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Re: Peer Review and Information Quality
Dear Dr Schwab:
Thank you for OMB’s efforts to improve the quality of scientific information within the federal
government. We at the Institute for Regulatory Science (RSI) are dedicated to the idea that societal
decisions must be based on Best Available Science (BAS). Independent peer review is the
cornerstone of BAS. Attached is a recent testimony of Dr. A. Alan Moghissi at the House of
Representatives dealing with the elevation of the Environmental Protection Agency to Department of
Environmental Protection. Dr. Moghissi’s testimony describes in detail the concept of BAS and the
requirements of independent peer review.
Consistent with the mission of RSI we believe that OMB’s proposal on independent peer review
constitutes a step in the right direction. However, our experience with over 300 independent peer
reviews indicate that the term “independent peer review” implies different thing to different people.
In the following we would like to provide comments on specific parts of the proposed action.
1. We commend the OMB for the inclusion of the following statement (emphasis added):

“If significant regulatory information is subject to the peer review requirements of Section 2 of
this Bulletin and (i) the agency intends to disseminate the information in support of a major
regulatory action, (ii) the dissemination of the information could otherwise have a clear and
substantial impact on important public policies or important private sector decisions with a
possible impact of more than $100 million in any year, or (iii) the Administrator determines
that the information is of significant interagency interest or is relevant to an Administration
policy priority, then, to the extent permitted by law, the agency shall have a formal,
independent, external peer review conducted on the information.”
We are particularly pleased that here the words “formal, independent, external peer review” are
included. We are urging that in the entire document these words should be mentioned, or somewhere
“peer review” be defined with the inclusion of these words.
2. We suggest that in the following statement of the proposal the word “may” (emphasis added) be
replaced with “shall” and the word “firm” be replaced with “organization”:
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“When considering selection of an outside panel of peer reviewers for regulatory information
subject to the requirements of this Bulletin, an agency should assess the treatment of such a
panel under the Federal Advisory Committee Act, and may shall retain a firm an organization
to oversee the peer review process with instructions to comply with principles consistent with
those set forth in this Bulletin. See Byrd v. EPA, 174 F.3d 239 (D.C. Cir. 1999) (holding that
peer review panels selected and supervised by outside consultants are not governed by the
Federal Advisory Committee Act, 5 U.S.C.S. App. II §§ 1-15). Although such a firm can be
engaged to oversee multiple peer review processes for an agency, the agency shall ensure that
the firm itself possesses independence (and the appearance of independence) from the
agency.”
3. In Section 2 Peer Review of Significant Regulatory Information we recommend the addition of the
word “independent” (emphasis added) before “peer review” in order to avoid potential
misunderstandings:

“To the extent permitted by law, agencies shall have an appropriate and scientifically-rigorous
independent peer review conducted on all significant regulatory information that the agency intends to
disseminate.”
4. We have some reservations regarding the following statement of the proposal:

“In the past, some agencies have sought peer review of only narrow questions regarding a
particular study or issue. While the scope of peer reviewers’ responsibilities will necessarily
vary by context, peer reviewers must generally be able to render a meaningful review of the
work as a whole. As one agency’s peer review handbook explains, a good charge to the peer
reviewers is ordinarily one that both “focuses the review by presenting specific questions and
concerns” the agency is aware of, and also “invites general comments on the entire work
product” so as to ensure that the peer review is not hemmed in by inappropriately narrow
questions. EPA Science Policy Council, Peer Review Handbook, § 3.2.1 (2d ed. 2000).”
As stated in the Peer Review Manual of the American Society of Mechanical Engineers (ASME):

“Those who have a stake in the outcome of the review may not act as reviewer or participate in
the selection of the reviewers.”
Consequently, an entity outside the agency should manage the peer review process. Ideally the outside
entity should be funded through a grant rather than a contract to ensure its independence from the
agency.
Our experience shows that the outside entity would benefit from cooperation with a relevant
professional society who would appoint an Oversight Committee of qualified independent individuals
to supervise the peer review process. Criteria for establishment of a panel should include
qualifications of the reviewers, their independency from the agency, and making sure that all needed
competencies are covered.
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It is important to recognize that the scope of the peer review is defined not only by the nature of the
project, bust also through the peer review criteria. Consequently, both the nature of the project and
peer review criteria are necessary for the Oversight Committee to determine the required expertise for
the Review Panel. Changing the peer review criteria may result in a change of the required expertise
for the Review Panel. Therefore, the Review Panel may possess no more the required expertise if a
change of the peer review criteria is allowed after the approval of the Review Panel by the Oversight
Committee. This is the reason why a Review Panel should adhere to the list of peer review criteria.
This position of RSI is supported by the following statement from the proposal:

“The charge should generally frame specific questions about information quality, assumptions,
hypotheses, methods, analytic results, and conclusions in the agency=s work product.”
5. We construe the following statement of the proposal:

“The agency shall direct peer reviewers of the regulatory information - individually or often
as a group - to issue a final report detailing the nature of their review and their findings and
conclusions.”
to imply that the agency must identify review criteria, and provide the reviewers with relevant
information. As stated above, not the agency, but an entity outside the agency should manage the peer
review process. This position of RSI is supported by the following statement from the proposal:

