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The U.S. Army Corps of Engineers, through its civil works program, can take pride in its
contributions throughout our nation's history to the development of waterways infrastructure,
navigation, flood damage reduction, water resources development and protection, and
environmental restoration. Many projects that have been pioneering in their concept and bold in
their execution were made possible by the creativity and dedication of outstanding scientists,
engineers, and builders. The Corps has always had review processes for evaluation of its
planning studies and projects, with the focus often being largely on the technical aspects. In
recent years, however, increased consideration of such factors as environmental impacts,
economic evaluations, political pressures, and new paradigms about flood control and
management has engendered increased criticism and concern that some of the Corps' studies
may have led to conclusions, recommendations, and project decisions that are not adequately
supported by the assumptions and analyses that were used. The focus of the report is on review
of Corps of Engineers studies, with careful attention given to the need for independent, external
reviews by panels of well-qualified and impartial experts for large, complex, and sensitive
projects.
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Academy, the Council has become the principal operating agency of both the National Academy
of Sciences and the National Academy of Engineering in providing services to the government,
the public, and the scientific and engineering communities. The Council is administered jointly
by both Academies and the Institute of Medicine. Dr. Bruce M.Alberts and Dr. Wm.A.Wulf are
chair and vice chair, respectively, of the National Research Council.

COMMITTEE TO ASSESS THE U.S. ARMY CORPS OF ENGINEERS METHODS OF
ANALYSIS AND PEER REVIEW FOR WATER RESOURCES PROJECT PLANNING: PANEL
ON PEER REVIEW**The Panel on Peer Review was one of four panels, operating under the
auspices of a coordinating committee, that was convened by the National Academies’ Water
Science and Technology Board (lead) and Ocean Studies Board to carry out studies mandated
in the Water Resources Development Act of 2000. The panel’s charge is described in chapter 1.
The “parent bodies” are listed in Appendix E.JAMES K.MITCHELL, Chair,Virginia Polytechnic
Institute and State University, BlacksburgMELBOURNE BRISCOE,Office of Naval Research,
Arlington, VirginiaSTEPHEN J.BURGES,University of Washington, SeattleLINDA
CAPUANO,Honeywell, Inc., San Jose, CaliforniaDENISE FORT,University of New Mexico,
AlbuquerquePORTER HOAGLAND,Woods Hole Oceanographic Institution, Woods Hole,
MassachusettsDAVID H.MOREAU,University of North Carolina, Chapel HillCRAIG
PHILIP,Ingram Barge Company, Nashville, TennesseeJOHN T.RHETT,Consultant, Arlington,
VirginiaRICHARD E.SPARKS,Illinois Water Resources Center, UrbanaBORY
STEINBERG,Steinberg and Associates, McLean, VirginiaNational Research Council
StaffJEFFRY W.JACOBS, Study DirectorELLEN A.DE GUZMAN, Research AssociateJON
Q.SANDERS, Project Assistant

ForewordIn the early 1800s the U.S. Congress first asked the U.S. Army Corps of Engineers
(which was created in 1775) to improve navigation on our waterways. From that beginning, the
Corps began a program of public works that has reshaped virtually all of the nation’s river basins
and coastal areas. Today we share in the benefits of those works: a reliable water transportation
network, harbors that help link our economy to global markets, previously flood-prone land that
is productive for urban and agricultural uses, hydroelectric power, and widely-used recreational
facilities.Now, at the beginning of the twenty-first century, the Corps program is under intense
scrutiny. Traditional constituencies press the Corps to complete projects that have been planned
for many years and campaign for new projects to serve traditional flood control and navigation
purposes. At the same time, environmental and taxpayer groups express concerns about these
projects in Congress and in the courts. Some of these groups have exposed technical errors in
analyses that have been used to justify projects. For these critics, the Corps’ water project
development program must be reformed and the budget reduced or redirected.Some of these
same groups are pressing the administration, the Congress, and the agency itself toward a new
Corps mission, broadly described as environmental restoration. However, the concept of



