motives of
gememment sclentists are now being questioned in way!

that are sure to erode public trust stil further. Dingwall
1

Neurazat sa navzajom.
Objasnovat odliSné koncepty.
DoélezitejSia je diskusia ako konsenzus.

has need

g *Laboratory scentist:
1o justify their research funding”. Another commentatos
has written that *the priority for the Government's asmy
of boffins i to safeguard themsahwes”. And it seems that
somme sclentists advising the government hive substan-
tial financial interests in diagnostics and pharmaceutical
companies working on COVID-19. The Mail an Sunday's
headling kst wiek was "Government test tsar has
£770k shares in firm that sold us £13m of ‘pointless’ kits",

What are politicans and publics to do when they see
sclentists dicageae? They will likely be perplesed thar
the evidence cawsing such  catastrophic  economic
Cosequences seems so uncertain. That perplexity may
quickly turn nte mistrust when they hear scientists
vigorously  criticising ome another or see  scientific
advisers with lucrative financial connections to industries

Komu teda mame doverovat’ ???
Aj skuseny kapitan narazi.
Ale ani nadSenie aktivistov ¢asto nestaci.

likely to profit from the pandemic. For most scentific
drsagreements, time usually provides an answer as mone
evidence s accrued. But time s exactly what we don't

have. What s the solution?
for scientists engaging in debate to vilify callaagues with
wiham they disagree, The scientists acvising govemment
ly not “mediocre”, Second, scientists with
financial relationships to industries that are part of the
COVID-19 response showld cansider either divesting

t, b B ot constiuctive

are o

those intensts o removing themsehes from their rales
as advisers. And finally, when disputes about evidence
do anse, sdentists shauld do mare to explain why thase

disagroements exist. Trvetan Todomw, in his book in
Defence of the Enfightenment [2006), was surely right that
“debate mther than consensus” charactenses cur madem
era. We should not be afrald of dsagreement. "Humsanity”,
he wiote, “is candemned (o seek truth rather than possess
1, But Todoroy alse warned that “Too much ¢riticism
kills eriticism.” And worse, “Indiscriminate scepticism and
systematic mockery have only an appearance of wisdom,”

Autor: Rvongher / Wikimedia Commons — Vlastné dielo, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=18045701

Richard Horton
richard homang@lancet
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-10 000 B.C. - Deponie

1950 - Sanitary landfills
1970/1980 - Engineered landfills
1995/2000 - Bioreactor landfills
2005/2010 - Sustainable landfills

The Sustainable Landfill

Diogesy Collertion Leachate Recirculation
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Deponie — Dumpsites — Smetisko
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Ked verejnost pocuje SKLADKA
najCastejSie si predstavuje SMETISKO.

A Roadmap
for closing

Waste

Dumpsites

The World's most

DUMPSITES Polluted Places

GLOBAL PRQS

MARINE LITTER

CLIMATE CHANGE WASTE TRAFFICKING

WASTED HEALTH

38 out of the 50 with the business $10/512 billion represents 507 THE TRAGIC CASE OF DUMPSITES
bigest landfills are as usual scenario annually is the of population

posing threat for dumpsites will turnover of illegal and 407 of the beine. N

marine and account 8-10% of waste shipping waste of the

coastal pollution the anthropogenic to dumpsites planet

Greenhouse Gas
emissions in 2025
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’ 1950-: Sanitary landfill

- aspon minimalna starostlivost
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s 1970-1980: Engineered landfill

| - navrhuje STAVEBNY INZINIER
A - prevadzka na zaklade LICENCIE
[ P - kontrola nezavislym ORGANOM

Surface Runoff
Collector Pipe

- spodné aj horné tesnenie
= - odvadzanie priesakov a plynov
- riadena prevadzka
- kontrola emisii
- nasledna starostlivost

Anchor Trench

Side Liner System

Leachate Collection and Removal System

Bottom Liner System

Geosynthetic Erosion
Control System

Geotextile Filter
Geocomposite/Geonet Drain

L= L Geomembrane
Geosynthetic Clay Liner
Gas Vent Layer
\ —— Geotextile Filter
Geopipe

Geopipe or
Geocomposite?
Drain

/

Geotextile 7
Filter

“

— Gravel, Geonet or Geocomposite
Geotextile Protection

- |rGeomembrane (Primary)
3 Geosynthetic Clay Liner

Geotextile Filter/Separator

Geonet or Geocomposite Leak Detection

— Geomembrane (Secondary)

L Compacted Clay Liner 6
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i 1995-2000: Bioreaktor landfill

AEROBIC-ANAEROBIC BIOREACTOR

Aerobic-Anaerobic Bioreactors use both aerobic and non-aerobic

ia to lerate the d dation of organic wastes, thus reducing
landfill mass and extending the life of disposal facilities.

Infiltraciu priesakov reguluje PC
na zaklade
Cidiel vihkosti v telese skladky
atvorby LFG

S o Accelerated Waste Degradation

e T + Reduced Long Term Risks
el + Extended Landfill Life
kombin&cia 3 v jednom: ¢ Reduced Need for New Landfills
¢ More Efficient LFG Collection
~SKLADKY + BlOplynky + KOMPOSTarne* ¢ More Economical Leachate

Treatment v
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2005-2010: Sustainable landfill

Emissions associated with the SUSTAINABLE LANDFILL:

& i Maximum emission value
€39 Emission value at 30 years
UNCONTROLLED e, Admitted emission value
EMISSIONS
A =—— : — - = TRADITIONAL LANDFILL
MULTIBARRIER LANDFILL
sremmpmsssesesess SUSTAINABLE LANDFILL
I OR BIOREACTOR
€ max el e
T Udrzat emisie pod kontrolou.*
. : L,udrzat emisie pod kontrolou.
s « I

OPERATION I POST-CLOSURE

Fundamentals and new developments in the in-situ aeration of landfills

DUTCH SUSTAINABLE LANDFILL RESEARCH PROGRAM:

i i . 5 , i R : 2
Session Coordinators: Prof. Dr.-Ing. Rainer Stegmann’ and Dr.-Ing. Marco Ritzkowski FOUR YEARS EXPERIENCE WITH THE BIOREACTOR TEST CELL.