“Simply put, the agency proposing or supporting a regulation or study may not always be the
best entity to commission or supervise its own peer review. Nonetheless, some agencies
sometimes use their own employees to do peer reviews - a practice forbidden by other
agencies’ peer review manuals.”
6. We are concerned over the following statement from the proposal:

“Depending on these factors, appropriate peer review mechanisms for significant regulatory
information can range from review by qualified specialists within an agency (if they reside in a
separate agency program) to formal review by an independent body of experts outside the
agency. The experts may be selected by the agency or an outside group.”
We recognize that on rare occasions the only “peers” are within the agency. Similarly, we also
recognize that there may be employees within an agency that meet the conflict of interest requirements
included in this submission. However, we believe these should be an exception. In the overwhelming
majority of cases the inclusion of employees of an agency is not compatible with the concept of
independent peer review. More importantly, an independent peer review excludes the selection of the
peer reviewers by the agency.
7. The selection of reviewers constitutes an issue of concern. Although the ASME/RSI team had made
provisions for inclusion of minority views in the Report of the Review Panel, in over 300 reports there
is no minority report. The key issue is the elimination of non-scientific criteria from the peer review.
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The concept of BAS implies that peer reviewers address scientific issues and reach a consensus
regarding a scientific issue including its uncertainties. The societal implications of science are left to
the discretion of agency officials who must defend their action based on the science and its
uncertainties. However, we recognize that a balance of scientific views in specific areas of science is
necessary. As an independent peer review excludes the selection of the peer reviewers by the agency,
we find ourselves only in partial agreement with the following statement from the proposal:

“When selecting reviewers from the pool of qualified external experts, the agency sponsoring
the review shall strive to appoint experts who, in addition to possessing the necessary scientific
and technical expertise, are independent of the agency, do not possess real or perceived
conflicts of interest, and are capable of approaching the subject matter in an open-minded and
unbiased manner.”
8. The participation of the employees of an agency in an independent peer review performed for that
agency constitutes an issue of concern. The proposal sates:

“While the bipartisan legislative proposal discussed above required all peer reviewers to be
independent of the agency, this proposal leaves open the possibility that agency employees
could serve on peer review panels in certain circumstances.”
An independent peer review implies that those who have a stake in the outcome of the review may not
act as reviewer or participate in the selection of the reviewers. Consequently, the participation of an
agency employee in the review is permitted only if the agency can, to the satisfaction of the Oversight
Committee, clearly demonstrate that a given employee has no stake in the outcome of the review.
This position of RSI is supported by the following statement from the proposal:

“As the National Academies’ National Research Council has explained:
External experts often can be more open, frank, and challenging to the status
quo than internal reviewers, who may feel constrained by organizational
concerns. Evaluation by external reviewers thus can enhance the credibility of
the peer review process by avoiding both the reality and the appearance of
conflict of interest.”
9. Another issue of concern in the proposal is the following statement:

“While a non-transparent peer review may be better than no peer review at all, public scrutiny
of at least a summary of the peer reviewers’ analyses and conclusions helps to ensure that the
peer review process is meaningful and that the agency has fairly considered the peer reviewers’
conclusions.”
One of they issues causing a distrust of governmental actions is the lack of transparency. There are
well-established procedures for protection of proprietary commercial information and privacy issues.
The ASME/RSI team has reviewed numerous projects that included proprietary information. The
process has been transparent, and the results have been published. The independent peer review
process should include public access and public participation.
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10. We find ourselves in disagreement with the following statement from the proposal:

“It is, however, arguable that an entity outside of the agency should select the peer reviewers
and perhaps even supervise the peer review process. The latter approach might lend the
appearance of greater integrity to the peer review process, but could be unduly inefficient and
raise other concerns.”
The ASME/RSI team has published over 300 reports resulting from independent peer reviews. These
have included projects with significant environmental and human health concerns. They have also
included projects containing proprietary information. We contend that the opposite is true. A peer
review program managed by an external group that is not constrained by numerous internal
government requirements is likely to be more efficient in terms of economics, timeliness, as well as
credibility, than an internally organized peer review. The principle of independency of peer review is
hard to reconcile with an internally managed peer review program.
Sorin R. Straja, Ph.D.
Vice President Science and Technology
Institute for Regulatory Science
5457 Twin Knolls Road, Suite 200
Columbia, MD 21045
(301) 596-1700
straja@nars.org
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Statement of A. Alan Moghissi, Ph.D.
President, Institute for Regulatory Science
Columbia, MD - Alexandria, VA

Presented at the hearings on H.R. 2138 - Elevating the Environmental Protection
Agency to Department of Environmental Protection.

