Life cycle assessment
(LCA) of waste
management systems

Development and testing of an operational model
- EASEWASTE
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Life cycle thinking in WMS

e L CA Is for environmental assessment of
systems.

e LCA identifies the most environmentally
significant.
e processes in the waste management system.
e burdens from the waste management system.

e LCA qualifies and quantifies actual
Improvements (local optimization or global
Improvement?)

e Waste hierarchy may not be valid in all
situations.
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What i1s the EASEWASTE model?

e PC-Based LCA model for decision support or)
waste management systems

e Ecological (environmental impact and
resource consumption) and economical profile
(costs and externalities).

e Flexible, transparent, and user-friendly.

e Large database (external and internal
Drocesses).

e Covering residential, bulky and garden waste.

e Avalilable in two versions (EASEWASTE2004
and EASEWASTE 2006 DU
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Model structure
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000
Modules in EASEWASTE | &t
One module for each waste treatment :
method:
e MRF — Organics and non-organics
e Incineration
e Bio-technologies — (Anaerobic and
composting). PRIMARY
e Remanufacturing. £ s ¢ oo
o Material utilization. 5| mesmenc | woswetorwase | ..
e Landfilling. 3 oesssmame | Ve Tomobgy |
e Use-on-land. 2 | B )
e Bottom ash. Freoa
e Fly ash. -
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EASEWASTE
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e EASEWASTE Model demonstration

View Model 2006
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Sensitivity analysis (ratio)
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Sensitivity analysis (Single parameter)
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Sensitivity Analysis Optimisations
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Accomplishments of the model

e User friendly interface.

e Flexible In terms of

e waste Input and composition,
e definition of waste technologies,
e analysis and presentation of results.

e Database with default process data
and LCIA and economic factors.

e Single process evaluation.
e Flexibility in modeling.
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Limitations of the model

e Database capacity restrictions causes
limitations In:
e Number of material fractions and chemical
substances for each material fraction,

e Number of sorting efficiencies and fractions.

e Limited number of waste types supported
(household waste, garden waste and bulky
waste).

e External unit processes are described by
terminated data at one level in order to
avoid eternal loops in the program leading
to instabillity.
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THANK YOU FOR
LISTENING!
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Comparison to existing tools | s
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EASEWASTE | ORWARE ISWM DST IWM2 Wisard
Developed by: DK Sweden US EPA UK UK
Purpose Decision Decision | Opti. Model, | Decision | Decision
Support, Support, Res. tool Support | Support,
Res. tool Res. tool Res. Tool?
Waste streams MSW MSW+Ind. MSW MSW MSW
Material fractions 65 12 35 8 41
Waste composition Yes Yes No No Yes
Waste tech. Unlimited 1 1 1 1
LCIA calculations Inven+Chr Inven.+ Inven. Inven. Inven.+
+Nor+Wg. Chr Chr, Nor.
S. Pro. evaluation Yes No No No No
External processes Yes No No No Yes
Sensitivity analysis Yes No No No No
User Friendly +++ + + +++ ++
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