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Problem of inert waste management in Luxembourg

CU NTEXT ( LUXEMBOURG ~ POLITIQUE-SOCIETE ~ ECONOMIE MONDE  GRANDEREGION ~ POLICE-JUSTI
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# Accueil | Politique-Société | Déchets inertes : au Luxembourg, la benne est pleine

Déchets inertes : au Luxembourg, la benne est pleine

00®OO00

) Le Luxembourg ne cesse d'exporter des déchets inertes
? a l'étranger. Sur le territoire, les sites d'accueil pour ces
Jza  rebuts voient leur capacité fondre et les futurs lieux de

\ dépots sont rares.
Trend of the inert waste production in
Luxembourg (on average: 7.5 Mt/year) :
Source of data: EUROSTAT (2022) foum i ncvents (Pl Gt peicot s etk )
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Environmental sustainability of excavated soils

SPECIFIC OBJECTIVES

|. to characterize the prevalent (business-as- = > . . welp Hm,ﬂmm

usual) management of excavated soils ?:'L'ui‘fnili‘u'?;'< =ty 2ig! e o > steamd bl
from construction and public works in Leomboug > Lugembours > sol m Lxembours. "
Luxembourg: analysis of material flows ~ 1 L 1
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lI. to evaluate the environmental impacts
derived from current practices of prevalent
management of excavated soils in
Luxembourg: life cycle assessment (LCA) ity i iy
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lll. to compare these impacts with those :
(positive and negative) associated Wlth an Soil excavation s Transportin 5 Final soil deposition

in Luxembourg Luxembourg site in Luxembourg

alternative management system that would m
ideally re-use the whole amount of
excavated soils in Luxembourg o

(water, fossil fuels,...) (water, fossil fuels,...)
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energy consumptions energy consumptions
and infrastructure and infrastructure




Hypothesis

ALTERNATIVE SYSTEM et e e
MORE SUSTAINABLE THAN
BUSINESS-AS-USUAL
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Environmental sustainability of excavated soils

METHODOLOGICAL STEPS
/

Excavated Soil Flow Analysis

1) (ESFA) 3 )

e Collectionand RN @Y/e [SNI\EIIela  «  Construction of the modelling framework
selection of data (LCI) * Calculation of aggregated indicators

e Historical time series

analysis of soil flows
Life Cycle Impact +  Selection of impact categories
NS e (Re/N  «  Calculation of impact category indicators

Interpretation

Goal and Scope

~

*  Objective and model assumptions
*  System boundary definition

*  Comparison with literature results

* Consideration of uncertainty, barriers and levers

o




Material Flows Analysis

INPUT/OUTPUT FLOWS OF EXCAVATED SOIL IN LUXEMBOURG:
DATA COLLECTION PROCESS

EEEEEEEEEEEE STaTEC
DU GRAND- DUCHE EEEEEEEEEEEE
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il DWOW nnnnn durable Institut national de la statistique
et des études économiques

Time reference: 2010-2021 (complete and comparable coverage: 2016-2019)

Categories of data flows:

NACE sector producing waste materials

Total amount of each soil waste exported from Luxembourgish landfills (in kt)

Exported waste per destination country (kt)

Exported waste per type of material (kt)

Exported waste per type of treatment at destination (in kt)




(AN €'T~) peOIGE
SMO|} pa1Jodxa AlJeaA

uoleuIWIje pue
JUBWIe31] 1SEM 105
WA 262~

sajoy bnp buiyjifyo0q
4o/ [10s Jo asn-a.

WN CC e~

$9559204d UOIIRIIXD
|elJaew pau|

(3N Z'9~) uondnpoud
|10S pa1eAeIXS AjueaA

sauJenb pue .
02.) 12y40W Supue) [euonal (3N €'T~) peOIgE

S PaJaN023J SMO|J pa3iodxa AjueaA
P 8V~

Uolles|Jo|eA pue juauiieal) 21Sem |Ios

uoneuiwid
pue juswieal}
31sem 10§

|eLI1ew Jaul

(AN Z'9~) uondnpoud
|10S po1eARIXD Ajue2A

$9559004d UOI}ORIIXD

sajoy bnp buljjifyonq saluienb pue

silypue| [euopeu

105 PaJanodal Pl 8V~

UoIleslIo|eA pue juswieal] a1sem |10S

suolejaldiaul 9|gissod g “Ju :synsad jo Alewwng

JdnoanaXn1 NI 110S 411vAvIXd 40 SMOT4 LNd1N0/LNdNI

sisAjeuy smo|{ |el1d)e\



Material Flows Analysis
INPUT/OUTPUT FLOWS OF EXCAVATED SOIL IN LUXEMBOURG

Excavated soil waste annually produced by economic sector in Luxembourg

8000
6000
kt 4000
2000
0
yr-2016 yr-2017 yr-2018 yr-2019 yr-2020
® Administration communale Services d'aménagement paysager
W Télécommunications sans fil Travaux de préparation des sites
m Construction de routes et autoroutes W Construction de batiments résidentiels et non résidentiels
m Exploitation de graviéres et sablieres, extraction d'argiles et de kaolin Other sectors (not defined)
ISTO)