' Institute of WasteResourceManagement, Hamburg University of Technology, Germany HANS WOELDERS®, L. LUNING, F. VAN VELTHOVEN, H. HERMKES AND H.
Harburger SchloBstr. 36, D — 21079 Hamburg OONK

! E-Mail: stegmann(@tuhh.de ; phone: +49/40/42878-3054 * Essent Milieu, P.O. Box 3, 9418 ZG Wijster, the Netherlands

* E-Mail: m.ritzkowski@tuhh.de ; phone: +49/40/42878-2053 E-mail: hans.woelders@essent.nl; Phone: +31 593 563985 ;FAX: +31 593 563993

MODELLING IN SUPPORT OF THE DEVELOPMENT OF

SUSTAINABLE LANDFILL CONCEPTS Landfill stability and final storage quality
H. A. van der Sloot*, A. van Zomeren®, J.C.L. Meeussen® and H. Scharff**,
*ECN, Environmental Risk Assessment, P.0.Box 1, 1755 ZG Petten, The Netherlands Heijo Scharff, h.scharffi@afvalzorg.nl, NV Afvalzorg, NL-1566 ZG, Assendelft, Netherlands
** NV Afvalzorg, P.0.Box 6343, 2001 HH Haarlem, The Netherlands André van Zomeren, vanzomeren@een.nl, ECN, NL-1755 ZG, Petten, Netherlands

vandersloot(@ecn.nl
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2005-2010: Sustainable landfill

A @ No pretreatment and Unsustainable
S in situ treatment landfill % . . “
1 max —| E
) Insh trestiment ,Udrzat emisie pod kontrolou.
(during operation/aftercare)
A Sustainable
< (3) pretreatment landfl o
G (4) Pretreatment + in situ treatment
g S2max 1 (during operation/afercare)
b 50 p 08
c
o ® RI, (mgO.,/gTS)
2 p —— “tos
= @ ® [ BOD,/COD °
v o
3 s * g
= o - - TO4 &
[
5‘ Ssusl -—; 20 | 8
+ 0,2
; | : — > 1 B = °
ta t te ty t 0 ; : ! : ] I S
Finartial provision . 0 15 31 52 75 108
T | i
Pretreatment  Operation Aftercare Time (days)
TABLE 1: Verlﬂcatlun of the blologlcal stablllty of was1es pnorto Iandﬁ\llng and cnterla per assessment applled in dlfferent countrles
l Cnuntry Verlﬁcatlon " Indeu L|m1t value ” Reference ‘ ”
Australla ‘ NO - : - ‘ (Clarke 2020)
Austna YES ‘ RI,, GB,, ] (? mg 0 .v‘g TS 20 Nl,’kg TS) : (Blnner 2020)
Chlna ‘ NO ‘ Rl : 20 mg 0 fg TS : (He 2020)
Cnlombla i NO i = (Gandml 2020)
B i YES cop i ao ma/L & Landfil Directive 31 ,99) PROBLEMS IN TRADITIONAL LANDFILLING AND PROPOSALS FOR
: e T - SOLUTIONS BASED ON SUSTAINABILITY
France NO*© - H - (Henneben 2020) ) p
O SN WE— ST S — . —— —. v p Valentina Grossule ** and Rainer Stegmann
GE"“E")‘ ] YES i Rl, GB,, i 5mg0,/g TS, 20 NI/kg TS (R“ZkUWSk' 2020} | DICEA, of Civil, Arch and € o Parava, Via Marzalo 8, 357137 Padova, Italy
e e e s s S HEAREA, ot o Sl wid S andEmvgy i ooy
Japan i NO ‘ - | - (lshu 2020) Hamburg, Germary
Greec:e NO*© (KOI‘ﬂIlIS, 2020)
Itaiy YES : DRI 1000 g 0,/kg VS*h (DM 27 set. zmo)
Hnlland ! NO* : = = {\ran der Slont 2020)
UK { NO : DRI, BMP, - (Knox 2020)
Spain NO*= l ‘ : | . ‘ (Sanchez 2020)
Sweden i NO* : - - (Kumplene 2020)
USA : NO - - : (Thorneloe 2020)
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2008: Das Ende der Deponiezeit

Waste prevention and recycling

Evropean Parliament resolution on the communication from the Commission: Towards a thematic
H ] strategy on the prevention and recycling of waste (COM{2003) 301 — C5-0385/2003 — 2003

2145(IMN)

20. Proposes that a separate category, ‘Te-use’, be distinguished from the waste category ‘recovery’,
between prevention and recycling; considers that, in this way, re-use will be defined in its own right and
that it will be possible to e easures to promote re-use; takes the view that an opnmal waste
management strategy is {
materials, energy recovery 2

Politicke rozhodnutie ! (nie odborné)

. = Hierarchia odpadového hospodarstva

1. V pravnych predpisoch a politikich, ktoré sa tykaji pred-

SMERNICA EUROPSKEHO PARLAMENTU A RADY 2008/38/ES £hfZAMNT Yeajku odpadu a nakladania s odpadom, sa ako
z 19. novembra 2008 ( poradie priorit Jplatiiuje tito hierarchia odpadového hospodar-
o odpade a o zruseni urcitych smernic Wi --"

10
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\ including Energy Earriers/

