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STATEMENT OF WORK

NATIONAL CENTER FOR ENVIRONMENTAL ASSESSMENT (NCEA)

 SUPPORT FOR PEER REVIEW and

RISK ASSESSMENT GUIDELINES ACTIVITIES
I.   INTRODUCTION

All work under this Statement of Work (SOW) will be ordered through Task Orders (TO) issued by the Project Officer (PO) and approved by the Contracting Officer (CO). Contractor support services will involve: (1) organizing peer reviews and preparation of associated scientific background and summary documents; (2) planning, arranging, administering, and conducting workshops and meetings; (3) preparing issue papers on human health and ecological risk assessment issues; (4) conducting literature searches in support of human health and ecological risk assessments; and (5) developing training programs and instructional materials to communicate the purpose and scope of the Agency’s risk assessment guidelines. The results of these efforts should enhance NCEA’s ability to meet its responsibility to provide scientifically and technically sound risk assessments to the U.S. EPA’s Science Advisory Board, Program Offices, and external customers. These outputs may require further scientific and technical review and development. This contract will provide technical support to NCEA’s areas of responsibility encompassing: NCEA offices in Washington, DC (NCEA-WA); Research Triangle Park, NC (NCEA-RTP); and Cincinnati, Ohio (NCEA-Cin);  the NCEA Integrated Risk Information System (IRIS) program; and the Risk Assessment Forum in Washington, D.C. 

II.   PURPOSE and SCOPE

As part of the Office of Research & Development (ORD), NCEA recognizes the importance of maintaining high standards for the quality of the science and technical products that it produces and sponsors. One way this is accomplished is through external peer review of Agency documents. The main purpose of external ORD peer review is to ensure (1) the conceptual soundness of scientific and technical approaches, (2) the  appropriate implementation of scientific and technical methods, and (3) the validity of the results in NCEA products.  NCEA acknowledges that external peer review of all its products is a primary means of ensuring that the highest standards of quality are achieved. (See Exhibit 1, “Agency Guidance for Conducting External Peer Review of Environmental Regulatory Modeling,” which is attached.) The scope of this contract is intended to be broad-based, encompassing the full array of peer review services; as well as planning, arranging, administering, and conducting workshops and meetings in support of the peer review process; developing documents and issue papers in the areas of human health and ecological risk assessment; conducting literature searches in support of human health and ecological risk assessments; and training support on the use of risk assessments guidelines.

III.   TECHNICAL SUPPORT REQUIREMENTS

     A.   Peer Review Requirements

The contractor, pursuant to a written TO approved by the CO, shall provide one or more recognized, independent peer-reviewers who will provide impartial evaluations of NCEA products.  The contractor shall discuss coordination of peer reviews with the Task Order Manager (TOM) pursuant to an approved TO. Peer review services may be required to support NCEA products encompassing:


--  research plans and proposals;


--  scientific and technical reviews;


--  chemical-specific risk assessments for regulatory action;

--  Integrated Risk Information System (IRIS) chemical-specific summaries of           qualitative and quantitative health information;


--  IRIS background documents that include toxicological reviews on hazard

    identification, dose-response information and risk characterization, human             health and ecological risk assessments, cancer and non-cancer assessments       provisionally developed for Superfund Risk Assessors, and various statistical        methodologies. 


There are two types of peer reviews this contract will cover: scientific/technical peer reviews and editorial peer reviews. Scientific and technical peer reviews are conducted by individuals holding scientific and/or technical expertise in disciplines relevant to the subject matter being reviewed. These types of peer reviews (1) ensure that the most important literature has been reviewed and the review has stated the scientific evidence correctly; (2) ensure the use of the scientific and technical evidence in developing a new theorem or supporting an existing theory; and (3) may include scientific and technical analysis whereby the end-product may be unknown and this review provides the best plausible scientific explanation of what is expected. Editorial peer reviews are used to (1) correct punctuation, grammar and spelling errors; (2) ensure that all text references are cited and listed correctly; and (3) ensure that the correct text format and scientific nomenclature have been used.


In accordance with ORD’s standard operating procedures for peer review, an “independent peer reviewer” is an expert who was not associated with the generation of the specific work product either directly by substantial contribution to its development or indirectly by consultation during the development of the specific product. Independent peer-reviewers are required to certify that the do not have any conflicts of interest. Peer reviewers shall have scientific expertise that bears on the subject matter under discussion, shall be free of real or perceived conflicts of interest, and shall represent a balanced range of technically legitimate points of view and disciplinary mix. 