restoration awaits more precise definition, and the science of ecosystem restoration is in its
infancy. But it is clear that restoration is a call for water resources management that
accommodates and benefits from, as opposed to controls, annual and multi-year variability in
the patterns and timing of river flows and the extremes of flood and drought.Meanwhile, the
Corps is affected by a general trend in all federal agencies of smaller budgets and staffs. As
demands for reform mount, the Corps’ current staffing and organization may need to be
reconfigured to provide improved and more credible planning reports.As a result of this national
debate over the Corps’ programs and the quality of its planning studies, the U.S. Congress in
Section 216 of the 2000 Water Resources Development Act, requested The National
Academies to conduct a study of the procedures for reviewing the Corps’ planning studies. In
addition, the Congress requested a review of the Corps’ “methods of analysis” used in its water
resources planning.In response to this request, the Water Science and Technology Board of The
National Academies’ National Research Council, in collaboration with the NRC’s Ocean Studies
Board, appointed four study panels—(1) Peer Review, (2) Planning Methods, (3) River Basin
and Coastal Systems Planning, and (4) Resource Stewardship and Adaptive Management—
and a coordinating committee to follow these panels’ progress and to write a synthesis
report.Our study panels and coordinating committee held several meetings over the course of
the study period beginning in 2001. We spoke with dozens of Corps of Engineers personnel,
visited several Corps projects, and heard from different groups with interests in Corps projects.
We came away with an appreciation for the dedication of Corps personnel and the complications
and challenges they face in trying to being responsive to local project sponsors and the nation’s
taxpayers.This is not the first study of the Corps by the Academies. However, these past studies
were often focused on specific projects or on particular planning aspects. The reports in this
series address the agency’s programs in a wider context. Because we appreciate the
importance of the U.S. Congress and the sitting administration in directing Corps’ programs,
many of our recommendations are directed to them.The Corps has a long history of serving the
nation and is one of our oldest and most-recognized federal agencies. But it is today at an
important crossroads. The nation, through the administration and the Congress, must help the
agency chart its way for the next century.Leonard ShabmanChair, Coordinating Committee

PrefaceThe U.S. Army Corps of Engineers, through its civil works program, can take pride in its
contributions throughout our nation’s history to the development of waterways infrastructure,
navigation, flood damage reduction, water resources development and protection, and
environmental restoration. Many projects that have been pioneering in their concept and bold in
their execution were made possible by the creativity and dedication of outstanding scientists,
engineers, and builders.The Corps has always had review processes for evaluation of its
planning studies and projects, with the focus often being largely on the technical aspects. In
recent years, however, increased consideration of such factors as environmental impacts,
economic evaluations, political pressures, and new paradigms about flood control and



management has engendered increased criticism and concern that some of the Corps’ studies
may have led to conclusions, recommendations, and project decisions that are not adequately
supported by the assumptions and analyses that were used.Our panel was charged to review
“peer review procedures” and to assess both “an independent review process” and “existing
technical review procedures.” As these terms imply different views regarding “independent peer
review,” our panel chose to not use the term “peer review,” instead simply referring to both
independent and internal procedures as “reviews.” The focus of our panel’s report is on review of
Corps of Engineers studies, with careful attention given to the need for independent, external
reviews by panels of well-qualified and impartial experts for large, complex, and sensitive
projects.Our panel’s principal conclusions relate to the increasing need for independence of the
reviewers and the review process from the organization undertaking and responsible for a
planning study or project (in this case, the Corps of Engineers) as project complexity, cost, and
controversy increase. A fully independent review can only be accomplished by reviewers who
are free of conflict of interest and who are appointed by a group external to the Corps. Our
recommendations call for the establishment of an Administrative Group for Project Review
(AGPR) to administer the review process—to be housed either in the Office of the Assistant
Secretary of the Army for Civil Works or in the Office of the Chief of Engineers—and for a
Review Advisory Board (RAB) to provide oversight of the AGPR activities.To provide
background and to set the stage for our work, we were briefed at our first meeting by Lt. Gen.
Robert B.Flowers, Chief of Engineers; Dr. James Johnson, Chief of Planning; and Mr. Richard
Worthington of Corps Headquarters in Washington. We extend our thanks also to Dr. Ronald
Kostoff of the Office of Naval Research in Arlington, Virginia, who provided a briefing on review
concepts and approaches at the panel’s first meeting. We also owe thanks to Dr. Jack Fritz of the
National Academies and Mr. Tim Searchinger of Environmental Defense, both of whom
discussed review procedures with the panel at its second meeting.The panel members provided
diverse expertise and a wealth of experience in the many disciplines and topics relevant to this
study—peer review, water resources engineering and planning, environmental and water law,
river navigation and transport, ports, and Corps of Engineers history and operations. Each
member brought a creative and fresh perspective to the study, and participated in the crafting of
the several conclusions and recommendations and in the drafting of the report. We were also
fortunate to have Dr. Leonard Shabman, Chair of the Coordinating Committee, participate in two
of our panel’s three meetings. Len’s knowledge of the Corps of Engineers and its civil works
program made his input especially valuable.The panel was supported and guided in its work by
the outstanding staff of the Water Science and Technology Board. WSTB director Stephen
Parker got us on our way by setting the stage for the study. Dr. Jeffrey Jacobs, the study director,
carried the bulk of the burden. His knowledge of the Corps and of river management issues, his
ability to understand and synthesize information, his creative and effective writing, his initiative
and responsiveness, and his enthusiasm made him a pleasure to work with. This study and
report could never been completed without his tireless effort. We also acknowledge with