Mr. Chairman, Members of the Subcommittee:
Thank you for the opportunity to provide testimony on elevation of the U. S. Environmental Protection
Agency (EPA) to the Department of Environmental Protection. My testimony is based on my perspective
as a charter member of the EPA; a research scientist; a science administrator; an editor; and a manager
who had to comply with environmental regulations. In addition, for the last two decades I have been
actively involved with promotion of the concept of Best Available Science (BAS) because of my concern
over the quality of science used in many of our societal decisionsCnotably on matters related to
environmental protection.
When EPA was formed, we were most enthusiastic about the prospect of having one agency handling all
environmental issues. Although I am proud of our achievements, I am not so proud that opportunities
were lost to enhance the quality of the environment. I am even less proud that significant funds were
spent on activities that had a relatively small impact on the quality of the environment, while true
environmental issues were either insufficiently addressed, addressed late, or not at all. It is true that the
EPA was asked to perform a nearly impossible task of promulgating regulations when the necessary data
were insufficient or lacking. However, EPA has made numerous decisions that are based on less than
Best Available Science regardless of the availability of scientific information. This accusation is made
not only by those who had to live with the often stringent regulations, but also by a rather large number of
independent reviews and studies performed by various scholarly organizations.
We at the Institute for Regulatory Science are in the initial phases of performing two studies that would
have an immediate impact on the proposed formation of the Department of Environmental Protection.
Currently, we are seeking funding to continue these two studies and hope that we can complete them
reasonably soon. The basic thrust of these studies is as follows:
1. The first study deals with the criticism of the quality of science used at the EPA. We are evaluating
studies performed by scholarly organizations such as the National Research Council (the research arm of
the National Academy of Sciences, National Academy of Engineers, and the Institute of Medicine); the
General Accounting Office; and various professional societies. We are also evaluating relevant decisions
by the courts, and information published in peer-reviewed journals. Although this study is in its initial
phases, the evidence is overwhelming that the mainstream scientific community has significant
reservations regarding EPA=s science. The key reason for the science problems at the EPA is the lack of
recognition that the foundations of acceptability of scientific information is independent peer review.
Precisely because EPA=s decisions are often highly contested, one would have expected that the EPA
would attempt to err on the side of caution and rely upon independent peer review. Instead, the evidence
is overwhelming that most relevant scientific documents used in regulations are not independently peer
reviewed. The situation is even less favorable for guides.
2. The second study covers environmental laws. In this study we are trying to evaluate Congressional
Findings in various environmental laws. We are particularly interested to determine the emphasis of
Congress relative to the protection of humans versus the protection of other living things, including the
ecosystem. Again here initial results clearly indicate that Congress has given high priority to protecting
humans.
A closer look at the reason for the relatively poor scientific performance of the EPA indicates that the
managementCnotably the political leadership of the EPAChas traditionally accepted and sometimes
favored the intrusion of ideology, societal objectives, and numerous other non-scientific issues into the
science underlying regulatory decisions. This tradition has resulted in a culture at the EPA which is
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responsible for the negative view of the scientific communityCnotably those in the regulated
communityCon the science of EPA. By far the most serious accusation is that EPA has been selective in
using scientific information by choosing the information that supported its preconceived views and
disregarded the information that did not. There are significant potential dangers in the continuation of
such a culture. The impact of such a culture is not only economical, but at a minimum it includes the
development of a potentially deep-seated mistrust in all decisions related to environmental protection.
Please note that the history is littered with remnants of those societies that tried to infuse ideology,
societal objectives, and other non-scientific desires into science.
I want to be sure that my criticism of science at the EPA is not construed as questioning the competency
or dedication of scientists and engineers at the EPA. Based on my personal experience, I am convinced
that the competency and dedication of EPA=s scientists and engineers compare favorably with those in
other federal agencies and elsewhere.
Precisely for reasons described above, I believe that the structure of the Department of Environmental
Protection as included in H.R. 2138 is reasonable. I hope that the Congress can impress upon the science
part of the Department of Environmental Protection the significance of reliance upon Best Available
Science. This includes the following core requirements:
1. The science must be entirely separated from societal objectives. Scientific facts should be provided
to the regulators; and the regulators are the ones to introduce societal objectives in applying science.
2. All scientific information that is used in promulgating regulations or in preparing guides must be
subjected to independent peer review. Obviously, there are minor decisions that can be exempted from
such a requirement. In contrast to scientific information, societal decisions cannot be judged by scientists.
Scientists are no more qualified to decide societal issues than members of any other profession or trade.
3. The Management of the Department of Environmental Protection must formally respond to the
findings and recommendations of peer review panels, and must make the response available to the public.
The publication of such a response does not need to violate requirements to protect proprietary
information and protection of human subjects. There is a well-established process to do so.
4. The scientists and engineers at the science side of the Department of Environmental Protection should
be encouraged to publish the results of their activities in peer-reviewed journals, and should actively
participate in the professional societies of their respective disciplines.
5. The program offices of the Department of Environmental Protection should be discouraged from
intruding in the scientific deliberations of the science side. This requirement should not be interpreted as
discouraging interaction between the two groups. Instead, this requirement should prohibit the program
offices from dictating or asking the science side to provide evidence for a preconceived outcome.
6. The Department of Environmental Protection should be encouraged to revisit its decisions and correct
decisions based on poor science or new information. Although many laws require such a revision, in
practice, EPA has been reluctant to do so.
I have no illusion that it will take some time to restructure the tradition and the culture of an agency that is
accustomed to ideologically-processed science. However, H.R. 2138 provides a mechanism to reduce the
problem and hopefully initiate a new tradition.
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I do have some comments for consideration by the Subcommittee. For the sake of simplicity, I am
dividing my comments into two groups. The first group consists of those comments that I strongly urge
the Subcommittee to consider, as they are critical to the success of the Department of Environmental
Protection. The second group consists of those comments that are desirable.
Let me address the first group which I strongly urge:
1. As stated above, it appears that the primary focus of the majority of environmental laws is the
protection of humans. The protection of other living things is based not only on ethical concerns but also
on the recognition that medicine has benefitted from the availability of a vast pool of biologic materials.
Obviously, there are numerous other reasons for protecting other living things. Consequently, it is
imperative that the word Aenvironment@ is defined in the bill. I am suggesting that under section 3
Adefinitions@ after item (2) the word Aenvironment@ is defined and the remainder of that section is
renumbered accordingly as follows:
(3) Environment means humans, other living things, and environmental media
2. In several instances the bill included wordings such as A humans and the environment@. Consistent
with the definition described above, it should be changed to AenvironmentCparticularly humans@. The
affected sections include 4 (b) (3); 4 (b) (4); 7 (d); and 7 (g) (1).
The desirable modifications are as follows:
1. Section 8 (j) establishes a Bureau of Environmental Statistics. The formation of this Bureau and its
functions is appropriate and long overdue. Section (8) (j) (2) establishes a Peer Review Team. I am
suggesting that the title of the Team be changed to Peer Review Oversight Team and its function be
changed to oversee the peer review of a variety of information managed by the Bureau. This
recommendation is based on many years of my experience with independent peer review of various
projectsCmany of them related to environmental protection. The Peer Review Oversight Team would
have the ability to appoint independent peer review panels to review various aspects of the highlycomplex topics covered in the responsibilities of the Bureau. At a minimum, the text must include
provisions that the Peer Review Oversight Team can appoint panels for specific reviews in support of
the Team=s efforts.
Mr. Chairman and members of the Subcommittee, you have undertaken an important task of converting a
cabinet agency to a department. During this process, you have attempted to correct the most important
shortcoming of that agency. I believe that the chosen approach is sound. I hope that my comments will
help to improve the bill. Those of us who have dedicated our professional lives to protection of the
environment hope that you will be successful in your efforts.
Attached to this testimony are three documents:
1. A description of Best Available Science which constitutes the foundation of the Institute for
Regulatory Science.
2. Fundamentals of Independent Peer Review as practiced by the Institute for Regulatory Science and
many other scholarly organizations.
3. A biographical summary describing my professional qualifications.

