Task Force on Toxic Impacts

covering impact categories representing human toxic and ecotoxic impacts 

under the LCIA programme of the UNEP/SETAC Life Cycle Initiative
Working plan adopted at TF3 telemeeting 17 June 2004
1. Scope of the task force

The UNEP/SETAC Life Cycle Initiative (UNEP/SETAC LCI) aims at putting life cycle thinking into practice and at improving the supporting tools through better data and indicators. The initiative has thus launched three programmes with associated working groups (see http://www.uneptie.org/pc/sustain/lcinitiative/). The task force on Toxic Impacts is established under the Life Cycle Impact Assessment (LCIA) programme and working group, which aim at identifying a recommended practice for impact categories, category indicators, characterisation models, and characterisation factors to be used in LCIA. The program recognises that the scientific development for LCIA is ongoing, and therefore advises against too specific or standardised recommendations. The task force on Toxic Impacts aims at identifying recommendable practice for all the elements of the fate-, exposure and effect modelling (for human and ecotoxicity) and represent this in a library of model elements and modules which may serve as background for developing recommendable characterisation models for toxic impacts. The recommended practice should contain the option of generic application dependency, and preferably support the choice between midpoint and damage oriented assessment. More detailed information about the LCIA programme and working group can be found in the LCIA definition study (Jolliet et al., 2003) and its associated background documents (Stewart and Goedkoop, 2003, Jolliet, 2003a, Anonymous, 2003) and in the terms of reference for the LCIA definition study (Jolliet, 2003b).
UNEP-SETAC does not provide funding to compensate for active participation in the working group. This constrains the amount of work that can be asked from the present limited number of active members. The emphasis of the task force activities is therefore on the compilation of existing information/expertise, stimulation of voluntary input and synergies with ongoing and new projects rather than on performing and financing new research. The task force will actively seek information outside the LCA-community, however, and generate added value by putting this knowledge in a UNEP/SETAC LCIA-perspective (see Section 3 about planned activities). 

2. Aims of the task force
Identification and quantification of impacts on human health and on ecosystems linked to the use and emissions of toxic substances are of central importance to the development of sustainable technology. On the one hand, the UNEP/SETAC Life Cycle Initiative can take profit of significant recent progress in LCIA of toxics. On the other hand, several crucial shortages of present methodologies still exist which need to be addressed to enable a proper interpretation of LCI results. Interaction with emerging public substance databases (like REACH of the EU) are of high interest on the application side.

2.1 General aims
The UNEP/SETAC LCIA Programme aims at the enhancement of the availability of sound LCIA data and methods and at guidance on their use. In this context and according to the user needs survey, the LCIA programme has the following objectives:

· the development of a consistent conceptual framework for LCIA, including the relationships with the LCI results on the one hand, and with damages on the other hand
· the establishment of a recommended list of impact categories and category indicators, preferably consisting of sets at midpoint and at damage level, including new impact categories and indicators of specific relevance to developing countries
· the establishment of  recommended methodologies for the calculation of characterisation factors for different impact categories
· the establishment of recommended characterisation factors for the different impact categories, to be included in the database on LCIA
· the development of an LCIA information system to facilitate the use of LCIA in Life Cycle Management practice and the stimulation of collaboration with industry. 

Arriving at consistent recommended and widely available characterization factors implies a concerted, well coordinated and continuous effort. Task forces are created to coordinate the process in different categories in the coming three years. 

2.2 Specific aims

The Toxic Impacts task force aims at establishing recommended practice and guidance for use for the ecotoxicity, human toxicity and related categories with direct effects on ecosystem health and human health, i.e: Ecotoxicity, human toxicity, ionising radiation, accidents and noise. (photochemical smog and respiratory effects of inorganic substances will be coordinated with the task force on Transboundary Impacts). The task force will address midpoint categories and their relation to damage categories human health and biotic natural environment. 

3. Tasks
A number of tasks have been identified to meet the aims of the task force presented under Section 2. Some of the tasks have already been performed.
Task 1. 
Establish preliminary status on existing LCIA methods (for UNEP/SETAC LCIA website)

- Identification of “Latest/most widely used LCIA methods”, including hyperlinks to respective websites providing characterization factors

- Comparative analysis of impact categories covered by the different methods, including basic hypotheses
· Comments and analysis should be restricted to objective facts (e.g. is fate included or not, Ecoindicator 99 and EPS are damage oriented methods, etc.).

