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Abstract: Chemicals are being evaluated to determine if they pose unacceptable risks to humans or the 
environment. Measured (monitored) concentrations in environmental media are non-existent or limited for the 
vast majority of chemicals produced and used by society. The extensive exposure data gaps hinder the 
application of risk-based methods for chemical prioritization, screening and comprehensive assessments. The 
chemical activity approach has been proposed as an integrating concept for chemical risk assessment. The Risk 
Assessment Identification And Ranking (RAIDAR) model includes multimedia mass balance fate calculations for 
organic chemicals in air, water, soil, sediment and representative aquatic and terrestrial species and food web 
bioaccumulation models comprising various trophic levels (e.g., plants, invertebrates, fish, birds and mammals). 
Here we conduct a case study for screening-level ecological risk assessment using measured and estimated 
exposure and toxicity data and the RAIDAR model for 10 organic flame retardants (OFRs). The 10 OFRs include 
chlorinated, brominated and organophosphate flame retardants. The chemicals cover a diverse range of 
chemical properties for partitioning, reaction, persistence, bioaccumulation and toxicity. A database of 3,120 
measured concentrations of 10 OFRs in temperate North America is used to derive emission rate estimates using 
inverse modelling and to evaluate the model calculations. Estimates of risk are quantified by comparing 
exposures and effects expressed in terms of chemical activity. Uncertainty in model input parameters 
(partitioning properties, degradation half-lives, emission rate estimates and toxicity) is used to estimate 
uncertainty in the RAIDAR risk calculations. A comparative risk assessment is used to rank the OFRs for their 
relative risks to the environment based on current information for toxicity and chemical emission rates. 
Comparable risks of OFRs in the environment are partially explained by an inverse relationship between 
chemical emission rates and overall persistence.