Attachment 1: What is Best Available Science?

A. Alan Moghissi, Ph.D.

Institute for Regulatory Science

Columbia, MD and Alexandria, VA
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WHAT IS BEST AVAILABLE SCIENCE?
The public is often provided with contradictory scientific information. The news media are often accused
of selecting scientists who support their preconceived notions. Advocacy organizations, certain
regulatory agencies, and even certain members of the legislative branch of the government seem to follow
the same path. The result is confusion, mistrust of science, scientists, and many important societal
institutions. Those frustrated with the current situation have coined words such as Asound science@ and
Ajunk science@ to identify the acceptability of scientific information. Meanwhile, the phrase ABest
Available Science@ or BAS is increasingly used to describe the level of acceptability of scientific
information. The BAS concept is based on three important elements as follows:
Status of science
Selection process
Science vs non-scientific objectives
Status of Science
The status of scientific knowledge can be categorized into three classes, each having two subgroups as
follows:
Class IA - Confirmed science: This class is equivalent to scientific law. It is scientific information
that has been unequivocally confirmed and generally accepted. Note that each scientific law or scientific
fact has its limitations and conditions for its validity. For example, the validity of the law of gravity has
been well established including the fact that it does not apply to atomic nucleus. Similarly, the speed of
light is known with a given accuracy. The differences in its measurement are within the
generally-accepted accuracy.
Class IB - Applied science: This class consists of application of scientific laws to various branches
of commerce and industry. Engineering and other applied sciences fall into this class.
Class IIA - Extrapolation: This class includes scientific information obtained by extrapolation from
observations beyond its scientific validity. Most predictive models and a large segment of contested
scientific information fall into this class. These include predicted changes in the global climate, and
cancer assessment as performed by the U.S. Environmental Protection Agency (EPA). Data resulting
from exposing rodents to high levels of chemicals (occasionally so high that a fraction of animals die of
acute poisoning) are extrapolated by EPA to humans for exposure levels that are sometimes a million-fold
lower.
Class IIB - Scientific judgement: In many cases, decisions must be made without having the needed
scientific information. The methodology for expert judgement is reasonably well developed and consists
of asking a number of individuals to give answers to specific questions and statistically assess the results.
However, in absence of this rigorous system, the scientific judgement is no more than an educated guess.
Class IIIA - Speculation: This class consists of information that is not based on any scientific
information or judgement. Ethical consideration dictates that the nature of the information be clearly
indicated. This requirement is mandatory for any scientist who engages in speculation. Furthermore, it is
2

