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Kemember that no one is presumed to have the answers to the myriad small
and large problems unde each generic nonstructural measure, Our meeting
is not primarily a confcrence to update ourselves on known facts, It is

a seminar -- an exploratory effort to articulate the questions and identify
as many options as dialogue can yield.

-- Instruction to seminar participants
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PREFACE

I find the results of this seminar noteworthy and personally
satisfying. As I reflect on the deliberation. and discussions of
three full days given to the examination oJ nonstructural flood plain

mandgement measures, 1 am struck by the search for practical answers
and the serlous, positive attitude of all participants.

The seminar has carried forward the examination of policy and
planning issues begun in the 3t. Paul District’s 1979 "bluebook"
discussion which was based primarily on our early experiences at
Prairie du Chien. 'the specific focus of this seminar was on the need
for new initiatives in areas such as research, information and
experience transfer, procedural guidance and policy issues.

The seminar discussion gave strong support for consideration of
structural and nonstructural measures on an equal basis rather than
separate alterratives., We were also exposed to new perspectives
related to just how essentlal a strong non-Federal role is to bringing
nonstructural solutions ~- as projects or in combination with
structural measures ~- to realization. This means that we must
continue to work hard in the areas of institutional analysis and
related social assessment. As the seminar dialogue progressed I came
to a better realization of the strategic importance of at least two
cooperative initiatives in the management of flood plains -- flood
warning systems and emergency preparedness programs.

The Corps can be proud of {ts projects that represent pioneering
efforts in devising innovative policies, techniques, and evaluation
procedures. Where additional work remains to be done, I am encouraged
that the commitment and skills exist to do it, Much of the remaining
challenge lies in the practical application area; however, these
Proceedings will, T hope, provide a basis for meaningful advancement
in the nonstructural element of flood damage reduction.

The seminar distinctly benefited from the participation of
officials of other Federal and state agencies (including a most
welcome delegation from the United Kingdom) and representatives from
the private sector. Their signal contributions to these Proceedings
is both helpful and timely in the interest of charting future cholces
and actions.

- Lache - - o e e e e e — m . o .
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Within the week T will be moving on to a new Corps assignment as
Commander of the South Atlantic Tivision. Thus, T write these
observations in early December 1982, during my last days as Acting
Director of Civil Works. While it would be inappropriate to set
‘ommi tments for others beyond my tenure, I commend the results of the
seminar as reflected in these Proceedings to their attention,

Finally, 1 wish to extend my thanks to local, state, Federal and
private sector representatives, as well as to the many experienced
Corps fieid personnel, for their strong commitment and active
participation in making this seminar the success I envisioned at the
outset,

T

FORREST T. GAY, III
Brigadier General, USA
Acting Director of Civil Works
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0845-0925 FIRST. ADDRESS William J. Donovan, i
Chief, IFPMS and :
o What are the authorities and Coastal Resovurces
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objective NED?

o How does the rhetorical ccnvention
between "structural and nonstructural
persist? What physical-administrative-
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of one name or the other?
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o What 1s the role of state and local

goverments in implementing flood warning
and evacuation plans?

o What is (and should be) the turf coufiguration
among agencies in flood warning systems?

Panel Ronald Hilton, Jacksounville Districe
Roy Huf fmam, OCE
Michael Burnham, HEC

H. James Owen, Flood lLoss Reduction
Associates

Preliminary Q&A with Audience

BREAK
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’1 ALTERNATIVE, FLOOD. PLAIN LAND.USES

g e 12 Yorbo
0800-0840 SIXTH ADBDRESS Frank Thomas, Special A iistant,
2 State and focal Seoport Direvesrat-,
~'__:: FEMA, Washington, 9.0,
N o What are the relative locational

advantages of flood plain lan. for

ﬂ] economic activities?

o What 1s the ecological function
of the flood plain?

o What is the extent of upland
ﬂ development impacts on flooding
R (e.gv, hazard, runoff, etc.)?

o What are the effects of emergency
asslstance upon the distribution of
various land use probabilities?

*
B 0840-0900 Panel Bernie Ingram, Wilmington Districe
- John Belshe, OCE
. Grant. Kelly, New England Division
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o
g 0915-0930 BREAX
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o How are flood insurance rates e

moditfied by implescatation of
nonstructural flood damage reduction
measures”?

o What project benefits conld pe clatmed i
based on changes in flood insurance rates ®
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i®;
o How does flood insurance relate to water
resources planning and adoption of
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FRANK THOMAS . FEMA

1500-1
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William Holliday, OCE, !
S K
N Dale Klemme, Prajrie du Chien, WI "‘

° 1045-1100 Preliminary Q&A with Audience

: )
1100-1140 'LWELFTH.ADDRE‘:E David J. Miller, Chiorf §
Economics & Social Analysis B
o The St. Paul-IWR Prairie Section, St. Paunl Districr y

S du Chien Relacation

(]
Post-Audit Study 1
1140-1200 Panal Dale Klemme, Prairie du Chien, W1 i
Robert F. Post, 5St. Paul District !
Sam Sands, (BERH), Fr. Belwvoir, VA
1200-1215 Preliminary Q&A with Audience
a1 5 . : . p
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a WELCOME _AND OPENTNG REMARKS .

BG FORREST T. GAY III: )

B Geod merning and welcome te cur seminar., I'm delighted to see such a

q great turnout here., Yeu'd alsc be interested to know that we've attracted twe o
pecple frem England who have ceme all this wav te find what is the state of o
the art of nonstructural alterratives to flcoding problems. And we have
people from all cver the country representing the Corps, other agencies that
are invelved directly or indirectly in varicus aspects of nonstructural
solutiens, and interested observers,

e
4

It's intriguing for me to hear that this is geing to a presentation of
the state of the art, but, since nonstructural solutions really got started in
earnest back in 1976, I guess the Ccrps has been somewhat the repositery of
information on the subject. Previcusly, apprcaches to sclving floecding
problems involved managing the water, Either stop the water with a 1am and i

e release it after the flcod threat has passed, or direct the water past urban X ¥
areas or rural areas through impreved channels so that it wouldn't cause any
damage. But there's another appreach. You don't have to manage the water;
you can manage the things and the people that are affected by the water.

We've developed a whole system of flocdplain principles which involve managing
people and managing things, and the long term flocdplain regulaticn keeps

o people out of the floodplain sc they won't suffer the damages from disastrous
floods,

i bl L A ke o i

But you can alsc manage the people by letting them kncw in advance that
flood waters are coming by giving a flood warning. You can manage the people
by taking things out of the fleodplain--physically, from their structures—-and
relocating those structures. There are any number of ways of managing the
people and the things, rather than the water, to prevent flood damages.

~e

- In a day when we're finding that we have fewer and fewer dollars with
) wiltich to de our federal business, nerstructural alternatives seems to offer

attractive and ceost effective alternatives to the dams, channels, and other
- such flood control measures that we've taken in the past.

We've assembled a group of experts here from all over the ceuntry, and
from Washingten, whe are prepared teo discuss in great detail many aspects of
nonstructural soluticons. The question we hope tc answer at the end of this
three~day peried is "Where are we going in the nonstructural alternatives
fields?"

P 3.

Now, although these experts whom we have gathered here are going to
provide information that will help guide the discussicn, the real answers are
going teo come from you in the audience. You are the smart pecple, the cnes
who have te implement these kinds of alternatives, the cnes whe have an active

[ invelvement and a real interest in nenstructural measures. Se at the end of
three days we hope te have reached scme kind of censensus as te where we're
gcing and how deo we get there,

We are geing te publish the preceadings from this seminar; we hepe that
they will previde some guldance fer ycu in the future and that thevy will be




useful. And I particu arly hope that the trip of our friends from England
will have proved to be worthwhile, that when they leave here on Wednesday they
will conclude that it was meney well spent,

I myseif am certainly looking forward to a productive three days, having
spent some time in the St. Paul District, where we had one of the evacuation
plans, for Prairie du Chien, Wisconsin, and we're going to hear a report on
how that one is working out. That was where I first became intrigued with
nonstructural apprcaches and their cost effectiveness.

