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FOREWORD

Effective flood plain management utilizes the best available means
for reducing flood hazards. Traditionally, so called structural measures -
levees, reservoirs, flood walls, channel modifications - have been con-
structed. In recent years other measures, referred to as nonstructural -
flood proofing, evacuation, land use acquisition and regulation, flood
preparedness - have been implemented. Together they offer a wide range of
opportunities to reduce flooding along our Nation's rivers and streams.
Our experience in formulating and implementing plans which utilize com-
binations of these measures is growing as field level planners, policy
and review personnel, and researchers seek to resolve various technical,
institutional, and political problems. This seminar was organized to
bring together persons working on these problems, to have them report
on some of the work which has recently been completed or is underway,
:nd to have them help identify issues which deserve attention in the

uture.

The seminar was sponsored jointly by The Hydrologic Engineering
Center and Institute for Water Resources and was held at the Institute
at Fort Belvoir, Virginia, 4-6 May 1976. The papers included here were
presented at the seminar and are in general, frank discussions by the
authors. They are not official Corps documents, nor are they intended
to modify or replace official guidance or directives such as engineer
regulations, manuals, circulars or technical letters issued by the
Office of the Chief of Engineers.
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INTRCDUCTCRY REMARKS
BRIGADIER GENERAL KENNETH E. McINTYRE
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SEMINAR ON NONSTRUCTURAL FLOOD CONTROL PLANNING

4 MAY 1976
Fort Belvoir, Virginia

I am pleased to speak to you this morning on behalf of General Graves,
Director of Civil Works. One of the Corps' most pressing problems today
is the development of sound policies and procedures for carrying out non-
structural flood control planning. Your seminar will be covering most
of the ingredients to these policies and procedures. The seminar is
timely because we in OCE are still in the process of formulating guidance
to the field on nonstructural measures in planning and welcome the dis-
cussions that will take place over the next three days as input into our

decision-making process.

Much of the material you will be covering has been the result of a joint
HEC/IWR effort over the past year. I think this is an excellent example
of these two research organizations working together. I'm glad you are
now taking the time to bring some attention to this area by holding this

session in Washington.

While we have not yet issued detailed guidance on implementing the
well-known Section 73, Public Law 93-251, the Chief of Engineers has most
definitely established a policy of consideration of nonstructural measures

in reducing the Nation's flood damages.




Be assured that the Chief, and the Chairman of the Board of Engineers for
Rivers and Harbors, expect to see in each and every planning report a full
discussion and supporting data on nonstructural measures. This includes
reports submitted to OCE for approval and those which will be sent to

Congress for authorization.

The field planner is in a dilemma. On the one hand, I have admitted
our inability to give him detailed guidance on formulating and evaluating
nonstructural measures, while on the other hand, we are requiring him to
show how he considered such alternatives in his reports. The dilemma
gets worse if the planner's evaluation of the nonstructural measures show
them to be superior to structural measures. OCE has not given him a
cost sharing policy. To the contrary, we have told him to not recommend
any cost sharing for nonstructural measures, but to obtain local support

for them anyway.

Corps planners are resourceful. Where there is a will, there is a way.
For the New England Division, the way led to the Charles River project;
for the St. Paul District, the Prairie du Chien project. These seminar
proceedings may well lead the way for future reports and future Federal
participation in solving our nation's flood problems with modern day
approaches. The Congress has provided us the support to look at non-
structural measures, and we are committed to not only comply with the
law but also to do the best job of planning we can for the people. I
challenge you to overcome the numerous obstacles in your way and to take

the initiative that the Congress and the Chief have offered you.




I have brought two members of the OCE Civil Works staff with me
today to provide a discussion on the policy aspects of nonstructural flood
control planning. Mr. Berge, Director of Real Estate is also here to
provide us some insights into the real estate aspects of nonstructural
solutions. I would like to briefly point out the role of each of the two

Civil Works staff participants in this morning's discussion.

Ken Murdock will be bringing you up to date on the problems confronting
OCE, since the enactment of Section 73, which have not permitted the
issuance of detailed guidance on Corps implementation of the provisions
of that law. Ken is the Alternate Army representative to the Council of
Representatives of the Water Resources Council, among his other duties
in the Office of Policy. He has been very much involved in the discussions
with the Office of the Assistant Secretary of the Army for Civil Works and
the Cffice of Management and Budget on The Section 80 Study and con

implementation of Section 73.

Tom Whitman, Chief of the Program Management Branch of the Planning
Division in OCE will be discussing some problems we have encountered in
the drafting of a regulation on implementing Section 73, particularly
those which relate to formulating and evaluating nonstructural alter-
natives. Alex Shwaiko, Chief of the Planning Division was unable to address
you this morning due to other commitments, but I know that he is most

interested in the discussions which will take place over the next three days.