imperative that the scientific community develop unambiguous rules of conduct to ensure that speculation
is identified as such.
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Class IIIB - Pseudo-science: Sometimes called Ajunk science@ or Apolitically-processed science@, this
information has the sole purpose of promoting someone's ideology. The champion of this class of science
was Lysenko, a Soviet geneticist who claimed a new form of genetics. The result of implementation of
his system was the destruction of genetics research in the Soviet Union and disastrous agricultural
production in that country. Pseudo-science is by no means limited to the past or the Soviet Union. A
large segment of information disseminated by certain advocacy groups can be classified into this
category. Often the dissemination of pseudo-science is justified on the basis that it is necessary to
exaggerate or scare people in order to move the democratic system. What is being overlooked is the longterm damage that misinformation causes.
Selection Process
There are rational and reasonable uncontested methods to resolve scientific controversies. Briefly, the
scientific information is divided into the following four distinct categories:
Group 1 - Personal Opinions: Expression of views by individuals regardless of their training,
experience, and social agenda, are included in this group. Personal opinions are seldomCif everCBAS.
At best, this category can be used to initiate the study of a scientific issue. Note the standard process of
news media is reliance upon this category in its reporting of scientific issues.
Group 2 - Gray Literature: Written information prepared by government agencies, advocacy groups,
and others that has not been subjected to an independent peer review is included in this category. This is
the favorite category of government agencies, advocacy groups, and individuals who want to promote an
idea. In fact, this category is the more organized and written form of personal opinions. Again here, at
best, this category should be used to initiate a study. Experience shows that in the overwhelming majority
of cases this category does not meet the requirements of scientific acceptability.
Group 3 - Peer-Reviewed Science: Information subjected to an independent peer review constitutes
this category. Peer review is the foundation of scientific acceptability. There are numerous requirements
for acceptability of peer review. Briefly, the individual who is chosen as a reviewer must be a Apeer@ to
the author of the study, and must have no conflict of interest. In addition, the author of the study must
respond to the criticism by the peer to the satisfaction of an uninvolved person or organization.
Group 4 - Consensus-Processed Science: This category consists of information resulting from a
process used to resolve scientific disputes. The prerequisite for this process is the formation of a group of
peers under the auspices of an organization that is uniquely qualified to do so. Professional societies are
primary candidates for this activity. There are, however, certain limitations to such an approach as
follows:
1. Professional societies are qualified to manage the consensus process in their respective disciplines.
For example, engineers cannot authoritatively speak on medical practice, and chemists cannot judge
the validity of issues related to electrical engineering.
2. Management of the consensus process must exclude parochial interests of the profession represented
by the professional society. Many professional societies represent their parochial interests and should
disregard these interests during the consensus process.
3. Organizations established by Congress for the purpose of reaching scientific consensus must meet
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certain requirements. For example, the National Research Council (the research arm of the National
Academy of Sciences, the National Academy of Engineering, and the Institute of Medicine) is
uniquely qualified to evaluate interdisciplinary scientific issues. In contrast, the National Academy of
Public Administration is qualified to address administrative issues, and the National Council on
Radiation Protection and Measurements is qualified to evaluate issues related to radiation.
Science vs Non-Scientific Objectives
There is ample evidence indicating that the intrusion of non-scientific objectives would jeopardize the
objectivity and consequently the acceptability of scientific information. It is true that scientific
investigation is performed because society wants to solve a problem or otherwise enhance the knowledge
of humanity. In effect, the initiation or continuation of scientific activities is based on a societal
objective. However, the inclusion of ideology, beliefs, or any other non-scientific objective in assessing
the validity of scientific information is inconsistent with the foundation of BAS. Scientists have no
monopoly on deciding what is good for society. Consequently, once the science is evaluated using the
peer review or consensus process, members of other professions such as lawyers, accountants, or book
sellers are as qualified to decide what is good for society as are members of the scientific community.
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Columbia, MD and Alexandria, VA
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Fundamentals of Independent Peer Review
INTRODUCTION
The need to provide scientific advice to the nation was recognized as early as the administration of
Abraham Lincoln who established the National Academy of Sciences which resulted in the formation of
the National Academy of Engineering and the Institute of Medicine. Recognizing the need for a joint
research organization, the academies formed the National Research Council (NRC). More recently,
Congress has found it necessary to establish the National Council on Radiation Protection and
Measurements and the National Academy of Public Administration to supplement the activities of the
NRC. The development of science, engineering, and technology has reached a level whereby it is not
only desirable but mandatory to ensure that societal decisions rely upon the Best Available Science
(BAS). Inherent in the BAS concept is independent peer review. For a number of reasons, including the
passage of several laws by the Congress, it has become fashionable among federal agencies to claim that
they perform Apeer review@ of many of their activities. Numerous reports of the NRC, along with those
from the General Accounting Office (GAO) and many other organizations, indicate the deficiency of
these claims. The fact is that several federal agenciesCnotably the U.S. Environmental Protection
Agency (EPA)Chave a long way to go to embrace the concept of BAS, including the independent peer
review.