X
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CORPS PLANNING OBJECTIVES AND NONSTRUCTURAL MEASURES

L. H. BLAKEY:

As General Gay has said, the purpose in being here for the next three
days is to find out where we're going in nonstructural measures. In other
words, it's an educational experience not only for the participants but also
for those of us who'll be standing up here form time to time,

And that all fits in with what we've been trying to do for the last
couple of years with the civil wcrks planning program as a whole. We've been
on a rather broad scale improvement effort, trying to improve not only the way
we're organized but the techniques that we use in all facets of civil works
plarning. Most of you are familiar with the rewrite we've just completed of
all our planning regulations--to boil down several thousand pages into a few
hundred comprehensive, tightly written pages of six regulations and four
supplements or pamphlets associated with those. The idea of nonstructural
measures you'll find in those regulations and in our thoughts today, The
reason for this is that a good idea will not go away. And a good idea will
stand on its own merits. Nonstruectural concepts are good ideas,

The recent revision of the principles and standards, which has eliminated
the requirements that we carry forward an alternative with nonstructural
features into the final analysis, is an interesting facet of this thing about
a good idea not going away. Nonstructural does not need a demand that it be
carried forward, but, rather, as a good idea it will be carried forward in
those instances when it makes good sense. And where it doesn't, it won't,

And so, we don't need principles and standards that tell us we must do
something when our good judgment will tell us when it does have a good chance
of being the final selected alternative and how far it needs to be developed,

One thing that has been very interesting to me, which I didn't
realize--and we have a handout here that we'll give you later——is how much the
use of nonstructural measures has become ingrained into our civil works
planning over the past five to 10 years. If I had to give you a list of
nonstructural projects that had actually been done, or nonstructural plans
that had been recommended, I would probably have said (a few days ago) that
waybe there were a few-~Prairie du Chien, Charles River, Indian Bend Wash, and
then continue a short list. But I found after further examination that if you
look at the number of reports we've produced, we have literally dozens of
applications of nonstructural techniques, in broad concept and some in quite
limited concept. But we'll discuss those over the next several days and give
you a much better feeling for the applicability of nonstructural metliods.

I think you'll find the material that you'll hear in the next aays will
be interesting and will serve as one adaitional cornerstone in our effort to
improve civil works planning--to take advantage of cost effective, modern, and
productive techniques, of which nonstructural measures in one. And so I would
Join with you in a learning process over these three days, in which we learn
what has been going on around the country and what the thought is to date for
nonstructural weasures,
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THE LESS TRAVELED ROAD: AN OVERVIEW OF
NONSTRUCTURAL MEASURES IN FLOOD PLAIN
MANAGEMENT PLANNING

William J. Donovan
Chief, FPMS & Coastal Resources Branch
Planning Division
Civil Works Directorate

The Corps of Engineers has been addressing nonstructural measures
for flood damage reduction in feasibility studies for close to two
decades. Early efforts date back to the concepts developed for the
feasibility study of Praire du Chien, WI, completed in 1965, and the
Charles River Basin Plan Study, MA, completed in 1972. Subsequently,
there evolved policy and planning guidance that nonstruct iral measures
be considered in feasibility studies, OQur experience from these and
other studies has been varied. We now need to givae close scrutiny to
our successes, failures, and limitations to determine where we are at
and, more importantly, where we want to go. We need to clearly identify
the problems, as well as the opportunities, that affect full
consideration anl implementation of nonstructural flood plain management
measures in Corps planning. Consequently, this Seminpar is intended to
assess the Corps' implementation of nonstructural flood damage reduction
measures and to identify nseded improvements/changes in policy,
guidance, procedures, and information transfer. In addition to Corps
personnel, we have invited knowledgeable and experienced outside
speakers and panelists to assist us in this effor*. Our Seminar is a

carefully planned, three-day, intensive effort., We expect it to be
productive,.

Vis a vis the application of structural measures, the Corps
involvement in nonstructural measures and solutions has clearly been
"the less traveled road" to date; none the less, we have established a
definite, if limited, track record encompassing a variety of successes
and disappointments. <Those planners most closely involved in our
nonstructural efforts can attest that they have involved much
struggle--conceptually, analytiecally, institd%ionally, and
technically--as well as much related effort to obtain the manpower and
resources support to enable subatantial progress in tihis newer planning
arena. As staff of a so-called "gonstruction agency"™, perhaps some have
even suffered at least a partial "identity ecrisis® in espousing
significant departures from "traditional™ structural views, customs,
planning, and engineering practices, However, even if our promises have
outrun our perfermance on nonstructural measures to date, the important
thing is that we have made goge progress and learned a few things along
the way; we are now past the stage cof identifying, defining, and
acknowledging the role of nonstructural measures, We now need to insure
that all personnel operate from a common base. Thus, a review of the
current. state-of-the-.art for each nonstructural measure is appropriate
for this Seminar. The critical element, however, is the indepth
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discussion and subsequent analysis of what we as planners have
experienced in developing water resource improvement plans that include
(or, in some instances could have included) nonstructural measures and
what has happened to them during the review, approval, and authorization
process. A component of this effort is the recognition and evaluation
of problems attendant on the inertia sometimes evidenced in our planning
posture: not being able to accept, or only lukewarmly accepting, the
validity of nonstructural measures in certain planning situations and
conditions, mostly because this has not been part of our tradition; has
not been the way we have come. If wve can candidly discuss our problems,
and share our views, experiences, and perceptions on these and related
matters during the course of the Seminar, a responsible assessment can
be made as a basis to influence future Corps progress.

In this paper I will attempt to accomplish the following: to outline
an informal history of nonstructural measures in flood plain management
planning, including pertinent legislative and executive milestones and
early Corps guidance and policies responsive thereto; to identify and
characterize the use of various kinds of nonstructural measures,
encempassing both those that modify the susceptibility to flood damage
and disruption and those that modify the impact of flooding on
individuals and the community; to discuss current and emerging Jorps
guidance for inclusion of nonstructural measures in feasibility studies;
to outline and evaluate Corps progress~-and problems--in the application
of nonscructural measures; to suggest some lessons that have been
learned; and, finally, to reflect on possible organizational constraints
and limitations, self-imposed or otherwise.

AN INFORMAL HISTORY OF NONSTRUCTURAL MEASURES

One way of thinking about how our policies and practices have
evolved with respect to the consideration of varicus alternatives in
flood plain management planning 1s to think df the approach as being
represented in a kind of Hegellan thesis-antithesis form from which a
new, more practical synthesis is emerging.

Initially, there's the tremendous interest in, and long-term
application of structural alterrnatives dating from the Flood Control Act
of 1917, the first direct federal committment to flood control, the
Flood Control Act of 1928 authorizing extensive work on the Mississippi
River and its tributaries, the benchmark Flood Control Act of 1936
expanding the federal responsibility for flood control to national

scope; and numeroug subsequent FC Acts. All of these earlier, and
historically most influential FC Acts, essentially define and undergird Y
the long-established "structural" thesis, K _

Much later, we have the current emergence, widespread discugsion,
and a flowering of literature, studies, reports, and "guidance"
espousing the need for, and efficacy of, "nonstructural™ considerations
and solutions in flood plain management planning, all of which define
the antitnesis, However, depending on the definition applied, the o4




origins--the distant origins--of the nonstructural concept (not then
likely characterized or even percieved in that explicit sense) could
well be traced from just prior to the turn of the present century; from
the Act orf 1897 relating to the forest reserves and the Weeks Act of
1911 authorizing the purchase of new national forest land, especially in
the eastern states. These Acts, among their other intents, ameliorated
water flows from the timbershed catchment areas and thus, via
nonstructural means, intendedly influenced---at least moderately-~the
flooding and flows of navigable streams. The extent of the influence of
upland forest cover on water flows in rivers and streams was a
scientific controversy of considerable sensitivity at the turn of the
century.