3. Koniec doby-sklidkovej- >
CIRCULAR ECONOMY !

ENERGY

Ll'l Production
L and Distribution

Eco-Design

Consumption
and Stock

Waste

SNOISSIW3

J\V@, il i

Extraction and Import Incineration Landfill
of natural Resources,

Fiqure 2: The Concept of Circular Economy (Wilts & Berq, 2017} 11
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Novy plan pro obehove
hospodarstvi chce mnozstvi
komunalniho odpadu snizit na
polovinu

Mnoistvi komunalniho odpadu by se mélo v nadchazejicich 10 letech omezit o polovinu” slibuje
dokument. O polovinu by se mélo sniZit také uZivani materidlovych zdrojd, nicméné takovy cil je v

dokumentu uveden v zavorce, a bude tak jesté pfedmétem dalsi debaty.
[ [ |

12
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SRS 16.2.2020

Evropska komise zamysli ve svém odlekdvaném akénim planu pro obéhové hospodarstvi zcela oddélit
ekanamic\k}? rust od wyuZivani pfirodnich zdrojd. Samotny navrh by mél byt oficialné predloZen v bfeznu.

77?7

Environment Policy

lert Service

Science

DG Environment New

8 July 2010

Breaking the link between economic growth and waste generation
" High levels of waste production must be tackled as part of the move towards sustainable W W

living. Recent research has used Sweden as a case study to assess the strength of suitable
policies and strategies that are required to break the link between economic growth and waste
generation.

Over the past few decades the amount of solid waste has grown alongside growth in Gross Domestic Product
(GDP). For example, in the EU-15 the total quantity of municipal waste grew by 54 per cent per person between
1980 and 2005. In Sweden, manufacturing waste increased by 60 per cent over the same time.

13
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Das Ende der Deponiezeit ?

J. Budaj: Musime smerovat k

uplnému zastaveniu - - - "
skladkovania Skladkovani v 21. stoleti
je anachronismus

Miera energetického zhodnocovania odpadu

prostredia.

- - - i HOVY NAVRH ZAKONA
musi na nejaky cas stdpnut, aby sa ukoncila éra r \ I d D ODPADECH
skladkovania, mysli si minister zivotného e e

r "'a ﬁ ! """ G ':I

- il

ot x:

e f" - i

Proména foakobh edpadivabo

i od 0. et o aviden]

sle jakym smarem pe podie Vas beds
wbiral po reveme rahona o odpadach?

& niberied obam rikont by mio
sicls pairné, e stavime na plechody

Die Deponierung im 21. Jahrhundert ist ein Anachronismus.

Wir missen uns einer vollstandigen Einstellung
der Deponierung néhern.

v

Uloha skladok v XXI. st.

Die Rolle von Deponien in XXI. Jahrhunderte.




L]

| Hochschule "
SH Zittau/Gorlitz 1 TN

i

TECHNICKA UNIVERZITA V LIBERCI
www.tul.cz |

3.1. Zero waste ?

Consumption = alhcome®

Waste = a. Consumption®

Income elasticity = b

Ministryné financi Alena Schillerova. |
Foto: Petr Topi¢, MAFRA

"Podpoime chut  Utracet,
coz pomuze znovu roztocit kola
c¢eské ekonomiky......“

(17.9.2020 —A. S.)

When income increases by 1% - consumption increases by b%

Julia K. Steinberger, Fridolin Krausmann
Marina Fischer-Kowalski, Nina Eisenmenger

International Society of Ecological Economics
Oldenburg/Bremen, Germany

August 22-25 2010

When GDP increases by 1,0% - MSW increases by 0,7%

(A. Mavropoulos, 2010)

15
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il - 3.2 Metabolic theory of WASTE ?
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Ecology, 85(7)
© 2003 by the F

Consumption = alhcome®

James H. Brown,'4
with James F Giiroovy,! ANDREw P ALLEN,! VAN M. Savace™ anp GEorFrrey B. WesT?!

Department of Biology. University of New Mexico, Albugu
*Santa Fe Instituwe, 1399 Hvde Park Road. Sama Fe
Theoretical Division. MS B255, Los

dexico 87131 USA
&7501 US4
New Mexico 87545 USA

Alamos National Laboratory

Waste = a. Consumption®
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Medziroéng mena HEC (koneéna spotreba

*
|
2 i 4 N
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3 i |“ ~ —
! i S
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4 I 1
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3.3 GDP/ Waste decupling ???
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Key Issue Paper® £ ISWA

rnational Solid Waste Association

ISWA. (2014). The Role of Landfills in the Transition towals Resource Management. 1080
The Role of Landfills in the Transition toward Vienna, Austria: International Solid Waste Association, ISWA General Secretariat.

Resource Management

Extractl i i
= Dispersion
/LIS
| =t 2l
Production af I
T 4 Reuse 1
uj l
1
I
=
: Resource or product
{Pre- jtreatment 1
|
: Residue or pollutant

Figure 1. Pathways for resources, products, residues and poliutants (amended with permission from
I sraclsaict 2WARY

Cossu, R. (2016). Back to Earth Sites: From “nasty and unsightly” landfilling to final sink and
geological repository. Waste Management 55 , pp 1-2.

18
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4. Uloha skladok v XXI. st.

Die Rolle von Deponien in XXI. Jahrhunderte.

dokumentu uveden v zavorce, a bude tak jesté predmétem dalsi debaty.