Material Flows Analysis
INPUT/OUTPUT FLOWS OF EXCAVATED SOIL IN LUXEMBOURG

Typology and amount of excavated soil material waste moved out from
Luxembourgish landfills and quarries

(only recycled material, in kt)
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Material Flows Analysis

INPUT/OUTPUT FLOWS OF EXCAVATED SOIL IN LUXEMBOURG

Total yearly exported soil inert waste per destination country
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Material Flows Analysis
INPUT/OUTPUT FLOWS OF EXCAVATED SOIL IN LUXEMBOURG

(A) Yearly exported soil waste from Luxembourg per type of material, (&) yvearly amount
of waste per type of treatment at destination (in France, Germany or Belgium)
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01705 04 - Terres et cailloux autres que ceux
visés a la rubrique 17 05 03

W 19 12 09 - Minéraux (par exemple, sable,
cailloux)

M 1701 07 - Mélanges de béton, brigues, tuiles
et céramiques autres que ceux visés a la
rubrique 17 01 06

| 0190802 - Déchets de désablage

017 09 04 - Déchets de construction et de

| démolition en mélange autres que ceux visés

aux rubriques 1709 01, 17 09 02 et 17 09 03
@ 170101 - Béton
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Material Flows Analysis

INPUT/OUTPUT FLOWS OF EXCAVATED SOIL IN LUXEMBOURG

(A) Yearly exported soil waste from Luxembourg per type of material; (B) yearly amount

of waste per type of treatment at destination (in France, Germany or Belgium)
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Material Flows Analysis

INPUT/OUTPUT FLOWS OF EXCAVATED SOIL IN LUXEMBOURG

Distribution of soil inert waste per treatment location abroad (~75 locations in total)*

Belgium
~17 kt of inert waste between 2010 and 2021
other places

(each < 2kt)
21%

ROCHEFORT
37%

MESSANCY
12%

France
other places (each < 200kt) .
13% ~12321 kt of inert waste between 2010 and 2021

ESCHERANGE
2% MALANCOURT-LA-MONTAGNE

33%

WERVIK-GELUWE
30%

HAYANGE
AUDUN-LE-TICHE 2%
3%
DABO
3%

TERVILLE
3% ENNERY
4%
VANDOEUVRE LES NANCY
4%

HUSSIGNY-GODBRANGE
16%
CATTENOM-SENTZICH
5%
MONTOIS-LA-MONTAGNE MAIZIERES-LES-METZ
5% 7%

* Locations that received less than 2 kt of soil (in Belgium), 10 kt (in Germany) and 200 kt (in France) over the timeframe 2010-
2021 are not shown for simplicity, but their value contributes to the total value of the aggregated item “other places” on every pie

SCHLOSS THORN Germany
2% ~810 kt of inert waste between 2010 and 2021

NOHFELDEN-SOTERN other places (each < 10kt)

2% 5%

%

TRIER

2% EISENACH

18%

BITBURG
7%

NEUNKIRCHEN
13% RALINGEN-KERSCH

18%

LANGSUR-
MESENICH
15%




Life Cycle Assessment (LCA)

ENVIRONMENTAL IMPACT ANALYSIS: THE “LCA™ METHOD

ISC 14044:2006(E)

INTERNATIONAL
STANDARD

Goal and
scope
definltion

Inventory
analysis

|Impact
assessment

Llfe cycle assessment framework

Examples

Life cycle Inventory results

S0,, HC, ete.
(kg/functional unit)

Interpretatlon \
|
¥
Evaluatlon by
| _ completeness ]
Identlfication of check:
slgnlficant [ssues - sensitivity check;
- conslstency check;
- other checks,
¥ Direct
applications
»| - Product
development and
Concluslons, Imltatlons and recommendatlons [mprovement;
- Strategle
fa—| planning;
- Publlc policy
J making;

- Marketing;
- Other.

Characterization madel

Baseline madel of 100 years of the Intergovernmental Panel on
Climate Change

Category indicator

Infrared radiative forcing (W/m?)