PRINCIPLES OF INDEPENDENT PEER REVIEW
The formation of the Institute for Regulatory Science (RSI) was a direct consequence of the recognition
that a large number of our regulations are based on poor science. The expressed mission of RSI is the
promotion of BAS. The concept of BAS separates scientific from societal aspects of a decision that
include value judgements. In recent years, RSI has teamed up with the American Society of Mechanical
Engineers (ASME)Cone of the largest and oldest professional societies in the worldCto formulate clear
and unambiguous criteria guiding the performance of independent peer review. Based on the experience
of ASME/RSI, the following principles were identified as the most important requirements for an
independent peer review program:
Principle 1: The selection of reviewers and the outcome of the peer review are the result of the
consensus of a group rather than the decision of an individual.
This principle implies that all decisions dealing with selection of reviewers and the review must be made
collectively by a group of qualified individuals rather than a single individual. Consequently, the
ASME/RSI process uses a committee appointed by a duly organized entity of ASME. This committee
appoints Review Panels (RPs) who in turn perform the review.
Principle 2: Clear and unambiguous policies ensure that conflict of interest is avoided or at least
minimized.
The issue of conflict of interest is normally addressed by having each reviewer sign a conflict of interest
form implying that the individual has no conflict of interest. However, such an approach leaves the
judgement entirely to the reviewer. An independent peer review process requires clear policies indicating
what constitutes a conflict of interest. The policy guiding the conflict of interest should be: Those who
have a stake in the outcome of the review may not act as reviewer or participate in the selection of
reviewers.
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Principle 3: The findings and recommendations of the review panel address unambiguous and clear
questions (sometimes called review criteria or lines of inquiry) identified by the sponsoring organization.
The past experience of many federal agencies has resulted in skepticism indicating that reviewers
appeared to have had a free reign in addressing any issue. A properly-managed independent peer review
must be based on clearly identified questions (review criteria or lines of inquiry). To be sure, questions
(review criteria or lines of inquiry) must be technically reasonable. However, they must be based on the
needs of the manager and must be responsive to those needs.
Principle 4: The findings and recommendations responding to the review criteria are constructive and
helpful rather than being adversarial.
This important and hereto under-emphasized principle is an integral part of independent peer review. As
the review is intended to assist the managers in their decision process, it should be helpful to the decision
makers rather than being confrontational.
Principle 5: The participation of appropriately selected stakeholders significantly enhances the
credibility and acceptability of the results of peer review.
The participation of stakeholders in an independent peer review is an asset. In the context of this
principle, stakeholders are those who are personally impacted by a decision; those who must deal with it
during the course of their occupation; and all others who have an interest in the outcome of the peer
review or the peer review process. Experience indicates that a properly-managed program of stakeholder
participation can avoid the sometimes disorderly and chaotic conditions that can result from such
participation. Also, the experience indicates that a properly-designed and properly-conducted peer review
will enhance the acceptance of the decision that is based on the results of the peer review.

DEFINITION OF INDEPENDENT PEER REVIEW AND RELATED ACTIVITIES
Independent peer review is often confused with other processesCnotably internal reviews, technical
advice, and many other forms of reviews. It is also confused with an important process called
Aindependent technical assessment@. Although there are similarities among these processes, they are not
identical.
Independent Peer Review
Independent peer review consists of a critical evaluation of a project. The project may consist of a study;
the scientific foundation of a regulation; a program; competing submissions such as grants; scientific
claims; or any other technical document. It is performed by an RP consisting of individuals whoCby
virtue of their education, experience, and acquired knowledgeCare qualified to be peers of the
investigators who participated in the performance of the project. A peer is an individual who is able to
perform the project, or the segment of the project that is being reviewed, with little or no additional
training or learning.
As indicated in the ASME/RSI principles described above, there are several critical criteria defining
requirements for the appointment of members of an RP and the peer review process as follows:
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1. Qualifications of the reviewers.
2. Independency of the reviewers from individuals, agencies, or organizations who may be impacted by
the outcome of the review.
3. Evaluation of criteria on qualifications and independency of each proposed reviewer by a group with
the functional title Peer Review Oversight Committee (PROC) whose members, in the judgement of
an uninvolved technical organization, meet both the requirements on qualifications and independency.
4. Transparency of the peer review and its process.
Independent peer review constitutes the core of acceptability of scientific and engineering information;
thus it is performed virtually by all professional societies of scientists and engineers in their publications
and other activities. They are uniquely qualified to establish PROCs for peer review of specific subject
areas.
Independent Technical Assessment
Independent technical assessment consists of a critical evaluation of a topic. There are significant
differences between an independent peer review and an independent technical assessment. The
independent peer review consists of rendering judgement on existing information. In contrast, the results
of an assessment consist of information gathered, developed, or synthesized by the Assessment Panel
(AP). The requirements for appointment of members of an AP are identical to those for independent peer
review. Accordingly, the three criteria described under independent peer review apply equally to APs. In
this case, the PROC is referred to as Technical Assessment Oversight Committee (TAOC).

Other Forms of Review
There are numerous other forms of reviews that do not qualify as either independent peer review or
independent technical assessment. A large number of Apeer reviews@ performed by federal agencies fall
into this category. In many cases, an individual within the federal agency evaluates the qualifications of
the reviewer and assesses the reviewer=s independency. Clearly, such an approach does not meet the three
criteria identified above.

Examples
There are numerous examples of the three categories of reviews. The following examples are intended as
illustrations of each category of reviews.
1. Independent Peer Review: The U.S. Department of Energy (DOE) and its predecessor
organizations had used the Nevada Test Site for testing nuclear weapons. Approximately 900 explosions
took place above ground, above groundwater, at groundwater, and below groundwater. A strategy had
been developed by the DOE for remediation of groundwater contamination at that site. The DOE asked
the team of ASME/RSI to establish an RP to independently review its strategy. The DOE in cooperation
with certain stakeholders identified 11 questions dealing with the validity of the approach, and several
other specific questions on how DOE intended to address the problem. The RP was asked to respond to
each question with yes or no with appropriate qualifications, and describe its response in its Findings.
Subsequently, the RP provided 11 Findings responding to the 11 review criteria. The RP also provided
eight recommendations that were directly derived from these Findings. Note that the sole responsibility
of the RP was to review DOE=s strategy.
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2. Independent Technical Assessment: The EPA was instructed by the U.S. Congress to initiate an
independent study to be performed by the NRC Ato identify the most important research relevant to setting
particulate matter standards, to develop a conceptual plan for particulate matter research, and over five
years, to monitor research progress toward improved understanding of the relationship between
particulate matter and public health@. In 1998, the NRC prepared its first response to the Congressional
mandate. The structure of the report, its content, and the distribution of information among its various
chapters were entirely decided by the committee established by the NRC.
3. Other Forms of Review: There are too many examples of other forms of review. For example, on
numerous occasions managers of a laboratory or an office seek technical advice from a group of
individuals whom they appoint to review a specific project. Such an activity is appropriately referred to
as technical advice.

