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1. Please identify the issue/problem formulation that the proposed method aims to address (e.g.  Screening level assessment).

Establish screening-level health protective exposure limits for a chemical using minimal data, such as structure or class information, that is applicable to new chemicals or chemicals that may have emerging health concerns but lack a robust data set. 

2. Please describe the proposed method (1-3 pages).  Detailed descriptions are not needed, but sufficient information is needed to allow a preliminary evaluation of the utility of this method for the stated problem formulation (with references as needed). 
This method will use a hybrid approach, based on the available toxicity data for the chemical or class as well as quantitative toxicity data from qualitatively-identified analogues.  (The full assessment also includes screening-level evaluation of ecotoxicity and exposure, but this proposal focuses on human health hazard screening and concern dose prediction.)  
For this screening assessment, a broad search is conducted for relevant data on the chemical of interest or chemical class.  In many cases, data on the chemical are very limited, and so toxicology data on structural analogues and degradation products, if applicable, as well as QSAR predictions, are used.  Professional judgment is used to identify preferred analogues, focusing on key reactive structural groups that are likely to influence toxicity.  Decision criteria have already been developed for identifying health concerns and for selecting analogues.  Using data available for the analogues, effect levels are identified, and are combined with estimates of general population, consumer, occupational and aquatic exposure to develop risk assessments for applicable scenarios and targets.  In addition to determining potential risk from identified potential exposures, this methodology could be used to estimate predicted exposure levels at which risk may be indicated.
Analogues are identified from a suite of sources, and evaluated based on structural similarity, the presence and relationship of key functional groups, and similarity of key physical properties.  Selected analogues should be similar in size to the test compound, and should not contain additional functionality.  Once analogues have been identified, a search is conducted for toxicity information; available toxicity data on the chemical of interest and the analogue (e.g., LD50) should be consistent.  This is an iterative approach, and different analogues may be used for different endpoints, depending on the available data.  Degradation products resulting from hydrolysis, as well as likely metabolites, may also be considered.  Based on the toxicity data on the chemical of concern and its analogues, as well as information on chemical/physical properties and professional judgment, a level of concern (low, moderate, or high) and an effect level (mg/kg-day) are assigned for systemic, reproductive, developmental, immunotoxicity, and neurotoxicity effects.  If appropriate, these ratings take into account the impact of chemical properties on toxicity, such as the low bioavailability of polymers and the low concern for inhalation exposure for chemicals with low vapor pressure.  
In order to complete a quantitative risk assessment, exposure scenarios are developed which reflect the potential uses of the chemical or the chemical class, and the group(s) to which exposure may occur (occupational, general population, consumer, children, etc.).  The release and exposure profile includes assessment of potential exposure dose rates to humans through occupational (worker) exposure and general population (downstream industrial release, consumer use, disposal, etc.) and to the environment (downstream industrial release, disposal, etc.).  
The estimated exposure data are then combined with the hazard profile to give an overall risk profile.  Risk to human health is established by comparison of any predicted human/mammalian toxicity effect levels (typically LOAELs or NOAELs) with the estimated human exposure dose rates (occupational and general population) to give a margin of exposure (MOE).  The magnitude of the MOE determines if the potential for risk to human health exists. For example, in the context of the Sustainable Futures program, a margin of exposure that is considered to indicate negligible risk when using a LOAEL to exposure dose rate comparison is 1000, while it is 100 for a comparison using a NOAEL.  
This stepwise risk assessment paradigm allows for examination of all factors that may contribute to potential risk.  The approach constitutes a rapid screening method to characterize chemicals and distinguish those that have the potential for risk from those that do not, therefore identifying the chemicals or exposure routes which may benefit from closer examination or which may require mitigation efforts.  This is a flexible methodology which allows the targeting of particular risk areas, such as risks to children, by adjusting individual parameters in the exposure or other calculations.   This overall approach has been applied to dozens of chemicals by the team, with results which have been used for various purposes, such as MSDS hazard statement development, PMN submissions, and other chemical assessment tasks.  Since the screening assessments are consistently based on worst case scenario assumptions, it is unlikely that risk potential will be understated.
3. Please provide an example/case study which demonstrates how the method can be applied.  The case study may be already completed, or a proposed application of the method.
The case study proposed uses the Sustainable Futures ™ Pollution Prevention (P2) assessment paradigm, which has been developed for the hazard/risk assessment of new or existing chemicals with limited data.  The theoretical example chemical is a branched C16-C18 alpha-olefin sulfonate, a type of surfactant typically used as a dispersant or component in cleaning products.  The first step in a three-part approach includes developing a hazard assessment summary, which begins with  the complete evaluation of the chemical’s hazard potential, using chemical/physical properties, QSAR analysis for estimating physical/chemical properties and ecotox characteristics including persistence and bioaccumulation.  The hazard assessment is completed using toxicity data on the chemical, its analogues, and for its chemical class to determine the potential hazard levels and probable toxicity effects on organs and systems.

Next, in order to determine screening level, health-protective risk assessment exposure limits, some exposure and release scenarios must be applied.  The QSAR model ChemSTEER is used to determine the magnitude of releases to the environment for manufacturing, processing, and use scenarios, as well as rates of occupational exposure.   Estimated releases are then modeled using E-FAST, which predicts exposure rates to consumers and the general population from the releases.
Finally, margins of exposure are calculated utilizing common toxicological principles to extrapolate from mammalian data and other factors, which may then be used to estimate the health protective levels (levels of no concern).  
4. Proposed team to develop case study 
Elizabeth Becker, Ph. D., Manager, Technical Services, CERM (Team Leader)
Peter Ranslow, Ph. D., Director of Risk Assessments, CERM

Interpretive assistance from researcher or toxicologist from TERA, as needed.