Characterization factor

Global warming potential (GWP.;,) for each greenhouse gas
(kg CO,equivalents/kg gas)

Category indicator result

Kilograms of CO,-equivalents per functional unit

Category endpoints

Coral reefs, forests, crops

Envirenmental relevance

Infrared radiative forcing is a proxy for potential effects on the climate,
depending on the integrated atmospheric heat adsorption caused by
emissions and the distribution over time of the heat absorption

7« — 3 i
S Impact Lo
bV pad == Acidfication
LCl results assigned ey Idifyl ig€l €
w5 (mkact satomony = Acidifying emissions b
(NOyx, SO, etc. asslgned 8
Characterization model to acidification) é
=
. Proton release <
(H' ag) E
i=4
2
2
\ &
- forest N
[ - ¥
- efc.
Merchan et al. (2017), in: Proceedings of the BIVEC-GIBET Transport Research Days
L] O
Raw Production
materials ¥ ﬁi
End-of-life Diesel P
: A
/n\ E Manufacturing Maintenance
Road Lorry ma Road Lorry
¢ Road transport operation
Term Example
Impact category Climate change
LCl results Amount of a greenhouse gas per functional unit




Life Cycle Assessment (LCA)

ASSUMPTIONS FOR MODELS COMPAR
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Life Cycle Assessment (LCA)

ASSUMPTIONS FOR MODELS COMPARISON

Rttty

Transport s

g e
my L
g 3 s

0.0 abroad
Transportin S Landfills in Recovery and use of alllin-
Luxembourg Luxembourg soil in Luxembourg

Fossil fuels " Fossil fuels Fossil fuels
consumption en consumption consumption
and infrastructure
Phas Phase 3 Phase 4 Phase 5

(A)
(

/

Calculated average, minimum and maximum distances B)

H H H H Pollutant
for the business-as-usual scenario of soil transportation emissions
in Luxembourg I
.~ S .
] )
Average Min Max Weighted . Welghted Weighted Welsited 1 % !
% remaining distance in the distance in the e 1
Site distance  distance  distance A average 2 median s 1 1
(km) (km) (km) eapacity distance (km) SoEE distance (km) SR ! m 1
percentile (km) percentile (km) 1 |
" F 1
Hosingen 54.9 0.8 96,3 3% 57.9 173 64.8 825 Transport in 1
Nathum 59.2 0.0 102.2 0% 61.1 205 686 86.8 \ > Luxembourg : >
Folkendange 42.8 5.8 82.0 1% 45.9 10.5 499 68.2 I . 1
Calmar-Berg 8.1 19 75.0 12% 41.0 9.0 434 61.1 : S :
Faolschette 47.6 6.4 90.7 13% 49.2 25.1 50.0 68.3 \ 7
Brouch 334 5.1 67.6 31% 36.1 14.2 374 53.8 Moo - -
Moersdorf 56.0 6.2 1017 4% TR 315 58.8 89.5 e
e Fossil fuels
Bridel 24.5 12 62.7 12% 254 9.2 248 52.4 consumption
Gadderscheier 33.3 0.1 105.6 0% 309 18 231 79.9
Mondercange 30.1 3.2 1211 4% 284 4.8 179 845
Altwies 32.8 5.2 833 19% 327 12.0 29.8 73.0 N\
Schwebsange 48.8 111 110.5 1% 48.4 23.3 43.0 100.0 .
Aggregated figures** 418 0.0 1211 100% I 38.1' I 10,5| 365 I 67.7 Calculated minimum distance of 8.8 km,
* Based on the absolute figures (in m*3) included in Table 1 for the year 2020; this information has been used to obtain the weighted figures and maXIm um dIStance Of 26'5 km
** Figures in bold have been used as reference distances to calculate the impacts due to transportation in the business-as-usual scenario




Life Cycle Assessment (LCA)

SUMMARY OF LIFE CYCLE INVENTORY RESULTS:
BUSINESS AS USUAL-SCENARIO

Transport in Landfillsin  Recovery and use of Transport
Luxembourg Luxembourg  soil in Luxembourg abroad
. . Score per FU Contribution by Phase (sau -model)
Category of environmental stressor Unit (1 ton of soil) Phase 2 Z Phase 3 Phase 4 Phase 5_BE : Phase 5_DE : Phase 5_FR
Natural resource extractions and land use
Raw materials (minerals, metals and fossil fuels), total kg 1.04E+02 7% 0% 0% 0% 3%
Natural gas m3 3.76E-01 33% 0% 0% 0% 13%
Water| m?® 1.07E+01 0% 0% 1% 16%
Wooden biomass m3 6.09E-05 0% 0% 1% 23%
Energy from renewable sources MJ 4.93E+00 0% 0% 2%
Land use changes (transformation from) m? 2.59E-01 0% 0% 3%
Land use changes (transformation to) m? 2.59E-01 0% 0% 3%
Land use (occupation) m’a 1.62E+00 0% 0% 1% 21%
Volume of land (repositories) m3 8.95E-07 0% 0% 0% 14%
Volume of land (repositories), annual m’a 6.40E-02 0% 0% 1% 28%
Air pollution
Radioactive substances emitted to air, total Bqg 1.38E+05 1% 0% 0% 13%
Pollutant emissions released to air, total kg 1.10E+01 0% 0% 1% 16%
Water vapour m> 2.11E-02 0% 0% 1% 19%
Waste heat M) 2.40E+00 0% 0% 0% 10%
Water pollution
Radioactive substances emitted in water, total Bqg 2.78E+03 0% 0% 1% 16%
Pollutant emissions to water, total kg 5.27E-01 0% 0% 0% 13%
Water discharges m? 1.05E+01 0% 0% 1% 16%
Waste heat MJ 5.72E-01 1% 0% 0% 14%
Soil pollution
Release of pollutants in soils, total kg 1.71E-02 0% 0% 0% 6%
Waste heat MJ 2.53E-03 0% 0% 1% 15%