The contractor shall provide high quality peer review services in a variety of scientific fields and disciplines. Individual peer reviewers shall have expertise, national or international, in the fields of human health and ecological risk assessments, including economic and regulatory impact analyses. IRIS peer reviewers shall possess expertise in health endpoints and familiarity with risk assessment methodologies and expertise with the specific chemical substances.


The contractor shall provide human health and ecological risk assessment technical peer reviews in the following areas: risk assessment methodology; general toxicology; microbiology; infectious diseases; statistics; epidemiology; biomathematical modeling; pharmacokinetics; software modeling; exposure modeling and assessment development; risk characterization; carcinogenesis developmental/reproductive, toxicology, neurotoxic-ology, immunotoxicology and mutagenicity; pulmonary toxicology; dose response assessment; physiology; chemistry; biology; ecology--including terrestrial systems, aquatic systems, combined aquatic and terrestrial systems, landscapes, particular species of flora and fauna, and industrial ecology; economics--including cost benefit analysis and regulatory impact analysis.

     B.   Workshop and Meeting Support Requirements

The contractor shall perform the following activities relative to peer review meeting or risk assessment workshop support as provided in the approved TO:


1.   Pre-Workshop/Meeting Support:


     (a)
Identify attendees. Organize and provide support in arranging workshops, meetings, and presentations by individuals to address issues and concerns raised by the peer review and/or as requested; 


     (b)
Arrange for workshops and meetings to be held either at the NCEA or other EPA office locations or other geographical site specified in the TO;


     (c)
Arrange for facilities necessary to support equipment, agenda development and other logistical support including: tape recording, audiovisual, computer,  photocopying, and operation of audiovisual equipment, microphones, and lighted pointers (all photocopying shall adhere to the clause in Section H of the contract entitled “Printing”);


     (d)
Select hotel and arrange for rooms for workshop participants as necessary;


     (e)
Develop registration process and materials needed for pre-workshop/ meeting and onsite activities, e.g., registration and distribution of workshop/ meeting materials, agendas, literature, information phamphlets, etc. to participants;


     (f)
Inspect meeting and workshop site with site personnel checking all facilities, furniture, equipment, and signs to ensure facilities are appropriate and sufficient to handle meeting/workshop and attendees’ requirements; and


     (g)
Provide identification badges for workshop and meeting attendees.


2.   Post-Workshop/Meeting Support


     (a)
The contractor shall obtain all post-meeting/workshop comments, collect and compile all comments and suggested document revisions, transcribe meeting proceedings where required, and obtain all new hard copy references with distribution of copies as specified in the TO.


     (b)
Distribute draft proceedings summaries to the peer reviewers and participants for comment. Distribute revised proceedings summaries to the PO/TOM for review to ensure completeness and clarity before development of final document.

     C.   Document and Issue Paper Preparation

The contractor shall develop documents and issue papers in the areas of human health and ecological risk assessment as specified in the TO. The proposed scientific and technical authors shall be recognized nationally or internationally in their field and have both a general knowledge of human health, and ecological risk assessment, as well as the specific knowledge, expertise or experience as specified in the TO. The selected author/ consultant must have experience that includes authoring several journal articles or other technical documents that specifically relate to the topic.  During development of a risk assessment document, guideline, or issue paper, the contractor may be required to meet and to discuss the document. Subjects of  issue papers and documents vary widely and will be defined specifically by the TO.

     D.   Literature Search Requirements

The contractor shall provide pertinent risk assessment articles that have appeared in science and economic peer-reviewed journals; reports; proceedings of scientific, technical and economic conferences; monographs; books; or other documents, such as those prepared by select committees or bodies, e.g., the National Academy of Sciences, the National Science Foundation, the American Association for the Advancement of Science, the EPA Science Advisory Board, the Society of Occupational and Environmental Health, the Society for Environmental Toxicology and Chemistry, the Ecological Society of America, ASTDR Profiles, Society of Toxicologist, Society of Risk Analysis, ASTM, American Academy of Pediatrics, and other relevant professional and academic sources germane to specific peer reviews. The contractor shall conduct extensive searches of all relevant data bases and perform exhaustive literature searches pursuant to specific TO’s. The contractor shall conduct computerized and manual literature searches, retrieve pertinent articles, and provide abstracts and summaries as indicated below:


     --
Using databases specified in the TO, search the periodical literature for the specified period; 