However, the point of departure to characterize its contemporary
form and essential focus may well be taken as the year 1966 with the
publication of House Document 465,

Losges, a report by OMB's Task Force on Federal Flood Control Poliey,
chaired by the estimable Gilbert White. (Among others, White was
assisted by Jim Goddard of TVA who shortly thereafter played a ma jor
role ia establisihiing the Flood Plain Managenent Services program of the
Corps). In my view this report 1s easily identified as the Magna Carta
of contemporary nonstructural flood plain management planning; yet it
simultaneously provided “he impetus or thrust (assisted by subsequent
reports and studies, variously authored and sponsored) toward a unified
flood plain management program and planning view wherein 3ll approaches
are to be considered, most especially and practically, in many
instances, a gombipation of structural and nonstructural approaches
integrated in one plan. This latter defines the practical sSynthesdis
toward which much of flood plain management planning in the current
federal arena appears to be evolving.

Although the earlier history is of interest, there is no
disagreement but that significant Federal involvement in nationwide
floud 2ontrol endeavors begins with the aforementioned 1936 Act, a3 well
as the follow-on FC Act of 1938 which provided for certain adjustments
thereto, With these Acts the Congress authorized a nationwide program
of multipurpose water resource development, a program which has been
extended in purpose ard depth by subsequent Acts. The 1936 Act directs
the calculation of benefits "to whomsoevsr they may accrue™ and states
that whenever these benefi*.s exceed the costs, a proposed project may be
favorably reported. '1ne intent was to provide a water resource program
to prevent devastating floods such as the 1936 and 1937 disasters on the
Ohio; the Congress assessed that it was beyond the capabilities of the
individual states and their political subdivisions to come together
without Federal help to control interstate streams. Therefore, only a
national program would do, and the Federal interest in the program
requirad that the benefits be calculated only from the national
viewpoint,

Clearly, there was much t¢ be done and the Corps, the nation's
largest, most experieaced Planning and engineering agency, w3 assigned
a major role., With 5o many areas cu be protected, the Corps!
initial involvement was through structural measures designed to
"control" flooding--measures such as dams, levees, and channel




modifications. Yet, even as the 1938 FC Act extended and amended the
1936 Act with its strong structural thrust, it likewise brought about an
awareness and concern that nonstructural alternatives be sought out; it
did this by authorizing the Federal Government to purchase flood prone
properties and to permanently remove development from those areas if
such actions were less expensive than levees or floodwalls. Interest in
nonstructural measures has developed gradually since the 1938 Act, with
especially slow, almost indiffsrent progress in the early decades.
However, in the early and mid-1960s interest begin to pick up; in the
past decade it has accelerated apace.

In the beginning, the Corps' primary thrust, and consequently the
institutional infrastructure developed to support that thrust, was
almost exclusively towards the planning, engineering, design,
construction, operation, and maintenanc~ . f structural flood control
plans and projects. The magnitude of the effort and the pressing need
in the late 1930's and the early 1940's to protect as many rural and
urban communities as practical and feasitble and as soon as possible,
left little time for other considerations, Thus, it was during this
early era that the concept of confrolling floods with structural
measures became widespread, prevalent, and almost "institionalized™.
Many have viewed this essentially singular approach as almost a Corps
tradition, a tradition which has been a strong deterrent to the use of
nonstructural measures in reducing flood images.

By the 1960's and early 1970's, however, many authorities began to
recognize that structural projects often gave a false sense of securicy
and in some cases even encouraged unwise development in the flood
plain. In addition, major flood control works in some cases created
environmental problems. This helped make nonstructural alternatives
more attractive, at least from an environmental perspective, a
perspective given emphasis by passage of the National Environmental
Policy £Ant (NEPA) and commencement of Tthe environmental decade" in
January 1970. As a result, since the 1960's both legislative and
executive initiatives have been taken to give greater emphasis to
nonstructural measures as an important means of reducing flood damages.
Added to this trend was the growing recognition that structural means of
flood control were not a "cure-all™ to the nation's flood problems.
Regardless of major investments in structural flood control works, for a
variety of reasons flcod damages continue to increase. Damages
sustained during major floods such as Tropical Storm Agnes in 1972
helped highlight the need for nonstructural measures such as flood
evacuation, flood plain regulation, flood proofing, and flood
forecasting and warning--even where the traclitional structural flood

control mecsurcs zlready existed,

The significant cuntemporary history regarding nonstructural flood
plain management measures 1s best characterized by a brief look at
apecific legislative enactments and related executive actions
influencing the Federal agenciles, as well as the specific Corps response
therceto via its enunciation of civil works guidance and policies.
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a. Legislative and Executive Milestones in The Evolution of
Nonstructural Measures.

The legislative and executive actions described below in nma jor part
characterizes or suggests the essential Federal role in development and
implementation of nonsiructural measures and lend credence to the fact
that their acceptance and use has been very slow.

1938 Flood Control Act - Section 3 authorized the Chief of Engineers to
evacuate areas subject to flooding in lieu of protecting them by levees
or flcodwalls, provided the evacuation is economically feasible and is
less costly than a structural project.

1944 Flood Control Act - Provided that nrojects were to be considered

"on a basis of comprehensive and coordinated development, ™

1950 Flood Control Act - Implemented the objective of the 1944 Act by
authorizing development of a comprehensive, integrated plan for a group
of river basins,

1950 "Green Book™ (and its 1958 Revision). The Green Book set forth the

classic economic efficiency model as the standard against which to
conduct. the analysis of river basin projects encompassing a variety of
purposes, including flood control. A report of the Inter-Agency
Committee cn Water Resources without "official® status, the Green Book
was nonetheless widely used in agency analysis. While nonstructural
concepts were not emphasized, it did provide that Mallowance should be
made in damage estimates for any alleviation of flood damage which may
be expected to result from flood forecasting and warning services."

1960 Flood Control Act - Section 206 authorized the Flood Plain

Management Services Program which gave the Chief of Engineers authority
to compile and disseminate information on floods and flood damages, to
provide tecnnical assistance for planning wise use of the flood plain,
and to provide engineering advice to local interests for planning to
ameliorate the lood hazard,

Senate Document 97. This policy statement by the President in May 1962
established Executive policies, standards, and procedures for uniform
application in the formulation, evaluation, and review of comprehensive
river basin plans and individual project plans for use and development
of water and related land resources. A forerunner of the "Principles

and Standards®, SD 97 dirccted, among other things, that: "All relevant

means (including nonstructural as well as structural measures) singly,
in combination, or in alternative combinations reflecting different
basic choice patterns for providing such uses and purposes.®

e u 465. Mentioned earier, this significant 1966 report
recommended a "unified national program" for managing flood losses. It
also called for dissemination of information on Malternste melhods"™ to
lessen the risk of flood losses., Nonstructural measures that were
discussed as alternatives to structural means for controlling floo.
waters included floodproofing, flood plain regulation, flood
forecasting, flood insurance, land acquisition, and r<location.
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Executive Order 11296. A recommendation of House Document 465, this was
the first flood plain Executive Order. Issued in August 1966, the EO
directed Federal Agencies to encourage a broad and unified effort to
prevent uneconomic use and development of the Nation's flood plains and
to lessen risk of flood losses in connection with Federal lands and
federally financed and supported improvements by evaluating the flood
hazard before taking any action.

1968 Housing and Urban Development Act (Natiopnal Flood Insurance Act of
1968 as amended). This act made subsidized flood insurance available to
flood plain occupants and emphasized the need for improved land use
planning via local flood plain regulations in order to reduce flood
losses,

1973 Flood Disaster Protection Act, This Act amended tne National Flood
Insurance Act of 1968 by plaring strict requirements and incentives for
communities to partiecipate in the National Flood Insurance Program. The
Act also required States or local ccommunities, as a condition of future
Federal financial assistance, to participate in the National Flcoid
Insurance Program.

