Strategy for the future work of TF3

After TF3 teleconference 21 June 2005
Goal - what do we want to accomplish with the work of TF3

The goal of TF3 is to give guidance to UNEP/SETAC’s International Life Cycle Panel (ILCP) on what could be a recommended practice for characterisation models and characterisation factors (CFs) covering the toxic impacts (to humans and ecosystems) in the UNEP/SETAC initiative on Life Cycle Impact Assessment. The recommendations should be operational and simple enough to be used on a world-wide basis, and the present deadline for this work is February 2007.
To accomplish this we must develop criteria for evaluating and comparing existing methods for chemical fate, human exposure, human effect, and effect in ecosystems. Because these criteria must be of a general nature and not related to any specific existing characterisation model, the evaluation process used to develop the criteria must be transparent, objective and without bias. Furthermore, the criteria must be compatible with existing and widely used approaches for characterisation of toxic impacts. 
The recommendations to UNEP’s International Life Cycle Panel (ILCP) must be based on application of the criteria to existing characterisation models.
An important concern for the ILCP to consider is that while their recommendations may impede the dissemination of currently available and widely accepted LCIA practices (e.g. regional characterisation models like LIME in Japan, TRACI/CalTOX in USA), it must not discourage the inclusion of toxic impacts in LCIA. They must thus weight the need to ensure consistent approaches to fate-, exposure-, and effect modelling for different regions against the risk inherent in introducing new approaches. This may include the need for already established methods to consider revisions. Nevertheless, if some inconsistencies in current methods are identified, they need to be communicated by the task force to enable scientific discussion and improvement.
Furthermore, there is a need to provide solutions which work in the non-temperate regions of the world.

Deliverables 

The work of TF3 aims at providing a number of deliverables on the way to the goals described above:

Open list of existing characterisation models with description of the models and identification of the relative strengths of each model (based on template filled in by the model owners).
List of the criteria used to establish recommended practice for fate, exposure and effect modelling respectively
List of recommendable characterisation factors (CFs) and associated uncertainties for a sufficient number of chemicals (103 or 104) to make inclusion of the toxic impact categories feasible and relevant in LCIA. Recommendations regarding use of models and CFs in non-temperate regions.
List of separate factors for fate, intake fraction, exposure and effect (human toxicity and ecotoxicity) for the same substances.
Recommendation of characterisation model or models applied for calculation of the recommendable characterisation factors and to be applied for calculation of additional factors for substances not covered in the list. The recommendable model or models meet the criteria. Different possibilities exist for the recommendation, and a choice will be made during the process:
· One  already existing model 

· Average and associated range from application of multiple models 

· Any one from a list of recommendable (existing) models

· A newly developed (simple) consensus model representing existing models 
· Different model versions for different regions
· Possibly (if the need is identified ) models to accommodate different tiers of modelling;
· Base model (most sophisticated);
· Simplified model, derived from Base model, which requires less data to operate (may have greater uncertainty as a trade-off for ease of use).  Such models are often referred to as regression models. The Task Group will need to identify what data are needed to run the regression model should this approach be followed

Library of recommendable characterisation model elements addressing the most important elements of the fate, exposure and effect modelling (e.g. recommended approaches for assessing partitioning in soils or sediments).
Description of comparison process 
In order to meet the goals and provide the deliverables described above, TF3 will organise a comparison of existing characterisation models, i.e. models which can provide characterisation factors for use in LCIA. In the comparison process we will aim for consensus among the participants.

The following definition of a characterisation factor (CF) is applied: “A characterisation factor expresses amount of impact or damage per emitted quantity of substance.” This is the TF3 interpretation of the definition in the ISO 14042 standard, where a characterisation factor is defined as: “a factor derived from a characterisation model which is applied to convert the assigned LCI results to the common unit of the category indicators”.
The comparison must be based on a clear definition of the metric for CFs

· For the fate part

· For the exposure part

· For the effect part

Who shall be involved? 
The comparison shall involve:
· All modellers with relevant models (i.e. models which can be used to calculate CFs)
· The members of UNEP/SETAC LCIA TF3
· Matt McLeod to represent findings from the OECD fate model comparison project 
· Technical assistant (paid post doc)
· Users (particularly industry) are important to involve, particularly to elucidate data limitations. For a committed input, it may be best to involve them on specific tasks like commenting on open list criteria (see list of Deliverables)

· (Software developers at the third workshop – open workshop)

Who shall use the results?
· LCA practitioners (industry, consultancy, software developers, government, academia)
· LCIA developers

When shall the process take place?
Milestones (associated with workshops) are given in point 2) of the Work plan below.
Finish February 2007

How shall this be done?
See details in Work plan below. 
The work will be based on the existing work and decisions of TF3:

· Describe tentative criteria for comparison
· The matrix approach which has earlier been adopted by TF3 defines the form of intermediate results to be compared (units, etc.) for every model (i.e. base the comparison on fate factor, exposure factors for different routes, intake fractions, effect factors).