I also see a number of other OCE personnel in the audience who are
anxiously awaiting the answers to questions for which they have been unable

to get answers for the past year.




Corps planners are not the only people who want answers. The Chief
of Engineers recently received a letter from the Division of Water Resources
of the Illinois Department of Transportation, urging prompt publication
and execution of guidelines for nonstructural flood protection measures
to solve a number of flood problems in Illinois which may not otherwise be
solved. From what I have seen, you have strong public support for fully
considering nonstructural measures as an integral part of your planning.
Not only from the State of Illinois, but from a number of conservation
organizations who have communicated with our office in the past year.

The public can probably do a good job in providing you guidance on
formulating and evaluating nonstructural alternatives. Just give them

the chance.

How do you give them the chance? By showing equality in presenting
alternatives to problems the Corps has traditionally handled in only one
or two ways. In fact, take the risk, when the occasion is right, to even
show some bias toward nonstructural alternatives and comprehensive flood-
plain management rather than traditional structural solutions to local
flood problems. Do your homework - then educate the public. Get the
assistance of other agencies who are also charged with the responsibility
of protecting the health and welfare of the people, such as HUD. And get
the engineers in our District offices interested in the opportunities

for solving flood problems with other than levees and channels.

I am not asking you to give up our well deserved reputation for getting

the job done and solving the problem. I am asking you, and the Congress




and the Chief have directed you, to not recommend structural flood control
solutions until you have thoroughly investigated nonstructural alternatives.
Listen well over the next three days, for this may well be all the guidance

you may get for some time to come.

Thank you for having me open this important seminar. I too will be

listening well and lock forward to receiving a copy of the proceedings.




A UNIFIED NATIONAL PROGRAM FOR FLOOD PLAIN MANAGEMENT

Comments of Gary D. Cobb and Frank H. Thomas 1/

Mr. Cobb and I are delighted with the opportunity to participate in
the Corps' Seminar on Non-Structural Flood Control Planning and to
share with you the results of an intensive effort by the Water Resources
Council (WRC) to develop a flood plain management package that would
harness together and give common direction to the vast array of
Federal, State and local programs affecting the Nation's flood plains.

As you know, the Council consists of eight cabinet level members and
the Department of the Army has played a central role in the development
of the flood plain management package. Several people from the Corps
who have been major contributors to the Council's effort are here today -
General Mcintyre, Ken Muvrdock, and George Phippen. Gentlemen, we
greatly appreciate your efforts andthose of your colleagues.

In this paper, the historical background to the flood plain manage-
ment package will be reviewed and the Unified National Program for
Flood Plain Management and its associated Executive order will be

briefly described to set a context for discussion of non-structural

flood control planning.

Historical Background

The flood plain management package to which I alluded is composed

of two parts - the report '"A Unified National Program for Flood Plain

1/Mr. Cobb is Deputy Director and Dr. Thomas is Staff Specialist,
United States Water Resources Council.
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Management, ' and ""Executive Order 11296, Revised.'' The origin of each
of these documents can be traced back to the 1966 Federal Task Force on

Federal Flood Control Policy which drafted House Document 465, entitled:

"A Unified National Program for Managing Flood Losses. n2/ Included amon
the recommendations of the Task Force were a Presidential Executive
Order directing Federal agencies to carry out flood hazard evaluations and
for Congressional enactment of a National Flood Insurance Program. In

response, Executive Order 112962-/ (Flood Hazard Evaluation) was

issued in 1966 and Congress passed the National Flood Insurance Act of
1968i/ which among other things directed the President to prepare a
Unified National Program for Flood Plain Management.

The task of preparing a unified program was given to WRC and draft
reports were completed in 1972, 1973, and June 1975. These drafts
proved unacceptable to the Council or to the Office of Management
and Budget (OMB). The 1975 draft was considered deficient because
of inadequate development of the Federal role in flood plain

management,

2 /Task Force on Federal Flood Control Policy. A Unified Natioral
Plggram For Managing Flood Losses, House Document 465, 2jth
Congress, 2nd Session (August, 1966). U.S. Government Printing
Office, Washington, D. C.

3_/ The President. Executive Order 11296, Evaluation of Flood Hazard
in Locating Federally Owned or Financed Buildings, Roads, and Other
Facilities, and in Disposing of Federal Lands and Properties. (The
Fedcral Register, Vol. 31, No. 155--Thursday, August 11, 1966.)

4/ Section 1302 (c), P.L. 90-448, as amended.




Executive Order 11296 directed the heads of Federal agencies to

evaluate flood hazards and take action to preclude the uneconomic,
hazardous or unnecessary use of flood plains. In March, 1975 the
Comptroller General reported to Congress that Federal agencies did
not evaluate flood hazards adequately. 5
Thus, by mid 1975 it was apparent that revision and strengthening
of the Fxecutive order and the Unified National Program draft report
were needed. A strategy was adopted to couple revision of the Executive
order with the redrafting of the Unified National Program into a single
package with the Executive order assuming the added function of becom-

ing the device through which the Unified National Program would be

implemented. This package is the focus of the ensuing discussion.