     --
For the period specified in the TO, search for domestic and international non-periodical literature such as books, technical reports, monographs, and conference and symposium proceedings;


     --
Search for all secondary sources as specified in the TO; 


     --
Search the proceedings from human health and ecological risk assessment conferences, meetings and seminars on human health and ecological risk assessment (pertinent federal and state reports dealing with human health and ecological risk assessment studies including relevant documents available from the Library of Congress, Congressional Reporting Service, and the Government Printing Office), academic sources, e.g., published and unpublished dissertations and theses;  


     --
All other published and unpublished or interim research reports relevant to human health and ecological risk assessment as specified in the TO;


     --
The contractor shall prepare an abstract of 150-300 words for each relevant article found.  The abstract shall include purpose, summarize major findings, and provide principal conclusions and recommendations;


     --
Use Internet capabilities to search and acquire information pursuant to an individual TO; and


     --
Provide copies of all literature cited.


During examination of the identified literature, the contractor shall place primary emphasis upon the adequacy of study design, quality control, and interpretation of study results, and determine the article’s relevance to a peer review. 

     E.   Risk Assessment Guidelines Training

NCEA Risk Assessment Forum Staff conducts training for other EPA staff on the use of the guidelines in conducting risk assessments. The guidelines training program is designed to facilitate the transfer of risk assessment information and methods to EPA risk assessors and interested outside parties, such as state officials and outside contractors. The contractor shall develop a new generation of user workbooks, facilitator handbooks, and other training materials for the Risk Assessment Guidelines training courses, as specified in the TO.

IV.   DELIVERABLES AND SERVICES

The contractor shall deliver complete  comments as specified in the TO’s to assure that they facilitate rapid assimilation and possible quick action by NCEA.  Deliverables will be used to improve the quality of planned and current research projects and to assess the scientific and technical accuracy of completed and current work before dissemination outside NCEA.  Deliverables are due as specified in the TO. 


The contractor shall:

1.    Provide high quality peer reviews and workshops in the research areas specified by individual TOs;

   2.
Maintain the capability to provide such peer reviews and workshops as needed, document qualifications of personnel, and ensure performance of the work in accordance with NCEA guidance;

   3.
Disseminate existing NCEA supplied and specified documents as referenced in accordance with the TO;

   4.
Arrive at firm conclusions or recommendations, with supporting documentation and/or analyses;

   5.
Coordinate peer review findings with NCEA, ORD, and other relevant EPA Offices and other NCEA-selected individuals through teleconferences, workshops, and meetings involving the PO and the TOM, to clarify specific scientific points made by a peer review panel, and to document views and scientific judgements made by peer reviewers as specified in the TO;

   6.
Provide full and accurate accounting of all work ordered as required by Reports of Work, Attachment 2 of the contract;   

   7.
Document peer review procedures used to ensure that all specifications set forth in the TO are met;

   8.
Maintain a record of ongoing and completed peer reviews, and devise a system for documenting all peer reviews conducted;

   9.
Provide follow-up information to peer reviewers, NCEA, the CO and the PO as necessary; 

   10.  Certify that no real or apparent conflicts of interest exists; 

11.    Develop documents, issue papers and conduct literature reviews in the areas of human health and ecological risk assessment;  and

   12.
Provide pre-meeting and post-meeting workshop support including the planning, arranging, administering and conducting of required workshops and/or meetings.


 Copies of all deliverables shall be sent to the PO and TOM. This information shall be submitted in accordance with the format specified in the TO. In all matters, the contractor shall perform in a manner that will ensure consistency of procedure and practice in support of the requirements of this Statement of Work, and ensure consistent completion of all deliverables in compliance with the TO’s.

V.   PRODUCT QUALITY 

A.   General 


Risk assessments for human health and ecological impacts shall follow the U.S. EPA Guidelines for Human Health and Ecological Risk Assessments. Risk assessments are important in environmental decision making because of the high cost of eliminating environmental risks associated with their causes and the necessity of making regulatory decisions in the face of uncertainty. As a result, an assessment of the socioeconomic impacts, as well as the regulatory impacts, are an important part of a complete risk assessment.


Human health and ecological risk assessments are technical analyses of many different kinds of scientific information of varying form and quality, all of which are used to characterize the expected risk to human health and the environment. Such risk assessment analyses may result in scientific assessments that are less certain than ideal, and, therefore, must be clearly identified as to the inherent strengths and weaknesses of their data quality and conclusions. All  peer reviews provided by the contractor shall look closely at this information in order to fully examine the conclusions reached by NCEA in characterizing projected risks to human health and the environment.