· The HC50EC50 was recommended as ecotoxicity effect indicator by the UNEP/SETAC Lausanne review workshop. TF3 needs to consider this in the ecotoxicity effect indicator part of the comparison.
· Similarly, there is a need to adopt a definition of the human health effect factor, ideally based on an expert workshop/input before starting the comparison as the choice of this factor will strongly influence the comparison result.
The comparison of models will be based on a cross comparison of intermediate results (fate, exposure, effect) as well as final CFs.
The comparison will be based on application of the models to a collection of databases relevant for each modelling step (Fate, exposure, effect), assuring a maximum of chemicals covered.

All models must be run on a real chemicals data set. The analysis of causes of differences between the model results may be focused on selected key chemicals with typical characteristic combinations of properties to avoid an unintentional bias.
Where possible, the models will also be run on the hypothetical chemicals data set which was developed by Wania et al. as basis of the OECD comparison 

We must provide CFs (a value and a range) for a large number of chemicals but as part of the comparison and consensus process we need to determine the format of the recommendations as discussed under deliverables:
· From one  model (existing or new) or from the average and associated range for each substance from running a number of existing models (after a certain harmonization). In the latter case, should the range be based on analysis of parameter uncertainties or variation between models or both?
· Development of a (simple) consensus model representing existing models (inspired from OECD project on persistence and long range transport potential, but this requires that the models are in reasonable agreement)?
· ……..
Whatever the recommendations concerning specific models, they must be based on transparent use of the criteria
Work plan
1) Survey of earlier comparisons of existing characterisation models

Brief survey of earlier comparisons of existing characterisation models. Focus on 

· a summary of the scope and conclusions of the performed studies (to be extracted from TF3’s State of the art description report)
· lessons to be learned and input on how to proceed with our own model comparison

· creating a list of models which has been discussed in earlier reports (in order to be able to invite relevant model owners into the comparison)

Responsible: Michael Hauschild, Jeroen Guinée, and Dik van de Meent

2) Performance analysis of existing models (fate, exposure and effect)

a) comparison between models, b) confirmation of models against monitoring data to the extent possible, and c) specify uncertainty in calculated intermediate results (fate, exposure and effect)
2.1)     Create substance database for each modelling part (fate, exposure, effect) including

· A wide range of substances (covering the chemical universe). Candidates are the database by Mark Huijbregts for 900+ substances and the OMNIITOX test set including about 35 substances selected to represent all realistic combinations of substance properties relevant for fate, exposure and effect modelling. In order to reach a significant coverage of chemicals, further databases (e.g. AMI ecotox database for 1500+ chemicals; IMPACT 2002 fate exposure (1500+ chemicals) and effect (~700 chemicals for human health effects) database) should be included (on a confidential basis if necessary but only non-confidential data can be applied in the factors (CFs as well as fate, exposure and effect factors) recommended at the end). Access to data in US EPA substance databases including the EPIWIN databases will also be solicited.
· Reference set of chemicals where the emissions, exposure concentrations and exposure routes are known on a continental or global scale along with the receptor such that the model(s) can be calibrated against real world data.
2.2)     Design model comparison study and invite modellers behind existing models to participate. 

Modellers will apply their models to the substances in the data base and 

· Calculate characterisation factors for human and/or ecotoxicity (as relevant for their model) for emissions to different compartments 

· Calculate fate, human/ecotox exposure and human health/ecotox effect factors 

· Indicate uncertainties on these intermediate results (overall uncertainty of the CF can then easily be calculated)
2.3) Compile and interpret results

· Similarities and differences between models

· Agreement between model results (and monitoring data for reference substances)
· Preparation of draft comparison report for workshop

2.4) First workshop for discussion of comparison results, analysis of differences, standardisation of unit world and other recommendations
· Draft comparison plan for discussion during workshop
· Organize and host workshop(late autumn 2005?), all modellers and other major players in the field invited
· Review results in workshop of modellers

· Which model elements and which parameter settings make the models perform differently for which types of substances?

· How large are the variations among models for individual substance characterisation factors (CFs), fate, exposure and effect factors?
· Separate comparisons for organics (non-ionic, ionic, amphiphilics?) and metals and other inorganics

· Identify inconsistencies and recommend modifications of the individual models and of their environmental parameter settings. Standardisation of the unit world among the models

· Give recommendation on additional model variants 

· Metals and inorganics (need for speciation etc.)