appreciation the logistical support of Mr. Jon Sanders and Ms. Ellen de Guzman, and editorial
guidance from Ms. Rhonda Bitterli.The report was reviewed in draft form by individuals chosen
for their diverse perspectives and technical expertise in accordance with the procedures
approved by the NRC’s Report Review Committee. The purpose of this independent review is to
provide candid and critical comments that will assist the institution in making its published report
as sound as possible and to ensure that the report meets institutional standards for objectivity,
evidence, and responsiveness to the study charge. The review comments and draft manuscript
remain confidential to protect the integrity of the deliberative process. We wish to thank the
following individuals for their review of this report: Mr. Richard Conway (retired), Union Carbide,
Charleston, West Virginia; Mr. Robert Crangle, Rose and Crangle, Ltd., Lincoln, Kansas; Mr.
Steve Dola, Office of the Assistant Secretary of the Army (retired), Arlington, Virginia; Dr. William
Graf, University of South Carolina, Columbia; Dr. Ronald Kostoff, Office of Naval Research,
Arlington, Virginia; Mr. Thomas Maddock, Boyle Engineering, Newport Beach, California; Ms.
Deborah Moore, independent consultant, Berkeley, California; Dr. Herb Ward, Rice University,
Houston, Texas; Mr. Garrett Westerhoff, Malcolm Pimie, White Plains, New York.Although the
reviewers listed above have provided many constructive comments and suggestions, they were
not asked to endorse the conclusions or recommendations, nor did they see the final draft of the
report before its release. The review of this report was overseen by Dr. Richard Goody, Harvard
University (emeritus). Appointed by the National Research Council, he was responsible for
making certain that an independent examination of the report was carefully earned out in
accordance with the institutional procedures and that all review comments were carefully
considered. Responsibility for the final content of this report rests entirely with the authoring
committee and the institution.We appreciate the opportunity to address an issue of importance
to the future success of the Corps of Engineers mission in meeting the nation’s needs for
navigation, flood damage reduction, river and wetlands environmental protection and
restoration, and water resources development.JAMES K.MITCHELLChair
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Executive SummaryThe nation’s water resources infrastructure features thousands of dams, an
extensive levee system, and many harbors that can accommodate large ocean-going vessels.
The U.S. Army Corps of Engineers planned, designed, and constructed much of this
infrastructure, and now maintains it. Corps of Engineers feasibility studies for such projects are
today generally more comprehensive and more complex than in the past, and they are often
conducted in a politically charged environment. These studies may be subjected to the careful
scrutiny of many interest groups, with some of these groups retaining highly qualified analysts to
review the Corps’ fundamental assumptions and analytical methods. The complexity of some
Corps planning studies and the challenges to some of these studies—especially the Corps’
Upper Mississippi River-Illinois Waterway draft feasibility study in the late 1990s—by different
interest groups led Congress to request the National Academies to provide advice on
implementing improved review procedures for Corps water resources planning studies.Corps of
Engineers water resources projects have long been subjected to some degree of review. The
Corps’ former Board of Engineers for Rivers and Harbors, which was composed of senior Corps
officials, reviewed Corps planning studies from the Board’s inception in 1902 to its termination in
1992. Whatever merits the Board brought to the review process, the Board was not independent
of the Corps. There is a strong and direct correlation between the independence of reviewers—
in terms of both knowledge and association with a project and organizational affiliation—and the
credibility, both real and perceived, of review.Whatever type of review process is implemented
within the Corps, the role of review panels should be to identify, evaluate, explain, and comment
on key assumptions that underlie technical, economic, and environmental analysis. Review
panels should highlight areas of disagreement and controversies to be resolved by the
Administration and Congress. A review panel should be given the freedom to comment on those
topics it deems relevant to decision makers, leaving it to the recipient of the review to decide
whether those issues constitute “technical” issues or “policy” issues. Review panels should also
be able to evaluate whether interpretations of analysis and conclusions based on analysis are
reasonable. But review panels should not be tasked to provide a final “thumbs up/thumbs down”
judgment on whether a particular alternative from a planning study should be implemented, as
the Corps of Engineers is ultimately responsible for this final decision.EXECUTING REVIEW
WITHIN THE CORPSThe Corps’ more complex water resources project planning studies (this
report adopts a broad definition of “planning studies” that includes “reoperations” and retrofit-