The Prirciples and Standarci. This policy statement by the President in
September 1973 established the Principles (and the implementing
"Standards") for improved planning in the use of water and related land
resources to achleve objectives, determined cooperatively, through the
coordinated actions of the Federal, State, and local governments;
private enterprise and organizations; and individuals. Encompassing a
dual objective framework, national economic development (NED) and
envirormental quality (EQ), it outlined a planning process involving "an
evaluation of alternative means, including both structural and
nonstructural measures, to achieve desired effects.™ Moreover,
nonstructural alternatives were given explicit identity in the
fefficiency test", one of the four test criteria applicable to
alternative plans set forth in the "Standards®.

Kater Resources Development Act of 1974, Section 73 of this Act
required the consideration of nonstructural measures in flood control
projects and provided up to 20 percent non-Federal cust-sharing be
required for recommended nonstructural measures. The inexplicitness of
the cost-sharing phraseology created considerable policy intrepretation
difficulties, however.

Executive Order 11988, Issued in May 1977, this order outlines the
responsibilities of Federal agencies in the role of flood plain
management. Each agency is to evaluate the potential effects of its
actions on flood plains and are not to undertake actions which induce
growth in the flood plain unless there 1s no practical alternative. In
addition, agency regulations and operating procedures for licenses and
permits should include provisions for the evaluation and consideration
of flood hazards. This E.0. superceded Executive Order 11296, previously
mentioned, It reflects a contemporary environmental and planning view
not yet legislated or fully directed in 1966. (At the direction of the
White House this E.0. is currently under intensive review by FEMA. The
review 1s scheduled for oLmpletion in May 1983.)
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ent's e 11 essage of 8 Jupe 1978, Greator

utilization of nonstructural measures was urged in this messzge,
Specifically, it required:

(1) The formulation of at least one primarily nonstructural alternative
plan where a structural project is being considerecd; (2) Revision ot
Federal cost-sharing to remove biases againat nonstructural measurcs;
and (3) Use of Federal programs to acquire flood~-prone land and
property.

A Unified Natjonal Program for Flood Plain Management. September 1979,

This report was prepared by the Water Resourccs Council (WRC) and
transmitted to Congress in late 1979. The report set forth a concevtial
framework and identified the strategies fundamental to implementing
flood plain management with particu. ar emphasis on nonstructural
measures but also recognizing the significance of structural measures,
(From 1983 FEMA, assisted by involved Federal agencies, will have
respons.bility for the "Unified Program® and will establish a new Flnod
Plain Management Task Force).

response to a memorandum from the President to the Water Resources
Council, the Principles and Standards of 1973 were revised. One of the
ma jor revisions required the preparation and inclusion of a primarily
nonstructural plan as vne alternative whenever structural projects or
program alternatives are considered. Revisions also provided that
alternative plans should not be limited to those that the Federal
Government could implement and the cooperative role of local, state,
regional, and Federal organizations in implementing altecrnatives was
stre.:sed.

b. Corps Guidance and Policies in the Use of Nonstructural Flcod
Damage Reduction Measures,

During the 1960's certain legislative actions and the Executive
Order 11296, August 10, 1966 made clear the need for nonstructural
approaches to flood control. By the late 1960's Corps planners began
receiving specific directives requiring them to add.ess nonstructural
sclutions to reduce flood damages. From 1968, numerous engineering
circulars, regulations, and policy guidance vapers were issued in an
attempt to clarify the procedures which the Corps planner should follow
in proper.y addressing the evaluation and development of nonstructural
measures. The more significant of these are described below:

EC 1120-2-40 (26 April 1968), "Treatment of Non~-Structural,
Alternatjives", This EC required consideration of nonstructural flood
plain management measures in all survey studies, Iincluding small
projects. The EC stated that comprehersive flood damage prevention
planning requires tae integration of all alternatlve measures (including
both structural and nonstructural) and that zolutions may inelude
structural, nonstructural, or a combination  f hoth. (Rescinded)
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EC 1120-2-49 (13 June 1969), "Progress in Treatment of Non-Structural
Alternatives®™, This EC cited the office of the Secretary of the Army's
favorable reaction with progress of the Corps toward full consideration
of alternatives. The EC went further by stating that there should be no
unfavorable reports when a program (structural, nonstructural, or some
combination thereof) can be formulated. (Rescinded)

Ek 1120-2-117 (17 Avugust 1970), "Alternatives in Flood-Related
Peanning™, This ER constituted the first articulation of the present
Corps policy on nonstructural plan formulation. The pollicy established
by it is still very relevant, It required the consideration of all
relevant means and alternative approaches that contribute to the
appropriate use of flood plains such as flood plain management. The
objectives of NED, EQ, Well-Being of People, and Regional Development
were stated as well as adherence to EQ0 11296 (forerunner of EC 11988).
Measures to modify flood damage susceptibility included floodproofing,
zoning, permanent evacuation, flood insurance, and flood warning.
(Rescinded)

- "E uati f Benef [o)

NED for Floodplain Management Plans". Stated the prineiples, standards,
and procedures for evaluating NED benefits for all flioodplain management
plans including nonstructural plans (Rescinded 1 June 1981).

Planning Framework". Consistent with the Principles and Standards of
September 1973, this ER required that alternative plans be formulated
without bias toward structural or non.tructural measures.(Rescinded)

ER-1105-2-353_(4 April 1979), "Evaluatioa of Nonstructural Measures",
This regulation provided instructions fnr the evaluation of National
Economic Development (NED) benefits and costs for evacuation and
relocation as nonstructural measures for flood plain management
(Rescindeda 11 May 1981).

ER 1165-2-26 (15 May 1979) "Implementation of EO 11988 opn Floodplain
Management.™ Sets forth general policy and guldance for Corps
implemention of EO 11988,

Policy Guidance, Nonstructural Alternatives, DAEN~CWR-P, 15 October
1979, This Policy Guidance was written in the format of 16 questions
and answers on issues pertaining to nonstructural measures. Its purpose
was to clarify pending policy and requirements under ER 1105-2-353, as
well as issues raised in a report by the St. Paul District, "The
Development of Nonstructural Alternative..,"™ (May 1979).

Poliny on Land Acguistion for Nomstructural Projects, DAEN-CWR-R, 12
April 1982, This policy was issued by the Assistant Director of Civil
Works ard recommends that acquistion of land for projects be undertaken
by local interests since there i1s no opportunity for the Corps to obtain
specific Congressional authorization for land acquisition and conveyance
as an element of a project under the Continuing Authorities Program.

Much of the Corps initial guidance and policies on nonstructural
actions has been rescinded in accordance with the Regulation Reform
Action Program (RRAP) instituted in early 198.. Current and emerging
guldance and policies are covered following the section below.
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THE IDENTIFICATION OF NONSTRUCTURAL MEASURES

As indicated earlier, the basic features of nonstiuctural measures
are fairly well established. It will be useful, however, to briefly
review them. One significant approach is to recognize that
nonstructural measures are considered to be those flood control
alternatives which guide human behavior into desired paths to reduce
flood damages., This is in contrast to structural measures which direct
flood waters into desired paths,

Nonstructural measurss can be thought of as falling into two broad
categories, First, thos.: that modify the susceptibility to flood damage
and disruption and, second, those that modify the impact of flooding on
individuals and on the community.

a. Nonstructural Measures Modifying the Susceptability to Flood
Damage and Disruption,

In this group belong those measures or actions which are designed to
eliminate the uneconomic, undesirable, or unwise use of the flood plain,
These measures include:

(1) Elood plain regulations imposed at the State and/or local level.
States frequently require the review of proposed activities that may
affect flood flows. Local tools include building codes, zoning and
subdivision ordinances which restrict the use of structures and land.

(2) Public Development and Redevelopment Policies governing the

location, construction, and use of public buildings sewers, rcads, and
utilities. In effect, these pollieies direct private development away
from the flood plain.