· Other climates

· …

2.5) Modellers modify their models according to workshop recommendations and rerun them on substances in database

2.6)
Recompile and re-interpret modified model results, and distribute among modellers 

2.7) E-mail conference and teleconference discussions of the results of the rerun of the models. 

· Tentative recommendations will be discussed for 

· comparison criteria for fate, exposure and effect models 

· recommendable model elements for the most important parts of the modelling chain to be included in the characterisation model element library.

· trade offs between model aspects like 

· Transparency

· Reliability

· Feasibility

The criteria shall be used to judge the suitability of the outcome of the study in a transparent way and guide the work by focusing on those model elements or aspects which are identified as most important for the characterisation factors. On the basis of the outcome of the modeling study, suggestions will be made for “best recommended modeling practise for LCIA purposes”   

2.8)
Production of draft paper for discussion at second workshop

2.9) Second workshop for discussion of comparison results, criteria, recommendable model elements and recommendations for later simplifications
· Organize and host workshop(spring 2006), all modellers and other major players in the field invited
· Review results in workshop of modellers

· Discuss and agree on 

· Criteria for comparison of models for full characterisation model and for fate, exposure and effect modelling respectively
· Library of recommendable characterisation model elements for the most important parts of the fate, exposure and effect modelling

· How can we (in a later phase) simplify without losing too much of the reliability, derive more simple yet still realistic models by focusing on the key elements 

· A list of model elements in order of importance

· Possibility of simplified models from regression derivation

· Reach consensus on publication reporting the results and recommendations from the model comparison

· Reach consensus on the process of finalization 

2.10)
Draft report with recommendations to UNEP’s ILCP

2.11) E-mail conference and teleconference discussions on finalization. 

· Tentative recommendations will be discussed for 

· characterisation factors

· ranges on characterisation factors

· need for and relevance of simplified model to obtain the desired chemical coverage

· Agree on journal publication of results 

· Agree on outline of UNEP ILCP report

2.12)
Prepare revised draft report for final consensus meeting 

2.13) Consensus meeting for discussion of recommendation to UNEP’s ILCP

· Organize meeting (in relation to SETAC NA conference in Montreal, November May 2006), all modellers and other major players in the field invited
· Discuss and agree on 

· Characterisation factors for substances in database

· Ranges on characterisation factors (based on uncertainties and variation between models after the revisions proposed at second workshop have been introduced)

· Recommended procedure for calculation of characterisation factors for substances not included in the database, either through a consensus model (or a hierarchy of models if needed to obtain the desired chemical coverage) or as average results with accompanying ranges for the models in the comparison.

· Consider publication of recommended procedure

· Recommend production of “unified consensus model”?

2.14) Finalize report from the consensus meeting and present to task force TF3 on Toxic Impacts. Possibly draft publication of recommended procedure

2.15) E-mail conference and possible teleconference to agree on journal publication of recommended procedure

2.16) Recommendation from TF3 to UNEP’s ILCP

3. Revise and expand database with substance information 

The activities must address as well organic substances (non-ionic, ionic and possibly amphiphilic) and inorganic substances (particularly metals where the current problems are considerable and where we can expect a strong input from an ICMM sponsored programme).

Estimated workload 
1) 2 person weeks (distributed among 3 persons)


2.1) 2 person weeks for fate model (involving Mark Huijbregts, Marta Schuhmacher (reference chemicals), 

2 pers weeks for ecotox exposure/effects (involving Jérôme Payet)
2 pers weeks for exposure and effects for human health 
2.2)-2.16) Calculation work using the models will largely be done by the model developers

Funding is needed for organising model comparison, provide substance data to modellers, collect results from modellers, perform initial comparison, organise comparison workshops, report results from workshop, organise consensus meeting, report results from consensus meeting – 6 person months for a post doc and an involvement of task force members which is judged to lie within the commitment which can be expected (2 weeks per member per year)

3)  Will be under next period of the task force (i.e. 2007 and later)


Need for funding, possibilities for funding 

Funding will be needed for hiring a post doc 6 months and for covering travel expenses of model developers and other participants as well as other costs in relation to the three workshops 

Estimated budget (in Euro):

Post doc for 6 months

35.000

3 workshops, each 20000

60.000


We will address ACC (Tom), CEFIC (Dik), ICMM (Bill) and EAA (Annette) with a proposal based on the work plan above and highlighting why this activity is of interest to their members.