· Based on an initial proposal of methods (TRACI, JAPANESE LCIA project, EDIP, CML, ECOINDICATOR, IMPACT 2002, SWISS ECOPOINT, EPS) LCIA working group members should be able to propose additional methods to be displayed

· The analysis based on a comparative table should focus on:

· which impact categories are addressed by which method, eventually mentioning specificities

· general characteristics of the considered LCIA method

· short comment on each impact category and definition of what is common practice where relevant and commonly accepted.

· Common practice is defined as “what is mostly commonly used today to our knowledge”, and should be looked at to enable comparison with other studies. This is not a formal guidance or recommendation

· The terms “recommendations” and “guidance” should be avoided when defining common practice. This is to avoid short term changes in recommendation as recommended models and factors should be stable for a given period.

· On the recommended models and factors, it is not only the model, but the databases which should be described to enable new calculations to be carried out individually if required.

Planned actions: Michael Hauschild drafts status for circulation, other task force leaders identify additional projects and suggest descriptions to enter in document

When: January 2004, Completed
Task 2. 

Review of a base model, identification of improvement needs and possibilities

- Starting from a base model (fate and exposure modelling, ecotoxicity and human toxicity effect modelling) developed by a group of experts, other scientists can be invited to present alternative models or partial improvements of individual modules within a common framework. 
· For the human and ecotoxicity impact categories, the base model from the OMNIITOX project was identified as a candidate for UNEP/SETAC base model. The fate and exposure modules as well as the ecotoxicity effect module have been subjected to an international expert review under the auspices of UNEP/SETAC Life cycle initiative (Lausanne, December 2003). This expert seminar and connected preparatory work aimed to make a proposal for the base model and initiate a review process, while stimulating collaboration between OMNIITOX model development, TRACI development and other active scientists.

Planned action: Michael Hauschild participated in organization of UNEP workshop in Lausanne.

When: October-December 2003. Workshop completed, workshop report to be made available from UNEP/SETAC web site. 

Task 3. 
Evaluation of existing elements

Task 3a.

Finalize the state of the art based on the input collected in the Definition study (Jolliet et al., 2003) and previous efforts

- State of the art review and determination of a modular framework for the estimation of toxicological human health and ecotoxicity characterisation factors (functional components for the fate of chemicals, human exposure pathway models, toxicological (cancer + non-cancer) effects/ecotoxicological effects) 

· A review of state-of-the-art of existing projects and actions, summarizing recent work from different projects and from SETAC working group (task forces on fate and exposure modeling, human toxicity and ecotoxicity)
· Given the proposed focus of the task force on development of new base model, it is suggested that only a minor effort is put into describing state of the art among characterization models for toxic impacts.
Planned actions: Team with Michael Hauschild and Jeroen Guinée drafts review for circulation. TF members identify additional projects, suggest descriptions to enter in document and comment on draft review

When: Autumn, 2004
Task 3b.

Determine base criteria for evaluation of effect and fate and exposure models based on work from SETAC WIA2, OMNIITOX and other sources.

- These criteria are to be used in the evaluation of existing elements and modules of fate, exposure and effect modelling in the selection of components of the new base model.

Planned actions: Michael Hauschild and Jeroen Guinée draft criteria based on earlier work. 
Separate teams for fate and exposure modelling (including Annette Köhler, Ralph Rosenbaum and Tom McKone), ecotoxicity modelling (Henrik Fred Larsen and Jerome Payet) and Human toxicity modelling (Tom McKone and Stig Irving Olsen) modify the general criteria according to the needs of the individual fields. 
When: Autumn, 2004
Task 4. 
Identification of recommendable practices and elements to be built in to new base model
For fate and exposure modelling and ecotoxicity effect modeling, the review workshop organized under task 2 concluded that the modular framework developed by the OMNIITOX project would be suitable as a framework into which models for the specific processes underlying fate, exposure and effect modeling could be fitted according to what was determined by the task force to be best practice. On this background, it was proposed that the task force structures its further work around identification of recommendable practice for the different elements of the toxic impacts characterization modeling to fill into a library of (sub) models which can fill this framework. 