type studies for existing projects, as well as feasibility studies for new water resources projects)
should be subjected to external, independent review. One or more panels of impartial, highly
qualified experts should conduct this external review. External review panels should not include
Corps of Engineers staff members and should not be selected by the Corps. External reviews
should be overseen by an organization independent of the Corps, which will provide the highest
degree of credibility of review. Examples of organizations that might lead these independent
reviews include professional science societies and engineering societies and the National
Academy of Public Administration. Responsibility for independent review could also be
delegated to an independent federal oversight group (the Department of Energy’s Defense
Nuclear Facility Safety Board is one model).Not all Corps of Engineers water resources project
planning studies will require external, independent review, but the Corps should institute external
review for studies that are expensive, that will affect a large area, that are highly controversial, or
that involve high levels of risk. As a rule, the more independent this external review process is
from the Corps, the greater the credibility—both real and perceived—the review will have.
Internal reviews should be conducted for Corps planning studies that are less complex and less
costly and that involve lower levels of risk. Internal reviews should be conducted by a panel that
usually includes a balance in the number of Corps of Engineers staff and external experts. The
Corps should select the panelists for internal reviews.An Administrative Group for Project
ReviewCorps of Engineers water resources project planning studies span a spectrum from
small, low-impact projects to large, complex planning studies that consider a range of potentially
large economic and environmental impacts. This diversity of planning studies calls for a review
process that employs various levels of independence of review, depending on the project.
Effective execution of this responsibility requires the establishment of a small, full-time,
permanent body of professional staff. Congress should thus direct the Secretary of the Army to
establish a small group—which we term the Administrative Group for Project Review (AGPR)—
to administer the Corps’ review processes. The Administrative Group for Project Review itself
should not conduct reviews; rather, it should decide which Corps planning studies will require a
review, and whether a review will be conducted externally or internally or with the current review
process.There are two practical options for the institutional home of the Administrative Group for
Project Review: (1) the Office of the Assistant Secretary of the Army for Civil Works (ASA(CW))
and (2) the Office of the Chief of Engineers of the Corps. A review of the relations between these
two offices and their respective histories shows that the balance of responsibilities for review
between the Assistant Secretary of the Army for Civil Works’ office and the Chief of Engineers
has occasionally shifted since the ASA(CW) office was created in 1970. The nature of how
Corps water resources project planning studies have been reviewed has also evolved. This
panel noted that there are advantages and disadvantages of placing the AGPR in either body,
and concluded that neither location is clearly preferential to the other.The decision regarding the
type of review (external, internal, or current procedures) to be performed should be made by the
AGPR. But this decision should be open to review upon petition by interested parties, and a