The contractor shall ensure peer reviewers:

     1.
Provide numerical assessments accompanied by a written description that is objective and balances the characterization of risk with the impacts of the risk, including the socioeconomic impacts and regulatory impact, given the quality of the inputs contained in NCEA-produced health and ecological risk assessment reports and regulatory documents;

     2.
Assess whether human health and ecological risk assessment information is presented distinctly and separately from non-scientific risk management information and socioeconomic impacts/regulatory impacts;

3.     Assess whether key scientific information and controversies on data and methods, e.g., use of certain quantitative methodologies, is highlighted. A statement of confidence in the assessment shall identify and describe all major uncertainties, particularly those involving the quality of data, along with comment on their influence on the assessment; and

4.      Assess whether, in describing stressor effects scenarios, information is presented on the range of impacts and on the evidence, incidence, and level of physical, chemical or biological stressors. A statement on findings and conclusions shall be provided.

B.   Written Products

The contractor shall ensure that peer reviews are written in a clear, concise style, with a logical organization and presentation of ideas and rationales by:

     1.
Using standard formats as specified in a TO;

     2.
Performing scientific and technical editing of all products; 

3.      Providing written products free of grammatical, spelling and typographical errors and accurately summarizing the information with correct and complete reference citations; and

     4.
Presenting scientific, technical,  and all other relevant information in a consistent style that makes it easy for the reader to follow, and paying specific attention to insure consistent and accurate information content, and appropriate data interpretation throughout the document.


Products not adhering to these standards or guidelines or substantially lacking scientific quality will not be accepted. The contractor shall use current EPA methods and guidelines for performance of work, unless otherwise specified. The contractor shall provide peer review reports in written and electronic formats in Microsoft Word, on 3 ½" diskettes or CD-ROMs.

VI.  ADDITIONAL REQUIREMENTS
   A.
For reports that include peer review panel recommendations, the contractor shall: (1) explain and rank the policy or action alternatives; (2) describe the procedures used to arrive at the recommendations; (3) summarize the substance of the peer review panel deliberations; (4) summarize any peer review panel dissenting views; (5) list the sources relied upon; and (6) provide any other information necessary to make clear the methods and considerations upon which the recommendations are based.

B.    The contractor shall submit the peer review documents to the PO in final form. All final peer reviews submitted shall include copies of the literature cited or make reference to the citations in the document for the PO to verify and approve.
C.    The contractor shall clearly identify itself as an EPA contractor. When in attendance at meetings, such identification shall include wearing identification that is different than the badges used by seminar attendees or Agency personnel attending or speaking at the meeting. Contractor personnel shall identify themselves as such when placing calls in conjunction with activities of the Statement of Work.











   Exhibit 1

AGENCY GUIDANCE FOR CONDUCTING EXTERNAL

PEER REVIEW OF ENVIRONMENTAL REGULATORY MODELING 

I.   INTRODUCTION

According to the Policy Statement in EPA's January 19, 1993, Peer Review Policy, EPA  100-B-00-001 (copy available at www.epa.gov):

Major scientifically and technically based work products related to Agency decisions normally should be peer-reviewed. Agency managers within Headquarters, Regions, laboratories and field components determine and are accountable for the decision whether to employ peer review in particular instances and, if so, its character, scope, and timing. These decisions are made in conformance with program goals and priorities, resource constraints, and statutory or court-ordered deadlines. For those work products that are intended to support the most important decisions or that have special importance in their own right, external peer review is the procedure of choice. Peer review is not restricted to the penultimate version of work products; in fact, peer review at the planning stage can often be extremely beneficial.

By contrast, the policy specifically excludes "non-major or non-technical matters that Agency managers consider as they make decisions."  Clearly, environmental models (i.e., fate and transport, estimation of contaminant concentrations in soil, groundwater, surface water and ambient air, exposure assessment) that may form part of the scientific basis for regulatory decision making at EPA are subject to the peer review policy. However, it can not be more strongly stressed that peer review should only be considered for judging the scientific credibility of the model including applicability, uncertainty, and utility (including the potential for mis-use) of results, and not for directly advising the Agency on specific regulatory decisions stemming in part from consideration of the model output.