(3) PRublic Acquisition of Flood plain Land can ultimately be more

effective and feasible than regulation., The drawback with this measure
1s the considerable expense of land acquisition.

(4) Permanent Evacuation may be a useful tool for specific parcels

of land, particularly where redevelopment efforts are involved.

(5) Disaster Preparedness Planning including flood forecast and
warning and evacuation, has proven to be most effective in reducing loss
of life and property.

(6) Floodoroofing has proven useful in minimizing damages to

structures and their contents. Floodproofing measures encompass:
(a) Elevation on columns or walls,
(b) Elevation on fill.
(e) Temporary relocation or proutection of contents.
(d) Small ring levees or walls around structures.
(e) Use of water resistent materials (wet floodproofing)
(f) Elevation of equipment and utilities.
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b. Nonstructural Measures Modifying the Impact of Flooding on
Individuals and on the comnmunity.

In the second group are those nonstructural measures which ars
designed to assist dindividuals and communities in their preparatory,
survival, and recovery responses to floods, Such measures include:

(1) Information and education, the key tc helping the public
understand the nature of the flood threat in order to prevent unwise use
of flood plain land and to make wise decisions before, during and after
flood emergencies,

(2) Flood Insurance, providing compensation to those who suffer
losses from flood damage by spreading the cost of compensation over time
and among a large number of people at risk.

(3) Iax adjustments, which can be valuable by both encouraging and
discouraging certain land development patterns through incentives as
well as providing tax relief to flood victims.

(4) Flood Emersency Meagures, such as flood fighting, rescue, and
temporary floodproofing (sandbagging) can be effective during actual
floods.

(5) Postflood Recovery, including meeting such n-zeds as clean-up,
temporary shelter, food, water supply, and medical care, Longer term
recovery includes grant and loan assistance and disaster aid,

However, regardless of the categories or classification of
nonstructural measures, and these are numerous, the important thing is
to recognize their application and general function, It is also
important to recognize that various combinations of nonstructural
measures frequently provide the most comprehensive approach when
conaidering such measures as a singular approach or cojointiy with
structural measures, Consequently, a good working knowledge ¢«f
nongtructural measures is the basic requirébent for proper co sideration
of any application.

CURRENT AND EMERGING GUIDANCE FOR INCLUSION OF NONSTRUCTURAL
MEASURES IN FEASIBILITY STUDIES

Current Cec 'ps guidance with regard to consideration of nonstructural
alternatives s provided in Chapter 3 of ER 1105-2-20, entitled "Project
Purpose Plann.ng Guidance™, and in threce policy papers, as follows:

{a) olicy Guidance, Nonstruactural Alternatives, DAEN-CWP-F, 15 Oct
1979; (b) Policy on Nemstructural ¥Flood Damage Reduction Measures,
DAEN-CVWR-P, 6 Jan 1981; and (¢) Pollicy on Land Aecquisition for
Nonstructural Projects, DAEN-CWR-R, 12 April 19d,.

Concistent with ER 1105-72-20, nonstructural measuren are defined as
those intended f.o modify the ways in which people would otherwise occupy
and use floodplalin lands and wiaters., Based on Section 73 of the Water
Resources Development. Act of 1974, (Pl 93-251), KR 110,-2-20 precsento

| 4




o3

)

{a

several important guidelines with regard to conduct of feasibility
studies. All planning elements responsible for condu:--ting feasibility

studies are to conduct their studies in accordance wiih the following
guidelines:

a. There is no minimum level of protection for nonstructural plans,

b. There is no requirement that a certain proportion of project
benefits must be flood damage reduction, recreation, or environmental
quality benefits.

e. Corps participation in implementing nonstructural measures 1s
generally limited to permanent evacuation and relocation, flood
proofing, and the provision of equipment devoted exclusively to flood
warning systems or temporary evacuation when these are elements of an
overall flood damage reduction plan.,

d. When a noastructural measure is recommended, non-~Federal
participation is 20 percent of the flood damage reduction plan. (Note
that uader the Administration's proposed new cost. sharing policy, the
non-federal share of capital costs for urban and rural flood protection
and rural drainage, will be variable, but no less than 35 percent. The
possibility should be noted that the greater concern for non-Federal
cost sharing may influence local communities to take a more serious look
than heretofore at the long-term advantages of nonstructural measures, )

e. Nonstructural cost eligible for costs =~ sharing include the cost
of':

{1) acquiring improvements.

(2) land or interests in land.

(3) floodproofing existing structures,

(4) relocation or removal of existing atructures.

(£) reestablishing existing public facilities when they have been
relocated,

As of the dates of this Seminar, 15-17 November 1982, the Water
Resources Councils "Principles and Standards" (P&S) raquiring
presentation of a primarily nonstructural alternative are still in
effect; however, in early 1983 they will be replaced by the
Administration's proposed "Principles and Guidelines! (P&G).

Consequently, the nonstructural requirement of the P&S is not discussed
herein,

While development of a nonstructural plan will not be a requirement,
the P&G does give conside able attention to nonstructural measures in
alternative plann, indicacing that suck "measures should be considered
as means for addressing problems and opportunities." Such measures
"include modificationn in public, management practice, regul-tory
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policy, and pricing poliey", thus reflecting considerable potential ¢
flexibility and range of prospective application. These are ]
alternatives to "traditional®™ structural measures and may, lindeed, be
blended or combined with "traditional structural measures to produce a
complete alternztive plan",

Additional, specific guidance on nonstructural alternatives is ey
provided with regard to economic evaluation procedures applicable
thereto in the area of urban flood damage.

In addition to ER 1105-2-20, there is a proposed gngineering
Regulation, ER 1165-2-122, entitled "Use of Nonstructural Measures in
Planning for Flood Damage Reduction™ which has provided some guidance to
the field. While the proposed ER was written under the "Principles and
Standards" and, if published, will be revised to conform to the proposed
"Principles and Guidelines™, nonetheless it is important that
consideration of potential nonstructural measures remain a vital aspect

of plan formulation. In that regard, the following should be
considered:

(1) The "without condition™, the base against which the impact of

alternative plans are to measured, should reflect "the most probable"
future,

(2) Nonstructural measures not instituted at the time of study
should not be Imputed to the "without™ condition even if they are well
within the authority and competence of non-Corps entities and could be
feasibly instituted at any time,

(3} Such readily feasible (but as yet uninstituted) nonstructural
measures should, collectively, be considered as one of the alternative
plans evaluated by the Corps,

(4) This not only provides means of meesuring and presenting the
benefits potentially available without Corps involvement but also, if a
Corps project is not recommended, leaves an alternative that the Corps
can positively support in its conclusions (which, it having been made
clear to local interests that this is their only recourse, may speed
helpful local actions which otherwise might be long delayed).

In addition to ER 1105-2-20, several policy guidance papers referred
to above have been issued in the last three years., Of these, perhaps
the paper written on 6 January 1941, entitled, "Policy on Nonstructural
Flood Damage Reduction Measures"™ is the most comprehensive.