mechanism for the appeal of the decision should be established. If the AGPR is located in the
Office of the Chief of Engineers, parties should be permitted to file an appeal to the ASA(CW). If
the AGPR is located in the Office of ASA(CW), appeals should be submitted to an executive-
level body such as the Council on Environmental Quality or the Office of Management and
Budget. The entire appeal process should extend no longer than 60 days. Furthermore, the
Administration (perhaps the director of the Office of Management and Budget) or Congress (via
congressional resolution or other legislative action, but not simply committee language) should
be able to request a review of a particular Corps planning study.The AGPR should assist
reviewers and panels in understanding the assumptions and methods in the study at hand. To
facilitate the tasks of review panels, the AGPR should compile a document for each review panel
that clearly summarizes and explains the contents, assumptions, models, and methods
contained within a Corps planning study. The AGPR and the Corps’ District Engineer(s) and
other Corps analysts should be available to a panel during its review to answer questions about
the study’s evolution and contents, and to help review panels understand the implications of the
panel’s recommendations. The AGPR also should facilitate communication between review
panels and appropriate other federal agencies, interest groups, and the public.The
Administrative Group for Project Review should produce a document that clearly explains the
Corps’ review procedures. The Corps’ review procedures will evolve and mature, and they
should be revised as the scientific, economic, social, and organizational context of Corps
planning changes. This set of written review procedures should be viewed as flexible and
amenable to changes and the AGPR should periodically update and revise this document.In the
case of external review panels, the appropriate independent organization should publish and
disseminate reports. The AGPR should organize, publish, and disseminate reports authored by
internal review panels.A Review Advisory BoardThe Administrative Group for Project Review
would benefit by periodic, independent review of its mandate, structure, and decision-making
processes. Periodic review and advice from an independent, interdisciplinary group of experts—
a Review Advisory Board (RAB)—should be part of the implementation of the Corps’ review
procedures. Congress should establish this Review Advisory Board to provide periodic
independent advice to the Corps regarding review procedures for its water resources project
planning studies.The Review Advisory Board would not perform study reviews nor would it
select reviewers. The Review Advisory Board should assess review processes to help ensure
consistency, thoroughness, and timeliness of reviews, and it would suggest changes for
improving the review process. In doing so, it would use background material provided by the
Administrative Group for Project Review, make necessary site visits, and incorporate information
from public comments. The Review Advisory Board should consider both past studies and
prospective studies and projects. The Review Advisory Board should periodically review the
proposed scope and task statements of selected proposed reviews. To ensure the clarity and
comprehensiveness of the planning study summary documents produced by the Administrative
Group for Project Review, the Review Advisory Board should periodically review samples of



these summary documents. The Review Advisory Board should report periodically to the office
that houses the Administrative Group for Project Review.The proposal for a Review Advisory
Board clearly has merit. However, a board constituted with a mission focused exclusively on
review procedures might be too narrowly focused to attract the interest of a broad range of well-
qualified water resources planning experts. To ensure that the Corps’ review procedures are
reviewed by well-qualified analysts, the functions of a Review Advisory Board may have to be
part of the mandate of a body charged with more comprehensive review of the Corps’ planning
procedures.Independence of Review and ReviewersThe highest degree of credibility of external
reviews will be achieved if the responsibility for coordinating the external review process is
granted to an organization independent of the Corps. Such an independent organization must
be in charge of selecting reviewers, all of whom should be independent of the Corps and free of
conflicts of interest. Examples of organizations that could oversee independent reviews include
professional science and engineering societies and the National Academy of Public
Administration. There are other options as well, such as the Office of the Chief of Engineers, the
Office of the Assistant Secretary of the Army for Civil Works (ASA(CW)), and the Office of
Management and Budget. These options, however, do not offer the degree of independence
that will provide highly credible review of controversial planning studies.An important issue
related to independence relates to use of the term “peer review.” During the course of this study,
it became apparent that this term means different things to different people. Moreover, our panel
was charged to evaluate and comment upon both an “independent review process” and the
existing technical review process of Corps planning studies. To avoid possible confusion, the
term “peer review” is not used in this report. Rather, the report focuses on review of Corps of
Engineers planning studies, with careful attention given to the need for independent, external
reviews for large, complex, and sensitive projects.Conceptual and Process IssuesAn important
step in ensuring effective use of the results of review is to clarify at the review’s outset the review
panel’s roles and how results from the panel’s report are to be used. Recommendations of
review panels cannot be binding. A review panel is to provide a credible assessment of the
planning study, which should serve as an evaluation aid to the Chief of Engineers, who is
ultimately responsible for the final decision. A review panel should also be able to evaluate
whether interpretations of analysis and conclusions based on analysis are reasonable. A review
panel should not, however, present a final judgment regarding whether a project alternative or a
particular operations plan should be implemented.Results of the review should be presented to
the Chief of Engineers before a final decision on a planning study has been made. A review
panel’s report should be a public document. Results of reviews should appear in Corps water
resources project planning studies that are submitted to Congress. An instance in which a Corps
District Engineer, and not the Chief of Engineers, may be the primary client of a review is when
review is initiated in the early stages of a planning study (discussed below). To help ensure
effective use of a review’s results, the review’s primary client—usually the Corps’ Chief of
Engineers—should respond in writing to each key point contained in a review. The Chief should