«MnoZstvi komunélniho odpadu by se mélo v nadchazejicich 10 letech omezit o polovinu,” slibuje
dokument. O polovinu by se mélo sniZit také uZivani materidlovych zdrojd, nicméné takowy cil je v

s

/CIRCULAR \
\ ECONOMY /

@:mss

FIGURE 2.
Global Use of Materials
=,
100
Extraction and Import
\1etals of natural Resources,
\ including Energy Carriers j
0%935.
75 coa\

\

2
2 \
S 50 -Gonstructjon
= & imdustri
(= -minerals
25
Biomass ® 00 T
o S e
i 4l
1
0 ..
© 1 @ V¥ © Vv 9O W o 1’ o o EEn
~ I ©®@ ®©® © 9 © © = == « (a0}
o o O O O O O © o o o o
- - Lo Lo ™ ™ o~ o~ [y} o~ o~ Al

Source: Gillian Foster et al., “Sustainable Consumption and Production,” in Stephan Lutter,
Fred Luks, and Sigrid Stagl, eds., Towards a Socio-Ecological Transformation of the Econ-
omy, Institute for Ecological Economics / Vienna University of Economics and Business
(January 2019); Circle Economy, “Circularity Gap Report 2020"

Chart: Manhattan Institute

Substitutes fossil energy

FIGURE 1.

Materials Requirements to Build Different
Energy Machines

18,000
B Other
M Steel
M Glass
13,500 B Concrete/Cement

Geothermal Natural Gas

Solar PV Hydro Wind

Source: U.S. Department of Energy (DOE), “Quadrennial Technology Review: An
Assessment of Energy Technologies and Research Opportunities,” September 2015, p. 390

Chart: Manhattan Institute

19



TECHNICKA UNIVERZITA V LIBERCI
S oy 5. Limity recyklacie @
R Grenzen der Rezyklierung

Emerging Challenges o
Waste Management in

Europe
Key messages

L] m ] ts Of Recyc li ng The following key messages can be drawn from this report:
& There 15 potential to increase the percentage of material collected Tor recycling in the
Rotterdam, 6" March 2020 CROW, M5W and WEEE waste streams. In absolute terms, the largest potential appears to exist
in the MSW stream, calculated at approximately 111 or 139 million tonnes (depending on the
Client: European Environment Agency (EEA) method used). In relative terms, WEEE shows the highest increase in potential recycling

Direct Service Contract No EEA/HSR/19/003 [=103% ar +112%, depending on the method wed):

Table 0-1 Current recycling rates versus estimated recycling potential, per waste stream

Recycling Change from Recycling Change from
Waste Current ) i .
: potential current recycling potential (top- current recycling
stream recycling rate
(bottom-up) (%) down) (%)
C&DW? 74%"* 96% +30% 96% +29%
MSW 43% 80% +88% 90% +110%
WEEE 37% 78% +112% 75% +103%

Source: Own development.
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Table 3-3 M5W material froctions and thedr recycling potential (EEA-32}, &3 Tound in [iterature

Maximiem Maximum
Material Share of the waite

n'-lr_','rhr.-g recyciting Evidence base ar ASSUMEpEI RS

fraction stream (XL, &)

potential (kLh

Food waste | 73,793 25K | 95% 700,103 warld Economic Farum {2019).
Papai g
g2 53,131 (18%) a4 50,894 | IMPACTPaperfiec (1016),

bsaard

Plastic 15,421 {12%) TOAL | T4, a4 Mordic Council of Ministers (2014},
Thir maie-up aff this meterial
rictiam 15 unkace and no

Orthar !

29,547 {10%) 41% 12,648 defTaitian could be found, The
currant racycling rate of EEA- 33
COUMLries wal used as & prody."
The make-up of this marerial
fractiam 15 pnkaown and no
Dithar 13,614 {8%) 43% 10,117 definition could be found. The
current recycling rate of EEA-12
| coumtries was used as 3 prowy, !

Comiustie

Garden

17,7700 &) 1005, 17,710 Danish Enviroremental Agency (1999).
waste
/ Dutch Waite Management Adsociation
Glass 14,759 |5K) Ty 11,305
| 12015),
The maimum estmated patential
Rubibde 14,799 15%) BEY 14,192 recycling rate of mineral CRIVW (as
faund m section 3.1.1) was used,
Teatiles 11,807 {45} Fd5M I B.737 Bartl (2018).
Mappies and
i 8,855 (T%) 70% 5,198 EC {n.d.").
sanktary
_products |
Steel 5,903 {2%) 5% | 5,608 Delaitte (2017)
Alumirium &85 1%) 97% | 1,843 Green Allianco {3019).
Estanda’s recycling rate of lange
nousehold appliamies [EE{EED‘"&' 1
White goods 2,952 (1%} Tik 2,215 WEFEL: e e pacicl it for

such appliances in the EU, was used
a5 h proxy [Based on data from
Evrostat, 2019d; and EC, 201%0)
Total _ wsaioon | wow | aavams |
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Maximum
recycling
potential (%)

Share of the waste
stream (kt, %)

Material

fraction

5. Limity recyklacie
Grenzen der Rezyklierung

Table 3-3 MSW material fractions and their recycling potential (EEA-32), as found in literature

Maximum
recycling
potential (kt)

Evidence base or assumptions

Plastové odpady v Nemecku
- predovSetkym obaly z plastov (5,20 mil. t - 85%).

6,15 mil. t

Food waste 73,793 (25%) 95% 70,103 World Economic Forum (2019).
Paper and
baaid 53,131 (18%) 96% 50,894 IMPACTPaperRec (2016).
oar
Plastic 35,421 (12%) ( 70% ) 24,794 Nordic Council of Ministers (2014).