Some of the major points raised in the guidance were:

(1) as a prercquisite for Federal implementation of a flood damage 'y
reduction project, the local spensor is required to adopt floodplain
management programs in and adjacent to the project area; (2) more
emphasis 1s placed on recreational or environmental use of evacuated
floodplain land; (3) formulation of plans to provide a level of
protection that would insure wise use of the flood plain rathe. than
some predetermined level; (4) that the local share of costs for LR
recommended nonstructural measurcs will be 20 percent of the first cost;




and (5) when flood warning and/or temporary evacuation are elements of
the adopted plan, the Federal sponsor can participate in the cost of

equipment exclusively devoted to flood warning systems and/or temporary
evacuation,

Corps guidance provides that all planning studies are to he
conducted in an open atmosphere to attain public understanding, trust,
and mutual cooperation and shall provide the public with opportunities
to participate throughout the planning process. An important aspect of
this is close coordiration with Federal agencies involved in the
development of water resources., Wiih regard to flood control studies,
actual participation by certain Federal agencies is frequently required.
The fact that other agencies, including the Federal Emergency Management
Agency (FEMA), the i'ational Weather Service (NWS), the Soil Conservation
Service (SCS), the Tennessee Valley Authority (TVL), and others have
done research and weik in the area of nenstructural flocod damage

reduction suggest they can be valuable participants in Corps flood plain
naragement feasibility studies,

CORPS PROGRESS AND PROBLEMS IN THE APPLICATION OF
NONSTRUCTURAL MEASURES

As indicated earlier, the various executive and legislative actions,
published guidance by the Corps and actions by Federal/State/and Local
governments provided a rather extensive diet of nonstructural measures.
In some cases, various Corps offices responded by integrating the
planning for nonstructural measures into project formulation cfforts.
Because the concepts were new (relatively speaking) full implementation
was not achieved by all Districts. The level of effort and the degree
of consideration has varied extensively. Part of thils varied appro.ch
undoubtedly reflects the diverse views of numerous Districts, as well as
the character of the problems and opportunities under study.
Unfortunately, there are relatively few cases where a major
nonstructural plan has been developed by the Corps and moved toward
implementation. These major efforts perhaps are known to all,
Regardless, an attempt will be made to summarize them herein.
Additionally, a further attempt will be made to summarize the various
problems encountered by the Distriets in applying nonstructural
measures, including what appear to be the significant lessons learned.

In this necessarily limited discussion, no attempt will be made to
identify and characterize the many sucessful nonstructural actions by
other Federal Agencies, States and particularly local goverments, A
comprehensive discussion of these is included in Appendix B of
Vol. III, of the Water Resources Council's report on "Regulation of
Flood Hazard Areas to Reduce Flood Losses", That Appendix has been
printed as a separate document and is titled "Innovation in Local Flood
Plain Management™. Subsequently, it will be included in
Vol., III, expected to be published sometime in 1983.

The discussion is presented in two parts: one relating to Corps
application of nonstructural measures, the other to an evaluation of
progress and problems.




0. a. Corps Projects Involving The Application of Nonstructural
Measures.,

During the last two decades, a number of proposed Corps projects
have included nonstructural measures. Only a few, however, incorporate
what are considerated to be major nonstructural features. 3ome projects
like Indian Bend Wash, Arizona; Littleton, Colorado; and Upper Charles
River, Massachusetts contain provisions for acquiring undeveloped or
sparsely developed flood plain land to be used for flood storage. A
second group such as Praire du Chien, Wisconsin; Allenville, Arizona;
Baytown, Texas; and Midland, Michigan involve permanent evacuation and

< relocation outside the flood plain. Others, such as Peachtree and Nancy
o, Creeks, Georgia include flood warning, floodproofing and evacuation
measures, A description of these classic examples of projects
incorporating nonstructural flood damage reduction measures follows.

- SR

Indian Bend Wash, Arizona, This project combines interdependant local
o and Federal actions to provide a floodway corridor and recreation 3pace
iﬁ through the City of Scottsdale. The flowage and recreation area are
local responsibilities. The Federal features are a flow concentrator
) and siphon to bypass a major irrigation canal at the upper end and a
o collector and channel to carry the floodwaters to the receiving river at
N the lower end, The original project called for channelization
throughout. The project was authorized in 1965 and received its first
-_!l- funding in FY 75. The project is nearing completion.

Littleton, Colorado, This project is a modification of an authorized
channelization project downstream of Chatfield Dam. In place of the

; upper end of' the channel, an overflow area of some 750 acres is being

T acquired using both community and Federal funds for open space and

il recreation. The Federal funds come from the savings in cost in the
authorized channelization without this upper segment. Because
flood-flow trainers are required to get the overflow back into the
channel after it leaves the area, a direct trade off is not involved.

. The project was authorized by the 1974 Water Resources Development Act,

’ Most of the overflow area has been acquired and converted to park land,
. a Acquistion is continuing.

Upper Charles, River Basin, Massachusetts, This project providzs for
fee acquisition of more than 8,000 acres of of natural flood storage
area in the glacially deranged drainage near the headwaters of the
Charles River. Acquisition by Federal and State actions would preclude

¢ development accompanying storm-water drainage and filling, which would
ultimately eliminate this natural storage. The beneficiaries are the
heavily developed communities lower in the basin (hence, unsuitability
of ordinances in upper basin) which, without the project, would
eventually be vietims of a substantially inecreased flood threat. This

m project was authorized in 1974 and acquistion is currently underway.,
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Prairie du Chien, Wisconsin, This project consists of permanent

evacuation and relocation of the residential properties from an often
flooded river island e¢nd the adjacent mainland to flood-free areas of
the community. The few remaining buildings--public, commerical and
industrial~-are being floodprcofed to the design level adopted.
Relocation is being phased in over a five-year period to reduce the
impact of dislocation on the relocatees, particularly the elderly The
project was authorized in 1974 and is at least a few vears from
completion,

Allenville, Arizona., This Section 205 project provided for the
reductic: of flood damages in Allenville through relocation of the
entire community out of the Gila River flood plain, thereby not only
eliminating flood damages but preserving community cohesion as well.
The cost was shared - 80 percent by the Federal government and 20
percent by the State of Arizona. The local sponsor (Arizona Division of
Emergency Services) acquired all the necessary real estate. The Corps
constructed the streets and utilities, community center, park, and
replacement houses at the new site. The Detailed P'roject Report was
approved by OCE in July 1980. Construction began in 1981 and is now
virtually complete,

Bavtown, Texas, Baytown is an area of major ground subsidence due
largely to groundwater withdrawals. Properties at the head of Galveston
Bay are becoming increasingly prone to tidal flooding. Subsidence is
expected to continue despite efforts to correct the problem, The
project calls for removal of residential structures within an area which
has a 2 percent chance of being flooded in any year, However, this
project has not received local support.

Midland, Michigan: 1In the early 1950's, a structural project was

authorized for this community as part of a basin-wide plan. Much of the

Justification for the structural plan was lost when Dow Chemical
proceeded cn its own to construct levees to protect its property.
However, the levees did not protect vulnerable residential areas with
several hundred inhabitants., Subsequently, severe flocds in the area
helped stimulate a reformulation of the authorized plan. This
reformulated plan proposed the acquisition and removal of about 100
residertial properties from the floodplain. 1Ir addition, the City of
Midland has a definite recreation plan for the flood plain land to be
evacuated. This recreation pl-n would produce more benefits than those
which would derive from reduc:d flood damages. This prcject, as a
result of the reformulation to a nonstructural alternative, required
special OCE approval. This approval was provided on 8 June 1981. Its
estimated first cost and benefit-cost ratio in 1976 figures were $U4
million and 1.16, respectively. While the project is authorized, there
has been no construction to date.