6/

A Unified National Program for Flood Plain Management—

The Unified National Program consists of five sections which:
(a) provide a conceptual framework for decisionmakers, (b) summarize

basic strategies and tools for flood loss reduction, (c) review develop-

_."J_/Comptroller General of the United States. National Attempts to Reduce
Flood Losses From Floods by Planning For and Controlling the Uses
of Flood-Prone Lands. Washington, D.C., General Accounting Office,
March 7, 1975. 74p. L

6/Water Resources Council. COM Agenda, Item M-76-7, Appendix Item
7B. April 1, 1976.




ments in flood plain management 1966-76, (d) examine the impiemen-
tation capability of exist{ng Federal and State institutions, and (e) provide
recommendations for achieving a unified program. Flood plain manage-
ment is defined broadly to include planning, decisionmaking imple-
mentation and evaluation as parts of a management process.

The Conceptual Framework consists of sets of general and working

principles for the guidance of flood plain decisionmakers. The four
general principles set the context for management decisions. First,

it must be recognized that although the Federal Government has a
fundamental interest, the basic responsibility for regulating flood plains
lies with State and local governments.

Second, the flood plain must be considered a definite area of inter-
related water and land to be managed within the context of its community,
its region, and the Nation.

Third, flood loss reduction must be viewed as one of several
management considerations which must be addressed in planning for
economic efficiency and environmental quality.

Fourth, sound flood plain management is built upon the following

pPremises:

R e




(a) The goals of flood plain management are defined as wise use,
conservation, development, and planning of interrelated land and water
resources;

(b) Future needs and the role of the flood plain must be understood
in the context of both the physical and the socio-economic systems of
which it is a part;

(c) All strategies for flood loss alleviation must be given equal
consideration for their individual or combined effectiveness;

(d) There must be full accounting for all benefits and costs and for
interrelated impacts likely to result from flood plain management actions;

(e) All positive and negative incentives must be utilized to motivate
individuals making decisions influencing the flood plain;

(f) Government programs must be coordinated at and between all
levels of government as well as among the different areas of flood plain
management;

(g) There must be on-going evaluation of management efforts with
periodic reporting to the public.

The working principles consist of definitions and statements of re-
lationships supportive of the general principles.

Strategies and Tools for Flood Loss Reduction are discussed in the

context of the premise that flood loss reduction is a major management

constraint but not the sole purpose of flood plain management. Three

10




strategies for flood loss reduction are presented with a brief description
of the management tools appropriate for each strategy. One strategy is to
modify floods themselves throughthe traditional structural tools of dams
and levees. A second strategy is to modify susceptibility to flood damage
and disruption through such tools as flood plain regulations, floodproofing

and flood forecasting and warnings. The third strategy is to modify the

“impact of flooding through such tools as insurance, tax adjustments, flood

fighting and post-flood recovery. It is emphasized that these strategies

and tools are not mutually exclusive and almost always some comple-
mentary mix is appropriate.

Flood Plain Management Developments, 1966-76 are reviewed using

House Document 465 as the reference point. In the decade since House

Document 465 made its 16 recommendations for improving flood loss

management, most of the recommendations have been followed by action.
Most notable are Executive Order 11296 (Flood Hazard Evaluation) and the
passage of the National Flood Insurance Act (as amended) which through its
requirements and sanctions extend non-structural regulations across the
flood plain. Other important legislation extending non-structural approaches
include the land use controls required for participation in the Coastal Zone
Management Program,l/ the dredge and fill permit program and the area-

wide waste treatment planning requirements of the Federal Water Pollution

7/Public Law 92-583,
n

——————————————



8/ the hazard alleviating land use and

9/

Control Act Amendments of 1972,
~onstruction practices required by the Disaster Relief Act of 1974,
the review and public display element of the environmental impact state-
ments required by the National Environmental Policy Act of 1969,l9/
and of course, Section 73 of the Water Resources Development Act of

1974.2/ Because of the recency of much of this legislation, the imple-
mentation and operational coordination of the new planning and regulatory

tools provided is often found wanting.

Implementation of a Unified Program is dependent upon the coordination

of seriously fragmented management responsibility characteristic of 21l
levels of government. Using the Federal level for an example, 28 agencies
have responsibilities for nine different program purposes including
construction planning and insurance. In Fiscal Year 1974, there were
797 urban flood damage reduction projects implemented by 11 agencies
under 44 legislative authorities. The fragmentation of Federal program
responsibility created by the Congress is mirrored by State and local
division of responsibility., However consolidating legislation appears
unlikely at any level.