The purpose of this guidance is to provide a resource for those program managers responsible for implementing the peer review process. More specifically, this guidance is provided as an aid in evaluating the need and, where appropriate, conducting external peer review related to the development and/or application of environmental regulatory modeling. This specific guidance for modeling has been prepared to complement general peer review guidance currently being developed by the Agency's Council of Science Advisors (Council). Thus, Section II (framework for peer review) and Section IV (peer review mechanisms and general criteria) reflect the latest Council guidance, and will be revised in the future as Agency-wide guidance on peer review evolves.

The relationship of external peer review to the process of model development and application, including consideration of peer review at various stages in the process is described in Section III of this guidance.

Section V concerning "Documentation of the Peer Review Process" has been included in response to comments from the Agency's Science Advisory Board who cited the need for more detailed guidance on the mechanics of the review process.

The specific elements of what could be covered in an external peer review of model development and application are presented in Section VI of this guidance. These elements are not meant to be prescriptive or limit the nature of peer review, but rather are intended as an aid to improve the thoroughness and consistency of peer review.

To reiterate one of the major recommendations in the March 1992 report commissioned by Administrator William K. Reilly re: "Safeguarding the Future: Credible Science, Credible Decisions (The Report of the Expert Panel on the Role of Science at EPA)":

"Quality assurance and peer review should be applied to the planning and results of all scientific and technical efforts to obtain data used for guidance and decisions at EPA, including such efforts in the program and regional offices. Such a requirement is essential if EPA is to be perceived as a credible, unbiased source of environmental and health information, both in the United States and throughout the world."

In conclusion, this document is intended to provide guidance to program managers in their efforts to consider, and apply where appropriate, external peer review to environmental regulatory modeling. The guidance contained in this document must not be construed as rigid requirements.1
II.   FRAMEWORK FOR PEER REVIEW OF

      ENVIRONMENTAL REGULATORY MODELING
Peer review can be an important tool in assisting the Agency to document the quality and credibility of the science upon which its regulatory and policy decisions are made. Modeling to provide the scientific support for environmental regulatory decision making at EPA can be thought to conceptually involve three stages including: (A) model development; (B) model application; and (C) consideration of modeling results in decision making.

External peer review, as discussed in more detail below, is generally relevant to the first stage of model development and may be relevant in appropriate cases to the second stage of model application. Although external peer review is not directly germane to the regulatory or policy decision itself, it is important at this third stage to bring forward information regarding prior peer review comments and the Agency's response related to model development and/or application. This information may aid the decision maker in interpreting and weighing the utility of modeling results along with all the other considerations (e.g., field data; risk, cost, and benefits information; requirements to use best available technology; environmental justice issues; etc.) in reaching a regulatory decision.

Broader guidance regarding the applicability of peer review, as discussed in the Introduction, is currently being developed by the Council of Science Advisors. As this broader guidance develops and evolves in the future, the framework for external peer review of environmental regulatory modeling, as discussed below, will be revised.

A.   Model Development

Models are developed for a variety of reasons, including:  use as research tools to explore new scientific issues;

1.   simplification and/or refinement of existing model paradigms or software; 

2.   use as screening tools; and 

3.   to estimate compliance with regulatory requirements (e.g., National Ambient Air Quality Standards). 

This guidance document, by its terms, does not directly address models developed for reasons other than to support regulatory decision making (e.g., research tools). Models developed expressly for and used exclusively within a research program should be subject to essentially the same review process as other research results (e.g., informal critique by scientific colleagues, formal appraisal by senior scientists and managers, publication in refereed journal, etc.). However, if the purpose of a research model is expanded in the future to develop scientific information for Agency decision making, then the program manager should consider arranging for reassessment of the model in accordance with the guidance presented below.

From a general scientific perspective, a well-conceived model is one that provides an acceptable mathematical approximation of a physical, chemical, biological, social or economic system. Model development frequently touches on the interface involving the state of the art in several areas including: (1) the technical and scientific understanding of processes and mechanisms; (2) applicable solution techniques (e.g., analytical, numerical); (3) computer science and technology; and (4) the Agency's need for scientific decision- support tools. The goal of model development is to provide methods which canbe applied to improve Agency analysis and decision making. As such, the development of environmental models cannot be performed in a scientific vacuum. There must be a coherent class of applications in mind against which the appropriateness of the science can be judged.