Based on the recommendations from the review report, other scientists should be invited to present improvements of individual modules within the overall framework of the base model. Modules developed during the OMNIITOX project may serve as examples and candidates. 
The task force has decided to follow this recommendation and all the sub tasks under task 4 aim at identifying or developing recommendable practice for different elements of the framework.
For all elements, the criteria developed under task 3b vill be applied to help determine recommendable practice. Each recommendation must be accompanied by an uncertainty assessment so the characterization factors calculated according to the recommended practice can be accompanied with an estimate of the associated uncertainty.
Task 4a.

Review framework 
Is the proposed framework sufficiently broad, or do we need more than one framework (e.g. for non-ionising radiation, noise)?
Planned action: ?? provides proposal on the modifications or possible additional frameworks needed to ensure coverage of all sub impact categories covered by the task force on toxic impacts
When: December 2004
Task 4b
Characterisation modelling for organics
For organic substances a survey is made of existing approaches to the modelling of fate, exposure and effect as applied in existing environmental models (single medium or multi media). With a starting point in what was developed by the OMNIITOX project, better approaches are sought and active research teams challenged to provide better approaches. The criteria developed under Task 3b. are applied in identification of recommendable practice. All parts of the base model must be covered and compatibility between the modules must be ensured. The work has to consider each of the three substance groups: non-dissociating organics, dissociating organics, and amphiphilics. 
Planned actions: Separate teams for fate and exposure (with Ralph Rosenbaum, Tom McKone and Till Bachmann), and ecotoxicity effect (with Jerome Payet and Henrik Fred Larsen) identify recommendable practices and present these for commenting by the rest of the task force. Overall coordination by Michael Hauschild and ??
Task 4c.
Characterisation modelling for metals

A specific attention is given to the characterisation of metals (bio-availability, speciation, essentiality; background concentrations and natural releases of metals, choice of reference; and the choice of compartments for assessment). An ICMM workshop held in Apeldoorn 15 April 2004 presented results of an on-going project as input to the task force activities. This input will be combined with input from other researchers to arrive at recommendable practices for metals. The criteria developed under Task 3b. are applied in identification of recommendable practice. All parts of the base model must be covered and compatibility between the modules must be ensured.
Planned action: William Adams and Michael Hauschild participate in the Apeldoorn workshop and report to Task force
When: April 2004, Completed
Planned actions: Separate teams for fate and exposure (with Louise Deschénes, Bill Adams and Morten Birkved), ecotoxicity effect (with Louise Deschénes, Bill Adams, Jerome Payet, Henrik Fred Larsen, and Pierre-Yves Robidoux), and human toxicity effect (with Stig Irving Olsen) identify recommendable practices and present these for commenting by the rest of the task force. Overall coordination by Michael Hauschild and Bill Adams
When: Spring 2005

Task 4d.

Characterisation modelling for prioritiy inorganics and particles
A number of inorganic substances apart from metals appear regularly in life cycle inventories. Some of these –priority inorganic air pollutants – also contribute to other impact categories which are treated under TF4 (like photochemical ozone or acidification). Airborne particles are of special human toxicological concern and must also be handled in the characterization. The criteria developed under Task 3b. are applied in identification of recommendable practice. All parts of the base model must be covered and compatibility between the modules must be ensured.
Planned actions: ??

Overall coordination by Michael Hauschild and Bill Adams
When: Spring 2005

Task 4e.

Characterisation modeling for non-temperate regions

At the UNEP/SETAC LCIA working group meeting held in Lausanne December 2003, concern was expressed whether current LCIA practices based on models developed primarily for temperate regions (US, Europe) were valid for other climatic regions. Since the UNEP/SETAC Life Cycle Initiative is a global outreach, it is crucial that the outcome covers all parts of the world. The task forces were encouraged to co-operate with scientists from non-temperate regions to make sure that this aim is met.
· Identify climatic regimes where (parts of ) existing models are inappropriate

· Identify which parts of the models considered for inclusion in the UNEP-SETAC recommendations are inappropriate under non-temperate climatic regimes
· Find or develop alternative models or corrections of existing models

· Identify research needs

Responsibility: ?? 
When: Spring 2005
Task 4f.
Human toxicity modeling.

A review of existing proposals on human toxicity indicator for the base model, regarding dose-effect response and severity will be performed by a panel of experts similar to what was earlier done by the ILSI panel.