Geographic fragmentation is also a common problem. Flood plain
management actions at one site can affect across stream and downstream

locations. This requires regional management decisions most often

8/Public Law 92-500.
9/Public Law 93-288.
10/Public Law 91-190.
11/Public Law 93-251,

12




coordinated by State governments and sometimes by multi-state
organizations. Yet the responsibility to initiate management activity

is usually fixed at the local level, though State and Federal participation
may be required.

From examining the problems of implementation, it has been con-
cluded that existing management programs and tools need to be more
fully implemented and coordinated as opposed to having new programs
and legislation initiated.

The Recoramendations for achieving ""A Unified National Program

for Flood Plain Management'" are directed at the Federal and State

levels of government. At the Federal level, a number of recommenda-
tions diregtly relate to non-structural measures for flood plain planning.
Most important, Federal agencies are called upon to support cost sharing
policies that facilitate a desirable mix of structural and non-structural
approaches to flood hazards, or in other words, support Section 73 of

Public Law 93-251. It is recommended that Executive Order 11296 be

revised to reflect the objectives of the National Flood Insurance Program
and that flood plain management programs be required as a prerequisite
to Federal expenditures for flood control and disaster relief. Other
related recommendations call for acceleration of flood plain and hazard
studies, especially insurance studies, and for improvements in hydro-
logical data, flood forecasting and warning systems, and social research

on flood plain occupance.

13




Among the more general recommendations is the establishment of
a Federal Flood Plain Management Technical Committee under the
auspices of the Water Resources Council to serve as a focal point of
coordination encouraging consistency among Federal programs, Federal
relationships with the States, and reporting to the Congress and the public.
This too should assist the planning of non-structural measures for flood
hazard alleviation.

At the State level, three recommendations relate directly to non-
structural approaches. Those States without such legislation are called
upon to enact enabling legislation supporting flood plain management. All

States are called upon to apply the concepts of Executive Order 11296 in

flood hazard evaluation and to establish a single State agency as a
coordinating office for flood plain management.

The recommendations of the unified program dwell heavily upon
non-structural approaches to flood hazard alleviation and should

facilitate greatly the implementation of these approaches.

Executive Order 11296, Revised. 12/

As issued in 1966, Executive Order 11296 consists of four whereas
statements and four sections directing action by Federal agency heads.

The whereas statements recognize that flood losses have been increasing

12/ U.S. Water Resources Council. COM Agenda, Item M-76-7, Appendix

Item 7B, April 1, 1976, Washington, D. C.
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despite continuing Federal investment in flood control structures, and

that construction, financial assistance, and land disposal activities of

the Federal government affect land use and contribute to the amount of
property at risk to flood losses. The first action section directs Federal
agency heads to evaluate flood hazards, and to take action to minimize the
exposure of facilities to potential flood damage and the need for future flood
protection and disaster relief when planning the location of new Federal
facilities, the administration of Federal financial assistance programs
involving the construction of non-Federal facilities, and the disposal of
Federal lands or properties. The second section directs that appropriate
evaluation regulations be issued. The third section indicates procedures
for disseminating flood hazard information. The fourth section requires
that appropriation requests transmitted to the Office of Management and
Budget foz.' Federal construction of new facilities shall be accompanied by

a statement indicating the findings of flood hazard evaluations in the develop-
ment of such requests.

The thrust of the Executive order - to assure that implementation of
Federal programs and activities will not contribute to the toll of the
Nation's flood losses - has not been satisfactorily achieved in the opinion
of the Comptroller General.

"There has been little progress toward curtailing disastrous

flood losses by planning for and controlling the uses of flood-

prone lands. Development of such lands has continued, making
the program's objective more difficult to achieve. nl3

13/Comptroller General of the United States. Op. cit.
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This opinion was shared by Gilbert White and Eugene Faas who wrote:

""...direct experience of the Federal government with enforce-
ment of Executive Order 11296 has not been analyzed in a broad 14/
fashion, although evidence that it is not being enforced accumulates. ' —

In revising the Executive order as part of the flood plain management
package, the order has been strengthened by taking account of legiclation
enacted since 1966 and the Unified National Program for Flood Plain
Management, and by placing a greater burden of responsiblity for flood
hazard evaluation and alleviation action upon Federal agency heads. An
underlying principle is that the Federal government should require of
itself no less than it requires of non-Federal parties in the use of flood
plain lands. This principle is particularly important in view of the
sanctions imposed by the National Flood Insurance Program on com-
munities which fail to comply with program requirements for regulating
flood plain land use.