At the model development stage, a key step is to define and compare to existing models, the set of conditions under which the use of a model is scientifically defensible -this is known as the "application niche." Peer review of model development would be expected to include evaluation of the application niche, along with consideration of uncertainty and other areas of model performance. Approaching peer review from this perspective should help the decision maker understand the limitations of the scientific basis of the model and confidence in its results. It is only with this firm knowledge that the Agency can develop sound regulatory and policy decisions.

External peer review of major technical issues related to environmental regulatory modeling is generally a lengthy process. This is precisely why external peer review should be identified as an important and integral aspect of an action plan for model development. At first glance external peer review might be expected to slow down the process. However, initiating peer review at early stages may, in fact, save time by redirecting misguided initiatives, identifying alternative approaches, or providing strong technical support for a potentially controversial position.

B.   Model Application
The middle stage, model application, begins with examining the stated application niche and its applicability to current needs and/or exploring whether a model can be tailored to fit a new niche. For existing models, especially models developed outside of EPA, peer review may be appropriate to the extent that either: 1) new information becomes available which calls into question the appropriateness of the previously defined application niche; or 2) a model might be considered for application outside the niche for which it was originally developed.

Peer review of a model's applicability should, where possible, be planned well in advance of any decision making involving use of the model's results. In this way, the formation of "sound science" is distinct from the regulatory decision in which it is considered. The results of such a peer review can aid in the ultimate judgment by a decision maker to consider whether or how to use a particular model's result in the regulatory process.

Normally, the first application of a model should undergo peer review. For subsequent applications, a program manager should consider the scientific/technical complexity and/or novelty of the particular circumstances as compared to prior applications (also see Section IV-B). Peer review of all similar applications should beavoided because this would likely waste precious time and monetary resources while failing to provide the decision maker with any new relevant scientific information upon which to base a regulatory or policy selection. Nevertheless, a program manager may consider conducting peer review of applications upon which costly decisions are based or applications which are likely to end up in litigation.

As an alternative to peer review of model application, the Office of Air Quality Planning and Standards has developed a formal review and acceptance procedure through rulemaking to evaluate the utility of alternative models for a particular application.

C.   Environmental Regulatory Decision Making
The final stage involves consideration of modeling results in the decision making process. This stage may include consideration of: (1) selecting among available models and assumptions/standard defaults; and/or (2) whether/how to consider modeling results in the regulatory process. Information previously derived from peer review of scientific issues may provide key information for the decision maker in understanding the uncertainties and utility (and potential for mis-use) of modeling results. When possible, public discussion of the scientific and technical underpinnings associated with the earlier stages of model development and/or application in advance of the final stage of regulatory decision making is expected to reduce criticism regarding the Agency's use of "sound science."

Environmental regulatory and policy decisions also involve other scientific and non-scientific factors, and are by law, required to be made by the responsible Agency decision makers. Thus, such decisions are not appropriate subjects for scientific peer review. Rather, the process of public comment is frequently employed by the Agency at this stage. 

III.   RELATIONSHIP OF EXTERNAL PEER REVIEW TO THE PROCESS OF                        ENVIRONMENTAL REGULATORY MODEL DEVELOPMENT AND APPLICATION
The Agency's peer review policy notes that "properly applied, peer review not only enriches the quality of work products but also adds a degree of credibility that cannot be achieved in other way. Further, peer review early in the development of work products in some cases may conserve future resources by steering development along the most efficacious course." Since this subject guidance focuses on the role of external peer review, its relationship to other levels of peer review can best be understood by considering where external peer review may fit into the total process of environmental regulatory modeling. The following paradigm is meant to illustrate the general process:

Step 0:
The program manager within the originating office (AA-ship or Region) identifies elements of the regulatory process which would benefit from the use of environmental models.  A review/solicitation of currently available models and related research should be conducted.  If it is concluded that the development of a new model is necessary, a research/development work plan would be prepared.

Step 0b:
The program manager may consider internal and/or (optional)  external peer review of the research/development concepts to determine whether they are of sufficient merit and whether the model is likely to achieve the stated purpose.

Step 1:
The originating office develops a new or revised model or evaluates the possible novel application of model developed for a different purpose.

Step 1b:
The program manager may consider external peer (optional) review of the technical or theoretical basis prior to final development, revision or application at this stage.  For model development, this review should evaluate the stated application niche.

Step 2:
Initial Agency-wide (internal) peer review/ consultation of model development and/or proposed application may be undertaken by the originating office.



Model design, default parameters, etc. and/or intended application are revised (if necessary) based on consideration of internal  peer review comments.