Planned actions: Application for funding by team with Tom McKone (lead) and Michael Hauschild.
When June-July 2004
Action: Existing proposals identified and documentation gathered for review by team with Tom McKone and Stig Irving Olsen

When September 2004

Action: Workshop organized in relation to SETAC congress in Portland by team with Tom McKone, Stig Irving Olsen and Michael Hauschild.

When: November 2004

Action: Results of review interpreted for base model and for modeling of damage from midpoint by team with Tom McKone and Stig Irving Olsen

When: Early 2005
Task 4g.
Define scope and collect existing proposals on inclusion of indoor emissions, occupational health, accidents, ionizing and non ionizing radiations.

· organize review of existing proposals

· interpret results into recommended practice
Overall responsible: Tom McKone, responsible for occupational health: Annette Köhler, …
When: Autumn 2005

Task 4h.
Ecotoxicity effect modelling or description of links to damage

Team with Jerome Payet and Henrik Fred Larsen, …
When: Autumn 2005
Task 4i.  

Review of proposed UNEP / SETAC base model by outside experts

The review is particularly needed for those parts of the base model where the specific experts for that field have not been involved in the development.

Responsible: Michael Hauschild, Marta Schuhmacher and …
When: Autumn 2005
Task 5. 

Reliability and uncertainty of the base model
Based on descriptions and quantifications of the uncertainties associated with each of the elements that together constitute the base model, the overall reliability and if possible uncertainty of the base model must be assessed. The task will provide guidance to the user on the reliability of the characterization factors calculated using the base model. 
Action??

When Autumn 2005
Task 6. 
Collection of substance data for a wide range of chemicals
The substance data shall support the calculation of characterization factors to be made available at the end of the programme

- input from US-EPA, link to REACH, other sources?

- quality assurance

- establishment of substance database

Action: External funding for establishment and maintenance of substance database?
When: ???

Task 7. 

Implementation of chosen elements in operational base model

This is a critical task upon which the recommendations of the Task Force will depend, given the choice of developing a recommendable practice rather than choosing an already existing one.
- This task will require funding to make this happen due to the large amount of modelling needed.  
- calculation of characterization factors
Action: Michael Hauschild to investigate funding possibilities

When: Winter 2004
Task 8. 

Evaluation of final proposals and development of recommended practice covering a broad range of LCI results.

- Review of results of on-going simplification projects to arrive at a recommendation on whether to develop a simplified base model or provide guidance on how to calculate characterization factors from fewer input parameters using the base model

 - Develop simplified model with broad chemical coverage compatible with base model or provide guidance on how to calculate characterization factors from fewer input parameters using the base model
- Link to damages modeled or described

- Identify needs for spatial differentiation

Action: Not yet decided

When:

Task 9. 

Test cases and guidance documents to support the use of recommended practice

Action: Not yet decided

When:

4. Deliverables

The following major deliverables are foreseen:
- A finalized state of the art and a proposal for framing the field and for the functional components of the assessment and base models (2004)

- Criteria for evaluation of components of the fate, exposure and effect modelling underlying characterisation of toxic impacts
- A recommended list of impact categories and category indicators, preferably consisting of sets at midpoint and at damage level, including – where relevant - new ones for developing countries (2004)
- Recommended methodologies for the calculation of characterisation factors for different impact categories, including links to damage categories (2005)
- Recommended characterisation factors for the different impact categories, to be included in the database on LCIA (2005)
- Application to common test cases and guidance documents for users

5. Formal working procedure and planned meetings

- Physical meeting twice per year and telephone meetings about every 2 months.

- Agenda will be prepared by the Chairs and sent to task force members at least two weeks in advance.

- Members who are prevented from participating may send their input to specific agenda points to the rest of the task force prior to the meeting.

- Decisions will be made at telephone meetings

- Physical meetings lead to decisions proposals and action points which are subsequently proposed to the entire task force and working group participants for comments shortly after the meeting. Decisions made by e-mail exchange, can be confirmed at the next meeting.

- The TF will make their proposals to the ILCP (international Life Cycle Panel) who will take the final decision on what to recommend to the LCA community. The TF will aim consensus or broad support but in the case of a non-resolvable disagreement between TF members, a divided recommendation can be made to the ILCP. 
The physical meetings of the task force will typically occur in relation to SETAC meetings in Europe and in North America. Planned meetings are:

Task force meeting during the SETAC world congress in Portland, 18 November 2004 

Task force meeting during SETAC Europe annual meeting in Lille, France, spring 2005.
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