Zneskodnens
Zhodnotené il
06%—>»___ 7
N 6,11 mil. t
~
~
\\
~,
~
\\
~, T
\\\ 1
S Energetické zhodnotenie
\\\ 21
N 324mi t
VyuZite ako surovina esidua
\slgbo nadalsie zhodnotenie. | .-, S :kfzﬂ
~, a4 E .
~
~
\1,8\7 mil. t
Fachkonferenz ,Deponien und S~
Abfallwirtschaft” in Zittau ~ Energeticke vyusitie
i a 1 - Altlasten — - .Bil - N v spal‘m{rya:!; (WHE).
l N 2,14 mil. t
erlam Labbert DEPONIEWORKSHOP ZITTAU-LIBEREC 2019 i \\
14.-15. November 2019 I e \\\
K tstoff ti imR li N Dalgie materialove
unsistorisortieru ng im ecyc Ing ( Export na zhodnotenie v zahranici. O 08% e 3 \mo\dnotenie v Nemecku
0,59 mil. t
— s
i mﬂ ! nergetick vyZii
8,15 Mio, 1(100%) (N
5,20 Mia. t (100 %) = = | So
\\\
™ ~
Verwertung Beseitigung ~,
68,11 Mio 1 (89,3 %) 0.04 Mio_t (0.7 %) \\
5,17 Mio. t (99.4 %) 0.03 Mio. 1 (0.6 %) \\ R kl t | t - h d d
s e S e B 9 : g ; So ecyklat z plastovych odpadov
; R“,dmg.“ 209% Recyklat pre da\sw_e spracovanie 2869 (vrétana obalov z plastoy)
Energetische Verwertung / Stoffliche Verwertung \ 188 mil.t 176 mil. t

3,24 Mio. 1(52.7 %) 287

3,15 Mia. 1 (60.6 %) 202

Mio 1 (48,7 %)
Mio. f (38,8 %)

Energetische Enel che
Verwertung in MVA Verwertung als EBS Verwertung
214 Mo 1(34.8 %) 1,90 Mie. £ (17.9 %)
2.10 Mio. ¢ (40.4 %) 1.05 Mio. £{20.2 %) 1.97 Mio. { (37.9 %)

Verwertung
0,05 Mio. 1 (0.8 %)
0,08 Mio. 1 (1.0 %)

o

Reste zur energetische Werkstoflliche Verwertung
in Deutschland
2,23 Mio. (36,3 %)
1.26 Mio 1242 %)

'
: 2,82 Mio £ (45.9%)
i
]
i
i

Werkstoffiiche
Verwertung im Ausland
0.58 Mio. t (8,6 %}

0,71 Mio t(13,7 %) 2

Qutput an Rezyklat
1,88 Mio. 1 (30,8 %)
0.90 Mio. t (17.3 %)

Nova surovina

12,61 mil. t
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Cossu, R. (2020). WHAT ABOUT RESIDUES FROM CIRCULAR ECONOMY AND ROLE
OF LANDFILLING? DETRITUS , Detritus / Volume 09 - 2020 / pages 1-3.

[ o e £ £ o )

RR ' Recovery

|
| 2 . . 7 V4 LI 4 7
| > gRecycle S T Oficialne prezentované materialové toky
ol | SRR Tyl nadhodnocuju RECYKLACIU
i RR=0.1(TT+TT) |
| I
i = : T« TTa=02RR | |
MSW—— > Tt — L5 Thermal disposal
| I | " y
! | i (Gasified material)
i : | =TT+TTyelF Ry
| : LFrr=02(TT+TT,,) :
| ' |
| ? LFy=02RR | |
1+~ landflling - — Landfilling
@A ~ (Deposited material)
)1 =LF4LF#LF,

N

K \
%
N\
70.00 90.00

+0
100.00

Landfilling

Et Detritus / Volurme 09 - 2020 / pages 1-3
https:/fdoi.org/10.31025/2611-4135/2020.13920
& 2020 Cisa Publisher. Open access article under CC BY-MC-ND license 23
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Cossu, R. (2020). WHAT ABOUT RESIDUES FROM CIRCULAR ECONOMY AND ROLE

OF LANDFILLING? DETRITUS , Detritus / Volume 09 - 2020 / pages 1-3.

RR . Recovery

&Recycle

» Recycling
(New products)
=RR+ RRTI_TTHR_ I. F AR

RRr=0.1(TT+TTg)

TT,=0.2RR

T .| Thermal
MW | Treatment

(Gasified material)
=TT+ Tl P -RRy;
LFr=0.2(TT+TT,)

LFy=0.2RR

» Landfilling
(Deposited material)
=LF+LF+LF

b <
> Landfilling —

(=

\
\
\
\
\
\
\
\
\
\
‘\ » Thermal disposal
\
\
\
\
\
\
\
|
\
\

Skutocéné materialové toky odpadov
su iné
ako uvadzaju politici.

5. Residua — Uberreste

MSW
J7_55 OA) 40 OA) 5 OA)
\/ J
Recovery + Recycle —40%
- o Thermal Treatment —30%
V
[ Landfilling
I | I | o,
60 % : 70 % : 100 %
| 20% | 20%
20% | 0% |
I | | N
m— | SEEESLS S -
I ' b
L S—— I { |
| i I
| ' I )
e == Tt 2 I
| ' | I
= I:, 3 L L I
Bs : =& £
v v ¥ b
|
Recovery Recycle Thermal Treatment pe. 4
37 % 39 % Landfilling
24 %
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Biedermann, M., & Uematsu, Y. (2011). Mineral Qil Contents in Paper and Board Recycled e

to . Packaging Technology & Science , 24(2): p. 61-73. . —_—
e — Lo N

Xll/2012 - aféra s kontaminéciou potravinarskych vyrobkov (Gokolada, ryza, cerealie) PAH a dalSimi ropnymi .

latkami zrejme z recyklovanej lepenky. Zdroj: RECYCLINGmagazin.de 12/2012 ,Mineraldl in Lebensmittelver- Smarter, greener,

packungen: Werden alarmierende Studienergebnisse verschwiegen?", ,Neue Untersuchung der Adventska- more inclusive?

lender bestétigt erste Testergebnisse”, ,Belastung von Lebensmitteln durch Mineraldlbestandteile”... :

Indicators to support the
Europe 2020 strategy

Amerlc‘ane‘fe‘c%‘ie‘" potravm‘y balit do https:/fwww.idnes.cz/zlinfzpravy/cardbox-packaging-zadverice-karton...
recyklatu, rika sef kartonove firmy

Sosnovcova, J. (2020). Jsou PET lahve vyrobené z recyklatu zdravotné bezpeéné ?
Odpadové forum, roénik 21 ¢islo6 , 8.