Step 3:
External peer review is considered by the originating office. Model design, default parameters, etc. and/or intended application are revised (if necessary) based on consideration of external peer review  comments.

Step 4:
Final Agency-wide evaluation/consultation may be implemented by the originating office. This step should consist of consideration of external peer review comments and documentation of the Agency's response to scientific/technical issues.

(Note: Steps 2 and 4 are relevant where there is either an internal Agency standing or ad hoc peer review committee or process).

A program manager may decide that peer review (step 2 -internal, and step 3 -external) should take place at more than one time during the processes of model development and model application (i.e., optional steps 0b and/or 1b). This decision would depend on the nature and complexity of scientific issues that are presented.

Additionally, a program manager may also consider the utility of employing the broader concept of peer involvement -- that is, to augment staff efforts by soliciting subject-matter experts from outside the program.

Based in part on the results of a scientific peer review of model development and application, as well as other non-technical issues, the program manager would be responsible for advising the decision maker as to the consistent, equitable, and appropriate use of the model and its output for environmental regulatory purposes.

IV.   MECHANISMS AND GENERAL CRITERIA FOR CONDUCTING

       EXTERNAL PEER REVIEW
The mechanisms and general criteria for conducting external peer review presented below are based upon generic peer review guidance currently being developed by the Council of Science Advisors. As this broader guidance develops and evolves in the future, this Section will be revised.

A.    Peer Review Mechanisms
Mechanisms for accomplishing external peer review include, but are not limited to, the following:

   i.
Using an ad hoc technical panel of at least three scientists;

   ii.
Using an established external peer review mechanism such as the Science Advisory Board or Scientific Advisory Panel; or 

iii.    Holding a technical workshop.

Qualifications for peer reviewers will likely vary for model development versus model application. For the former, the emphasis may be toward modelers, while for the latter, the emphasis may be toward scientists with technical expertise in other disciplines (e.g., statistics, field monitoring, etc.).

New models, or significant modifications and/or new applications of established models, should be considered for publication in refereed journals. However, this step should be supplemental to and not a substitute for the peer review mechanisms presentedabove.

B.   General Criteria
General criteria to be considered for determining when and by what mechanism to initiate an external peer review of the development and/or application of environmental regulatory models include:

   i.
Use of model results as a basis for major regulatory or policy/guidance decision making; 

   ii. 
Significant investment of Agency resources;

   iii. 
Inter-Agency or crossAgency implications/applicability;

   iv. 
Treatment of a new scientific issue;  or

   v. 
Novelty and/or complexity of the science.

V.    DOCUMENTATION OF THE PEER REVIEW PROCESS
It is important to prepare documentation for each peer review conducted and make this available to the decision maker along with the modeling results. The record should include the following information:

A. 
Identity of the peer reviewers, their relevant expertise, and their institutional affiliation;

B. 
Questions/issues posed to the peer reviewers;

C. 
Reviewer comments, either as a collection of individual statements or as a consensus statement;  and 

D. 
Agency response to peer review comments including rationale.

VI.   SPECIFIC ELEMENTS OF EXTERNAL PEER REVIEW FOR ENVIRONMENTAL            REGULATORY MODELING
This Section of the guidance addresses the specific elements that should be considered to provide the Agency with consistent scientific/technical external peer review of environmental regulatory model development and/or application. 

Such elements could include, but are not limited to:

A.   Model Purpose/Objectives
The first step in evaluating a model used for environmental regulatory purposes is to clearly understand the broad context in which a model is intended to be used.

i.    What is the regulatory context in which the model will be used and what broad scientific questions is the model intended to answer (e.g., evaluating the range of human respiratory exposure resulting from air toxics release from a power plant)?

ii.    What is the model's application niche (i.e., the particular physical, chemical, and/or biological system and set of defining conditions for which the model is expected to be scientifically defensible)?

iii.    What are the model's strengths and weaknesses?  How well does the model fit its intended application niche compared to existing models and available data sets?  It is important that the Agency avoid duplicating prior efforts.

B.   Major Defining and Limiting Considerations
With a clear understanding of the broad purpose and objectives of a model in a regulatory context, the scientific context needs to be addressed.

i.    Which processes are characterized by the model (e.g., transport, diffusion, chemical reactions, removal mechanisms, etc.)?

ii.    What are the important temporal and spatial scales?  Is the grid resolution appropriate for the problem?

iii.    What is the level of aggregation?