STRUCTURE OF INDEPENDENT PEER REVIEWS
A properly-designed independent peer review process is based on a tiered system. A peer review
oversight committee (PROC) establishes policies and ensures that they are followed. The peer review of
each project is performed by an RP established by the PROC. The elements of the program include the
following:
Oversight of Peer Review
Review Panels
Review Criteria
Technical Peer Review Reports
Requirements for Transparency of the Process

Peer Review Oversight Committee
The oversight of the peer review is the responsibility of a PROC to be established preferably by a relevant
professional society of scientists and engineers. There is a tradition of cooperation among the
professional societies to ensure coverage of the necessary disciplines among member of the PROC for the
review of multi-disciplinary projects. The functions of the PROC include the following:
1. As the overseer of the entire peer review process, the PROC should enforce all professional and
ethical requirements.
2. The PROC evaluates the qualifications and independency of members of each RP and approves those
that it deems acceptable.
3. It reviews and approves reports resulting from peer review for compliance with professional and
ethical requirements.
On occasion the sponsoring organization responds to the recommendations of the RP. In these cases, the
PROC renders a judgment on the responsiveness of the sponsoring organization to the
recommendations of the RP.
Review Panels
Criteria for acceptability of members of an RP are as follows:
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Education: A minimum of a B.S. degree, preferably an advanced degree in a relevant discipline is
required. In rare cases, this criterion may be waived if the candidate is so outstanding, as
demonstrated by the other three technical criteria.
Experience: In addition to education, the reviewer must have significant experience in the area that is
being reviewed.
Peer recognition: Election to an office of a professional society; serving on technical committees of
scholarly organizations; and awards by recognized technical groups similar activities are considered
to be a demonstration of peer recognition.
Contributions to the profession: Contributions to the profession may be demonstrated by publication,
primarily in peer-reviewed journals. In addition, patents; presentations at meetings where the papers
were peer-reviewed; and similar activities are considered to be contributions to the profession.
5. Independency: One of the most complex and contested issues in peer review is a set of subjects
collectively called Aconflict of interest@. The ideal reviewer is an individual who is intimately familiar
with the subject and yet has no monetary interest in it. The guiding principle for conflict of interest is
as follows: Those who have a personal stake in the outcome of the review may not act as a reviewer
or participate in the selection of reviewers.
Peer Review Criteria
Sometimes referred to as lines of inquiry, peer review criteria are questions provided to the RP to be
answered. In a properly-performed independent peer review, the RP responds to review criteria
affirmatively or negatively and explains the rationale for the response. In addition, the RP may decide to
respond to more than one criterion or the totality of criteria. Responses to questions that were not asked
or descriptions outside the scope of peer review are seldomCif everChelpful.
Review reports
The Technical Peer Review Report with the subtitle Report of the Review Panel contains the results of the
peer review. Typically the report should consist of the following items:
4.
5.
6.
7.
8.
9.
10.
11.

12.

Introduction describing activities that led to the preparation of the report, including a listing of
submitted documents.
Executive Summary.
Summary of the subject that was reviewed.
Peer Review Criteria.
Findings of the Panel consisting of shortcomings and meritorious aspects of the project. Note
that often Review Criteria and Findings are combined.
Recommendations of the Panel.
References.
Appendix containing significant comments of one reviewer which were not shared by others, or
those that were considered to be beneficial to the Project Team, but were not important enough to be
included in the main body of the report.
Biographical Summary of the members of the RP and the PROC and others who had significant
technical impact in preparing the report.
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Note that for competing submissions or other reviews containing proprietary information, provisions must
be made to modify the process. Such a process is in place in the ASME/RSI independent peer review
process.
Ideally the Technical Peer Review Report is not completed with the Report of the Review Panel. It should
be incumbent upon the sponsoring organization to respond to the recommendations of the RP. If such a
procedure is followed, the addition of the response of the sponsoring organization converts the subtitle to
Interim Report.
The Interim Report is converted to Final Report after the PROC reviews and approves the Report of the
Review Panel and accepts the response by the sponsoring organization.
Transparency of Peer Review
One of the major reasons for mistrust of the scientific foundation of many regulations is the lack of
transparency of the peer review process. Transparency of peer review implies that members of the
publicCnotably the stakeholdersCare as informed about the entire peer review proceedings as is the
sponsoring organization. This requirement implies that information which is provided to the RP is made
public at the same time that it is provided to the RP. It also implies that meetings of the RP, except its
executive sessions when the RP writes its report, are open to the public. It also implies that any
information about the review process, members of the RP, and any other information which is provided to
the sponsoring organization is also provided to the public. The only exception to the transparency
requirement is the distribution of proprietary and classified information to the public.
Public participation is a legally-mandated process and often requires a public hearing where every
entityCindividual or corporateCcan participate. In contrast to public participation, stakeholder
participationCif properly managedCis significantly more structured by identifying and addressing
stakeholders= concerns about the issue at hand. On more than one occasion, arguments have been heard
by stakeholders who consider their participation as Awindow dressing@. Conversely, many decision
makers are often concerned by some stakeholders who believe that their recommendations must be
adopted by the decision makers.
Stakeholder participation is particularly important in issues involving scientific decisions. Most
stakeholders are highly critical of those organizations responsible for making scientific decisions,
particularly U.S. agencies and industry. Consequently, stakeholder participation in independent peer
reviews is a key to the acceptability of the final decision.