Peachtree and Nancy Creekuy, Atlanta, Georgia, The project is located
along two urban creeks which are subject to flash flooding. The crecks
are surrounded primarily by residential developments in one of
petropolitan Atlanta's most attractive neighborboods. Although the
floud problem has long been rccognized and structural solutions
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exhaustively investigated in earlier studies, no major flood has
occurred in the memory of current residents, This factor complicates
local acceptance of & plan with significant local cost. The plan
involved all of the approximately 700 residential properties in the
100-year floodplain. It provided for floodproofing most of the
residences by raising them; others would be acquired and demolished.
The first cost estimate of $45 million made this the most expensive
nonstructural alternative to reach s stage near recommendation. Its
estimated benefit-cost ratio of 1.00, however, was similar to those of
other recommended nonstructural projects. In addition, many area
residents doubted that the flood threat is as critical as the Corps
determination indicated. They objected to the local share of the cost
which, under the 20-percent non-Federal ¢nst~sharing formula, would be
about $9 million. Others believed that the aesthetic values of the
wooded area outweigh the 1'lood risk. Further, some community officials
feared the luoss of the tax base if the p.oposed project was implemented.
Due to the lack of local suppert this project has not been authorized.

b, Evaluation of Progress and Problems in the Application of
Nonstructural Measures,

The leve) of effort and experience in dealing with nonstructural
measures varies extensively between Districts., Even the efforts
described above had to overcome serious obstacles because new ground was
being broken. Recognizing this, several attempts were made to evaluate

the Corps' progress in implementing the consideration of nonstructural
measures,

Perhaps the first major evaluation was the 4-6 May 1976 Seminar on
"Nonstruetural Flood Plain Management Measuresv, co-spoasored by the
Hydrologic Engineering Center (HEC) and the Institute for Water
Resources (IWR). Up to 1976, much had beeu accomplished towards
implementing nonstructural measures in Corps planning. The problems
identified in the 1976 Seminar, however, eclearly showed that the Corps
faced some very tough but not impossible obstacles. It was apparent
that clearer policies and planning guidance were required to identify
the federal role and more clearly establish cost sharing arrangements.
The benefit/cost analysis also presented a difficult challenge,

A second evaluation was the 1978 study done by the Hydirologic
Engineering Center,"Physical and Economic Feasibility of Nonstruztural
Flood Plain Management Measures," Basically, the study concluded that
overall, nonstructural measures can play an important role in reducing
flood damages and that they are physically and econorically feasible in
specific casen and within prescribed limitations.

Another significant milestone in the evaluation of the Corps effort
was the May i979 report by the St. Paul District titled "The Development
of Nonstructural Alternatives - A Policy Discussion by the St. Paul
District®, The study concluded that the Corps had recommended and
undertaken very few nonstruchtural projects to date and that changes in
policy and study procedures are necessacy to facilitate further
successful application.
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The January 1981 Research Paper titled: "Corps of Engineers
Implementation of Nonstructural Measures," by Allen E. Chin, Water
Resources Planning Associate from the Los Angeles District, clearly
identified specific residual problems being experienced by the Corps
District offices., Since the 1976 Seminar referred tc above, more
specif'ic policy and guidance has been issued on the
aprlication/inclusion of nonstructural measures in flood plain
management planning. Regardless, according to Chin, District planners
still are faced with significant problems and difficulties. Perhaps the
focus has changed somewhat since Mr. Chin found that the lack of local
suppc 't or @rceptance of noastructu.ul measures is now at the top of the
list of problems, followed closely by the difficulty in showing economic
feasibility for most nonstructural measures. This latter problem
appears to be related to the earlier ldentified problems of adequate
economic Justification. COther issues such as lack of policy guicdance on
cost sharing, degree of protection and plan formulation were also
identified.

The Corps study approach initially was to consider nonstructural
measures as a separate solution tc the flood damage problems. Plan
formulation proceeded considering structural measures either singly or
in combination. Several factors contributed to this approach. During
the early phases, most planners lacked knowledge of details of
nonstructural measures, Consequently, the assignment for the
non~structural pla: (or measures) fell to an individual most acquainted
with those measures, normally not the person possessing project
formulation expertise. Thus, the Madd-on" nonstructural "solution®
resulted. In other words, ‘he nonstructurdal plan was not integrated
into the various alternatives but represented an essentlally senarate
approach which basically could not stand by itself. Progress has been
made, however, and more Districts are planning nonstructural measures in
an integrated manner, Those that do not, however, are likely to find
undesirable/unt-conomical/ unimplementable plans a commonplace, a waste
of scarce resources, talents, and time.

It is said that Confucius, when asked what his first deed would be
if he were to be made Emperor of China, replizd, "I would r2-establish
the precise meaning of words™. Perhaps he had the definitional
difficulti s in wind presently inierent in the separation and
classification of solution: into the neat, tidy "structural" and
"nonstructural" categories. Thus far, the gray area of interface
between these two categories defies precise definition. It is thus easy
to have rather involved discuwsion between knowledgeable, expericnced
water vlanning professionals regarding the appropriate category. For
instance is "floodproofing® really and truly--and in every instance, a
"nonstruc.ui al" measure? Another cxample 1s that of a low levee around
1-2 structures. Normally, this is considered a M"nonstructural®
measures. Howaever if the levee i3 extended around an increasing number
of structures, at whuat point does it become a "structural™ measure?
Views on this can vary extensively. One sclution might be to disregard
seemingly inflexible classifications and cunsider the overall affects,
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LESSCNS LEARNED AND WHAT CAN BE DONE

As indicated in this review, Corps-wide experience ir considering
nonstructural measures is gquite broad and varied. There has been som.
limited success but, more frequently, the opposite has occurred. Lack
of support or local cooperation following substantial plan formulation
and evalouation effort has been a not uncommon occurrence., While some
lessons have been learned, the "learning curve®™ is steep and rising, and
much learning lies ahead. To date, it is ralher difficult, perhaps even
misleading, to draw too many conclusions; to be too specific, or even

too speculative, as to what the full range of lessons learned might be,
or is likely to be.

This paper has been prepared for the 15-17 November 1982 Corps
Semirar on the Implementation of Nonstructural Flood Plain Management
Measures. Among other things, it is one of the primary purposes of the
Seminar to assess Corps experience to date in this regard, to share
ldeas and experiences with each other and with knowledgeable people from
other agencies and the private sector. The written papers, summariles of
panel participation, the results of the general issue forums, and the
verbatim transcript of the exchanges between speakers, panelists, and
the general audience will be carefully assessed for practicnal lesson
content. Although this assessment will be initiated during the Seminar,
it will not come to fruition until some months thereafter.

In the meantime, however, several obvious items can be summarized
based on the known general consensus of individuals closely involved in
those planning and evaluation efforts which have taken nonstructural

considerations ‘nto account., Some useful, basic lessons from this
eonsensus are:

a. Nonstructural measures are not equivaient to, nor a substitute
for, major structural measures in dealing with existing development.
(Rasic economic dictates that nonstructural solutions are generally a
better answer to the reduction of future flood damages than to the
reduction of current damages.)

b. Most successful application of flood plain regulations is to
control future development in known anr suspected flood hazard areas.

¢. Most flood proofing measures are more feasible in areas
subjected to shrllow flooding,

d. Emergency prepardeness plans can always be implemented,
However, the degree of possible success in reducing flood damages by
this means 1is related to thno topography o the area.

e. It is difficult to econumlcally justify nonstructural measures
based on current benefit evaluation policy.
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While many things can be done to strengthen the Corps effort in
nonsti-uctural planning, as a minimum, the followilng actions could be
taken in the near term:

a. Review current Corps policy for nonstructural measures in the
light of current Administration policy.

b. Review published Corps guidance and directives pertailning to
nonstructural measures and revise as appropriate.

c¢. Reemphasize the role and significance of nonstructural measures
as a means of reducing flood damages.,

d. Evaluate the Corps' current capability to incorporate the
planning of nonstructural measures into feasibility studies. Determine
need for additional training for district personnel.

e. Reemphasize the integrated approach in planning for the
incorporation of nonstructural measures in project formulation,

f. Review the planning and technical assistance that the Corps can
provide to States and local communities to help them to help themselves
in applying nonstructural measures appronriate to their needs.