X/2018 - ARNIKA.CZ ,Jedy z plastového odpadu se vraci do naSich domacnosti kvili Spatné recyklaci“ Zdroj:
https://arnika.org/jedy-z-plastoveho-odpadu-se-vraci-do-nasich-domacnosti-kvuli-spatne-recyklaci

OSE NT;
Cd = 1170+150 pg g* | Cd = 19,400+1610 pg g*
Pb = 10,900+905 pg g* ! w(BOLD winin FL 1K Ph =46,50043470 g g*
20190718 Cr<100 pgg* b SPICE, s DELICIONS Cr<70pgg’
Heavy Metals in the Glass and Enamels ' £\ = sl
J—— ~lal
of Consumer Container Bottles = BELONGS var 1 MEITS Pb-Lys
1 / W vour MOUTH I
Turner, A -t v | | (se-Ka1)
http:/fhdl.handle.net/10026.1/14646 r Pb-Las m'CY Rick RV t /
- | g, | FC
‘ Pb- LE NCED €. . I §
. | Lps :“‘NNG;_I‘-; auAQUS‘WEHNE & Cd ~Kux
Cd-Key " FARTHY DROP S L1 —

B L N e
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Dr. rer. nat. Karl Biedermann

®

Bundesministerium
filr Umwelt, Naturschutz,
Bau und Reaktorsicherheit

Die Deponie — unverzichtbares Element
der Kreislaufwirtschaft

Dr. Karl Biedermann

Leiter des Referates WR Il 5

»Produktionsabfélle, gefahrliche Abfalle, Deponierung®
im
Bundesministerium fiir Umwelt, Naturschutz,
Bau und Reaktorsicherheit

.‘T'l
" DA 2152014 Forum: Entsorgung mineralischer Abfille Hannover Karl Biedermann BMUB

o¢nosti s nulovym odp
odpad nebude znesko
7dy bude na 100% recyk

ion eines Null-Abfall-Un

péné mrtve ?
irklich tot?

je nemozna.*

Biedermann, K. (2012). Die Weiterentwicklung der Deponieverordnung / die Zukunft der
Deponie in der Kreislaufwirtschaft. ABSCHLUSS UND REKULTIVIERUNG VON DEPONIEN
UND ALTLASTEN . Karlsruhe : 22. Karlsruher Deponie- und Altlastenseminar 2012 .

Schenk, K. (2012). Die zukinftige Rolle der Deponie in der Technischen Verordnung Gber
Abfélle (TVA) der Schweiz. ABSCHLUSS UND REKULTIVIERUNG VON DEPONIEN UND
ALTLASTEN . Karlsruhe: 22. Karlsruher Deponie- und Altlastenseminar 2012 .

Huber-Humer, M. (2012). Die =zukiinftige Rolle der Deponie in der Abfallwirtschaft
Osterreichs. ABSCHLUSS UND REKULTIVIERUNG VON DEPONIEN UND ALTLASTEN .
Karslruhe: 22. Karlsruher Deponie- und Altlastenseminar 2012 .
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Landfill Impacts on the Environment—Review

Magdalena Daria Vaverkova 200

! Department of Applied and Landscape Ecology, Faculty of AgriSciences, Zemédélska 1,
Mendel University in Brno, 613 00 Brno, Czech Republic; magda.vaverkova@uake.cz

2 Faculty of Civil and Environmental Engineering, Nowoursynowska 159,
Warsaw University of Life Sciences—SGGW, 02 776 Warsaw, Poland

check for

Received: 11 June 2019; Accepted: 29 September 2019; Published: 3 October 2019 updates

vzdy mat’ svoju ulohu

n im Abfallmanagementsys

6. Conclusions

Thus far, however, with respect to the current situation and rich style of living adopted
in industrially developed countries, the idea of waste management systems functioning without
landfilling—at least in the foreseeable future within one generation—seems to be somewhat utopian.

From the literature review, it is evident that even if high levels of waste avoidance, reuse and
recycling are achieved, some waste materials will always need to be forwarded for disposal. Therefore,
the concept of sustainable landfill should be implemented. A truly sustainable landfill is one in which

the waste materials are safely assimilated into the Surroundini environment.
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Multidisciplinary
Journal for Waste
Resources & Residues

Aetritus

Editorial

WHAT ABOUT RESIDUES FROM CIRCULAR ECONOMY AND .
ROLE OF LANDFILLING? 4 Universita i Padova

landfilling plays a much higher crucial role in waste
management strategy than generally recognised by au-
thorities;

+ landfilling should be conceptually and technically re-
modelled in order to fulfil the fundamental strategic role
of acting as a sink in Circular Economy strategies; this

e refl [ se requlations.

“zero waste” (ZW) appears an even more unrealistic
proposal, and can be considered solely when viewed as
a conceptual trend;
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PROBLEMS IN TRADITIONAL LANDFILLING AND PROPOSALS FOR
SOLUTIONS BASED ON SUSTAINABILITY

Valentina Grossule '* and Rainer Stegmann ?

' DICEA, of Civil, Archi i and University of Padova, VuManaN:l.aslaTPadavl.lraly

# Hamburg University of Institute af Energy Harburge 36-21079
Hamburg, Germany

1. INTRODUCTION

In recent years, the Circular Economy has become the
key lynchpin underlying the waste management system.
This has led to an increased focus on the role of recycling,
viewed as a definitive solution for waste management, and
to landfill being deemed an obsolete and potentially redun-
dant system.

