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Int J Life Cycle Assess (2011) 16:728-738 733

Table 2 Contribution analyses of the USEtox™ normalization references for Europe and North America®

Freshwater ecotoxicity Freshwater ecotoxicity Human toxicity Human toxicity
Enmissi ) * (cancer) (non-cancer)
Substance misston PestLCI Pest-to-soil PestLCI/Pest-to-soil " PestLCI/Pest-to-soil "
compartment -
Eurone North Eurone North Furo North Eurone North
P America P America i America P America
Pesticides Aggregate 11% 10% 0% 0%

Metals Aggregate 83% 76% 56% 96%
NMVocC Air ) ) ) ) 39% 9% 2%
TOTAL 94% 85% 89% 82% 95% 97% 98% 93%
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USEtox™ (EU-1)
The present study

EDIP (EU-1)

Laurent et al. (2011)

IMPACT2002+ (EU-2a)
Lautier et al. (2010)

ReCiPe (EU-2b)
Sleeswijk et al. (2008)

Acrolein
Antimony
Arsenic

Cadmium

S

Chromium
Chromium VI
Copper
Cyfluthrin
Folpet
Formaldehyde
Furane
Isoproturon
Lead

Mercury
Terbuthylazine
Zinc

Agroscope

1,3-butadiene
Acetone
Acrolein
Benzo(a)pyrene
Benzaldehyde
Benzene

Butanol

Copper

Dioxins
Ethene
Formaldehyde
Hexanes

Iron

Lead

Mercury

Parathion-methyl
PAH (as B(a)P eq)*

Strontium
Thallium

Vinyl chloride

VOC, unspecified

Zinc

Aldicarb

Arsenic

Arsenic

Benzene
Benzo(a)pyrene Barium
Cadmium Cadmium
Chromium Chlorine
Copper Chloropicrin
Decabromophenyl ether
Dioxins Copper
Nickel Lead
Phenol, pentachloro- Manganese
Zinc Mercury
Lauryldimethylamine-N-oxide
Nickel
Selenium
Terbufos
Vanadium
Zinc
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USEtox® 2.0 fate model: Compartment system
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— Consensus effort roadmap

More realistic global pesticide emission

. fractions for use in LCA
Implementation in LCl databases

& full documentation 2017/2018

Stakeholder dissemination
workshop
Dublin 10/2016

Consensus building
workshop
Bordeaux 08/2015

Problem scoping workshop
Glasgow 05/2013

Modeling framework workshop
Basel 05/2014

Current LCA practice
e.g. 100% to soil

<pefan@dtu.dk> slide 6
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Primary Secondary fate Consensus-based
distribution and distribution model and process

SR Tprocesses processes ~ modifications

[ volatilization Degradation Uptake into
' from leaves in crop crops

Volatilization || Runoff from Macropore Degradation
from top-soil top-soil flow in soil in top-soil

Drainage Leaching Degradation
system through soil in sub-soil
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WP1 Project coordinationg

Dissemination | consensus-building | interface to Agribalyse/other sector experts

WP2 LCI/LCIA databases WP3 LCI models WP4 LCIA models

* Development (structure) * Technical extensions L-Ii . Technicalextensionsl-li
» Datareview/collection * Management * Management
* Data harmonization :l. * New LCl developments * New LCIA developments

WP5 Integration/coupling of databases and model results for LCA

L‘li * Implementation of an operational web-based database for pesticide data
* Harmonization of environmental compartmentsand archetypes
* Emission inventory and impact results at different scales and related guidance
* |dentification of additional research needs for follow-up projects

WP6 LCA case studies@

* Selection of test chemicals and situations, and implementation of case studies
* Datarequirements and results structure definition for databases and models
* Application and testing of databases /models (against available monitoring data)
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