In the revision, the whereas section has been expanded to express
the following thought sequence:

a) Annual flood losses are unacceptably high and increasiag;

b) Federal structures, financial assistance and land disposal

affect land use and may increase exposure to flood risk;

14/White, Gilbert F. and Haas, J. Eugene. Assessment of Research on
Natural Hazards. Cambridge, Maas.: MIT Press. 1975, p. 264.
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The

d)

e)

Federal agencies need to be more consistent in flood

hazard evaluation;

New legislation, especially the National Flood Insurance Act,
requires Federal leadership in flood plain :management; and
Flood hazard evaluation is an integral part of a Unified National

Program for Flood Plain Management.

action sections of the revision direct Federal agency heads to:

a)

b)

c)

d)

e)

g)

provide leadership in undertaking flood hazard evaluation and
alleviation efforts when planning the location and construction
of new facilities, providing financial assistance or protection,
disposing of Federal lands or properties or other actions
affecting land use;

consider the alternative of removing flood damaged properties;
comply with the requirements of the National Flood Insurance
Act and the Flood Disaster Protection Act;

certify that flood hazard evaluation and alleviation efforts have
been carried out when submitting authorization and appropriations
requests to OMB;

implement their programs consistent with the Unified National
Program;

cooperate in servicing flood hazard information requests; and

issue flood hazard evaluation guidelines within one year.
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Thus, the revised Executive order incorporates the specific flood
hazard evaluation criteria of the National Flood Insurance Program and
the implementation of the Unified National Program for Flood Plain
Management. It places a more explicit burden of responsibility upon
Federal agency heads.

The Flood Plain Management Package

Taken together the Unified National Program and the revised
Executive order offer a conceptual framework to guide Federal, State,
and local decisionmakers toward a balanced consideration of alternative
goals, strategies and tools; recommendations for improving and
coordinating flood plain management activities, within each level of
government and between each level of government; and direction to
Federal agency heads to take leadership in flood plain management, imple-
mentation of a unified program, and strengthening flood loss reduction
efforts. This package was placed before the WRC Council of Members
on April 1, and action is expected May 24, 1976.

On the topic of non=-structural management measures, the package
takes a positive, firm posture. The unified program recommends that all
Federal agencies support cost sharing policies that facilitate achievement
of a desirable mix of structural and non-structural approéches to flood
hazard adjustment. The conceptual framework advocates consideration

of all alternative strategies for alleviating flood losses evaluated

individually and in combination.
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Yet, major issues remain to be resolved and especially the question
of Federal cost sharing policy for non-structural measures. Section 73(a)
of the Water Resources Development Act of 1974 states that flood protection
projects must give consideration to non-structural measures and Section
73(b) provides for up to 20 percent non-Federal cost sharing. In 1974,
OMB requested that WRC provide cost sharing recommendations for
Section 73 and this was done two months later. Thereafter, OMB took
the position thi»i Section 73 cost sharing should be considered as a part
of the study to be conducted for the President under Section 80 of the
Water Resources Development Act of 1974, Consequently, in deference
to the Section 80 study, no cost sharing recommendations are included in
the Unified National Program. The cost sharing recommendations of
Section 80 are now before the President but action seems unlikely
until the later months of 1976, Meanwhile, OMB has not seen fit to
release funds for implementation of Section 73(b) for non-structural
measures while it seeks to establish consistent policy.

The timeliness of this seminar is further highlighted by other
activities of WRC. Preliminary findings of the National Water Assessment
and Appraisal Program indicate that average annual flood damages now
exceed $2 billion and are expected to rise in spite of flood loss reduction
programs. Findings of the Section 80 Study indicate that more than 50

percent of Federal water resource expenditures for planning, construction,

and operation and maintenance are through grant programs not covered by
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the WRC Principles and Standards and a so-called '""Bridge'' is being
considered to extend coverage to grant programs. These grant
programs are frequently the source of funds for non-structural
approaches and their coverage under the Principles and Standards would
enhance consideration of non-structural approaches. Effective imple-
mentation of non-structural approaches to flood loss reduction is one

of the préssing issues of water resource planning and this seminar

should help move policy and planning out in front of the issues.
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NONSTRUCTURAL FLOOD CONTROL PLANNING: POLICY ISSUES
IN PLAN FORMULATION, EVALUATION AND IMPLEMENTATION

By

1
G. Edward Dickey and Donald B. Duncan‘/
INTRODUCTION

This paper addresses one of the most important policy areas in the
Army's Civil Works Program. Although nonstructural flood control plan-
ning has been underway for several years, we are still confronted with
a maze of policy issues which need to be resolved to fully incorporate
nonstructural measures into the Civil Works Program.

It should be recognized that many of the problems as=zociated with
the formulation and evaluation of nonstructural flood control projects
are also associated with the evaluation of structural projects. How-
ever, some kinds of so-called nonstructural flood control measures dif-
fer from traditional flood damage reduction measures in some very im-
portant ways. Consequently, there is a set of policy issues which are
unique to nonstructural measures. These differences must be laid out
before proceeding further because not only do nonstructural measures
differ from traditional measures, they also differ among themselves as
to their impacts.