Rainer Stegmann

TuTech Innovation GmbH, Germany

,10 viedlo k presvedcC
recyklacia je za definitivne ries
Uju za zastarany a pot

- not all materials can be recycled and recyclable prod-
ucts cannot be recycled endlessly;

+ contaminants contained in the products tend to accu-

' mulate in the recycled materials and residues; 29
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Skladkovani v 21. stoleti
je anachronismus

THE LANCET

Nmn" uiwml ZAKONA

Prof. Raﬂav]lvt: 0SSU L [ mpmn i

| e pidl, b we e podatile od £
"OMMENT | v

M, s miatupch nﬁlmhmo 1K cx
37 (R a smnuivims ve sisimpc obed
weimina se SM0 CH 0 —mswtu.my
mm-hunm =0 ol nivtly zate
nefbditich mésicic maiSt prosasre
nm ¥ Pazlamseni

Offline: Science and the breakdown of trust

ardl Hort

Mezinarodn orkshop
,Problematika niaklddani s odpady

v ¢esko-saském pohranicéi*

! nivish b sikond by melo It

SKLADKOVY WORKSHOP LIBEREC — ZITAVA

12. a 13. listopadu 2020

Odbornici /

J. Budaj: Musime smerovat k
uplnému zastaveniu
skladkovania

Miera energetického zhodnocovania odpadu
musi na nejaky &as stipnut, aby sa ukonéila éra
skladkovania, mysli si minister Zivotného
prostredia.

Von 6/2006 bis 11/2010 wurden
insgesamt 8 Minister Umw.

ersetzt...

Ale ani nac
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Landfill ? or Sink ? or Storage ?

...zneskodneny / uloZeny ... trvalo / do¢asne....
Smernica o skladkach je eSte z roku 1999.

Nutne potrebujeme novu terminolégiu !!!

(vid: WEE/ pyrolyza / splyfovanie/ plazma...)

Baling Waste for the Landfill

Figure 9.1
Placing of bales at the landfill. The open ‘“front” of the landfill is about 500 m’. To the ri
filled lane with top cover can be seen.
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Meni sa technoldgia skladkovania.

CAVAGLIA' - BIELLA, ITALY

Vegetative Soil

—~Waste_~

Nonwoven Geotextile —

Geogrid Reinforcement =N

"
b3

Drainage Composite
Geosynthetic Clay Liner —

32



TECHNICKA UNIVERZITAV LIBERCI

www.tul.cz |

Hochschule &
Zittau/Gorlitz 1 TN

7. Landfilling XXI. =

FIRST WORLDWIDE REGULATION ON SUSTAINABLE LANDFILLING:
GUIDELINES OF THE LOMBARDY REGION (ITALY)

Raffaello Cossu 7, Dario Sciunnach ?, Silvia Cappa ?, Giorgio Gallina ?, Valentina Grossule '*
and Roberto Raga '

! DICEA, Department of Civil, Architectural and Environmental Engineering, University of Padova, via Marzole 9, 35131 Padova, ltaly
? Regione Lombardia, Piazza Citté di Lombardia 1, 20124 Milano, Italy

INERT WASTE LANDFILL NON-HAZARDOUS WASTE LANDFILL HAZARDOUS WASTE LANDFILL

>I " _ j|' ! " >1 "
>0.5m : >0.5m 3 >0.5m
k=10°m/s k=10%m/s k=10"m/s
-
- 50,5m >1.5mm, HOPE
k<10°m/s k<10*m/s >0,5m
- k<10®*m/s
>0.5m
k=10°m/s >0.5m
k=10"*m/s
INERT WASTE LANDFILL NON-HAZARDOUS WASTE LANDFILL HAZARDQOUS WASTE LANDFILL
>0.5m >0.5m
k=10?m/s k=10"m/s
d=16-64mm d=16-64mm
>2.5mm, HDPE >2.5mm, HDPE
Bottom T >t i
-9, -9
Iandfi ” ] d=16-64mm k<10°m/s k<10°m/s
" >1m >Im =5m
k<107m/s k<10°m/s k<10°m/s
505 >0,5m >0,5m
2T . k calculated on the basis k calculated on the basis
k<5x10°*m/s ) " ¢ "
of hydraulic equivalence of hydraulic equivalence
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DRENAZ je kriticky faktor skladky !

hrubo zrnny Strk (16/32-64)
velky priemer rary (min DN315)
rury ni¢im neobalovat'!
perforacia min. pr. 10 mm (plocha 3-5%)

Caste tlakové preplachovanie potrubia

radsej priame useky dren. rur ako ,rybia“ kost

moznost inSpekcie rur pomocou kamery

Odours

Reduced gas

"—X— circulation

Gas extraction wells

S

Leachate
accumulation

P —

Mechanical
instability

|

Leachate

zvislym Zb. Cerpacim Sachtam sa radSej vyhybat' !

WASTE

JIYHOVA

WASTE

(ILSYM HONOUHL
SIAOW HILVM
SARCEIVENER))

SLOPED TO s,
TRENCH

12" GRANULAR DRAINAGE LAYER

12" INTERMEDIATE FILTER AGGREGATE
12" COARSE AGGREGATE

6" HIGH DENSITY POLYETHYLENE
SDR 11 PERFORATED LEACHATE
COLLECTION PIPE

SLOPED TO
TRENCH

RRGLRUY, g’
S N NSNS S
SN

Y

ARCRRAGTXAI

100z NON-WOVEN GEQTEXTILE

60 MILLIMETER HIGH
DENSITY POLYETHYLENE
LINER

24" CLAY BARRIER LAYER

J' escaping
Faster leachate infiltration

through the mineral liner

(Darcy's Law)

Fig. 1. (@) Cross section through a typical primary leachate collec-
tion system in a municipal solid waste landfill; () idealized loads

acting on a soil-pipe system with distant boundary stress G,,.

