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IMPROVING CONSISTENCY IN RISK ASSESSMENT 
Introduction 
The ECOS-DoD Sustainability Work Group’s Emerging Contaminants Task Group prepared this paper based on discussions in February 2006 that identified the improvement of consistency in risk assessment as one of three risk assessment issues warranting further examination.  The February meeting was the first step in addressing the larger issue of Emerging Contaminants Risk Assessment which was prioritized as an item to be addressed by the Task Group at the November 2005 Forging Partnerships on Emerging Contaminants Forum.

The other Risk Assessment Issue Papers under development by the Task Group are: 1) The Initiation of Actions and Funding for Emerging Contaminants, and 2) Selection of Toxicity Values/Criteria for Risk Assessments in the absence of IRIS values.  The other top priority items from the 2005 Forum (Risk Communication, Pollution Prevention/Sustainability and a State Survey on Emerging Contaminants) are currently being addressed by other members of the Work Group. 

A. Purpose/Scope

The purpose of this paper is to identify some key areas of site-specific human health risk assessment , proceeding under a remedial response process, that are applied differently at the federal, state, or site level, and that could benefit from further guidance on appropriate methodologies.  This paper does not seek to advocate consistency simply for the sake of promoting uniformity, but rather to consider it where appropriate.  Some of the issues underlying the differences in how risk assessments are conducted include:  
· Site-specific human health risk assessment is a complex process, requiring the integration of data and information across a broad range of activities and disciplines, including source characterization, fate and transport, modeling, exposure assessment, and dose-response assessment.

· Because of data gaps, as well as uncertainty and variable data, risk cannot be known or calculated with absolute certainty. 

· Because there are many views on what is “adequate” protection, some may consider the risk assessment that supports a particular protection level to be “too conservative” (i.e., it overestimates risk), while others may feel it is “not conservative enough” (i.e., underestimates risk).

· Differences in site-specific risk assessment practices (i.e., inconsistencies) stem from differences in:
· regulatory framework (e.g., federal and state values)
· agency policy positions 
· default assumptions
· site-specific factors

· interpretation of guidance
B. Issue
During the risk assessment process much time is spent on negotiating which framework, policy position, default assumption, site-specific factors, and interpretation of guidance is appropriate for use or takes precedent in site-specific risk assessments for human health.  Because there are many reasons why risk assessment practices may differ among agencies, not all differences can or should conform to one way of doing things.  However, some of the practices can have a significant impact on the risk management decision.  Those practices that are frequently a point of negotiation in human health risk assessments and could benefit from further guidance are discussed below.  Resolving these differences or acknowledging their necessity may help provide a path forward for when the risk assessment process is stalled. 
1. Calculation of exposure point concentration for groundwater.  Practices differ concerning where in the plume concentrations are measured, how concentrations are measured (e.g., well screening interval), and whether discrete concentration values are used or whether they are averaged (either all detects or including nondetects).  Also different fate and transport assumptions lead to different conclusions concerning groundwater migration and other changes to groundwater concentration over time.  This issue is important, as there are a large number of groundwater sites, and the methodology impacts whether groundwater is considered contaminated enough to take action.

2. Calculation of background concentrations.  Analyses of background concentrations are needed to distinguish between media that have been affected by a site-related chemical release and media that have not been affected.  The methodology for determining background anthropogenic chemical concentrations also varies among the agencies.  An agreed upon background concentration is an important element used during the selection of contaminants of potential concern. Background concentrations also factor into the cleanup decisions at contaminated sites because the CERCLA program generally does not cleanup to concentrations below natural or anthropogenic background levels (EPA 2002). 
3. Methodology for comparison of site chemical concentrations to background concentrations.  Human health risk assessments following the CERCLA remediation process allow for comparison of site concentrations to background concentrations in order to identify contaminants of potential concern. The methodology for comparing chemical release concentrations to background concentrations varies among the agencies (i.e., from applying a rule of thumb of 2 times background, to conducting a statistical analysis).  A technically defensible method of comparison is important at complex sites, particularly where naturally occurring concentrations are above risk based screening numbers.

4. Definition of media.  Human health risk assessment is based on concentrations to which people might be exposed.  These concentrations will vary depending on what definitions are used for media.  For example, there are different definitions of surface soil used in risk assessment (e.g., 0 to 1 ft below ground surface (bgs), 0 to 6 inches bgs, 0 to 2 ft bgs).  The definition chosen impacts how the site is sampled, and how concentration data are used, which ultimately impacts remedy decisions.

5. How to identify and select toxicity values for those chemicals for which an IRIS or PPRTV toxicity assessment is not available.  The methodology for selecting provisional values varies.  This issue is being addressed in another ECOS paper, “Selection of Toxicity Values /Criteria for Risk Assessment in the Absence of IRIS Values”
6. Use of New Tools in Risk Assessments
· New tools (e.g. Probabilistic Risk Assessment, geochemical analysis, new computer modeling programs) are often developed to incorporate new methodologies and technologies into risk assessments, ultimately for the purpose of reducing uncertainty, and providing a more transparent and technically sound assessment.  One tool, Probabilistic Risk Assessment (PRA), uses probability distributions for one or more variables in a risk equation in order to quantitatively characterize variability and/or uncertainty.  Another tool, summa canisters, allows for the measurement of exposure from vapor intrusion. 

· Often new tools such as computer modeling programs are not “user friendly”, or require a significant amount of training before they can be understood by the users.  However, the tools may provide valuable information.
· Although the tool itself may provide valuable information, the format for presentation of data generated from new tools (e.g. computer modeling programs) may be inconsistently presented or not easily understood across the risk assessment community. This makes review of the information difficult.  The risk management decision process is then affected because risk managers are not provided with understandable information. 
7. Exposure Pathways
· Validated toxicity data for exposure through classical routes (inhalation, percutaneous, ingestion) for emerging contaminants may not exist.  Route-to-Route extrapolation is feasible for some, but not all contaminants. 
· Inadequate data exists to characterize the exposure for certain subpopulations (e.g., food types for subsistence hunters, fishermen and farmers). 
· For emerging contaminants there may be no allowable values.  The allowable values created by different agencies (e.g. Occupational Safety and Health Administration, ACGIH, EPA, and ATSDR) vary because they are designed for application to different populations, e.g., workers in a chemical plant vs. residents in a nursing home. 

C. Discussion:

· Differences in risk assessment practices between regulators and the regulated community can delay the risk assessment process.  

· Delays resulting from stalemates on these issues cause loss of time and money, as well as prolonging the time risk related contaminants are left in place.

· Consensus on a common way(s) to address the issues discussed above would benefit both the agencies and the environment by leading to a more streamlined, timely and less contentious risk assessment process.   
D. Next Steps

The drafters of this paper identified some key areas leading to differences in risk assessment practices in conducting site specific human health risk assessment.   (Note: the areas identified above are not intended to be an exhaustive list of why risk assessment practices may differ.)  The next step for the  ECOS/DoD workgroup is to determine which, if any, of these issues (or others) to pursue further.   For example, the ECOS/DoD workgroup may decide to pursue one of the above issues (or others) to ascertain whether a consensus approach can be developed.    In addition, information from this paper may become part of a larger document prepared by the ECOS/DoD work group.
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