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CEFIC Long-range Research Initiative
Request for Proposals (RfP)


Title and Code Number: 
Development of generic multimedia modelling framework for Microplastics in the environment / LRI-ECO56


Background
Microplastics (MP) have received increased attention in scientific, regulatory, and social forums in recent years.  This has resulted in the development of data on hazard and fate that is difficult to understand within a risk context.  Therefore, proposals are requested to develop a general purpose multimedia modelling framework to understand the fate of MP in the environment, so that predicted environmental concentrations could be compared to appropriate risk thresholds.  The objective is to produce a user-friendly tool that will be analogous to common chemical risk assessment tools such as EUSES [1], RAIDAR [2], Simplebox [3], etc.  

The modelling framework will be used to integrate and interpret existing data so that the MP risk assessment can be updated as new results are available.  Further, the modelling framework will provide a basis for sensitivity analyses to evaluate certain processes and assumptions.  Also, the modelling framework will be used to identify knowledge gaps for further research.  It is expected that this framework will be open source, and available to the research community.  Since the field of MP research is relatively new, the model framework should be flexible and allow for new processes to be included at later stages.  

It is recognized that there are already published modelling efforts available [4-8] and (CEFIC LRI ECO48 link) that are developed for similar reasons.  The project that is requested here is to choose an appropriate framework and to develop a user-friendly interface so that non-expert users may run calculations to support decision making.  For example, default parameters are provided for normal use, but could be replaced with other values as needed.  The framework must also be modular so that new features, processes, or parameterizations could be implemented by CEFIC, the research team, or third party providers depending on the nature of the work.  The application of effect thresholds is required to support risk assessments, but it is recognised that the state of science is evolving in this space.

The modelling framework must be based on a Regional scale Unit World concept [9], which is a simple representation of the environment that includes basic landscape features,  such as typical parameters for soil, agricultural soil, river, lake and coastal marine environments are represented.[footnoteRef:2]   The model should allow for different but relevant microplastics properties (e.g. size, density, shape, etc.) to be evaluated, either separately or in unison.  Processes such as fouling and aggregation need to be represented to assist with the understanding of fate and transport of micro and nanoplastics.  In order to provide a frame of reference, fate and transport properties of other natural (clay) or synthetic particles (e.g., fibers) may be needed. [2:  Some basic functionality on exposures (e.g., bioaccumulation processes, or associated MP dust with the food basket) to humans via the environment are needed, but it is recognised that much of the exposure may also occur through handling, transportation, and preparation of the food basket items. This topic should be taken up in a future project but it is out of scope for the moment.] 


It is also emphasized that the state of science around environmental risk assessment of microplastics is evolving.  And the research team should provide additional direction, or recommendations when appropriate to help meet the primary objectives of this project: Development of generic multimedia risk assessment model for microplastics in the environment.


Objectives
This project is looking to develop a generic multimedia risk assessment model for microplastics in the environment that will provide direction to planned and ongoing research and to provide relative and quantitative risk context to those study data.

The project’s objectives:
1. Equilibrium model of Regional Unit World
2. User friendly interface
3. Modular system to allow for addition of new features as state of science evolves
4. Provide default parameters for key processes, but allow use of alternate data
5. To develop a list of recommendations for experimental work to refine processes and model parameters 
6. Framework must include ability to evaluate fate, transport, and stability of different classes of microplastic particles (e.g. size, density, shape, etc.)
7. User guidance document and reporting guidance document
8. Framework must be evaluated with existing exposure data for general proof of concept


Scope
Develop user-friendly regional scale steady state multimedia model to support risk-based decision making related to microplastics in the environment. User-friendly means the model should allow non-model experts to perform modelling analyses using default, or user-defined parameters.  The specific choice of modelling platform is left to the research team but it should be accessible to the research community, and should allow for updates as key processes are further characterized in the future. All types of microplastics are in scope. The RfP is not restricted to certain type of microplastics e.g. polyolefin origin.


Out of scope 
Site-specific and time variable calculations are interesting but are too specific for general purpose.  The steady state approach is expected to provide realistic worst case characterization of exposure, and can be used to evaluate the relative impact of various processes, and site-specific data relative to other studies.


Deliverables
Working model
User’s manual
Presentation 
Draft Manuscript
Open source code


Cost and Timing
Start in Q3’2021, duration 24 months
Budget in the order of €250K


Partnering / Co-funding
Applicants should provide an indication of additional partners and funding opportunities that can be appropriately leveraged as part of their proposal.  Partners can include, but are not limited to industry, government/regulatory organizations, research institutes, etc.  Statements from potential partners should be included in the proposal package.


Fit with LRI objectives / Possible regulatory and policy impact involvements / Dissemination
Applicants should provide information on the fit of their proposal with LRI objectives and an indication on how and where they could play a role in the regulatory and policy areas. Dissemination plans should also be laid down.


DEADLINE FOR SUBMISSIONS: June 30th 2021
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