either agree with the point and explain how it will be incorporated in the planning study, or rebut
the comment and explain why the Corps is choosing to reject it.Timing, continuity, and costs of
review are important considerations for the Corps. It is not always clear when reviews should be
conducted, or whether they should be conducted periodically or continuously. Concerns over the
added costs of review are important given that local water resources project sponsors are
required to contribute some portion of project costs. Project cosponsors often question the value
of review, especially in instances where the local sponsor has a clear idea of the type and scale
of project desired.Corps of Engineers planning studies are conducted in two phases, a
reconnaissance phase and a more detailed feasibility phase (Figure ES-1). The reconnaissance
phase, lasting no more than one year, is used to determine whether there is a federal interest in
a given water resources problem or opportunity. In the event it is determined that a federal
interest exists—and the majority of reconnaissance studies conclude that no federal interest
exists—the Corps conducts a feasibility study.FIGURE ES-1 Corps planning study time line.In
the idealized Corps of Engineers water resources project planning study, the feasibility phase
lasts roughly two years. The point at which a review should be initiated will not always be clear,
and it will vary depending upon a study’s complexity and duration. It is important that review be
initiated early enough in the Corps’ study process so that the review’s results can be applied to
the feasibility study. Conducting review early within a planning study will also lend credibility to
the process, as reviews conducted in a study’s latter stages are more likely to be viewed as pro
forma exercises.With highly controversial studies, reviews should generally be initiated early in
the feasibility phase, and there may be instances in which review could be initiated during the
reconnaissance phase. Results of reviews initiated during a planning study’s early stages should
be submitted to the Corps’ District Office. When reviews are initiated early in a planning study,
the Corps’ District Engineer should prepare a written response explaining how the Corps will
incorporate the review’s results into its planning study.Reviews conducted at various stages of
Corps planning studies also may have value. For example, in highly controversial studies, a
review panel might conduct an initial review early in the feasibility phase, then meet later during
the feasibility phase to conduct a more comprehensive review. Such multiple-stage reviews may
be less practical for more focused and highly technical planning studies, but they should be
used in more controversial and complex planning studies. These reviews may be especially
useful for the Corps’ most challenging planning studies, some of which may require over 10
years to complete. At the same time, it is important that panelists focus on their review of the
planning study, and not become defenders of their recommendations. To guard against this—
especially in lengthy planning studies—different review panels may need to be appointed at
different stages of the study.The cost of review is an important consideration, especially since
the 1986 Water Resources Development Act (WRDA 1986) mandates stringent cost-sharing
responsibilities for local sponsors. Since passage of WRDA 1986, local project sponsors have
complained that the Corps study process takes too long and costs too much. There may be
instances in which review could prove redundant and should be kept to a minimum. However,



there are also instances in which Corps water resources project planning studies—especially
controversial ones—could be more scientifically sound and could require less time and
resources if they are given the benefit of review early in the process. There are examples of
Corps feasibility studies that were not reviewed and that extended over several years, requiring
considerable resources, but that were not completed in a timely manner because of
uncertainties, controversies, and criticisms. Review should not be viewed as a burden, but rather
as an essential part of Corps project planning that provides quality control. In fact, there will be
instances in which review will help reduce planning costs and time. Effective review will ideally
result in water resources planning processes that are transparent and accountable.The current
planning context features a huge backlog of Corps of Engineers projects; the construction of
projects based upon recently completed planning studies will not begin for years. Extending a
planning study by a few months for careful review thus seems to be of little consequence and is
likely to represent time well spent. In terms of costs, especially in the case of large, expensive
projects, adding careful review represents a small fraction of total costs and will generally
represent a wise expenditure of resources.To help implement this report’s recommendations,
Congress should provide the resources necessary to help the Secretary of the Army reformulate
and strengthen the Corps’ review procedures for its water resources project planning studies.
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