Life Cycle Assessment (LCA)

SUMMARY OF LIFE CYCLE IMPACT ASSESSMENT RESULTS

Global warming Fine particulate matter Fossil resource scarcity Water consumption
(t CO,-eq.) formation (t PM, c-eq.) (t Qil-eq.) (Mm3)
" 120 180 " 60 1.20
o — o
5 160 5 I
3 100 2 50 — 1.00
= 140 =
®
80 120 40 ® 0.80
100
60 30 L 0.60
- 80
40 60 20 0.40
40
20 10 0.20
20 I
0 0 0 0.00 o
Business-as-Usual (BaU) model Vs. Alternative model

Comparison of the variability ranges (between min and max amounts) of each environmental impact
associated with the annual management of soil waste in Luxembourg (life cycle of excavated soil).
For the BAU-model, average data for the timeframe 2016-2019 are displayed.




Life Cycle Assessment (LCA)

SUMMARY OF LIFE CYCLE IMPACT ASSESSMENT RESULTS

[ ey

Transport in
Luxembourg

Phase 2

0.0!

Landfills in
Luxembourg
Phase 3

L

Recovery and use of
soil in Luxembourg
Phase 4

s

~ Transport
abroad

Phase 5

BAU

kt CO,-eq.

kt Oil-eq.

Global warming

yr-2016

yr-2017 yr-2018 yr-2019

Fossil resource scarcity

yr-2016

yr-2017 yr-2018 yr-2019

I Phase 2
[ Phase 4

[ Phase 5-DE
——Tot. avg.'16-'19 impact (BaUmodel)

Fine particulate matter formation

yr-2016 yr-2017 yr-2018 yr-2019

Water consumption

Millions m3

yr-2016 yr-2017 yr-2018 yr-2019

I Phase 3
I Phase 5-BE
Phase 5-FR

= = ALT-model (tot. impact)

SEEED
s

Transport in
Luxembourg

Phase 2

ALT
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Life Cycle Assessment (LCA)

SUMMARY OF LIFE CYGLE IMPACT ASSESSMENT RESULTS

Climate change

Fine particulate matter formation

Fossil resource scarcity

Water consumption

2.9 kg CO,-eq.

11.2 kg CO,-eq.

2.5 g PM, c-eq.
h 17.4 g PM, 5-eq.
1.0 kg Qil-eq.
h 5.1 kg Oil-eq.

49 L
_ 144.3 L

0%

20% 40%

60% 80% 100%

O ALT-model
W BAU-model




CONCLUDING REMARKS

o Around 7.5 Mt of excavated soil waste are produced annually in Luxembourg = ~12 t per capita, an amount which is ~4
times higher than the EU average (one of the highest amounts in Europe) = at the current rate of disposal of inert waste (~5
Mt per year), all the national sites will be saturated and not be able to host additional soil by 2030

o ~11 kg CO,-eq. per ton of soil landfilled or exported abroad are emitted due to transport processes and other land- and
backfilling activities; between ~25% to 47% of the impact is associated with the transportation in lorries from the
construction and excavation sites to the landfill areas in Luxembourg = when considering the shortest distances (i.e., 10.5
km), a high relative contribution to the impact is also associated with the transportation from Luxembourg to other destinations
abroad (mainly in France)

o Environmental impacts associated with alternative management scenarios for the recovery and re-use of the excavated
soil waste may considerably decrease when compared to the abovementioned business-as-usual situations, e.g.,
potential reductions of the carbon footprint (i.e., impact on global warming) in between ~72% to ~77% would be achieved if the
excavated soil material were all collected and transported in areas not farer than ~27 to ~9 km, respectively

o  Confirming previous hypotheses and qualitative observations, the re-use of excavated soil with alternative local nature-
based solution and restoration projects can help:
» reducing the environmental footprint associated with the supply-chain of inert waste
» preventing and mitigating the problem of overexploitation of landfills and quarries in Luxembourg
= hampering issues associated with severe traffic jumps, optimizing the logistics and avoiding time loss by the lorries

LISTE)
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