(@) SOLID WASTE

=040 %90“00005
0 oSy Gravel (16 - 32 mm
winne GagteXtile s D DOQDU%DD%/—( ........................ )

o)
Perforated Pipe——7208 50

Geotextile

LINER SYSTEM
34
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Dodatocne Cerpanie
priesakov
pri zlyhani drenaze:

vrty z povrchu
alebo plynové studne

Recultivation layer
Drainage layer
HDPE-membrane
il 5 e, Mineral liner

i — Equatlm layer

Leachate collection
pipe

Drainage layer with drainage pipe

Submersible pump HDPE - membrane Leachate collection system
Eﬂmm Collection of surface water and drainage water
Geological barrier Leachate treatment

115m

FIGURE 5: Lowering water table by means of vertical wells with submersible pumps. 35
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Vyhody:
NOVV KONCEPT skladkovania - zlep$uje odvadzanie priesakov

LV /4 7 - 1711 t b k Y 1
- pocas prevadzky skladky budovat'’ -i\n/;/zéﬁjeeZ?arbeili’?up’::e;évama
depte v G
B - rychlejSi rozklad BRO
a 5 m v hornej Casti skladky !
hrubka 30-50 cm odpad. kamenivo fr. +30 mm

alebo aspori drenazne rebra

- skracuje dobu naslednej starostlivosti

~ Combined horizontal layers

fx/ filled with coarse inert material
A _ N J for air/exhausts and leachate
el = — m\‘.{: from consolidation
P —",-', :
4 a " . — Horizontal gas collection
slope>1% 4 ~ slope>1% -y ny
3 = 3 _— Vertical drainage for accepting
. A A, leachate from the horizontal
- —= — Wk, drainageslayers/pipes
- - : J 4 e . i
£ o . _ . =4 - o .
= i ——ul, ----.h—:—_ L=
e s wE—— — LI e oS i £=
_—'Elﬂ-gaaeg_—ﬁui N
\.:\ \ "\ ‘e Drainaae laver with drainaae pive ! /
\ \._ HDPE - membrane Leachate collection system ¢ /’ f
5\ = Mineral layer : : FER
\ \~ Equation layer Collection of surface and drainage water =
- Geological barrier LFG treatment —
) 115m

FIGURE 6: Modified landfill concept with multi-purpose horizontal layers of coarse material (Stegmann, 2017).
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Moznosti na-vysovania kapacity existujucich skladok

Some topics of current practical relevance in
environmental geotechnics

. . . | 3 i3
Maria Eugenia Gimenez Boscov' (5, Paulo Scarano Hemsi™"
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Figure 3. Geometric configurations in piggyback expansions: (a) vertical, (b) lateral, (¢) mixed, and (d) veneer (Based on Qian et al.,
2001, Tano & Olivier, 2014, Bonaparte, 2018).
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Rozdielna kohezia + frikcia = potrebny je iny typ skladky ! .
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Geotechnical design engineers must be cognizant of multiple
potential static and seismic failure and displacement modes, at each
stage of waste fill development.

——
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Figure 4. Example of stability calculation for waste Assumption 2, failure Mode 2, final height with horizontal multilayered geogrid rein-
forcement
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Compacted Clay 1 m (or equivalent system : GCL/SBP/clay)

Filter fabric

Leachate drainage gravel layer = 50 cm (or equivalent system : gravel+GCD)
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PE Smooth/textured GMB 2 mm (depending on the site context)
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Leachate and gas collector (trench, perforated pipes)
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Figure 5. Proposed typical section of piggy-back liner system. 40
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|
Priefny rez v mieste £achty M = 1:250/250

N

T

,i

| Hochschule

I I | Zittau/Gorlitz

TECHNICKA UNIVERZITAV LIBERCI

www.tul.cz

®

@

. 05°¥5L — £2TH
\ |thoud Luzipzog

BS¥GL — LOFS

predpokladané dno kazety

projektovand REKULTIVACIA

COPSL — HEWY

SOPFL — BLLE

OLEFL — LE'ST

ZEBEL — 0E'ZE

S56EL — MOHL

oo'gEL — ZEWH

SELEL — L9701
DELEL —| BEQL

o3ZpoJy oonfnayss)

08'5EL — TE8

= 1oid GE'GEL HE
5 g
£ o
& (ousgfaou) px
POleE INHE dAEEE - SIS — Djysog FHGEL —4 o0

ajag tebian susacEgo
egaisal

v oayea — jobu Asou

st s s s |

LZ'BEL

l.II..Iﬁ_Hu..DMm_No.ll_.:U.D!. Bt 124 £

BL'BEL
awm.m._. — 0554~
z =€
5
§ 78
= -4 .m
<
=
w

42



TECHNICKA UNIVERZITAV LIBERCI

www.tul.cz |

MSEB - ix

o | Hochschule & O
Zittau/Gorlitz 1 TN
PRIECNE REZY J, I, H
M 150
REZ )
i . . 1

WYSTUTERE WASTPOWE TaLESD

RITT]

EORCHNAYAT ADVMA .00 LW K

SCHEMA CELKOVEJ DLZKY GEOMREZE

OBALENIE LAVA STRANA (0L) OBALENIE PRAVA STRANA [OP)

STRED VRSTVY

[ KOTEVNA DL2KA 1 KDY |

| KOTEVNA DLZKA 2. [KD2)

1 i

tRESAH GEOMREZ] = MIN, wj

CELKOVA DLEKA GEOMREZE = OL-KD1-0PsKD2

SCHEMA VRSTVENIA ZASYPU (SENDVIC)

B
e
ik
00 250 {10
500

MIESTNY MATERIAL {F6-CL
—BETONOVY RECYKLAT

na Slovensku ?

Vonkajiia a vnitorna stabilita nasypového telesa
Obr. 4.: Polygondlna $mykova plocha (Three-part wedge) - Fsmin = 1,53
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