Of all the nonstructural measures, flood proofing is most like tra-
ditional projects in that its benefits consist primarily of the reduc-
tion of physical flood damages. However, flood proofing differs from
traditional projects in that it does not require collective action be-
cause, by definition, protection is provided on a structure-by-structure
basis.

Flood plain acquisition, relocation and evacuation appear to be
similar with regard to the nature of their benefits. However, these
benefits are quite different from the benefits derived from structural
projects. As discussed below, in assessing the benefits of these mea-
sures the planner must measure the value of alternative land uses, with
and without these kinds of plans.

1/ The authors are, respectively, the Economic Advisor and the Deputy
for Policy, Planning and Legislative Affairs, Office of the Assist-
ant Secretary of the Army for Civil Works, Washington, D. C.
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Flood plain zoning appears to be yet another category of measure
in that its costs are largely indirect and are borne by those who are
denied use of the flood plain. At the same time the flood damage re-
duction benefits associated with zoning consist largely of savings to
those who would not use the flood plain but who, without zoning, would
bear the costs of flooding.

In summary, the differences we have identified involve issues con-
cerning (1) the need for collective as opposed to individual action, (2)
the need for alternative land use analyses, and (3) the need for anal-
ysis of external economies and diseconomies. These inherent differences
among measures to reduce water damages are the principal sources of our
difficulties in incorporating nonstructural measures into our planning
process within the Army Civil Works Program.

In this paper we have tried to address a few select items which, we
believe, require careful attention in the areas of plan formulation, ben-
efit evaluation and plan implementation, including cost sharing policy
and the Federal role.

PLAN FORMULATION

There has been a great deal of discussion in recent years about the
problems encountered in trying to formulate nonstructural alternatives.
Although the problems should not be minimized, we sometimes forget that
formulation of structural plans also requires imagination and tough deci-
sion-making. Let us cite a couple of examples from recent studies. The
flood control studies of the James River through Richmond, Virginia, pre-
sented several unusual situations. The water treatment facilities for
the City of Richmond are subject to flooding. The alternative soluticvas
to this problem that were studied involved protection for that single fa-
cility. A floodwall was recommended as a structural flood control proj-
ect, but OMB, in recommending that the project not be authorized, viewed
the problem as a design deficiency in the water supply system.

In another part of the city a decision had to be made regarding
various levee alignments which included or excluded certain facilities,
namely the sewage treatment plant. It was concluded that the levee
alignment should not include protection for the treatment plant because
of the lack of incremental economic justification and the adverse back-
water effects that the levee would induce. - A study was then made of po-
tential nonstructural measures that might reduce flood damages to the




treatment plant. Flood proofing offered the greatest potential but was
not economically justified (benefit-cost ratio 0.7). Although the Dis-
trict and Division Engineers did not recommend flood proofing, the BERH
recommended authorization of the flood proofing at a cost of $8.2 million
based on public health and safety considerations.

Another recent example involved a local flood control project in the
fork of two streams. The topography and development patterns provided
the planners with numerous levee alignment alternatives involving protec-
tion of various increments of development. Separable decisions involved
protection of the airport, a major industry and industrial waste ponds.

Protection was not recommended for the airport (incremental benefit-
cost ratio of 0.74); protection was recommended for the major industry
(incremental benefit-cost ratio of 0.95); protection was recommended for
the industry's waste ponds, but at non-Federal expense. We must ask:
What regulation provides all the answers for this formulation process?

It would be interesting to have all of the Districts make independent
studies and recommendations for this situation--no doubt a broad range
of recommendations and supporting rationales would surely surface.

We should not be surprised to learn that there are also tough for-
mulation decisions associated with nonstructural alternatives. Although
our experience is somewhat limited in assessing the effectiveness of
some of the nonstructural measures, our planning experience should ena-
ble us to do a good job in the evaluation and assessment of alternatives.
The problem of defining separable project increments in structural proj-
ects is also a problem in the case of flood proofing. Is a separate
analysis required for each individual structure or can groups of struc-
tures be treated collectively?

Nonstructural measures are normally associated with local flood
control projects. The policy issues related to the formulation of lo-
cal flood control projects are the result of the planning constraints
that may be imposed on the process. The policy issue involving recrea-
tion at local flood control projects is an example. The Army has been
actively working with OMB to provide definitive policy guidance in this
area. One premise is that recreation should be limited to the water re-
lated potential created by the flood control project. An alternative
premise is that flood control and recreation should be considered as
equal purposes in a multiple-purpose project. While new guidance re-
garding recreation at structural local flood control projects is about
to be issued, virtually no progress has been made in addressing the role
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of recreation in nonstructural flood control plan formulation and
evaluation.