C.   Theoretical Basis for the Model
Once the regulatory and scientific contexts of a model have been defined, the basis for problem solving must be formulated.

   i. 
What algorithms are used within the model and how were they derived?  What is the mechanistic basis? 

   ii. 
What is the method of solution (numerical, analytic)?

   iii. 
What formulations are used for those processes which are parameterized?

   iv. 
How does the basis for problem solving compare to existing models?  What is the scientific rationale?

   v.  
What are the shortcomings of the modeling approach (e.g., missing or over- simplification of key processes, restrictive dimensionality, etc.)? 

D.   Parameter Estimation
Parameter estimation may be based on case specific data or in their absence, on default values. In the latter case, it is important to understand how parameter defaults were established.

   i.
What methods were used for parameter estimation?

   ii.
What data were available for parameter estimation?

   iii. 
What methods were used to estimate parameters for which there were no data?

   iv. 
What is the reliability of parameter estimates?

   v. 
What are the boundary conditions and are they appropriate? 

E.   Data Quality/Quantity
All models require the input of various types and amount of data.  Models may also rely on experimental data to help shape their computational algorithms.  In large measure, the utility of a model for regulatory purposes depends on the quality, quantity, and spatial and temporal adequacy of data used in its design and in support of its application.

Questions related to model design include:

   i. 
What data were utilized in the design of the model?

   ii. 
How can the adequacy of the data be defined in terms of quality, quantity, and spatial and temporal applicability taking into account the regulatory objectives of the model?

Questions related to model application include:

   i. 
What kinds of data are required to apply the model?  

   ii. 
To what extent are these data available and what are the key data gaps?

   iii. 
Have data quality objectives been defined?  If so, are they scientifically defensible?

   iv. 
Is the quantity of data sufficient to address the likely variability?  What statistical analyses were performed and are they appropriate?

   v. 
To what extent are the data suitable with regard to estimating spatial and temporal effects?

   vi. 
Do additional data need to be collected and for what purpose?

F.   Key Assumptions
The applicability of a model depends on the adequacy of its basic underlying assumptions.

   i. 
What are the key assumptions?

   ii. 
What is the basis for each key assumption and what is the range of possible alternatives?

   iii. 
How sensitive is the model toward modifying key assumptions?

G.   Model Performance Measures
The most basic test of a model's adequacy is to understand how well its results compare with real world measurements.

i.    What criteria have been used to assess model performance?

ii.    Did the data bases used in the performance evaluation provide an adequate test   of the model in terms of applicability to the modeling niche?

iii.    How accurate can the model be expected to perform?  Does the model exhibit any overall bias throughout the range of its predictions?  Bias is an important test of the model's formulation since intrinsic system uncertainty is not present.

   iv. 
How well does the model address, distinguish, and report variability and uncertainty in its output?  Which parameters and key assumptions are most significant in determining the model's variability and uncertainty? 

   v. 
How does the model perform relative to other models in this application niche?

H.   Model Documentation and Users Guide

The utility of model for regulatory purposes depends on the availability of a clear documentation report and a comprehensive users guide.  Do these cover:

   i 
Model applicability and limitations?

   ii. 
Data input?

   iii. 
Interpretation of results?  and

   iv. 
Documentation of the model code and other key aspects such as verification testing?

I.   Retrospective
A retrospective analysis of the "big picture" may sometimes reveal insights that an analysis of individual components of a model may miss.

   i. 
Does the model satisfy its intended scientific and regulatory objectives?

   ii. 
Is there any available scientific evidence to suggest changes to either the model design and/or key parameters and assumptions prior to its use for regulatory purposes?

   iii. 
How robust (i.e., not overly sensitive toward small changes in modifying key assumptions or input data) are the model predictions?

   iv. 
How well does the model output quantify the overall uncertainty resulting from limitations/simplifications in its design;  use of standard assumptions;  availability of supporting data;  etc.?

   v. 
What key research is necessary to refine or improve the model and/or the data bases upon which it relies?

The elements provided above are not meant to be prescriptive or limit the nature of external peer review. Rather the purpose for their inclusion is to provide modeling-related guidance for peer review protocols which will be consistent with more general guidance being developed by the Council of Science Advisors.

_____________________

1
The guidance set out in this document is not final Agency action. It is not intended, nor can it be relied upon, to create any rights enforceable by any party in litigation with the United States. EPA officials may decide to follow the guidance provided herein, or act at variance with the guidance, based on an analysis of specific circumstances. The Agency also reserves the right to change this guidance at any time without public notice.
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