OTHER RELEVANT SUBJECTS
Management of an independent peer review requires attention to many more details than is described in
this document. For example, in a large-scale project, no reviewer should be used more than two to three
times during the life of that project. If so, the Project Team tends to pander to idiosyncrasies of individual
reviewers. Similarly, members of the RP should include senior individuals who may have broad
knowledge, as well as junior investigators who have detailed knowledge of a specific subject, but may not
have the experience and Awisdom@ of more senior investigators. Finally, maintenance of the integrity of
the review requires that members of the RP avoid private interactions with members of the Project Team.
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Biographical Summary of A. Alan Moghissi
Dr. A. Alan Moghissi is currently President of the Institute for Regulatory Science (RSI), a non-profit
organization dedicated to the principle that societal decisions must be based on best available scientific
information (BAS). The activities of the Institute include research and science education at all levels—
particularly the education of minorities.
Dr. Moghissi received his education at the University of Zurich, Switzerland and the Technical University
of Karlsruhe in Germany, where he received a Doctorate degree in physical chemistry. Following his
immigration to the U.S., Dr. Moghissi joined the U.S. Public Health Service, which, upon the formation
of the U.S. Environmental Protection Agency (EPA), became a part of that Agency. Dr. Moghissi served
in a number of capacities at the EPA. He managed the Bioenvironmental/Radiological program at the
National Environmental Research Center in Las Vegas, NV; and the Health and Environmental Risk
Analysis Program in Washington, DC. He was also Principal Science Advisor for Radiation and
Hazardous Materials at the EPA. Prior to his retirement from the EPA, Dr. Moghissi represented the
Office of Research and Development (ORD) in a number of work groups responsible for drafting
regulations. As the representative of the EPA’s ORD, he emphasized the need for reliance upon peerreviewed information as the basis for regulatory activities. Subsequent to his retirement from the EPA in
1985, Dr. Moghissi formed the Institute for Regulatory Science. The activities of RSI include research,
development, training and similar activities related to environmental and occupational protection.
In 1989, Dr. Moghissi joined the University of Maryland at Baltimore as Assistant Vice President for
Environmental Health and Safety, and a professor in the School of Medicine. In 1993, he was appointed
Associate Vice President for Environmental Health at Temple University in Philadelphia. During his
tenure at these institutions, the functions of RSI were transferred to these universities. In 1995, RSI was
reconstituted as an independent institute with Dr. Moghissi as its President. He held other academic
appointments as Visiting Professor at the Georgia Institute of Technology and the University of Virginia,
as well as affiliations with the University of Nevada and the Catholic University of America. His
international activities included lectures at Hahn Meitner Institute in Berlin and Technical University in
Munich—both in Germany; Russian Academy of Sciences in Moscow; University of Puebla (UPAEB) in
Mexico; and University of Kuwait.
Dr. Moghissi’s extensive research experience has dealt with diverse subjects ranging from the
measurement of pollutants to the assessment of the biological effects of environmental agents. A major
segment and focus of his research are concentrated on scientific information upon which laws,
regulations, and judicial decisions are based. During the last 20 years of his career, he has emphasized
the need for reliance upon “Best Available Science” as the foundation for regulatory decision-making,
and has strongly promoted and advocated the peer review process as the cornerstone of BAS. In addition,
he has fostered the formation of a consensus in certain contested areas of science by reliance upon
professional societies as an appropriate and effective vehicle to organize; plan; conduct training courses,
professional meetings, training workshops; and similar approaches to develop and prepare consensus
reports on specific topics.
Since 1987, Dr. Moghissi has been awarded a number of grants and contracts to foster the development
and application of BAS. Currently, he is the Principal Investigator of a joint collaborative program
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between RSI and the American Society of Mechanical Engineers. Recognizing the need for the inclusion
of many scientific and engineering disciplines, this joint program includes provisions for the cooperation
and active participation of several other professional societies.
Dr. Moghissi is author of over 400 publications, including several books. He founded and was the Editorin-Chief of Environment International and Waste Management. He is currently the Editor-in-Chief of
Technology, which is the continuation of the Journal of the Franklin Institute—one of America’s oldest,
technical journals. Dr. Moghissi is a member of the editorial boards of several other scientific journals,
and is active in a number of civic, academic, and scientific organizations who accept the concept of BAS.
He is an honorary member of the National Council on Radiation Protection and Measurements; a member
of the International Academy of Indoor Air Sciences; and an Academic Councilor of the Russian
Academy of Engineering. He has served on a number of national and international panels and is the
recipient of several awards including the Distinguished Service Awards of the EPA.
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