The new policy for structural local flood control projects is ex-
pected to require evaluation and conclusions based on flood control
only. If a flood control project is recommended, only the recreation
potential created by the land and water base needed for flood control
may be developed. Should such a policy be applied to nonstructural
projects? Certainly the answer is not easy. Problems arise with such
a policy when evacuation and land acquisition are considered. As will
be discussed later, such measures may not be justified on the basis of
flood control benefits alone. One thing is clear, however: Definitive
policies are needed for implementation of Section 73 of Public Law 93-
251 and for environmental quality cost sharing before constraints or
limitations are placed on the scope of recreation development at non-
structural projects.

Another issue that will be difficult to resolve is the identifica-
tion of the Principles and Standards components of objectives (tradi-
tional project purposes). This issue is central to the question of Fed-
eral interest (cost sharing). For example, a plan for evacuation could
be called a flood control plan, a recreation plan, or an environmental
quality plan. The plan for resolving the water damage problem at Bay-
town, Texas, has been described as a mitigation plan for the water sup-
ply system, a traditional flood control plan, a hurricane protection
plan and an environmental quality plan.

The cost sharing implications of purpose identification are ob-
vious. Should projects be identified on the basis of the source of the
problem, the characteristics of the problem, the type measures utilized
to resolve the problem, or the project outputs? We need to be consis-
tent on this point. We have had some experience with this problem in
dealing with cost sharing for water quality control, but we still have
a long way to go in getting general agreement on this point.

BENEFIT EVALUAT ION

Benefit evaluation is very clousely tied to plan formulation. The
way in which benefits are measured impacts directly on the way in which
plans are formulated and, ultimately, on the nature of the recommended
plan itself. Many nonstructural plans produce benefits which are broad-
er than our traditional concept of flood control benefits. Among these
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are environmental quality and recreation. Both of these benefit cate-
gories present evaluation problems, and we are all aware of the partic-
ular difficulties planners have with evaluating environmental quality
impacts, both beneficial and adverse.

While environmental quality benefit evaluation presents important
problems, these problems are not unique to nonstructural "flood control"
measures. For this reason, we want to focus on the measurement of eco-
nomic benefits of nonstructural flood control projects. Our review of
the Baytown project, as well as discussions with many field personnel,
suggest that there is need for clear policy guidance in the area of
economic benefit evaluation.

A fundamental source of confusion is reflected in the claiming of
flood damage reduction benefits for projects which result in a change of
the use of the flood plain. While it is often said that a goal of the
flood control program is to reduce or even minimize flood damages,
strictly speaking our economic objective is to enhance the Nation's in-
come by reducing flood damages only when it is economical to do so.
Thus, when evaluating nonstructural as well as structural measures, the
evaluation should be based on a benefit-cost analysis as opposed to a
cost-effectiveness amalysis.

Measures such as flood plain acquisition and flood plain evacuation
do not generate (except in the case of externalities) flood damage reduc-
tion benefits. Here the distinction between impacts and benefits must
be clearly made. The benefit category ''flood damages reduced'" is appro-
priate only when the use of the flood plain is the same with and without
the project. Whenever the use of the flood plain is changed as a result
of the project, the applicable benefit category is location or land
enhancement.

This is most clearly demonstrated where agricultural land is ac~
quired to prevent agricultural flood damages. By removing flood damage-
able agricultural activity from the flood plain, flood damages are re-
duced, but this impact is irrelevant to the calculation of project bene-
fits. To claim flood damage reduction benefits would be analogous to
claiming a heart disease reduction benefit by executing heart disease
victims. Obviously, reducing the number of people with heart disease
through an execution program is not solving the problem even though the
statistic of zero percent incidence of heart disease would be impres-
sive. In the same way, zero flood damage obtained by evacuation of all
flood plains would not be beneficial to the Nation. Really, our objec-
tive is to increase national welfare by reducing flood damages whenever
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the increase in national income or in other intangible benefits resulting
from a project exceeds the cost of the project. On this basis we can ex-
pect to have flood damages for some time to come.

The case of urban evacuation and relocation plans is more complex
because of the greater importance of externalities, that is, that the
costs of flood damages are often not borne by the inhabitants of the
flood plain. The extreme case of externalizing flood damages is found
in situations where the flood insurance program is applied to existing
development. Because of the subsidized insurance provided to existing
development there may be cases where irrational flood plain occupancy
is encouraged. This is most likely to be the case in situations where
hydrologic conditions have changed significantly since the flood plain
was initially developed. Thus, we are aware that the National Flood In-
surance Program has impacted on the nature and magnitude of benefits as-
sociated with evacuation of developed flood plains, but considerable
analysis is needed before definitive evaluation procedures can be estab-
lished. However, reduction of flood damages cannot be credited to evac-
uation or relocation plans when the damages are suffered by the flood
plain occupants themselves.

PLAN IMPLEMENTATION

Cost Sharing

No discussion of the implementation of nonstructural flood control
plans would be complete without recognizing the cost sharing policy is-
sues. The opportunities as well as the problems created by Section 73(b)
of Public Law 93-251 must loom large in the discussion.