CONSTRAINTS AND LIMITATIONS

All organizations, especially public organizations, function and
perform subject to various constraints and limitations., A paramount,
abiding, and continuing concern is that of having sufficicent money,
manpower, and materials to conduct agency business and fulfill its
objectives, However, while recognizing the obvious importance of
obtaining the necessary resources to accomplish an agency's mission,
there exist significant "constraints and limitations®™ of znother kind; a
kind much less easy to identify and delineate, never mind quantify.
Baslically, these constraints and limitations are derivative of what
might be called "habituated thinking," or the way an old-line agency
perceives itself, including its traditions, custom', and manners; its
comfortability with settled relationships, long-nourished areas of
influence and, in general, with time~honored, established patterns and
"ways of doing things." At the same time, and this is probably a
significant general Federal planning limitation, many agencics are
institutionally and constitutionally so organized that they characterize
or define problems almost exclusively in terms of the solutions
ordinarily available to them. This, of course, can severely constrain
the range of alternatives given serious consideration, thus limiting the
notion or idea of "comprehensive planning,"




)

Given its history, the Corps has been characterized as an agency
"Possessed of an almost instinetiv: affinity for structural solutionas.m
As an agency that, leaning on its proud traditions and past
accomplishments-="days of glory," etc.--tends to function via an
established "mind set™ of passed along customs, practices, and
traditions. Many see these customs, practices, and traditions as
obstacles to bringing about fundamental change; and, relating to the
esseutial thrust of this seminrar, as views and practices that are
anthetical to the goal of bringing about the ordinary and routine
incorporation of nonstructural considerations in flood plain management

planning. If a "breakthrough" is needed, it is in our thinking, not our
technology.

If it is to even modestly flourish, however, the application of
nonstruectural techniques in flood plain management planning need
suitable incentives and the fair allccation of manpower and resources to
its conduct. Agency leadership nnd the institutional framework which
reinforces that leadership must be overtly supportive, But that support
must relate to priorities and committments, not the mere rhetoric of
nonatructural ideas and possibilities; that support must be seen, indeed
"felt® in the distriects, divisinns and throughout the Corps-wide system,
as a genuine commitment to seriously address such matters within the
conditional situation-~hydrological, technical, social, environmentad,
institutional, etc.--unique to each planning setting.

Where in some few Corps districts a nonstructursl initiative way
flourish, in most distriects, not strongly encouraged, it languishes,
Mcreover, even after ideas and innovations are conceived, tested, and
articulated, the Corps institutional framework influences the rate at
which these Ma-traditional® ideas are absorbed and diffused throughout
the system and, critically, the al.crity with which resources are made
available and planning mixes or outputs can change. If we or, indeed,
ANY agency, are hidebound and inflexibly wedded to past traditions in
need of adjustment and adaptation (however justly proud these are), then
new policies will not likely spread rapidly, and resources may not
readily shift to their best use or combination of uses. As a result,
the public may not be well served.

Finally, let me conclude by pointing out that in common parlance the
Corps of Engineers, along with such sister agencie:: as the Bureau of
Reclamation, the Soil Conservation Service, and the Tenncssee Valley
Authority, 1s frequently ref«:ied to as a Mconstruction™ agency.
Actually, there is nothing wrong with that cognomen as far as it goes.
However, it does not go far enough. The Corps 18, indeed, a large
construction agency but it is much more; it is a major planning,
engineering, design, resources management, and technical assistance
agencv, ag well, Moreover, the Civil Works mission of the Corps of
Engineers is not that of construction per se; rather it is one of
providing solutions to speeific water rccources problems. And the
solutions we recommend and apply to the water problems we are asked to
address may be structural, nonstruetural, or innovative combinations
thereof as the instant planning situation may commend,
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PANEL I, FOLLOWING DONOVAN ADDRESS

DAN MAULDIN:

As wo look at experiences that we've had out in the field and share those, we
can come back and fit it in with what Bill has had to say and generate some
comments, Bill referred to the son of P&S; I thought perhaps he was going to
liken that to the son of Frankenstein, and perhaps that's a good description.
We can look at our experiences and relate them to the guidance that comes down
and see how they all fit together.

In the South Atlantic Division we began with mixed success as far as the
implementation of nonstructural measures is concerned; Bill mentioned one of
those, But I personally believe that this alternative has advanced as much as
Wwe should have anticipated or even expected that it would to this point. By
and large, we find that individuals who are experiencing flood damages prefer
a structural solution as opposed to nonstructural if, of course, that is
feasible. There are special cases where a nonstructural plan may be
preferred, and we are wddressing one of those currently in the Atlanta area
vhere there is a limited number of very expensive homes,

But I would like to recount a couple of our experiences to illustrate some
points that I would like to make. One effort was a success and the other was
a failure, We have an implementation plan on one of those, and the other we
couldn't get the local folks to agree with. And these comments are tased on
hindsight, which yon realize is always more enlightening than foresight, We
have had flooding in the Peachtree and Nancy Creeks in the metro Atlanta area
for many years. Several studies were never able to rird an economical plan
there. The flooding is in the heart of a flood area of the city. The costs
of all the structural plans were simply prohibitive,

During the last study, Section 73 became law and we decided to take a fresh
look at tne nonstructural approach. We tried to develop a plan to cover as
much of the damaged area as we could justify, and in hindsight I think that
was probably a mistake. We included people who did not think that they were
getting damaged sufficiently to require them to move out of the area, and they
simply preferred to live where they were and to accept the flooding that they
were receiving if we couldn't find a structural soluticn., There were enough
of those people to mount a campaign to d~feat the entire plan.

Now, in a more recent study effort down in Village Creek in the heart of
Birmingham, Alabama, in a low income area, we took a somewhat different
approach. We developed a plan for a minor storm wherein all the residents
were getting flooded on a relatively frequent basis and, in the final
analysis, although we did experience some opposition, there was a city
referendum and we gained approval of a plan calling for the removal of some
574 structures, That was opposed to the district engineer's recommendation at
the time for some 993 structures.

The point T want to make is this: if we try to maximize our coverage, as we do
initially in our planning process, we may be creating problems for ourselves
later on. Opposition develops from those who don't wish to be included in
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Some of the fringe areas, and that opposition is sometimes sufficient to
defeat even a reduced-scope plan in the later processes of our planning. On
nonstructural planning I believe we should think small initially, gain the
public support, and then utilize that support to expand as much as we can
where that is desired.

I'd like to briefly make some other points. I think we are going to have to
take the doubie standard out of our eccnomic analysis if we expect to move out
with nonstructural plans. The fact that we can claim on structural plans the
total average annual damages as a flood control benefit, whereas on
nonstructural plans we must deduct the so-called administrative expenses such
as flood insurance premiums and deductible, is simply not realistic., With the
50 percent increases in premiums and deductibles, justification of
nonstructural plans is going to be even more difficult. And why do we have
this double standard as we look at these two alternatives?

The language in Section 73 also creates problems, It says that we must
evaluate floodproofing, and this is almost impossible to implement., You can't
force this on the property owner. The local governments in our area have said

repeatedly that they can't spend public funds on private structures. And
besides, O&M for floodproofing is impossible.

We are planning to floodproof a structure on one of the projects that we have
approved now, but in that particular case the local sponsor Wiil be purchasing
the building and then they will use it afterwards as a recreation center in

the evacuated area. But widespread use of this alternative is, I believe,
most unlikely.

The law also says that we should consider relocations. This normally
anticipates removing and re-erection of buildings for continued use in the new
locations, Bill mentioned earlier a study effort or project where they were
doing some relocation; I'd be interested to hear more of that. But without
specific project authority, there is no authority to acquire new building
sites to reconstruct the buildings and to follow through with disposal at fair
market value, The complications in this, of course, are awesome. What
happens if all the relocated buildings can't be sold? I believe our planning

should concentrate on those procedures which can be implemented even if
condemhation is necessary.

One quick additional point, and this is perhaps a personal concern of mine.
1'm not sure that I see a national scope for a project which only includes a
relatively small number of structures, for instance, a 205 project which
proposes the evacuation of five or six houses. I'm not suggesting that this
be curtailed where we need it. However, it is a concern which I believe will
be seriously challenged if and wien this level of nonstructural project
becomes more rnumerous.

Those are some gquick comments and thoughts of mine on the overall
nonstructural approach that we've Leen taking. Perhaps they will generate

some questions or comments from you; I hope so. I think in doing that we will
all benefit more,
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BRIAN MOORE:

I'd like to amplify one of the points that you brought up toward the end, I
think that we have come a long way in nonstructural planning; I think that's
pretty clear. There has been a lot of new projects proposed, but the thing
that i3 interesting to me is that you can count the number of plans tLhat we
have actually b