Traditionally, cost sharing in Federal and federally-assisted water
resource programs has been largely defined in terms of project outputs
or benefits. For example, we find a different cost sharing policy for
each of several functional categories--flood damage reduction, water sup-
ply and recreation. The principle of output-related cost sharing poli-
cies is a long-standing one in water resources, but longevity is not
sacredness as is shown by a careful reading of Section 73(a).

"In the survey, planning, or design by any Federal
agency of any project involving flood protection,
consideration shall be given to nonstructural al=-
ternatives to prevent or reduce flocd damages
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including, but not limited to, flood proofing of
structures; flood plain regulation; acquisition of
flood plain lands for recreational, fish and wild-
life, and other public purposes; and relocation with
a view toward formulating the most economically,
socially, and environmentally acceptable means of
reducing or preventing flood damage." (emphasis
added)

It would appear that Section 73(a) establishes a new project cate-
gory: Projects which, in addition to providing some array of public
benefits--for which there are general cost sharing policies--also re-
duce flood damages associated with the use of the flood plain without
the plan.

Section 73(a) would appear to be saying that flood plain recrea-
tion and fish and wildlife projects should be cost shared according to
the policy for flood damage reduction projects as opposed to a policy
reflecting their direct project benefits. While a rationale for such a
policy could perhaps be developed in terms of externalities associated
with flood plain occupation by flood damageable activities, neither the
Section 73 legislation nor the associated committee reports have artic-
ulated such an explanation. In the absence of some rationale, those

within the Executive Branch who are concerned with demands on the Federal
treasury will continue to question the feasibility of full implementation

of Section 73.
Section 73(b) states:

"Where a nonstructural alternative is recommended,
non-Federal participation shall be comparable to
the value of lands, easements, and rights-of-way
which would have been required of non-Federal in-
terests under section 3 of the Act of June 27,
1936 (Public Law Numbered 738, Seventy-fourth
Congress), for structural protection measures,

but in no event shall exceed 20 per centum of the
project costs."

These words create a number of specific problems:
1. Section 73(a) specifically identifies project outputs other

than flood damages prevented--land acquisition for recreation, fish and
wildlife and other public purposes. Land acquisition for recreation
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would normaily be a non-Federal responsibility with credit provided to-
ward its 50 percent share of the overall recreation costs. Section
73(b) stipulates a maximum of 20 percent for the non-Federal share of
project costs. Recreation now has two cost sharing policies--50/50 and
80/20.

2. Hurricane protection provided by structural measures requires
a 30 percent contribution by non-Federal interests. For nonstructural
measures, the maximum non-Federal share is 20 percent.

3. In some regions of the country the standard a-b-c requirements
for local flood control projects approach 50 percent of the total proj-
ect cost. In such cases structural alternatives may require a 50 percent
non-Federal contribution while nonstructural measures would require a 20
percent contribution.

4, In addition to the obvious implementation problems associated
with flood proofing, the question of flood proofing for future develop-
ment is a sticky question.

5. 1Is Section 73(b) applicable to measures such as zoning and

flood warning systems?

Federal Role in Implementation

The Federal role in implementing the best water resources plan has
traditionally provided opportunities for non-Federal interests to par-
ticipate, when practical. Major reservoirs are generally constructed
and operated by Federal agencies. The inclusion of significant recrea-
tion development in flood control projects has resulted in a joint im-
plementation effort. Non-Federal interests may choose to construct fa-
cilities in addition to their responsibilities for operation and main-
tenance. Finally, the Flood Control Act of 1936, as amended, requires
direct participation by non-Federal interests in implementing local
flood control projects.

The Federal role in implementation of nonstructural measures has
not been established and may range from complete implementation to fi-
nancial assistance. There seems to be general agreement that non-Fed-
eral interests should implement measures such as zoning and flood warn-
ing systems. Flood plain acquisition and evacuation are within the ca-
pability of non-Federal interests in most instances. The expertise for
flood plain information studies will probably remain in the Federal
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agencies for some time. Flood proofing presents many difficulties.

There are likely to be as many special cases as there are flood proofing
projects. However, we should look to non-Federal interests for imple-
mentation of flood proofing schemes unless special circumstances dictate
Federal involvement. In any case what is needed is a clear set of policy
guidelines which define the respective Federal and non-Federal roles in
implementation.

CONCLUSIONS

This paper has focused on those areas within nonstructural flood
control planning and implementation which we see as requiring policy de-
velopment and field guidance. In closing, we would like to set forth
five propositions which we believe would serve as basic policy
principles:

1. Benefits must be evaluated on the basis of project outputs.
2. Projects should be identified on the basis of project outputs.

3. The conflicts in cost sharing policies need to be reduced to
a minimum.

4. A cost sharing policy for environmental quality must be estab-
lished; 50/50 may be a reasonable and workable policy.
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